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1.0 INTRODUCTION

The Project Operations Plan (POP) is the consolidation of four Savage Well RI/FS Site
Specific plans. The four Site Specific Plans that HMM has developed for the Savage Well
RI/FS are the Site Management Plan (SMP), the Sampling and Analysis Plan (SAP), the Quality
Assurance Project Plan (QAPP), and the Health and Safety Plan (HSP). The Appendices of the
POP contain individual work plans for the required subtasks to complete Task 2, the
Multi-Media Field Investigation, of the Savage Well RI/FS. As the RI/FS progresses, HMM
may modify sections of the POP. Any modifications will be implemented only with prior
approval from the PRPs and the EPA.

The overall objective of the SMP is to provide the EPA and the PRPs with a written
document on how HMM will manage various aspects of the RI/FS.

The SMP has been prepared by the Project Madagcr, John R. Moebes, in accordance with
the Request for Proposal. Prior to implementation, the plan will be reviewed by the PRPs and
the EPA. All requested revisions will be made by HMM and implemented prior to -
commencement of the field activities.

The Sampling and Analysis Plan addresses EPA approved procedures on sampling and
analysis that HMM will use throughout the Savage Well Remedial Investigation (RI). The plan
will ensure that the proposed sampling and analysis activities are necessary and will provide
sufficient data for use during the Feasibility Study (FS). It also provides a common point of
reference for all parties to ensure comparability and compatibility between all sampling and
analysis activities.

The QAPP’s primary objective is to ensure complete, accurate, and quality data for all
areas of the Savage Well RI/FS project. The plan was prepared by HMM’s QA/QC Manager,
Paula S. Cappello, in accordance with "Interim Guidelines and Specifications for Preparing

Quality Assurance Project Plans,” EPA-600/4-83-004, February, 1983. The QAPP addresses the
16 basic elements of a QA/QC Plan in detail with specific objectives, policies, functional

activities, and organization designed to achieve the established Data Quality Objectives (DQOs),
which may be found in the Sampling and Analysis Plan.

The Savage Well site specific Health and Safety Plan (HSP) has been developed to
establish and communicate the procedures, personnel responsibilities and training necessary to
meet the requirements for protecting the health and safety of all on-site personnel during the
RI/FS.

The requirements and procedures of the HSP will be updated and implemented with prior
approval from the EPA, by the Health and Safety Officer, based on an ongoing assessment of
site conditions. All updates will include the most current information available for each media.

2176-022/HAZ/348 1-1




The HSP has been developed in accordance with the following documents:

. U.S. Environmental Protection Agency, Standard Qperating Safety Guides, U.S.
EPA, November, 1984.

. U.S. Environmental Protection Agency, Superfund Public Health Evaluation
Manual, EPA/540/1-86/060, January, 1986.

. 29 CFR 1910 Hazardous Waste Operations and Emergency Response, August 10,
1987. '

. NIOSH, Occupational Safety and Health Guidance Manual for Hazardous Waste
Site Activities, DHHS/NIOSH-85-118, October. 1985.

. HMM Corporate Health and Safety Manual, April, 1987.
Each plan has been prepared to work as a stand alone document. Cross references
between the plans have been made. Each technical staff member, prior to performing any field

activities, will read and understand each element of the Sampling and Analysis Plan, the QAPP,
and the HSP. The Project Manager and the Field Operations Manager will implement the SMP.

2176-022/HAZ/348 1-2
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1.0 INTRODUCTION

The objective of the Site Management Plan (SMP) is to provide all parties with a written
understanding of how various aspects of the RI/FS will be managed. The SMP consists of the
following elements:

. Project Management Responsibilities

. Project Coordination

. Project Planning and Tracking

. Financial Management and Budget Control

. Responsibilities of Approved Subcontractors

. Site Access

. Site Security

. Control and Disposal of Hazardous Waste Generated by RI Activities

2176-022/WPPHAZ/340 1-1



2.0 PROJECT MANAGEMENT RESPONSIBILITIES

HMM's Project Manager is responsible for all aspects of the RI/FS, both technical and
administrative. He has the authority to apply whatever staff and support resources are necessary
to complete the various project tasks.

A number of Task Managers have been given responsibility for technical management of
specific tasks as well as responsibility for managing subcontractors required to complete the
task. All Task Managers are directly responsible to and report to the Project Manager.

2.1 Project Team and Organization

Exhibit 2-1 is the organization chart for the Savage Well Site Remedial
Investigation/Feasibility Study project. Details of the reporting structure, and management and
control systems are provided in later sections.

2.2 Responsibilities .

Exhibit 2-2 is a matrix illustrating the responsibilities of key personnel per task throughout
this project. In addition to the HMM personnel committed to the Savage Well Site project, the
matrix lists subcontractors and associated responsibilities per task.

2.3 Key Personnel]

The following summarizes the capabilities and experience level of key personnel assigned
to this project.

Mt Chades M. Losinger, P.E. is assigned as Principal-In-Charge. He is a Senior Vice
President at HMM who oversees all operations. Mr. Losinger has a broad range of experience in
environmental analysis, industrial chemical and waste management, site assessment, health and
safety studies, and engineering feasibility projects. He has served as the project manager on a
number of hazardous materials assessment and monitoring projects. He has extensive
experience in developing hazard communications and hazardous waste handling procedures,
contingency plans, and related training programs for a number of facilities, including an
electronic components manufacturer, a pulp and paper mill, an oil transfer facility, a
cogeneration plant, and a nuclear materials manufacturing facility. He is a registered
Professional Engineer in New Hampshire and several other states and provides over 15 years of
technical expertise in the field of hazardous materials and wastes management.

2176-022/WPPHAZ/340 2-1
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Mr. John R. Moebes is assigned as Project Manager. He is an Associate and Manager of
the Hazardous Materials Division at HMM. He has extensive experience in the management of
hazardous waste sites investigation and remediation and the management of wastewater control
programs. He managed the U.S. Environmental Protection Agency’s Region 1, Boston,
Superfund Branch. While managing the Region’s Consolidated Permits Branch, he was
responsible for implementing the National Pollutant Discharge Elimination System (NPDES),
Resource Conservation Recovery Act (RCRA), Ocean Dumping and Section 404 Dredge and
Fill Permit Programs.

As Manager of the EPA Region 1 Superfund Branch, he was responsible for the
implementation of clean-up activities at 54 sites in New England. Remedial investigations and
feasibility studies were implemented at 40 sites, final clean-up remedies were selected at 11
sites and construction started at seven sites. Overall responsibility included management of a
$35 million budget, and integrating the services of numerous contractors providing engineering,
risk assessments, drilling, hydrogeological investigations and analytical services.

Since joining HMM, he has directed site assessments and remedial action at several sites
and provided services at the Union Chemical site in South Hope, ME, Dover Landfill in Dover,
NH and Conductor Lab in Groton, MA.

Mas. Paula J. Cappello is assigned as QA/QC Manager and Task Manager. She serves as
HMM'’s lead toxicologist and QA Manager. In this capacity she provides technical support and

specific project consultation on matters related to hazardous materials, risk assessments, the use
of the Hazardous Ranking System (HRS) for hazardous waste site placement on the National
Priorities List (NPL), and site specific health and safety plans. Her background includes
environmental chemistry, toxicology, and laboratory supervision. She was responsible for the
design and implementation of an onsite laboratory at HMM for the analysis, preparation, and
storage of hazardous samples. Ms. Cappello, as the QA Manager, was responsible for the
development and implementation of HMM's corporate Technical Quality Assurance Plan. She
has managed a project for Personnel Protection and Safety for Hazardous Waste Site Activities
Training, the course is 40 hours of instruction to meet the requirements of OSHA’s 29 CFR 1910
and SARA section 126(d).

Mr. James D. Q'Brien, C.P.G, has responsibility for the remedial investigation. He is a
senior hydrogeologist and is experienced in the development, implementation and management
of investigations and remediations at hazardous waste sites. He assisted in the technical
management of the Commonwealth of Massachusetts Department of Environmental Quality
Engineering’s Field Investigation Team. He was responsible for overseeing site investigations

2176-022/WPPHAZ/340 2-5



at over 30 Massachusetts State Superfund sites. As a project geologist in the private sector, he
was responsible for the planning and supervision of hundreds of field investigations
encompassing the fields of engineering, geology, geotechnical engineering, environmental
geology and hydrogeology. He is currently involved in responsible party negotiations for a NPL
site in New Hampshire, a hydrogeological assessment of a state-listed hazardous waste site and
the evaluation of remedial alternatives for a hazardous waste lagoon. Mr. O’Brien is a Certified
Professional Geologist.

Reporting to Mr. O’Brien are eleven scientists and engineers to complete Task 2,
Multi-Media Field Investigation.

v Mr, Conrad G. Leszkiewicz has primary responsibility for the scoping of response actions
and completion of the feasibility study. He has experience as a project engineer in a variety of
environmental and geotechnical engineering projects for the U.S. Army as well as serving as an
officer (Major) in various positions of responsibility both while on active duty and as a
reservist. Projects which Mr. Leszkiewicz has completed include site investigations for
explosive ordnance disposal, underground storage tank and other hazardous waste sites. He has
experience in design and project management of a 35 acre landfill closure and design of waste
water treatment and sewage collection systems. Mr. Leszkiewicz has additional experience in
cost estimating, specification writing and interacting with regulatory officials. Currently, Mr.
Leszkiewicz is conducting an engineering cost analysis for a superfund site in Maine and the
review of a remedial investigation/feasibility study for an NPL site in New Hampshire. For the
Savage Well Site RI/FS he will also be involved in the field investigations.

Mr. Robert J. Flatley will support the scoping of response actions and completion of the
feasibility study. He has experience in-a wide range of hazardous materials activities. He has
developed and managed various health and safety plans at a number of sites while reviewing
company regulations to ensure that operations were in compliance with EPA and RCRA
standards. Mr. Flatley has been responsible for: overseeing hazardous waste site remedial
investigations and site restoration projects; maintaining a Right-to-Know program; and for
testing and designing an analysis of hazardous waste incineration facilities. He has also been
involved with the development of new chemical waste management technology and air emission
evaluation and monitoring. Mr. Flatley has completed assignments for the EPA office of
Research and Development and the Hazardous Waste Engineering Research Lab to evaluate
commercially available and economical treatment technologies to replace land disposal of
hazardous and toxic wastes. He performed electromagnification studies at various sites to
determine the extent of road salt plumes, petroleum hydrocarbon plumes, and solvent plumes.

2176-022/WPPHAZ/340 2-6



3.0 PROJECT COORDINATION

HMM recognizes the need to closely coordinate activities with the project in order to
ensure the successful and timely completion of the RI/FS.

All field activities will be scheduled in advance and notice as required by the consent
order will be provided to the EPA Regional Project Manager (RPM). It will be the RPM’s
responsibility to notify the NHDES and EPA contractors performing oversight activities of the
scheduled activities.

HMM will work closely and cooperatively with EPA personnel or contractors to ensure
the timely completion of any tasks for which EPA has retained responsibility.

The RPM will be provided monthly progress reports as required by the consent order.
These reports will provide the RPM with the necessary budget and project tracking information
to determine the status of the overall project.

At a minimum, these reports will contain the following:

Monthly Progress Reports and Meetings
Respondent shall provide monthly written progress reports (Progress Reports) to EPA
according to the Schedule contained in the RI/FS Work Plan. At a minimum, these Progress

Reports shall report on the progress made during the preceding month as follows:

(1) describe the actions which have been taken toward achieving compliance with
this Consent Order;

2) present all results of sampling and tests and all other data received by
Respondent; and

3 describe actions, data, plans, and procedures which are scheduled for the next
month.

Progress Reports shall be submitted to the EPA Project Coordinator by the last calendar day of
each month following the effective date of this Consent Order. Meetings between the Project

2176-022/HAZ/340 3-1



Coordinator and the HMM Project Manager shall be held monthly, as determined by the EPA
Project Coordinator, at the EPA office in Boston, unless the EPA Project Coordinator agrees to
another meeting site or the parties agree that a monthly meeting is not required for a particular
month. HMM will meet with and make formal presentations to EPA technical staff at the
completion of major components of the RI/FS, as specified by the EPA Project Coordinator.

2176-022/HAZ/340 3-2



4.0 PROJECT PLANNING AND TRACKING

The initial planning for the RI/FS is based on the schedule contained in the EPA Work
Plan. Many of the tasks are interdependent and weather or seasonal dependent. HMM’s initial
planning efforts have been to determine the optimal sequencing of tasks and accelerate those
which would be delayed by winter snow cover. These tasks include the aerial survey for the
base map preparation, the geophysical investigations and the air sampling walkover. The
successful early completion of these tasks will allow the remaining tasks to proceed basically in
accordance with the Work Plan schedule.

The Timeline® project management and tracking software system will be used to monitor
the progress of the project. The 14 tasks required by the Work Plan will be divided into
appropriate subtasks and start and completion dates established for all tasks and subtasks. The
Timeline system will generate current status, lag and projection reports as well as critical path
determinations. This system is critical for the successful management of the RI/FS and will
provide the information necessary to determine slippage or potential schedule problems. Exhibit
4-1 is a current Gantt Chart for the Savage Well project. Exhibits 4-2 ttuough“_’qare typical
project tracking reports from Timeline® which will be supplied on a monthly basis.

The system will be updated on a weekly basis to ensure that the Project Manager and Task
Managers have current data. The system will use approved EPA schedules for computing all
reports. EPA approved schedule changes or approved start dates will be entered into the system
upon receipt.

2176-022/HAZ/340 4-1
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- EXHIBIT 4-3

Schedule Name:  MILFORD RI/FS - SAVAGE WELL

f=gject Manager: MOEBES
of date: = 17-Dec-87 3:88ps  Schedule File: C:\TLNIL\NILFORD LAG REPORT

‘EAR DURATION RI/FS ACTIVITIES
a_ ANAGER JIM OBRIEN, FS MANAGER CONRAD LESZKIEWICZ

wpared against plan, C:\TLMIL\MILFORD.T@9, of 17-Dec-87 1:Sipm.

Ae longer than planned:
-—- -- Planned Actual -

Take less timse than planned:

-~Planneg-----~-===--- Actual

TIME LINE Actual-vs-Planned Report

by s Fage 1

hedule Name:  MILFORD RI/FS - SAVAGE WELL

rroject Manager: MOEBES
fAs of date: 17-Dec-87 3:48pa Schedule File: C:\TLMIL\MILFORD

" 10 YEAR DURATION RI/FS ACTIVITIES
"MANAGER JIN OBRIEN, FS MANAGER CONRAD LESZKIEWICZ

LCompared against plan, C:\TLMIL\NILFORD,T@d, of 17-Dec-87 bl:Slpl.

-fropped tasks {in plan, but not in actual):

ew tasks (1n actual, but not 1n the plan)

Page 2

“‘IHE INE Actual-vs-Planned Report

schedule Namse: MILFORD RI/FS - SAVAGE WELL

Project Manager: MOEBES ) )
~4s of date: 17-Dec-87 3:09pe  Schedule Files C:\TUNMIL\MILFORD

W0 YEAR DURATION RI/FS ACTIVITIES
RI MANAGER JIM OBRIEM, FS MAMAGER COMRAD LESZKIEWICZ

ﬁonpared against plan, C:\TLMIL\MILFORD.T#@, of 17-Dec-87 {:Sipm.

EXAMPLE ONLY

ized-date tasks that start later than planned:
Planned------------- fictual

Milestones that start later than Ylanned: ’
planned~------------Actual -—-

ual-vs-Plan epor age 3
o S

2176-022/HAZ/340



MONTH-BY-MONTH STATUS REPORT

Schedule Mame: MILFORD RI/ZFS - SAVAGE WELL
Froject Managers: MOERES

s of dates 17-Dec-87 2:adpm Schedule File: C:NTLMILN\MILFOURD
B TWO YEAR OQURATIUON RI/ZFS ACTIVITIES
R1 MANMAGER J1IM OKRIEN, FS MANAGER COMRAD LESZKIEWICZ
¢ 1) SUBTASK 2A1-SITE BASE MAR Summarizes SUR 2A1 7? Dates
' Fixed Started 4 weeks, ¢ days
Friority: 7
- FIRST )
SURTASK OF TASK 2A AERIAL SURVEY
_ Start: Znds
Dates 26-0ct-87 B:amam  27-Nov-87 Sivdpm
Resaurce:s Amount: tost:
CONRAD LESZKIEWICZ  é.ié 1, @%56. 4@
JIM O &RIEN A.al Gl. e
Total CosSt caaancesansnuncracnunnsnsaannnnanaas 1,117.6u4
— ¢ 2) TASK 1 SCOFING RESIFONSE ACT’S  Summarizes [(ASK 1 2?2 Dates
Fixed Done 4 weeks, £ days
Frioritys 1
Start: End:
3 Date: 26-0ct-87 B:adam  27-Nov-87 5:dépm
EXAMPLE ONLY

TIMZ LLINE Task Detail Report Fage

2176-022/HAZ/340 4.5
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5.0 FINANCIAL MANAGEMENT AND BUDGET CONTROL

The Project Manager is responsible for overall budget control and he delegates weekly
budget monitoring to the Task Managers.

At the beginning of the project, a man-hour and expense budget is developed for each
task. These budgets are incorporated into HMM'’s computerized project cost accounting
system. Within this system each individual task is assigned a number. Labor charges are made
weekly to each task number on employee time sheets, entered into the computer and issued in
timesheet edit reports to the Project Manager and Task Managers. These reports total the labor
charges for each task or subtask. Exhibit 5-1 is an example of the timesheet.

On a monthly basis, the system totals other direct expenses and labor charges. This
monthly report is also issued to the Project Manager and the Task Managers. Exhibit 5-2 is an
example of the monthly time and materials billing worksheet. The Project Manager compares
labor charges with completed tasks to make sure that the percentage of work completed is
consistent with the labor charged. L

Task Managers are responsible for monitoring subcontractor charges on a weekly basis.
All subcontractors will be required to provide weekly telephone progress reports and monthly
written progress reports. These reports will include costs and percent completion of tasks.
These data will be entered onto the computer tracking system monthly and will appear on the
monthly project budget report.

2176-022/HAZ/340 5-1



NEPUR]T WA G 18012400 16 st OMAM AddwC A CD, it

rALL Viwd
TIMESHEET EDIT REPORT BY ACCOUNT EXHIBIT 5-1
PROJ MGR: LESYKIEWICZ FROM 12/10/87 TO 12/11/87
. NUMBER EMPL PAY TRO
“TZSCRIPTION JOB CATEGORY EMPLOYEE NAME 10 T/S DATE DEPT TYPE CD HOURS
-~176-120-39
\VAGE-MGMT & COORDINATIO  2-3-TECH I1/WORD PROC. DUFFEY, MONICA OUFFY 12/11/87 10 R N/A 0.5
. CATEGORY TOTALS 0.5
4-5-SCIENTIST/ENG. 111 CAPPELLO, PAULA J. CAPPEL 12/11/87 03 R N/A 2.0
CATEGORY TOTALS 2.0
5-4~SCIENTIST/ENG. [I FLATLEY, ROBERT J. FLATLE 12/11/87 03 R N/A 4.5
— CATEGORY TOTALS 4.5
7-9-ASSOC./UNIT MGR.  MOEBES, JOHN R.  MOEBES 12/11/87 03 R N/A 5.0 .
CATEGORY TOTALS 5.0
ACCOUNT TOTALS. 12.0
- 2176-022/HAZ/340

5-2



RCPORT DATE: 12/10/87 11:01 HMM ASSOCIATES, INC. EXHIBIT §-2

Re PAGE 355

LLING #: 1285 TIME & MATERIALS BILLING WORKSHEET

'ATUS: NOT SELECTED BILLING PERICO ENDED: 11/27/87
-« LENT: MCLANE, GRAF, RAULERSON & _ CONTRACTOR: HMM ASSOCIATES, INC.

MIDDLETON . P.0. BOX 4133
P 0 BOX 326 BOSTON, MA 02211

RUME CONTRACT #: TOTAL CONTRACT: 0.00

OTHER CCNTRACT #: MOEBES CONTRACT NAME: SAVAGE WELL SITE-MILFORD

_CONTRACTOR'S ACCT #: 2176-000

PREVIOUSLY CURRENT CUMULATIVE CUMULATIVE UNBILLED
BILLED + BILLING = BILLED - INCURRED = AMOUNTS
=4BOR BILLING 0.00 200.00 200.00 N/A N/A
OTHER DIRECT COST 0.00 144,51 144,51 144.51 0.00
TOTAL NON-LABOR COSTS 0.00 144,51 144.51 N/A N/A
TIE AT 0.00% 0.00 0.00 0.00 N/A N/A
AMT IN EXC OF TOTAL VALUE 0.00 -344.51 ~344.51 N/A N/A
ITAL BILLING 0.00 0.00 0.00 .0.00 0.00

* [NDIRECT COSTS BILLED MAY NOT COMPUTE TO SHOWN PROVISIONAL RATES IF OIFFERENT RATES WERE USED IN PRIOR PERIODS

e CUMULATIVE INCURRED AND UNBILLED AHOU;CTS ON T&M CONTRACTS ARE PROVIDED ONLY FOR ODC'S AND FOR THE TOTAL BILLING AMOUNT

‘‘‘‘‘ ) 2176-022/HAZ/340 s-3



RESORT DATE: 12/10/87 10:07 HMM ASSOCIATES, INC. EXHIBIT 5-2 PAGE 29!
“"ERIOD ENDING:  11/27/87
JOB STATUS REPORT

CLIENT: MCLANE, GRAF, RAULERSON LABOR HOURS BY EMPLOYEE CONTRACT VALUE: 0.0t
~2ANTRACT NAME: SAVAGE WELL SITE-MILFORD AS OF 11/27/87 START CATE: 09/26/8.

‘RACT NUMBER: 2176~000 END CATE: 00/00/ Gt

SION NUMBER: 1 JO8 TYPE: T&M
-EROJ MGR: MOEBES RATE TYPE: TARGETE(
) HOURS

JO8 CATEGORY EMPLOYEE NAME CURRENT PERIQD YEAR TO DATE TOTAL CONTRACT

39 DIRECT LABOR

—2 3-TECH II/WORD PROC.  VANOELINDER, LEANNE
4 S-SCIENTIST/ENG. III  ARMSTRONG, LIANNE 0.
8 CORPORATE OFFICER LOSINGER, CHARLES

TOTALS

2176-022/HAZ/340

-3.0
-1.0
2.0

-2.0

-2.0

54

0.0 0.0
0.0 0.0
2.0 2.0
2.0 2.0
2.0 2.0



EXHIBIT 5-2

10D ENDING:  11/27/87
JOB STATUS REPORT
Sn]ENT: MCLANE, GRAF, RAULERSON CURRENT CDC DETAIL CONTRACT VALUE: 0.00
RACT NAME:  SAVAGE WELL SITE-MILFORD AS OF 11/27/87 START DATE: 09/24/87
RACT NUMBER: 2176-000 END OATE: 00/00/00
DIVISION NUMBER: 1 JOB TYPE: TAM
0J MGR: MOEBES RATE TYPE: N/A
- REF. . TRANSACT 1ON
_JC  DESCRIPTION PD  SOURCE NUMBER VENDOR NAME DESCRIPYION AMOUNT
43 TRAVEL END OF PRIOR PD BALANCE 91.20
06  AJ-413 TRANSFER TASKS -91.20
TOTAL 0.00
46 OTHER DIRECT COST END OF PRIOR PD BALANCE 515.87
- 06 AJ=4613 TRANSFER TASKS -515.87
AP-001 006576 _FOTOBEAM BROOKSIDE OTHER DIRECT COST 128.73
AP-002 006629 LOSINGER, CHARLES OTHER DIRECT COST 28.40
— AP—003 006746 PHOTO VIDEO DEPOT OTHER DIRECT COST 15.75S
AP-004 006885 SENTRY OFFICE SUPPLY OTHER DIRECT COST 34.45
AP—004 006895 SENTRY OFFICE SUPPLY OTHER DIRECT COST —64.82
TOTAL 144,51

2176-022/HAZ/340



-REPORT DATE: 12/10/87 11:01
ILLING #: 1285
STATUS: NOT SELECTED
| LIENT: MCLANE, GRAF, RAULERSON &
MIODLETON
P O 80X 326
RIME CONTRACT #:
OTHER CONTRACT #:. MOEBES
“TONTRACTOR'S ACCT #: 2176-000

HMM ASSOCIATES, INC.
TIME & MATERIALS BILLING WORKSHEET
BILLING PERIOD ENDED: 11/27/87

EXHIBIT §- 2 PAGE 356

CONTRACTOR: HMM ASSOCIATES, INC.
P.0. 80X 4133
BOSTON, MA 02211

TOTAL CONTRACT: 0.00
CONTRACT NAME: SAVAGE WELL SITE-MILFORD

— CUMULATIVE  CUMULATIVE CURRENT CUMULATIVE HOURS
HOURS HOURS PREV HOURS CURRENT CURRENT HOURS CUMULATIVE UNDER (QVER)
LABOR CATEGORY INCURRED BILLED BILLABLE RATE BILLING BILLED $$$ BILLED BILLED
-QRPORATE OFFICER 2.0 0.0 2.0 100.00 200.00 2.0 200.00 0.0
“TTOTALS 2.0 0.0 2.0 200.00 2.0 200.00 0.0
— 2176-022/HAZ/340 5-6



6.0 RESPONSIBILITIES OF SUBCONTRACTORS

HMM Associates will utilize a number of subcontractors in the conduct of the RI/FS.
These subcontractors were chosen based on their demonstrated past performance, expertise in
their respective fields and their ability to provide the required quality work product on a timely
and cost effective basis. The following is a short description of each subcontractor and their
responsibility, followed by a company brochure, if available.

Guild Drilling Company will be utilized to construct all monitoring wells and hazardous
waste investigations requiring the installation of cluster wells, including bedrock wells. Several
Guild drillers have completed training in Personnel Protection and Safety in compliance with 29
CFR 1910.120. Previous HMM experience with Guild Drilling has included both Level B and
Level C site safety requirements. Refer to Subtasks 2F and 2H.

Geo-Centers Inc. will conduct geophysical activities including seismic refraction and
Geo-Centers will prepare maps showing the magnetic contours of the site with test
interpretations, the seismic lines and profiles of field data and interpretation, and bedrock
topography of the site. Refer to Subtask 2C.

D. L. Maher Inc. will drill the large diameter wells for the treatability studies and pump
tests. Refer to Subtask 2I.

Liberty Environmental Systems will be responsible for designing and supplying the
equipment required for the treatability studies. Refer to Subtask 2I.

Clgmﬁm_lm, will be utilized for disposal of any hazardous fluids, soils, equipment
and clothing which may be generated during the RI. Refer to Site Management Plan, Control
and Disposal of Hazardous Wastes Generated by RI Activities (page 9-1).

Eastern Topographic Inc, will provide the site base map utilizing aerial photograph and
ground surveying. Refer to Subtask 2A Study Area Survey.

2176-022/HAZ/340 6-1



, Clean Harbors, Inc. will provide sample analysis services. Additional analytical
support may be provided by metaTRACE. Inc, metaTRACE will serve as a backup lab and will
be utilized at the discretion of the HMM QA officer for quick tum-around samples, special
analytical work, quality control samples and overflow capacity. Refer to Sampling and Analysis

Plan.

2176-022/HAZ/340 6-2



7.0 SITE ACCESS

The site as defined by the work plan encompasses approximately 75 parcels of private and
public property. Conduct of the RI will require access to approximately 33 of these parcels.
Property owners have been asked to sign access agreements granting permission to HMM,
HMM'’s subcontractors, NHDES, EPA and EPA’s contractor to conduct field investigations and
oversight activities.

Should any property owners refuse access to property where it is necessary to conduct
field activities, assistance will be requested from EPA. Due to the large number of parcels and
property owners involved, agreements will be sought only where defined field activities will
occur.

Exhibit 7-1 is the Site Access Agreement as prepared by Mr. Gregory Smith, ESQ of
McLane, Graf, Raulerson & Middleton PA, Manchester, NH.

2176-022/HAZ/340 7-1



DEC 11 ’87 12:24 P02
EXHIBIT 7-1

SITR ACCESS AGREEMENT
AGRERMENT entered into this day of ¢ 1987, py

and betwveen + (referred to as

“Owner”) owner of the property desoribed in Exhibit A, (referred to
as the “Property”) and HITCHINER MANUFACTURING COMPANY, INC., a New
Hampshire corporation with a principal place of business in Milford,
Nev Hampshire; THE OK TOOL CONPANY, a Ne¥ Hampshire corporation with
a principal place of business in Milford, Nev NHampshire; NEW ENGLAND
STEEL FABRICATORS, & New Hampshire corporation with a principal place
of business in Milford, New Hampshires; and HENDRIX WIRE AND CABLE, a.
division of Conductron Corporation, a Nassachusetts corporation with
a principal pl:c; of business in Milford, New Hampshire (collectively
referred to as “the Group”).

WITNESSETH:

WHEREAS, the membars of the Group have been identified by the
United St;too Environmental Protection Agency (“EPAY) as potentially
responsible parties for hasardous vaste corrective action at the
Savage Well site (78ite”) in Milford, Nev Hampshire; and

WHEREAS, the Group, while denying that the activities of its
members have caused the alleged contamination of the well, feel that
it is in the best interest of the community for an eavironmental
study to be conducted in a prompt and cost effective manner, and, to
that end, have agreed to an Administrative Order by Consent (the
*Consent Order®) with the EPA; and

WHEREAS, chg Group desires to have HMM Associates, Inc., a pro-
perly qualified engineering expert conduct a Remedial Investigation

2176-022/HAZ/340 7-2



- DEC 11 *87 12:25 POz
EXHIBIT 7-1 (Continued)

-2 -
and Feasibility study, (referred to as tﬁo “RI/FS”) pursuant to the
| Consent Order; and
WHERZA3, part or all of the Property has been identified as part
- of the study area for the RI/rs,
NOW, THEREFORE, in oconsideration of the foregoing and the mutual
pronises set forth below, the parties agree as follows:
’ b Oowner agrees to allow HMN Associates, Inc., its officers,
k*~ employees, agents, subcontractors and authorized representatives
_ access to the Property for the purposes of conducting the RI/FS. The
’ activities to be conducted by HMM Associates, Inc. may include, but
- shall not be limited to: "
a. the taking of such soil, wvater and air samples as may
be deteramined to be necessary’
b. the sampling of any solids or ligquids located or
L stored or disposed of on the Property! |
- O. the drilling of holes and installation of monitoring
vells for subsurface investigation;
d. any other actions related to the investigation of
surface or subsurface oontamination.

3. owner agrees to allow the Group, its officers, employees,
- agents and authorised representatives access to the Property for the
purpose of overseeing the izmplementation of the RI/PFS.
3. owner agrees to allow the EIPA and New Hampshire agencies’
employees, agents and authorized representatives access to the
Property for the purpose of cverseeing and recording field activity
— of the RI/PS by HMN Assoclates, Iné.

2176-022/HAZ/340 73




, : P04
DEC 11 87 12:26 EXHIBIT 7-1 (Continued)

-3 =

4. The parties agree that access to the Property shall be as
reasonably necessary to carry out the provisions of the Consent
Ordar.

s. The Group agrsas to remove all eguipment used in the RI/FS
on the Property and restore the affected areas of the Property as
reasonably practicable after the completion of the RI/FS by HMM
Asgociates, Inc.

4. Owner understands that these actions are taken pursuant to
an Administrative Order By Consent issued by the EPA under the
COIP:.&OnIlVﬂ Environmental Response, Compensation and Linbilitg Act
(Superfund), 42 U.8.C. § 9601 gt. seq.

IN WITNESS WHEREOY, the parties have caused this agreement to be
executed on the date first written above.

WITNESS OWNER
‘y’ L
WITNESS HITCHINER MANUFACTURING

COMPANY, INC.

By1

WITNESS THE OK TOOL COMPANY

2176-022/HAZ/340 | 7-4



DEC 11 87 12327  mxuipIT 7-1 (Continued) POS

- g -
WITNISS NEW ENGLAND STEEBL FABRICATORS
— By!
WITNESS HENDRIX WIRE AND CABLE
By:

STATE OF NEW HANPSHIRE
couNTY or

07 Subscribed and sworn to before me this _____ day of
1987.

Notary Tublic/Justice of the Peace

2176-022/HAZ/340 7-5
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8.0 SITE SECURITY

The Savage Well Site does not require security in order to prevent exposure to hazardous
wastes. Should hazardous wastes be generated during RI activities, access will be controlled as
detailed in the Site Safety Plan. The generated wastes will be disposed of as detailed in Section
9.0 of this plan. HMM will be granted the use of a secure area at one or more of the PRP
facilities to store and secure private and government property used in the investigation.

2176-022/HAZ/340 8-1



9.0 CONTROL AND DISPOSAL OF HAZARDOUS WASTES

There is a possibility that existing hazardous materials will be encountered during the RI.
HMM will maintain the necessary equipment on-site to handle any such situation. Specifically,
empty drums will be on hand should any material encountered require containerization for
off-site disposal. Over-pack drums will be on-site should any drums be exhumed during test pit
operations. Contaminated protective clothing and gloves will be containerized. All
containerized hazardous materials generated by the RI activities will be disposed of by Clean
Harbors, Inc. in an acceptable and approved manner.

2176-022/HAZ/340 9-1



2.2 SAMPLING AND ANALYSIS PLAN



SAVAGE WELL SITE RI/FS
MILFORD, NEW HAMPSHIRE

PROJECT OPERATIONS
SAMPLING AND ANALYSIS PLAN

HMM Document No. 2176-022/HAZ/345

QOctober, 1988

Prepared by:

HMM ASSOCIATES, INC.
336 Baker Avenue
Concord, MA (01742



1.0

2.0

3.0

4.0

OBJECTIVE

ELEMENTS OF A SAMPLING AND ANALYSIS PLAN

ABLE OF CONTENT

OVERVIEW OF SUBTASK SCHEDULES

OVERVIEW OF DATA QUALITY OBJECTIVES FOR THE

SAVAGE WELL SITE

2176-022/HAZ/345
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1.0 OBJECTIVE
~ The purpose of this plan is to define the level of effort and specific field activities for the
remedial investigation at the Savage Well Site, Milford, New Hampshire. The objectives of the

si*~ Sampling and Analysis Plan are to:

. Provide specific guidance for all field work

. Provide a mechanism for planning and approving site activities

. Provide a basis for estimating costs of field efforts

. Ensure that sampling activities are limited to those that are necessary and sufficient
. Provide a common point of reference for all parties to ensure comparability among

all activities performed at the site.

This sampling plan was developed on the basis of existing site information and on the "Work
Plan for the Savage Well Site Remedial Investigation/Feasibility Study, Milford, New
Hampshire." It may become apparent from technical, environmental and health information
needs identified during the feasibility study that revisions to the sampling plan are necessary to
increase the detail of information collected or to focus efforts on a particular problem.

2176-022/HAZ/345 1-1
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2.0 ELEMENTS OF A SAMPLING AND ANALYSIS PL

Each subtask involving collection and analysis of samples is described separately in
Appendix A. The sampling plan for each subtask includes the following elements:

*  Sampling objective for each subtask

* Data quality objectives, including data uses and the rationale for selection of
analytical levels

*  Site background update, including an evaluation of the validity, sufficiency, and
sensitivity of existing data

«  Sampling locations and rationale
*  Sampling procedures and rationale

*  Sampling equipment, containers, minimum sample quantities, sample preservation
techniques, maximum holding times, chain of custody procedures, etc.

*  Procedures for calibration and use of portable air, soil, or water monitoring
instruments for use in the field

¢ Number of samples and justification
e Sample frequency
*  Chemical and physical parameters to be analyzed for in each sample

» Sample types including collection methods and whether field and/or laboratory
analysis will be conducted

»  Laboratory analytical equipment and detection limits

. Sample media (e.g., groundwater, soil, surface water, sediments, air, buildings,
facilities, and structures including surfaces, structural materials, and residues)

2176-022/HAZ/345 2-1



*  Consistency with QA/QC Plan by identical objectives, procedures, and justification

or by cross-reference
+  Operational plan or schedule

A sampling and analysis plan for each subtask which involves sampling and analysis is
included in Appendix A. Subtasks which are in Appendix A include:

*  Air Sampling (subtask 2D)

*  Surface Water and Sediment Sampling (subtask 2E)
*  Monitoring Well Installation Program (subtask 2F)
*  Groundwater Sampling (subtask 2G)

*  Soils and Subsurface Investigation (subtask 2H)

¢ Laboratory Studies (subtask 2I)

There are additional plans in Appendix A not mentioned above. These additional plans
are work plans for activities not requiring sampling and analysis. Since a sampling and analysis
plan has all of the elements of a work plan, plus additional information, each sampling and
analysis plan in Appendix A is also a work plan and they are being referred to as Sampling and
Analysis/Work Plans (SA/work plan). Each Sampling and Analysis Plan/Work Plan in
Appendix A has a list of references which may be referred to for methods which are EPA
standards or ASTM standards. Also, each plan is intended to be used in conjunction with the
Site Health and Safety Plan and Quality Assurance/Project Plan. It is required that all field
investigators be familiar with the most recent Site Health and Safety Plan and Quality Assurance
Project Plan.

* SA/work plan = sampling and analysis/work plan
2176-022/HAZ/345 2-2




3.0 ERVIE TA EDULE

Air Sampling, Subtask 2D, will be the first activity performed at the site. It is anticipated
to begin in June 1988.

The second activity, Subtasks 2E, 2H and 2F (Surface Water and Sediment Sampling,
Soils and Subsurface Investigation and Monitoring Well Installauon respectwely), are all
contingent on the completion of Subtask 2C, Geophysical Investigation.. The geophysical
investigation is scheduled to be completed in April, 1988.

Subtask 2F, Monitoring Well Installations (Phase I) will begin in August 1988 and be
completed in late September or early October 1988. /\Both Subtask 2H-Soil and Subsurface

Investigation, and Subtask 2E-Surface Water and Sedlment Sampling will be performed in late

May to June 1989 to avoid the flushing effect of stormwater and snow melt events in early

spring.

Subtask 2G-Groundwater Sampling, will begm in late October to early November 1988
and it is anticipated the first round of sampling for laboratory screening analysis for volatile
organic compourids (EPA Method SW-846) will be completed in mid to late November 1988. "

"~ Both Subtask 2H-Soils and Subsurface Investigations and Subtask 2E-Surface Water and
Sediment Investigation will begin early August 1988 and be completed in mid to late September
1988.

Up to 55 monitoring wells (installed during Subtask 2F) will be sampled during yhr Phase

I monitoring program. Up to 20 wells selected for this second round of sampling will be

included for a more thorough analysis of contaminants. This round of sampling and analysis

- will begin in mid to late October 1988 and will be completed late November 1988.

The results of the second round of sampling will be used to determine the locations of
Phase II Monitoring Wells which may be required to further delineate and define areas of
contamination. The Phase II monitoring well installations will begin as early as possible. After
the completion of these wells, up to 20 to 25 wells will be sampled and laboratory analysis for

~ volatile organic compounds (EPA Method SW 846) will be performed. To provide seasonal”

_ information on variations in water level and quality, fifteen of the Phase I and Phase II
monitoring wells will be sampled quarterly for one year starting in January 1989. .

‘ Subtask 2I-Laboratory Investigations, might begin in late September 1988, however, the

location of the pilot treatability studies may depend on the laboratory results from the Phase II
monitoring well installations. If this is the case, the pilot treatability studies will begin in 1989.
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4.0 OVERVIEW OF DAT AL BJECTIVES FOR THE SAVAGE WELL SITE

4.1 Introduction

The U.S. EPA recently issued guidance on Data Quality Objectives for Superfund
remedial response activities. The stated purpose of the DQO process is to help ensure that data
of sufficient quality are obtained to support remedial response decisions, reduce overall costs of
data sampling and analyses activities and accelerate project planning and implementation.

The specification of a DQO for each sampling and analysis activity at a Superfund site
will enable both the investigator and data user or decision maker to be in agreement on the types
of decisions to be made and on the data expected to support each decision. DQOs permit
explicit review of the rationale for and the execution of investigation activities in support of the
key decisions to be made at Superfund sites. The DQO process should help ensure that each
sample is necessary to the investigation. There are 3 stages to the DQO process which are as

follows:

Stage I - The Stage I DQO process will include a conceptual model of the site and specify
objectives for the project. This will include the identification of key issues which must be
addressed in conducting the Superfund cleanup. The investigation will evaluate the
mobility, toxicity and volume (MTV) of the site contamination. Data users should be
identified and a path of communications will be established which will allow the data

users to become involved in the decision process.

Stage II - The Stage II DQO process involves identifying the data types, quantity and
quality needed and selecting sampling and analytical approaches to support the objectives
identified in Stage 1. The U.S. EPA’s DQO guidance offers the following five analytical

levels:

Level I - field screening or analysis using portable instrumentation such as
photoionizers or organic vapor analyzers.

¢« Level II - field analysis using more Sophisticated portable analytical instruments or

mobile laboratories.

*» Level Il - analysis performed by off-site laboratories using U.S. EPA approved

procedures.

2176-022/HAZ/345 4-1



e Level IV - CLP routine analytical services.
* Level V - nonstandard analysis.

Stage III - The Stage III DQO process involves selection of sampling and analysis options

and design of the site investigation plan.

4.2 Savage Well Site DQO
Stage 1

Previous investigations at the site detected volatile organic compounds in water from the
Milford town well during routine water quality monitoring by the Water Supply Division of the
New Hampshire Water Supply and Pollution Control Commission (NHWSPCC). Additional-
investigations of four industrial facilities have been performed by the NHWSPCC. Also,
investigations of both the O.K. Tool Company and the Hitchiner facilities have been completéd
by their consultants, Normandeau Associates, Inc., and Weston, Inc., respectively.

Suspected sources of contamination which have been identified at the Hitchiner facilities
include industrial waste water discharge pipes and discharge streams and the Hitchiner landfill
which contains material dredged from the discharge stream.

Suspected sources of contamination at the O.K. Tool facility include: a floor drain inside
the building which was formerly located adjacent to a vapor degreasing tank; an area north of the
building where oily wastes have been observed; an area also north of the building containing
VOCs in the soils and debris consisting of rusted tools, shavings and cuttings; an area northwest
of the building that does not contain VOCs but that does contain base/neutral compounds; and an
area northeast of the building where OV A readings up to 200 to 300 ppm were recorded.

A suspected source at New England Steel Fabricators is the storage area south of the
facility building, which may have been an area where 4,000-6,000 gallons of waste (possibly
containing volatile organic compounds) disposal may have occurred.

Suspected sources of contamination at Hendrix Wire and Cable are the industrial waste
water discharge pipe, the storage yard east of the building, and the onsite leaching facility.
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The present risks, posed by contamination identified at the site, include possible direct
contact with contaminated soils, possible air transport of contaminants, groundwater transport of
contamination to surface water, ingestion of contaminated soils and surface waters and contact
with contaminants during excavating. At least four media exist for which additional
investigations are needed to existance or significance of a threat to health and the environment.
These include air, groundwater, surface water and subsurface soils.

Both groundwater and surface water analysis have indicated the presence of volatile
organic compounds, acid/base/neutral extractable compounds and metals. Presently, there is
limited data on air quality; however, air monitoring during certain past site investigations have
detected volatile organic compounds.

Stage II and 11

Stage I and II consist of identification of data types, quantity and quality needed and
selection of analytical approaches to support the objectives identified in Stage I. Table 2.1
presents a summary of data needs. This table gives an overview of the sample media, number of
samples, duplicate samples needed, blanks, expected analysis level, and expected analysis.
Because the number of samples to be taken in each subtask is contingent on field screening
results and results from other subtasks, the exact number of samples for some subtasks will be
determined at a later date. The number of duplicates and blanks will be determined as specified
in the Quality Assurance Project Plan.
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TAB A

SAVAGE WELL SITE DATA QUALITY OBJECTIVES AND
TYPE OF ANALYSIS BY MEDIA

Subtask/ Number of DQO
Phase Media Samples Duplicates Blanks Level Analysis
2D/1 Air Field Screening QA/QC QA/QC 1 Total Volatile
In Selected Organic/portable
Areas G.C.
2D/ Air TBD* -- - -- --
2H/I Soil Gas 9 ** -- -- I Total Volatile
Organic/portable
G.C.
2HM Soil Borings TBD* -- -- I Total Volatile
Organic/portable
G.C., and lab VOA
) 2H/M Test Pits TBD* -- -- LIOI Total Volatile
Organic/portable
G.C. and lab VOA
2E/ Surface Water 2] ** QA/QC QA/QC IV CLP VOA, EOC &
Selected Materials
2EN Sediments [ 7% QA/QC QA/QC IV CLP VOA,EOC &
Selected Materials
""""" 2G/1 Groundwater TBD* QA/QC QA/QC 1II Lab VOA
2G/1a Groundwater TBD* QA/QC QA/QC 111, Lab VOA,
v CLP Analysis
2G/I1 Groundwater TBD* QA/QC QA/QC II Lab VOA
2111 Groundwater 4-12 - -- I Lab VOA
I 2 Metals
Soil Gas I Total Volatile
Organics/portable G.C.

*TBD To be determined at a later date
QA/QC Listed in the QA Project Plan

--- Not applicable

VOA Volatile Organic Analysis (EPA Method 624)
HSL Hazardous Substance List Analysis

EOC Extractable Organic Compounds

L]

- Maximum Proposed Number, exact number of samples is contingent upon
available information
CLP VOA Contract Lab Program Volatile Organic Analysis
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3.0 PROJECT DESCRIPTION

HMM Associates is conducting an RI/FS for the Savage Well site. The Savage Wellfield
site encompasses approximately one square mile and is located in southwestern New Hampshire
in the Town of Milford in Hillsborough County. The study area includes four major industrial
facilities and two high-yield industrial process water supply wells. The Savage Well, a water
supply well formerly used by the Town of Milford, is located approximately 2 miles west of the
center of Milford. The land use in the area includes agriculture and heavy industry, interspersed
with commercial and residential development.

The objective of the Remedial Investigation is to evaluate existing information, identify
data gaps, and perform the necessary field work and laboratory analyses to define the extent of
contamination and the potential public health risks related to the Savage Well site. Furthermore,
it is necessary to distinguish between potential sources and to identify the interrelationéhips
between sources. After defining the nature and extent of contamination, the need for remedial
action can be defined. Remedial action alternatives will be evaluated leading to the
development of a selected remedial action alternative during the Feasibility Study.

The objectives of the Feasibility Study are to evaluate the need for the remedial actions,
establish response criteria and objectives, identify remedial action alternatives, evaluate the
alternatives, recommend a cost-effective alternative that provides adequate protection of public
health, welfare and the environment and prepare a conceptual design for the selected remedial
action. The FS will focus on the development and evaluation of measures to be taken to
alleviate all identified contamination problems.

This RI/FS work plan has been developed to address the needs of EPA, the appropriate
state agencies, and the public within the surrounding area who may be directly affected by both
the contamination problem and any proposed remedial actions.

Period of Performance: Twenty-two month contract commencing 10/27/87 and
completion date 8/27/89. Refer to Exhibit 1 for RI/FS Schedule of Activities and Deliverables.
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Work Performed by Subcontractors: Aerial surveying, geophysical exploration, test
borings, test pits and trenches, monitoring well and pump test wells, laboratory analyses, air

monitoring and pilot studies.
Number of Construction Contractors Managed: None at this time.

Extent of Subsurface Exploration: The remedial investigation’s subsurface exploration
program designed by HMM Associates will employ techniques and procedures that are on the
leading edge of available methodologies. The program includes soil gas monitoring in the
vadose zone, sophisticated geophysical investigations, state-of-the-art monitoring well and

piezometer installations and stream and river gauging.

Extent of Hydrologic Modeling: Solute Transport Modeling has not been identified as a
specific work item in EPA’s work plan. However, solute transport modeling may be necessary
to characterize contaminant transport for evaluating remedial alternatives as part of the
feasibility study. If it is apparent that modeling is necessary, HMM will submit the software
specifications and objectives of the modeling task to EPA prior to implementation.

Extent of Water Quality Testing: Approximately 60 locations will undergo four rounds
of sampling and analysis. Laboratory analyses will include: VOC, metals, acid base neutral
extractables, pH and conductivity.

Recommendations for Remediation: Will be provided as part of the FS. It is anticipated
that onsite soil venting and groundwater stripping will be implemented.

Emergency Response Activities: None.
Environmental Impact Assessments: As part of the RI/FS, HMM Associates will
conduct air quality as required by Subtask 2D and wetlands assessments as required by Subtask

2A, taking into account all pertinent federal, state, and local ARAR’s.

Pilot Testing: Two bench scale pilot studies will be conducted at the site. One study is
directed to contaminated soil treatability, and the second to groundwater treatability.
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Community Relations: HMM will provide community relations support to EPA, as
needed. This includes: participation at informational and technical meetings, preparation of fact
sheets and updates and assistance in preparation of a responsiveness summary after the public
RI/FS comment period.

Health and Safety Plan: A site specific health and safety plan is being prepared and
administered prior to any onsite activities. This plan is being developed consistent with the

guidance of HMM’s Cdrporate Health and Safety Plan.

Quality Control/Quality Assurance: Specific routine Quality Control (QC) checks are
built into each task.

The objective of HMM Associates Quality Assurance (QA) program for the deage
Municipal Well RI/FS is to produce results of the highest quality for all investigations, analyses
and studies. The purpose of a QA program is to provide periodic evaluation of Quality Control
(QC) procedures and results. QC refers to the continuing routine checks on quality in each area
of project activity.

HMM will manage six major QA operations for the Savage Well RI/FS:

(1) QA and Objectives

(2) Sampling, Field Activities and Measurements

(3) Laboratory Analysis

(4) Technical Data Handling

(5) Instrumentation and Equipment QC for HMM and chosen subcontractors

(6) Corrective Action and QA Reports to Management

2176-22/HAZ/310 3-6



SectionNo. 4.0
Revision No. _2

Date: _08/25/88
Page 1 of_6

4.0 PROJECT ORGANIZATION AND RESPONSIBILITY

Exhibit 2 is the organization chart for the Savage Well Site Remedial
Investigation/Feasibility Study (RI/FS) project. The following summarizes the capabilities and
experience level of key personnel. Each person has been assigned to manage or assist in the
management of the tasks within the RI/FS.

Mzr. Charles M. Losinger, P.E. is assigned as Principal-In-Charge. He is a Senior Vice
President at HMM who oversees all operations. Mr. Losinger has a broad range of experience in

environmental analysis, industrial chemical and waste management, site assessment, health and
safety studies, and engineering feasibility projects. He has served as the project manager on a
number of hazardous materials assessment and monitoring projects. He has extensive
experience in developing hazard communications and hazardous waste handling procedures,
contingency plans, and related training programs for a number of facilities, including an
electronic components manufacturer, a pulp and paper mill, an oil transfer facility, a
cogeneration plant, and a nuclear materials manufacturing facility. He is a registered
Professional Engineer in New Hampshire and several other states and provides over 15 years of
technical expertise in the field of hazardous materials and wastes management.

Mr. John R. Moebes is assigned as Project Manager. He is an Associate and Manager of
the Hazardous Materials Division at HMM. He has extensive experience in the management of
hazardous waste sites investigation and remediation and the management of wastewater control
programs. He managed the U.S. Environmental Protection Agency’s Region 1, Boston,
Superfund Branch. While managing the Region’s Consolidated Permits Branch, he was
responsible for implementing the National Pollutant Discharge Elimination System (NPDES),
Resource Conservation Recovery Act (RCRA), Ocean Dumping and Section 404 Dredge and
Fill Permit Programs.

As Manager of the EPA Region 1 Superfund Branch, he was responsible for the
implementation of clean-up activities at 54 sites in New England. Remedial investigations and
feasibility studies were implemented at 40 sites, final clean-up remedies were selected at 11
sites and construction started at seven sites. Overall responsibility included management of a
$35 million budget, and integrating the services of numerous contractors providing engineering,

risk assessments, drilling, hydrogeological investigations and analytical services.

2176-22/HAZ/310 ‘ 4-1



SAVAGE WELL SITE

RgMEDIAL INVESTIGATION/FEASIBILITY STUDY

PROJECT ORGANIZATION

EXHIBIT 2

SAVAGE WELL SITE
PRPs

Revision No. 2

PRINCIPAL—-IN-CHARGE

C.M.Losinger, PE

Senior Vice President

Date: _08/25/88

Section No. 4.0

Page 2 of _6

‘ PROJECT MANAGER
OA/OCarf:':jcncger and
Task 14 Tosks 12 & 13
P.J.Cappeilo J.R.Mocebes

REMEDIAL INVESTIGATION
1 |

FEASIBILITY STUDY
il

l

Tasks 1 & 3 Tasks 2 & 5 Task 4 _ Tasks 6 = 11

C.Lesykiewicz J.D.0'Brien, CPG COM C.Lesykiewicz

T.A.Barten, PE

R.J.Figtley

G.S.Lipka, PE

D.T.Raczynski
0.H.Black SUBCONTRACTORS T.A.Barten, PE
D.L.Ellison T.A.Bover, PE
M.E.Guski,CCM Guild Orilling Co. C.G.Bower, PhD
M.O.Heuberger Clean Harbors, Inc. R.J.Flatley
B.P.Holcomb, PhD D.L.Magher. Inc. B.P.Holcomb, PhD]
C.Lesykiewicz - Clean Harbors inc. G.S.Lipka, PE
M.A.Mills meta IHALE, INU. M.A Mills
L.M.Sanford James W. Seawall Co J.0.0'Brien, CPG
J.W.Wood Liberty Environmental Systems N.G.Rubino, PE

Geo-Center Inc.
Eastern Topographics

KEY:

Task 1: Scoping of Response Actions - |

Task 2: Muiti-media Fieid investi

Task 3: Scoping of Response Actions —~ #

Task 4: Baseline Risk Assessment

Tosk S: Remediot Investigation Report

Task 6: Development of Alternatives

Task 7: Initial Screening of Alternatives

Task 8: Detailed Evoiuation

Task 9: Oraft Feasidility Study Report

Task 10: Conceptual Design

Task 11: Final Feasibility Study Report
Task 12: Monagement and Coordination
Task 13: Community Reiations

Task 14: Quality Assuronce

2176-22/HAZ/310



SectionNo. _40

Revision No. 2
Date: _(08/25/88
Page _ 3 of 6

Since joining HMM, he has directed site assessments and remedial action at several sites
and provided services at the Union Chemical site in South Hope, ME, Dover Landfill in Dover,
NH and Conductor Lab in Groton, MA.

Ms. Paula J. Cappello is assigned as QA/QC Manager and Task Manager. She serves as
HMM’s lead toxicologist and QA Manager. In this capacity she provides technical support and
specific project consultation on matters related to hazardous materials, risk assessments, the use
of the Hazardous Ranking System (HRS) for hazardous waste site placement on the National
Priorities List (NPL), and site specific health and safety plans. Her background includes
environmental chemistry, toxicology, and laboratory supervision. She was responsible for the
design and implementation of an onsite laboratory at HMM for the analysis, preparation, and
storage of hazardous samples. Ms. Cappello, as the QA Manager, was responsible for the
development and implementation of HMM’s corporate Technical Quality Assurance Plan. She
has managed a project for Personnel Protection and Safety for Hazardous Waste Site Activities
Training, the course is 40 hours of instruction to meet the requirements of OSHA’s 29 CFR 1910
and SARA section 126(d).

Mr. James D. Q’Brien, C.P.G. has responsibility for the remedial investigation. He is a
senior hydrogeologist and is experienced in the development, implementation and management
of investigations and remediations at hazardous waste sites. He assisted in the technical
management of the Commonwealth of Massachusetts Department of Environmental Quality
Engineering’s Field Investigation Team. He was responsible for overseeing site investigations
at over 30 Massachusetts State Superfund sites. As a project geologist in the private sector, he
was responsible for the planning and supervision of hundreds of field investigations
encompassing the fields of engineering, geology, geotechnical engineering, environmental
geology and hydrogeology. He is currently involved in responsible party negotiations for a NPL
site in New Hampshire, a hydrogeological assessment of a state-listed hazardous waste site and
the evaluation of remedial alternatives for a hazardous waste lagoon. Mr. O’Brien is a Certified
Professional Geologist.

Reporting to Mr. O’Brien are eleven scientists and engineers to complete Task 2,
Muliti-Media Field Investigation.
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Mir. Conr . iewicz has primary responsibility for the scoping of response
actions and completion of the feasibility study. He has experience as a project engineer in a
variety of environmental and geotechnical engineering projects for the U.S. Army as well as
serving as an officer (Major) in various positions of responsibility both while on active duty and
as a reservist. Projects which Mr. Leszkiewicz has completed include site investigations for
explosive ordnance disposal, underground storage tank and other hazardous waste sites. He has
experience in design and project management of a 35 acre landfill closure and design of waste
water treatment and sewage collection systems. Mr. Lesykiewicz has additional experience in
cost estimating, specification writing and interacting with regulatory officials. Currently, Mr.
Lesykiewicz is conducting an engineering cost analysis for a superfund site in Maine and the
review of a remedial investigation/feasibility study for an NPL site in New Hampshire. For the
Savage Well Site RI/FS he will also be involved in the field investigations.

Mr. Robert J. Flatley will support the scoping of response actions and completion of the
feasibility study. He has experience in a wide range of hazardous materials activities. He has
developed and managed various health and safety plans at a number of sites while reviewing
company regulations to ensure that operations were in compliance with EPA and RCRA
standards. Mr. Flatley has been responsible for: overseeing hazardous waste site remedial
investigations and site restoration projects; maintaining a Right-to-Know program; and for
testing and designing an analysis of hazardous waste incineration facilities. He has also been
involved with the development of new chemical waste management technology and air emission
evaluation and monitoring. Mr. Flatley has completed assignments for the EPA office of
Research and Development and the Hazardous Waste Engineering Research Lab to evaluate
commercially available and economical treatment technologies to replace land disposal of
hazardous and toxic wastes. He performed electromagnification studies at various sites to

determine the extent of road salt plumes, petroleum hydrocarbon plumes, and solvent plumes.
Exhibit 3 is a matrix illustrating the responsibilities of key and support personnel per task

throughout the Savage Well Site RI/FS. In addition to the HMM Personnel committed to the
Savage Well Site project, the matrix lists subcontractors and associated responsibilities per task.
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EXHIBIT 3
SAVAGE MUNICIPAL WELL SITE
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HMM Associates

8orten, T.A, PE
BS Env. Engineering: MBA

Black, O.H.
BA Biology

Bover, T.A., PE
8S Civii Engineering

Bower, C.G., PhO
8S Soc Sci; MS/PhD Safaty

wn
w
wn
wn

8rown, D., ScD
ScD Toxicology

Cappelio, P.J.
8S Toxicology

Elison, O.L.
MS Hydrogeol/Geomorphology

Flatiey, R.J.
8S Environmental Engineerning

Gaslinare, C.
8S Chem; MED Nat Sciences

14 S S

Guski, M.E., CCM
BS/ME Atmospheric Sciences

14 S

Heubetger, M.Q,
8S Earth Science:MS Geol

Hoicomb, B.P., PhD
8BS Nat Res: MS/PhO Env Sci

nwluniniwmiuv{nin
n

11 S| IS

Lesykiewicz, C.
8S Hydrogeology:MS Civil Eng

12|P Pl | [P

Lioka, G.S., PE
BS/ME Env Engineering

13(S

Losinger, C.M., PE, V.P.
8S/ME Env Engineenng: MBA

0
0
iU
wiun o iun
nimiowm

15 S

Mills, MA
BA Biology; MS Zooloqy

16 S| IS

Moebes, J.R.
8S Civil Engineering

171S{ |S

)
wn
wn

Q'Brien, J.0., CPG
8S/MA Geology

0V V|V in

14|S|P

—
wn
w
w
T
0
L))
wn
w)

Raczynski, 0.T.
8S Chemicai Enginesring

Rubino, N.G., PE
8S Civil Engineering

win W
wn W\ Wnitn
wmiwmin ln
wmwijun v jun
wnn v n

11 S

Sanford, LM.
8S Marine Biology

Schreibman, S.J.
8S Toxicology

wood, J.W.
8S Geology; MS Mydrogeoiogy

Young, J.S.
8S/MS Geology

0]
wniun v jw
0

wn

wn

wn

wn

w
niuniuv lwn

10 [S
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SAVAGE MUNICIPAL WELL SITE
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RESPONSIBILITY MATRIX
PAGE 2 OF 2

TASK NUMBER | 1]24282G20126 2F2d2H 21 3[ 4] 5] 6] 7] 8] o)1 11201301 4]

Subcontractors

Guild Drilling Company

Geo ~ Center inc.

Clean Hartors Inc.

0

0. Maher In¢.

Liberty Environmental Systems

Eastemn Topographics

Clean Harbors Inc.

P: Primary
S: Support Functions
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QA OBJECTIVES FOR MEASUREMENT DATA IN TERMS OF PRECISION,
PRESENTATIVEN

AND COMPARABILITY

To ensure quality data collection and characterization of the Savage Well Site RI/FS data

objectives have been outined.

Field Operation Task

Study Area Survey

Geophysical Investigation

Air Sampling

Surface Water and Sediment Sampling

Monitoring Well Installation Program

2176-22/HAZ/310

Objective

Establish a detailed topographic map of
the site to use as a site base map for the

RI/FS.

A[:iply two remote sensing techniques in
order to aid in the definition of
subsurface conditions and to provide
input relative to the locational aspects
of soil boring and/or drill coring.
Because relatively little is known about
bedrock conditions beneath the site, the
geophysical program outlined below
will also attempt to establish bedrock
conditions, especially as related to
groundwater flow and contaminant
transport. The two types of geophysical
techniques that will be utilized under
this task will be magnetometry and
seismic refraction.

The previous geophysical data collected
at this site wil be reviewed in light of
the additional data provided by
Subtasks 2C and 2E for its
appropriateness in determining the
locations of monitoring wells, source
arcas, and the bedrock/overburden
interface. The data collected from
Subtask 2C will be used to verify the
geophysical data (ground truth).

To assess the air quality on and off-site
relative to the existing air quality, and
to identify any hazards associated from
emissions to the air.

Define the extent and nature of
contamination transported by surface
waters,

Collect data on the  aquifer
characteristics and factors affecting
groundwater flow and transport. The
monitoring well installation will follow
the geophysical program, in order to
utilize the geophysical information to
assist in the focation of subsequent
wells. In addition, the well installation
program results will be used to verify
the results of the geophysical program.

5-1

QA Requirement

Conduct Performance and System Audits
periodically to review data used to create
the Site Base Map.

Conduct Performance and System Audits
periodically to review data collected
during surveys. Review prepared maps.

Conduct Performance and System Audits
for data collected during the site walkover
and if phase I is required HMM will
implement further QA objectives.

Conduct Performance and System Audits
for all field protocols and data collected.
Review of Chain of Custody forms and
sample storage and shipment. Review of
all analytical data generated on Samples
and Quality Control Procedures.

Conduct Performance and System Audits
of protocols, field data, well materials, and
security of all monitoring wells.



Fiel eration Task

Groundwater Sampling

Soils and Subsurface Investigation

Treatability

2176-22/HAZ/310

Studies

Objective

Determine the nature and extent of
pollutant migration in the groundwater.

Define the lateral and vertical extent of
contaminated soils within the source
areas.

Conduct laboratory studies to obtain
necessary information to evaluate the
effectivencss of altemmative remedial
treatment technologies on the various
contaminated environmental media at
the site.

5-2
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A Requirement

Conduct Performance and System Audits
on sampling protocols, field data, field
procedures,” sample chain of custody and
sample storage and shipment. Review of
analytical data on all samples and Quality
Control Procedures.

Conduct Performance and System Audits
on Soil Gas Sampling and Analysis
protocols. Phase II and %II protocols and
analytical schedules will be provided upon
approval of work by the USEPA.

Conduct Performance and System Audits
on protocols for treatability studies and a
review of groundwater and  soil
evaluations. Review of sample chain of
custody, storage and shipment. Review of
analytical data from samples and Quality
Control procedures.
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QA objectives for data measurements are summarized in the following table:

Measurement
Parameter

{Method)

vOocC
(Volatile
Organic
Compounds)
BNA
(Base/Neutral
and Acid
Extractables)

Metals

Cyanide

PCBs

Acetophenone
and Methyl
Styrene

pH

Conductivity

2176-22/HAZ/310

Reference

8240 SW-846
3RD EDITION
09/86

8270 SW-846
3RD EDITION
09/86

SW-846
3RD EDITION
09/86

335.2
Alkaline
Extraction
EPA, 1988

8080

SW-846

3RD EDITION
09/86

8270

SW-846

3RD EDITION
09/86

with analytical
standards for
methyl styrene

Experimental
Conditions

Groundwater
Soil/Sediment
Surface Water

Groundwater
Soil/Sediment
Surtace Water

Groundwater
Soil/Sediment
Surface Water

Groundwater

Soil/Sediment

Groundwater
Soil/Sediment
Surface Water

Groundwater
Surface Water

Groundwater
Surface Water

Groundwater
Surface Water

Precision
(Standard
Deviation)

<£10%

<+10%

<+10%

<+10%

<£10%

>110%

>+10%

>+10%

TEE

=

FHGE .

Section No. __ 5.0
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Complete-

Accuracy _ness-
+10% 90%
+10% 90%
110% 0%
+10% W%
t10% 90%
+10% 90%
+10% 0%
*10% 0%
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The objective of the sampling program is to collect samples that are representative of the
material or medium under consideration. To ensure representativeness and comparability HMM
performs routine quality control checks. The selected methods must be capable of delivering a
true representation of the situation under investigation. HMM will have 20% of all samples
collected analyzed in duplicate. HMM will monitor all analytical QC data in the form of control
charts to ensure that sample data will be comparable throughout the entire Savage Well RI/FS
project.

2176-22/HAZ/310 54
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6.0 SAMPLING PROCEDURES

All sampling performed for the Savage Well Site RI/FS project will follow EPA
approved methods. These sampling protocols and procedures are located in the Sampling and
Analysis Plan for the Savage Well Site RI/FS.

The techniques and guidelines used to select sampling sites are included in each
individual work plan, located in the Appendices.

All sampling program operations plans are outlined in the individual work plans, located
in the Appendices.

For each measurement parameter Clean Harbors, Inc. will supply the appropriate sample
containers and preservatives (if necessary) required for proper collection of the samples.

Decontamination Procedures

Decontamination zones will always be set up upwind of the restricted zone.

Sampling and Analytical Equipment: Each piece of equipment is disassembled as instructed in

the manufacturers guidelines. Decontamination cleaning procedures are as follows:
Inorganic Constituents:
1) Wash with a non-phosphate detergent or soap mixture.
2) Rinse with dilute (0.1 N) hydrochloric acid or nitric acid. Dilute
hydrochloric acid is preferred over nitric acid when cleaning stainless steel
because nitric acid may oxidize the stainless steel.

3) Rinse with tap water.

4) Final rinse is with Type II reagent grade water.

2176-22/HAZ/310 ’ 6-1
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Organic Constitutents:

1) Wash with a non-phosphate detergent

2) Rinse with tap water.

3) Rinse with distilled water.

4) Rinse with Methanol.

5) Final rinse is with pesticide quality hexane.
Containers and Laboratory Glassware: Each sample container aqd all laboratory glaséware must

be decontaminated prior to use as follows:

Inorganic Constituents:

1)

2)

3)

4)

5)

6)

Wash with a non-phosphate detergent
Riﬁsc with (1:1) nitric acid

Rinse with tap water

Rinse with (1:1) hydrochloric acid
Rinse with tap water

Final rinse is with Type II water

Organic Constituents:

1)

2176-22/HAZ/310

Wash, in hot tap water, with a non-phosphate detergent
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2) Rinse with tap water
3) Rinse with distilled water
4) Rinse with Methanol

5) Final rinse is with pesticide quality hexane

Personnel: The major decontamination activities involving personnel are associated with
protective clothing, except in the case of chemical exposure where body decontamination shall
be required. In order to limit the amount of decontamination required, disposable protective
clothing will be used whenever possible. When contact occurs, it is important to remember that
no protective material is completely impermeable, therefore, it is important to remove the
contamination as quickly as possible. Clean water is available onsite for washing with soap.
Decontamination at a minimum will consist of a soap and water wash. Specific cleaning
solutions may be used to react with or neutralize specific substances (if known). Please refer to
the Site Specific Health and Safety Plan.

Document: If field documents or reports become contaminated due to accidental exposure
onsite, the documents must be placed in double plastic bags and clearly marked "contaminated".

Vehicle: All vehicles, i.e. drill rigs, will be steam cleaned at the location of use prior to being
moved to the next drilling location.
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Personal Equipment: All non-disposable personal equipment used where in contact with
contaminated materials shall be considered contaminated and must be decontaminated either
onsite or sealed in secure containers and properly decontaminated offsite. Respirator face
pieces, viton inner gloves and re-usable overboots shall be washed, dried, and inspected for
missing parts and overall condition. They shall then be stored in clean dry areas.

The following two pages of requirements for sample containers, preservation techniques,
and holding times were taken from Test Methods for Evaluating Solid Waste -
Physical/Chemical Methods, EPA SW-846, 3rd Edition, 1986.

This is to be used as a guideline for field operations. Reference may also be made to the
specific analytical method. -
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REUIRED m. PRESERVATION TEONIQUES, AND HIDDG TDES (CNTINED)

1

Name Concainer Preservacion Meximm holdirg time
ulface P, G Cool, 4°C 28 days
Sulfide P, G Cool, 4°C, add zinc acetare 7 days
» plus scdium hydroxide to pd9
ulfite P, G . None required Analyze {omediscely
Surfaccantcs P, G Col, 4°C 48 hours
“Temperature P, G None recuired Analyze
urbidicy P, G Col, 4°C 48 hours
Orzanic Tests:
Purgeanle Halocarhons G, Teflomrlined Cxol, 4°C ] -days
seprim
rurgeable aromatic C, Tefloor~lined Cool, 4°C, "] days
hydrocartxoxas sepuun
" croletn ard acryloaitrile G, Teflorlined Cool, 4°C, 0.008% Na_S.0,, 14 davs
septum Adjusc pH to &5
Therols G, Teflor-lined cap Cool, 4°C, 0.008% NazSZO3 7 davs until excraczion,
: 4 days afrer excraczion
enzidinas G, Teflorlined cap Cool, 4°C, C.00S% Na25203 7 dave until extraczion
Phthalate esters G, Teflorlined cap Cool, 4°C 7 davs until extractiom
40 days afrer excraction
{trosamines . G, Teflon~lined cap Cool, 4°C, store in dark, &) days after excraczio
0.008X NazSzCJ:3
B 3g, acrylonitrile G, Tefloo-lined cap Cool, 4°C 40 days after excraction
{croarcmacics ard G, Teflomr-lined cap Cool, 4°C, 0.00SX N-a.25203 40 days after extractim
{soprorene store in dark
Folynuclear aromacic G, Teflonlined caxp Cool, 4°C, 0.008% N425203 40 days after extTaccion
hydrocaroons store in dark

.aloechers G, Teflon~lined cap Cool, 4°C, 0.008% N125203
Chlorinated hydrocarbons G, Tefloolined cap Cool, 4°C

0 G, Teflonlined czp Cool, 4°C, 0.008< Na_S.0
vzal organic halogens G, Teflor~lined cap Cool, 4°C, sz‘ to ﬁi"’&
Pesticides Tests:

~esticides G, Tefloa-lined cap Cool, 4°C, pH 59
{iological Tests:
Alpna, beca ard radium P, G l-l\\‘J3 o pK2

4 davs afrer extraction
40 days afrer excraction
40 days after excraction
7 days

40 days after extraction

6 mxchs

rolyethylene (P) or Glass (G)
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FEXTRD CRTADEDS, PPESERVATION TESNIQUES, AD HOLDDG TIM0S

1
Naroe Container Preservacion Fran rolding woe

Bacterial Tests:

(oliform, fecal ad total P, G Cool C, 0.0 Na s 6 hours
Fecal streptocoect P, G Cool, 4°C, 0.008% Na;i% 6 touss

Inorzanic Tests: <
Acidicy P, G Cool, 4°C 14 days

nt P, G Cool, 4°C 14 davs

Ammoaia P, G Cool, 4°C, Hzi) W pHQ 28 davs
Biochemical cxygen demand P, G Cool, 4°C L8 tours
Brouide P, G None required . 28 davys
Blocheical axygen denxd, P, G Cool, 4°C + 48 Tours
carbonaceous :
Cemical oxygen demand P, G Ool, 4°C, SO to pHQ 28 days
Cloride P, G None requir 28 days
Clorine, tozal residual P, G None required Analyze immediatelv -
Color P, G Cool, 4°C L8 houss -
Cranide, total =d amenable P, G Cool, 4°C, NatH o pDl2, 14 days
to chlorinazion 0.6g ascorbic acid
Fluoride P None required 28 days
HarzZness P, G HNO}:oan 0, o 6 monhs
Hydrogen ion (pid) P, G Noné required * Analyze immediately
Kjeidahl ard orgzanic P, G . Coal, L°c, F..‘S:)... to pH2 28 days
noogen

Metals:
Curamium VI 5 G Cxl, 4°C 26 houss
Merosy P, G W pHQ2 28 days
Merals, excepr cwomitm VI P, G o pd 6 oxxiths
ad mercy
Ncace P, G Oool, 4°C 48 hocs
Nicrateenicrize P, G Coal, 4°C, P.‘SOL to pHC 28 days
NMoice P, G Gol, 4°C 48 tours
Ol ad grease G Cool, 4°C, E,SO, to pHQ 28 days
rzxuce carom P, G Col, 4°C, . or EZSDA -} 28 days

23,93

Cozhoohosohate P, G Fllrer {ooediacely, coal, 4°C 48 touss
Qcyzen, Essolved Prooe G Fotzle = top None recuired Analyze immedizteiy
Wioxler do Pix m si..z zx store in dark 8 tows

' Preels G only Col, P.ZS:J o pHQ 28 davs
Prosororus (elermizal) G Cool, l-'C 48 houss
Pospaorus, tozal P, G Gol, 4°C, B0, w P 28 days
Resize, tozal P, G Cxl, 4°C 7 days
Fesidue, Pilzeranle B, G Coal, 4°C 7 days
Resicue, Noaéilteranle (TSS) P, G Coal, 4°C 7 days
Residue, Sectleable P, G Cal, 4°C 48 Touss
Resicue, volacile P, G Cxal, 4°C 7 cays
Stlica P Cxl, 4°C 28 days
Specific cordhxctmecs P, G Cool, 4°C 28 days
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70 SAMPLE CUSTODY

HMM strictly follows Chain-of-Custody procedures for the collection of all samples.
For each sample collected at the Savage Well Site RI/FS a chain-of-custody form will be filled
out by the technical staff member. Exhibit 4 is a sample of HMM’s Standard Chain-of-Custody

form.

7.0A LD SAMPL PERATION

. All sample bottles, vials and containers will be prepared and supplied by Clean
Harbors, Inc. Subtask 2D - Air Sampling Program requires the services of
Alliance Technologies Corporation. All sampling equipment and analytical
services will be provided by Alliance.

. Any sample preservation will be recorded in the REMARKS column of the
Chain-of-Custody form.

. All samples will be labeled using Clean Harbors, Inc. and Alliance Technologies
Corporation, Inc. (Subtask 2D) prepared labels.

. Exhibit 5 represents a Field Tracking Report Form which will be used to track all
samples collected prior to delivery to the laboratories.

The following information is pertinent and (at a minimum) will be recorded in the field
log book for each sample collected:

- Name of Sampler from HMM Associates
- Sample Description

- Location

- Date

- Time

- Station

- Media

- Sample Type

- Preservation

- Sample ID No.

- Remarks

2176-22/HAZ/310 7-1
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EXHIBIT 5
SAMPLE OF FIELD TRACKING REPORT FORM

¥/Q la. 7ags
PI=I] TRACXIIIG REIORT: -
(o2 -30]
SATI | TE(3) | SAMPLER

FIZll SAMPLI CTDE ' IRIS DESCEIDTICN
(Fscl

| |
I l
l i
! |
l \
l l
| !
| |
| %
l %
| I
l |
| |
| i
! |
l |
| l
l |
| I
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7.0B LABORATORY OPERATIONS

Clean Harbors, Inc. (CHI) and Alliance Technologies (Subtask 2D only) will be
performing the required analytical work for the Savage Well RI/FS Project. Both laboratories
have appointed Project Managers and each will have responsibility for the analytical work
submitted to the laboratory. HMM’s QA Manager has reviewed CHI’s and Alliance’s policies
and procedures for sample receipt and each has authorized sample bank custodians. The
custodians will retain records of sample receipt and verify the data entered onto the sample
chain-of-custody records.

. CHI and Alliance utilize internal sample receiving worksheets to log the receipt of
all samples. The logs are filled out by the sample bank custodian. An example of
the worksheet that they will use to log and track samples is presented in Exhibit 6-

. The sample bank custodians will have ultimate custody of all samples submitted
for analysis. They will receive, log in, store and distribute to the appropriate
sections of the lab all of the samples.

. Sample Rejection Policy: All Savage Well Site Samples submitted to Clean
Harbors and Alliance both of Bedford, MA will be checked for the following:

Proper storage prior to and during transportation
Proper preservation, if appropriate
Proper labeling

RN

Proper information recorded on Chain of Custody forms

Samples which fail any one of the above checks will immediately be brought to the
attention of the Laboratory Project Manager, of Clean Harbors or Alliance. They
will also immediately notify HMM’s Project Manager and QA Manager. The
severity of the problem will be reviewed by the Laboratory and HMM’s Project
and QA Managers, and a decision of sample rejection and re-collection will be

made.

Clean Harbors and Alliance’s Project and QA Managers will bring to the attention
of HMM’s Project and QA Managers problems that arise with any sample they feel
is not acceptable for analysis.

2176-22/HAZ/310 7-4



ac s mal Al Awdw AvA=wdad ¥ AW\ YYUSOAONLELLD
Lwonoa =

Kevision No. _}
Date: _12/17/87
—~ client Page _ 5 of _3

Dace Recd Condizion
- Submitict Container Prap
Cowments

Conzzsl No. Sample ID/Description

Remarks

Dace/lnicials:

Check if concir
rrrrr ML3

Pgs Lec ) on nexC page __

2176-22/HAZ/310 7-3




Section No. _ 8.0

Revision No. 3
Date: _10/20/88
Page 1 of 9

8.0 CALIBRATION PROCEDURES AND FREQUENCY

Calibration Procedures for each field measurement parameter are as follows:

Procedures:
Organic Vapor Analysis - HMM’s technical staff will be performing field screening with

the following instruments:

- Century 128 OVA/Gas Chromatograph (OVA)

- HNU: ISPI 101 Analyzer - Intrinsically Safe Photoionizer (HNU)

- OVM 580A Organic Vapor Analyzer - Thermo Election

These instruments will be calibrated as outlined in the procedures on the following
pages. Exhibit 7 represents the calibration procedure for the OVA, Exhibit 8 represents the
calibration procedure for the HNU, and Exhibit 8A represents the calibration procedure for the
OVM 580A, as taken from the manufacturers manuals.

Field measurements of pH and conductivity will be performed on the following
instruments:

- Orion SA 230 Digital pH Meter
- YSI 33 Salinity-Conductivity-Temperature Meter

These instruments will be calibrated following the procedures in Exhibits 8B and 8C,
respectively.

Fr ncy:
Initial daily calibration will be performed on each instrument, listed above, when used

for screening and pH/conductivity measurements. Additional calibration checks will be

performed if the instrument is demonstrating unstable or variable readings.

2176-22/HAZ/310 8-1
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EXHIBIT 7
CALIBRATION PROCEDURE FOR THE OVA 128

Calibration Procedure - Prior to daily use.

Calibration Gas - Methane in Air 97 ppm

1. Remove instrument components from the instrument shell.
2. Tum on Electronics and Zero Instrument on X10 scale. Gas select dial to 30.
3. Go to Survey Mode. Turn on Pump and Hydrogen. Ignite Flame.

4. Introduce Methane Standard (97 ppm).
5. Adjust R-32 Trimpot to Circuit Board to make meter read to Standard.

6. Tumn off Hydrogen flame and adjust meter needle to read 40 ppm (calibrate at X10) using
the calibration adjust knob.

7. Switch to X100 scale. The meter should indicate 0.4 on the 1-10 meter markings (0.4 x
100 = 40 ppm). If the reading is off, adjust with R33 Trimpot.

8. Return to X10 scale and adjust meter needle to 40 ppm with calibration adjust knob if
necessary.
9. At the X10 scale, adjust meter to read 0.4 on the 1-10 meter markings using the

calibration adjust. Switch X1 scale. The meter should read 4 ppm. If the reading is off,
adjust using the R-31 Trimpot.

2176-22/HAZ/310 8-2
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EXHIBIT 8
CALIBRATION PROCEDURE FOR THE HNU ISPI 101

Calibration Procedure - Prior to daily use

Calibration Gas - Isobutylene 68 ppm standard

Tum the FUNCTION switch to the battery check position. Check to ensure that the
indicator reads within or beyond the green battery arc on the scale plate. If the indicator
is below the green arc, or if the red LED comes on, the battery must be charged prior to
using.

To zero the instrument, turn the FUNCTION switch to the STANDBY position and
rotate the ZERO POTENTIOMETER until the meter reads zero. Wait 15-20 seconds to
ensure that the zero adjustment is stable. If not, then readjust.

Check to see that the SPAN POTENTIOMETER is set at the appropriate setting for the
probe being used. (5.0 for 9.5 5 eV probe, 9.8 for 10.2 eV, 5.0 for 11.7 V).

Set the FUNCTION switch to the desired ppm range. A violet-colored glow from the
UV lamp source should be observable at the sample inlet of the probe/sensor unit.
(Avoid looking directly at the glow since eye damage can result).

Listen for the fan operation to verify fan function.

Connect a sampling hose to the regulator outlet and the other end to the sampling probe
of the HNU.

Crack the regulator valve.
Take reading after 5-10 seconds.

Adjust the calibration screw to produce the concentration listed on the span gas cylinder

(68 ppm). The calibration screw is located on the circuit board, just under the zero adjust
knob.
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EXHIBIT 8A
CALIBRATION PROCEDURE FOR THE OVM 580A

Calibration Procedure - Prior to daily use.

Calibration Gas - Isobutylene 68 ppm standard.

Tum the instrument on and allow PID lamp to warm up for several minutes.

By pressing the MODE/STORE switch from the RUN mode and then pressing the
-/CRSR switch when asked if logging is desired, the OVM will display:

R/COMM -/PARAM
+/ACCESS S/CLOCK

Press the -/PARAM switch and then the +/INC switch until "RESET" TO CALIBRATE
is displayed.

The calibration mode may be entered by pressing the RESET switch. The OVM will
display:

ZERO GAS
RESET WHEN READY

Using clean silicon or polyethylene tubing, connect the cylinder of "Zero Air" to the inlet
probe of the instrument. Open the regulator valve to introduce the Zero Air gas into the
instrument. Once the zero gas has been introduced the RESET switch should be
depressed. The OVM 580A will then make internal adjustment to zero the instrument.
The OVM 580A will display:

MODEL 580A
ZEROING
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EXHIBIT 8A (CONT’D)

Once the OVM 580A has been zeroed the instrument will display:

SPAN PPM = 0000
(or SPAN PPM = concentration of span gas used for the previous instrument
calibration)

The concentration of the span gas may now be entered by pressing the RESET switch
and either the +/INC switch to increment the digit above the cursor or the -/CRSR switch
to move the cursor. Once the concentration of the span gas has been entered the +/INC
switch should be pressed. The OVM 580A will then display: |

SPAN GAS
RESET WHEN READY

Using clean silicon or polyethylene tubing connect the cylinder of calibration gas to the
inlet probe of the instrument. Open the regulator to introduce the calibration gas into the
instrument. Once the calibration gas has been introduced the RESET switch should be
pressed. The OVA 580A will make an internal calibration and the instrument will
display:

MODEL 580A
CALIBRATING

Once the OVM 580A has been calibrated the instrument will display:

"RESET" TO
CALIBRATE
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EXHIBIT 8A (CONT’D)
If during the zeroing or calibrating of the OVM 580A a steady reading was not seen the
instrument will display:

CAL ERROR
RESET WHEN READY

Pressing the RESET switch will return the OVM to the zero or calibration mode and the
calibration procedures should be repeated.

7. Once the calibration has been completed, pressing the +/INC switch twice will display: -

CONC METER
"RESET" TO CHG

8. Press the MODE switch to return the instrument to an operating mode where the OVM

5890A can be used to make measurements of total volatile organic vapors.
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EXHIBIT 8B
CALIBRATION PROCEDURE FOR THE ORION SA 230 pH METER

Calibration Procedure - Prior to daily use.

Calibration Materials - Buffer solutions with tolerances as referenced by NBS Standards
. pH 4.000 +0.002
. pH 7.000 +0.002
. pH 10.000 +0.005

Remove instrument components from the instrument shell.
Turmn on electronics, allow 15 minutes for warm-up.

Sample and buffer temperature must be equal. Set temp/slope control to buffer
temperature (°C).

Place electrode in pH 7 buffer and stir moderately.

Slide mode switch to pH. Allow reading to stabilize, then adjust calibration control so
that correct buffer value at that temperature is displayed.

Remove electrode from the buffer solution, rinse, and place electrode in second buffer
(either pH 4 or pH 10 depending upon expected results). Stir moderately. Allow reading
to stabilize.

Adjust temp/slope control until correct value of second buffer is displayed. Remove
electrode from solution, rinse and place electrode in sample. Stir moderately. Allow

reading to stabilize.

Record pH value displayed.
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EXHIBIT 8C
CALIBRATION PROCEDURE FOR THE YSI MODEL 33 S-C-T METER

Calibration Procedure - Prior to daily use.

Calibration Materials - 0.01 demal KCl solution

1. Remove instrument components from the instrument shell.
2. Tum on electronics, allow 15 minutes for warm-up.

3. Set-up the instrument.

a) Adjust meter zero (if necessary) by turning the bakelite screw on the meter face so

that the meter needle coincides with the zero on the conductivity scale.

b)  Calibrate the meter by turmning the MODE control to REDLINE and adjusting the
REDLINE control so the meter needle lines up with the redline on the meter face.
If this cannot be accomplished, replace the batteries.

c¢)  Plug the probe into the probe jack on the side of the instrument.

d) Put the probe in the standard KCl solution to be measured, read the conductivity
and relate the temperature to the expected conductivity umohs/cm values. If the

meter is out of calibration, return to manufacturer for factory re-calibration.

The YSI 33 Series are calibrated to absolute accuracy of +1.5% based on a standard solution. A
0.01 demal KCl standard solution method, as determined by the manufacturer, is used to
standardize the instrument. Recent ASTM Standards, Part 23-Designation D1125-64, concur
with this manufacturer’s method. The solution is prepared by diluting 0.745 grams of pure dry
KCl with distilled water until the solution is 1 kilogram. The table below shows the values of
conductivity this solution would have if the distilled water were nonconductive. However, since
even high purity distilled water is slightly conductive, the measured conductivity will be higher
by an amount equal to the water’s conductivity.
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EXHIBIT 8C (CONT’D)

Conductivity
Tem ture ° umohs/cm
15 1141.5
""" 16 1167.5
17 1193.6
18 1219.9
,,,,, 19 1246 .4
20 1273.0
21 1299.7
22 1326.6
23 1353.6
24 1380.8
25 1408.1
26 1436.5
27 1463.2
28 1490.9
29 1518.7
30 1546.7
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EPA approved analytical procedures for each measurement parameter are required for the

completion of the Savage Well RI/FS along with method are as follows:

Volatile Organic An 1

Method 8240 (EPA SW-846, 3rd Edition)

For the analysis of Volatile Organic Compounds (VOCs) in water and soil/sediment

samples.

Extractables Analysis (Base Neutrals/Acids - BNA)

Method 8270 (EPA SW-846, 3rd Edition)

For the analysis of Semi-Volatile Organic Compounds (SVOCs) in water and

soil/sediment samples.

Inorganic i

Metals and Cyanide Analyses Methods are as follows:

Metals Digestion: 3010 (water); 3050 (soil/sediment)

Metals Analysis: 6010 ICAP

Mercury Analysis: Cold vapor methods, 7470 (water);

Cyanide Analysis: Alkaline Extraction of soil, Method 335.2
U.S. EPA Region I Methodology - 1988

PCBs Analysi

Method 8080 (EPA SW-846, 3rd Edition)

For the analysis of PCBs in water and soil samples.
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Acetophenon Methyl rene An i

Acetophenone - Method 8270

Methyl Styrene - Modified Method 8270, by GC/MS with Standardization
and Calibration for Methyl Styrene

For the analysis of Acetophenone and Methyl Styrene in water samples.

H nductivity Field An

Methods taken from "A Compendium of Superfund Field Operations Methods"

EPA/540/P-87/001, December 1987. Utilizing the following instruments:

pH Measurement: Orion SA-230 temperature compensating pH meter

Conductivity Measurement: Y SI Model 33 salinity conductivity-
temperature (SCT) meter

Exhibits 9-1 and 9-2 represent CLP detection limits to be used with the above analytical

methods.
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Contract Required Quantitation Limits (CRQL)®

Quantitation Limitsg*®

Water Low Soil/Sedimenc?d
Volatiles CAS Number ug/L ug/Kg
1. Chloromethane 74-87-3 10 10
2. Bromomethane 74-83-9 10 10
3. Vinyl Chloride 75-01-4 10 10
4. Chlorocethane 75-00-3 10 10
5. Methylene Chloride 75-09-2 5 5
6. Acetone 67-64-1 10 10
7. Carbon Disulfide 75-15-0 5 5
8. 1,1-Dichloroethene J75=35-4 5 S
9. 1,1-Dichlorocethane 75=35-3 5 b)
10. 1,2-Dichlorocethene (total) 540-59-0 S S
11. Chloroform 67-66-3 5 5
12. 1,2-Dichloroechane 107-06-2 5 5
13. 2-Butanone 78-93-3 10 10
14, 1,1,1-Trichloroechane 71-55-6 5 5
15.. Carbon Tetrachloride 56=23-5 5 5
16. Vinyl Acetate 108-05-4 10 10
17. Bromodichloromethane 75=27-4 5 S
18. 1,1,2,2-Tetrachloroethane 79-34-5 5 S
19. 1,2-Dichloropropane 78-87-5 5 5
20. cis-1,3-Dichloropropene 10061-01-5 5 b]
21. Trichloroethene 79-01-6 S S
22. Didromochloromethans 124-48-1 S 5
23. 1,1,2-Trichloroethane 79-00-5 5 5
24, Benzene 71=43-2 5 5
25. trans-1,3-Dichloropropene 10061-02-6 3 . 5
26. Bromaform 715=-25-=2 S S
27. 2-Hexanone $591-78-6 10 10
28. 4-Methyl-2-pentanone 108-10-1 10 10
29. Tetrachloroethene 127-18-4 5 S
30. Toluene 108-88-3 S 5
2176-22/HAZ/310 9-3
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EXHIBIT 9-1 (Cont’d)

Quantitation Limits#*®

Water Low Soil/Sediment?®
Volatiles CAS Number ug/L ug/Kg
31. Chlorobenzene 108-90-7 S 5
32. Ethyl Benzene 100-41-4 5 5
33. Styrene 100-42-5 5 5
34, Xylenes (Total) 133-02-7 S 5

8Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for Volatile
TCL Compounds are 100 times the individual Low Soil/Sediment CRQL.

*Specific quantitation limits are highly matrix dependent. The quantization
limits listed herein are provided for guidance and may not always be achievable.

#*Quanctitation limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the contract, will be higher.
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Contract Required Quantitation Limits (CRQL)*

Quantitation Lim{cg®

Water Low Soil/Sediment®

Semivolatiles CAS Number ug/L ug/Kg
35. Phenol 108-95-2 10 330
36. bis(2-Chloroethyl) ether 111=44-4 10 330
37. 2-Chlorophenol - 95-57-8 10 330
38. 1,3-Dichlorobenzene 541=-73-1 10 330 - .
39. 1,4-Dichlorobenzene 106=46-7 10 330
40. Benzyl Alcohol 100-51-6 10 330
41, 1,2-Dichlorobenzene 95-50=1 10 330
42. 2-Methylphenol 95-48-7 10 330
43, bis(2-Chloroisopropyl)

ether 39638-32-9 10 330
44, 4-Methylphenol 106-44~-5 10 330
45, N-Nitroso-Dipropylamine 621-64-7 10 330
46, Hexachloroethane 67-72-1 10 330
47. Nitrobenzene 98-95-3 10 330
48, Isophorone 78-59-1 10 330
49. 2-Nitrophenol 88-75-5 10 330
50. 2,4-Dimethylphenol 105-67-9 10 330
51. Benzoic Acid 65-85-0 50 1600
S2. bis(2-Chloroethoxy)

methane 111-91-1 10 330
53 2,4-Dichlorophenol 120-83-2 10 330
S4. 1,2,4=-Trichlorobenzene 120-82-1 10 330
55. Naphthalene 91-20-3 10 330
$6. 4-Chloroaniline 106-47-8 10 330
57. Hexachlorobutadiene 87-68-3 10 330
58. 4=Chloro-3-methylphenol

(para=-chloro-meta-crasol) 59-=50-7 10 330
59. 2-Methylnaphthalens 91-57-6. 10 330
60. Hexachlorocyclopentadiene 17=47-4 10 330
6l. 2,4,6-Trichlorophenol 88-06-2 10 330
62. 2,4,5-Trichlorophenol 95-95-4 S0 1600
63. 2-Chloronaphthalene 91-58=-7 10 330
64, 2-Nitroaniline 88-74-4 50 1600
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Quantitation Limits%#

Water Low Soil/Sediment®

Semivolatiles CAS Number ug/L ug/Kg
65. Dimethyl Phthalate 131-11-3 10 330
66. Acenaphthylene 208-96-8 10 330
67. 2,6-Dinitrotoluene 606-20-2 10 330
68. 3-Nitroaniline 99-09-2 S0 1600
69. Acenaphthene 83-32-9 10 330
70. 2,4-Dinitrophenocl 51-28-3 50 1600
71, &4=Nitrophenol 100-02-7 50 1600
72. Dibenzofuran 132-64-9 10 330
73. 2,4-Dinfitrotoluene 121-14-2 10 330
74. Diethylphthalate 84-66-2 10 330
75. 4-Chlorophenyl Phenyl

ether 7005-72-3 210 330
76. Fluorene 86-73-7 10 330
77. 4-Nitroaniline 100-01-6 50 1600
78. 4,6-Dinitro~-2-methylphenocl 534-52-] 50 1600
79. N-nitrosodiphenylamine 86-30-6 10 330
80. 4-Bromophenyl Phenyl ether 101-55-3 10 . 330
81. Hexachlorobenzene 118-74-1 10 330
82. Pentachlorophenol 87-86-5 50 1600
83. Phenanthrene 85-01-8 10 330
84. Anthracene 120-12-7 10 330
85. Di-m-butylphthalate B&-74-2 10 330
86. Fluoranthene 206=44-0 10 330
87. Pyrens E 129-00-0 10 330
88. Butyl Benzyl Phthalate 85-68-7 10 330
89. 3,3'-Di{chlorobenzidine 91-94~-1 20 660
90. Benzo(a)anthraceane 56-55-3 10 330
91. Chrysene 218-01-9 10 330
92. bis(2-ethylhexyl)phthalate 117-81~7 - 10 . 330
93. Di-n-octyl Phthalate 117-84-0 10 330
94. Benzo(b)fluoranthens ] 205-99-2 10 330
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EXHIBIT 9-1 (Cont’d)

Quantitation Limics#*®

Water Low Soil/Sediment?®
Semivolatiles CAS Number ug]L ug/Kg
95. Benzo(k)fluoranthene 207-08-9 10 330
96. Benzo(a)pyrene 50-32-8 10 330
97. Indeno(l,2,3-cd)pyrene 193-39=-5 10 330
98. Dibenz(a,h)anthracene 53-70-3 10 330
99. Benzo(g,h,i)perylene 191-24-2 10 330

bMedium Soil/Sediment Contract Required Quantitation Limits (CRQL) for Semi~
Volatile TCL Compounds are 60 times the individual Low Soil/Sediment CRQL.

*Specific quantitation limits are highly matrix dependent., The quantitation
limits listed herein are provided for guidance and may not always be achievable.

s*Quantitation limits listed for soil/sediment ara based on wet veight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the coatract, will be higher.

itation Limits**:
Acetophenone - water - 10ug/c; low soil/sediment b_330 ug/kg

Methyl Styrene - to be determined by the CHI laboratory prior to sample analysis by a
modified method 8270, SW-846 3rd Edition 9/86.
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Target Compound List (TCL) and

Contract Recuired Quantitation Limits (CRQL)®
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Quantitation Limicane

Water Low Soil/Sediment®

Pesticides/PCBs CAS Number “ug/L ug/Kg

100. alpha=-BHC 319-84-6 0.05 8.0
101. beta-BHC 319-85-~7 0.05 8.0

- 102. delta-BHC 319-86-8 0.0 8.0
. 103, gamma-BHC (Lindane) 58-89-9 0.0S 8.0
- 104, Heptachlor 76=44-8 0.05 8.0
105. Aldrin 309-00~-2 0.05 8.0
106. Heptachlor Epoxide 1024-57-3 0.05 8.0
107. Endosulfan I 959-98-8 0.05 8.0
108. Dieldrin 60-57-1 0.10 16.0
109. 4,4'-DDE 72-55-9 0.10 16.0
110. Eadrin 72-20-8 0.10 16.0
111. Endosulfan II 33213-65~9 0.10 16.0
112, 4,4'-DDD 72-54-8 0.10 16.0
113, Endosulfan Sulfate 1031-07-8 0.10 16.0
114, 4,4'-DDT 50-29~3 0.10 16.0
115. Endrin Ketone 53494-70~5 0.10 16.0
116, Mechoxychlor 72-43-~5 0.5 80.0
117. alpha=chlordane 5103-71-9 0.5 80.0
118. gamma-chlordane 5103-74~2 0.5 80.0
119, Toxaphene 8001-35~2 1.0 160.0
120. Aroclor~1016 12674-11-2 0.5 80.0
121, Aroclor~1221 11104-28-2 0.3 80.0
122. Aroclor~1232 11141-16~-5 0.5 80.0
123. Aroclor~1242 53469-21-9 0.5 80.0
124, Aroclor~1248 12672-29-6 0.3 80.0
125. Aroclor~1254 11097-69-1 1.0 160.0
126. Aroclor-1260 11096-82-5 1.0 160.0

CHedium Soll/Sediment Contract Required Quantitation Linits (CRQL) for Pesticide/PC3
TCL compounds are 15 times the individual Low Soil/Sediment CRQL.

*Specific quantitation limits are highly matrix dependent. The qoantitation
limits lisced herein are provided for guidancs and may not always be
achievabdle.

e*Quantitation limits 1{sted for sofl/sediment are based on wet weight. The quan-
titation Limits calculated by the laboratory  ~r soil/sediment, calculated on dry

vweight basis as raquired by the contract, will be highsr.

NOTE:Exhibit 9-1 was reproduced from the USEPA Contract Laboratory Program, Statement of

Work for Organic Analysis; Multi-Media, Multi-Concentration, 10/86.
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EXHIBIT 9-2
INORGANIC TARGET ANALYTE LIST

Contract Required
Detection Levell,z

Element (ug/L)
Alunminum 200
Antimony 60
Arsenic 10
- Bariun 200
Beryllium S
Cadaiun 5
Calciunm $000
N Chromium 10
Cobalt 50
Copper 25
Iron 100
Lead S
Magnesium $000
Manganese 1S
Mercury 0.2
Nickel 40
Potassium S000
Seleniun 5
Silver 10
Sodium : 5000
Thalliua 10
Tin &0
Vanadium 0
"""" Z2inc 20

NOTE:Exhibit 9-2 was reproduced from USEPA Contract Laboratory Program, Statement of
Work for Inorganic Analysis; Multi-Media, Multi-Concentration, 7/87. .
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10.0 DATARED N, VALIDATION REPORTIN

Final reduction, validation, and reporting of all data collected by HMM will be
performed by HMM’s QA Manager and Project Manager.

For each individual task that involves the collection of data, the work plan and the
Sampling and Analysis Plan will address the exact approach to collecting the required data.
Data reduction will be performed by each individual task manager. The process of data review
and validation will be performed by HMM’s QA Manager and HMM’s Project Manager.

Data that is collected by HMM and analytical data that is reported to HMM by CHI and
Alliance Technologies Corp. will be reviewed, validated, and reported by HMM’s QA Manager
and HMM'’s Project Manager.

Analytical data validation procedure is as follows:

1) A review of all analytical data generated in a report form, including the review of
backup data for each sample (i.e. comparison of mass spectra with generated
results). The review of calculations used to determine reported levels of
contaminants. The equations and formulas used to calculate results are found in
the specific analytical procedures, each parameter required will be performed
utilizing an EPA approved method.

2) A review of all generated QC data, including duplicate sample analyses, blanks,
spikes, matrix spikes, and surrogate recoveries.

3) A comparison of field screening data and analytical lab data, if both are available.
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11.0 ERNAL QUALITY CONTROL CHECK.

HMM routinely performs internal Quality Control Checks. Field blanks (consisting of
Equipment & Trip Blanks) will be analyzed for field sampling activities internal QC checks of
decontamination procedures are performed by the collection of equipment blanks on all
sampling instrumentation. Equipment blanks will be collected on a daily basis prior to the
collection of samples. Trip blanks are provided by the lab with the empty sample containers to
check sample collection and storage (to monitor cross contamination of the samples in the
storage ice chest). HMM requires that the laboratory analyze samples in duplicate and split
sample matrices on at least 20% of all samples submitted for analysis. Split sample collection
will be performed by HMM and the Split Sample Analysis will be performed by Mr. Richard
Pease of the New Hampshire Department of Environmental Services during the sampling and
analysis program. Mr. Pease will be informed of the specific analytical method of analysis. The
analytical laboratory will be the only variable in the process.

HMM also routinely performs quality control checks on the analytical laboratory. Blind
samples are submitted for analysis and labelled as a collected sample. The data serves as a
proficiency check for accuracy of the analytical procedures.

HMM records and plots QC data points on control charts. The QC data record is:

Data Poi cy of i
Replicates 20%
Spiked sample matrices 20%
Field Blanks (trip and equipment) Daily
Surrogate sample recoveries on all samples analyzed
Calibration standards as each method requires*

Method Blanks (Reagent Blanks) Daily

*SW-846, 3rd Edition 9/86., Please refer to the table on page 5-3 and Section 9.0 for detailed
Outlines of Analytical Methods to be used.
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12.0 PERFORMANCE AND SYSTEM AUDITS

HMM'’s QA Manager will carry out Performance and System Audits to ensure that data
of known and defensible quality is being produced throughout the Savage RI/FS. HMMs policy
on systems audits is to periodically review field and laboratory procedures. The QA Manager
will perform regular site visits at various stages of the field activities program. The QA
Manager will review field logbooks to assure that all recorded data is complete, legible and
signed by the technical staff member who recorded the data. Completed field data sheets are
reviewed by the QA Manager for accuracy and completeness. (Copies of HMM'’s field data
sheets are in Exhibit 10.)

Laboratory audits will be performed by the QA Manager. On-site visits to the Analytical
Laboraotry will consist of a review of Sample Receipt Logs, Sample Storage Logs and Sample
Custody procedures. Also a review of Certification Status with State Certification Programs.
Quality control records and analytical procedures used and the data generated on the submitted
samples will be reviewed.

HMM follows the EPAs guidelines on the Evaluation of Laboratories from the "Manual
for the Certification of Laboratories Analyzing Public Drinking Water (EPA 570/9-82-002,
October 1982) and the "Procedure for the Evaluation of Environmental Monitoring
Laborator:es” (EPA 600/4-78-017 March 1978 EMSL-CI). During the field activities of the
Savage Well Site RI/FS there will be monthly performance audits. Therefore if a task or subtask
should run for one month, or less, there will be one performance audit conducted unless a
specific situation arises requiring more frequent auditing.

See Exhibit 11 for the Schedule of Performance Audits for the Savage Well RI/FS.

HMM will perform quantitative evaluation of the Measurement Systems in the Savage
Well RI/FS. In addition to these evaluations, HMM submits for analysis blind spiked samples
for internal Quality Control. The spiked samples are normally prepared utilizing analytical
standard solutions, preferably EMSL Standards. (EMSL; Environmental Monitoring and
Support Laboratory, Cincinnati, OH or Environmental Monitoring Systems Laboratory, Las
Vegas, NV).
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HMM Associates

EXHIBIT 10

Environmental Consultants, Engineers and Planners
336 BAKER AVENUE CONCORD, MASSACHUSETTS 01742

VARIABLE HEAD

PERMEABILITY TEST

PIEZOMETER NO.

PROJECT:

TEST DATA

CLIENT:

JOB NO:

-DATE OF TEST:

ELAPSED TIME|HEAD RATIO

SCREENED INTERVAL:

METHOD:

HH

++

[«)

HEAD RATIO
H

4411

o

|

41

0.1

}

ELAPSED TIME

CALCULATIONS:

Section No. __12.0

Revision No.
Date: _12/17/87

Page __ 2 of
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EXHIBIT 10 (CONT'D)

HMM Associstee WATER PRESSURE TEST |"O\f%.  [rsstvo
PROJECT: JOB NO,
CLIENT: SHEET NO.
CONTRACTOR: LOCATION:
PACKER WATER v;ner; sumseR ELEVATION:
A
SYSTEM METER UG CHAMBE DATE START.
TYPE DATE FINISH:
MFG. DRILLER:
- INSPECTOR:
MODEL NO. GEOLOGIST:
M.G.P. = (0.566 to 1.0} x & ROCK TYPE: HOLE SIZE
COMPUTED MAX GAUGE PRESS: (MGP) RECOVERY (%)
COMPUTED INTERNAL FRICTION: RQD (%)
DEPTHS: (All Distances Messured From Ground Surfacs In Feet)
TO TOP OF ROCK TO TOP LOWER PACKER
TO BOTTOM OF BORING TO BOTTOM UPPER PACKER &)
TO WATER TABLE LENGTH OF TEST SECTION
HEIGHT OF WATER PRESSURE GAUGE ABOVE GROUND SURFACE
: ELAPSED PACKER GAUGE METER VOLUME OF -
TIME TIME PRESSURE PRAESSURE READING FLOW REMARKS
(MIN} (PS1) (PS1) (GALS) {GALS/MIN)

SectionNo. _120
RevisionNo. _1
Date: _12/17/87
Page __ 3 of 16
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Section No. _120
RevisionNo. _|

Date: _12/17/87

EXHIBIT 10 (CONT’D)

Page __ 4 of _ |6
HMM ASSOCIATES §
' WATER PRESSURE TEST Page of
Project Boring No. Test No.
ELAPSED PACKER GAUGE METER VOLUME OF
TIME TIME PRESSURE PRESSURE READING FLOW REMARKS
(MIN) {(PshH (PSH (GALS) (GALS/MIN)
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EXHIBIT 10 (CONT’D)

Size and distribution of pieces in inches

» ’

HMM ASSOCIATES FIELD SUMMARY OF ROCK CHARACTERISTICS
PROJECT , GEOLOGIST DATE FILE NO.
BORING NO._____ RUN NO. DEPTH from_ to RECOVERY #. %
RQD ft. % (for entire run) AVERAGE DRILLING RATE {min./#1)
per foot basis beginning with to tt. (optional)
| % 2 % 3 % 4 % 5 %
6 % 7 % 8 Y% 9 % 10 %
NQ. OF PIECES NO. OF CHIPS NO. OF SQIL/CLAY LAYERS

SCHMIDT HARONESS

DISCONTINUITIES {Indicate No{s) of eoch typs)

ROCK TYPE ROD = Summation of > NX core lengths > 4"
MINERALS Length of core run
FORMATION I. Compute RQD only on rock core which has peen
moderately weathered or less

REMARKS 2. RQD odjustments required Yes No
SAMPLES REMOVED FOR TESTING: None (Depth, lengths)
CORE PHOTOGRAPHED WATER LOSS
FIELD HARDNESS (Check one)

Very hard Hard Mod. Hard Medium Soft Very Soft
WEATHERING (Check one)

Fresh ____________ Very Slignt Stight Moderate

Moderately Savers Severe Very Severe Complete .
ROCK CORE FRACTURES (CONTINUITY) (Check appiicabie and indicate depth)

Very Severe Severs Moderate Slight Very Slight
TEXTURE (Check one) COLOR

Amorphous (micro) Fine gr. {macro) Med. gr. (<%") Coarse gr. (-!.-"-L;)_v Coarse gr. (> l—")_.

Crack Joint Shear Foult Shear or Fault Zones
Attitude: Hor. (O~%)____Shallow (5°-35°)_Mod. (35%-55" Steep (35°-85%)____Vert. (85°-90°)
Primary Secondary Other (Indicote attitude by corresponding number)

Tightness: Tight Open

Surfaces: Altersd Unaitered

Spacing: V. Close Close Mod. Close Wide V. Wide

Degree of Ploneness: Plane Curved Irrequiar

Degree of Smoothness: Slick Smooth Rough

Fill between Discontinuities: No Yes Type of Fill
BEDOING / FOLLATION (Check one)

Strike Dip

Thickness: V. Thin Thin Medium Thick V. Thick
AREA QUTCROPS (if applicable) Location Section N

. eCtion INO. 12.Q
\sllo: ::.”“" Type Brecciation Revision No.
Date: _12/17/87

Gouge Color Type Page _ 5 of 16

FIELD HARDNESS WEATHERING BEDDING /JOINT SPACING ROCK CORE FRACTURING
V. Hard - Knifs can't serateh Frosh -Crystais bright V. Thin / V. Closs <2 V. Severe - Core <"
Herd - Scratches ditficult :u::vm :j::: w:::‘:.:.‘u T™in / Close 2"- 12" | Severs - Core - 2"

Moderste - Core
Slight - Core 4"- 0"

Vv Sught - Core >0

Mod. Hard - Scratches readily Moderate  -Core slightly discolored " "

Meglum - Grooves difficuit Mod. Severs - Core completely & | Medium / Mod. Close 12 - 36

Sott - Grooves readily :':':." ::::':.m” Thies / Wide 38" - 120"

V. Soft  «Carves Compiste -Redueed te eeil V. Thiea/ V. Wide >120"
2176-22/HAZ/310
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EXHIBIT 10 (CONT'D) Section No. __12.0
HMM ASSOCIATES VISUAL -MANUAL IDENTIFICATION OF ROCK lPsevision No. |
ate: _12/17/87
=%P
FIELD HARDN ES;. A measure of resistancs to scratching or. abrasion, age 6 of 16

Very hard - Cannot be scratched with knife or sharp pick. Breaking of hand specimens requires several hard blows of geologist's pick.
Hard - Can be scratched with Iml'fc or pick only with difficulty. Hard blow of hammer required to detach hand specimen,

Moderately hard - Can be scratched with knife or pick. Gouges or grooves to 1/4 in, deep can be excavated by hard biow of point of a
geclogist's pick. Hand specimens can be detached by moderate blow.

Medium - Can be grooved or gouged 1/16 In, deep by firm pressure on knife or pick point. Can be excavated in small chips to pieces
about 1 in. maximum size by hard blows of the point of a geologist's pick.

Soft - Can be gouged or grooved readity with knife or pick point. Can be excavatad in chips to pieces several inches in size by moderats
blows of a pick point, Small thin pleces can be broken by finger pressure.

Very soft - Can be carved with knife. Can be excavated readily with point of pick. Pleces 1 in, or more in thickness can be broken with
finger pressure. Can be scratched readily by fingemail,

e O O O R R EEEEEEEEE—————————
EES RS e e — e ——— ]

WEATHERING: The action of the elements in aitering the color, texture and composition of the rock,

Fresh - Rock fresh, crystals bright, ‘few joints may show slight staining, Rock rings under hammer if crystaliine.

Very slight - Rock generally fresh, joints stained, some joints may show thin clay coatings, crystals in broken face show bright. Rock
rings under hammaer if crystalline.

Stight = Rock generaily fresh, Joints stained, and discoloration extends into rock up to 1in. Joints may contain clay. In granitoid
rocks some occasional feidspar crystals are dull and discolored, Crystalline rocks ring under hammer,

Moderate - Significant portions of rock show discoloration and weathering sffects. In granitoid rocks, most feldspars are dull and discolored;
some show clayey. Rock has dull sound under hammer and shows significant joss of strength as compared with fresh rock.

Moderately severe - All rock axcept quartz discolored or stained. In granitoid rocks, all feldspars dufl and discolored and majority show

kaolinization. Rock shows savere loss of strength and can be excavatad with geologist's pick. Rock goes "chink®
when struck, .

Severe - All rock except quartz discolored or stained, Rock "fabric" clear and evident, but reduced in strength to strong soil. In granitoid
rocks, all feldspars kaollnized to some extent. Some fragments of strong rock usually left, -

Very severe - All rack except quartz discolored or stained. Rock "fabric" discernibie, but mass effectively reduced to Psoll" with orﬂy
fragments of strong rock remaining.,

Complete - Rock reducad to "soil", Rock "fabric" not discamible or discernible only in smail scattered locations. Quartz may be present
as dikes or stringers.

ROCK CONTINUITY: Any break in a rock whether or not it has undergone rel:tIvc dispiacement,

Extremely Fractured = Drill core stem less than 11n, Slightly Fractured ~ Drill core stem 4 in. to 8 In,
Moderately Fractured = Dril! core stem 1in, to 4 In, Sound - Drill core stem greater than 8 in.

TEXTURE: Terminology used to ident!fy size, shaps and arrangement of constituent eiements.

Amorphous = Too small to be seen with naked eye, M edium Grained - Barely seen with naked eye to 1/8 in,
Fine Grained - Barely seen with naked eye. Coarse Grained - 1/8 In, o 1/4 in,
Very Coarse Grained > 1/4 In,

=N
DISCONTINUITIES: Surfaces representing breaks or fractures separating the rock mass into discrete units.

Crack - A partial or incomplete fracture . i
Joint = A simple fracture along which no shear displacement has occurred. May form joint sets.

Shear - A fracture along which differential movement has taken place parailel to the surface sufficient to produce slickensides, striations
or polishing, May be accompanied by a zone of fractured rock up to a few inches wide.

Fault - A major fracture along which there has been appreciable displacement and accompanied by gouge and/or a severely fractured adjacent zone.
Shear or Fault Zone - A band or zone of paraliel, closely spaced shears or fauits.

FRACTURES, BEDDING AND FOLIATION, SPACING AND ATTITUDE

Fractures Bedding and Follation Spacm;u) Attitude Angle _
Very close Very thin Less than 2 in, Horizontal 0: - 52

Close Thin 2in, = 1ft, Shallow or low amgle 5° - 35°

Moderately close Medium 1R, -3ft, Moderataly dipping 35 . L1 °

Wide Thick - 3ft. -10F, Steep or high angle 55° - 85°

Very wide Very thick More than 10 ft. Vertical 85" =90

ROCK QUALITY DESIGNATION (RQD}

RQD in % = Length of Care In Pieces 4 in. and Lomger x 100
Cengdh of Run

Additional characteristics to further identify and evaluate the rock include: Type, Color, Cavities and Voids, Secondary Mineralization, Fossils,
Swelling and Slaking Properties, etc. Visual-manual rock descriptions consist of the following fartors in the order presented. Example: Hard,
slightly weathered, moderately fractured, gray, coarse grained CAMBRIDGE ARGILLITE, moderately close, tight, shallow dipping, smooth joints;
minor shear parallel to bedding at 40 ft.; very thin, horizontal bedding; with siitstone partings and calcite llings,

NOTE: 1. Spacing - Refers to perpendicuiar distance between discontinuities

2176-22/HAZ/310 12-6




HMM Associates TEST PIT REPORT TEST PIT NO.
EXHIBIT 10 (CONT 'D)
PROJECT: JOB NO.
LOCATION:
CLIENT:
ELEVATION:
CONTRACTOR: EXPLORATION DATE:
INSPECTOR:
EQUIPMENT USED:
Scale Sampie
; S Sampl
£ | Change |Numoer| D%t DESCRIPTION OF MATERIALS REMARKS
et Range
- 2 |
L 4
L 6 —
— 8 —
i
|
L 2
SectionNo. _12.0
RevisionNo. _1
Date: _12/17/87
Page __7 of _ 16
GAOUNDWATER SUMMARY
OATE TIME® OEPTH/ET, .
x xX - Cu.Ft. } DEPTH
L) (W) {D} JAR SAMPLES
BOULDERS BAGSAMPLES
8" to 18" DIAM: No. - Val. Cu. Ft || GROUNOWATER
NOT ENCOUNTERED r . tonre. "] Over 18" DI1AM: No. - vaou. cu. rell TEST MIT NO.

2176-22/HAZ/310
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EXHIBILT 10 (CONT'D)

HMM ASSOCIATES BOREHOLE PERMEABILITY TEST REPORT
SITE/LOCATION BORING /PIEZ. NO.
CONTRACTOR JOB NO. TEST NO.
weLLPOINT (O sTANOPIPE [ DATE TEST OEPTH (A)
WATERTABLE DEPTH (D) BORING DEPTH CASING /STANDPIPE DIAM.(2r) _
BORING DIAM. (2R) WELLPOINT/ UNCASED BORING LENGTH(L)
TYPE OF TEST: FALLING HEAG[ RISING HEAD[] CONSTANT FLOw[J  FLOW METER NO.
RIG € CREW TIME GROUND ELEVATION REFERENCE ELEVATION
TAPE /RULE NO. INSPECTOR CHEK'D BY
SOIL DESCRIPTION _..[z,].._
AEMARKS: Mz D=2 ("ALNC) I I
H=2Z-0(MYNS) mTzT/ . l
' M=z t(t)
HgzH for t20 Z o
HysH for 120
A ———
1O =l Y
8 - =
.6
4
a7
.2
-
=
>~
= A \
.08
.06 ,
.04
.02
.0t
ELAPSED TIME (1)
[] .
™E ELAPSED_TMVE METER READING WATER DEPTH (2) ACTIVE HEAD (H) Ri/Ho
Section No. 12.—_9
Revision No. _]
Date:

' P
2176-22/HAZ/310 2.8 age _ 8  of It

e g 3 e e e e



Himg

127.06

2176-22/HAZ7310

H,
3
X,
¥
m_
N
&
o]
24
k
=
0
<
2
@
14
[
¥
b
[
(@]
H
3
¥
[l
) G L D L2
v LYLITT 9ed
(d.LNOD) 01 LIgTHXH —T -oN UOISIA9Y

TOZT "ON uondds



EXHIBIT 10 (CONT'D)

WOLLAVLL LY, Admadd

Revision No. _]

Date: _12/17/87
MM ASSOCIATES PROJECT: BORING NUMSER Page _ 10 of |
336 BAKER AVE. SHEET oF
CONCORD, MA DATE FILE
BORING COMPANY BORING LOCATION
FOREMAN GROUND ELEVATION
HMM GEOLOGIST DATE STARTED DATE ENOED
CASING SAMPLER GROUNDWATER READINGS
SIZE TYPE OTHER: DATE DEPTH CASING STABILIZATION TIME
| HAMMER HAMMER
FALL FALL
SAMPLE STRATA. CHANGE | FIELD TESTING | EQUIPMENT OR
SAMPLE DESCRIPTION AND GENERAL HNU OR OVA WELL INSTALLED
No. | rec.| oerTH | sLows DESCRIPTION
sl
104
150
200
SAMPLE TOEWTIEIGATION PENETRATION RESISTANCE
§ ---=- SPLIT SPOON 140 LB WT FALLING 30% ON 2" 0.D. SAMPLER TRACE 0 T0 10X
T -=--- THIN WALL TUBE " LITTLE 10 TO 20%
U ---=- UNDISTURSED PISTOM 0-4  VERY LOOSE 0-2  VERY SOFT SOME 20 TO 35%
O -~--- OPEN END ROD 5-9 LOOSE 3-4  SOFT MD 35 TO SO
W ~--- WASH SAMPLE 10-29 MED. DENSE 5-8  W/STIFP
A -~=-= AUGER SAMPLE 30-49 DENSE 9-18  STIFF
50  VERY DENSE 16-30 V-STIFF
31 NARD

2176-22/HAZ/310
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- EXHIBLL 10U (CUNL'D)
HMM Associates r GROUNDWATER OBSERVATION WELL REPORT

PROJECT:
LOCATION:
CLIENT: _
CONTRACTOR:,
DRILLER:, INSPECTOR:
INSTALLATION DATE:. SHEET—_ OF ___

JOB NO.
WELL NO.

BORING NO.__
LOCATION:

REMARKS:

GATE BOX/
PROTECTIVE
COVER ~

Zwazy GROUND
ELEVATION

[ THICKNESS OF
SURFACE SEAL

STRATA - : \
XX/

<
l

\,  TYPE OF SURFACE SEAL

l&—————— BACKFILL AROUND
'RISER PPE;
INSIDE DIAMETER
OF RISER PIPE

A——

g(——z BENTONITE SEAL(S)
Z o
"+ l€—~————— BACKFILL AROUND
X WELLPOINT: '

DEPTH TO TOP OF
WELLPOINT.BELOW SURFACE
: DIAMETER OF
BOREHOLE

TYPE OF WELLPOINT
SCREEN SIZE

INSIDE DIAMETER OF
WELLBOINT - -

fg

RN HORAN W

.
e

N ARy I et o o o v
} B4 PR TLLS TR N g VP 3

P

'ﬁ—-——ak-

- DEPTH TO BOTTOM OF
WELLPOINT BELOW SURFACE

SectionNo._120
RevisionNo. _ 1

Date: _12/17/87

Page _ 11 of 16
TOTAL DEPTH OF
BORING

e e i i e bt phad iy
'-.."‘..‘..'.‘.-'o.'.'. ..-.‘.'..c:
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BXHIBIT 10 (CONT’'D)

HMM Associates

e g g~

GROUND WATER MONITORING REPORT l

OW/PZ NUMBER: ELEVATION SUBTRAHEND 9:2:‘\:‘%.
ELAPSED|DEPTH OF WATER ELEVATION READ
- SectionNo._120
RevisionNo. _1
Date: _12/17/87
Page 12 of 16
2176-22/HAZ/310 12-12
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Section No. _12.0
RevisionNo. 2
Date: _08/25/88

Page 14 of 16

EXHIBIT 11
SCHEDULE OF PERFORMANCE AUDITS

Subtask Details of Perfo ce Audit Date
2A Study Area Survey - To review data used to create the draft site base map. 1/22/88
- Review of Final Site Base Map. 11/22/88
- Review of report on historical photo analysis. 1/22/88
2B Project Operations - N/A
Plan
2C Geophysical - Review data collected during surveys. 8/31/88
Investigations - Upon completion of all surveys the prepared maps 8/31/88
will be reviewed. '
2D Air Sampling - Review of data obtained from initial site walk over. ~ 8/28/88

a) Review of HNU & OVA calibration procedures

b) Review of field log book(s)

¢) Review of field data sheets

- If Phase II is required: *

a) A review of the OVA/GC mode calibration for
specific VOC analysis

b) Review of data if it is suggested that airbomne
contamination has or potentially may migrate
off-site.

c) Review of analytical data for the samples
collected, and review of all QC data from
Alliance Technologies Corporation.

2E Surface Water and
Sediment Sampling

Review of Sampling protocols 9/1/88
Review of field logbooks
- Review of field data sheets
- Review of Chain of Custody forms
1) sample shipment

- Review of Analytical Protocols on-site 9/14/88
1) sample receiving logs and storage
2) analytical data review

a - samples

b-QC

* A review schedule will be set up if phase 0 is implemented, with prior approval from the
USEPA.

2176-22/HAZ/310 12-14



SectionNo. _120

Revision No. _2
Date: _(08/25/88

Page _ 15 of 16
EXHIBIT 11 (CONT’D)

Subtask Details of Performance Audit Date

2F Monitoring Well - Review of well construction protocols (ASTM) 10/1/88
Installation Program - inspection of well materials - not on ground and

- Review of field log books 10/1/88

- Review of field screening results - split spoon
and return water

- Review of aquifer test results

- Review of field data sheets (boring logs)

- Inspection of installed wells (caps and locks)

- Security enforcement of all borings, review of
protocols in the case of unattended borings.

2G Ground Water - Review of sampling protocols 10/1/88
Sampling - Review of decon procedures and =
- Review of equipment 10/1/88

- Review of sample chain-of-custody

- Review of sample storage

- Review of sample transport

- Review of the Analytical Lab
1 - sample receiving logs and storage
2 - analytical data review

a - samples
b-QC
2H Soils and Subsurface - Review of soil gas protocols 10/1/88
Investigation - Review of soil gas results 10/1/88
- 2l Treatability Study - Review of protocols of treatability studies 3/1/89

- Review of Phase I groundwater evaluations
- Review of Phase II groundwater evaluations
- Review of soil treatability evaluation

- 2176-22/HAZ/310 ' 12-15



Section No. _12.0
Revision No. _2

Date: _(08/25/88
Page 16 of 16

Acceptable data quality limits will be derived from the Data Quality Objectives (DQOs)
contained in the Sampling and Analysis plan. When the DQOs are not met the QA Manager will

take action in the form of a Corrective Action Report (Section 15.0).

2176-22/HAZ/310
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Section No. _13.0
RevisionNo. 2
Date: _08/25/88

Page 1 of 15

13.0 PREVENTATIVE MAINTENANCE

The three major field instruments that require preventative maintenance are the Foxboro
Century 128 OVA (OVA), the HNU Intrinsically Safe Photoionization Analyzer (HNU) and the
580A OVM (OVM).

Exhibit 12 represents the required maintenance procedure for the OVA. The staff are
trained to perform all of the required routine maintenance. Following the maintenance
procedure, the manufacturer lists a table of Recommended Spare Parts for the OVA.

Exhibit 13 represents the required maintenance procedure for the HNU. The staff has
been instructed on the routine maintenance procedures. There are only two parts of the HNU
that should be maintained by the staff. The lamp and ion chamber both may be cleaned or
replaced. Any further required maintenance must be performed by a service person of HNU
Systems, Inc. The major recommended HNU spare part to have is the lamp.

Exhibit 13A represents the required maintenance for the OVM. Any other field
instrumentation/equipment requires daily Field Maintenance prior to use. This includes
checking power switches, connections, fluid levels, fittings, cleanliness, and overall performance
of the field instrumentation/equipment.

2176-22/HAZ/310 13-1



Section No. _13.0

Revision No. 2
Date: _08/25/88
Page 2 of _15

EXHIBIT 12

MAINTENANCE PROCEDURE FOR OVA 128

MAINTENANCE

This section describes the routine
maintenance schedule and provides pro-
cedures for trouble-shooting an
instrument malfunction.

CAUTION: Maintenance personnel should
be thoroughly familiar with instrument
operation before performing mainte-
nance. It is essential that all por-
tions of this manual relating to
safety of operation, secvicing and
maintenance, be thoroughly understood.
There should be no potential igniters
or flame in the area when filling,
emptying or purging the hydrogen sys=-
tem and the instrument should be
tucned off,

Extreme care should be exercised to
ensucre that required parts replacenment
is accomplished with the parts speci-
fied by Foxboro., NO MODIFICATIONS ARE
PERMITTED., DISASSEMBLE INSTRUMENT
ONLY IN A NON~HAZARDOUS ATMOSHPHERE.

Routine Maintenance (Refer to Figure 5)

[ —— e

l SINTERED My SUPPLY i
LV .
FLAME =1 M, SUPPLY Low HIGH
PRESSURE PRESSURE
l ARRESTORS PAESSURE INDICATOR PRESSURE PRESSURE %
{
=
H, TANK
CAPILLARY &
PRESSURE
: EXMAUST RESTRICTCA INOICATOR
’ FUEL
DETECTOR
oA H, TAN
{ CRAMBER oL HaTANK
| , |
| p) SAMPLE
| PumMP HYOROGEN
| FUEL TANK
-1
! SAMPLE | |
| FLOW RATE
| INOICATCR
REFILL
e e |
i
| une FILTER AND ALOW |
| RESTRICTOR 1
FTT
! NG SIOE PACK ASSY. R ——a _
| S S, e e e e e e e e - S °
L2 X X X X & X X X 1 —-——--——.—_
T T
P
SAMPLE HOSE
. omBicALcoros | PaATICLE
L REACOUT ASSY. FILTER
PICK-UP FIXTUR
.
7ICURE $

2176-22/HAZ/310
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EXHIBIT 12 (CONT’D)

Primary Filter

Thigs f£ilter is located behind the sam-
ple inlet connector (Fitting Assembly)
on the Side Pack Assembly and 1s re-
moved for cleaning by using a 7/16
inch thin wall socket to unscrew the
Fitting Assembly. The filter cup, "O"
ring and loading spring will then come
out., The porous stainless filter cup
can be cleaned by blowing out or wash-
ing in solvent. If a solvent 1s used,
care should be taken to ensure that
all solvent 1s removed by blowing out
or heating the filter. Reassemble in
reverse order ensuring that the "0O"
ring seal on the Fitting Assembly is
Lntacet.

Secondary Pilter

A particle filter is located in each
pick-up fixture. One of these filters
must be in the sample line whenever
the instrument is in use. The QVA 128
uses a porous metal filter which can
be replaced or cleaned.

Mixer/Burner Assembly Pilter

A porous metal particle filter is incor-

porated in the Mixer/Burner Assembly
which screws into the Preamp Assembly.
This filter is used as the sample mixer
and inlet flame arrestor in the cham-
ber. The filter should not become
contaminated under normal conditions
but can be cleaned or the assembly
replaced if necessary.

Access to this filter or output sur-
face does not require removing the
instrument from the case. For access,
remove the safety cover using a hex
key wrench (supplied) then unscrew the
exhaust port. The Filter Assembly can
now be seen on the side of the chamber
{Preamp Assembly) and can be cleaned
with a small wire brush.

Exhaust Flame Artaatoi

A porous metal flame arrestor is loca-
ted in the exhaust port of the detec-
tor chamber (Preamp Assembly). It
acts as a particle filter on the cham-
ber output and cestricts Eoreign mact-
ter from entering the chamber. This
filter may be cleaned by removing the
exhaust port. For access, see Mixer/
Burner section above, Note that the
filter is captive to the exhaust port.
Clean the filter with a solvent or
detergent and ensure that i1t is drcy
and completely baked out at 1209F be-
fore reinstalling.

2176-22/HAZ/310
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Sampling Fixtures

Sampling fixtures should be pericdi-
cally cleaned with an air hose anc/or
detergent water to eliminate foreign
particle matter.

If a solvent is used, the fixture
should be subsequently cleaned with
detergent and baked out at 120°F to
eliminate residual hydrocarbons from
the solvent.

Hydrogen Tank Supply & Refill Valves

After some time, the Teflon washers
under each valve packing nut can "cold
flow" (move with pressure) and allow
hyarogen to leak. Leakage can be de-
termined by using Leak-Tec, Snoop or a
soap solution around the valve stems.
This leakage can usually be stopped by
tightening the compression nut (adap-

ter) as outlined below.

a) Unscrew the packing nut with a-
7/16 inch wrench -

b) Unscrew the valve

c) Replace the compression rings

This compression is against soft mater-
ial and only a small amount of force

1s necessary to sufficiently compress
the Teflon washers. If, after tight-
ening, leakage still occurs, it would
be advisable to replace the two Teflon
washers, as follows:

a) Drain hydrogen system slowly and
to the extent necessary to work
on the leaking valve(s). Obsecve
safety precautions. There should
be no potential igniters in the
area,

b) Remove all three (3) kxnob screws
and knobs.

c) Remove the compression nut on the
valve that is not sealing pro-
perly. Remove the stem bv un-
screwing it from the valve bedy.
Observe the sandwich of metal and
Teflon washers and note their
order.

d) Visually check the Kel-FTM seat
on the stem for cracks or foreign
material. Wipe clean, if neces-
sary, with a lint free cloth (no
solvents or oils) and replace if
damaged.

e) Remove the washers and reolace
the Teflon washers (the factorv
procedure is a light wipe of HYDRO-
CARBON FREE silicone grease).

£) Replace the stem assembly in the
valve bodv and tighten lightly.

A1 611-132
Page 135
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g) Push the washers down into the
compression area in the same or-
der as noted upon removal. Re-
place the compression nut and
tighten snuggly.

h) Close the low pressure valve and
fill the tank assembly., Check
valves for leaks. Tighten again,
if necessary, and reassemble the
unit.

Air Sampling SystemMaintenance

A potential problem associated with
the OVA instrument is that leaks can
develop in the air sample pumping sys-
tem. These leaks can result in dilu-
tion or loss of sample, causing low
reading of vapor concentration and
slow respanse.

The OVA is equipped with a flow gauge
that provides a method to check for
air leaks., Assemble the pickup probe
selected for use to the readout assem-
bly and then position the sidepack
vertically so the flow gauge may he
observed. Cover the end of the pickup
probe with your finger and observe
that the ball in the flow gauge goes
to the bottom, indicating no air flow
(1f ball has slight chatter while on
bottom, this i3 acceptable). Cover
the center of the chamber exhaust port
with your thumb and again observe the
ball going to the bottom. Another
simple check is to expose the pickup
probe to cigarette smoke or a light
vapor (butane) and observe that the
meter responds 1n approximately 2.0
seconds. It should be noted that slow
meter response may also indicate a re-
striction in the air sampling system,

Failure of the ball to go to the bot-
tom when the inlet is blocked indi-
cates a leak in the system between the
probe and the pump inlet or the inlet
check valve. To isolate the problenm,
remove parts, one at a time, and again
block off the air inlet. Remove the
plckup probe(s) and cover the air in-
let at the Readout Assembly., If the
ball goes to the bottom, check that
the “readout to probe® seal washer is
in place and replace the probes, hold-
ing them back against this seal while
tightening the nut. Recheck, and if
leakage 13 still present, it is pro-
bably 1n the probe (pickup fixture),
which should be repaired or replaced.

If leakage is indicated as being past
the readout handle when the connection
to the sidepack is tight, disconnect
the sample line at the fitting on the
si1depack and cover this inlet with
your finger. 1If the flow gauge ball
goes to the bottom, the problem should
be a leak in the umbilical cord/Read-
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EXHIBIT 12 (CONT'D)

out Assembly, which should be investi-
gated and repaired. There i3 alsoc the
possiblility of a leaking check valve
in the pump which would not show up on
this test. If the leakage is not
found in the umbilical cord, it 1s
most likely in the pump check valve.
The pump should be replaced.

It the ball does not go to the botton,
the leak will be either in the flow
gauge or it's connecting tubing.
Visually check that the tubing is con-
nected and if so, the flow gauge
should be repaired or replaced. Check
the "0" ring installation in the sam-
ple inlet connector (Fitting Assem-
bly).

As an alternate approach, leaks on the
inlet side of the pump can be detected
by using alcohol on a "Q" Tip and light-
ly swabbing the connections one at a
time or by directing organic vapor or
smoke at the potential leakage points
and observing the meter response or
audible alarm.

Leaks (beyond the pump) are easier to
locate, as any of the commercially
available leak detection solutions can
be used. Cover the exhaust port, which
will place the exhaust system under
pressure, and check each connection,
one at a time, Replace the Teflon
tubing or retape the threaded con-
nections with Teflon joint tape.

Check the igniter and Mixer/Burner
Assembly where they screw into the
detector, the high voltage terminal
screw on the side of the Mixer/Burner
and exhaust port itself, If after
these checks, the flow gauge ball
still will not go to the bottom with
the exhaust blocked, the problem is
likely a leaking exhaust check valve
in the pump, which should be repaired
or replaced.

Contaminating Control

On occasion, the background reading
may be crelatively high under normal
ambient conditions, Ambient back-
ground readings will vary somewhat
depending on the geographical location
where the instrument is being used.
However, the background reading nor-
mally should be in the range of 3 to 5§
pps as methane. The acceptable back-
ground reading consists of 1 to 1k ppm
of methane which is present in the
normal air environmant, In addition
to the measurement Of a normal methane
background, there will normally be 2
to 4 ppm of equivalent methane back-
ground caused by acceptable levels of
contaminacion in the hydrogen fual
and/or hydrogen fuel handling system
resulting in a total equivalent math-
ane reading of 3 to S pps in clean

.“ L]
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EXHIBIT 12 (CONT'D)

I1f the background reading goes above 5
ppm to 6 or 7 ppm, this is normally
still acceptable since any measurement
18 additive to that background read-
ing, i.e., 2 ppm on top of 5 or 2 ppm
on top of 7 provides the same differ-
ential reading, however, the lower
background is obviously desirable.

The background reading is zeroced out
or nullea - even though in reality the
background still exists. The back-
ground reading is measured by zeroing
the meter with the flame out and not-
ing the meter indication after the
flame is on.

The cause for a high background read-
ing 1s usually associated with conta-
mination in the hydrogen fuel system,
This will, of course, cause a back-
ground reading since this is the func-
tion of the basic detector "to measure
contamination entering the detector
chamber". In addition, contamination
present in the hydrogen will many times
leave a small unobservable deposit on
the burner face which can continue to
generate a background reading when the
detector is in operation and the bur-~-
ner assembly is heated.

Another possible cause of contamina-~
tion is the Mixer/Burner Assembly when
the contamination is trapped in the
porous bronze sample Lilter, This is
not a common problem and usually only
happens when an unusually high level

of contaminant is drawn into the assem-
bly. Another possible cause of high
background reading is contamination in
the air sample line to the detector.
This is uncommon but can be the source
of the problem.

NOTE: An OVA that has the Chroma-
tograph Option can have high
background caused by satur-
ation or contamination of the
activated charcoal filter,
which is in the line during
chromatograph analysis, or of
the column which is in the
hydrogen line at all times,

Analysis and Correction

Prior to analyzing the problem, the

QVA should bve checked for proper elec-
tronic operaticn. It should be ensured
that the i1nstrument is calibrated to
methane as referenced.

If, acter checking that the OVA 1s
properly calibrated, the background is
still higher than normal for ambient
conditions, the following procedure
should be followed to isolate the cause
of the problem:

2176-22/HAZ/310 13-3
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Let the QVA run for a period ot
time (15 to 30 minutes) and see
if the background level decrzases
as a function of time, The back-
ground could go down as a result
of clearing line contamination
which is removable simply by the
normal flow of air through the
sample line.

Take a reading in a known, rela-
tively clean air environment.
Normally, outside air environment
1s clean enough to assess by com-
parison whether the background
reading 1s internal to the instru-
ment or is present in the loca-
tion where the i1nstrument 1s
being used.

If the OVA has the Gas Chroma-
tograph Option, depress the
sample inject valve, so that the
activated charceal 18 in the
line, and observe whether the
background reading goes down and
stays steady after elution of the
air peak. The reading should
always go down or stay the same
but never increase when the sam-
ple valve i3 depressed, since the
charcoal filter will remove trace
elements of organic vapors in the
air sample heavier than C,. If
another activated chatcoai filter
is available, this may be attached
to the end of the probe to scrub
the air so that a clean air sam-
ple i3 supplied to the detector.
The external activated charcoal
filter can be used on any instru-
ment, wlth or without chromato-
graph, for providing a clean air
sample to assess background le-
vel,

If the background cannot be re-
duced by any ot the previous steps,
remove the safety cover and the
exhaust port of the detector cnam-
ber (on the bottom of the case)

and clean the cavity and the 2lec-
trode using the small wire brush
supplied with the analyzer. This
will remove any small quantities
of contamination which could be
the source of the background vapor.
After cleaning, replace the ex-
haust port and safety cover and
reignite the OVA, If detector
contamination was the cause, the
problem should be immediately
resolved and the ambient back
ground will drop to an acceptable
level.
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EXHIBIT 12 (CONT’'D)

If the high background 13 still
present, the various parts of the
sample flow line such as pickup
probes, umbilical cord to the in-
strument, etc., should be investi-
gated by the process of elimina-
tion to see if the contamination
can be 1solated.

Sericus contamination in the air
sample line is very uncommon,
however, if very large doses of
low vapor pressure compounds are
sampled, there i3 a possibility

of residual contamination. This
would eventually clear itself out
but may take a considerable period
of time, A typical cause for

high background from the sample
line is a contaminated Mixer/
Bucrner Assembly. If heavy contami-
nation of the Mixer/Burner is
indicated, replace the Mixer/
Burner Assembly.

In the event of contamination in
the pump or other internal parts
of the sample flow lines which
cannot be removed, the sample
flow components have to be dis-
assembled and cleaned. This is
normally a factory operation,
however, components such as the
pump can be replaced i1n the field
along with any contaminated
tubing.

High background readings on QOVA's
which include the Gas Chromato-
graph Option can be caused by
other sources of contamination.
If the charcoal filter mounted on
the instrument panel is saturated,
contaminated air would be supplied
to the detector and raise the
ambient level background. To
check for this, refill the car-
tridge with fresh charcoal,
Foxboro P/N CSCQ004. This would
determine if the charcoal was the
source of the background reading.
It is also possible that a high
background reading could be due
to contamination in the column,
This could be caused by compounds
slowly eluting from a column
which has become contaminated,
The easiest way to check for
column contamination is to re-
place the column with a clean
column or a short empty piece of
column tubing and see if the high
background reading drops.

2176-22/HAZ/310

h) If the above steps do not correct
the high background, the cause
will normally be contamination in
the hydrogen fuel system.

Contamination in the hydrogen fuel
system is usually the direct result of
contaminated hydrogen gas or contamina-
tion introduced during the filling
operation. Filling hose contamination
can be caused by storing the hose in a
contaminated area.,

To remove contamination, the fuel sys-
tem should be purged with hydrogen.
Effective purging is accomplished by
disconnecting the capillary tube fit~
ting to the manifold block which has
the low pressure gauge (Hydrogen
Supply Pressure Gauge and Hydrogen
Supply Valve). This disconnects the
capillary tubing from the hydrogen

line so that hydrogen may be purged at
a reasonable rate from the tank assem-
bly through the regqulators, gauges and
valves, After disconnecting the capil-~
lary, the hydrogen tank can be filled -
in the normal manner, The tank valve
and hydrogen supply valve can then be
opened which will bleed the hydrogen
from the tank through the hydrogen
fuel system, purging contamination
which is in vapor form. There 1s the
possibility that contamination bhas
been introduced 1nto the hydrogen fuel
system which i3 not readily purged by
the hydrogen gas, but this is unlikely.
After purging with clean hydrogen two
Qr three times, the capillary tube
should be reconnected and the back-
ground again checked, Five or ten
minutes should be allowed before assess-
ing the background reading, since con-
taminated hydrogen can be trapped in
the capillary tube.

If another clean instrument is avail-
able, the fuel system from the clean
instrument can be connected to the
contaminated instrument to vecify
whether the problem is associated with
the hydrogen fuel supply system. The
interconnection should be made to the
capillary tube of the contaminated
instrument.

Troubleshooting

Table 1 presents a summary of field
troubleshooting procedures. If neces-
sary, the instrument can be easily re-
moved from the case by unlocking the
four (4) % turn fasteners on the panel
face and removing the refill cap. The
bactery pack i1s removed by taking out
the four (4) screaws on the panel and
disconnecting the power connector.

13-6
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Factory Maintenance

To ensure continuous trouble-free opera-
tion, a periodic factory maintenance,
overhaul, and recalibration is recom-
mended. The recommended schedule 1is
every sSix to nine months. This mainte-
nance program includes replacement of
plastic seals and parts as required,
pump overhaul, motor check, sample

line cleaning, hydrogen leak check,
recalibration, and detailed examina-~
tion of the unit for any other required
maintenance and repair.

Recommended Spare Parts

Recommended
Item Description Part Number Quantity
1 Igniter : S10461-1 2
2 Pump Assembly 510223-6 1
3 Cup, Pilter (3/8 inch OD, ss)  510318-1 (S/pkg.) 1
4 Mixer/Burner Assembly 510513-1 1
5 Wafer, Teflon, Hz Valve 510160-1 (l0/pkg.) 1
6 Washer, Brass, Hz Valve 510160-2 (10/pkg.) 1
7 Exhaust Port Assembly 510530-L 1
8 Battery Pack Assembly 510542-1 1l
9 Sample Line Assembly S10316-1 1
10 Particle Filters 510116~1 1
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EXHIBIT 13
MAINTENANCE PROCEDURE FOR THE HNU ISPI 101

=.1 INTRODUCTION

User maintenance of the analvzer consists cf cleaning the
lamp and ion chamber, and replacing the lamp or ion chamaer.
Other component parts o subassemblies may be serviced only by a
service perscon trained and authorized by HMU Systems., Inc. HMU
Systems has made this pcolicy to maintain the lntrinsically Safe
properties of the ISFI 1adl.

WARNIMNG: Tuwrn the functicon switch on the controcl panel to
the OFF positicon before probe disassembly.
OQtherwise, high voltage of 1Q00 V DC will be
present 1n the probe assembly.

WARMIMNG: Do not lochk at the light source from any closer
tharn & inches with unprotected eves. Observe
the source only briefly. Continued e:sposure to

ultraviaclet energy generated by the light source
can be harmful to eyesight.

CAUTION: Do not interchange lamps aof different eY ratinas
in a probe. Amplifier and other components are
selected for a specific eV lamp. A probe with
the wrong lamp will not operate properly.

CLEANING FROCEDURE FOR ISFI-1Q1 LAMFS AND ION CHAMEER

(L]
.
t)

During periods of operation aof the analyser, dust or other
foreign matter could be drawn into the probe forming deposits on
the surface of the UV lamp or in the ion chamber. This
condition is indicated by meter readings that are low, erratic,
urnstable, non-repeatabile, or drifting, or apparently due to
moisture sensitivity. These deposits interfere with the
ionizaticon process and cause erronecus readings. Check for this
condition monthly or more often as required. Cleaning carn be
accomplished as follows:

a. Lamp Remaoval

1. Remove S/32" he: cscrew (exhaust screw) with Allen
wrench prowvided. Slide the innards out of the
probe shell.

2. Remove the probe from the unit. Hold the probe
upright, cable down (see Figure $-I). Remove the
two cross-headed screws that hold the black end
cap. Carefully remaove the end cap. Remove the twa
screws holding the icn chamber on, and lift the
chamber off the probe.
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~ECTION S.Z. CLEANING LAMFS cont.

Z. Locsen the small set screw in the side of the lamp
" housing, place your hand over the end of the probe
and tilt. The lamp will fall into your hand.
Naotice the eV number etched on the lamp.

b. Lamp Cleaning: 10.2 and 7.5 eV

1. Fut a small drop of HNU Cleaning Compound (Fart No.
#3O0-FA 10O1ST4-A1) on the lens of the lamp (the
small glass circle on the metal end).

Z. Using a nonlinting tissue, rub in a circular
motion until all residue is remaved.

J. Rinse with hot, clean tap water, and dry with
nonlinting tissue.

- 4, If the lens is still not clean, repeat steps 1,
and 3.

-~

c. Lamp Cleaning: (1.7 eV

1. Clean the lens only (the small glass circle on the -
metal end) with Freon (TM) or any chlorinated
organic solvent to remove any deposits, using a
nonlinting tissue.

2. Do NOT use HNU Cleaning Compound, water, or any
water-miscible solvent on these lamps.

d. Ion Chamber Cleaning

1. Remove the "0" ring from the side opposite the
wire mesh and save.

2. Agitate the whole asssembly in a beaker of
methanol or acetone, or place the beaker and
contents in an ultrasonic bath for ten minutes.

3. Remove the beaker and shake out the surplus
solvent. Dry overnight at room temperature or
bake for two hours in a drying oven at 100 oC.
Do not dry at temperatures over 100 oC. Allow
chamber to cool completely before reinstalling.

4, In an emergency, careful use of a hairdryer is
permissible.
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e. FReassembly

1. Hold the probe upright, cable down, and replace
the lamp with the lens uppermost. Tighten the
set screw in the lamp housimg after insertion.

2. Replace the "0" ring in the groove in the ion
chamber (side cppocsite the wire mesh).

3. Flace the ion chamber over the lamp with the wire

mesh =side on top. Make sure all the connection
pins, screw hales, and the vent hole in the ion
chamber are correctly aligned. (The small vent

hole in the ion chamber lines up with the vent hole
in the prabe, which has a small black "0" ring
around it). Secure the chamber with the two screws.

4. Reglace the probe cap noting the alignment of the
screw holes. Replace the twao screws and tighten
evenly.

S. Replace the lamp housing in the probe shell,

aligning the exhaust ports and the amplifier

board connector. Secure with the hex exhaust
screw.

6. Reattach the probe to the analyzer and check
the analyzer operation.

7. 1f performance is still not satisfactory replace
the lamp. See Section .3, below.

The unit is now ready to be used.

S.3 LAMF REFLACEMENT

—— — — > s, o

Do not exchange lamps of different eV
ratings in a probe. Amplifier and
components are selected for a specific eV
lamp. A probe with the wrong lamp will not
operate praperly.

To replace the lamp, disassemble the probe,
remove the old lamp, install a new one of the same eV
rating and reassemble.
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Turn the function switch on the control
panel to the OFF position before
disassembly. Otherwise, high voltage of
1000 V DC will be present in the probe
assembly.

LAMF eV POWER CHANGE

If different applicaticons for the analyzer would require lamps
of different eY pawer, then separate probes, each with its own
eV lamp, must be used. A single readout assembly will serve for
any of the probes. A change in probe will require resetting of
the ZERO control anmd the SFAN control. Calibration should be
checked tao verify proper cperatian.

PROBE DISASSEMELY/ASSEMELY

Turn the function switch on the control
panel to the OFF position before probe ,
disassembly. QOtherwise high valtage of 1000
V DC will be precsent in the probe acssembly.

Disassemble the praobe by first removing the exhaust screw
at the base of the probe adjacent to the handle using the S/32"
hex key (Allen wrench) (see Figure S-1). Disconnect the probe
cable connector at the readout assembly. Grasp the end cap in
one hand and the probe shell in the other, gently pull to
separate the end cap and the lamp housing from the shell.

Hold the lamp housing with the black end cap upright.
Loosen the screws on the top of the end cap, separate the end
cap from the lamp housing. Remave the two screws aon the ian
chamber and separate the chamber from the lamp housing. To
remove the lamp, locate the lamp retaining screw on the side of
the lamp housing and remove.

— e e

Care must be taken so that the lamp does not
fall out of the lamp housing when the
retaining screw is removed.
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Flace one hand over the top of the lamp housing and tilt
slightly. The light source will slide out of the housing.

Reassemble the probe by first sliding the lamp back intg
the lamp housing and aligning the screw hole in the lamp
retaining ring with the aperture on the side of the lamp
housing, then install the lamp retaining screw and tighten.

Overtightening this screw may break the
lamp. DO NOT OVERTIGHTEN.

Flace the ion chamber on top of the lamp housing, making
sure that the contacts and the vent hole are properly aligned.
‘The ion chamber fits only one way; secure it with the twao
SCrews.

If the ion chamber is to be replaced, always use one
identical to the one being removed. Check the aperture (small:
3.0 mm, used with the 10.2 eV eV lamp: large: 6.0 mm, used with
the 9.5 and 11.7 eV lamps) at the top of the ion chamber and
materials of constructian (gold-plated or Teflon(TM)) tao ensure
proper replacement. See Parts List, Section 7.

Check the ion chamber electrodes (on the side with NGO
mesh): the collecting electrode (a disk about 1" in diameter)

must not touch the polarizing electrode (the central pin). I¥f
they do, call HNU Systems, Inc.

Place the end cap on top of the ion chamber and replace the
two screws. Tighten the screws only enough to seal the 0O-ring.

Do not over—-tighten these screws.

Line up the pins (pogo contacts) on the base of the lamp
housing with the pins inside the probe shell. Gently slide the
housing assembly into the probe shell.

The end cap should meet the praobe shell evenly after final
assembly. I1f not, the ion chamber may be installed wrongly.
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EXHIBIT 13 (CONT’D)

SECTICON S.S5, PROBE DISASSEMBLY/ASSEMBLY cont.

DO NOT FORCE the assembly into the shell.
It fits only one wav.

If the probe does not reassemble readily, remcve it from’
the shell and check pin alignment. Check to ensure pogo o
contacts are not bent. Refasten the exhaust screw at the base
of the probe.

Align the 12 pin probe connector to the readout assembly
and reconnect with a twisting motion until a click occurs. The
lamp should light i1f the function switch is turnmed to any
position except STANDBY.

5.6 READOQUT UNIT

The Readout Unit should NEVER be opened
evcept by a service person certified and
authorized by HNU Systems, Inc. Leave the
case on the Readout Unit, which is fitted
with a tamperproof seal.
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EXHIBIT 13A
OVM 580A MAINTENANCE AND SERVICE/HARDWARE PROCEDURES

The routine maintenance of the S80A invoives the calibration of the instrument, the cleaning of the lamp window, a:

the maintaining of charge on the battery. The following pages give instructions for routine maintenace as weil as a comple
set of technical drawings including electrical circuitry, and system flow.

6.1 LAMP INSERTION AND REMOVAL
6.1.1 REMOVAL

In order to remove the lamp the bolt in the base of the S80A must first be removed. The base should be placed flat
a table and the top piaced on its side next to the base. The lamp is located inside of the lamp housing. The lamp housi
is the cylindrical white teflon structure located behind the detector (see figure 6.1). Pull the lever away from the detector th
releasing the lamp housing from the lever. The lamp housing may then be slipped off of the lamp. The lamp may now
removed by again pulling the lever away from the detector and then lifting the lamp off of the detector.

6.1.2 INSERTION

The lever should be pulled away from the detector and the lamp placed between the detector and the yolk. The lev
may then be released. [t is important that the lamp be properly seated. The lamp should be flat against the o-ring thus maki
a proper seal. Once the lamp is properly inserted the lamp housing may be piaced on. The lamp housing should be slipp
over the lamp. The flat edge of the housing oriented towards the bottom of the base. The lever should be pulled slightly fc
ward and the lamp housing pushed in so that it is secured by the lever.

6.1.3 LAMP CLEANING

On occasion the lamp should be removed for cleaning. Cleaning of the lamp is accomplished by cleaning the lens surfa
of the UV lamp. This is accomplished by using the aluminum oxide scouring powder provided with the S80A.

The procedure for cleaning the lamp is as follows. First place a small amount of aluminum oxide scouring powder «
the lens of the UV lamp. Next gently scour this lens with a soft ussue or cloth, Scour the lens in a rotary type motion. Afl
scouring the fens surface gently blow the remaining powder from the lens. Throughly wipe the lamp lens with a clean tiss
to remove the last (races of cleaning powder. The lamp is now abie to be inserted into the detctor.
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14.0 PECIFIC RO E PROCEDURE ED TO ASSE DATA PRECISION
ACCURACY AND COMPLETENESS

For each required measurement parameter, an EPA approved method will be used. Each
EPA method has built in Quality Control (QC) checks for precision and accuracy. QC check
samples are prepared using EPA standards and are analyzed four times by the method. The
average recoveries are collected and precision and accuracy are calculated. The laboratory, on
an ongoing basis, analyzes spike samples (equivalent to 10% of all samples analyzed) to monitor
and evaluate laboratory data quality. The laboratory spikes all samples with surrogate standards
to monitor continuing laboratory performance by calculating surrogate recoveries. The
laboratory maintains quality control performance records to document the completeness and the
quality of the data generated. .

Reference can be made to the individual analytical method for the specific Precision and
Accuracy methods associated with them.

Exhibit 14 is Chapter 1 from Test Methods for Evaluating Solid Waste -
Physical/Chemical Methods, EPA SW-846, 3rd Edition, 1986. This chapter supplies valuable
information for assessing the quality of analytical data and will be referred to throughout the
Savage Well RI/FS.
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QUALITY CONTROL
1.1 INTRODUCTION

Appropriate use of data generated under the great range of analytical
conditions encountered in RCRA analyses requires reliance on the quality
control practices incorporated into the  methods and procedures. = The
Environmental Protection Agency generally requires using approved methods for
sampling and analysis operations fulfilling regulatory requirements, but the
mere approval of these methods does not guarantee adequate results.
Inaccuracies can result from many causes, including unanticipated matrix
effects, equipment malfunctions, and operator error. Therefore, the quality
control component of each method is indispensable.

The data acquired from quality control procedures are used to estimate
and evaluate the information content of "analytical data and to determine the
~ necessity or the effect of corrective action procedures.  The means used to

estimate information content include precision, accuracy, detection limit, and
other quantifiable and qualitative indicators.

: 1 1.1 Purpose of this Chapter

This chapter def1nes the. - quality control procedures and components that '
are mandatory in the performance of analyses, and. indicates the quality
control information which must be generated with.the analytfcal data. Certain
activities in an integrated program to generate quality. data can be classified
as management (QA) and other as functional: (QC) The presentation given here

"{s an overview.of such a. program. _ : . .

The following sections discuss some minimum standards for QA/QC programs.
The chapter {s not a guide to constructing quality assurance project plans,
quality control programs, or a quality assurance organization. Generators who
are choosing contractors to perform sampling or analytical work, however,
should make their choice only after evaluating the contractor's QA/QC program
against the procedures presented {in these sections. Likewise, laboratories

that sample and/or analyze solid wastes shou]d 51m11ar11y eva]uate the1r QA/QC
programs.

Most of the 1aborator1es who will use this manual a]so carry out testing
other than that called for in SW-846. Indeed, many user laboratories have
multiple mandates, including analyses of drinking water, wastewater, air and
industrial hygiene samples, and process samples. These laboratories will, in
most cases, already operate under an organizational structure that includes
QA/QC. Regardless of the extent and history of their programs, the users of
this manual should consider the development, status, and effectiveness of -
their QA/QC program in carrying out the testing described here.
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The initial step for any sampling or analytical work should be strictly
to define the program goals. Once the goals have been defined, a program must
be designed to meet them. QA and QC measures will be used to monitor the
program and to ensure that all data generated are suitable for their intended
use. The responsibility of ensuring that the QA/QC measures are properly
employed must be assigned to a knowledgeable person who 1{is not directly
involved in the sampling or analysis.

One approach that has been found to provide a useful structure for a

QA/QC program is the preparation of both general program plans and project-
specific QA/QC plans.

The program plan for a laboratory sets up basic laboratory policies,
including QA/QC, and may 1include standard operating procedures for specific
tests. The program plan serves as an operational charter for the laboratory,
defining its purposes, its organization and 1{ts operating principles. Thus,
it is an orderly assemblage of management policies, objectives, principles,
and general procedures describing how an agency or 1laboratory intends to
produce data of known and accepted quality. The elements of a program plan
and {ts preparation are described in QAMS-004/80.

Project-specific QA/QC plans differ from program plans in that specific
details of a particular sampling/analysis program are addressed. For example,
a program plan might state that all analyzers will be calibrated according to
a specific protocol given 1in written standard operating procedures for the
laboratory (SOP), while a project plan would state that a particular protocol
will be used to calibrate the analyzer for a specific set of analyses that
have been defined in the plan. The project plan draws on the program plan or
i{ts basic structure and applies this management approach to specific
determinations. A given agency or laboratory would have only one quality
assurance program plan, but would have a quality assurance project plan for
each of its projects. The elements of a project plan and its preparation are
described 1n QAMS/005/80 and are listed in Figure 1-1.

Some organizatfons may find it 1{inconvenient or even unnecessary to
prepare a new project plan for each new set of analyses, especially analytical
laboratories which receive numerous batches of samples from various customers
within and outside their organizations. For these organizations, it is
especially important that adequate QA management structures exist and that any
procedures used exist as standard operating procedures (SOP), written
documents which detatl an operation, analysis or action whose mechanisms are
thoroughly prescribed and which {is commonly accepted as the method for
performing certain routine or repetitive tasks. Having copies of SW-846 and
all its referenced documents 1in one's laboratory {s not a substitute for
having in-house versions of the methods written to conform to specific
instrumentation, data needs, and data quality requirements.
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EXHIBIT 14 (cont’d)
FIGURE 1-1
ESSENTIAL ELEMENTS OF A QA PROJECT PLAN

1. T1tle Page
2. Table of Contents
3. Project Description.
4. ProJect Organization and Responsib1l1ty
5. QA 0bject1ves
6. Sampling Procedures
7. Sample Custody
8. Calibration Procedures and Frequency
9.' Analytical Procedures
10. Dafa Reduction, Validation, and Reporting
11. 4Internal QnalityvContfoT Checks
12. Performance and System Audits
13, Preventive Maintenance

14; Specific Routine Procedures Used to Assess Data
Precision, Accuracy, and Comp]eteness

' 15. Corrective Action

16. Quality Assurance Reports to Management
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As part of any measurement program, activities for the data generators,
data reviewers/approvers, and data users/requestors must be clearly defined.
while the specific titles of these 1individuals will vary among agencies and {
laboratories, the most basic structure will i{nclude at 1least one
representative of each of these three types. The data generator {s typically
the individual who carries out the analyses at the direction of the data
user/requestor or a designate within or outside the laboratory. The data
reviewer/approver {s responsible for ensuring that the data produced by the
data generator meet agreed-upon specifications.

Responsibility for data review 1{s sometimes assigned to a "Quality
Assurance Officer" or "QA Manager."“ This 1individual has broad authority to
approve or disapprove project plans, specific analyses and final reports. The
QA Officer is independent from the data generation activities. In general,

the QA Officer 1s responsible for reviewing and advising on all aspects of
QA/QC, including:

Assisting the data requestor in specifying the QA/QC procedure to be used
during the progranm;

Making on-site evaluations and submitting audit samples to assist in
reviewing QA/QC procedures; and,

if problems are detected, making recommendations to the data requestor and

upper corporate/institutional management to ensure that appropriate
corrective actions are taken.

In programs where large and complex amounts of data are generated from (
both field and laboratory activities, it {1s helpful to designate sampling
monitors, analysis monitors, and quality control/data monitors to assist in
carrying out the program or project.

The sampling monitor {s responsible for field activities. These include:

Determining (with the analysis monitor) appropriate sampling equipment
and samplie containers to minimize contamination;

Ensuring that samples are collected, preserved, and transported as
specified in the workplan; and

Checking that all sample documentation (labels, field notebooks, chain-
of-custody records, packing 1ists) f{s correct and transmitting that
information, along with the sampies, to the analytical laboratory.

The analysis monitor {s responsible for laboratory activities. These
include:

Training and qualifying personnel in specified laboratory QC and
analytical procedures, prior to receiving samples;
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EXHIBIT 14 (cont’d)

Receiving samples from the field and verifying that incoming samples
correspond to the packing list or chain-of-custody sheet; and

Verifying that laboratory QC and analytical procedures are being followed
as specified in the workplan, reviewing sample and QC data during the
course of analyses, and, 1if questionable data exist, determining which
repeat samples or analyses are needed.

The quality control and data monitor is responsible for QC activities and
data management. These 1nc1ude-

Maintain1ng records of " all incoming samples, tracking those samples
through subsequent. processing and. analysis,” and, - ultimately,

appropriately disposing of those samples at the conclusion of the
program-

Preparing qual1ty control samp}es for ana]ysis prior to and'during the
program- , A .

Preparfng QC and sample data for review by the analysis coord1nator and
the program manager; and

Preparing QC and sample data for transm1ss1on and entry into. a computer
data base, if appropriate.

1.1. 4 Performance and Systems Audits o

The QA 0fficer may carry out performance and/or. systems audits to ensure
that data of known and defens1b1e quality are produced dur1ng a program,.

Systems audits are qualitat1ve eva\uations of al] components of field and-
laboratory quality control measurement systems. They determine i{f the
measurement systems are being used appropriately. The audits may be carried
out before all systems are operatfonal, during the program, or after the
completion of the program. Such audits typically involve a comparison of the
activities given in the QA/QC plan with those actually scheduled or performed.
A special type of systems audit {s the data management audit. This audit
addresses only data collection and management activities.

The performance audit s a quantitative evaluat1on of the measurement
systems of a program. It requires testing the measurement systems with
samples of known composition or behavior to evaluate precision and accuracy.
The performance audit is carried out by or under the auspices of the QA
Officer without the knowledge of the analysts. Since this 1is seldom
achfevable, many varfations are used that increase the awareness of the
analyst as to the nature of the audit material.
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Corrective action procedures should be addressed in the program plan,
project, or SOP. These should include the following elements:

The EPA predetermined 1imits for data acceptability beyond which
corrective action {s required;

Procedures for corrective action; and,

For each measurement system, identification of the individual responsible
for initiating the corrective action and the individual responsible for
approving the corrective action, if necessary.

The need for corrective action may be identified by system or performance
audits or by standard QC procedures. The essential steps in the corrective
action system are:

Identification and definition of the problem;

Assignment of responsibility for investigating the problem;

Investigation and determination of the cause of the problem;
Determination of a corrective action to eliminate the problem;

Assigning and accepting responsibility for implementing the corrective
action; _ B
Implementing the corrective action and evaluating its effectiveness; and

Verifying that the corrective action has eliminated the problem.

The QA Officer should ensure that these steps ‘are taken and that the
problem which led to the corrective action has been resolved.

1.1.6 QA/QC Reporting to Management

_ QA Project Program or Plans should provide a mechanism for periodic
reporting to management (or to the data user) on the performance of the

measurement system and the data quality. Minimally, these reports should
include:

Periodic assessment of measurement quality indicators, 1.e., data
accuracy, precision and completeness;

Results of performance audits;
Results of system audits; and

Significant QA problems and recommended solutions.
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The 1individual responsible within the organization structure for
preparing the periodic reports should be identified in the organizational or
management plan. The final report for each project should also include a

separate QA section which summarizes data quality information contained {n the
periodic reports.

Other guidance on quality assurance management and organizations is

available from the Agency and professional organizations such as ASTM, AQAC,
APHA and FDA.

1.1.7 Quality Controi Program for the Ana]ysis of RCRA Samples

An ana]yticai quaiity control program deveiops information which can be
used to:

Evaluate the accuracy and precision of 'anaiytica] data 1in order to
.establish the quality of the data-

Provide an indication. of the need: for corrective actions. ‘'when comparison

with existing regulatory or program criteria or data trends shows that
activities must be changed or monitored to a different degree; and

To determine the effect of corrective actions.

1.1. 8 Definitions :

ACCURACY: _ Accuracy means the nearness of a result or the mean (X) of
- E '~ a set of results to .the true value. Accuracy is assessed
by means of reference samples end percent recoveries.

ANALYTICAL BATCH: . The basic unit for analytical quality. control 1is the
analytical batch. The analytical batch 1s defined as
samples which are analyzed together with the same method
sequence and the same lots of reagents and with the
manipulations common. to each sample within the same time
period or in continuous sequential time periods. Samples
{n each batch should be of similar composition.

BLANK: A blank i{s an artificial sample designed to monitor the
introduction of artifacts 1into . the process. For aqueous .
samples, reagent water {s used as a blank matrix; however,
a universal blank matrix does not exist for solid samples,
and therefore, no matrix 1{s used. The blank is taken
through the appropriate steps of the process.

A reagent blank is an aliquot of analyte-free water or
soTvent analyzed with the analytical batch. Field blanks
are aliquots of analyte-free water or solvents brought to

the field in sealed containers and transported back to the
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laboratory with the sample containers. blanks and
equipment blanks are two specific types of Tge Td bTanks.
Trip blanks are not opened in the field. They are a check
on sample contamination originating from sample transport,
shipping and from site conditions. Equipment blanks are
opened in the field and the contents are poured
appropriately over or through the sample collection device,
collected in a sample container, and returned to the
laboratory as a sample. Equipment blanks are a check on
sampling device cleanliness.

CALIBRATION Verification of the ratio of instrument response to analyte

CHECK: amount, a calibration check, 1{is done by analyzing for
analyte standards in an appropriate solvent. Calibration
check solutions are made from a stock solution which is
different from the stock used to prepare standards.

CHECK SAMPLE: A blank which has been spiked with the analyte(s) from an
independent source in order to monitor the execution of the
analytical method is called a check sample. The level of
the spike shall be at the regulatory action level when
applicable. Otherwise, the spike shall be at 5 times the
estimate of the quantification limit. The matrix used
shall be phase matched with the samples and well
characterized: for an example, reagent grade water is
appropriate for an aqueous sample. ' ;

ENVIRONMENTAL An environmental sample or field sample is a representative
SAMPLE: sample of any material (aqueous, nonaqueous, or multimedia)
collected from any source for which determination of
composition or contamination is requested or required. For

the purposes of this manual, environmental samples shall be
classified as follows:

Surface Water and Ground Water;

Drinking Water -- delivered (treated or untreated) water
designated as potable water;

Water/Wastewater -- raw source waters for public drinking
water supplies, ground waters, municipal {influents/
effluents, and industrial influents/effluents;

Sludge -- municipal sludges and industrial sludges;

Waste -- aqueous and nonaqueous liquid wastes, chemical
solids, contaminated soils, and industrial liquid and solid
wastes.
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MATRIX/SPIKE- In matrix/spike duplicate analysis, predetermined quanti-
DUPLICATE . ties of stock solutions of certain analytes are added to a
ANALYSIS: added to a sample matrix prior to sample extraction/

digestion and analysis. Samples are split into duplicates,
spiked and analyzed. Percent recoveries are calculated for
each of the analytes detected. The relative percent
difference between the samples 1is calculated and used to
assess analytical precision. The concentration of the
spike should be at the regulatory standard level or the
estimated or actual method quantification limit. When the
concentration of the analyte in the sample i5 greater than
0.1%, no spike of the analyte is necessary.

MQL: " The method quantificat1on'f11m1t c(MQL) is the minimum
' concentration of a substance that can be measured and

reported. :
PRECISION: Precision meahs the measurement of agreement of a set of

replicate results among themselves without assumption of
any prior information as to the true result. Precision is
assessed by means of duplicate/replicate sample analysis.

PQL: The practical quantitation limit (E%L) is the lowest level
- that can be reliably achieved within specified 1imits of

precision and accuracy during routine laboratory operating
cond1t1ons. : .

RCRA: : ~ The Resource Conservat1on and Recovery Act.

REAGENT GRADE: Analytical reagent " (AR) grade, ACS. reagent .grade, and
: reagent grade are synonomous terms .for- reagents which
conform to the current specifications of the Committee on

Analytical Reagents of the American Chemical Society.

REPLICATE SAMPLE: A replicate sampie 1s a sample prepared by dividing a
. sample inta two or more separate aliquots. Duplicate
samples are considered to be two replicates. ‘ '

STANDARD CURVE: A standard curve is a curve which plots concentrations of

known analyte standard versus the instrument response to
the analyte. ; o

SURROGATE: Surrogates are organic compounds which are similar to
analytes of interest 1in chemical composition, extraction,
and chromatography, but which are not normally found in
environmental samples. These compounds are spiked into all
blanks, standards, samples and spiked samples prior to

analysis. Percent recoveries are calculated for each
surrogate.
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WATER: Reagent, analyte-free, or laboratory pure water means
‘ distiTTed or defonTzed water or Type Il reagent water which

is free of contaminants that may 1{nterfere with the
analytical test in question.

1.2 QUALITY CONTROL

The procedures indicated below are to be performed for all analyses.

Specific 1instructions relevant to particular analyses are given 1in the
pertinent analytical procedures.

1.2.1 Field Quality Control

The sampling component of the Quality Assurance Project Plan (QAPP) shall
include:

Reference to or {incorporation of accepted sampling techniques in the
sampling plan;

Procedures for documenting and justifying any field actions contrary to
the QAPP; :

Documentation of all pre-field activities such as equipment Check-oht,
- calibrations, and contafner storage and preparation;

Documentation of field measurement quality control data (quality control
procedures for such measurements shall be equivalent to corresponding
laboratory QC procedures);

Documentation of field activities;

Documentation of post-field activities {including sample shipment and
receipt, field team de-briefing and equipment check-in;

Generation of'quality control samples including duplicate‘samples, field
blanks, equipment blanks, and trip blanks; and

The use of these samples in the context of data evaluation, with details
of the methods employed (including statistical methods) and of the
criteria upon which the information generated will be judged.

1.2.2 Analytical Quality Control

A quality control operation or component is only useful if it can be
measured or documented. The following components of analytical quality
control are related to the analytical batch. The procedures described are
intended to be applied to chemical analytical procedures; although the
principles are applicable to radio-chemical or bfological analysis, the
procedures may not be directly applicable to such techniques.
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A1l quality control data and records required by this section shall be
retained by the laboratory and shall be made available to the data requestor
as appropriate. The frequencies of these procedures shall be as stated below
or at least once with each analytical batch.

1.2.2.1 Spikes, Blanks and Duplicates

General Requirements

These procedures shall be performed at least once with each ana]ytica]
batch with a minimum of once per twenty samples.

1. 2 2.1.1 Dup11cateA§gjke

- A sp11t/sp1ked field sample shall be analyzed with every analytical batch
or once in twenty samples, - whichever is the greater frequency. Analytes
stipulated by the analytical method, by applicable regulations, or by other
specific requirements must be spiked into the sample. Selection of the sample
to be spiked and/or split depends on the information required and the variety
of conditions within a typical matrix. In some situations, requirements of
the site being sampted may dictate that the sampling team select a sample to
be spiked and split based on a pre-visit evaluation or the on-site inspection.
This does not preclude the laboratory‘'s spiking a sample of its own selection
as well. In other situations the 1laboratory- may - select the appropriate .
"sampie. The laboratory's. selection should be. guided- by the objective of -
spiking, which {s to determine the extent of matrix bias or interference on -
analyte recovery and sample-to-sample precision. For soil/sediment samples,
spiking 1s performed at approximatety .3 ppm and, therefore, compounds 1n
excess of this concentration in the sample may cause interferences for the
determination of the spiked analytes. e

1.2.2.1.2 Blanks

Each batch shall be accompanied by a reagent blank. The reagent blank
shall be carried through:the entire analytical procedure. f

1.2.2.1.3 Field Samp]es/Surroggté Compounds

Every blank, standard, and environmental sample (including matrix
spike/matrix duplicate samples) shall be spiked with surrogate compounds prior
to purging or extraction. Surrogates shall be spiked into samples according
to the appropriate analytical methods. Surrogate spike recoveries shall fall
within the control limits set by the laboratory (in accordance with procedures
specified in the method or within +20%) for samples falling within the
quantification l1imits without dilution. Dilution of samples to bring the
analyte concentration into the 1linear range of calibration may dilute the
surrogates below the quantification 1imit; evaluation of analytical quality

then will rely on the quality control embodied in the check, spiked and
dupiicate spiked samples. »
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Each analytical batch shall contain a check sample. The analytes

employed shall be a representative subset of the analytes to be determined.
The concentrations of these analytes shall approach the estimated
quantification 1imit in the matrix of the check sample. In particular, check

samples for metallic analytes shall be matched to field samples in phase and
in general matrix composition.

1.2.2.2 Clean-Ups

Quality control procedures described here are intended for adsorbent
chromatography and back extractions applied to organic extracts. All batches
of adsorbents (Florisil, alumina, silica gel, etc.) prepared for use shall be
checked for analyte recovery by running the elution pattern with standards as
a column check. The elution pattern shall be optimized for maximum recovery
of analytes and maximum rejection of contaminants.

1.2.2.2.1 Column Check Sample

The elution pattern shall be reconfirmed with a column check of standard
compounds after activating or deactivating a batch of adsorbent. These
compounds shall be representative of each elution fraction. Recovery as
specified in the methods is considered an acceptable column check. A result

lower than specified indicates that the procedure 1{s not acceptable or has
been misapplied. oo

1.2.2.2.2 Column Check Sample Blank

The check blank shall be run after activating or deactivating a batch of
adsorbent.

1.2.2.3 Determinations

1.2.2.3.1 Instrument Adjustment: Tuning, Alignment, etc.

Requirements and procedures are 1{instrument- and method-specific.
Analytical instrumentation shall be tuned and aligned 1{n accordance with
requirements which are specific to the fnstrumentation procedures employed.
Indfvidual determinative procedures shall be consulted. Criteria for initial
conditions and for continuing confirmation conditions for methods within this
manual are found in the appropriate procedures.

1.2.2.3.2 Calibration

Analytical 1{instrumentation shall be calibrated 1n accordance with
requirements which are specific to the instrumentation and procedures
employed. Introductory Methods 7000 and 8000 and appropriate analytical

procedures shall be consulted for criteria for initial and continuing
calibration.
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1.2.2.3.3 Additional QC Requirements for Inorganic Analysis

Standard curves used in the determfnat1on of inorganic analytes shall be
prepared as follows:

Standard curves derived from data consisting of one reagent blank and
four concentrations shall be prepared for each analyte. The response for each
prepared standard shall be based upon the average of three replicate readings
of each standard. The standard curve shall be used with each subsequent
analysis provided that the standard curve is verified by using at least one
reagent blank and one standard at a level normally encountered or expected in
such samptes. The response for each standard shall be based upon the average
of three replicate readings of the standard. If the results of the
verification are not within +10% of the original curve, a new standard shall
be prepared and analyzed. If the results of the second verification are not
within +10% of the original standard curve,. a reference standard should be
employed to determine {f the discrepancy 1s with the standard or with the
instrument. New standards should also be prepared on a quarterly basis at a
minimum. All data used 1in drawing or describing the curve shall be so

indicated on the curve or 1{ts description. A record shall be made of the

verification.

Standard deviations and relative standard deviations shall be calculated
for the percent recovery of analytes from the spiked sample duplicates and

from the check samples. These values shall be established for the twenty most '

recent detenninat1ons in each category.

1.2. 2 3.4 Add1t10nal Quality Control Requirements for
Organic Analysis

The'foiTowing fequ1rements”sha11 be applied to the analysis of samples.by'
gas chromatography, 1iquid chromatography and gas chromatography/mass

spectrometry.

The calibration of each 1ﬁstrument. shall be verified af frequencies

specified in the methods. A new standard curve must be prepared as specified
in the methods. ' '

The tune of each GC/MS system used for the determination of organic
analytes shall be checked . with 4-bromofluorobenzene (BFB) for determinations
of volatiles and with decafluorotriphenylphosphine (DFTPP) for determinations
of semi-volatiles. The required {ion abundance criteria shall be met before
determination of any analytes. If the system does not meet the required
specification for one or more of the required f{ons, the instrument must be
retuned and rechecked before proceeding with sample analysis. The tune
performance check criteria must be achieved daily or for each 12 hour
operating period, whichever is more frequent.

Background subtraction should be straightforward and designed only to
eliminate column bleed or instrument background ions. Background subtraction
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actions resulting in spectral distortions for the sole purpose of meeting

special requirements are contrary to the objectives of Quality Assurance and
are unacceptable.

For determinations by HPLC or GC, the instrument calibration shall be
verified as specified in the methods.

1.2.2.3.5 Identification

Identification of all analytes must be accomplished with an authentic
standard of the analyte. When authentic standards are not available,
{dentification is tentative.

For gas chromatographic determinatfons of specific analytes, the relative
retention time of the unknown must be compared with that of an authentic
standard. For compound confirmation, a sample and standard shall be re-
analyzed on a column of different selectivity to obtain a second
characteristic relative retention time. Peaks must elute within daily
retention time windows to be declared a tentative or confirmed identification.

For gas chromatographic/mass spectrometric determinations of specific
analytes, the spectrum of the analyte should conform to a literature
representation of the spectrum or to a spectrum of the authentic standard
obtafned after satisfactory tuning of the mass spectrometer and within the
same twelve-hour working shift as the analytical spectrum. The appropriate
analytical methods should be consulted for specific criteria for matching the

mass spectra, relative response factors, and relative retention times to those
of authentic standards.

1.2.2.3.6 Quantification

The procedures for quantification of analytes are discussed in the

appropriate general procedures (7000, 8000) and the specific analytical
methods. : ‘

In some situations in the course of determining metal analytes, matrix-
matched calibration standards may be required. These standards shall be
composed of the pure reagent, approximation of the matrix, and reagent

addition of major interferents in the samples. This will be stipulated in the
procedures.

Estimation of the concentration of an gﬁggn1c compound not contained
within the calibration standard may be accomplished by comparing mass spectral
response of the compound with that of an {nternal standard. The procedure is
specified in the methods. ONE - 14
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The detection 1imit and quantification 1imit of analytes shall be

evaluated by determining the noise level of response for each sample in the

batch. If analyte is present, the noise level adjacent in retention time to

the analyte peak may be used. For wave-length dispersive instrumentation,

multiple determinations of digestates with no detectable analyte may be used

to establish the noise level. The method of standard additions should then be

used to determine the calibration curve using one digestate or extracted

sample in which the analyte was not detected. The slope of the calibration
curve, m, should be calculated using the following relations:

1.3 DETECTION LIMIT AND QUANTIFICATION LIMIT

m = slope of celibration 1ine
Ssg = standard deviation of the average noise level |
- MDL = KSg/m
- For K = 3; MDL = method detection 1imit.
"For K = 5; MQL = method quantitation limit.

1.4 DATA REPORTING -

The requirement of reporting analyt1cal results on a wet-we1ght or a dry-
weight basis is dictated by factors such as: sample matrix; program or
regulatory requirement; and objectives of the analysis. ’

- ... Analytical. results shall be reported with the percent moisture or percent
solid content of the sample. '

1.5 QUALITY CONTROL DOCUMENTATION

The following sections 1ist the QC documentation which comprises the
complete analytical package. This package should be obtained from the data
generator upon request. These forms, or adaptations of these forms, shall be
used by the data generator/reportor for inorganics (I), or for organics (0) or
both.(1/0) types of determinations.

1.5.1 Analytical Results (I/0: Form I)

Analyte concentration.

Sample weight.

Percent water (for non-aqueous samples when specified).
Final volume of extract or diluted sample.

Holding times (I: Form X).

ONE - 15

Revision
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Section No. _14.0
Revision No. _]

Date: _12/17/87

Page __ {8 of __59

EXHIBIT 14 (cont’d)
1.5.2 Calibratfon (I: Form II; O: Form V, VI, VII, IX)

Calibration curve or coefficients of the linear equation which
describes the calibration curve.

Correlation coefficient of the linear calibration.
Concentration/response data (or relative response data) of the
calibration check standards, along with dates on which they were
analytically determined.

1.5.3 Column Check (0: Form X)

Results of column chromatography check, with the chromatogram.

1.5.4 Extraction/Digestion (I/0: Form I)

Date of the extraction for each sample.
1.5.5 Surrogates (0: Form II)
Amount of surrogate spiked, and percent recovery of each surrogate.

1.5.6 Matrix/Duplicate Spikes (I: Form V, VI; O: Form III)

Amount spiked, percent recovery, and relative percent difference for
each compound in the spiked sampies for the analytical batch.

1.5.7 Check Sample (I: Form VII; 0: Form VIII)

Amount spiked, and percent recovery of each compound spiked.
1.5.8 Blank (I: Form III; O: Form IV)
Identity and amount of each constituent.

1.5.9 Chromatograms (for organic analysis)

All chromatograms for reported results, properly labeled with:
- Sample {identification
- Method identification.

- Identification of retention time of analyte on the chromatograms.

ONE - 16
Revision

0
Date September 1986
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Section No. __14.0
Revision No.

Date: _12/17/87
Page __ 19 of _ 39

EXHIBIT 14 (cont’d)

1.5.10 Quantitative Chromatogram Report (0: Forms VIII, IX, X)

Retention time of analyte.

Amount injected.

Area of appropriate calculation of detection response.
Amount of analyte found.

Date and time of injection.

1.5.11 Mass §pectrum

Spectra of standards generated from authent1c standards (one for
each report for each compound detected).

Spectra of analytes from actual analyses.
Spectrometer {dentifier.

1.5.12 Metal Interference Check Sample Results (I: Form IV)

1.5.13 Detection Limit (I: Form VII; 0. Form I)

Ana1yte detect1on Timits with methods. of estimation.'

1.5.14 Results of Standard Additions (I: Form VIII)

“1.5.15 Results of Sertal Dilutions (I: Form IX) .
1.5.16 Instrument Detection Limits (I: Form XI)

1.5.17 ICP Interelement Correction Factors and ICP Linear Rang__
(when applicable) (I: Form XII, Form XIII).

1.6 REFERENCES

1. Guidelines and Specifications for Preparing Quality Assurance Program
Plans, September 20, 1980, Office of Monitoring Systems and Quality Assurance,
ORD, U.S. EPA, QAMS- 004/80 Washington, DC 20460.

2. Interim Guidelines and Specifications for Preparing Quality Assurance
Project Plans, December 29, 1980, Office of Monitoring Systems and Quality
Assurance, ORD, U.S. EPA, QAMS-005/80, Washington, DC 20460.

ONE - 17
Revision

Date Sept iBer 1986
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SectionNo. _]40
RevisionNo. |
Date: _12/17/87

Page 20 of 359
EXHIBIT 14 (cont’d)
Date
e ————————
COVER PACE
LNURCANLLIC ANALYSES UATA PACKAGE
Lab liame Casec l.o.
o Q.C. Keport lo.
Sample lLumbcurs
Comments:
ONE - 18
Revision 0

Date September 1986
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EXHIBIT 14 (cont’d)

LAB NAME

LAb SAMPLE 1lL. NO.

Matrix:

Form 1

| Sample No.

Date

Section INo.

Revision No. _]
A17R7

Date:

Page _ 21 of _:

INORGANTIC ANALYSIS DATA SHLEY

CASE NO.

Lab Receipt Date

QC REPORT NO.

tlements ldentified and Measured

Uther

2176-22/HAZ/310

Water 'Sludge
ug/L or mb}kg dry wéight‘(Circle One)

1. Aluminum 13. Magnesiuc

“2. . Antimonv 14. Manganese
 3. fArsénic 15. Mercury
s Barium 16.. Nickel

S. Beryllium 17.  Potassium

6. Cadmium -~ 18. Selenium
7. Calcium 19, Silver

8. Chromium 2u. Sodiunm

9. Cobalt 21. Thalliunm

“1u. Capger . 22. Vanadium

Ilt. Iron 23. 2inc

12. Lead Precent Solids ()

Cyanide

Comments:

Lab Manager
ONE - 19
Revision 0
Date September 1986
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EXHIBIT 14 (cont’d)

Section No.
Revision No.

Form 11 Date: _12/17/87
Q. C. Report No. Page‘——zz——-Of——ig-
INITLIAL AND CONTINUING CALIBRATION VERIFLCATIUN
LAB NAME CASE NO.
DATE UNITS @ ug/L
Compound Initial Calib.! Continuiqg’CalibrationZ
Metals: True Value| Found | ZR | |True Value| Found | XR | Found | %k [[dethod‘!
1. Alunminum
Z. Antimony l
3. Arsenic
4. Barium
5. beryllium
6. Cadmium
7. Calcium
8. Chromiun
9. Cobalt
10. Copper
11. Iron
12. Lead
13. Magnesium
14. Manganese I
15. tiercury l l
lo. Nickel | i
17. Potassiumi |
Is. Selenium | | |
1y. Silver | | { L |
20. Sodium | | 1 [l |
Zl. Thallium | | | | l ! I |
22. Vanadium | | | 1 1| [l [
23. gine | l | | I S N | L
Uther: l L, l 441 ’ [ ll J
l L l l 1 1
Cyanige | | | | 1 1! 1
I tnitial Calibration Source ¢ Continuink Calibration Sourée
4 Indicate Analytical Mcthod Uscd: P - 1CP; A - Flame AA; F - Furnace AA
ONE -~ 20
Revision 0
Date September 1986
14-22
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EXHIBIT 14 (cont’d) Section No.
Revision No. _|

Form Il Datc:
Q. C. Report Mho. Page-__ZI___Of__j
BLANKS
LAB NAME CASE NO.
DATE UNIT>
Infcial "Continging Calibration Preparation Blan;]
. Kalibration Blank Value . Matrix: |[Mactrix:
Compound Blank Value 1 2 3 4
r i 2

Metals:

l. Aluminum

2. Antimony-

3. Arsenic

4. Barium

5. beryllium
6. Cadmium
7. Calcium

B, Chromium

9. Cobalt

1U. Copper

I1. Iron
12. Lead
13, Magnesium

Ik.,Mangancse
15. Mercury
16. Nickel

17. Potassium

Is. Selenium

1y, Silver

2U. Sodium

1. Thallium

22. Vanadium

23. Zinc

Other:

Cyanide
T Reporting Units: agqueous, ug/L; solid mg/kyg

ONE ~ 21
Revision 0

Date September 1986
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EXHIBIT 14 (cont’d) Section No. _14.0

Form IV Revision No.
Q. C. & No Date: _12/17/37
+ C. Keport . Page of
ICP INTERFERENCt CHECK SAMPLE )
LAB NAME CASt NO.

Check Saomple 1.D.

DATE Check Sample Source
Units: ug/L
Control Limits! A Initial Final
Conmpound Mean Std. Dev. True? Obscrved iR Obscrved %R
Mecals:

1. Aluminum

2. Antimony

3. Arsenic

4. Barium

5. bBeryllium

6. Cadmium
— 7. Calcium

8. Chromiux

9. Cobalt 8

10. Copper

11. Iron
o 12. Lead
13. Magnesium

14, Manganese
15. Mercury
16. Nickel

17. Potassium

18. Selenium
,,,,, Y. Silver

20. Sodium j

21. Thallium | : 1

44. Vanadium ! !
23. zinc ' |
Uther: I

1 Mean valuc based onn = .

¢ True value of LPA ICP Interference Check Sample or contractor standard.

ONE - 22
Revision ]
Date September 1986
14-24
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EXHIBIT 14 (cont’d)

LAB NAME

Form V
Q. C. Report No.
SPIKE SAMPLE RECOVERY
CASE NO.

DATE

Section No,

Revision No.

Date: _{2/17/87
Page __ 25 of _ 59

Saample No.
Lab Sample ID No.

Units

Matrix

Compound

Control Limit

Spiked Sample Sample

Spiked

R

Result (SR) | Added (sA)

r!

Hetqls:
1.  Aluminum

Result (SSR)

2. Antimonv

3. Arsenic

4, Bafium

5. Befz;}iuu

6. Cadmiup

7. Calciunm

8. Chromium -

9.  Cobalt

'10. Copper

1l. Iron -

 12. Lead

13. Magnesium

l4. Manganese

15. Mercury

16. Nickel

17. Potassium

18. Selenjum

19. Silver

20, Sodiunm

21. Thalljiuz

22. Vanadium

23. Zinc

Other:

Cyanide

l xR = [(SSR - SR)/SA] x 100

“N"= out of control

“NR - Not required

Comments:

2176-22/HAZ/310

ONE - 23
Revision 0

Date September 1986
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EXHIBIT 14 (cont’d)

LAB NAME

Form V1
Q. C. Report No.
DUPLICATES

DATE

Matrix

SectionNo. _140

Revision No.
Date: _12/17/87

Page __ 20 _of _ 59

CASE NO.

Sample No.
Lab Sample ID No.
Units

Compound

Control Limit! Sample(S)

Duplicace(D) RPD?

Metals:

1.
2.
1.
4,
5.
6.
7.
8.
9.
10.
11.
12.
13.
lé.
15.
16.
17.
18,
19.
20.
21.
22.
23.

Uther:

Aluminunm

Antimony

Arsenic

Barium

Beryllium

Cadmiun

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesfiunm

Manganese

Mercury

Nickel

Potassium

Seleniun

Silver

Sodium

Thallium

Vanadium

Zinc

Cyanide

* Qut of Control

I To be added at a later date.

2 RpD = [|S - D|/((S + D)/2)) x 100

NC - Non calculable KPU due to value(s) less than CROL

2176-22/HAZ/310

ONE - 24
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EXHIBIT 14 (cont’d)

LAB KAME

Q.C.

Forg VI!

Report No.

INSTRUMENT DETECTION LIMITS ARD
LABORATORY CONTROL SAMPLE

CASE NO.

DATL

Section No.
Revision No.—u_t

Date:

Page _ 27  of 59

LCS ro.

———————————

Comgound

" Required Detection

Instrument Detection

Lizits (CRDL)~ug/1

Limits (1DL)=-ug/l"

1CP/AA Furnace

LD# 1D#

Lab Control Sample

ug/L

mg /kg

(circle one)
True

Found IR

lletals

1.
2.
.
a.
5.
6.
7.

13.
l4.
15.
16.
17.
i8.
is.
20.
21.
22.
23.

Other:

Aluminum

Antimony

Arsenic

Barium

Berylliun

Cadnmiun

Calcium’

Chromium- |

Cobalt

Copper

lron

Lead

Magnesium

ilanganese

llercury

Nickel

Potassium

Seleniunm

Silver

Sodium

Thallium

— e e | e -

Vanadium

Zinc

Cyanide

NR Ik

N - Mot required

2176-22/HAZ/310

ONE ~ 25
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Section No. 140

Revision No. 1
_lZLLZREL______

Page 28 of 359

COm A e e e e— at—,

3 ADY FINAL

EXHIBIT 14 (cont’d) Form vIIl
Q.C. Reporc No. Date:
STANDARD ADDITION KESULTS
LAB NAME CASE MNO.
DATE UNTS 7 ug/L
LPA U ALD | ADD 2 ADD
Sample #|clement |Matrix | ABS. | CON.[ABSZ | COK.|ABS.Z | COn.JaEs.Z | cun.3 | ¢

- o ey -

asasw S Eart Ww S 0 . A——

< Cuh is the concentration added, ABS.

concentration.

J Concentration as determined by MSA
*“r” is the correlation cocfticicnt.
¢+ ~ currelation cuefficient is outsid: ol control window of U.9Y5.

2176-22/HAZ/310

ONE - 26

14-28
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EXHIBIT 14 (cont’d)

Section No.
Form 1X Revision No.
Q. C. Report No. E:gt: J2/2917/8;7f 59
ICP SERIAL DILUTIONS -
LAB NAME CASE NO.
Sample No.
DATE Lab Sample 1D No.

Units I ug/L

Matr;x
Compound Initial Saople Serial Dilution® % Difference?
: ‘Concentration(1l) Resule(S) .
Metals:

1. Aluminum

Z. Antimony

3. Arsenic

4. Barium

5. Bervlliuc

6. Cadmium

7. Calcium

8. Chromiunm : : S S . S [

Y. Cobalt

1U. Copper

‘1. lron
12. Lead

13. Magnesium |

14. Manzanese : ‘ : |

15. Nickel ' |

I6. Potassium

17, Selenium

ls. Silver

ty. Sodium

20. Thallium

Zl. Vanadium

iL. Zincg

Uther:

|

! Liluced sample concentration corrected tor l:4 dilution (see Exhibit U)

Z percent bLifference = 1 -5 x luu

1
NK - Mot Kequired, initial sample concentration less thaa lU times 1UL
MA - Not Applicable, analyte not determined by 1ICP

ONE - 27
Revision 0

Date September 1986
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EXHIBIT 14 (cont’d) Section No. _14.0

Form X Revision No.
QC Report No. Date: _12/17/87
Page 30 of _ 59

HOLDING TIMES

LAB NAME
DATE CASE Nu.
LPA Dace Mercury Mercury CN Prep CN )
Sample No.| Matrix Received Prep Date |Holding Time! Date Holdiny Tioe!

(Davs) (Days)

1

lnolding time is detined as number of days between the datce received and the
sample preparation date.

ONE -~ 28
Revision 0
Date September 1986
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Section No. _14.0

ol | |

““““ EXHIBIT 14 (cont’d) Revision No. _}
Form XI Date: _12/17/87
~ INSTRUMENT DETECTION LIMITS Page __ 31 of 39
LAB NAME DATE
‘‘‘‘‘ 1CP/Flame AA (Circle One) Model Number__;_________ Furnace AA Number-__________
. r :
| Element Wavelength iDL Element Wavelength IDL
(nm) (ug/L) : (no) {ug/L)
l. Aluminum ‘ | lJ.VNagnesiumI
2. Antimony 14. Hggganese;
""" -1 3. Arsenic ' |15. Mereury: :
4. bariunm { }Ilb. Nickel :
s, Beryllium | 17. Potassium}
] _b. Cadmium | 8. Selenium =
“““““ : 7. Calcium | R | 1119, Silver ‘;
3. Chrémium [ . " ‘20; Sédiuﬁ »i
9. Cobalt L | 21. Thallium
IIQ. Copper : 22; Vanadium
11. Iron | | 23. zinc |
12. Lead : ]

Footnotes: e Indicate the instrument for which the IDL applies with a "P” (for ICP
an "A” (for Flame AA), or an "F” (for Furnace AA) behind the ILL valu

e Indicate elements commonly run with background correction (AA) with
3 "B” behind the analytical wavelength.

e lf more than one 1CP/Flame or Furnace AA is used, submit separate
Forms XI-X11l for each instrument.

- CUMMENTS :

Lab Manager

ONE - 29
Revision 0

Date September 1986
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EXHIBIT 14 (cont’d)

LABORATORY
DATE

Form XII

ICP Interelement Correction Factors

ICP Model Number

Section No.
Revision No.
Date: _12/17/87

Page 32 of _59

Interelement Correction Factors

for

Analyte

Analyte
Wavelength
(nz)

Al

Ca

Fe

Mg

|

lU‘

ll'

12.

13.

14,

15.

l6.

17.

ig.

17.

COMMENTS:

Antimonv

Arsenic

Bariuec

Bervlliuz

Cadmiuz

Chroziuc

Cobalt

Copper

Leacd

Manganese

Mercury

Nickel

Potassiuc

Seleniun

Silver

Sodiun

Thallium

Vanadium

Zinc

2176-22/HAZ/310

Lab Manager

ONE - 30

14-32

Revision

0

Date September 1986




EXHIBIT 14 (cont’d)

LABORATORY
DATE

Section No.
Revision No.
Form x1I} Date: _12/17/87
ICP Interelement Correction Factors Page<——}}——-°f__jﬂ__

1CP Model Number

Interelement Correction Facrors
for

Analyte

Analyte
Wavelength
(nm)

. 9.
10.
1.
12.
13.
14.
15.
16.
17.
18.

19.

COMMENTS:

Antimony

Arsenic

Barfum

Beryllium

Cadmiurm

Chroaium

Cobalt

Copper

Lead:

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

2176-22/HAZ/310

Lab Manager

ONE - 31
Revision 0
Date September 1986
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— EXHIBIT 14 (cont'd) Section No. __14.0

Form XIII Revision No.
ICP Linear Ranges Date: _12/17/87
g Page __34  of _ 59
LAB NAME ICP Model Number
DATE
| Integration Concen- Integration Concen~
Analyte Time tration Analyte Time tration
{Seconds) (ug/L) (Seconds) (ug/L)
I
l. Aluminum 13. Magnesiuwm |
|
2. Antimonv | l4. Manganese
|
3. Arsenic 15. Mercury |
= |
4. Bariunm 16, Nickel |
5. Berylliuz 17. Potassium
- ] ‘ '
6. Cadmium 18. Selenium
7. Calcium 19. Silver
8. Chromium 20. Sodium
,,,,, 9. Cobalt 2!. Thallium
10. Copper 22. Vanadium
- 11. Iron 23. Zinc !
12, Lead |
Footnotes: e Indicacte elements not analyzed by ICP with the notation “NA".
CUMMENTS:
Lab Manager
ONE - 32
Revision 0

Date September 1986
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Revision No.
Date: _12/17/87

Page 35 of _ 59

Sampie Number

EXHIBIT 14 (cont’d)

Organics Analysis Data Sheet

(Page 1)
Laboratory Name: Case No:
Lab Sampie ID Nc QC Report No:

Sample Matrix

Data Release Authorized By Date Sampie Received:

\_lolatila Compounds

Date Extracted/Prepared:

Date Anaiyzed:.

Conc/Dit Factor: pH

Percent Moisture: (Not Decanted)

ug/lorug/Kg  CAS ug/lorug/Kg

.CAS
Number {Circie One} Number . {Circie One)
74-87-3 Chioromethans 78-87-5 1, 2-Dichioropropane
74-83-9 Bromomethane 10061-02-6 | Trans-1, 3-Dichioropropene
75-01-4 ‘Vinyl Chioride 79-01-6 Trichlorostnene
75-00-3 Chloroethane 124-48-1 Dibromochioromethare
75-09-2 Metnviene Chioride 79-00-5 T. 1, 2-Trichioroethane
87-64-1 Acetone ° 71-43-2 Benzene )
75-15-0 Carpon Disultide 10061-01-5 { cis-1, 3-Dichloropropene )
75-35-4 1. 1.Dichlorgethene 110-75-8 2.Chloroethyivinyiether
75-34-3 1, 1.Dichioroethane 75.25-2 Bromoform
156-60-5 Yrans-V, 2-Dichioroethene 108-10-t 4-Methyi-2-Pentanons
67-68-3 Chlorotorm - - 591.78-6 2-Hexanone
107-06-2 1. 2-Dichlorosthane 127-18-4 Tetrachiorosthens
78-93-3 2-8Butanone 79-34-5 1.1, 2, 2-Tetrachloroethane
71-55-6 1, 1. 1-Trichioroethane 108-88-3 Toluene
56-23-5 Carbon Tetrachioride 108-80-7° Chiorcbenzene
108-05-4 Vinyl Acetate 100-41-4 Ethyibenzene
75-27-4 Bromodichioromethane 100-42-5 Styrene
Total Xyienes
Data Reportng Ousiders
For reporting results 10 EPA the f " ] e quairdiers are veed. - ’
A 1 iags or | Supiswrwng results 3re encoursged. Howewsr, the
delirution of sech flag mum be snphcit. : .
Velue M 1nve resull 15 8 walug greater 1NAN o equel to the detection hmil c Thrs flag [ S WRSTE 114 IS N1 LS 10N "B S
report ine value been confirned by GC/MS  Single component pesicides 210
. g/ ul o 11 1ina) BIUIECT SHOVId Be Contwined Dy GC- MS
v Indicates compound was tyzed tor Dut non Report tne .
Meremum detechion hmit tor Ihe sampie with 1ne U (@ g.. 10U) based [ ] Thes tiag 18 USed when ihe ansivie 18 found in the Diana as weil 23 2
ON PECESSHTY CONCENL BLION * thiulon BCTION (TM 8 N0t NECEISAN Y sAmpie R NGNS POSSIbIe  prodadie Slame coma:rinanion and
Ine insiruinent detechion hmit ) The footnote should read U- warng ine dala user 10 LBAE SOIOLIIAIE ACTION
Conpound was snalyred for dut Not aetected The number is the
ITNTIUM S1L8INEDH GRISCHION ket 10 The SaMOHe Other  Oiner specific {lags 8nd (00tNOIES MBY D 10Quwed L0 (Y ODSr iy Setine
he results N used. tRey MuSE DE |y ST IDET ANT LUCH ORI IDNHON
J Indhcates an eshimated wvaive. This flag 18 Used einer when ANBCHed 10 (NG G812 SUMMBIY r8POM
9 . aven for 1entalively wWenitied Compounds
where 8 ! ) response 1S 85sumed Or when 1Nhe Mass SpECIry! Oata
et ated (Ve presance ol 3 compound 1Rat Meets the wenification
enens bul 1he resull ¢ 0SS 1NAN 1he rpecHed detecion lmit dut
rester 1hen tero (0.g. 101 N himu of detecton 18 10 g/l and &
concentration of J ug |18 cakculated. report s JJ
Form |

ONE - 33
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Revision 0
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EXHIBIT 14 (cont’d)

Laboratary Name

Case No

Date Extracted/Prepared:
Date Analyzed:
Conc/Dil Factor:

Percent Maisture (Decanted)

Organics Analysis Data Sheet

(Page 2)

Semivolatile Compounds

Sampie Number

GPC Cleanup OYes ONo

Section No.

Revision No. |
1211787

Date:

Page __36 of 5

Separatory Funnel Extraction OYes

Continuous Liquid - Liquid Extraction (OYes

CAS ug/lorug’/Kg CAS ug/lorug/Kg
Number (Circle One) Number (Circie One)
108-95-2 Pnenol 83-32-9 Acenaphthene
111-44.4 bis({-2-ChloroethyilEther 51.28.5 2, 4-Dinitrophenol
95.57-8 2-Chioropnenol 100-02-7 4-Nitrgphanol
541.73-1 1, 3-Dichlorobenzene 132-64-9 Dibenzofuran
106-46-7 1. 4.0ichlorobenzene 121-14.2 2. 4-Dinitrotoluene
100-51-6 Benryvi Alcohol 606-20-2 2, 6-Dinitrotoiuene
95.50-1 1. 2-Dichiorobenzene 84-66-2 Disthyiphthalate
95.48-7 2-Methyipnenol 7005-72-3 4-Chiorophanyl-phenvieiner B
39638-32-9 |bis(2-chioroisopropyliEther 86-73.7 Fluorene
106-44-5 4-Methyiphenol 100-01-6 4-Nitroaniline
621-64-7 N-Nitroso-01-n.Propylamine 534-52-1 4, 6-Dinitro-2-Methyipheno!
67-72-1 Hexachloroethane B86-30-6. N-Nitrosodiphenylamine (1)
98-95-3 Nitrobenzene 101-55.3 4.8romophenyi-phenyiether
78-59-1 Isophorone 118.74.1 Hexachlorobentene
88-75-5 2-Nitrophenol 87-86-5 Pantachiorophenol
105-67-9 2. 4.Dimethyiphenol 185-01-8 Phenanthrene
65.85-Q Benzoic Acid 120-12.7 Anthracene
111-91-1 bis(-2-ChloroethaxyiMethane 84-74-2 Di-n-Butyiphthaiate
120-83-2 2. 4-Dichioropnenol 206-44-0 Fluoranthene
120-82-1 1. 2. 4-Trichiorobenzene 129-00-0 Pyrene
$1-20-3 Naphthalene 5-88-7 Butvibenzyiphthalate
106-47-8 4.Chloroamiine 1-94-1 3. 3'-Dichlarobentidine
87-68-3 Hexachiorobutadiene 6-55-3 Benzola)Anthracene
59.50-7 4.Chloro-3-Methylpheno! 117-81-7 bis{2-Ethyihexyl)Phtnalate
91-57-6 2-Methyinaphthsiene 218-01-9 Chrysene
717-47-4 Hexachlorocyciopentadiene 117-84-0 Di-n-Octyl Phthalate
88-06-2 2, 4, 6-Trichioroohanol 05-99-2 Benzo(bFluoranthens
95.95-4 2. 4, 5-Trichlorophenal 07-08-9 Benzo(k)Fluoranthene
91-58-7 2-Chioronapnthaiene 0-32-8 Benzo(siPyrene
88.74.-4 2-Nitroariline 193-39-5 indeno(1, 2, 3-ca)Pyrene
131-11.3 Dimethyt Phinalste 53-70-3 Dibenzis. hiAnthracene
208-96.8 Acenaphinylene 191-24-2 Benzo(g. h. i)Perviene
99-09-2 J-Nitroanitine
{1)-Cannot be separsted {rom diphenylamine
Form |
ONE - 34

2176-22/HAZ/310
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EXHIBIT 14 (cont’d)

Laboratory Name:

Case No

Date Extracted/Prepared: -

Organics Analysis Data Sheét

(Page 3)

Pesticide/PCBs

GPC Cleanup OYes ONo

Separatory Funnel Extraction OYes

Date Analyzed:

Conc/Dil Factor:

.Parcam Moisture (decanted)

Sampie Number

Section No. _14.0
Revision No. _|
Date: _12/17/87

Page 37 of 3¢

Continuous Liquid - Liquic Extraction DYes

CAS vg/lorug/Kg
Numbsr {Circle One)
319.84-6 Alpha-BHC
319.85-7 Beta-BHC
" 1319.86-8 Delta-BHC ,
58-89-9 Garmma-BHC {Lindane)
76-44.8 Heptachior ;
309.00-2 Aldnn
1024.57-3 Heptacnior Epoxide
959-98.8 Endosuitan |
60-57-1 Dieldrin
72-55.9 4.4'.00E
72-20-8: Endrin -
33213-65-9 | Endosuitan il
72-54.8 4, 4-00D
1031-07-8 . | Endosuifan Sulfate
50-29.3 - 4 4.007
72-43.5 Methoxychior
53494.70-5 | Endrin Ketone
57.74.9 Chiordane
8001-35-2 Toxaphene
12674-11-2 | Aroctor-1016
11104.28-2 | Arocior-1221
11141.16-5 | Aroclor-1232
5§3469-21.9 | Aroclor-1242
- }12672-29-6 | Aroclor-1248
[17097-69-1 | Aroctor-1254
11096-82-5 | Arocior-1260
Vi 2 Volume of extract injected (ul)
V‘ = Volume of water extracted (ml}
ws = Weight of sample extracted {g)
V‘ = Volume of total extract (ul)
V‘ or W‘ V‘ V-‘
Form 1
ONE - 35
Revision 0
Date September 1986
2176-22/HAZ/310 14-37 :



Laboratory Name:

EXHIBIT 14 (cont’d)

Case No:

Organics Analysis Data Sheet

Sampie Number

Section No.

Revision No. ]
Date: '

Page 38 - or 3

CAS
Number

Compound Name

RT or Scan
Fraction Number

Estimated
Concentration
{ug/1 or ug/kg)
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Form 1, Pant 8

ONE - 36
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Revision
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SectionNo. _ 140
Revision No. _|

Date: _12/17/87
Page __39 of 359
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SectionNo. _ 140

EXHIBIT 14 (cont’d)
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Revision No.
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EXHIBIT 14 (cont’d)

i NHOA

0

Date September 1986
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. EX}'{mrr 14 (COnt'd) .
GC/MS TUNING AND MASS CALIBRATION ectionNo.

Revision No.

Bromofluorobenzene (BFB) - Date: _12/1787
Page 44 of _ 59
Case No. Laboratory Name
Instrument 10 _______ Date Time

Data Release Authorized By:

m/e ION ABUNDANCE CRITER!A %RELATIVE ABUNDANCE
- S0 15.0 - 40.0% of the base peak
75 30.0 - 60.0% of the base peak
"""" B2 Base peak, 100% relative abundance
96 5.0 - 9.0% of the base peak
173 Less than 1.0% of the base peak
174 Greater than 50.0% of the base peak
. 175 5.0 - 9.0% of mass 174 ( ) §
176 Greater than 95.0%, but less than 101.0% of mass 174 ( ) 1
e 177 5.0 - 9.0% of mass 176 ( ' ¥ 2
THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING ‘Vlluc in parenthesis is % mass 174,
SAMPLES, BLANKS ANO STANDARDS. Value in parenthesis is % mass 176,
SAMPLE |D : LAB ID DATE OF ANALYSIS TIME QF ANALYSIS
FORM V
ONE - 42

Revision

0
Date September 1986

2176-22/HAZ/310 1444



EXHIBIT 14 (cont’d)

GC/MS TUNING AND MASS CALIBRATION
Decafluorotriphenyiphosphine (DFTPP)

Section No. 14
Revision No.
Date: _12/17/87

Time

%RELATIVE ABUNDANCE

Case No. Laborstory Name
Instrument 10 ______ Date ‘
Dau‘ Release Authorized By:

m/e ION ABUNDANCE CRITERIA
51 30.0 - 60.0% of mass 198
68 less than 2.0% of mes €S
69 mass 69 relative abundance
70 jess than 2.0% of mass 68
127 40.0 - 50.0% of mass 198
197 less than 1.0% of mess 198
188 base peak, 100% relstive abundance
199 5.0 - 5.0% of mass 198

"""" 275 | 10.0 - 30.0% of mass 198
36% greater than 1.6ea. o_l mass 198

- B 7)) present, but fess than mats 443
4_42 greater than 40.0% of mass 198

- 443 | 17.0-23.0% of rass 442

Page 45 of 59
C )
(Y
()

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING Y Vaiue in parenthesis it % mass 69.
SAMPLES, BLANKS AND STANDARDS. 7 4Vaiue in parenthesis is % mass 442,
SAMPLE 1D LAB (D OATE OF ANALYSIS | TIME OF ANALYSIS
FORM ¥V
ONE - 43
Revision 0
Date September 1986
2176-22/HAZ/310 14-45



EXHIBIT 14 (cont’d)

Case No:

Laboratory Name

Initial Calibration Data
Volatile HSL Compounds

Instrument | D;

Minimum RF for SPCC is 0.300

(0.25 for Bromoform)

Calibration Date:

SectionNo. _J40
Revision No, _|

Date: JZ&]L
Page 46  of _ 59

Laboratory ID

Maximum % RSD for CCC is 30%

Compound

RFaq

RFgo RFq00

RFys0

RFa00 -1

ccce.

%RASD | spcC..

Chioromethane

Bromomethane

Vinyl Chionde

Chigroethane

Meathylene Chioride

Acetone

Carbon Disulfide

1, 1-Bichloroethene

1. 1-Dichloroethane

Trans-1, 2-Oichioroethene

Chioroform

1. 2-Dichloroethane

2-Butanane

1.1, 1-Trichloroethane

Carbon Tetrachioride

Vinyi Acetate

8romodichioromethane

1, 2-Oichloropropane

Trans-1, 3-Dichioropropene

Trichioroethene

Dibromochioromethane

1. 1, 2-Tnichioroethane

Benzene

cis-1, 3-Dichiloropropene

2-Chioroethyivinylether

Bromoform

4-Methyi-2-Pentanone

2-Hexanone

Tetrachioroethene

1.1, 2, 2-Tetrachioroetnang

Toluene

Chiorobenzene

Ethyibenzene

Styrene

Total Xylenes

RF -Response Factor (subscript is the amount of ug/L}

BY -Average Response Factor

%ARSD -Percent Relative Standard Devistion

2176-22/HAZ/310

CCC -Calibration Check Compounds {«)

SPCC -System Performance Check Compounds (e«}

Form VI

ONE - 44

1446

Revision
Date

0

September 1986




EX}'IIBI'T 14 (C0nt’d) SCCtion NO,

4
Revision No.
Initia! Calibration Data Date: T —
Volatile HSL Compounds Page _ 47  of 59
Case No: ' Instrument | D:
Laboratory Name Calibration Date:

Minimum RF for SPCC is 0.300 Maximum % RSD for CCC is 30%
(0.25 for Bromoformij

Laboratory 1D )
L -1 : ¥ I . ccc.
Compound - RFa2o - RfFgg | RFyp00 RFygp | RF2p0 - AKF | % RSD | spcCe.
— RF -Response Factor (subscript is the amount of ug/L) CCC -Calibration Check Compounds (s}
HT -Average Response Factor SPCC -System Performance Check Compounds (se)
%RSD -Percent Relstive Standard Devistion
Form VI
ONE - 45

Revision 0
Date September 1986

2176-22/HAZ/310 1447



EXHIBIT 14 (cont’d)

Case No:
Laboratory Name

Initial Calibration Data

(Page 1)

Instrument 1D:

Minimum RF for SPCC is 0.050

Calibration Date:

Semivolatile HSL Compounds

Section No. _ 14
Revision No.
Date: _12/17/37

Page _ 48 of _ 59

Maximum % RSD for CCC is 30%

Laboratory 1D

Compound

RF20

RFso RFgo RF420

RFy80 -R_F.

cce.
% RSD SPCCe-

Phenoi

bisi-2-Chioroethyl)Ether

2-Chiorophenol

1. 3-Dichiorobenzene

1. 4-Dichtorobenzene .

Benzyl Alcohol

1. 2-Owchlorobenzene

2-Metnyiphenol

bis(2-chioroisopropy!)Ether

4.-Methyiphenoi

N-Nitroso-0i-n-Propylamine

Hexachioroethane

Nitrodbenzene

Isophorone

2-Nitrophenal

2. 4.0:metnyiphenol

Benzoic Acig

bis(-2-Chloroethoxy)Metnane

2. 4.Dichiocrophenoi

1, 2. 4-Trichlorobenzene

Napnthaiene

4.Chioroaniiine

Hexachlorobutadiene

4.Chioro-3-Metnhyiphenol

2-Methyinaphthalene

Hexachiorocyciopeniadiene

2. 4, 6-Trichiorophenol

2. 4, 5-Trichtorophenol

2-Chioronapnthaiene

2-Nitroarmiine

Dimetnhyl Phthalate

Acenaphtnylene

3-Nuaroaniine

Acenaphthene

2. 4-Oinitrophenol

4-Nitrophenol

Dibenzoturan

Response Factor (subscript is the amount of nanograms)

AF -Aversge Response Factar

%RSO -Percent Reiative Standard Devistion

CCC -Calibration Check Compounds («}

2176-22/HAZ/310

t -Not detectable at 20 ng

Form Vi

ONE - 46

14-48

Revision

SPCC -System Performance Check Compounds {«.)

0

Date September 1986




EXHIBIT 14 (cont’d)

Case Nao:
Laboratory Name

Initial Calibration Data

Semivolatile HSL Compounds

(Page 2)
Instrument ID:

Minimum RF for SPCC is 0.050

Calibration Date:

Section No.
Revision No.
Date: _12/17/87

Page _ 49 of 59

Lsborstory ID

~Maximum % RSD for CCC is 30%

Coiﬁ pound

RFgp

RFgp

RF420

| RFyg0

cce.

% RSD | SPCC..

2, 4-Dinitrotoluene

RF3q

2, 6-Dinitrotoluene

Diethyiphthalate

4.Chiorophenyl-phenyiether

Fluorene

4-Nitroaniline

[T 8- Binitro. 2-Meihyiphenol

|—t] —

N-Nitrosodiphenylamine {1}

4.8romophenyi-phenylether |

. |Hexachiorobenzene

Pentachiorophenol

Phenanthrene

Anthracene

Di-N-8utyiphthalate

Fluoranthene

Pyrene

-§Butyibenzylphthalate

3, 3'-Dichlorobennidine

Benzoia)Anthracene

bis{2-Ethyihexyl)Phthalate

Chrysene

Di-n:Qctyl Phthalate

Benzo(b)Fluoranthene

Benzo(k)Fluoranthene

Benzo(s)Pyrene.

indeno(1, 2, 3-cd)Pyrene

Dibenzia, h}Anthracene

Benzolg. h; i|Perviene

Response Factor (subscript is the amount of nanograms)

FT -Average Response Fector

%RSD -Percent Relative Standard Deviation

CCC -Calibration Check Compounds (s}

2176-22/HAZ/310

Form Vi

ONE - 47

1449

Revision

SPCC -System Performance Check Compounds (es)
t - Not detsctable at 20 ng
{1} -Cannot be saparated from diphenylamine

0

Date September 1986



EXHIBIT 14 (cont’d)

Case Na

Laboratofy Name

Initial Calibration Data

Semivolatile HSL Compounds

(Page 1)

Instrument ID

Minimum RF for SPCC 15 0.050

Calibration Date

Section No. ,
Revision No.

Date: _12/17/87

Page 50 of _ 59

Maximum % RSD for CCC 1s 30%

Laboratory ID
— ’ ccc-
Compound RFaq RFgq RFgq RFy20 RFy 60 RF % RSD SPCCee
[N SR
|—
Response Factor (subscript 1 the amount of nanograms) SPCC -System Performance Check Compounds (e«}
AF -Average Response Factor t .Not deteciatie at 20 ng
%ASD -Percent Relative Standarg Deviation
CCC -Catdranon Check Compounds (-}
Form VI
ONE - 48
Revision 0
Date September 1986
2176-22/HAZ/310 14-50



EXHIBIT 14 (cont’'d)

Continuing Calibration Check

Volatile HSL Compounds

Section No. _14.0

Revision No.
Date: _12/17/87

2176-22/HAZ/310

Revision

Page _ 51 of _ 59

Case No: Calibration Date:

Laboratory Name Time:

Contract No: Laboratory ID:

Instrument 1D: Initial Calibration Date:

Minimum RF for SPCC is 0.300 Maximum %D for CCCis 25%
(0.25 for Bromaform) ' )

Compound RF RFso %D ccc SPCC
Chioromethane s s
Bromomethane

Vinyi Chioride N

Chloroethane

Methylene Chioride

AZstone

Carbon Disuifide

1. 1-Dichioroethene .

1, 1-Dichloroethane s
Teans-1, 2-Dichioroethene

Chiorotorm .

1, 2-Dichloroethane

2-Butanone

1, 1, 1-Trichioroethane 1
Carbon Tetrachioride

Vinyl Acetate

Bromodichioromethane

-{1. 2-Dichioropropans ..

Trans-1, 3-Dichloropropene

Trichioroetnene

Dibromochioromethane

1. 1. 2-Trichloroethane

Benzene

cis-1, 3-Dichloropropene

2-Chioroethylvinyietner

Bromoform . .
4.Methyi-2-Pentanone

2-Hexancone

Tetrachloroethane

1.1, 2, 2-Tetrachloroethane .
Toluene .

Chiorobenzene L
Ethyibenzene .

Styrene

Total Xylenes
RFgq -Response Factor from daily standard file a1 S0 ug/! %D -Percent Difference
RF -Average Response Factor (rom initial calibration Form Vi CCC -Calsbrauion Check Compounds (s)

SPCC -Systam Performance Check Compounds {«.)
Form VII
ONE - 49

0

Date September 1986

14-51




EXHIBIT 14 (cont’d)

Case No. :
Laboratory Name

Section No. _{4.0

Continuing Calibration Check Revision No.
Volatile HSL Compounds Date: _12/17/87
Page __52 of _ 59

Contract No

Instrument 1D:

Minimum RF for SPCC 15 0.300

(0.25 for Bromoform)

Calibration Date

Time

Laboratory ID:

imitial Calibration Date:

Maximum %D for CCC is 25%

Compound

RF

RFfgo

% D cccC SPCC

AFgq -Response Factor from daily standard file 31 50 ug |
RF -Average Response Factor from iniiat calibratian Form Vi

2176-22/HAZ/310

°%0 Percent Difference
CCC -Calioration Check Compounds (+)
SPCC Svsiem Performance Cneck Caompounds i..)

Form Vit
ONE ~ 50
Revision 0
Date September 1986
14-52



EXHIBIT 14 (cont’d)

Case No:
Laboratory Name

Continuing Calibration Check
Semivolatile HSL Compounds

(Page 1)

Instrument |1D:

Minimum RF for SPCC is 0.050.

Calibration Date:

Time:

Section No. __14.0
D S

Revision No.
Date: _12/17/87
Page __ 53 of _ 59

Laboratory ID:

Initial Calibration Date:

Maximum %D for CCCis 25%

Compound

-

RFgo

%0

ccc SPCC

Phenol

bis{-2-Chloroethyl)Ether

2-Chlorophenol

1. 3-Dichiorobenzene

1. 4-Dichiorobenzene

Benzyl Alconot

1, 2-Dichlorobenzene

2-Methyiphenol

bis(2-chioroisopropyi)Ether

4.Methyiphenol-

N-Nitroso-Di-n-Propyiamine

Hexachioroethane

Nitrobenzene

Isopharone

2-Nitrophenol

2. 4-Dimethyiphenct

‘| Benzoic Acid

i

bis(-2-ChioroethoxyiMethane

2. 4-Oichlorophenai

1, 2. 4. Trichiorobenzene

Naphthaiene

4-Chioroanthne

Hexachilorobutadiene

4.Chlarg-3-Methyiphenol

2-Methyinaphthalene

Hexachlorocyciopentiadiene

2. 4. 6-Trichloropheno!

2. 4. 5.Trichloiuphenol 1
2-Chioronaphthaiene
2-Nitroanihine t
Dimethyi Phthaiate
Acenaphihyiene

3-Nuroaniine : T

Acenaphthene

2. 4.-Dinnrophenol

4-Nitrophenol

Oibenzoturan

RF 50 -Response Facior irom daily standutd hile a1 conceniration

indicated (5Q tow! nanograms)

R¥ -Average Response Facior Irom ininial calibration Form Vi

T-Duo to iow responss, snatyre

at 80 total nanograms

2176-22/HAZ/310

%D -Pescent Dilference

CCC -Cahbration Check Compounds {.)
SPCC -System Performance Check Compounds {-<)

Form ViI

ONE - 51

14-53

Revision 0

Date September 13986




Section No. _14.0

XHIBIT 14 (cont’d) Continuing Calibration Check Revision No.
Semivolatile HSL Compounds Date: _12/17/87
(Page 2) Page __ 54 of 59
Case No: Calibration Date:
Laboratory Name Time:
LLaboratory ID:
Instrument 10: Initial Calibration Date:

Minimum RF for SPCC is 0.050 Maximum %D for CCC is 25%

Compound RF RFfso % O ccc SPCC

2. 4-Dinitrotoluene

2. 6-Dinitrototuene
Diethylphtnalate
4.Chlorophenyi-phenylether

Fluorene

4-Nitroandine T

4. 6-Oinitro-2-Methyiphenol 1

N-Nitrosodiphenyiamine (1) .

4-Bromophenyl-phenyiether
Hexachiorobenzene
Pentachiorophenol! 1 .
e Phenanthrene
Anthracene
Di-N-Butyiphthaiate
Fluoranthene h
Pyrene
Butyibenzyiphthalate

3. 3'-Dichlorobenzidine
Benzo(alAnthracene
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Revision __ 0
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EXHIBIT 14 (cont’d)

Case No:
Laborstory Name

Section No. _14.0

Continuing Calibration Check Revision No. _]
Semivolatile HSL Compounds Date: _12/17/87
(Page 1) Page _ 55 of _ 59

Instrument 1D:

Minimum RF for SPCC is 0.050

Calibration Date:

Time:
tLaboratory iD:
initial Calibration Date:

Maximum %D for CCC is 25%

'Eompound

L1

RFSb

% D N ccc SPCC

-

RFsO -Ruspunse Factar (rom Jaily staixdarsd hie at concentranon

ndicated (SQ total nanograms)

AT -Avurage Response Fuctur rom imitai Cubibratiun Form Vi

T'D"' 10 low response. snalyie
a1 80 total nanograms
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oD -Percent Ditlerence
CCC -Caliratiun Checkh Compuunds ()
SPCC System Periormance Check Compounds (.-}

Form Vi

ONE - 53

Revision 0

Date September 1986
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- Section No. _14.0
IXHIBIT 14 (cont’d) Pesticide Evaluation Standards Summary RevisionNo. _1

(Page 1) Daw: _ml[B_L_.
- Page 56 of _ 39
_ Case No Laboratory Name
GC Cotumn:
» Date of Analysis Instrument ID!
Evaluation Check for Linearity
h Lavoratory
)
e Calibrauon Calibration Calibration % RSD
Pesticide Factor Factor Factor { £10%)
Eval. Mix A Eval. Mix B Eval. Mix C
e Alarin
gnarnin
44007
Dibutyl
- Chiorendate

) Evaluation Check for 4,4’- DDT/Endrin Breakdown
(percent breakdown expressed as total degradation)

Laboratory Time of Endrin 4.4'- 007 Combined!’!

LD. Analysis

EvaiMix B
i 72 Hour

Eval Mix B

Eval Mix B

EvaiMix B

EvaiMix B

Eval Mix B

Evai Mix B

EvaiMix B

Eval Mix B

EvaiMix B

Evel Mix B

EvalMix B

(1) See Exhibit E, Section 7.5 4
{2) See Exhibit E, Section 7.3.1.2.2.1 RCRA

Form VIl 4/86

ONE - 54
. Revision 0
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IXHIBIT 14 (cont’d)

Pesticide Evaluation Standards Summary

Section No.

(Page 2) Revision No.
Evaluation of Retention Time Shift for Dibutyl Chlorendate Date: _12/17/37
Report all standards, blanks and samples Page _ 57  of 39
Lab Ticme of Percent SMO Lab Time of Percent
Sainple No 1.D. Analysis Diff. Sample No. 1.D. Analysis Diff.
RCRA
Form Vil (Continued) 4/88
ONE - 55
Revision 0
Date September 1986
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Section No
Revision Nu

Date: _10/2t
Page _ 1

15.0 CORRECTIVE ACTION
HMM'’s Corrective Action Program

All corrective action reports will be written by the QA Manager and submitted to the
Principal-in-Charge for formal action.

Corrective Action reports will be based on the monthly performance and systems audit
results in each area outlined in Section 12.0.

All field activities have predetermined limits for data acceptability (outlined in Section
12.0). The recorded data from field activities will be checked by the Project/Field Manager
(on-site) and then by the QA Manager. Any deviations from the limits for data acceptablhty will
be noted in a corrective action report.

For laboratory analysis, the Clean Harbors (Bedford) Project Manager w111 perform a
review of all analytical results and submit them to the QA Manager (HMMs) for review. All
samples analyzed by Clean Harbors will follow EPA approved methods. Each EPA Method has
predetermined limits for data acceptability (as outlined in Section 12.0) these limits will be
adhered to by Clean Harbors and reviewed by HMMs QA Manager. The Contract Laboratory
Program also has predetermined limits for data acceptability. These also will be adhered to by
Clean Harbors and reviewed by HMMs QA Manager. Any deviations from the predetermined
limits for data acceptability will warrant a Corrective Action Report written by HMMs QA
Manager and will be submitted to the Principal-in-Charge. Clean Harbors may also be required
to reanalyze samples which can be proven to have been analyzed improperly or with Quality
Control deviations at no additional cost.

lemen I ctiv tion

1. Monthly review of Systems Audit of field and laboratory activities.

2. Monthly review of Performance Audits of field and laboratory activities.

3. QA Managers monthly QA report to management.

4.  The notation of any deviations from predetermined limits for data acceptability.
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Section No. __15.0
Revision No. _3
Date: _10/20/88
Page 2 of 3

Procedures for Corrective Action

1. Identification and definition of the problem.
2. Assignment of responsibility for investigating the problem.
3. Investigation and determination of the cause of the problem.
4. Determination of a corrective action to eliminate the problem.
5. Assigning and accepting responsibility for implementing the corrective action.
6. Implementing the corrective action and evaluating its effectiveness.
7. Verifying that the corrective action has eliminated the problem.
1 Harbors’ Analytical Services - Bedford Division - Corrective Action Program
(Revision 1, 7/7/87)

QA/QC deficiency reports will be generated by the QA/QC supervisor. The QA/QC deficiency
(Figures 8 & 9, pages 42 & 43) will include data deficiencies and actions, recommended action
and dates, and completed action and dates. Copies of the report will be distributed to Technical
Managers and Lab Managers. If an individual(s) is responsible for a gross QA/QC deficiency,
the individual(s) is given a written QA/QC deficiency warning and the individual(s) signs the
warning. The individual, the QA/QC department and the personnel file each receive a copy of
the wamning. If an individual acquires three QA/QC deficiency warnings during a quarter, the
individual will be issued a day off without pay. A gross deficiency is defined as "an "out of
control” situation which is caused by the analyst, knowingly, not following Clean Harbors
QA/QC protocols”, as set forth in this manual.

When an "Out of Control" situation occurs, the supervisor will be notified as soon as possible.
Upon notification, the supervisor will recommend the appropriate corrective action. The
situation and corrective action will be documented by the supervisor in the appropriate "Out of
Control" log. The lab managers or QA/QC Supervisor will initial the documentation of
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Section No. _ 15.0

Revision No. 3
Date: _10/20/88
Page 3 of 3

successful corrective action after its completion and must approve resumption of analysis.
Repetitive "out of control” situations will be monitored for analyst-specific deficiencies and be
reported on the weekly QA/QC (Figure 10, page 44) summary. These analyst-specific problems
will be resolved as described above.
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. i S QA/QC DEFICIENCY

" Person(s)
|

1

Deficiehcy:

qw[nvescigation:

- — e
]Corrective action:

_——

—
=
=

—= Nalyst’s signature:

o ———

1§Upervisor'5 signature:

——

“———

Figure 8
Page 42

A/QC supervisor‘s signature:
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-

—
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Date:
Person:

Violation:

Corrective action:

Violator’s signature:

QA/QC DEFICIENCY

Supervisor'’'s signiture:

QA/QC supervisor's signiture:

Figure 9
Page 43
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CHAS QA/QC WEEKLY SUMMARY
Copies to Arthurllarkylou Mand Dave Neurton
DATE:

Identify data deficiencies and actions

Al

A2

A3

AL

AS

A6

Recommended action and dates

Bl

B2

B3

B4

B5

Bé

Completed action and dates

Cl

C2

C3

C4

C5

cé

Figure 10

PAGE 44
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Section No. __16.0

Revision No. _2
Date: ___(08/25/88
Page _ 1 of 1

16.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

Monthly QA reports will be submitted by the QA Manager to management, specifically
to the Principal-in-Charge. These reports will contain information on the monthly Performance
and System audit results (as outlined in Section 12.0). Also included will be the periodic
assessment of measurement data accuracy, precision and completeness of field activities and
laboratory analyses.

The reports will also contain any significant QA problems and their recommended
solutions.

The monthly QA report will contain projections of work and audits for the next month.
A copy of the monthly report will also be submitted to the EPA at this time. .
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Section No. ___17.0

RevisionNo. _ 2
Date: _ 08/25/88
Page 1 of_ 1

17.0 REFERENCES

10.

11.

Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans.
EPA-600/4-83004 February 1983. (QAMS-005180)

Test Methods for Evaluating Solid Waste - Physical/Chemical Methods. EPA SW-846,
1986, 3rd Edition.

Handbook for Analytical Quality Control in Water and Wastewater Laboratories.
EPA-600/4-79-019, March 1979.

Procedure for the Evaluation of Environmental Monitoring Laboratories. EPA
600/4-78-017, March 1978.

Manual for the Certification of Laboratories Analyzing Public Drinking Water Supplies.
EPA-570/9-82-002, October 1982.

Contract Laboratory Program - Statement of Work Organic and Inorganic Analyses,
October 1986, July 1987. As approved by D. Szaro, DPO.

EPA SW-846, 3rd Edition, Volume 1B, Analytical Protocols for the following: Volatile
Organic Analysis Method 8240, Base Neutral and Acid Extractables Methods 8270, PCB
Analysis Method 8080.

40CFR 143, July 19, 1979. National Secondary Drinking Water Regulations Procedure.
Instruction Book, Century Model OVA-128, Foxboro Company.

User Manual, OVM/Datalogger Model 580A, Thermo Environmental Instruments, Inc.

Instruction Manual, HNU ISPI 101 Analyzer, HNU Systems, Inc.
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SITE SAFETY PLAN
SAVAGE WELL SITE RI/FS
MILFORD, NEW HAMPSHIRE
VERSION 1.0

HMM Document No. 2176-022/HAZ/316
October, 1988

Prepared by:

HMM ASSOCIATES, INC.
336 Baker Avenue
Concord, MA 01742
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1.0 INTRODUCTION

1.1 Brief Site History

In February of 1983, volatile organic compounds were detected in the Savage Well during
routine water quality monitoring by the Water Supply Division of the New Hampshire Water
Supply and Pollution Control Commission (WSPCC).

In response to the contamination, hydrogeological investigations were initiated at the O K.
Tool Company, and Hitchiner Manufacturing Company, facilities which are located near the
Savage Well. The Hydrogeological Investigation Unit of the Water Supply and Pollution
Control Commission designed and implemented a study of the Savage Well area in the summer
and fall of 1984.

The study revealed that the area is underlain by an unconfined, high yield, overburden
aquifer. Volatile organic compounds were detected in the groundwater and surface water.

The Savage Well site is approximately one square mile in area, as defined in the EPA
work plan and contains four operating industrial facilities. Site access restrictions have not been
established by State or Federal agencies.

1.2 Purpose of The Site Specific Health and Safety Plan

The purpose of this site specific Health and Safety Plan is to provide specific guidelines,
and establish procedures, for the protection of personnel conducting a Remedial Investigation of
the Savage Well Site located in Milford, NH. The initial version (Version 1.0) of the site
specific health and safety plan nas based upon previous studies and information available at that
time. The plan and procedures will be updated based upon the on-going investigation of site
conditions, including the most current information available for each media.

All personnel conducting activities on-site in which a potential exposure exists shall be in
compliance with all applicable Federal/State rules and regulations. All personnel conducting
site activities shall also be familiar with the procedures, requirements and provisions of this
plan. In the event of conflicting plans/requirements, personnel must implement those safety
practices which afford the highest level of protection. Section 6.1 lists the general guidelines for
personnel conducting activities on-site. The procedures, requirements, and provisions addressed
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by this plan include: work environment monitoring (Section 6.1), personal protective equipment
levels (Section 6.2), health and safety action levels (Section 6.3), site control (Section 7.0),
decontamination (Section 8.0), site emergencies (Section 9.0), and other areas of health and
safety.

The project manager is directly responsible for all aspects of the project both technical and
administrative. The site safety manager is responsible for all aspects of health and safety for
activities conducted during the RI/FS. The site safety officer is responsible for insuring the site
safety plan is implemented properly at all times during site operations. Specific personnel
responsibilities will vary depending upon the task being conducted.
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2.0 LIST OF KEY PROJECT TEAM PERSONNEL

John Moebes - Project Manager
James O’Brien - Task Manager
Conrad Leszkiewicz - Task Manager
John Wood - Hydrogeologist
Donald Ellison - Hydrogeologist
Mark Heuberger - Hydrogeologist
Jim Young - Hydrogeologist
Loretta Sanford - Site Safety Officer
Robert Flatley - Engineer

- Paula Cappello - QA/QC Manager

Diana Lettro - EPA Project Manager

"""" 2176-022/WPPHAZ/316

HMM Associates
HMM Associates
HMM Associates
HMM Associates
HMM Associates
HMM Associates
HMM Associates
HMM Associates
HMM Associates
HMM Associates
U.S. EPA

(617)371-1692
(617)371-1692
(617)371-1692
(617)371-1692
(617)371-1692
(617)371-1692
(617)371-1692
(617)371-1692
(617)371-1692
(617)371-1692 )
(617) 573-9612



3.0 SITE AND TASK DESCRIPTION

3.1  Brief Site Description

The Savage Well Site is located in Southwestern New Hampshire in the Town of Milford,
which is in Hillsborough County. The study area (approximately one square mile) is
characterized by a variety of land uses ranging from agricultural to heavy industrial which is
interspersed with commercial and residential developments. The area immediately northwest
and east of the well site is utilized for agricultural purposes. Four major industrial facilities,
Hendrix Wire and Cable Company Inc., Hitchiner Manufacturing Company, Inc., New England
Steel Fabricators, Inc. and O.K. Tool Company, Inc. are located west and southwest of the
Savage Well Site at distances ranging from approximately 1,600 feet to 3,400 feet. A mobile
home park is located about 1,600 feet west of the Savage Well Site. Several single family
residences are located on Old Wilton Road and Perry Road, southwest of the site. Exhibit 1 is a
site map depicting the location of the primary industrial features and access roadways on the site.

3.2 Task Description

HMM Associates Inc. is tasked to conduct a Remedial Investigation/Feasibility Study
(RI/FS) at the Savage Well Site in Milford NH. This RI/FS is divided into 14 tasks. Below is a
brief description of the task and associated potential hazard(s) for each task which involves
on-site activities.

3.2.1 Study Area Survey

3.2.1.1 Task Description

The study area survey will provide a detailed topographic map of the site for use as a Site
Base Map during future RI/FS activities. Aerial photography and field surveying will be
employed to prepare a detailed site map for use in plotting reference locations and data
accumulated throughout the individual subtasks of the RI/FS. The ground control for the
photogrammetry and base map of the site will be performed by Eastem Topographic of
Wolfeboro, NH.
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HMM Enéineers Inc. will conduct additional field surveys to review and validate the
topographic base map once it is completed. HMM Engineers will also conduct additional
surveying in the summer months to identify plot property lines, utilities easements, right of way,
groundwater monitoring well locations, and other pertinent features which will be incorporated
into the final site map. Also included in the site survey will be a study to identify and delineate
wetland resources.

3.2.1.2 Exposure Potential

The study area survey will require a site walkover by the ground control crew and site
sufveyors. During the site walkover, surveyors will shoot spot elevations, locations, and
property boundaries. Periodic air monitoring will be conducted during ground control activities
and surveying activities in accordance with Section 6.1 to determine if an upgrade in level of
protection is required as defined by Section 6.3. The site walkovers have little to no effect
on-site conditions and therefore limits the potential for exposure is minimal.

3.2.2 Air Sampling

HMM Associates will conduct an air monitoring program in two phases. Phase I will
consist of an initial site walkover utilizing various monitoring equipment such as an HNU
photoionization detector (HNU) and/or a Foxboro OVA Century 128 Flame Ionization Detector
(OVA). If the site walkover suggests that airborne contamination of volatile organic compounds
(VOC’s) has migrated off-site or potentially could migrate off-site, Phase II sampling will be
initiated.

The data collection in Phase I will be used to aid in the evaluation of potential exposure in
other tasks. The Phase II effort, if required, will be directed toward determining the
concentration and identification of VOC’s off-site. To achieve this, five monitoring locations
will be established in the area of the suspected contaminant migration and at the background
location. Each monitoring location will be situated to avoid any upwind or downwind
obstruction which might alter the local wind currents. The samples will be collected at the
breathing zone (5 foot level) and adsorbed in a bed of Tenax or activated carbon resin.
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3.2.2.2 Exposure Potential

The air sampling task will require personnel to operate field portable organic vapor
detecting instruments to collect air samples at the inhalation level (5 ft.). The potential for
exposure is limited to the inhalation of volatile organic vapors. The field portable instruments
used in this task are identical to air monitoring equipment. Personal protection levels will be

determined from monitoring results, and action levels defined in Section 6.3.

3.2.3 Geophysical Investigations

3.2.3.1 Task Description

The objective of this task is to apply two remote sensing techniques to aid in the definition
of subsurface conditions and to assist in the location of soil borings/rock corings and
groundwater monitoring wells. The geophysical program is expected to provide information on
the depths and configuration of the bedrock surface and characteristics which may control
gfoundwatcr and contaminant flow in the bedrock. The two types of geophysical techniques that
will be utilized under this task will be magnetometry and seismic refraction. HMM Associates
will retain Geo-Centers, Inc. to perform the geophysical investigation under the supervision of a
HMM hydrogeologist.

3.2.3.2 Exposure Potential

The geophysical investigation will require personnel to place seismic energy sources
(shotgun cartridges) approximately one foot below grade. Geophones will be placed into
surficial soils. The potential for exposure during the geophysical investigations is through direct
contact with contaminated soils and inhalation of volatile organic vapors. Relatively high
concentrations of volatile organic contamination have been detected in the soil during previous
investigations in the areas of seismic line SL-2 and magnetometry survey area MG-1 and MG-2.
(See Exhibit 1). During the placement of geophones and shot points, a modified Level D (as
specified in Section 6.2) will be required to reduce the risk of exposure through direct contact.
During the ignition of shot points, personnel will be located in a remote area to avoid potential
hazards. The work area will be monitored (as specified in Section 6.1) for levels of volatile
organic vapors. If concentration of volatile organic vapors exceed action levels as defined in
Section 6.3, then an upgrade in level of personnel protection and other appropriate measures is
required.
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3.2.4 Surface Water and Sediment Sampling

3.2.4.1 Task Description

Surface water samples SW1 through SW21 and sediment samples SW1 through SW17
will be collected using containers, sampling methods and handling methods in accordance with
protocols approved by the EPA. An effort will be made to sample the surface waters at low flow
conditions. Samples are to be collected after a three to four day period during which no
precipitation or snow melt events have occurred.

3.2.4.2 Exposure Potential

Previous investigations have detected surface water contamination in various
concentrations and locations. Volatile organic vapors may be present during sampling
collection. Potential exposures exist through inhalation of volatile organic vapors and direct
contact with contaminated surface water and soils. A modified Level D will be required (as
specified in Section 6.2) for all surface water and sediment sampling to reduce risk of direct
contact during sampling handling. Air monitoring will be conducted to insure the proper level of
protection is provided. An upgrade in level of protection is required if air monitoring exceeds
action levels (as specified in Section 6.3). Boating may be required to obtain samples from the
Souhegan River. Personnel will be required to use Coast Guard approved personal flotation
devices.

3.2.5 Groundwater Monitoring Well Installation

3.2.5.1 Task Description

The hydrogeologic investigation will include the installation of a total of 15 overburden
well clusters, 4 bedrock wells, and 5 piezometers which will be installed as part of Phase I to
complement the existing array of wells located on-site. A well cluster will consist of two or
three individual wells depending on the saturated thickness of the overburden aquifer.

Screen placement will be contingent upon the results of field screening of split spoon
samples. All drilling and well installation activities will be conducted by Guild Drilling Co.
Guild will mobilize a Mobile B-40 or comparable rig with drive and wash, and rock coring
capabilities to install the monitoring wells. The Phase I overburden wells will be cored (10 feet)
into rock to confirm depth to rock and the bedrock characteristics.
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During drilling operations, HMM Associates will have an experienced geologist present at
each rig at all times to make observations, complete boring logs and supervise drilling
operations. Samples will be field screened using an OVA 128 Flame Ioninzation Detector
(OVA) to identify contaminated zones within the aquifer.

3.2.5.2 Potential Exposure

Groundwater well installation activities create the potential of contaminated groundwater
and soil to volatilize into the work environment. The potential exposure of organic vapor
inhalation and direct contact with contaminated groundwater and soils exist during groundwater
well installation activities. To reduce the risk of direct contact with contaminated soils a
modified Level D (See Section 6.2) will be initially required during groundwater well
installation. Periodic monitoring will be conducted in accordance with Section 6.1 to determine
if an upgrade in level of protection is required. .

3.2.6 Groundwater Sampling

3.2.6.1 Task Description

Sampling of all new and existing wells will be performed by an HMM hydrogeologist
experienced with required sampling methods, sampling equipment, and decontamination
procedures. HMM Associates proposes using a teflon bladder pump to sample wells with
sufficent submergence and recharge characteristics. Low yielding wells may either be sampled
with a type 316 stainless steel bailer attached to a teflon coated cable or peristaltic pump, fitted
with teflon tubing and a teflon sample trap.

3.2.6.2 Potential Exposure

The potential routes of exposure during groundwater sampling activities are through
inhalation of volatile organic vapors and direct contact with contaminated groundwater. During
all groundwater sampling a modified Level D (Section 6.3) will be required to reduce the risk of
exposure through direct contact. Periodic air monitoring of the work environment will be
conducted in accordance with Section 6.1 during sampling activities to determine the appropriate
level of personnel protection.
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3.2.7 Soils and Subsurface Investigations

3.2.7.1 Task Description

The purpose of the Phase I soils investigations is to determine the lateral and vertical
variation of contamination within the first two to three feet of the soil horizon. Sampling
locations will be selected based on the available historical information, disposal practices at the
site and on present knowledge of local geological conditions. This characterization will be
based upon an analysis of up to 90 soil gas samples for volatile organics using field portable
organic vapor detecting instruments.

Phase II (if deemed necessary) will utilize data from Phase I that identified source areas of
contaminated soils. A maximum of 40 borings will be completed to a depth of two feet below
the water table. A maximum of six test pit trenches, 2 feet wide by 15 feet long may be
excavated to groundwater or the maximum reach of the backhoe. These test pit locations will be
determined subsequent to the initial surfical reconnaissance and interpretation of the
magnetometry survey. The number of soil samples to be collected is estimated to be 18. Test
pits will be located with the intent of transecting suspected areas of disposal, lagoons, and tanks
which may have been backfilled in the past. Soil sampling may be required within the PRP’s
facilities if source areas are suspected.

3.2.7.2 Potential Exposure

Soils and subsurface investigations in Phase I involves excavating and venting of soils.
During the soil gas sampling collection, soil gas will be vented to the atmosphere in order to
collect the sample. The soil venting in Phase I and excavation in Phase II causes a potential
exposure of inhalation of volatile organic vapors. The collection of soil samples in Phase II
creates the potential for direct contact with contaminated soils. A modified Level D (see Section
6.3) will be required for sample collection and handling to reduce the risk of direct contact.
Periodic air monitoring will be conducted in accordance with Section 6.1 to monitor exposure to
respiratory hazards. Level C (Section 6.3) will be required for test pit activities. The potential
exposure to high concentrations of volatile organic vapors exists if ruptured drums are detected
during test pit activities. (See Section 6.1 on drum/tank restrictions).
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3.2.8 Treatability Study

3.2.8.1 Task Description

The treatability study includes conducting evaluations of volatile organic compound
removal by air stripping of groundwater and soil venting technologies. The air stripping study
will consist of the following: constructing monitoring wells; pumping wells; collecting and
analyzing groundwater samples; conducting an aquifer pump test; performing air stripper
treatment efficiency on a bench scale system with one day of evaluation; and, conducting a pilot

scale air stripping test with an increased flow rate and a thirty day performance evaluation.

3.2.8.2 Potential Exposure

The treatability study involves a number of different activities. Potential exposure from
the inhalation of volatile organic vapors exists during monitoring well construction, in the
pumping wells, in sample collection, in conducting pump tests, and during air stripping
activities. This potential exists due to the chance of open volatilization of groundwater in the
work environment. The potential for direct contact with contaminated groundwater exists in
sample collection, and pump test activities. During those activities in which direct contact with
contaminated groundwater exist a modified Level D is required (see Section 6.3). Periodic air
monitoring in accordance with Section 6.1 will be conducted to insure health and safety action
levels are met.
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4.0 HAZARD EVALUATION

4.1  Yolatile Organic Contamination

There is a substantial quantity of hydrogeologic information available from previous
investigations of the Savage Well Site area. The purpose and scope of the previous
investigations has varied from water supply exploration to contamination investigations at
specific locations within the site. Volatile organic contamination of groundwater is distributed
throughout the site. Contamination has been found in an area extending from O.K. Tool
Company to the west, Hitchiner Manufacturing Company and Hendrix Wire & Cable Company
to the south and to approximately 1,100 feet east of Savage Well. Three smaller areas of volatile
organic contamination in low concentrations were detected. Two of the areas were detected near
New England Steel Fabricators. The third area was located near the Hitchiner sludge disposai
site on Perry Road. »

A site map (Exhibit 1) featuring the site characteristics (monitoring well locations,
industrial facilities, etc.) is located at the end of this plan. This site map should be referred to for
monitoring well locations and other site characteristics mentioned in this section.

Previous investigations at the O.K. Tool Company facility indicated that there are several
areas containing high levels of volatile organic compounds which may be acting as significant
sources of groundwater contamination. The highest levels of volatile organic compounds in the
groundwater were detected downgradient from the O.K. Tool Company facility. Samples from
the north side of Elm Street have generally contained tetrachloroethylene in the largest
concentration with lesser amounts of trichloroethylene, 1,2 trans-dichloroethylene, and
1,1,1-trichloroethane. Samples from the south side of Elm Street have generally contained
1,1,1-trichloroethane in the highest concentration with lower quantities of tetrachloroethylene
and 1,1-dichloroethane.

Volatile organic compounds have been detected in the Hendrix-Hitchiner discharge
stream. The volatile organic compounds detected include 1,1,1-trichloroethane and methyl
isobutyl ketone in the greatest concentrations and relatively low concentrations of
tetrachloroethylene, 1,1-dichloroethane and 1,1 -dichloroethylene.
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The Hitchiner production well has contained similar volatile organic compounds such as
1,1,1-trichloroethane, tetrachloroethylene, and |,1-dichloroethane. The eastern extent of volatile
organic contamination of the groundwater was found to extend at least 1,100 feet east of the
Savage Well.

Six groundwater and four surface water samples were obtained in previous investigations
and analyzed for acid base/neutral extractable organic analysis. A total of ten compounds were
tentatively indentified. Acetophenone was detected in higher concentrations than any other
compound at MI-53 (472 ug/l).

4.2 Inorganic Contamination

Four surface water samples and two groundwater samples were analyzed in previous
investigations for inorganic parameters. Inorganic contamination varies in concentration and
location. MI-42 had higher levels of aluminum (202.4 ug/), antimony (5.5 ug/), barium (70.7
ug/l), arsenic (4.4 ug/l), manganese (3080 ug/l), and zinc (57.9 ug/l) as compared to the other
samples. The Hendrix-Hitchiner discharge stream samples, MI-52 and MI-53, exhibited hiéh
levels of iron (1511 ug/l and 637.5 ug/l respectively) and manganese (371.2 ug/l and 255.5 ug/l
respectively). In addition, antimony, barium, and copper were found at higher concenetrations
than detected in the Souhegan River samples. Nickel was detected only at MI-30 at a
concentration of 70.3 ug/l.

A comparison of data for the Souhegan River samples, MI-49 and MI-51, indicates that
levels of aluminum, antimony, barium, iron, and manganese are higher downstream of the
Hendrix-Hitchiner stream discharge than in the Souhegan River. The concentration of lead was
found to be relatively high (ranging between 261 ug/l to 305 ug/l), in all samples.

4.3  Surface Soil Contamination

Results from OV A headspace-screening performed previously at the O.K. Tool Company
facility and surrounding property has shown readings ranging from undetectable to greater than
1000 ppm (See Exhibit 6). Readings above 1000 ppm were recorded at four locations at depths
up to 4 feet. Four locations exhibited readings between 1000 ppm and 100 ppm and four
locations exhibited readings between 100 ppm and 10 ppm. Most locations exhibited readings at
or a few ppm.above, background. Elevated readings were generally found at locations north and
east of the main O.K. Tool building. Subsequent laboratory soil analyses indicated
tetrachloroethylene contamination at concentrations up to 300,000 ppb.
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5.0 SPECIFIC HAZARDS

In Section 3, the specific hazards identified for each task are indicated. Other specific
on-site hazards include:

o The inhalation of volatile organic vapors during site operations.

0 Direct contact with contaminated soil and/or groundwater.

o The inhalation of contaminated dusts during site operations.

o Oxygen deficient and/or explosive conditions upon entering confined or enclosed
spaces.

0 Physical injuries, such as heat stress, frostbite, abrasions, etc.

Investigations conducted to date have identified a number of chemical substances to be
present on-site. A Hazardous Substance Identification Form has been prepared for each
chemical substance found to date in significant concentrations. These forms list physical,
chemical, and toxicological properties of the substance. Appendix A contains a draft copy of the
Hazardous Substance Identification Forms which are arranged in alphabetical order.
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6.0 PERSONNEL PROTECTION

Seneral Guideli  Monitori

All work conducted on-site shall be coordinated through the site safety officer
and/or the site manager.

During any activity conducted on-site in which a potential exists for exposure to
hazardous materials or, accident or injury, at least two persons shall be present
who are in constant communication with each other.

Following the procedures, requirements, and provisions of this plan, all personnel
who may be potentially exposed to hazardous materials or wastes shall be in
compliance with Federal/State regulations including OSHA 29 CFR 1910.120.

Any drum or tank discovered on-site shall not be sampled or opened until an
appropriate plan for unknown drum/tank sampling has been implemented.

Samples from areas known, or suspected, to be contaminated with hazardous
substances shall be handled with appropriate personal protective equipment.

All equipment used in site operations shall be properly cleaned and maintained in
good working order. Equipment shall be inspected for signs of defect and/or
contamination before and after use.

Eating, drinking, chewing gum, and smoking shall be prohibited while performing
site activities and in work zones. Personnel shall wash thoroughly before initiating
any of the aforementioned activities.

The discovery of any condition that would suggest the existence of a situation
more hazardous than anticipated shall result in the evacuation of site personnel and
the reevaluation of the hazard and the level of protection.
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Monitoring shall be performed within the work area on-site in order to detect the presence,
and the relative levels of toxic substances. Monitoring shall be conducted to identify other
dangerous situations such as the presence of flammable or explosive atmospheres and/or oxygen
deficient environments. The data collected throughout monitoring shail be used to determine the
appropriate levels of personal protective equipment. Monitoring shall be conducted in order to
determine baseline data on potential hazards prior to entry in the work area, and periodically
while conducting work on-site to evaluate any changes in conditions of the specific work area.
Each work area must be screened for ambient levels of contamination prior to initiating work
activities.

Periodic monitoring on the site will consist of monitoring initially, during change of site
cdnditions (i.e. opening of a monitoring well, soil excavation, sampling etc.), and at fifteen
minute intervals.

Any activity which is to be conducted in a confined or enclosed area must be monitored
for physical hazards such as explosion potential and oxygen deficiency, as well as chemical
contamination. Air monitoring and field screening equipment will consist of an HNU
photoionizer, a Thermo Environmental Instruments (OVM) photoionizer, a Foxboro organic
vapor analyzer (OVA), Draeger gas detector, an oxygen meter, and an explosimeter. The HNU,
OVM and OVA will be used for the determination of organic vapor activity in samples and in
the the work environment. The Draeger gas detector will be used to determine the presence of
inorganic gases in the work environment. The HNU and OVM have the ability to detect from 1
ppm to 2000 ppm. The OV A has the ability to detect from 1 ppm to 1000 ppm. The Draeger gas
detection limits vary depending on the compound being detected.

6.2 Personal Protective Equipment and Action Levels

The purpose of personal protective clothing and equipment is to shield or isolate
individuals from the chemical and physical hazards that may be encountered during work
activity. The level of protection required must correspond to the level of hazard known, or
suspected, in the specific work area.

There are four basic levels( A,B,C, and D) of personnel protection as established by the
U.S. Environmental Protection Agency (EPA). Level A provides the highest level of protection
and Level D provides the lowest. Exhibit 2 is a list of various levels of protection and indicates

the recommended and required equipment for activities conducted in the work area.
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0 Level D will be medified to contain; blue tyvek coveralls or field clothes, outer
chemical resistant gloves, chemical resistant boots, safety glasses and a hard hat if
overhead hazards are present.

o Level C will consist of white tyvek coveralls, full-faced air purifying canister
equipped respirator, inner and outer chemical resistant gloves, chemical resistant
boots, and a hard hat if overhead hazards are present.

o Level B will consist of the same equipment as listed for Level C with the
substitution of a full-faced Self Contained Breathing Apparatus or Supplied Air
Line in place of a full-faced air purifying respirator.

Personal protective equipment has been selected with specific considerations to the
hazards associated with the RI/FS site activities. The change in the color of tyvek coveralls has
been designed so that persons approaching the site who are aware of the designated color
schemes will be able to recognize the hazard level. The air purifying respirator cartridges
selected for use are the MSA GMC-H, which has the ability to protect against total organic
vapors up to 1000 ppm, 10 ppm chlorine, 30 ppm formaldehyde, 50 ppm hydrogen chloride and
50 ppm sulfur dioxide. The cartridges will also protect against dusts, fumes and mists having a
TWA less than 0.05 mg/m3; absestos containing dusts and mists, and radionuclides.

6.3 Health and Safety Action Levels

An action level is a point at which increased protection is required due to the
concentration of contaminants in the work area. Each action level is determined by the
concentrations above background levels and the ability of the personal protective equipment to
protect against that specific contaminant. A clean zone background level will be established at
approximately 30 to 50 feet (where practical), from the specific work area.

An upgrade to Level C is required if:

o Concentrations of organic vapors recorded in the work area by air monitoring

equipment are S ppm above background.
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An upgradc' to Level B is required if:

0 Concentrations of organic vapors recorded by air monitoring equipment in the
,,,,, work area reach or exceed 250 ppm above background levels.

o Concentration of oxygen recorded on the oxygen meter is less than 19.5%.
o Activities are conducted in areas of confined or enclosed spaces.

A cease and desist of operations at the specific work site is required if:

o Concentration of organic vapors recorded in the work area are greater than 1000
ppm.
o Concentration of combustible gases recorded on the explosimeter are greater than

20% of the lower explosion limit (LEL).

) Concentration of organic vapors recorded in an area accessible to the public are
greater than 5 ppm above background levels. \

o Concentration of oxygen recorded on the oxygen meter is less than 19.5% in an
area accessible to the public.

If ambient levels are measured which exceed the above criteria in areas accessible to the
public or unprotected personnel, necessary site control measures must be implemented prior to
commencing activities at the specific work site.

Personnel should also be able to upgrade or downgrade their level of protection with the
concurrence of the site safety officer and task manager.

o Known or suspected presence of dermal hazards.
o Occurrence or likely occurrence of gas, vapor or dust emission.
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J

) Change in work task that will increase the exposure or potential exposure with

hazardous materials.

) Request of the individual performing the task.

R t w

o New information indicating that the situation is less hazardous than was orginally
suspected.

o Change in site conditions that decreases the potential hazard.

o Change in work task that will reduce exposure with hazardous materials.
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7.0 SITE CONTROL

The purpose of site control is to minimize potential contamination of workers, protect the
public from the site’s hazards, and prevent vandalism. The degree of site control necessary
depends on the site characteristics, site size, and the surrounding community. The site map
(Exhibit 1) indicates the location of buildings and access roadways.

Site work zones will be established at each work area, and will be established directly
prior to the work being conducted. A basic guideline for Level B and C activities will be
followed for the establishment of work zones as indicated in Exhibit 3 and below.

Each work area will establish three zones.

o Exclusion Zone - contaminated work area.
\] Contamination Reduction Zone - the decontamination area.
o Support Zone - uncontaminated, clean area.

Each zone will be periodically monitored in accordance with Section 6.1 and personal
protection levels will be established in accordance with Section 6.3. The Exclusion Zone and
the Contamination Reduction Zone are considered work areas. The Support Zone is considered
an area which is excessible to the public (See Section 6.3 on requirements for public protection).

The Exclusion Zone is the area where primary activities occur, such as sampling,
installation of wells, clean up work, etc. This area must be clearly marked with hazard tape or
enclosed by fences or ropes. Only personnel involved in work activities will be allowed in the
Exclusion Zone.

The Contamination Reduction Zone is the transition area between the contaminated area
and the clean area. Decontamination is the main focus in this area. The decontamination of
workers and equipment limits the physical transfer of hazardous substances into the clean area.
This area must also be clearly marked with hazard tape and access limited to personnel involved
in decontamination. Decontamination is explained in a later section (Section 8.0) of this plan.

The Support Zone is an uncontaminated zone which is the location of adminstrative and
other support functions, such as first aid, equipment supply, emergency information, etc. The
Support Zone should have negligible potential for exposure to contaminants and is equivalent to
that of background.
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8.0 DECONTAMINATION
8.1 Personnel Decontamination

Personnel decontamination areas will be established at each sampling location. All
personal protective equipment will be disposed of, or decontaminated at the conclusion of each
work day. A designated container for tyvek suits and other disposables will be located on the
site. Tyvek suits, respirator cartridges, and other disposables (inner gloves) will be doffed at the
conclusion of each work day and replaced with new equipment prior to commencing work on the
following work day. Respiratory equipment, boots, outer gloves, and foul weather gear will be
washed and rinsed, then placed in a designated personal protective equipment storage area. The
required decontamination layout for Level B and C protection for site activities is shown in
Exhibit 4.

8.2 Equipment Decontamination

The drilling company will decontaminate all drilling equipment with a steam cleaner
before drilling at the first hole, between each boring, and at the conclusion of the drilling
activities. Drilling rigs will also be decontaminated with steam before leaving the site.
Monitoring, and other equipment used in an exclusion zone will be decontaminated in a

designated area in the contamination reduction zone.
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9.0 EMERGENCY INFORMATION

On-site emergencies can range in intensity from minor to serious conditions. Various
procedures for responding to site emergencies are listed in this section. The site safety officer or
alternate site safety officer is responsible for contacting local emergency services in emergency
situations. An injured person shall be accompanied by another worker at all times.

An emergency information sheet containing the hospital location, directions, phone
access, and emergency service phone numbers shall be posted at each work area during site
activities. A weather resistant copy of the emergency information sheet will be supplied to site
personnel.

9.1 Emergency Procedures for Contaminated Personnel

Whenever possible, personnel should be decontaminated before administering first aid. In
the Contamination Reduction Zone there will be a separate decontamination line for emergency
use only in order to reduce the risk of exposure.

o Skin Contact: Remove contaminated clothing, wash immediately with water, use
soap if available.
) Inhalation: Remove from contaminated atmosphere. Initiate artificial respiration

if necessary. Transport to hospital.

o Ingestion: Remove from contaminated atmosphere. Do not induce vomiting if the
victum is unconscious. Also, never induce vomiting when acids, alkalines, or
petroleum products are suspected.

0 If site personnel have unexplainably collapsed, all personnel must evacuate work
area. Rescue personnel must donn Supplied Air Respirators before evacuating

victim from work area.

o In case of fire, all personnel must evacuate work area and contact local fire

department.
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9.2 Ehxmaumms:s_and_tmmmm_&&ss

Basic first aid supplies (bandages, gauze, tape) will be located in the the first aid box. The
first aid box, along with a first aid manual for chemical accidents, (LeFeure, First Aid Manual
for Chemical Accidents) will be located in the Support Zone.

Temperature stress is one of the common illnesses at hazardous waste sites.
Acclimatization and frequent rest periods must be established for conducting activites where
temperature stress may occur. Below are listed signs and symptoms of heat stress, personnel
should follow appropriate guidelines if any personnel exhibit these symptoms.

0 Heat Rash - redness of skin. Frequent rest and change of clothing.

0 Heat Cramp - painful muscle spasms in hands feet, and/or abdomen. Administer
lightly salted water by mouth unless there are medical restrictions.

o Heat Exhaustion - clammy, moist, pale skin; dizziness, nausea rapid pulse,
fainting. Remove to cooler area and administer fluids orally or have physician
administer saline solution intravenously.

o Heat Stroke - hot dry skin; red, spotted or bluish; high body temperature of 104°F,
mental confusion, loss of consciousness, convulsions or coma. Immediately cool
victim by immersion in cool water. Wrap in wet sheet while fanning sponge with
cool liquid. While fanning, treat for shock. DO NOT DELAY TREATMENT.
COOL BODY WHILE AWAITING AMBULANCE.

Ambient air temperatures during site activities may create cold stress for on-site workers.
Procedures for recognizing and avoiding cold stress must be followed, cold stress can range
from frostbite to hypothermia. Below are listed signs and symptoms of cold stress. Personnel
should follow appropriate guidelines if any personnel exhibit these symptoms.

0 Frostbite - Pain in the extremities, and loss of manual dexterity. "Frostnip” or

reddening of the tissue, accompanied by a tingling or loss of sensation in the

extremities. Continuous shivering.

2176-022/WPPHAZ/316 _ 9-2



0 Hypothermia - Pain in the extremities and loss of manual dexterity. Severe,
uncontrollable shivering. Inability to maintain level of activity. Excessive fatigue,
drowsiness, irritability, or euphoria. Severe hypothermia: clouded consciousness,
low blood pressure, pupil dilation, cease of shivering, and unconsciousness.
Severe hypothermia may result in death.

Cold Stress and Frostbite Emergency Care

Remove the patient to a warm, dry place. If clothing is wet, remove and replace with dry
clothing. Keep patient warm. Rewarming of the patient should be gradual to avoid stoke
symptoms. Dehydration, or the loss of body fluids may result in cold injury due to a significant
change in blood flow to the extremities. If patient is conscious and alert, warm sweet drinks
should be provided. Coffee and other caffeinated liquids should be avoided because of diuretic
and circulatory effects. Extremities affected by frostbite should be gradually warmed up and
returned to normal temperature. Moist compresses should be applied; begin with luke warm
compresses and slowly increase the temperature as changes in skin temperature are detected.
Keep patient warm and calm, remove to a medical facility as soon as possible.

9.3  Safety Equipment

Safety and personal protective equipment will be kept in a designated area in the support
zone. The safety equipment availiable on-site is as follows: respiratory equipment, hard hats,
tyvek coveralls, safety glasses, gloves, boots, emergency eyewash, fire extinguisher, first aid kit
and manual.

9.4 Public Phone Access

There will be a phone for use inside the industrial facilites of Hitchiner Manufacturing,
Hendrix Wire and Cable, New England Steel Fabricators, and O.K. Tool Company.

9.5 Emergency Telephone Numbers

LOCAL
Milford Police Department Emergency Number 911
Milford Fire Department Emergency Number 911
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Ambulance Service
Milford Police Department
Milford Fire Department
Ambulance Service

State Police Department
Milford Medical Center

STATE

NH Water Supply and Pollution Control Commission
NH Bureau of Hazardous Waste Management

NH Fire Marshall Office

NH State Police (24 hour dispatch)

Poison Information Center

FEDERAL

U.S. EPA (24 hour hotline)

9.6 Directi Milford Medical C

Milford Medical Center is located on Route 101 in Milford Center. The address is 130

Nashua Road, Milford, N.H.

From the Savage Well Site head east on 101 (Elm Street) toward Milford Center. At the
junction of 101 and Route 13, turn right onto Route 13 and then left onto Nashua Street (Route
101 A). The Milford Medical Center is 0.7 miles from Route 13 on the left hand side of Nashua
Street. An area map (Exhibit 5) identifies the direction of the Milford Medical Center with

respect to the site.
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(603) 673-3131
(603) 673-1414
(603) 673-1414
(603) 472-7333
(603) 673-5623

(603) 271-3503
(603) 271-4608
(603) 271-3336
1-800-852-3411
1-800-562-8236

1-800-842-3411
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HAZAROOUS SUBSTANCE INFORMATION FORM

COMMON NAME ; 20/ / CHEMICAL NAME: ' ~
SYNONYMS Lhe dom [La
I. PHYSICAL/CHEMICAL PROPERTIES SOURCE
Natural physical state: Gas Liquid Solid : -~
(at ambient temps of 20°C-25%C) R <X,
Moleeular—weight Aromr ¢ Wk 4o C: /37.34 g/g-mole
Densityd q/ml
Specific gravityd W*/"C =4 <
Solubility: water oF /oC
SolubilityD: . of /9C
Boiling point o oF/oC f,q,s
Melting point —% oF /9C
Vapor pressure D .man rmﬁg € 7475 F/°C 44:4
Vapor density oF/°C
Fl?sh point ) oF /0C
open cup ; Closed cwp
Other: ZD’ 7% AS50mq s o3
7
I1I. HAZARDQUS CHARACTERISTICS
A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
RCGIH 72X 2 ;am g.5. freid K,
DFG MAL : .___%m__
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
Inhalation Yes No
Ingestion Yes No
Skin/eye absorption Yes No
Skin/eye contact Yes No
Carinogenic Yas No
Teratogenic Yes No
Mutagenic Yes No
Aquatic Yes No
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No
Toxic byproduct(s): Yes No
Flanmability Yes No
LFL
UFL
Explosivity Yes No
LEL
UEL

OH/WPPHAZO/5
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Hazardous Substance Information Form

COMMOM NANB:__Barium

I. PRYSICAL/CEENICAL PROPERTIES

CHEMICAL NAME: narium Ra

SOURCS
Natuzal physical state: Gas Liquid Solid x
(at ambient temps of 20°C=-25°C)
Molecular weight 137.33 q/g-mole___Marck
Density® 3.6 g/ml Marck
Specific gravity® ¢ *p/°C
Solubility: wvater e *p/*C
solubility®: 0 *p/°C
Boiling point 1600 'r% Marci
Melting point 710 °p/ MeIck
Vapot pressucte aniqg ¢ *p/°C
Vapor density Q *p/°C
Plash point °p/°C
{open cup ; closed cup )
Other:
{I. EASARDOUS CEARACTERISTICS TL.PEL... Q.5 malm’ B
A. TOXICOLOGICAL HEAZARD HAZARD? EFFECTS SOURCE
Inhalation Mo upper t.spiratorx irritation NIOSH
Ingestion Mo rritation, muscle spasm, NTOSH
skin/eye absocption Mo TIow pulse, extra systoles
skin/eye contact o Y6 irritation, skin burns
caccinogenic Yes o
Teratogqenic Yes Mo
Mutagenic Yes Mo
Aquatic Yes Wo
other: Yes No
8. TOXICOLOGICAL HEASARD HASARD? CONCENTRATIONS SOURCE
Combustibility Yes Merck
roxic byproduct(s): Yes
rlammabilicy Yes (MO Merck
LrL e
orL.
Bxplosivity Ye® @
URL

A0nly one is necessary.
Dpor organic compounds, ¢
requice soludility data.

ecovery of

spilled matecial bY solvent extraction may



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME : m CHEMICAL NAME: ézeﬂ; ene

SYNONYMS ne* Cof w-u,

I. PHYSICAL/CHEMICAL PROPERTIES SOURCE

Natural physical state: Gas Liquid Z Solid

(at ambient tamps of 20°C-25%C) ud -

Molecular weight 78 )] g/g-mole A/ /OS5 ~

DS:nsi.:za (tya g/ml =
ecific gravity .Q,uaf l 72 F/°C

Solubility water . /20 @ 727.02 °F/°C

SolLbility ' [ ] oF /oC

Boiling point 126°L =90./ ¥ =757 3%°F/°C

Melting point YSF /9

Vapor pressure g @__ 70 _F/@

Vapor density O2/09 @ 70 °F/®

Flash point /o2 * F /¢
(open cup : closed cup X )

Other:

»
p-

II. HAZARDOUS CHARACTERISTICS

A, Exposure limits (TLv, PEL, other) CONCENTRATION SOURCE
osmA AL ~Tulf /[Jp0mme SAX
PCGIH TLY * T8 [dpam SAX
Ceie = Lmeom - S s MLRS
B. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
088 of (oN3Sciowse€SS
Inhalation . Yes v No 5 22NESI, N headAache NIQSH
Ingestion Yes No
Skin/eye absorption Yes No
Skin/eye contact Yes . TR/ TRTIQA) OF EY& T
Carinagenic Yes No W.7/.\Y. 4
Teratogenic : Yes No -
Mutagenic Yes No
Aquatic Yes No
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No .
Toxic byproduct(s): Yes No
rlammabllity Yes l/ No
LFL N/ g_;j:/{
UL 2} & Allas
Explosivity Yes \/ No
LEL e X0
el 1.9 *a

OH/WPPHAZO/3
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Hazardous Substance Information Form

COMMON NAMB: 3enzene CHEMICAL NAMB: 3Benzene

I. PEYSICAL/CEENICAL PROPERTIES

1I.

A

SOURCE
Natural physical state: Gas Liquid X Solid GE MSDS
{at ambient temps of 20°C-25°C)
Molecular weight 78.12 g/g-mole¢ GE MSDS
Densityd g/ml
Specific gravity® 0.879 e_20 ‘?P("® ____GE MSDS
Solubility: water 0.06 L °r/*C GE MSDS
SQIubilityb: ¢ ‘r/*C
Boiling point 80 01% GE MSDS
Melting point 5.5 4 GE MSDS
Vapor pressure 74.6 amfig ¢_20 o 4 GE MsSDs
vapor density L *p/°C GE_MSDS
Plash point 12°F (-11°C) °p/oC
(open cup ; closed cup )
Other:
HASARDOUS CEARACTERISTICS - TLV.PEL... 10 ppm/8hr TWA (skin)
TOXICOLOGICAL HAZARD HAIARD? EFFECTS SOURCE
NIOSH
Inhalation @ No blood effects ( cell counts) (Lukemia from chreni:
Ingestion MO0 give edible frats or oils Or excessgive exposure
Skin/eye absorption No headache, weariness, loss of appitite
Skin/eye contact g Mo eye=irritation skin = defatting
Cactcinogenic @ No potential to man
Teratogenic es No
Mutagenic Yes No
Aquatic Yes Mo
Other: Yes No
TOXICOLOGICAL HASARD ? CONCERTRATIONS SOURCE
Combustibility Y Mo —SGE Msps.______
Toxic byproduct(s): No
oxidation in air produces —anMSRs
oxides of carbon and nitrogen GE _MsSDS
Plammabilicy es) No
Lr. | ——GRMSDS
urL : 2.k iSRS e
Explosivity @ No
LEL can form explosive GE _MSD
URL mixtures at 25°C SeMsos

20nly one is necessary.
Dpor organic compounds, recovery of spilled matecial by solvent extzaction nay
requize solubility data.



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME . L 17 ;-
SYNONYMS 4 ); /72-,4/9 |
Brrenls Birve €Al S
I. PHYSICAL/CHEMICAL PROPERTIES Sl S SOURCE
Natural physical state: Gas Liquid K Solia
(at ambient temps of 209C-25%C)
Molecular weight 2/ g/g=mole
Censity@ /G " S ‘g/ml
Specific gravityd /[ /> @ 2090, F/C
Solubility. water T4 F l O'fél‘g/adg"F/%
SolubilityD: oF/°C
Boiling point L 725 %/~ o ks oF/oC
Melting point -3,';: F/9%C TAX
Yapor pressure g @ oF/oC =
Vapor density 70.P e OF /9C ~ 3
Flash point 2I9° L °F/°C _SAX
(open cup ; closed cwp
Other: ,
I1I. HAZARDOUS CHARACTERISTICS
A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
[ 4
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
Inhalation Yes __ No |
Ingestion Yes No
Skin/eye absorption Yes_/ No__ ? A NIOSH,
Skin/eye contact Yes_ No___ eygls
Carinogenic Yes No
Teratogenic Yes No
Mutagenic Yes No
Aquatic Yes No
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes / No N1 OSH

Toxic byproduct(s): Yes No

Flammability Yes No

FL
UFL

Explosivity Yes No
LEL
uel

OH/WPPHAZO/S5




HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME : _/Z»g(,: s aca7l CHEMICAL NAME: [Pow., ) s
SYNONYMS é’gagz/, Yaor o
I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state:
(at ambient temps of 209C-25%CT

Molecular weight
Oensityd

Specific gravity?
Solubility water
SolubilityD:

SOURCE

Gas Liquid Solid X C CHRIS PR~ ==
?.5/ g/g=-mole 4
g/ml
/- 2S5 ég LY °F/ °C
°F/°C
N A . */ °C

Boiling point
Melting point
Vapor pressure

_iw__é,a__.___q'-/ oC _THX

o /9C
nor f’«r:./ﬂ E%i F/OC il QZ 7 e

Vapor density WOT prATNER @ oF/oC
Flash point UQT PRI oF /oC 2
(open cup____ ; closed cwp ) '
Other: ZOLH Ca. w1 OSH
II. HAZARDOUS CHARACTERISTICS ‘
A. Exposure limits (TLV, PEL, other) CIN:ENTRATI?’C SOURCE
aon e %ﬁﬁ%ﬁ'ﬁm o
ACGLH TLV:
Ceil : alaplom £L057
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS /.- Oiseqse SOURCE
]szca.éf 5 /ﬂf'
Inhalation Yes .To J /’/74/_? Am‘a v
Ingestion Yes___ No___
Skin/eye absorption  Yes_,No___
Skin/eye contact Yes_TNo_ W
Carinogeric - Yes___No__ reA crcc Fogen N2
Teratogenic Yes No a
Mutagenic Yes No
Agquatic Yes No
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No
Toxic byproduct(s): Yes___ No = S X
Flammability Yes___No___
LFL
UFL
Explosivity Yes No
LEL
UEL

OH/WPPHAZO/5




HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME: -y byl Prela e

CHEMICAL NAME:

SYNONYMS 5004 ~ Qc/ 4

/, 'EJ"‘/&—

/702 a ~

CIARA 2 =S

I, PHYSICAL/CHEMICAL PROPERTIES

N /L-&z%: gl /415// Aletate - 3y

SCURCE
Natural physical state: Gas Liquid___ >< Selid
(at ampient temps of 209C-25%C)
Molecular weignt o Sl g/g=-mole ,// 53~
Densityd o. 2% ;o 20% Qg/ml 73 X
Specific gravity? 202 °C oF/°C 4/, 0S o
Solubility: water ‘g I Fl //_,g:/am-w*/"c -
SolubilityD: oF /0C
Boiling point 2594 - /.z(a jé oF /9C '
Melting point -/0/'F oF/9C .
Yapor pressure oF /oC 7
Yapor density 242:’! /4,‘ 'F oF/oC v
Flash point 27 .00 755-;-%*/93 z
(open cup_ X ,closedcn.px )
Other: ID LM = /0 TO0 ee_m_&
II. HAZARDOUS CHARACTERISTICS
A, Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
- Prre S
A o rPHY
’ LEG ML = 2 Q0 PP
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
Inhalation Yes_/ No NIOSA

Ingestion Yes_ .~ WLA@S/C/OJ—
Skin/eye absorption Yu_(No___

Skin/eye contact Yes_ No___ jﬁ%;_ai_q_gef
Carinogenic Yes No
Teratogenic Yes No
Mutagente Yes No
Aquatic Yes_7 No 3
Other: _RJ.0. O Yes_ No 5 2.5/97
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No
Toxic byproduct(s): Yes No
FTamablIlty Yes « o
LFL 177
UFL 7- 4 *a
Explosivity Yes ./ No AL1QSH
LEL : /.7
UEL 2. L%

OH/WPPHAZO/3



Hmfdopl Substance Information Form

ComMoM NAMB: Sis-(2-BRED3A2XU1) CHEMICAL NAMB: 5.11;({.5?.?13,‘._““ Phthalate
oo o
I. PEYSICAL/CEENICAL PROPERTIRS
SOURCE
Natural physical state: Gas Liquid X Solid 4$._MsDs
(at ambient temps of 20°C-25°C)
Moleculaz weight 390.5 g/g-a0le 4§ _MsSns.
Density? q/mi GP_MsDS
Specific gravity® 0.98 e 25 *p/°C GE usne
Solubility: water nearly insolable L] 'P@ GP._MSNS
Solubility®: ¢ *p/°C GE wsns
Boiling point 385 'r/6Q P
Melting point 'p/oC CRE 4SDS
vapor pressure —T.3 a=mAg 0200  °r/€C/
Vapor density 16 ¢ *p/°C —OE MEDE
Plash point 420 oc
(open cup_* i closed cup )
Other:

II. HASARDOUS CHARACTERISTICS smglm’/8hr TWA TLV.PEL...

A. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE  NIoSH
Inhalation Yes (9 Only if heated or misted causes nausea, I238,.5rac
Ingestion g MO ahdominal crampemnaveea- iShabe
sSkin/epex absorption No low levels through akim
skin/eye contact @eP No irratation to eves and skin
Carcinogenic Yes No
Teratogenic Yes MO
Mutagenic Yes No
Aquatic Yes Mo
othee: __________ Yes No

B. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility —NI0ZH
Toxic byproduct(s): Yes é

: GE M
GE_MSDS

Plammability @ No

LPL 0.28 GE_MSDS

orL SE.MSRS.
Explosivity Yes @

L8L SE MsDS

UEL R-1oDe—

A0nly one is necessary.
Dpor organic compounds, tecovery of

require solubility data.

spilled matecial by solvent extraction may



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME : C’Ag 727 s Ll 27 CHEMICAL NME: CAL mr/ie . oA
SYNONYMS
1. PHYSICAL/CHEMICAL PROPERTIES SCURCE
Natural physical state: Gas Liquig Selig
(at ambient temps of 20°C-25%C)
Molecular weight 2 A g/g-mole o5 o
-

Densityd 4= 2 ':it& /ml =
Specific gravityd gt-'/"C =X

Solubility: water [ ) oF /oC
Solubilityb: ) of /9C
Boiling point = ot 4o F/C Y3
Melting point ﬁ 9o = oF /9C
Yapor pressure L oncmig @ %{go °/°C SAx
Vapor density 9 °F/oC
Flash point oF/9C
(open cup ; closed cwp ) A
Other: ZDLH = 2QRCiN0QenS AIOSH -
va
1I. HAZARODOUS CHARACTERISTICS
A. Exposure limits (TLV, PEL, other) CONCENTRATION 7 SOURCE
Oswa PEL: B _Q200uq ) =S4 X
ACGaA TLY: W o.os_@aw 2
Jd (se) CeIl Y e  Len 3 MIQ5H
Col ifone) CE1L: X VE T LZX-PYad
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
Inhalation Yes__ / No lggagn SA X
Ingestion Yes___No AN a 2
Skin/eye absorption Yes No
Skin/eye contact Yes No
Carinogenic Yes No
Teratogenic Yes No
Mutagenic Yes No
Aquatic Yes No
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No

Taxic byproduct(s): Yes No

SAX
Flammabllity Yes___No___
LFL
UL
Explosivity Yes__ No____
LEL
UEL

OH/WPPHAZO/3
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Hazardous Substance Information Form

COMMON NAMB: Cadaium CHEMICAL NAME: Cadmium cd

I. PHYSICAL/CEENICAL PROPERTIRS

Natural physical state: Gas

{at ambient temps of 20°C-25°C)

Molecular weight

Density?®

Specific gravity?
Solubility: water
Solubility®:

Boiling point
Melting point
Vapot pressure
Vapor density

Plash point

{open cup ; closed cup

Other:

SOURCS
Liquid Solid__x (dust)_ GF_M3ns
112.41 g/g-mole GE _MSDS
g/ml )
8.6 ] *‘r/°C
insolubleg 'p/°C
. Q’/.c
=767 p°
320.9 -p%
I amfg ¢_394 °v/ N
() °p/ec
.,/.c

1I. SASARDOUS CEARACTERISTICS

A. TOXICOLOGICAL HASARD HAZARD?

Inhalation o)) No
Ingestion ; No
Skin/eye absorption Mo
sSkin/eye contact NO
Caccinogenic No
Teratogenic Yea WNo
Mutageaic Yes No
AqQuatic Yes Mo
Other: Yes Mo

-~

B. TOXICOLOGICAL HASARD HAZIARD
Combustibility Yos (®
Toxic byproduct(s): Yes No

Plammability Yes @
LrL
orL

Explosivity Yes (EE)
LEL
UBL

L0nly one is necessacy.

fume THA = 0.1 mg/m3/8hr
dust TWA = 0.2 mg/m /8hr

EFFECTS SOURCE
NIOSH
Pulqonaty Edema, . cough, tight ches+,
Substernal pajn, Headache, ghills. suscla aches,
nausea, diarrhea, anosmia, amphysema  orora:nusi
anemia, wash area immedjiately
potential hymap carcinogan.
CONCERTRATIONS SOURCE
GE MSDS

Bpos organic compounds, recovery of spilled saterial by solvent extraction may

tequire solubility data.



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME ;

SYNONYMS maﬁsﬁ:‘QS')b!:ZSﬁ”Q‘ C’J\[oﬁaﬁeggb, EAM;L Qhle.de. MCA

PHYSICAL/CHEMICAL PROPERTIES

I.

c.

Chlogobenze ne.

CHEMICAL NME: _ Chloeo benzene,

SOURCE
Natural physical state: Gas Liquia_ X Solid
(at ambient temps of 20°C-25%C)
Molecular weight 72/3 g/g=mole /‘
Density@ g/ml 2193
Specific gravityd 0038¢¥ 79 /@
Solubility: water 1400 @ 24 /@
Solubility®: e oF /9C
Boiling point . oF/9C
Melting point - 1?-{ oF/9C
Vapor pressure /95 mHg @_70° °F/°C
Vapor density » 003246 @ ® of/oC
Flash point S$4'£ & -i 52-23,5 oF /oC
(open cup X ; closed cup X )
Other: " '
HAZARDOUS CHARACTERISTICS
Exposure limits (TLv, PEL, other) CONCENTRATION SOURCE
[ 4
TOXICOLOGICAL HAZARD HAZARD? EFFECTS , SOURCE
FATIgu L, NARCOSIS
Inhalation Yes v/ No___ Couary: ﬂg.‘ J122/77€53 A/OSH
Ingestion Yes No
Skin/eye absorption Yes Z No__ _ge /b ond
Skin/eye contact Yes No
Carinogenic - Yes No
Teratogenic Yes No
Mutagenic Yes No
Aquatic Yes [~ No___ I~ 4 @hony _
Other: Yes No
TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No
Toxic byproduct(s): Yes No
FTasmebl 11ty Yes . No 7. 39 77X 2
L 2.4
UL
Explosivity Yes No
LEL 7. M Q3H
UEL 7./ %o

OH/WPPHAZO/3




RAZARDOUS SUBSTANCE [NFORMATION FORM

QNN prgam ugre  CHEMICA NME: _ ChQoimcim
I PHYSICAL/CHEMICAL AROPERTIES SQURCE

Natural physical state: Gas Ligquid Solid

. (at ambient temps of 20°C- - I—

Molecular weight Sépmw. .. o/ IAZ 2.0 g/g=mole  “~ag

Densityd 4 T g/ml

Specific gravityd I} oF /oC

Solubility: water [ ) o9F/9C

Solubility®: () oF /oC

Boiling point oF /0C

Melting point oF /oC

Yapor pressure mmHg [ § oF s0C

Vapor density - @8 oF /0C

Flash polint oF /0¢

(open cup ; closed cuwp )
Other: -

1 . HAZARDOUS CHARACTERISTICS

A, Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
oswA PEL-; LA Jmg)mm? = sAX
ACGTH 7LV: 72UAR ¢. /;r?/ma s $AX
= TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
Inhalation Yes No
Incestion Yes NO o
Skin/eye apsorption Yes No
Skin/eye contact Yes No
Carinogenic Yes - No LR IETTII, LARCAIOCET = SA P
Teratogenic Yes No
Mutagenic Yes No
Aquatic Yes No
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No
Toxic byproduct(s): Yes No
FlammabIIIty Yes No
LFL
UFL
Explosivity Yes No
LEL
UEL

( /WPPHAZO/S



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME: CohARLE

CHEMICAL NAME:  Co b4/ &

A
-

I. PHYSICAL/CHEMICAL PROPOERTIES
Natural physical state: Gas Lquid Solid z

SOURCE

(at ambient temps of 20°C=25°C)

Molecular weignt . 2 2?2 g/g-mole
Censityd ~ = 5. g/ml

Specific gravityd ~ & °F/oC
Solubility: water [ oF/°C
Solubilityb: 0 oF/0C
Boiling point ' = o OF/9C " SA X
Helting point = 7 TR L A—
Vapor pressure mmHg °F/°C

vVapor density L) 9F/°C

Flash point o9F/°C

(open cup ; closed cwp )
Other:

I1I1. HAZARDOUS CHARACTERISTICS
A. Exposure limits (TLv, PEL, other) CONCENTRATION

. it LSJST
ACGIH 71\/..07;..114( p4 7 ’?asex

G Fume

SOURCE

TRIC 1 I§”E§2%m§ =N S5 AX

8. TOXICOLOGICAL HAZARD HAZARD? EFF SOURCE
Inhalation Yes No
estion Yes No
Skin/eye absorption Yes No
Ski%eye contact Yes No
Carinogenic Yes_ NO__ CxolhiamfCe e CatC ho9e = 22X
Teratogenic Yes No
Mutagenic Yes No
Aquatic Yes No
Other: : Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No
Toxic byproduct(s): Yes~ No
rlammability Yes No
LFL
UFL
Explosivity Yes No
LEL
UEL

OH/WPPHAZO/ 3



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME: QQQQ‘-’ e CHEMICAL NAME: g C
I. PHYSICAL/CHEMICAL PROPOERTIES SOURCE
Natural physical state: Gas (iquid Solid x
(at ambient temps of 20°C-259C) '
Molecular weight A7ZM.C g e = 53. 5% g/g-mole - P
Densityd ‘ g/ml
Specific gravity? 2> 27> @ oF /oC s
Solubility: water 8 oF/9C
Solwpility®: ) oF /0C
Boiling point =z © 9F/9C X
Melting point MW 232; oF/°C .S%
vapor pressure (v MTHG S8°°F/°C KV=3"
Vapor density L) °F/°C
Flash point °F/°C
(open cwp ; closed cwp )
QOther:
II. HAZARDOUS CHARACTERISTICS
A. Exposure limits (TLV, PEL, other) CONCENTRATION CFum€) SOURCE
. ACGCT TLV: UA O, 2mg Jrm3 =SAX
waﬁc_ﬁ;m”zg md___ =X
Fumem O, /m-? - 3IA%
8. TOXICOLOGICAL HAZARD HAZ'PRD? EFFECTS SOURCE
Inhalation Yes No
Ingestion Yes
Skin/eye absorption Yes No
Skin/eye contact Yes No
Carinogenic Yes No
Teratogenic Yes No
Mutagenic Yes No
Aquatic Yes No
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No
Toxic byproduct(s): Yes™ No
Flammablllt Yes No "
LFL : .
UFL _
Explosivity Yes No -
LEL -
UEL -

OH/WPPHAZO/ 5




HAZ ARDOUS SLBSTM INFORMATION FORM

coMMON NAMe: | | Dichlaroe thane CHEMICAL NAME: | | DNichiceceth 3ne
SYNONYMS 24 y/ Jene. Chiokide ; &th log,cle 3 CAbe. A0l

I. PHYSICAL/CHEMICAL PROPERTIES SOURCE
Natural physical state: Gas Liquid K Solid
(at ambient temps of 20°C-25%C)

Molecular weignt 992.97 g/g-mole A/ OSH.
Specific gravityd A ST
ecific gravity ./ 7 o° /9C
Solubility: water 300 @ Lg%, °F/°C
SoluilityD: _ ) oF /9C
Boiling point /gS‘./g"_;s:z'.Zf-mrg"F/"C
Melting point =/4° /9
Vapor pressure _ 280 mig @ a5° oF/°C
Vapor density .//89S @ LO°R  °F/®
Flash point S2°F0.C.22TFEC.&, F/°C
(open cup__ X ; closed cuwp X )
Other: -
II. HAZARDOUS CHARACTERISTICS
A, Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
GSHA PEL; Twh /0QPPM = SAX
[

8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
Inhalation Yes No___ _Tee rat,on of Resp dmct __ W/oSK
Ingestion Yes _gb__ ‘

Skin/eye absorption Yes _«~ No__ '

Skin/eye contact Yes 7 No__ Zackimmebiond; Zeglapen
Carinogenic - Yes No

Teratogenic Yes No

Mutagenic Yes No

Aquatic Yes - No

Cther: Yes No

C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Cambustibility Yes No
Toxic byproduct(s): Yes No
rlammabllity Yes __{ No

iy )Y
//.
Explosivity Yes_\é_ No
LEL
UEL o

OH/WPPHAZO/5




N

Hazardous Substance Information Form

1,1 - dichlorocethane

COMMON NANMB: __1, 1- gjgh]g;gg;héﬂtlHICAL NAME:

I. PHYSICAL/CERNICAL PROPERTIES

SOURCE
Natural physical state: Gas Liquid X  solid
(at ambient temps of 20°C-25°C)
Molecular weight 39 q/3-m0le Merck
Density?® 1,174 g/mal Marck
Specific gravity® (] *p/eC
Solubility: water insolublel *r/°C ok
solubility®: ¢ *p/eC
Boiling point 135 €i7'c Merck
Melting point -142° (*BY*C __ uerck
vVapocr pressure _Marck

Vapor density
Plash point

132 mmAq 0__2s  ‘TAD
)

‘r/*C

170° 4!227'C Marck

(open cup 3} closed cup )

Other:

I1X1. HAZARDOUS CHARACTERISTICS

TLV.PEL... 100 oom/ § b TWA

A, TOXICOLOGICAL HAZARD HAZIARD? EFFECTS SOURCE
Inhalation No CNS depression, unconciguanasa NI0SH
Ingestion No liver & kidney damage
skin/eye absocrption No systemic effects
Skin/eye contact No skin irritation
Carcinogenic Yes No
Tecatogenic Yes No
Mutagenic Yes No
Aquatic¢ Yes No
other: Yes No

B. TOXICOLOGICAL HAZIARD HAZ CONCENTRATIONS SOURCE
Combustibility Yoo
Toxic byproduct(s): Yes
Plammabilicy Yes (EE)

Lre
ur.
sxplosivity Te® o
LBL 60% NIOSH
UL 16.0% NIOSH

40nly one is necessary.

Bpor ocganic compounds, recovery of spilled satecrial by solveat extraction may

cequice solubility data.



HAZARDOUS SUBSTANCE INFORMATION FORM

’ Q. TSNS . — WA
COMMON NAME: | ClCehy /@ne CHEMICAL NAME: | 3 chmoa ethy el
SYNONYMS : . :

I. PHYSICAL/CHEMICAL PROPERTIES SOURCE
Natural physical state: Gas Liquid & Solid
(at ambient temps of 20°C-25%C) A19 5t
Molecular weight 27.0 g/g-mole
Soaitle gravitya W M M T Lo L
ecific gravity €9 /°C
Solubi].ity : water ! g/ °c
SolupilityDb: oF/9C
Boiling point = LSt 90°F~42C = 333% ] t ﬁ,azg Y8032/ K°F /°C
Melting point oF/°C
Vapor pressure 1§50 - 265 # ‘ 9F /9C
Vapor density <733G__ @ B°E oF /oC
Fl?sn point L <y oF/oC
open cuwp_____; Closed cwp
Other: ' —  37°F
1I. HAZARDOUS CHARACTERISTICS
A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
[ 4
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SQURCE
Inhalation Yes No DIuSEa FAERCR CEmtem) NEeaus HOEESS.0n. N /ISH
Ingestion Yes ;Aga'_dqaa.ss.@_nug owqo 9€CoS)S.
Skin/eye absorpt.on Yes
Skin/eye contact Yes No__ p I el ok
Carinogenic Yu" No
Teratogenic Yes No
MutagQenic Yes No
Aquatic Yes No
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes _ No —NasH
Toxic byproduct(s): Yes No
rlammabllity Yes .Z No___
LFL . 7%
UFL F}
Explosivity Yes ./ No

LEL 7.7 %
UEL /3.

OH/WPPHAZO/3



HAZARDOUS SUBSTANCE INFORMATICN FORM

oMoN Neme: T Rop/ CHEMICAL NaME: L ROp/ » f~c
I. PHYSICAL/CHEMICAL PROPOERTIES SOLRCE
Natural physical state: Gas Liquig Selid
(at ampient temps of 20°C-2535C)
P;:lecj:.ulgr weignt aQzom 2 [defCOn-:" 5S.9 g/g-mole SAX
nsity A= 7.6 ml
Specific gravityd % %/"C i
Solubility: water Q 9F/eC
Soluwility®: ) oF/eC
Boiling point b0 = . 9F/°C SAX
Melting point me > /. ? °F/°C Y14
Vapor pressure Lapa, "mg @/ SF/°C SAX
Vapor density e oF/°C
Flash point SF/°C
(open cuwp ; closed cuwp )
Cther:
II. HAZARDOUS CHARACTERISTICS
A. Exposure limits (TLv, PEL, other) CONCENTRATION SOURCE
8. TQOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
Inhalation ves °No
Ingestion Yes No
Sin/eye absorption  Yes 2 No___ oz
Skin/eye contact Yes _~No__ SAX
Carinogenic Yes _~ No___ S A%
Teratogenic Yes  No___
Mutagenic Yes  No__
Aquatic Yes No
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No FlAmMArRR L& SAX
Toxic byproduct(s): Yes_ No -
Flammability Yes No___
Fu
UFL
Explosivity Yes No
LEL
UEL




HAZARDQUS SUBSTANCE INFORMATICN FORM

ccw%tyN;\/hE: /e ol CHEMICAL NaME: L EeRAl  (PhD
' LEAD FAKE
I. PHYSICAL/CHEMICAL PROPOERTIES . SOURCE
Natural physical state: Gas Liquid Solid

(at ambient temps of 209C-255C) —
Nolecular weltht AnA/C lLfe/ghli _20O7. /9 g/g-mole T«

Oensityd 2=/ 3 o/ml
Specific gravityd 3 oF /o0
Solubility: water [ ] of /0C
Solwility®: ) oF /00
Boiling point = /7 ®  OF/oC
Melting point —a"éT /Z‘.ZQ o 9F/oC X
vVapor pressure /@; mmnm ?' ézz'Zoop/oc A%
Vapor density /.34 @ oF /0 >4
Flash point ofF /oC

(open cwp ; closed cuwp )
Other:

II. HAZARDOUS CHARACTERISTICS 7
10-HR 7’4/&;40‘/””9//,”3 = A/ /108 4y

A. Exposure limits (TLV, PEL, other) CONCENTRATION 3 %
‘ OSHA Pg’L:. WA ,200445//)77 =
ﬁaz# ;7 » L)ool SIu -ig:
A7 s 7ou3/4/; Y52 B )™
B. TOXICOLOGICAL HAZARD eyl & “8/ dl{%}%} SOURCE
[ 4
Inhalation Yes No E
stion Yes No_ A oason X
Skirveye absorption Yes‘KNo
Skin/eye contact Yes NO
Carinogenic Yes No_ lun 2 e SO/X
Teratogenic Yes No E_"ﬁ: é’j gz ﬁgo < X
Mutagenic Yes— < No—— gé Sy x
Aquatic Yes NO
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No

Toxic byproduct(s): Yes No




e —————

Hazardous Substance Information Form

COMMON NAMB:__Lead Fumes/Dyst CHEMICAL NAME:__cad ph
I. PHYSICAL/CRENICAL PROPERTIRS
SOURCS
Natural physical state: Gas Liquid So0lidX sfumes
{at ambient temps of 20°C-25°C)
Molecular weight 207.2 g/g-mole Merck
Density® g/ml
Specific gravity® (] *p/°C
Solubility: water L) ep/o°C
solubility®: [ *p/°C
Boiling point 1740 ‘Pg Marck
Melting point 322.4 °r _Marck
vapocr pressure 127 smlg @ ;000 2 °F Marck
vapor density q *p/°C
Plash point 'p/*C
(open cup ;} closed cup )
Other:
II. EASARDOUS CHARACTERISTICS : TLV.PEL.0 .05 ma/m’ -
A. TOXICOLOGICAL HASARD HAZARD? EFFECTS SOURCS
' NIOSH
Inhalation g No Lassitude, insomnia, pallor, anorexia, low weigh-:
Ingestion No Malnutrition, constripation, abdomen paj olic
Skin/eye absorption Yes No Gindvial lead Unglgtremo£3‘_2££££¥§§gi22ii;;st
sSkin/eye contact Jep Mo
Carcinogenic Yes No
Tecatogenic Yes No
Mutagenic Yes No
Aquatic Yes Mo
Other: Yes No
B. TOXICOLOGICAL HAZARD EASARD CONCENTRATIONS SOURCE
Combustibility Yes Merck
Toxic byproduct(s): Yes (W@
: Merck
Plammability tes (©
LPrL Merck
urL
Explosivit Yes
xgu. Y Merck
] 49

40nly one is necessacy.

Dpor organic compounds, recovery of spilled matecrial by solvent extraction may

require solubility data.



HAZARDOUS SUBSTANCE INFORMATICN FORM

 COMMON NAME: 1) avg e Se

CHEMICAL NME: Do NQANES 2 3 M N/

SNNMS_ D)0 dade QiengANZIz

I. PHYSICAL/CHEMICAL PROPERTIES

SOURCE
Natural pnysical state: Gas Liquid Solid
(at ampient temps of 20°C-25 - a .
Molecular weight AQromn - ke 227 O y 2 s g/g-mole T 4o
Censityd - g/ml
Specific gravityad -3 SF/9C
Solubility: water ) oF /oC
SolupilityD: ] °F /9C
Boiling point = /90 oF/OC T A
Melting point znR = /(@ ® °F/°C oAaAX
Vapor pressure vy Mg >, /°C SA X
Vapor density = 7. 20 @ oF /oC ﬁx
Fl?sh point ) of/oC T
cpoen cup ; closed cup . -
Other: T LK, /@m””)’?/"’" ANIQSH
II. HAZARDOUS CHARACTERISTICS -
A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
OSHA PELS TWAC [m'n-?) SAx
RCGIH T SAL
DFG MAK: [om) SAK
N /. [/h)_i? LFUMé) N/IQSAH
AcsEH: B 3 NS
8. TOXICOLOGICAL HAZARD ARD? EFFECTS

Inhalation '
Ingestion Yes No
Skin/eye absorption Yes No
Skin/eye contact Yes No
Carinogenic Yes 2 N0 Tupogirevovi. DAY
Teratogenic Yes No
Mutagenic Yes ZNo__ uimoenic DA
Aquatic Yes No
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS
Cambustibility Yes___No___ _fL, )
Toxic byproduct(s): Yes No 1h
)

Flammability Yes__ _No___

LFL

UL
Explosivity Yes No

LEL

UEL

QH/WPPHAZO/S

SOURCE
2 ramende OSTURRANCES ; SPRSTIC GAIT ;|

3
Yes_\/No ..nnlgyfogkslee!o INES'S WeAKeSS | presys Y

2T

S A%

SOURCE
SAX




HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME: /)@ RCuUR ¥ CHEMICAL NaME: _[Jlepcurx s > H
SINONYMS G, CZs oot . T Cart oo o0 s " &

I. PHYSICAL/CHEMICAL PROPERTIES SOURCE
Natural prysical state: Gas Liquid )< Solid
(at amoient temps of 209C-25%C) -
Molecular weight 200.5 9 g/g-mole CHeas Dam el
Censityd q/ml
Specific gravity3d 2 _3;: ¥ 2055 °F/oC 7
Solubility: water Xy ) oF/oC "
SoluilityD:

Boiling point

Melting paoint

Vapor pressure

Vapor density

Flash point CT K@M 43 o7 OF/°C
(open cuwp ; closed cwp )

Other: :

)

4

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
. 3 <SAX
OSHPA PELS =
QCGII‘/ 7LV ¢ - 2 SAY
rrm K: Vep: B2 )

T R cooct 72 2y

8. TOXICOLOCGICAL HAZARD SOURCE
n ’
Inhalation Yes_~ No__ SUAAE oo omd? ___CheS Datm Sh
Ingestion Yes o~ No___
Skin/eye absorption Yes No
Skin/eye contact Yes NNg
Carinogenic Yesy” W o=
Teratogenic Yes — No 9
Mutagenic Yes No
Aquatic Yes o~ No___ Q.5- ARAQ VS CHRIS
Other: Y“ N°.__ Wi, RATR S
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
""" Combustibility Yes No

Toxic byproduct(s): Yes No

Flammability Yes No
FuL
UFL
Explosivity Yes No
LEL
UElL.
OH/WPPHAZO/S




HAZARDOUS SUBSTANCE INFORMATION FCRM

COMMON Name: /7) ne

I, PHYSICAL/CHEMICAL PROPERTIES

JoR. de, CHEMICAL NAME: [[1e1hy 2ne, Chioe. ~
SYNONYMS _ N riocoqrethan€, y (Maheng Dicp cr ye,/ { Qe eI

SOURCE
Natural physical state: Gas Liquid é Solid
(at ambient temps of 20°C~-25°T)
Molecular weight $4,23 g/g=-mole A1
Densityd g/ml
Specific gravityd L 3?J 20°C ___oF/°C g
Solubility. water [ 320 @ 27, g&g*/%‘ ’
Soluility®: oF /oC
Boiling polnt OFF = oF /oC »
Melting point - /40°%F « - 94, oF/oC "
Yapor pressure rmHg oF /°C
vapor density 4, 4299 @ N % oF /°C mfﬁc& D EX
Flash point ,gg__o’E;g C= 532 SSOF /9C Yy -
(open cwo__ X ; closed cw_X >< Z
Other:
1I. HAZARDOUS CHARACTERISTICS
A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
HCGJ.H = 10000 ANIQSH
200 FPM
o0 J-m
é%';z—%e—zzm
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
Inhalation Yes 'No___ _ Shogrness of ReeorA
Ingestion Yes_ 7 No__ JRENQLS, CoOiulS:LaS,
Skin/eye absorption  Yes___ No___
Skin/eye contact Yes_ . No___ 003K 0 -gng Jesgee enS
Carinogenic Yes_~ No___ ggc‘ageca.; ~Ca. AN OSH,
Teratogenic Yes No
Mutagenic at.c Yes_~ No___ 5;54@“ éms:ZE{ AR AR VEYISVADF
AQUAtiC 4. cemene avsen YOS NO___ 2 W Houl /< e Aectn
Other: oimawG © £.9.0.0788 7 No___ /oo % .3
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Cambustibility ves_ /o
Toxic byproduct(s): Yes No
Flammabllity Yes ‘/ No
LFL W7 L auile 20
UFL 22 Ye LBIRRCU L ST
Explosivity Yes ./ No
LEL / 9 ANroSH
UEL NN Ul

OH/WPPHAZO/5




“

Hazardous Substance Information Form

COMMON NAMB: Methvlene chlgrids CHEMICAL NAMB:_Dichlorometrhane

I. PNYSICAL/CERMICAL PROPERTIRS

11,

A,

B.

Natucal physical state: Gas

(at ambient temps of 20°C-25°C)

Molecular weight

Density?d

Specific gravity®
Solubility: water
501ubilityb:

Boiling point
Melting point
Vapor pressure
Vapotr density

Plash point

SOURCE
Liquid__X solid GE MSDS
84 q/q-“l. GE MSDS
1.33¢ g/ml ol S TS. a
1-34__.. L5 "@ o3 BRYT3.Y-3
1.68 _0_20 L0 __cE ousns
? *r/°C GE MSDS.
49 *?/ LR MEDE—
*r/°C LR D
340 osmAg ¢_og °F
2.9 ) *p/°C MBS
*p/°C

{(open cup, ;7 closed cup )

Other:

EAZARDOUS CHARACTERISTICS

TOXICOLOGICAL HAZARD HAZARD?

Inhalation (71" No
Ingestion No
Skin/eye absorption No
Skin/eye contact LT Neo
caccinogenic Yes No
Teratogenic Yes Mo
Mutagenic Yes No
Aquatic Yes No
Qther: Yes No

TOXICOLOGICAL HASARD HAZARD?
Combustibility Mo
Toxic byproduct(s)s No

at high temperatyres
e wo

Plammabilicy
LPrL
orey
Explosivity es ) No
LBL
UBL

40nly one is necessaty.
Ppor ocrqanic compounds, recovery of spilled matecial by solvent extraction may

tequice solubility data.

EFFECTS

TL.PEL... 100 Dom/8 bro TUA

SOURCE

Unconsciousness and death of prolonged at high cc

do _not vomit - giue milk NIOSH
—— -
CONCENTRATIONS SOURCE
¢ _high temperatusss forms.GE.MSDS
weak combustibles
GE.MSDS..

Auto ignition

1033 °F GE _MSD$

in ozrenrichod air

GE MSDS




HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME : uL E1hui
SYNONYMS £~ PP
I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas

(at ambient temps of 20°C-25%T)
Molecular weight

Density?

Specific gravityd

Solubility: water

SolupilityD:
8oiling point
Melting point
vVapor pressure
Yapor density
Flash point

7/’/~ ['f"1~ Vd o=,
ﬁ.’_”:xlnfﬁ'ﬂf{‘ Ehy oy 2
- -

~—

:lm, LACH A >
SOURCE
Liquid X  Solid A/1OSH.
o~ g/g-mole ., oS+
- %/.ml
. 50 & 2° /9C
z%zfz@_:g_‘c_i‘&;a—/ GE/X o
-——7 ——
243
3_70°F 7

(cpen cup X ; closed cw A )
Other: TOLH @nmed.avv;) 330 0 .23
(0B Loz 79 #7) /-
1. HAZARDOUS CHARACTERISTICS ‘L'7¢ of 1.7
A, Exposure limits (TLv, PEL, other) CONCENTRATION SOURCE
<00 ' mQ 7 -/ MIEIS A
g / - ’ o m)
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
LosS of consScicusSNes s
Inhalation Yes_ Mo HeagaCAe  di2z:neSS ALQSH
Ingestion Yas No
Skin/eye absorption Yes No___ _EYE guen
Skin/eye contact Yes No
Carinogenic Yes No
Teratogenic Yes No
Mutagenic Yes No
Aquatic Yes Pb___ <540, m nr 0 i1 )T e
Other: _4.0.0. Yu"'f(?b__ ERTTAMIC /7
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility (s) Yes No =
Toxic byproduct(s):  Yes_ No___ Wcmmaﬁ - A
< I EM TS TDRIC FUMES 0F _NOgs.
Flammablilty Yes . No
FL f:&o R Y77,AV, 4
UFL % . ”
losivi Yes No
ENEEI. R 2 7/0 £/ IS
UEL 10Y%

OH/WPPHAZO/3




HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME : 4, e TSORUT CHEMICAL NAME: , ; —~ o -
o 5 T IR RGN N ATl Erodur 2
o
I. PHYSICAL/CHEMICAL PROPERTIES SOLRCE
Natural physical state: Gas Liquig é Solid
(at ambient temps of 20°C-25%T)
Molecular weight oloRWA# g/g—mole £018S ~
Densityd
Specific gravityd o. 9_9.:- § 20T °F/°C 7
Solubility: water 223, ,:»«.al 22,02 E oF /oC %
SolupilityD: oF /oC 7
Boiling poi.nt 24L2 Es 762, F/C 2
Melting point L2 F - ;Z.ZIZ: oF/9C ’
Yapor pressure 308 /8/ms mﬁg oF/°C 7
Vapor density L0822 /44,{:_’ oF /oC 7,
Flash point 0.C.275°F ,_Q_Q- Z3°£ °F /°C
(open cwp 5 ; Closed cwp X )
Other: zz)uz _ija_#m.___. /-5y A
1I. HAZARDOUS CHARACTERISTICS
A, Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
05//»9 g{g_ ﬂ-/ﬂ /. M —» A X
A1 CSH
W10SH.) .Zﬂfld (.zag mgmi) A R
C s TH= W4
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOQURCE
HUMRp SYSTEMIG 186 2T~
Inhalation | Yes_.No /)ﬂodecnt/¥ é;;g 7 22
Ingestion I wipes rwentzYes_ No AL =X
Skin/eye absorption  Yes_ ~ No__ ' 275 2S5 4
Skin/eye contact Yes_No___ __«<2
Carinogenic Yes No
Teratogenic Yes No
Mytagenic Yes No
Aquatic Yes No
Other: .20 Yes_/No__ «Aec (8% ;0. 500/ (theo) ! '4,,14;3‘;
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS
Combustibility Yes No
Toxic byproduct(s): Yas No
Flasmability Yes / No .
LFL sl L
UFL Z3S %
Explosivity Yes )/ No _AUQIH

o =

OH/WPPHAZO/S



HAZARDGQUS SUBSTANCE INFORMATION FORM

CoMMON NAME:  AiCKe L CHEMICAL NAME: A, cide )\~ A
SYNONYMS " ¢ L. ' - KPa ot
I. PHYSICAL/CHEMICAL PROPERTIES SOURCE
Natural physical state: Gas Ligquidg Solid
(ai ampient temps of 209C=25%C) 9.9/
Molecular weight . /g=-mole
Oensityd glgl S.’QL
Specific gravityd k] oF /oC
Solubility water 9 SF /oC
SolupilityD: ) °F/9C
Boiling point —hp= 3730° °F /9C SAX
Melting point mg = 4«_;;; °F/°C SAX
Yapor pressure oF /oC SAX
Vapor density #, gf'ﬁ £S° °F/°C SAX
Flash point oF /oC
(open cup ; closed cuwp )
Other:

a

II. HAZARDOUS CHARACTERISTICS
A. Exposure limits (TLY, PEL, other)

SoTH T
ACGTH ‘ TU
- TRK :
™"
8. TOXICOLOGICAL HAZARD HAZARD?
Inhalation Yes No
Ingestian Yes 1/ No___
Skin/eye absorption Yes No
Skin/eye contact Yes v No___
Carinogenic Yes Z No___
Teratogenic Yes No
Mutagenic Yes_ No___
Aquatic Yes No
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No
Toxic byproduct(s): Yes No
FlammabiIity Yes No
LFL
UL
Explosivity Yes No
LEL
UEL

OH/WPPHAZO/5



PEEEEEENNNNNNNNNNN-—

Hazardous Substance Information Form

COMMON NAMB: __Quicksilver

1. PEYSICAL/CEENICAL PROPERTIRS

CH!HICAL Mﬂzﬁ_ngrcm—u - _Hg

J0URCE
Natural physical state: Gas Liquid__x Solid GE MSDS
(at ambient temps of 20°C-23°C)
Molecular weight 200.61 g/ 9-m0leGE _M3SDRS
Density?® g/ml
specific gravity? 13.5 0 °p/oC
Solubility: water Nil (] sp/oC
Solubility®: ¢ °p/°C
Boiling point 674 —('p)ec
Melting point -38.9 op
Vapot pressucte Qnnls amig @_29 * ,
Vapor density o °r/°C
Plash point *p/°C
(open cup. ; closed cup )
Other:
I1. BASARDOUS CHARACTERISTICS TLV.PEL...
TLV = 0.05 mg/M”/8h TWA -
A, TOXICOLOGICAL HAZARD BAZARD? EFFECTS SOURCSE
' NIOSH
Inhalation No Cough, . _bronchitig,
Ingestion No Get medical attention immediately for ‘ogastion
skin/eye absorption Mo pneumonia, tremor, insompli._
skin/eye contact Mo irritability, indecision, headache. fatrigia. st
carcinogenic Yes No =1
Teratogenic Yes NoO
Mutagenic Yes NoO
Aquatic Yes Mo
Othert: Yes No
3. TOXICOLOGICAL HASARD HAZARD? CONCENTRATIONS SOURCE
Combustibility @ _geMsDs
Toxic bypcoduct(s): é ¥o
with heat forma toxic GE MSDS
fumes, heat=£fizs GE_MSDS
Plammability in air Yes @
LrL GE MSDS
ur. B4 SO
Explosivity in air Yes @
LEL GE MSDS
UBL

i0nly one is necessary.

bpor organic compounds, tecovery of spilled material by solvent extraction may

requice solubility data.

Q
o



HAZARDQUS SUBSTANCE INFORMATICN FORM

- N : ni CHEMICAL NAME: e um.  OQ

SYNCNYMS Jn Q) . jen: “ASe . Seleryurrn MHomo po/qme;c =7 T
3 o, R
I. PHYSICAL/CHEMICAL PROPERTIES 4 ern.am Duft

Natural physical state: Gas Liquid Solid

(at amblent temps of 20°C-253C) -

Molecular weight Afomc e 2~T n%.26 g/g~mole SAx
Densityd - — g/ml

Specific gravity3 ] oF /°C

Soluoi].ity : water 9 oF /oC

Sols.bility [ ] oF/9C

Boiling point 2p= 5,399 oF /9C <AL
Melting point ’m#_o ;70’-3:"2 o oF/°C %ﬁ
Yapor pressure mmig @_3 S F/°C SAX,
Vapor density 4= 9319248 oF /oC SAX.
Flash point SF/oC

(open cwp ; closed cuwp )

Cther: IDLHA / QQQ’_Q% }n-n3 AL:ELSI‘;(_

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLY, PEL, other) CIM:ENTRATIEN 3 SOURCE
oSHA PEL: TWA e)/m SAxX
ACGTHK LY:
DFG MAK: 0.lzngjm
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
Inhalation Yes No
Ingestion Yes No
Skin/eye absorption Yes No
Skin/eye contact Yes No
Carinogenic Yes_ZNo__ Ciaeemiamve cAZucogen SAX
Teratogenic Yes No
Mutagenic Yes No
Agquatic Yes No
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No

Toxic byproduct(s):  Yes___ No___ _ ilhen AHegiecl -o

(a4
Flammability Yes___ No___ ié: g‘;,

UL
UL

Explosivity Yes No
LEL

UEL
OH/WPPHAZO/S




HAZARDOUS SUBSTANCE INFORMATION FCRM

COMMON NAME ; Silvee CHEMICAL NME: _ SiluEe. - A9
SYNONYMS Bﬂie":'!‘m' Shell S:Ive. S.lven Atom.
I. PHYSICAL/CHEMICAL PROPERTIES SOURCE
Natural physical state: Gas Liquig Solig
(at ambient temps of 20°C-25 -
Molecular weight A¢can.C u-kight 107.%7 g/g-mole SAX
Oensityd g/ml ~
Specific gravityd q oF /oC
Solubility: water ) SF /oC
SolubilityD: ) oF /oC
Boiling point bp= 22i39% oF /oC X
Melting point rmh s 36/.93 oF/9C S A
Yapor pressure mmig @ oF /oC
Vapor density de 10.SO 8__ 209 __ °F/°C SAX
Flash point oF /0C
(open cwp ; closed cuwp )
Other: .
II. HAZARDOUS CHARACTERISTICS
A, Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
OSHA PEL:_TwA [0 .ug)am3 SN
ACGIH TLV! 0. lme]mid
: —Lickbie comads a5 Ay 0.6/ g /m3
OFG Mﬁl(f_a_._q,(__m_aém
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
Inhalation Yes No
Ingestion Yes No
Skin/eye absorption  Yes /No___ ets 25X
Skin/eye contact Yes _ No___ » c 38X
Carinogenic Yes___No___ ca A e )
Teratogenic Yes No
Mutagenic Yes No
Agquatic Yes No _
Other: __ 7 =~ Yes Z No__ BN exasemeanral Tutigwigen SA X
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No

Toxic byproduct(s): Yes No

Flammability Yes No
LFL
UFL
Explosivity Yes No
LEL
VEL
OH/WPPHAZD/S




HAZARDOUS SUBSTANCE INFORMATION FORM

3 PeENY BT EIVE ; Md' srax -
FHYSICN./C)'ENICN. PROPERTIES

L. SOURCE
Natural physical state: Gas Liquig /S Solid
(at ambient temps of 20°C-25%T)
Molecular weight (94. /S g/g~mole A/ TSl
Seoeitle gravitya 7 2 12> %0
ecific gravity oF/9C
Solubility. water oF /9C
SolubilityD: O oF /oC
Boiling point 2234 F /45 2°CF/°C 2
Melting point o/ X °F/0C ”
Yapor pressure 2.9 ' 70°F 9F/°C g
Vapor density .00/ f/ﬂ Q@ 70'F oF/9oC J
Flash point 0.C = T C.C.2 28 F/°C "
(open cup X ; closed cwp X )
Other: IOLH . S 00 0LrPM '
1I. HAZARDQUS CHARACTERISTICS
A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
OSwA NPéEL= 713 (ot S AX
ACCTH ﬂwfw £ | 2
DEG MA 2 m_y//m’) ~
Cert: =_ 220 Lrv AMIQ S
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
Inhalation Yes /No 42 1220 g:;; A4nKlnr s £/ 23
Ingestion Yes N0 =ra
Skin/eye absorption  Yes_ Mo A2
Skin/eye contact Yes ./ No LACH '£ ~M AN onN
Carinogenic Yes_/No___ L. pPea Mol SRLIMOBGEN 2 S <
Teratogenic Yes No
Mutagenic Yes No __
Aquatic Yes_ .~ No oL 1ot/ T [ FRESHK, IR TR
Other: _/3.g) Yes__To___ fﬁ‘/o 1: 7:/202.% zﬁ doys
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No
Toxic byproduct(s): Yes No
Flammability Yes_,No
LFL . / 72 /A A
UFL .. Yo “
Explosivity Yes J No
LEL : 7 72
UEL AR a4

OH/WPPHAZO/S




HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME: ([ 28ALA ,cne%aﬁ@-ﬂmu NME /)22 T i e
SYNONYMS 00 zl,i,.i@ — v 2 zEZfA__!“L_TCJ’i/';,-,:_Ie

I. PHYSICAL/CHEMICAL PROPERTIES SOURCE
Natural physical state: Gas Liquid X Solid
(at ambient temps of 20°C-25%C) T
Molecular weight 167. 35 g/g-mole ,,ioi\
Dsgnsi;{a X ¥ g/ml =

ecific gravity z{s 20 °C, F/°C
Solubility: water g 27258 9F /9oC
Solupility®: ) oF /9C
B8oiling point °F /9C
Melting point %&g- oF /9C
Vapor pressure oF/9C
Vapor density %Z? 2S. ;‘ LOF PO F °F/°C
Flash point MAT FeBWBA, £ oF /9C
(open cup_____; closed cwp )
Other: 7YY, 4 /S Oﬁgm
I1I. HAZARDOUS CHARACTERISTICS
A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
fead) Lm J ) oY 4
T /e M IT 70 M
¢ (. . ~ /)g/m-’)

B. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
Inhalation Yes_/ No Prossvd £ i3 28N e &L NIQSH
Ingestion Yes L . s
o O L e 772777l
Skin/eye contact Yes ) SPubgR SK N LIons —
Carinogenic Yes o No___ _CAeC AJQGEN: S ALOS A
Teratogenic Yes No
Mutagenic Yes No
Aquatic Yes No
Other: Yes No

C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes___ No/ T AY 4
Toxic byproduct(s): Yes No
Flammability ves __No_, " __AQr FLAMIAZ L

LFL
UFL
Explosivity Yes No
LEL
UEL

OH/WPPHAZO/5



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME: 7o 7
SYNONYMS Teteacso :

(&)
M

II.

c.

‘2r) e CJ-EMICN. NNE

PHYSICAL /CHEMICAL PROPERTIES SOLRCE
Natural physical state: Gas Liquid Z Solid
(at ambient temps of 20°C-25%T) oo
Molecular weignt 35.283 g/g-mole . OS/v
Dsgnsift'ia ityd 8 So°C g/ml

ecific gravity /e G o° oF /oC
Solubility: water :Ef;‘; .
Solubility®: [)

Boiling point
Melting point

Vapor pressure SAX

Vapor density __SAX

Flash point A_/a-r FLAMARRLE °F/°C

(open cwp_____; closed cuwp )

Other:

HAZARDOUS CHARACTERISTICS

Exposure limits (TLv, PEL, other) . MTRATIGJ SOURCE
OSHA PEL_+ _TW OPPM $AX
DFE MPAK ¢ g /mi)] S3x
ACEILH - 2 PP AL Y ~
eere; :iE Eﬁ fad AND S

TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE

Inhalation Yes_No___ Celntpdl ners0us. SYSPmm rro
Ingestion Yes_ - No__ ’

Skin/eye absorption ..L — ;

Skin/eye contact

Carinogenic

Teratogenic

Mut agenic

Aquatic

Other:

TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No

Toxic byproduct(s): Yes No

Flanmabl 1Tty Yes__ Nov | A7 Alamasdis
LFL

UL
Explosivity Yes No
LEL

LEL

OH/WPPHAZO/S



M

Hazardous Substance Information Form

COMMON NAMB:t€trachlorcethylene CHEMICAL NAME: Latrachlgraethylar

perchlor
I. PEYSICAL/CEENICAL PROPSRTIES osthylene
SOURCE
Natural physical state: Gas Liquid___X solid
(at ambient temps of 20°C-25°C)
Molecular wveight 166 g/g-mole
Density?d g/ml
Specific gravity® [ sp/oC
501ub111ty- vatet 0.015y ¢ *p/*C
501ub111ty s (] Op/'c
Boiling point 121 op
Melting point -8 4:35
Vapoc pressure L4 nlq e__25 é
Vapor density ‘l/'c
Flash point *p/°C
(open cup ;1 closed cup )
Other:
11, BASARDOUS CEARACTERISTICS . TLV,PEL... SO _ppm TWA
A. TOXICOLOGICAL HASARD HAZARD? EFFECTS SOURCE
lnhalation % No __ilrtitation eyes nose, throat
Ingestion _ Mo naus ea , flush face & neck, vertigqo, dizzv,
Skin/eye absorption Yes No Headac
Skin/eye contact - MO irritation
Carcinogenic Mo potential human carcinogan
Tecatogenic Yes Mo
Mutagenic Yes No
AqQuatic Yes Mo
Other: Yes No
B. TOXICOLOGICAL HAZARD HAZIARD? CONCERNTRATIONS SOURCE
Combustibility Yes
Toxic byproduct(s): Yes
Flammability Yes (ND
LPrL
ure
Explosivity Yes (No
LEBL
uBL

40nly one is necessary.
Bpor organic compounds, recovery of spilled saterial by solveant extraction may

cequicre soludility data.



HAZARDOUS SUBSTANCE INFORMATION FORM

b ad .
COMMON NAME : u Aﬁ/_ﬂ_Lm CHEMICAL NAME:  The Il w mrL ST
I. PHYSICAL/CHEMICAL PROPERTIES SOURCE
Natural physical state: Gas Ligquic Solia
(at ambient temps of 20°C-253C) -
Molecular weight Rtomic W w2 aoy.327 g/g=mole <TH X
Censityd 4 B g/ml
Specific gravityd L oF/°C
Solubility water ? SF/oC
Solt.bility [ ] oF/eC
Boiling point Re_* ws?o oF/oC SAx
Melting point = 303 oF/oC SP~
Vapor pressure Lome MMHQ @335 @ °F/°C Ky
Vapor density d: 1. 25 @ 0%  oF/oC 5;!‘:
Flash point oF/9C
(open cuwp ; closed cuwp )

Other: ToLH. nga, |3 NI OSK

II. HAZARDOUS CHARACTERISTICS
A. Exposure limits (TLV, PEL, other) CONCENTRATION

; seny o ea
ACGTH TLLLJWA 0. lmq (s =
BFG, MAK LR
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
Inhalation S O%

Ingestion

Skin/eye absorption

Skin/eye contact

Carinogenic

Teratogenic

Mutagenic

Aquatic

Other:

C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Comoustibility Yes __No___ __ uhea neeieo 19 Y./ 4

Toxic byproduct(s): Yes No ' .

rlammability Yes No

L

UL

Explosivity Yes No
LEL

UEL

OH/WPPHAZD/3



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME ; T /\/ CHENICAL NAME: TIN = Sn

I.

1I.
A.

OH/WPPHAZO/3

PHYSICAL/CHEMICAL PROPERTIES

SOURCE
Natural physical state: Gas Liquid Solid
(at ambient temps of 20°C-255C) ~
Molecular weight Atomic we. 20T 8. 69 9/g-mole SAX

Densityd - < |2 g/ml
Specific gravityd —m“‘-‘-‘i-——-g-———*/cc SAax%

Solubility water ] oF /oC

Solupilityd: [ ) oF /0C

Boiling point Q2 3 A3597° oF/eC -7
Melting point e = 33). oF/oC SA
Vapor pressure i mmHg @ /4929 °F/°C SAY
Vapor density d=2e ] °F/°C SAY
Flash point °F/9C

(open cuwp i closed cwp )
Other: InLH .-

HAZARDOUS CHARACTERISTICS
Exposure limits (TLV, PEL, other)

ACGIH TLY !
4
DFG MAK:
TOXICOLOGICAL HAZARD HAZARD?
Inhalation Yes___ No___
Ingestion Yes No
Skin/eye absorption  Yes__ No___
Skin/eye contact Yes No
Carinogenic j Yes No
Teratogenic Yes No
Mutagenic Yes No
Aguatic Yes No ‘
Other: yd Yes_Z No__ Zipeameninl TUmagigen =B
TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes

Toxic byproduct(s): Yes No

rlammabliliity Yes No
LFL
UFL

Explosivity Yes No
LEL
UgEL




HAZARDOUS SUBSTANCE INFCRMATION FORM

L.

COMON NAME:  Toluene CHEMICAL NAME: _Toluene,

SYNGNYMS To/uag, {ZZ&@‘_&:@;“ (ng‘f‘bbgatoﬁ N th‘d-mmﬂng .
PHYSICAL/CHEMICAL PROPERTIES SOURCE
Natural physical state: Gas Liquiag Z<_ Solid
(at ambient temps of 20°C-25%C)

Molecular weight IR. Y g/g-mole Al 0Sid

Densityd g/ml

Specific gravityd . . oF/eC

Solubility: water .osom;'%wﬁo .03 = oF/°C

Solubility®: 3 oF /8¢

8oiling point 2%, F3)0.¢°C F/°C "

Melting point -~ ]39°F = - °n, OF/°C "

Yapor pressure mmHg ; 3Q0° ¥F/C _<sAx

Vapor density 00872/ Q_7g°F °F/°C

Flash point Q.C= SSF; C.CIPFF/°C _ALIQSH

(open cup A ; closed cup X )

Other: IDLM 2002 porm L1053 M

HAZARDOUS CHARACTERISTICS

Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
OSHA %’\L/ $_TWA 3 ssfzx
ACLGIH, : X
DFC MAK : 32 B2
CEr o

TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE

v ie A00FPM Foa Bhes = Lemanmeandnt of Cooed. Non

Inhalation Yes / No M, S

Ingestion Yes_ 7 No___ am#n R a0 NM—
Skin/eye absorption  Yes_.  No___
L

Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic

Other: Qsgeaiecdl

47 £
TOXICOLOGICAL HAZARD HAZARD? TIONS

Cambustibility ves_/Fo
Toxic byprocduct(s): Yes No

rlammabllity Yes / No
LFu A% e

UFL ' 2.9
Explosivity Yes \Ao

4 e
UL LS

OH/WPPHAZO/3

KeACTEN TImG: .




“
Hazardous Substance Information Form

COMMON NAMB: Toluol/Methylbenzen@HEMICAL NAMEB:Toluene

1. PEYSICAL/CEEMNICAL PROPERTIES

Natural physical state: Gas

{at ambient temps of 20°C-23°C)

Molecular weight

Density®

specific gravityd
Solubility: water
solubility®:

Boiling point
Melting point
Vapor pressure
Yapotr density

Plash point

SOURCS
Liquid X  Ssolid GE MSDS
SgééégA g/9-mole_GE MSDg
: g/ml GE_MSDS
.87 L *p/°C GE MSD§
. rebie? °p/°C —
(] *p/°C CEMeoe
111 e 4 GE MSNS
— =
8.7 smEg €39 ‘PAC GR_MSDS
3.14 ¢ *'p/°C ~p
40 *BY°C _GE Msns

(open cup 3 closed cup_x )

Other:

II. HBASARDOOS CEARACTERISTICS

A. TOXICOLOGICAL HAZARD HAZARD?

Inhalation Mo
Ingestion No
Skin/eye absorption No
Skin/eye contact Mo
Caccinogenic Yes No
Tecatogenic Yes No
Mutagenic Yes No
Aquatic Yes No
Other: Yes No

B. TOXICOLOGICAL HASARD RAZARD?
Combustibility g No
Toxic byproducti(s): No
SOxidasian in air forms
~2Xides
Planmability Jed) ¥o

LPL
urL
Explosivity Yes (i;)

LBL
UBL

30nly one is necessary.

OSHATLV=200 ppm
' TLV=mglm™/8hrTL/,PEL...THA_skin
TW = 200 ppm (inhil-acns)
EFFECTS S0URCR

NIOSH
vapor @ 100ppm headache, drowsiness. pausea

irritates digestive trac% from

dafatting of skin irritation -of——oyes—eorrett Hur:
100200 tchi
CONCENTRATIONS SOURCS
-l MSDS .
GE MSDS
GE MSDS
1.4 GE M
S.l —laBn M DS
A ~SBMSDS,

Dpor ocganic compounds, recovery of spilled matecial by solvent extraction may

require solubility data.



HAZARDOUS SUBSTANCE INFORMATION FORM

MNW;.W&____ CHEMICAL NAME: /(| | /mc}wafeoer/‘u o
SYNONYMS 7.0}/ ceQethane . Met pie (b cocive o  R2eothe

I.

c.

PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas
(at ambient temps of 20°C-2S
Molecular weight

Densityad

Specific gravityd
Solubility water
Solupility®:

Boiling point
Melting point
Vagor pressure
Vapor censity

Ch/orothene merﬁjbt c}:oqgrme*ﬁine--

Liguid X Solid

133. 4 g/g-mole__ .,/ 05~

10 1QUn:00i104 08 ¢2.02°F ¥ /°C
) oF /oC

145 F = 74%, ___F/°C 2
<- 3g‘F = 2-395C F/°C »

_99_9_*/“3 A %
/'.

7% @ 0¥ Y% °F/°C SA%

Flash point AONE. oF /°C

(open cup_____; closed cwp )
Other: '
HAZARDOUS CHARACTERISTICS
Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE

0SHR PEL: _TL Sax
OF6 MAK: ' Qmgjmm3L “
TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
/QS'P/’J ‘Ab or) r Joss of Cense ousness

Inhalation Yes_No___ ;los o L i Ches JATa =
Ingestion Yes__ o . 4 Big
Skin/eye absorption  Yes_, .~ No___ Qhth 28,2808 lJﬁE:z::;:gafizsz::::
Skin/eye contact Yes , ~ No___ ' [
Carinogenic Yes No
Teratogenic Yes No
Mutagenic Yes No
Other: Yod'zﬁ:No 7 57 5 ’/
TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No
Toxic byproduct(s): Yes No
FlammabIlity Yes /' No Lhes Lahe Lrag

LFL —LaZs

UFL 7 %
Explosivity Yes No

LEL

Ut
OH/WPPHAZO/S




Hazardous Substance Information Form

COMMON NAMB: TCE

1. PEYSICAL/CEENICAL PROPSRTIES

Natural physical state: Gas Liquid_x _ Solid
(at ambient temps of 20°C-23°C)

Moleculat weight

CHENICAL NANB:

Irichloseesbuléad—

31,49

SOURCE
GE MSDS

g/q9=-mole_GE MSDS

Densityd 9/l GE MSDS
specific gravity? L.4s ¢ 20 °»/ GE mMans
Solubility: wvatet a1y | DY i 4
solubility®: ¢ op/oC
soiling point 87 op/ __.gn_usns___ga MSDS
Melting point *p/°C GE MsSDS
vapot pressure g saig @ \d 4 5% usos
Vapor density 4.54 ] *p/*C R USDE
Plash point none °r/°C GE MSDS
(open cup ; closed cup )
Othect:
II. EASARDOUS CEXRACTERISTICS TLV.PEL... LO0 PEM/ 8 b TWA
A. TOXICOLOGICAL BAZARD HAZARD? EPFECTS SOURCE
Inhalation @ Mo Irritation o thrgat abqya TLU/NIOSE)
Ingestion Yes Mo drousiness, headaghe, nayasd. upnconciousnass and
skin/eye absorption es. Mo irritation, lacrimation-eye navpe deazh
skin/eye contact e Mo dermititig-gk
Carcinogenic o Potential carcinogep
Teratogenic Yes ¥o
Mutagenic Yes MNo
Aquatic Yes Wo
Othecr: Yes Mo
3. TOXICOLOGICAL HAZARD HAZARD? CONCEBNRTRATIONS SOURCE

Combustibility
Toxic byproduct(s):

rlammability
LFL s7m/100°C
orL
Explosivity
LBL
URL

A0nly one is necessary.

Dpor organic compounds, tecovery

requice solubility data.

T -

Yeos

Ln_nz_w&withm
higfli temperatures

15.0%
40%/901%

—GEASDS.

Yes No

of spilled satecial by solvent extraction may



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME :
SYNONYMS T,

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas

Liquid x Seolid

SOURCE

LHeisS D573 —~--

(at ambient temps of 209C-2S

Molecular weight /3/.3% g/g-mole
g:nsi;.za (tva - — g/ml 3

ecific gravity (- Y% 20°C oF/0oC 7
Solubility: water [ ) oF /oC .
SolubilityD: () oF /oC »
Boiling point £ = s °F /9C "
Melting point

Yapor pressure

Vapor density ¥.53 @ oOF/oC K=Y
Flash point 2. C. = 0L F/C Cieis DArm_pecrr
(open cup ; closed cuwp X )
Other: “ZDOLH , C'axc'-ng?m,g “
II. HAZARDOUS CHARACTERISTICS
A. Exposure limits (TLv, PEL, other) CONCENTRATION SOURCE
QSHA rPEL - S X
ACGTH TLY: -
bFi %) a ¢ /3L ’
C!/& : AL OSI‘/
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
/e ' Frnl I
Innalation Yes o No__ Ao N S acaed crS: Cuers omm Twe2 -
Ingestion Yes__.No___ > . *
Skin/eye absorption  Yes _No___ @ e Akt S, :
Skin/eye contact Yes_ / No AP tw-'—;
Carinogenic - Yes__No___ -
Teratogenic Yes -~ No o P SA
Mut agenic Yes~ No £—
Aquatic Yes_ N0 “2;0mg (4] T0hcldRahn af Kl [IREA wsin
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes ’ il
Taxic byproduct(s): Yes No _Sex
Flammabl1ity Yes _\_{ No,
LL Zo% LHLLASTR 5SS
Lo la *
Extéfsxvity Yes .~ No
: 7K/ BY=4
a G -2

OH/WPPHAZO/3



HAZARDOUS SUBSTANCE INFORMATICN FORM

cowmON NamE:  VANAd W CHEMICAL NAME:  _Vanadium (/)
SYNONYMS AnAd, L7 )
I. PHYSICAL/CHEMICAL PROPERTIES SOURCE
Natural physical state: Gas Liquid Solid
(at ambient temps of 20°9C-25°T)
Molecular weight Atomic Wensin:: So.9¢ g/g=-mole SAX
Densityd g/ml
Specific gravityd [ ] oF /9C
Solubility: water Insqub'e @ 9F /oC SAA
SoluwilityD: () oF /oC
Boiling point o> o oF/oC '§ A L
Melting point 1mg = IN9* oF/°C AV-D
Yapor pressure mmig @ oF /oC
Vapor density 3.—.@/ Q@ JF.7° °F/°C SBY
Flash point oF/oC
(open cwp ; closed cwp )
Other:
II. HAZARDOUS CHARACTERISTICS
A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
[ 4
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SCURCE
Inhalation Yas - No
Ingestion Yes No
Skin/eye absorption Yes No
Skin/eye contact Yes No —_ —
Carinagenic Yes N0 Eigepimsniel Caglinloge). _ DA%
Teratogenic Yes No
Mutagenic Yes No
Agquatic Yes No
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SCOURCE
Combustibility Yes __No___ 1N SAX
Toxic byproduct(s):  Yes___ No___ .
TSpacES. ? \
rlasmability Yes No
L
UFL
Explosivity Yes No
LEL
UEL.

OH/WPPHAZO/S



HAZARDOUS SUBSTANCE INFORMATION FORM

ioztd

L

CHEMICAL NME: Vyuse Chiom A e
. , -

MenoChaicacethang | -
I. PHYSTCAL/CHEMICAL PROPERTIES SOURCE
Natural physical state: Gas Liquid Solid SR M ez
(at ambient temps of 20°C-25 - QLR QAN imeE
Molecular weight ¢2.S0 g/g-mole '
Densityd g/ml
Specific gravityd 0- 249 @ —73° oF /oC 4
Solubility: water '@ﬂé‘fw}. 4L 03 L F/C "
Solubintyb: %0 @
Boiling point . ”"
Melting point P
Vapor pressure SAX
Vapor density : S x
Flash point o 3 —HIE F/C cues oA SrEETS
(open cup__ X ; closed cup____ ) ,
Other: m‘-ﬁ ' cay
II. HAZARDOUS CHARACTERISTICS
A. Exposure limits (TLv, PEL, other) CONCENTRATION SOURCE
OSHA PEL.: ! PPM S X
ACGIH RV : Tl < 22 “
TRK 2 32 2PrPM "
IS Ce o b —-\?;57, NiOS Y
8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
foatation voo L o (B EHTGR 0, cvess oorm s
Ingestion Yes No
in/eye absarption  Yes 2 Mo % CURS_OATN ST
Skin/eye contact N0 m«mmg = %ﬁ ~
Carinogenic - Yu ‘(No s 99X
Teratogenic Yes No
Mutagenic Yes No
Aquatic Yes No
Other: Yes No
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes No
Toxic byproduct(s): Yes No
Fl“illm ty Yes / No Qlid 0 Shee/s
UFL 4 Rk Ze
Extéfsivlty Yes—” No 2193¥
UEL 51

OH/WPPHAZO/3




HAZARDOUS SUBSTANCE INFORMATION FORM

-y -
COMMON NAME ; - /sc.:g_&@ CHEMICAL NME: _ X/
SYNONYMS - J N, ~honrone’ nrétm-Y. T -

I.

SAX 3 0ther: geﬁé;eﬁ,tm .
RS Nonate & CS20.07 %3 TllumeV‘/'é‘

. AR - { 4:20E ;Y e -
PHYSICAL/CHEMICAL FROPERTIES 7 ’ e rRnRent . rcE

Natural physical state: Gas Liquid x Solid
(at ambient temps of 20°C-25%C)

Molecular weight (24 . /X g/g-mole T4 X
Os:nsi.%‘ {eya J: §¢ 20%«® géf}llgc SA<

eciflic gravity m-0.5,5/072: ot 8 20°C (B3 Dago e
Solubility: water 7%y % oF /9C ” el
Solubility®: ) of /9C
8oiling point 292 /2837 281°F _F/%C __2/103#
Melting point - /- . oF/eC 2
Vapor pressurs . g/® F/°C SAX
Vapor density e F/C ___SAx
Flash point oF /0C

/\ » 7 - -
e oS o s 0w s KIS LADS Swew—
s . ~ ) .

(open cup_ X ; closed cup X)) 7

7

20043 PXyltne DALYV} Mm-Xy/tne $45.0/3
I1. HAZARDOUS CHARACTERISTICS Wiy« Smimne ”"7"1';-1«y/a§e aza3§’5c9 b SIRALIPN
A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE
OSHA PEL= _TUAB _/100Q8°PM > SAK
RCCTH 7LV * ety d
DEE Mkl = Z-A/l: éanrmgi /%%Fﬂr(w} ’
/O -mw) CEL= _ 200 PrA A OSer
8. TOXICOLOGICAL HAZARD HAZARD? SOURCE
Innalation Yes _{ No___ o, DWW Lo
Ingestion Yes .~ No___ cAn #
Skin/eye absorption Yes__No
Skin/eye contact Yes )
Carinogenic - Yes No
Teratogenic Yes___ No___ W
Mutagenic Yes___ No__ B -
Aquatic Yes__~No___ & in A
L0577

cC.

Other: %{ Yes_~ No
3.2-0. >mm -, Em .WWONM

TOXICOLOGICAL

Combustibility Yes No
Taxic byproduct(s): Yes No

Flasmabllity Yes -/No ~y =X yieN =7 : f;;y/? VAT
LFL A 2% :; i_ a9
UFL / Y% [/ 204/ £-6% SoeF TS

Yes No _

Explosivity
LEL

fﬁ‘}“ 1% A10SH
UEL o/7/2 il

£ 8 O-Kelene 8.0.0 30/4//6 SHoys, 53
n’ms,?y/m 4.0.0 %ﬁmz“’ ";;:
0/4//6 'n .S'abys.

OH/WPPHAZO/3 ‘ 7



\

Hazardous Substance information Form

COMMOM MAMB: _XYlenes CHEMICAL NAMB: _Mjixad lsomers af Xyvlen
I. PEYSICAL/CEENICAL PROPERTIES
SOURCE
Natural physical state: Gas Liquid_X solid GE MSDS
(at ambient temps of 20°C-15°C)
Molecular weight 106,18 g/9=-mole.S5p MSDS
Densityd® g/ml GE. MSDS
Specific gravityd —.88-.87 § *p/°c " QB MsDS
solubility: water NegTigiblye *p/°C GE MSDS
Solubility?: ) ep/ec " GE MS5DS
Boiling point 135-145 op G® MSDS
Melting point -48~ +13 ____*r("D)_GE_MsDS
Vapotr pressure ] amilg ¢ 20 °p GE . MSDS
Vapot density 3.7 ____ ¢ *p/eC GBE MSDS
Flash point > 77 @c GB_MSDS
(open cup ; closed cup X )
Other:
II. SASARDOUS CEARACTERISTICS - OSHA TWV?py pg,..100pPm/10. hr TWA. ~
TLV = 4 mg r TWA
A. TOXICOLOGICAL HASARD HAZARD? EFFECTS SOURCE
NXIO SH
Inhalation 8o €@TLVeIrritation and dizziness ZZOOppm anesthetic
Ingestion Mo Aspiration inro lungs if Swallowad  Sffect
Skin/eye absocrptioa Mo
Skin/eye contact Mo 1rritation and defatting of skin. bucns in ayes
Caccinogenic No rpgtgntial to odn
Teratogenic Yes Mo
Mutagenic Yes NoO
Aquatie Yes Mo
Other: ) Yes NoO
8. TOXICOLOGICAL EAZARD nn% CONCENTRATIONS SOURCE
Combustibility Te8 GE MSDS.
Toxic bypcoduct(s): Mo GE MSDS
in he s Aan
—Oxides of njitrogen GE.MSDS.
Plammability @ %o
LrL 1.0 LR.MSDS.
ur. 2.0 GR.MSDS.
Explosivity No
LBL in heat or Ilame GR._MSDS
uRL GR_MSDS,

40nly one is necessarcy.
Dpor organic compounds, recovery of spilled matecrial by solvent extctaction may
tequire solubility data.



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME .
SYNGONYMS

I. PHYSICAL/CHEMICAL PROPERTIES SOURCE
Natural physical state: Gas Liquid Solid
(aE ambient temps o;éﬂ"c-zsaﬂ 30
Molecular weignt MmC WeahT s .S, /g-mole Ky
Densityd 6:3 < o 2%

Specific gravityd
Solubility: water
SolubilityD:
Boiling point
Melting point
Yapor pressure
Vapor density
Flash point

(open cuwp ; closed cwp )
Other: o

II. HAZARDOUS CHARACTERISTICS
A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE

8. TOXICOLOGICAL HAZARD HAZARD? EFFECTS SOURCE
ee 2. den dus & Fumme
Inhalation Yes

ryY:S AcA= et 10 ¥
Ingestion Yes  No___ __HU»Ans ‘9 ZTHA LA, 2

No

No
Skin/eye absorption Yes_,/No___ X
el e e M—
Carinogenic Yes No

No

No

No

No

Teratogenic Yes —Zinc 13 gof inhecenthy
Mutagenic Yes
Aquatic Yes
Other: Yes
C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE
Combustibility Yes___ No___ ‘ _SAKL
Toxic byproduct(s):  Yes__ No___
Flammabllity Yes  No
LFL
UFL
Explosivity Yes_ _No_
LEL
UEL

OH/WPPHAZO/3



3.0 APPENDIX A

Sampling and Analysis/Work Plan Subtask 2A
Study Area Survey

Sampling and Analysis/Work Plan Subtask 2C
Geophysical Investigation

Sampling and Analysis/Work Plan Subtask 2D
Air Sampling

Sampling and Analysis/Work Plan Subtask 2B
Surface Water and Sediment Sampling

Sampling and Analysis/Work Plan Subtask 2F
Monitoring Well Installation Program

Sampling and Analysis/Work Plan Subtask 2G
Groundwater Sampling

Sampling and Analysis/Work Plan Subtask 2H
Soils and Subsurface Investigation

Sampling and Analysis/Work Plan Subtask 2I
Treatability Studies



