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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
Rl/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 Manager, 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.
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The HSP has been developed in accordance with the following documents:

• U.S. Environmental Protection Agency, Standard Operating Safety Guides.,. U.S.

EPA, November, 1984.

• U.S. Environmental Protection Agency, Superfiind 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 Minimi for Hazardous Waste

Site Activities. DHHS/NIOSH-85-115, 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.

Mr. rharjeg frf, Lp*"|gerr p R 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.
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Mr. John R. Moebeg 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.

J. Cappdlo is assigned as QA/QC Manager and Task Manager. She serves as
HMM's lead lexicologist 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 die requirements of OSHA's 29 CFR 1910

and SARA section 126(d).

Mr. Jameg P- Q'Prien,. C.P.O. 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.

Mr. Conrad Q, I jf^rkiftmrr 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. Robe** I- Pl**ify 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 die 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 die RI/FS Work Plan. At a minimum, these Progress

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

(1) describe die actions which have been taken toward achieving compliance with

this Consent Order,

(2) present all results of sampling and tests and all odier 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/HA^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 through ̂  are 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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Schedule Haw: HILFOfiD RI/FS - SAVAGE WELL
Inject «ani|er: HOEBES

of date: 17-Dec-ft7 3:8«pt Schedule File: C:\TLHIL\HILFORD

'EAR DURATION RI/FS ACTIVITIES
A_ .̂ AGER Jin OBRIEH, FS HAMMER CONRAD LESZKIEWICZ

'•pared against plan, C:\Tim\niLFORD.TW, of 17-Dec-87 l:51oi.

LAG REPORT

;e longer than planned:
-Planned- -flctual-

Take less tue than planned:
-Planned- -flctual-

TINE LINE flctual-vs-Planned Report Pane 1

hedule Naie: HILFORD RI/FS - SAVAGE WELL
r.pject danaier: I10EBES
As of date: 17-Dec-A7 3:Mpi Schedule File: C:\TLflIL\BILFOR0

10 YEAR DURATION RI/FS ACTIVITIES
HANAGER Jin OBRIEN, FS HANAGER CONRAD LESZKIEVICZ

Cpipared against plan, C:\TU1IL\niLFORD.TW, of 17-Dec-87 1:51 pi.

-Cropped tasks (in plan, but not in actual):

en tasks (in actual, but not in the plan)

IflE LINE Actual-vs-Planned Report Page 2

schedule Naae: HILFWD RI/FS - SAVAGE UELL
Project Nanager: HOEBES

-Is of date: 17-Dec-«7 3:I9|M Schedule File: C:\TLniL\HILI-ORD

.«0 YEAR DURATION RI/FS ACTIVITIES
RI HANAGER JIH OBRIEN, FS HANAGER CONRAD LESZKIEVICZ

""oipared against plan, C:\TU1IL\HILFORD.TW, of 17-Dec-fl7 l:51pi.

ixed-date tasks that start later than planned:
Planned Actual

Milestones that start later than planned:
^_ Planned Actual—

TIHE LINE Actual-vs-Planned^Repjort^ Pa?e 3
X2176^022/HAZ^346'

ILY



EXWBTTAA

MONTH-BY-MONTH STATUS REPORT

Schedule Name: MIL.F-ORD RI/FS - SAVAGE WELL
Project Manager: IIOEfiES
As of date: 17-Dec-fl7 2:#i?pm Schedule File: C:\JLIM1L\M1LKJKU

TWO YI-AR OURAFIUN RI/FS ACTIVITIES
Rl MANAGER JIM GHR1EN, FS MANAGER CONRAD LESZKIEWICZ

( 1) SUB TASK dAl-SITE BASE HAP Summarizes BUB 2A1 ?? Dates .'

Fj.xed Sbarted A weeks, H days

Priority: /

I- 1RST
SUKTASK OF TASK c'A AERIAL SURVEY

Start:

Date: t£6-Gct-tt7 &:&&Am

Resource :

CONRAD LESZKIEWICZ
JIM O'BRIEN

End :

Amount: Lost

* . y I 6 1 . b
1.11 /.L

a

W

W

TASK 1 SCOPING RESPONSE ACT'S Summarizes TASK 1 *> ? Oabes ?

Fixed Done 4 weeks, £.' days

Priority: US

Start: End:

Date: 26-Oct-87 8:**am 27-Nov-87 *b

TIME LINE Task Detail Report Paqo

2176-022/HAZ/340 4-5



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.

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



nnn /wj^v.*

MGR: LESYKIEWICZ

TIMESHEET EDIT REPORT BY ACCOUNT

FROM 12/10/87 TO 12/11/87

EXHIBIT 5-1

NUMBER

ASCRIPTION JOB CATEGORY EMPLOYEE NAME

EMPL
10

PAY TRO
T/S DATE OEPT TYPE CO HOURS

-~! 76-120-39
WAGE-MGMT & COOROINATIO 2-3-TECH H/WORO PROC. DUFFEY, MONICA OUFFY 12/11/87 10 R N/A 0.5

CATEGORY TOTALS 0.5

4-5-SCIENTIST/ENG. Ill CAPPELLO, PAULA J. CAPPEL 12/11/87 03 R N/A 2.0

CATEGORY TOTALS 2.0

5-4-SCIENTIST/ENG. II 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

~~LLING *: 1285

'ATUS: NOT SELECTED

-MENT: MCLANE, GRAF, RAULERSON &

M1DDLETON

P 0 BOX 326

*IME CONTRACT #:

OTHER CONTRACT #: MOEBES

JLONTRACTOR'S ACCT *: 2176-000

HMM ASSOCIATES, INC.
TIME & MATERIALS BILLING WORKSHEET

BILLING PERIOD ENDED: 11/27/87

EXHIBIT 5-2
PAGE 355

CONTRACTOR: HMM ASSOCIATES, INC.

P.O. BOX 4133

BOSTON, MA 02211

TOTAL CONTRACT: 0.00

CONTRACT NAME: SAVAGE WELL SITE-MILFORO

-MBOR BILLING

OTHER DIRECT COST

TOTAL" NON-LABOR COSTS

~:E AT 0.00%

AMT IN EXC OF TOTAL "VALUE

ITAL BILLING

PREVIOUSLY

BILLED +

0.00

0.00

0.00

0.00

0.00

0.00

CURRENT
BILLING

200.00

144.51

144.51

0.00

-344.51

0.00

CUMULATIVE
BILLED

200.00

144.51

144.51

0.00

-344.51

0.00

CUMULATIVE
INCURRED

N/A

144.51

N/A

N/A

N/A

0.00

UNBILLED
AMOUNTS

N/A

0.00

N/A

N/A

N/A

0.00

* INDIRECT COSTS BILLED MAY NOT COMPUTE TO SHOWN PROVISIONAL RATES IF DIFFERENT RATES WERE USED IN PRIOR PERIODS

•« CUMULATIVE INCURRED AND UNBILLED AMOUNTS ON T&M CONTRACTS ARE PROVIDED ONLY FOR OOC'S AND FOR THE TOTAL BILLING AMOUNT

2176-022/HAZ/340 5-3



REPORT DATE:
"""ERIOO ENDING:

12/10/87 10:07
11/27/87

CLIENT: MCIANE, GRAF, RAULERSON

•^NTRACT NAME: SAVAGE WELL SITE-MILFORO

RACT NUMBER: 2176-000

SION NUMBER: 1

_£KOJ MGR: MOEBES

HMM ASSOCIATES, INC.

JOB STATUS REPORT

LABOR HOURS BY EMPLOYEE

AS OF 11/27/87

EXHIBIT 5-2

CONTRACT VALUE:

START DATE:

END DATE:

JOS TYPE:

RATE TYPE:

JOB CATEGORY EMPLOYEE NAME

H O U R S

CURRENT PERIOD YEAR TO DATE TOTAL CONTRACT

39 DIRECT LABOR

-2 3-TECH II/WORD PROC. VANOELINDER, LEANNE

4 5-SCIENTIST/ENG. Ill ARMSTRONG, LIANNE 0.

8 CORPORATE OFFICER LOSINGER, CHARLES

-3.0
-1.0
2.0

0.0
0.0
2.0

0.0
0.0
2.0

-2.0 2.0 2.0

TOTALS -2.0 2.0 2.0

2176-022/HAZ/340 5-4



~PORT DATE:

HOD ENDING:

12/09/87 18:28
11/27/87

HMM ASSOCIATES, INC.

JOB STATUS REPORT

EXHIBIT 5-2
PAGE 245

^lENT: MCLANE, GRAF, RAULERSON CURRENT ODC DETAIL

RACT NAME: SAVAGE WELL SITE-MILFORO AS OF 11/27/87

RACT NUMBER: 2176-000

DIVISION NUMBER: 1

OJ MGR: MOEBES

REF.

_jC DESCRIPTION PD SOURCE NUMBER VENDOR NAME

43 TRAVEL

06 AJ-413

CONTRACT VALUE:

START DATE:

END DATE:

JOB TYPE:

RATE TYPE:

TRANSACTION

DESCRIPTION

END OF PRIOR PD BALANCE

TRANSFER TASKS

0.30

09/24/87

00/00/00

TIM

N/A

AMOUNT

91.20

-91.20

TOTAL 0.00

46 OTHER DIRECT COST

06 AJ-413

AP-001

AP-002

AP-003

AP-004

AP-004

006576 FOT08EAH BROOKSIDE

006629 loSINGER, CHARLES

006746 PHOTO VIDEO DEPOT

006885 SENTRY OFFICE SUPPLY

006895 SENTRY OFFICE SUPPLY

END OF PRIOR PD BALANCE

TRANSFER TASKS

OTHER DIRECT COST

OTHER DIRECT COST

OTHER DIRECT COST

OTHER DIRECT COST

OTHER DIRECT COST

TOTAL

515.87
-515.87
128.73
28.40
15.75
36.45
-64.82

144.51

2176-022/HAZ/340 5-5



-REPORT DATE: 12/10/37 11:01
ILLING *: 1285

STATUS: NOT SELECTED

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

EXHIBIT 5- 2 PAGE 356

LIENT: HCLANE, GRAF, RAULERSON &

MIODLETON

_ P 0 BOX 326

RIME CONTRACT 9:

OTHER CONTRACT >: MOEBES

CONTRACTOR'S ACCT #: 2176-000

CONTRACTOR: HMM ASSOCIATES, INC.

P.O. SOX 4133

BOSTON, MA 02211

TOTAL CONTRACT: 0.00

CONTRACT NAME: SAVAGE WELL SITE-MILFORO

LABOR CATEGORY

CUMULATIVE CUMULATIVE
HOURS HOURS PREV

INCURRED BILLED

CURRENT
HOURS CURRENT CURRENT

BILLABLE RATE BILLING

CUMULATIVE
HOURS CUMULATIVE

BILLED $$$ BILLED

HOURS
UNDER (OVER)

BILLED

-ORPORATE OFFICER

"TOTALS

2.0 0.0 2.0 100.00 200.00 2.0 200.00 0.0

2.0 0.0 2.0 200.00 2.0 200.00 0.0

2176-022/HAZ/340 5-6



6.0 RESPONSmiL

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 21.

Liberty Environmental Systems will be responsible for designing and supplying the

equipment required for the treatability studies. Refer to Subtask 21.

Clean Harbors, Inc. 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



r Refer to Sampling and Analysb
ical work, quality control sampi~ «~ -,-- J-

Plan.

2176-022/HAZ/340



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



D E C 11 ' 87 1 2 : 2 4 P 0 2

EXHIBIT 7-1

SITE ACCESS AGREEMENT
AGREEMENT antarad Into thia __ day of , m?, by

and batvaan , (rafarrad to a a

*0wnar*) ovnar of tha property daacribad in Exhibit A, (rafarrad to

aa tha • Property») and HZTCH1NKR MANUFACTURING COMPANY, INC., a N«v

Hampahira corporation with a principal placa of buainaaa in Milford,

Natr Hampahira} THE ox TOOL COMPANY, a Nav Htnpahira corporation with

a principal placa of buainaa* in Mil ford, Naw Haapahira; NXW ENGLAND

STEEL FABRICATORS, a Naw Haapahira corporation with a principal placa

of buainaaa in Milford, Naw Haapahira; and K8NDRZX WIRE AND CABLE, a

division of Conduction corporation, a Maaaachuaatta corporation withi
a principal placa of buainaaa in Milford, Nav Hampahira (collactivaly

rafarrad to aa *tha Group').

M Z T N E S S B T H x

ffMEHEAS, tha aaabara of tha Oroup hava baan idantifiad by tha

unitad Stataa Environmantal Protaction Agancy ("EPA") aa potantially

raaponaibla partiaa for haiardoua waata oorraotiva action at tha

savaga Wall aita (*Sita*) in Milford, Nav Hanpahira; and

WHEREAS, tha Group, whila danying that tha activitiaa of ita

••mbara hava cauaad tha allagad contamination of tha wall, faal that

it ia in tha baat intaraat of tha conunity for an anvironmantal

atudy to ba oonduotad in a prompt and cost affactive mannar, and, to

that and, hava aoraad to an xdminiatrativa Ordar by Conaant (tha

'conaant Ordar*) with tha EPA; and

WHXREAfl, tha Group daairaa to hava HUM Aaaociataa, Inc., a pro-

parly qualified anginaaring axpart conduct a Ramadial Invaatigation

2176-022/HAZ/340 7-2



DEC 11 ' 8 7 12 :25 P03
EXHIBIT 7-1 (Continued)

- 2 -

«nd Feasibility Jtudy, (referred to as the »RZ/P3«) pursuant to the

Content Order; and

WHXRZA3, p«rt or all of the Property has been identified as p«rt

of the study area for the RI/Ffl.

NOW, THSREFORS, in consideration of the forgoing and tha mutual

premises set forth below, tha partiee agree aa follows i

1. Ovnar agraaa to allow RMN Aacoelatas, Inc., ita officar»,

avploya«af aganta, subcontractor* and authorised raprasantativaa

•coaaa to the Property for tha purpoaaa of conducting tha RI/FS. Tha

activities to be conducted by HMK Aasooiataa, Inc. may include, but

•hall not be limitad toi

a. the taXing of such soil, water and air samples as nay

be determined to be necessary;

b. the sampling of any solida or liquid* located or

stored or disposed of en the Property;

e. the drilling of holes and installation of Monitoring

welle for subsurface investigationi

d. any other actions related to tha investigation of

surface or •ubeurface oontaaination.

2. Owner agrees to allow the Group, its officers, employees,

agents and authorised representatives access to the Property for tha

purpose of overseeing the implementation of the RI/FS.

a. Owner agrees to allow the IPA and New Hampahire agencies'

employees, agents and authorised representatives access to the

Property for the purpose of overseeing and recording field activity

of the Rl/Pf by HUH Associates, inc.

2176-022/HAZ/340 7'3



l l ' S 7 12=26

. 3 -

4. The parties agree thtt access to the Property shall be as

reasonably necessary to carry out the provision* of the Consent

Order.

5. The Oroup agrees to reaove all equipment used in th« Ri/FS

on th« Property and rasters ths tffsctsd areas of the Property as

reasonably practicable after the ooapletion of the RI/Fl by HMM

Associates, Inc.

«. owner understands that these actions are taken pursuant to

an Adainistrative order By Consent issued by the EPA under the

Comprehensive Environmental Response, Coopensation and Liability Acti
(fluperfund), 42 U.fl.c. I 9001 et. sea.

IK WITHMS WHEREOF, the parties have caused this a^reeaent to be

executed on the date first written above.

NXTHI88 OWNER

*yt

WITHE*! HITCHIKER KAMUPACTORIKO
COMPANY, INC.

WZTNB8I TOT OX TOOL COMPANY

Byi
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DEC 11 '87 1 2 : 2 7 ECHiBrr 7-1 (Continued) P05

- 4 -

HZTHI*• NEW WOLAND STML FABRICATORS

WZTNIIS KZMDRZX WXRl AND CABLE

fly:

STATE OF HIM HAMPSHIR1COOHTY OP _____

flub«crlb*d and •worn to b«for« a« thi« day of
1917. ——
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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.
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GENERATED BY RI

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.
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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.
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2.0 ELEMENTS OF A SAMPLING AND ANALYSIS PLAN

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

• 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 21)

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 OVERVIEW OF SUBTASK SCHEDULES

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 Installation, respectively), are all
f

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. jBoth Subtask 2H-Soil and Subsurface

Investigation, and Subtask 2E-Surface Water and Sediment 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 begin in late October to early November 1988,

and it is anticipated the first round of sampling for laboratory screening analysis for volatile

organic compounds (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 ]f i

volatile organic compounds (EPA Method SW 846) will be performed. To provide seasonal "7 ̂

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.

2176-022/HAZ/345 3-1



4.0 OVERVIEW OF DATA QUALITY OBJECTIVES 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 n - The Stage n 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 in - analysis performed by off-site laboratories using U.S. EPA approved

procedures.
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• Level IV - CLP routine analytical services.

• Level V - nonstandard analysis.

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

and design of the site investigation plan.

4.2 Savage Well Site DQO

Stage I

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 completed

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 OVA 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 existence 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 n and m

Stage II and HI 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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TABLE 2.1

Subtask/
Phase

2D/I

2D/H

2H/T

SAVAGE WELL SITE
TYPE OF

Number of
Media Samples

Air Field Screenii
In Selected
Areas

Air TBD*

Soil Gas 90**

DATA QUALITY OBJECTIVES AND
ANALYSIS BY

Duplicates

ig QA/QC

—

—

MEDIA

Blanks

QA/QC

—

—

DQO
Level

I

—

I

Analysis

Total Vo
Organic/]
G.C.

—

Total Vo

2H/H

2H/H

Soil Borings

Test Pits

TBD*

TBD*

Organic/portable
G.C.

I,m Total Volatile
Organic/portable
G.C., and lab VGA

I,m Total Volatile
Organic/portable
G.C. and lab VOA

2E/1 Surface Water 21** QA/QC QA/QC IV CLP VOA, EOC &
Selected Materials

2E/1 Sediments 17** QA/QC QA/QC IV CLP VOA, EOC &
Selected Materials

2G/I

2G/n

2G/II

21/1

Groundwater TBD*

Groundwater TBD*

Groundwater TBD*

Groundwater 4-12

Soil Gas

QA/QC

QA/QC

QA/QC
__

QA/QC

QA/QC

QA/QC
__

IH

m,
IV

in
in
in
i

Lab VOA

Lab VOA,
CLP Analysis

Lab VOA

Lab VOA
2 Metals

Total Volatile
Organics/portable G.C

*TBD
QA/QC

—VOA
HSL
EOC
**

CLP VOA

To be determined at a later date
Listed in the QA Project Plan
Not applicable
Volatile Organic Analysis (EPA Method 624)
Hazardous Substance List Analysis
Extractable Organic Compounds
Maximum Proposed Number, exact
available information

number of samples is contingent upon

Contract Lab Program Volatile Organic Analysis

2176-022/HAZ/345 4-4



2.3 QUALITY ASSURANCE PROJECT PLAN



QUALITY ASSURANCE PROJECT PLAN

SAVAGE WELL SITE

HMM Document No. 2176-22/HAZ/310

October, 1988

Prepared by:

HMM ASSOCIATES, INC.
336 Baker Avenue

Concord, Massachusetts 01742



Section No. 1.0
Revision No. 2
Date: 08/25/88
Page 1 of _

1.0 TITLE PAGE

QUALITY ASSURANCE PROJECT PLAN

SAVAGE WELL SITE

HMM DOCUMENT NO. 2176-22/HAZ/310

2176-22/HAZ/310 1-1



Section No. 15.0
Revision No. 2
Date: 08/25/88
Page 1 of ]

2.0 TABLE OF CONTENTS

Section Page

1.0 TITLE PAGE 1-1

2.0 TABLE OF CONTENTS 2-1

3.0 PROJECT DESCRIPTION 3-1

4.0 PROJECT ORGANIZATION AND RESPONSIBILITY 4-1

5.0 Q.A. OBJECTIVES FOR MEASUREMENT DATA 5-1
IN TERMS OF PRECISION, ACCURACY, COMPLETENESS,
REPRESENTATIVENESS, AND COMPARABILITY

6.0 SAMPLING PROCEDURES 6-1

7.0 SAMPLE CUSTODY 7-1

8.0 CALIBRATION PROCEDURES AND FREQUENCY 8-1

9.0 ANALYTICAL PROCEDURES 9-1

10.0 DATA REDUCTION, VALIDATION AND REPORTING 10-1

11.0 INTERNAL QUALITY CONTROL CHECKS 11-1

12.0 PERFORMANCE AND SYSTEM AUDITS 12-1

13.0 PREVENTATTVE MAINTENANCE 13-1

14.0 SPECIFIC ROUTINE PROCEDURES USED TO ACCESS 14-1
DATA PRECISION, ACCURACY, AND COMPLETENESS

15.0 CORRECTIVE ACTION 15-1

16.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 16-1

17.0 REFERENCES 17-1

2176-22/HAZ/310 2-1



Section No. 3.0
Revision No. 2
Date: 08/25/88
Page 1 of _

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 interrelationships

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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Section No. 3.0
Revision No. _2
Date: 08/25/88
Page 5 of 6

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 die 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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Section No. 3.0
Revision No. 2
Date: 08/25/88
Page 6 of 6

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 Corporate 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 Savage

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
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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.

Mr. Chfliies 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.
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EXHIBIT 2

Tasks 1 & 3

C.Lesykiewicz

T.A.8arten, PE
RJ.FIatley
G.S.Lipka. PE
O.T.Raczynski

PRINCIPAL-IN-CHARGE

C.M.Losinqer. PE
Senior Vice President

SAVAGE WELL SITE
PRPs

QA/QC Manager
and

Task 14-

PJ.Cappello
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PROJECT MANAGER
and

Tasks 12 & 13

J.R.Moebes

REMEDIAL INVESTIGATION FEASIBILITY STUDY

Tasks 2 & 5

J.D.O'Brien, CPG

Task 4

COM

D.H.Black
D.L.Ellison
M.E.Guski.CCM
M.O.Heuberger
B.P.Holcomb, PhD
C.Lesykiewicz
M.A.Mills
LM.Sanford
J.W.Wood

SUBCONTRACTORS

Guild Drilling Co.
Clean Harbors, Inc.
D.L.Maher. Inc.
Clean Harbors Inc.
metaiHAUt. INC.
James W. Seawall Co
Liberty Environmental Systems
Geo-Center Inc.
Eastern Topographies

Tasks 6 - 1 1

C.Lesykiewicz

T.A.Barten. PE
TA.Bover, PE
C.G.Bower, PhD
R.J.FIatley
B.P.Holcomb, PhD
G.S.Lipka, PE
M.A.Mills
J.D.O'Brien, CPG
N.G.Rubino, PE

KEY:

Task
Task
Task
Task
Task
Task
Task
Task
Task
Task 10:
Task 11:
Task 12:
Task 13:
Task 14:

1:
2:
3:
4:
5:
6:
7:
8:
9:

Scoping of Response Actions) -
Multi-media F*M Investigation
Scoping of Response Actions) —
Baseline Rfsk Assessment
Remedial Invmtiqation Report
Development of AltcmativOT
Initial Scr**ning of Alttmativ**
0«tail«d Cvoluation
Draft Feasibility Study Report
Conceptual Design
Final Feasibility StuaV Report
Management and Coordination
Community Relations
Quality Assurance

hm
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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. Cappcllo 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. O'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,

Multi-Media Field Investigation.
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Mr. Conrad G. J^yJcfewi^y. 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

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
RESPONSIBILITY MATRIX

PAGE 1 OF 2
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TASK NUMBER ZA2B2C2D2E2F2G2H 21 3 7 8 9 10|1 1|12!13|14

HMM Associates
Borten T A. PE
BS Env. Engineering; M8A

Blactc. O.H.
BA Biology
Bover. T.A., PE
BS Civil Engineering

Bower. C.C., PhO
BS Soc Sci; MS/PhO Safety

Brown. 0.. ScO
ScO Toxicology
Cappeilo, P.j.
BS Toxicology

Ellison. O.L
MS Hydrogeol/Geomorphology

Flatley. R.J.
SS Environmental Engineering

Gailinoro. C.
SS Chem; MED Nat Science*

Guski. M.E., CCM
8S/ME Atmospneric Science*

Heuoerger, M.O.
BS Earth Science:MS Geology

Holcomb, B.P.. P"0
BS Nat Res: MS/PhO Env Sci

Lesykiewicz. C.
SS Hydrogeology;MS Civil Cng

Upko. G.S.. PE
8S/ME Env Engineering

Losinger, C.M.. PE, V.P.
8S/ME Env Engineering; MBA

Mills. MA.
BA Biology; MS Zoology

MoeDe*. J.R.
BS Civil Engineering

O'Brien. J.O.. CPG
BS/MA Geology

Racrynski, D.T.
BS Chemical Engineering
RuBino. N.G.. PE
BS Civil Engineering

Sanford. L.M.
BS Marine Biology

Schreioman. S.J.
9S Toxicology

Wood, J.W.
8S Geology, MS Hydroaeotogy
Young, J.S.
as/MS Gedogy
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Subcontractors

Guild Drilling Compony

C«o - Center Inc.

Clean HarOors Inc.

O.L Moner Inc.

Uberty Environmental Systems

Eastern Topographies

Clean Harbors Inc.

TASK NUMBER I 1 |2AJ2B|2C|20|2E

P: Primary
S: Support Function*
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5.0 QA OBJECTIVES FOR MEASUREMENT DATA IN TERMS OF PRECISION.
ACCURACY. COMPLETENESS. REPRESENTATIVENESS 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

Objective QA Requirement

Establish a detailed topographic map of Conduct Performance and System Audits
the site to use as a site base map for the periodically to review data used to create
RI/FS. the Site Base Map.

Apply two remote sensing techniques in Conduct Performance and System Audits
order to aid in the definition of periodically to review data collected
subsurface conditions and to provide during surveys. Review prepared maps.
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
areas, 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 Conduct Performance and System Audits
relative to the existing air quality, and for data collected during the site walkover
to identify any hazards associated from and if phase n is required HMM will
emissions to the air. implement further QA objectives.

Define the extent and nature of Conduct Performance and System Audits
contamination transported by surface for all field protocols and data collected,
waters. Review of Chain of Custody forms and

sample storage and shipment. Review of
all analytical data generated on Samples
and Quality Control Procedures.

Collect data on the aquifer Conduct Performance and System Audits
characteristics and factors affecting of protocols, field data, well materials, and
groundwater flow and transport. The security of all monitoring wells.
monitoring well installation will follow
the geophysical program, in order to
utilize the geophysical information to
assist in the location of subsequent
wells. In addition, the well installation
program results will be used to verify
the results of the geophysical program.
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Field Operation Task Objective QA Requirement

Groundwater Sampling Determine the nature and extent of Conduct Performance and System Audits
pollutant migration in the groundwater. 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.

Soils and Subsurface Investigation Define the lateral and vertical extent of Conduct Performance and System Audits
contaminated soils within the source on Soil Gas Sampling and Analysis
areas. protocols. Phase n and TTT protocols and

analytical schedules will be provided upon
approval of work by the USEPA.

Treatability Studies Conduct laboratory studies to obtain Conduct Performance and System Audits
necessary information to evaluate the on protocols for treatability studies and a
effectiveness of alternative remedial review of groundwater and soil
treatment technologies on the various evaluations. Review of sample chain of
contaminated environmental media at custody, storage and shipment. Review of
the site. 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)

VOC
(Volatile
Organic
Compounds)

BNA
(Base/Netrtral
and Acid
Extractables)

Metals

Cyanide

Acetophenone
and Methyl
Styrene

pH

Conductivity

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

Groundwater
Soil/Sediment
Surface Water

Groundwater
Soil/Sediment
Surface 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 Complete-
Cfeyiatlon) Accuracy ness-

<±10%

<±10%

<±10%

>±10%

>±10%

>±10%

±10% 90%

±10% 90%

±10%

+10%

±10%

90%

90%

±10% 90%

90%

±10% 90%

±10% 90%
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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.
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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.
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Organic Constituents:

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 and all laboratory glassware must

be decontaminated prior to use as follows:

Inorganic Constituents:

1) Wash with a non-phosphate detergent

2) Rinse with (1:1) nitric acid

3) Rinse with tap water

4) Rinse with (1:1) hydrochloric acid

5) Rinse with tap water

6) Final rinse is with Type n water

Organic Constituents:

1) 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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PJE23VAIION AND HXDDC TIMES

Hoe Container Preservation holding tlae

lulfaca
Solfioe

iulfite
Surfactants
•^anperacure
Ixrbidity

Orzanic Tests:
Purgeaole Halocarbons

rurgeable aromatic
hydrocarbons
croLein and acrylonitrile

T^ienoLs

ensidinas
Fhthalate esters

itrosaaines

£C36, acrylonitrile
Icroarmarics and
.L0uutumK

Ftalyrrclear artmacic
hydrocaraons

.alcechers
CiiorlnacBd hydmrarbons
30
bcal organic halogens

Pesticides Tests:
^esticiaes
ioloelcal Tests:

Aipna, beca and radian

P, G
P, G

P, C
P, G
P, C
P, G

G, Teflon-Uued
aepnra

C, Tefloo-Ltned
•epun

C, Teflrxr-Llned
sepura

C, Teflar-Iined cap

C, Teflon- lined cap
G, Teflon-lined cap

C, Teflon-Lined cap

G, Teflon-lined cap
G, Teflon-lined cap

G, Teflon-lined cap

G, Teflon-lined caa
G, Teflon-Lined cap
G, Teflon-lined cap
G, Teflon- lined cap

C, Teflon-Lined cap

P, C

Cool, 4"C
Cool, 4*C, add zinc acetau
plus tedium hydroxide to j±O9

None roouired
Cool, 4'C
None reouirad
Cool, 4-C

Cool, 4'C

Cool, 4'C,

Cool, 4'C, 0.0081 NtwS.0.,
Adjust pH to 4-5

Cool, 4*C, O.OU8Z NajS^

Cool, 4°C, O.OOS: N4.S.O-
Cool, 4'C ^ 2 3

Cool, CC, store in dark,
O.OOSi N^S-O^

Cool, 4«C 2 2 ^
Cool, 4*C, O.OOSZ JtajSjOj
store in dark

Cool, 4'C, O.COSZ Na2S203

store in dark
Cool, 4*C, 0.008Z N^S.O,
Cool, 4"C Z 2 3

cool, 4«c, o.oos: ̂ 5,0..
Cool, 4'C, H_S04 to ptt~d

Cool, 4*C, pH 5-9

HC3 to pHC

28 day*
7 days

Aruilvr» lararri IJICP 1 y
46 hours
Analyze
43 hours

'7 .days

'7 days

14 days

7 days until extraction,
40 days after extraction
7 days until extraction
7 days until extraction
40 days after extraction
40 days after extraction

40 days after extraction
40 days after extraction

40 days after extraction

40 days after extraction
40 days after extraction
40 davs afr—r fxtrKTicn
7 days

40 days after extraction

6 SDRtns

i^olyethylene (P) or Glass (G)
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OTOJIOS, PRISOTAXICN 32*fiqUES, AND HOUJEC T

Nane

Bacterial Tests:
Colifom, fecal and total
Fecal streptococci

Inorzanic Tests:
Aridity
Alkalinity
Aancnia
Biochemical oxygen demand
fcomide
Biochemical oxygen demand,
carbonaceous

Cheaical oxygen demand
Chloride
Chlorine, total residual
Color
Cyanide, total and amenable
to chloriration

Fluoride
Karrness
Hydrogen ion (pti)
Kjeidahl and organic
nitrogen

Mstals:
C-.TUSIUTI VI
Mercury
Mstals, except chrouia VI

and aercury
Nitrate
Nitrate-nitrite
Nitrite
Oil and grease
Organic carton

Ortiic-aho senate
Ocygen, Dissolved Probe
Wirader
Phenols
Ftcsonorus (* ' t*\m> ir.^i ^
Fhospnorus, total
Besisue, total
ftesidae, Filterable
Pesicue, Nonfilterahle (TSS)
tesidue, Sectieable
Residue, volatile
Silica
Specific conductance

Container

P, G
P, G

P, G
P, G
P, G
P, G
P, G
P, G

P, G
P, C
P. G
P, G
P, G

P
P, G
P, G
P, G

?, G
P, G
P, C

P, G
P, C
P, G
C
P, C

P, C
G Bottle and top

do
C only
G
P, C
P, G
P, C
P. G
P, G
P, G
P
P. C

Preservation

Cool, 4'C, O-OOS: Na,S,CL
Cool, 4'C, O.OOS: NafSTo!

L i. J

Cool, 4'C
Cool, 4'C
Cool, 4'C, tLSO » pH<2
Cool, 4'C L

tone required .
Cool, 4'C

Cool, 4'C, H-SOA to pHC2
None required
None required
Cool, 4'C
Cool, 4'C, NaCH to ptt>12,
0.6g ascorbic *•*-*

None required
R»Cv to prtC, H_SO, to pHC
None required
Cool, 4'C, H, SO. to pH<2

^ **

Cool, 4'C
HNQ. to pH<2
UMT to pfaC

Cool, 4'C
Cool, 4'C, E.SO, ca pH<2
Cool, 4'C L "
Cool, 4'C, H,SO, to pH<2
Cool, 4'C, ffi, or H^SO^ to

Filter isnediately, cool, 4'C
None required
Fix on site sad store in dark
Cool, 4'C, E.SO, to pH<2
Cool, 4'C L **
Cool, 4'C, H.SO, to pKa
Cool, 4'C *
Cool, 4'C
Cod, 4'C
Cool, 4'C
Cool, 4'C
Cool, 4'C
Cool, 4'C

haoa.ijB holding ^-~

6 hours
6 hours

14 days
14 days
28 days
48 hours
28 days
48 hours

28 days
28 days
Analyze inryri lately
48 hours
14 days

28 days
6 Boners
Analyze imrriarp'.y
28 days

24 hours
28 days
6 oontns

48 hours
28 days
48 hours
28 days
28 days

48 hours
Analvze *T*****' ?rp'' v

8 hours
28 days
48 hours
28 days
7 days
7 days
7 days
48 hours
7 cays
28 days
28 days
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7.0 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.

7.0 A FIELD SAMPLING OPERATIONS

• 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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EXHIBITS

SAMPLE OF FIELD TRACKING REPORT FORM

vr/o so.

S CCOE 3<vX«M Q£SGH—» T.C CATS TI^S(S)
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7.0 B 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 6r

• 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:

1. Proper storage prior to and during transportation

2. Proper preservation, if appropriate

3. Proper labeling

4. 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 mat arise with any sample they feel

is not acceptable for analysis.
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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.

Frequency:

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.
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EXHIBIT?

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. Turn 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. Turn 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 XI scale. The meter should read 4 ppm. If the reading is off,

adjust using the R-31 Trimpot.
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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

1. Turn 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.

2. 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.

3. 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 eV).

4. 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).

5. Listen for the fan operation to verify fan function.

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

of the HNU.

7. Crack the regulator valve.

8. Take reading after 5-10 seconds.

9. 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.

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

2. 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

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

is displayed.

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

display:

ZERO GAS

RESET WHEN READY

5. 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)

6. 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 +/ENC

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

1. Remove instrument components from the instrument shell.

2. Turn on electronics, allow 15 minutes for warm-up.

3. Sample and buffer temperature must be equal. Set temp/slope control to buffer

temperature (°C).

4. Place electrode in pH 7 buffer and stir moderately.

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

6. 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.

7. 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.

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

Calibration Procedure - Prior to daily use.

Calibration Materials - 0.01 demal KC1 solution

1. Remove instrument components from the instrument shell.

2. Turn 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 turning 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 KC1 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 KC1 standard solution method, as determined by the manufacturer, is used to

standardize the instrument. Recent ASTM Standards, Part 23-Designation Dl 125-64, concur

with this manufacturer's method. The solution is prepared by diluting 0.745 grams of pure dry

KC1 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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Conductivity
Temperature °C 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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9.0 ANALYTICAL PROCEDURES

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 Analysis

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.

Inorganics Analysis

Metals and Cyanide Analyses Methods are as follows:

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

Metals Analysis: 6010ICAP

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

Cyanide Analysis: Alkaline Extraction of soil, Method 335.2

U.S. EPA Region I Methodology - 1988

PCBs Analysis

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

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

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.

pH and Conductivity Field Analyses

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

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

pH Measurement: Orion S A-230 temperature compensating pH meter

Conductivity Measurement: YSI 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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EXHIBIT 9-1

Target Compound Liat (TCP and
Contract Required Quancitatlon Limit • (CRQL)*

Quantltation Limits**

Volatlles

1. Chlorome thane
2. Bromome thane
3. Vinyl Chloride
4. Chi o roe thane
5. Methylene Chloride

6. Acetone
7. Carbon Disulflde
8. 1,1-Dichloroethene
9. i , l-Dichloro« thane
10. 1,2-Dichloroethene (total)

11. Chlorofont
12. 1,2-Oichloroethane
13. 2-Butanone
14. 1,1,1-Trichloroethane
15. Carbon Tetrachloride

16. Vinyl Acetate
17. Bromodichloroae thane
IS. 1,1,2,2-Tctrachloroethane
19. 1,2-Dichloropropane
20. cia-l,3-Dichloropropene

21. Trichloro«th«n«
22. Dibroaochloroffl*thane
23. 1,1,2-Trichloro* thane
24. Benzene
25. trana-l,3-Dichloropropene

26. Brovofora
27. 2-Hexanone
28. 4-««thyl-2-p«ntanon«
29. Tatrachloroethene
30. Toluene

CAS Number

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

67-64-1
75-15-0
.75-35-4
75-35-3
540-59-0

67-66-3
107-06-2
78-93-3
71-55-6
56-23-5

108-05-4
75-27-4
79-34-5
78-87-5

10061-01-5

79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6

75-25-2
591-78-6
108-10-1
127-18-4
108-88-3

Water
ug/L

10
10
10
10
5

10
5
5
5
5

5
5
10
5
5

10
5
5
5
5

5
5
5
5
5

5
10
10
5
5

Low Soil/Sediment*
ug/Ks

10
10
10
10
5

10
5 _
5
5
5

5
5
10
5
5

10
5
5
5
5

5
5
5
5
5

5
10
10
5
5
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EXHIBIT 9-1 (Cont'd)

Ojuantltatlon Limits**
Low Soil/Sediment*

Volatile! CAS Number ug/L ug/Kg

31. Chlorobeozene 108-90-7 5 5
32. Ethyl Benzene 100-41-4 5 5
33. Styrene 100-42-5 5 5
34. Xylenes (Total) 133-02-7 5 5

•Medium Soil/Sediment Contract Required Quantltation Limits (CRQL) for Volatile
TO. Compounds are 100 times tht individual Low Soil/Sediment OLQL.

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

**Quantltation limits listed for soil/sediment are based on vet weight. The
quantltation 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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EXHIBIT 9-1 (Cont'd)

Target Compound Hat (TCL) and
Contract Required Quantitatlon Limits (CRQL)*

Semivolatiles

35. Phenol
36. bis(2-Chloroethyl) ether
37. 2-Chlorophenol
38. 1,3-Dichlorobenzene
39. 1,4-Dichlorobenzene

40. Benzyl Alcohol
41. 1,2-Dlchlorobenzene
42. 2-Methylphenol
43. bis(2-Chloroisopropyl)

CAS Number

108-95-2
111-44-4
95-57-«
541-73-1
106-46-7

100-51-6
95-50-1
95-48-7

ether 39638-32-9
44. 4 -Methyl phenol

45. N-Nitroso-Dlpropylamine
46. Hexachloro«thmn«
47. Nitrobenzene
48. Isophorone
49. 2-Nltrophenol

50. 2,4-Olmethylphenol
51. Benzole Add
52. bis(2-Chloro«thoxy)

methane
53 2,4-Dichlorophenol
54. l,2,4-Trlchlorobeozen«

55. Naphthalene
56. 4-Chloroaniline
57. Hexachlorobutadlena
58. 4-Chloro-3-methylph«nol

(p«ra-chloro-meta-cra«ol)
59. 2-Methylnaphthalen*

60. Hexachlorocyclopentadien*
61. 2,4,6-Trlchlorophenol
62. 2,4,5-Trlchlorophenol
63. 2-Chloronaphthalene
64. 2-Nitroanilln«

106-44-5

621-64-7
67-72-1
98-95-3
78-59-1
88-75-5

105-67-9
65-85-0

111-91-1
120-83-2
120-82-1

91-20-3
106-47-8
87-68-3

59-50-7
91-57-6

77-47-4
88-06-2
95-95-4
91-58-7
88-74-4

Water
ug/L

10
10
10
10
10

10
10
10

10
10

10
10
10
10
10

10
50

10
10
10

10
10
10

10
10

10
10
50
10
50

Quantltatlon Limits**
Low Soil/Sediment6

ufZ/Kx

330
330
330
330
330

330
330
330

330
330

330
330
330
330
330

330
1600

330
330
330

330
330
330

330
330

330
330
1600
330
1600
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EXHIBIT 9-1 (Cont'd)

Quantltation Llmlti**

Setal volatile*

65. Diaethyl Phthalate
66. Acenaphthylene
67. 2,6-Dinitrotoluene
68. 3-Nitroaniline
69. Acenaphthene

70. 2,4-Dinitrophenol
71. 4-Nitrophenol
72. Dibenzofuran
73. 2,4-Dinitrotoluene
74. Diethylphthalate

75. 4-Chlorophenyl Phenyl
•eher

76. Fluorene
77. 4-Nitroanillne
78. 4,6-Dlnitro-2-a«thylphenol
79. N-nitro«odlphenylaaine

80. 4-Brooophenyl Phenyl ether
81. Hexachlorobenzene
82. Pencachlorophenol
83. Phenanchrene
84. Anthracene

85. Dl-n-butylphthalate
86. Fluoranthane
87. Pyrene
88. Butyl Benzyl Phthalate
89. 3,3'-Dlchlorobcnzidlne

90. Benzo(a)anthracen«
91. Chrytene
92. bi§(2-«chylhexyl)phthalate
93. Dl-n-octyl Phthalate
94. B«nzo(b)fluoranthene

CAS Nuaber

131-11-3
208-96-8
606-20-2
99-09-2
83-32-9

51-28-5
100-02-7
132-64-9
121-14-2
84-66-2

7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6

101-55-3
118-74-1
87-86-5
85-01-8
120-12-7

84-74-2
206-44-0
129-00-0-
85-68-7
91-94-1

56-55-3
218-01-9
117-81-7
117-84-0
205-99-2

Water
ug/L

10
10
10
50
10

50
50
10
10
10

.10
10
50
50
10

10
10
50
10
10

10
10
10
10
20

10
10
10
10
10

Low Soil/Sediment0

ug/Kg

330
330
330
1600
330

1600
1600
330
330
330

330
330
1600
1600
330

330
330
1600
330
330

330
330
330
330
660

330
330

.-330
330
330
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EXHIBIT 9-1 (Cont'd)

Quant lead on Linits**

95.
96.
97.
98.
99.

Semi volatile*

Benz o(k ) f luoranthene
B«nzo(a)pyr«ne
Indeno( 1 , 2, 3-cd)pyrene
Dibenz(a,h)anchracene
Benzo(g,h,i)p«rylene

CAS Nuaber

207-08-9
50-32-8
193-39-5
53-70-3
191-24-2

Water
ug/L

10
10
10
10
10

Low Soll/Sedlnent0

ug/Kg

330
330
330
330
330

^Medium Soil/Sediment Contract Required Quaneitation Limits (CRQL) for Semi-
Volatile TCL Compounds are 60 times the individual Low Soil/Sediment CB.QL.

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

"Quantitation 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.

Quantitation Limits**:

Acetophenone - water - lOug/c; low soil/sedimentb - 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.

2176-22/HAZ/310 9-7
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EXHIBIT 9-1 (Cont'd)

Target Compound List (TCP end
Contract Required Quantitation Llmiti (CRQL)*

Quantitation Limits**

100.
101.
102.
103.
104.

Pesticldea/PCBs

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Llndane)
Hepcachlor

CAS Nuaber

319-84-6
319-85-7
319-86-8
58-89-9
76-44-8

Water
"usTT

0.05
0.05
0.05
0.05
0.05

Low Soll/S«dimentc

ug/K*

8.0
8.0
8.0
8.0
8.0

105. Aldrin
106. Hepcachlor Epoxide
107. Endosulfan I
108. Dieldrln
109. 4,4'-DDE

110. Zndrln
111. Endosulfaa II
112. 4,4'-DDD
113. Endosulfan Sulface
114. 4,4'-DDT

115. Endrin Ketone
116. Methoxychlor
117. alpha-chlordane
118. ganma-chlordane
119. Toxaphene

120. Aroclor-1016
121. Aroclor-1221
122. Aroclor-1232
123. Aroclor-1242

309-00-2
1024-57-3
959-98-8
60-57-1
72-55-9

72-20-8
33213-65-9

72-54-8
1031-07-8
50-29-3

53494-70-5
72-43-5

5103-71-9
5103-74-2
8001-35-2

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6

11097-69-1
11096-82-5

0.05
0.05
0.05
0.10
0.10

0.10
0.10
0.10
0.10
0.10

0.10
0.5
0.5
0.5
1.0

O.S
O.S
O.S
O.S
O.S

1.0
1.0

8.0
8.0
8.0

16.0
16.0

16.0
16.0
16.0
16.0
16.0

16.0
80.0
80.0
80.0

160.0

80.0
80.0
80.0
80.0
80.0

160.0
160.0

124. Aroclor-1248

125. Aroclor-1254
126. Aroclor-1260

CHediua Soil/Sediment Contract Required Quantitation Limits (CRQL) for Pestlcide/PCB
TO. compounds are IS times the Individual Low Soil/Sediment CRQL.

*Specific quentltstlon limits are highly matrix dependent. Th« qOantltation
limits listed herein are provided for guidance end may not always be
achievable.

**Quantltatlon limits listed for soil/sediment are based on wet weight. The qusn-
titatlon Limits calculated by the laboratory >r soil/sediment, calculated on dry
weight basis as required by the contract, will be higher.

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

Work for Organic Analysis; Multi-Media, Multi-Concentration, 10/86.
O.8
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Page

EXHIBIT 9-2

INORGANIC TARGET ANALYTE LIST

Contract Required
Detection Level1,2

Element (ug/L)

Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium SOOO
Chromium 10
Cobalt 50
Copper 25
Iron 100
Lead 5
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Selenium 5
Silver 10
Sodium 5000
Thallium 10
Tin 40
Vanadium 50
Zinc 20

NOTE: Exhibit 9-2 was reproduced from USEPA Contract Laboratory Program, Statement of

Work for Inorganic Analysis; Multi-Media, Multi-Concentration, 7/87. .
n o n
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10.0 DATA REDUCTION. VALIDATION. AND REPORTING

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.

2176-22/HAZ/310 10-1



Section No. 11.0
Revision No. 2
Date: 08/25/88
Page 1 of L

11.0 INTERNAL QUALITY CONTROL CHECKS

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:

QC Data Points Frequency of Analysis

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.

2176-22/HAZ/310 11-1
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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
Laboratory" (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).

2176-22/HAZ/310 12-1



HMM Associates EXHIBIT 10 VARIABLE HEAD

Environmental Consultants, Engineers and Planners PERMEABILITY TEST
336 BAKER AVENUE CONCORD, MASSACHUSETTS 01742 PIEZOMETER NO

PROJECT:

CLIENT:

JOB NO:

DATE OF TEST:

SCREENED INTERVAL:

METHOD:

•j

04

0.9

0.5

° I
<

<
IU

0.2

0.1

1 _^_— ̂ — ~.̂ _^^— * -p

| 1 1 1

i
i

, •
i '

i

TEST bATA

ELAPSED TIME HCAD RATIO

•

i '

< i '
1 , i ;

1 1 1 |_
'

ELAPSED TIME

CALCULATIONS:

Section No. 12.0
Revision No. 1
Date: 12/17/87
Page 2 of 16
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EXHIBIT 10 (CONT'D)

HMMAMoc** WATER PRESSURE TE<*y HOLE NO. TEST NO.

PROJECT: jo. HQL

CLIENT: SHEET NO.

CONTRACTOR: _«»— _ ... LOCATION:
PACKER WATER WATER SURG
SYSTEM METER GAUGE CHAMB

TYPE

MFG.

MODEL NO.

M.G.P. - (0.566 to 1.0) x * ROCK TYPE:

E ELEVATION:

DATE FINISH:

DRILLER:
_ iNSPECTnn-

GEOLOGIST:

HOLE SIZE

COMPUTED MAX CAUSE PRESS, (MGPI RECOVERY (*)

COMPUTED IWTCPWAI. BOirTlOW- B f) n 1*1

DEPTHS: (Al

TO TOP OF R

TO BOTTOM

TO WATER T

HEIGHT OF V

TIME

OCK

Surfic* In F**t)

TO TOP LOWER PACKER

nV RORIMtt TO

ABLE LE»

VATEfl PRESSURE GAUGE ABOVE GROUND SUR

ELAPSED
TIME
(MINI

PACKER
PRESSURE

(PSD

GAUGE
PRESSURE

(PSD

BOTTOM UPPER

IGTH OF TEST S

PACE

PATKBB UH

ECTIOM

METER
READING
(GALS)

.,.

VOLUME OF
FLOW

(GALS/MINI
REMARKS

Section No. 12.0
Revision No. 1
Date: 12/17/87
Page 3 of 16
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EXHIBIT 10 (CONT'D)

HMM ASSOCIATES WATER PRESSURE TEST P

Project Boring No. T»«t

Section No. 12.0
Revision No. _J

Page 4 of L£
13* Of

No.

TIME
ELAPSED

TIME
(MIN)

PACKER
PRESSURE

(PSD

GAUGE
PRESSURE

(PSD

METER
READING

(GALS)

•

VOLUME OF
FLOW

(GALS/MIN)
REMARKS

2175-22/HA2/310 12-4



EXHIBIT 10 (CONT'D)

HMM ASSOCIATES
DOOJFr.T

pn»iN« NO RUN

son ft

par foot bom b*

i

s

NO OF 0IPT5

FIELD SUMMARY OF ROCK CHARACTERISTICS

GEOIQGIST nATF FlLF NO

Nft I1FPTH from fn BFrn\/FBY ft V-

% (for antirt run) AVFBAGF 0"ILL'MR "^TF, (mm /if )

ginning .nth to f| (optional)

%. 9 *. 3 %!. 4 V. « •/.

% 7 % R «C. q % ,0 •/.

MO nF rwip«s Nn DF cnn /PI AY i AYFRS

Six* and dltlnbution of oiactt in inehat SCHMIDT HARDNESS

BOTK TYPF

MINFBAI <?

FORMATION

BFMABK<!

SAMPLES REMOVED FOR T

rOBF PHOTORBAPHFO

_ _
~ Ron « Summation of > NX core lengths > 4

1 Compute ROD only on rock core whicn has oeen
moderately weathered or less

2 ROD odjuMmenM required Ye*. Nn

FSTING- Nnn. In.pth, l.n<jth»)

WATER LOSS

FIELD HARDNESS (Chtck on*)

Vnry hard Hard Mod. Hard M.dium <5nft V«rv Sof t

WEATHERING (Chtck on«)

Fr««h

Modtrattly Sova

ROCK CORE FRACTURES (

Vary Savara

TEXTURE (Chtck ont)

Amorphoui (mic

DISCONTINUITIES (Zndica
Crock

Attitudt-

Tigntntw:

Surfaeti:

Spacing:

Otgrtt of Plan

Otgrtt of Sma

Fill bttwttn D

BEDDING /FOLLATION (C

$«"kf

Thicknttr V

AREA OUTCROPS (if opp
VtlM

Sllcktntidtt
Oauga

FIELD HARDNESS

V. Mori - Knlfi can't *crotcn

Hard - Scratctiaa difficult

Mod. Hard - Scratch** roadlly

Medium • Oroav** difficult

Saft - areovx rtadlly

V. Soft -Carrot
217fi-22/HA7AlO

V«ry Slight filigM Mnrt.rnl*

r« S«v>r» V«ry «;«x«r« rnmpl^tf

CONTINUITY) (Chtck applicablt and indicate dtpth)

<Uv«n Mod»rot« flight V»ry Shght

COLOR

"») .F>n* flr (maerol Mad gr (<^ ) ,, . £aar» gr (^ -^ ) V Cnnr« gr (>— ) ....

tt No.(») of toch typt)

Joint <!h«<lr Fault ^hanr n. Ffl,,lt 7fln«t

Hor 1O »̂) , Shallow (5»-3a«) Mod (35*-5S»l Sla«p (55»-fl5»5 V«rt (B5'-9O»1

Primary tacnndary Oth^r (Indicate 0»«ltudt by Cnrre^pcnding numljar)

Tight Of*" _.

AHmntt l/Hn-lt^ruf

V CloM Clou Mad Clou \Miri* V W d« _ .

trttt* P'an Curuf4 Trrfgulor

tco^'T-yitnf No.., Y»t Typ* a< pi"

htek ont)

Dip

Thin T1"" M«dium Thick V Thirt

licoblt) Location _

TyP. •«„,.«.«, Section No. _mi
Revision No. 1
Date: liJ/17/0/

Color Typ« , ,„, Pncrr 5 rrf Ifi

WEATHERING BEDDING /JOINT SPACING ROCK CORE FRACTURING

Frwli -Crr»»«U briaM V Thin / V Clot* < 2" V St»«r« - Cor* <l"

V Slitht -Joi«»» slightly item**

Sliaht .JAmUeomttotMrmintd ""»'" X a°»« 2" ' IZ" S4**'1 • C o r t '" ' 2"
Moevrat* -Cor* thghtly dttcelor*d ,. , „
Me4.S*«*r*-Cor* compMttly OWMtorad Mt-lum / Mod C1°" IZ 36 Mod*r«t* - Cor* 2 - 4

S*»*r* -Stranftk ndund ^^ / Wlfl, M"- 120" Sligm * Cor* 41'- 8"
V Saver* -Onff rtek frtajnant*
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HMM ASSOCIATES
EXHIBIT 10 (CONT'D) -

VISUAL-MANUAL IDENTIFICATION OF ROCK

"Section No. 12.0
Revision No. _J
Date: 12/17/87

.of_l6_FIELD HARDNESSi A measure of resistance to scratching or.abrasion.

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 knife 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 blow of point of a
geologist'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 readily with knife or pick point. Can be excavated in chips to pieces several Inches In size by moderate
blows of a pick point. Small thin pieces can be broken by finger pressure.

Very soft - Can be carved with knife. Can be excavated readily with point of pick. Pieces 1 in. or more in thickness can be broken with
finger pressure. Can be scratched read!ly by flngemalI.

WEATHERING; The action of the elements In altering ihe color, texture and composition of the rock.

Fresh -Rock fresh, crystals bright, 'few Joints may show slight staining. Rock rings under hammer if crystalline.

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

Slight -Rock generally fresh. Joints stained, and discoloration extends Into rock up to 1 In. Joints may contain clay. In granitoid
racks some occasional feldspar crystals are dull and discolored. Crystalline rocks ring under hammer.

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

Moderately severe - All rock except quartz discolored or stained. In granitoid rocks, all feldspars dull and discolored and majority show
kaollnlzaUon. Rock show* severe loss of strength and can be excavated with geologist's pick. Rock goes "dunk"
when struck.

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

Very severe - All rock except quartz discolored or stained. Rock "fabric" discernible, but mass effectively reduced to "soil" with only
fragments of strong rock remaining.

Complete - Rock reduced to "soil*. Rock "fabric" not discernible or discernible only In small scattered locations. Quartz may be present
as dikes or stringers.

ROCK CONTINUITY; Any break In a rock whetfier or not if has undergone relative displacement.

Extremely Fractured - Drill core stem less dun 1 In. Slightly Fractured - Drill core stem 4 In. to 8 In.

Moderately Fractured - Drill core stem 1 In. to 4 In. Sound - Drill core stem greater than 8 In.

TEXTURE: Terminology used to Identify size, shape and arrangement of constituent elements.

Amorphous - Too small to be seen with naked eye. M edlum Grained - Barely seen with naked eye to 1/8 In.

Fine Grained - Barely seen with naked eye. Coarse Grained - 1/8 In. to 1/4 in.

Very Coarse Grained > 1/4 In.

DISCONTINUITIES: Surfaces representing breaks or fractures separating the rock mass Into discrete units.

Crack - A partial or Incomplete fracture

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 parallel to the surface sufficient to produce sllckensldes, strillions
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 parallel, closely spaced shears or faults.

FRACTURES, BEDDING AND FOLIATION, SPACING AND ATTITUDE

Fractures

Very close
Close
Moderately close
Wide
Very wide

Bedding and Foliation

Very thin
Thin
Medium
Thick
Very thick

SoW1'

Less than 2 In.
2 In. - 1 ft.
1 ft. - 3 ft.
3 ft. - 10 ft.
More than 10 ft.

Attitude

Horizontal
Shallow or low angle
Moderately dipping
Steep or high angle
Vertical

ROCK QUALITY DESIGNATION (RQD)

ROD In % » Lena* of Core In Pieces 4 In. and Longer x 100
Length of Run

Angle

0° - 5°

35o " 55o

85° - 90°

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 farters 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 beddine at 40 ft.) very thin, horizontal bedding) with slltsUne partings and calcite fillings.

NOTE; 1. Spacing - Refers to perpendicular distance bebMen discontinuities

2176-22/HAZ/310 12-6



HMM AMOCittM 1

PROJECT:

TEST PIT REPORT TESTP.TNO.

EXHIBIT 10 (CONT'D)
JOB NO.

LOCATION:
CLIENT;

ELEVATION:
CONTRACTOR: EXPLORATION DATE-.

INSPECTOR:
EQUIPMENT

Seal*
in

FMt

_ 2 -

— 4 —

- 6 -

- 8 -

- 10 —

- 12-

Strati
Chang*

USED-

Sampla
Number

Sampl*
0*pth
Rang*

DESCRIPTION OF MATERIALS

GflOUNOWATEH

DATE TIME*

NOT ENCOUNTERED

DEPTH/ ?T.

* COM»L.

•*'
x x . .__ _ Or el

(L) (W) (O)

•OULOIMS
r- ta 1«" DIAM: No. ' W«l £.,, B.

Over 11" QIAM: No. - Voi r,, (,

REMARKS

Section No. 12.0
Revision No. 1
Date: 12/17/87
Page 7 of 16

SUMMARY

OFPTH

f*1??*"*' E«

riaouNr}\«*Ts« ,

TEST PIT NO.
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HMM ASSOCIATES

_EXHiBH iU(CUNT'D)

BOREHOLE PERMEABILITY TEST REPORT

SITE/LOCATION

CONTRACTOR

BORING/PIEZ. NO.

JOB NO. TEST NO.

WELLPOINT D STANDPIPEQ DATE

WATERTABLE DEPTH (0) BORING DEPTH

BORING DIAM.C2R)

TEST DEPTH (A)

CASING/STANDPIPE OIAM.(2r)

WELLPOINT/UNCASED BORING LENGTH(L)

TYPE OP TEST: FALLING HEAOQ RISING HEAD Q CONSTANT FLOW Q PLOW METER NO.

RIG $ CREW TIME

TAPE/RULE NO.

SOIL DESCRIPTION

REMARKS:

GROUND ELEVATION

INSPECTOR

REFERENCE ELEVATION.

CHEK*0 BY

ELAPSED TIME (t)

ELAPSED TftC METER READING WATER DEPTH <Z) ACTIVE HEAD (H)

Section No. 12.0
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TIME ELAPSED T1VE METER READING WATER DEPTH (Z) ACTIVE HEAD IH) t/H0

8

S.2 «
S1
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EXHIBIT 10 (CONT'D) Revision No.
Date: 12/17/87

HMM ASSOCIATES PROJECT:
336 BAKER AVE.
CONCORD, MA

BORING
SHEET
DATE

NUMUR
OF
Pace 10 of 1

FILE

BORING CQMPANT BORING LOCATION
FOREMAN GROUND ELEVATION
HHN GEOLOGIST DATE STARTED DATE ENDED

SIZE
HAMM
FALL

CASING SAMPLER
TYPE OTHER: DATE

ER HAMMER r
FALL

SAMPLE

5'

10'

15'

20'

S
T
U
0
W
A

NO.

SAMPLE

REC. DEPTH BLOWS
SAMPLE DESCRIPTION

GROUNDUATER READINGS
DEPTH CASING

STRATA. CHANGE
AND GENERAL
DESCRIPTION

IDENTIFICATION PENETRATION RESISTANCE
SPLIT SPOON 140 LI WT FALLING 30" ON 2" 0.0. SAMPLER
THIN WALL TU1E CQHE5IONLESS DENSITY COHESIVE CONS1STENCT
UNOISTURIED PISTON 0-4 VERY LOOSE 0-2 VERY SOFT
OPEN END ROD 5-9 LOOSE 3-4 SOFT
UASN SAMPLE 10-29 MED. DENSE 5-8 N/STIFF
AUGER SAMPLf 30-49 DENSE 9-13 STIFF

50* VERY OENSf 16-30 V-IT1FF
31* HARD

STABILIZATION TIME

FIELD TESTING
HNU OR OVA

EQUIPMENT OR
WELL INSTALLED

-

PROPORTIONS USED
TRACE 0 TO 10X
LITTLE 10 TO 20X
SOME 20 TO 35X
AM) 35 TO 501

2176-22/HAZ/310 12-10



HMM Associates GROUNDWATER OBSERVATION WELL REPORT
ilMUJJNi U) -,

PROJECT;-
LOCATION:.
CLIENT:;

CONTRACTOR:

DRILLER: INRPFCTOR-

IMRTAI 1 ATinM HATF-

WELL NO.

BORING NO..

SHEET. OF.

REMARKS:

STRATA
t»9Miv^a*t

GATE BOX/
PROTECTIVE
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Subtask

2A Study Area Survey

2B Project Operations
Plan

2C Geophysical
Investigations

2D Air Sampling

EXHIBIT 11

SCHEDULE OF PERFORMANCE AUDITS

Details of Performance Audit

To review data used to create the draft site base map.
- Review of Final Site Base Map.
- Review of report on historical photo analysis.

- N/A

Date

1/22/88
11/22/88
1/22/88

Review data collected during surveys. 8/31/88
Upon completion of all surveys the prepared maps 8/31/88
will be reviewed.

Review of data obtained from initial site walk over. 8/28/8 &
a) Review of HNU & OVA calibration procedures
b) Review of field log book(s)
c) 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 airborne

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.

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 II is implemented, with prior approval from the
USEPA.

2E Surface Water and
Sediment Sampling

2176-22/HAZ/310 12-14
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EXHIBIT 11 (CONT'D)

Subtask

2F Monitoring Well
Installation Program

2G Ground Water
Sampling

2H Soils and Subsurface
Investigation

Details of Performance Audit Date

- Review of well construction protocols (ASTM) 10/1/88
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.

Review of sampling protocols 10/1/88
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

Review of soil gas protocols 10/1/88
Review of soil gas results 10/1/88

21 Treatability Study Review of protocols of treatability studies
Review of Phase I groundwater evaluations
Review of Phase n groundwater evaluations
Review of soil treatability evaluation

3/1/89
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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).
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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.
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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 camiliar with instrument
operation before performing mainte-
nance. It is essential that all por-
tions of this manual relating to
safety of operation, servicing 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
turned off.

Extreme care should be exercised to
ensue- that required parts replacement
is accomplished with the parts speci-
fied by Foxboro. NO MODIFICATIONS ARE
PERMITTED. DISASSEMBLE INSTRUMENT
ONLY IN A NON-HAZARDOUS ATMOSHPHER£.

Routine Maintenance (Refer Jo Figure 5)

EXHAUST

M.SUPPLY
PRESSURE INDICATOR

CAPILLARY
RESTRICTOH

M, SUPPLY
VALVE HIGH

PRESSURE
REGULATOR

H.TANK
PRESSURE
INDICATOR

H.TANK
VAWE '

SAMPLE
PUMP

1

i
PRIMARY — .
FILTER \
LINE \

FrmNQ •»

__n
I

r FUELTAO

1\ SAMPLE
FLOW RATE

1 INDICATOR

REFILL
VA1VE

FILTER AND FLO
RESTRICTOR

5_ SIDE PACK ASSY FrniNb

SAMPLE HOSE 1 rffifflyflml "\
UMBILICAL CORO* ! PARTICLE
READOUT ASSY 1 FILTER

PICK-UP FIXTURE

•LOCK OIACMM - CM IAMOUMO STSTIM
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EXHIBIT 12 (CONT'D)
Primary Filter

This filter is located behind the sam-
ple inlet connector (Fitting Assembly)
on the Side Pack Assembly and is re-
moved for cleaning by using a 7/16
inch thin wall socket to unscrew the
Fitting Assembly. The filter cup, "0"
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 is used,
care should be taken to ensure that
all solvent is removed by blowing out
or heating the filter. Reassemble in
reverse order ensuring that the "0"
ring seal on the F-tting Assembly is
intact.

Secondary Filter

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 OVA 128
uses a porous metal filter which can
be replaced or cleaned.

Mixer/Burner Assembly Filter

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 Flaa« Arreator

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 restricts foreign mat-
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 it is dry
and completely baked out at 120°F be-
fore reinstalling.

Sampling Fixtures

Sampling fixtures should be periodi-
cally cleaned with an air hose ana/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
hydrogen 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
is 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). Observe
safety precautions. There should
be no potential igniters in the
area.

b) Remove all three (3) <cnob 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 bodv.
Observe the sandwich of metal and
Teflon washers and note their
order.

d) Visually check the Kel-F™ 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 factory
procedure is a light wipe of HYDRO-
CARBON FREE silicone grease).

f) Replace the stem assembly in the
valve body and tighten lightly.
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g) Push the washers down into the
compression area in the sane or-
der as noted upon removal. Re-
place the compression nut and
tighten snugqly.

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 System Maintenance

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 response.

The OVA is equipped with a flow gauge
that provides a method to check for
air leaks. Assemble the pickup probe
selected for usa to the readout assem-
bly and then position the sidepack
vertically so the flow gauge may be
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
(if ball has slight chatter while on
bottom, this is 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 in 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 pcoblea,
remove parts, one at a time, and again
block off the air inlet. Remove the
pickup probe(s) and cover the air in-
let at the Readout Assembly. 1C 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 is still present, it is pro-
bably in 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
sidepack and cover this inlet with
your finger. If the flow gauge ball
goea to the bottom, the pcoblea should
be a leak in the umbilical cord/Read-
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EXHIBIT 12 (CONT'D)
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out Assembly, which should be investi-
gated and repaired. There is also the
possibility 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 is
most likely in the pump check valve.
The pump should be replaced.

It the ball does not go to the bottom,
the leak will be either in the flow
gauge or it's connecting tubing.
Visually check that the tubing is con-
nected and it 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 tap*.
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 relatively 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
ppm as methane. The acceptable back-
ground reading consists of 1 to 1% ppm
of methane which is present in the
normal air environment. 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
contamination in the hydrogen fuel
and/or hydrogen fuel handling aystem
resulting in a total equivalent ••th-
an* reading of 3 to S ppa in clean
air.
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If the background reading goes above 5
ppm to 6 or 7 ppra, this is normally
still acceptable since any measurement
is 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 zeroed out
or nulled - 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 foe a high background read-
ing is 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 filter. 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
OVA should be checked for proper elec-
tronic operation. It should be ensured
that the instrument is calibrated to
methane as referenced.

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

a) Let the OVA run for a period of
time (15 to 30 minutes) and see
if the background level decreases
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.

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

c) If the OVA has the Gas Chroma-
tograph Option, depress the
sample inject valve, so that the
activated charcoal is 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 is depressed, since the
charcoal filter will remove trace
elements of organic vapors in the
air sample heavier than C.. If
another activated charcoal filter
is available, this may be attached
to the end of the probe to scrub
the air so that a clean air sam-
ple is supplied to the detector.
The external activated charcoal
filter can be used on any instru-
ment, with or without chromato-
graph, for providing a clean air
sample to assess background le-
vel.

d) 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 elec-
trode using the small wire brusn
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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e) If the high background is 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 isolated.

Serious contamination in the air
sample line is very uncommon,
however, if very large doses of
low vapor pressure compounds are
sampled, there is 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/
Burner Assembly. If heavy contami-
nation of the Mixer/Burner is
indicated, replace the Mixer/
Burner Assembly.

f) 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 in the field
along with any contaminated
tubing.

g) High background readings on OVA'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 ra-ise the
ambient level background. To
check for this, refill the car-
tridge with fresh charcoal,
Foxboro P/N CSC004. 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.

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 regulators, 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 is the
possibility that contamination has
been introduced into the hydrogen fuel
system which ia not readily purged by
the hydrogen gas, but this is unlikely.
After purging with clean hydrogen two
or 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 verify
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
battery pack is removed by talcing out
the four (4) screws on the panel and
disconnecting the power connector.
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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 is
every six 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

Ml 611-132
Page 19

I tea Description Pact Number
RccoHunded
Quantity

1

2

3

4

5

6

7

8

9

10

Igniter

Pump Assembly

Cup, Filter (3/8 inch OD, ss)

Mixer/Burner Assembly

Wafer, Teflon, Hj Valve

Washer, Brass, H, Valve

Exhaust Port Assembly

Battery Pack Assembly

Sample Line Assembly

Particle Filters

510461-1

510223-6

510318-1 (5/pkg.)

510513-1

510160-1 (10/plcg.)

510160-2 (10/pkg.)

510530-1

510542-1

510316-1

510116-1

2

1

1

1

1

1

1

1

1

1
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EXHIBIT 13

MAINTENANCE PROCEDURE FOR THE HNU ISPI101

5>1 INTRODUCTION

User maintenance of the analyzer consists o-f cleaning the
lamp and ion chamber, and replacing the lamp or ion chamaer.
Other component parts cr subassemblies may be serviced only b/ a
service person trained and authorized by HNU Systems. Inc. Will
Systems has made this policy to maintain the Intrinsically Safe
properties of the ISFI 101.

WARNING: Turn the -function switch on the control panel to
the OFF position be-fore probe disassemblv.
Otherwise, high voltage of 1000 V DC will be
present in the probe assembly.

WARNING: Do not loot, at the light source -from any closer
than 6 inches with unprotected eyes. Observe
the source only brie-fly. Continued e.-.cosure to
ultraviolet energy generated by the light source
can be harmful to eyesight.

CAUTION: Do not interchange lamps of different ev1 ratings
in a probe. Amplifier and other components are
selected for a specific eV lamp. A probe with
the wrong lamp will not operate properly.

3.2 CLEANING PROCEDURE FOR ISP I-101 LAMPS AND ION CHAMBER

During periods of operation of the analyzer, dust or other
foreign matter could be drawn into the probe farming deposits on
the surface of the UV lamp or in the ion chamber. This
condition is indicated by meter readings that are low, erratic,
unstable, non-repeatab1e, or drifting, or apparently due to
moisture sensitivity. These deposits interfere with the
lonization process and cause erroneous readings. Check for this
condition monthly or more often as required. Cleaning can be
accomplished as follows:

a. Lamp Removal

1. Remove 5/~2" he-: screw (exhaust screw) with Allen
wrench provided. Slide the innards out of the
probe shel1.

2. Remove the probe from the unit. Hold the probe
upright, cable down (see Figure 3-2). Remove the
two cross-headed screws that hold the black end
cap. Carefully remove the end cap. Remove the two
screws holding the ion chamber on, and lift the
chamber off the probe.

2176-22/HAZ/310 13-8
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3. Loosen the small set screw in the side of the lamp
housing, place your hand over the end o-f the probe
and tilt. The lamp w i l l -fall into your hand.
Notice the eV number etched on the lamp.

b. Lamp Cleaning: 10.2 and •? . L eV

1. Put a small
#3O-PA 1015
small glass

drop o-f HNIJ Cleaning Compound
4-A1) on the lens o-f the lamp
circle on the metal end).

(Part
(the

No.

2. Using a nonlinting tissue, rub in a circular
motion until all residue is removed.

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

4. If the lens is still not clean, repeat steps 1, 2
and 3.

c. Lamp Cleaning: 11.7 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.

Do NOT use HNU Cleaning Compound, water,
water-mi sci bl e solvent on these lamps.

or any

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 o-f
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,
permi ssible.

careful use of a hairdryer is
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e. Reassembl/

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

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

3. Place the ion chamber over the lamp with the wire
mesh side on top. Make sure all the connection
pins, screw holes, 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 probe, which has a small black "0" ring
around it). Secure the chamber with the two screws.

Reolace the probe cap noting the alignment of the
screw holes. Replace the two screws and tighten
owjan 1 -j _

4.

evenly.

5. 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 analyser and check
the analyser operation.

7. If performance is still not satisfactory replace
the lamp. See Section 5.3, below.

The unit is now ready to be used.

5.3 LAMP REPLACEMENT

CAUTION

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 properly.

To replace the lamp, disassemble the probe,
remove the old lamp, install a new one of the same
rating and reassemble.
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WARNING

Turn the -function switch on the control
panel to the OFF position be-fore
disassembly. Otherwise, high voltage o-f
1000 V DC will be present in the probe
assembly.

5.4 LAMP eV POWER CHANGE

I-f di-f-ferent applications -for the analyser would require lamps
o-f di-f-ferent eV power, then separate probes, each with its own
eV lamp, must be used. A single readout assembly will serve -for
any o-f the probes. A change in probe will require resetting o-f
the ZERO control and the SPAN control. Calibration should be
checked to verify proper operation.

5.5 PROBE DISASSEMBLY/ASSEMBLY

WARNING

Turn the -function switch on the control
panel to the OFF position be-fore probe
disassembly. Otherwise high voltage o-f 1000
V DC will be present in the probe assembly.

Disassemble the probe by first removing the exhaust screw
at the base o-f the probe adjacent to the handle using the 5/32"
hex key (Allen wrench) (see Figure 5-1). 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 o-f the end cap, separate the end
cap -from the lamp housing. Remove the two screws on the ion
chamber and separate the chamber -from the lamp housing. To
remove the lamp, locate the lamp retaining screw on the side o-f
the lamp housing and remove.

CAUTION

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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Place one hand over the top o-f the lamp housing and tilt
slightly. The light source will slide out o-f the housing.

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

CAUTION

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

Place 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 two
screws.

I-f 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 o-f the ion chamber and
materials of construction (gold-plated or Teflon(TM)) to ensure
proper replacement. See Parts List, Section 7.

Check the ion chamber electrodes (on the side with NO
mesh): the collecting electrode (a disk about 1" in diameter)
must not touch the polarizing electrode (the central pin). If
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 0-ring.

CAUTION

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 probe shell evenly after final
assembly. If not, the ion chamber may be installed wrongly.
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CAUTION

DO NOT FORCE the assembly into the shell.
It fits onl/ one way.

If the probe does not reassemble readily, remove it -from'
the shell and check pin alignment. Check to ensure poqo
contacts are not bent. Re-fasten 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 if the function switch is turned to any
position except STANDBY.

READOUT UNIT

WARNING

The Readout Unit should NEVER be opened
e::cept 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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OVM 580A MAINTENANCE AND SERVICE/HARDWARE PROCEDURES

The routine maintenance of the 580A involves the calibration of the instrument, the cleaning of the lamp window, ai
the maintaining of charge on the battery. The following pages give instructions for routine mamtenace as weil as a compis
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 580A must first be removed. The base should be placed flat c
a table and the top placed on its side next to the base. The lamp is located inside of the lamp housing. The lamp housi
is the cylindrical whi te 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. It is important that the lamp be properly seated. The lamp should be flat against the o-nng thus makn
a proper seal. Once the lamp is properly inserted the lamp housing may be placed 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 s l igh t ly fc
ward and the lamp housing pushed in so that it is secured by the lever.

6.1J LAMP CLEANING

On occasion the lamp should be removed for cleaning. Cleaning of the lamp is accomplished by cleaning the lens surfa
of the L'V lamp. This is accomplished by using the aluminum oxide scouring powder provided with the 5SOA.

The procedure for cleaning the lamp is as follows. First place a small amount of aluminum oxide scouring powder <
ihe Ions of t h e LJV lamp. Next gently scour this lens wi th a soft tissue or cloth. Scour the lens in a rotary type motion. Aft
scounnu t h e lens s u r f a c e gently blow the remaining powder from the lens. Throughly wipe the lamp lens with a clean tiss
10 remove the last traces ot cleaning powder. The lamp is now able to be inserted into the detctor.
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14.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 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 1s 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 defines the. quality control procedures and components that
are mandatory 1n the performance of analyses, and Indicates the quality
control Information which must be generated w1th-the analytical data. Certain
activities 1n an Integrated program to generate quality, data can be classified
as management (QA) and other as functional (QC). The presentation given here
is an overview of such a. program.

The following sections discuss some minimum standards for QA/QC programs.
The chapter 1s 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 1n these sections. Likewise, laboratories
that sample and/or analyze solid wastes should s1ra1lar1ly evaluate their QA/QC
programs.

Most of the laboratories who will use this manual also carry out testing
other than that called for 1n 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, 1n
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 1n carrying out the testing described here.

ONE - 1
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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 1s not directly
Involved 1n the sampling or analysis.

One approach that has been found to provide a useful structure for a
QA/QC program 1s the preparation of both general program plans and oroject-
spedflc QA/QC plans.

The program plan for a laboratory sets up basic laboratory policies,
Including QA/QC, and may Include standard operating procedures for specific
tests. The program plan serves as an operational charter for the laboratory,
defining its purposes, Its organization and Its operating principles. Thus,
1t 1s an orderly assemblage of management policies, objectives, principles,
and general procedures describing how an agency or laboratory Intends to
produce data of known and accepted quality. The elements of a program plan
and Its preparation are described 1n QAMS-004/80.

Project-specific QA/QC plans differ from program plans 1n 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 In 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 1n the plan. The project plan draws on the program plan or
its 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 QAHS/005/80 and are listed 1n Figure 1-1.

Some organizations may find it 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, 1t 1s
especially Important that adequate QA management structures exist and that any
procedures used exist as standard operating procedures (SOP), written
documents which detail an operation, analysis or action whose mechanisms are
thoroughly prescribed and which 1s commonly accepted as the method for
performing certain routine or repetitive tasks. Having copies of SW-846 and
all its referenced documents in one's laboratory Is 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. Title Page

2. Table of Contents

3. Project Description

4. Project Organization and Responsibility

5. QA Objectives

6. Sampling Procedures

7. Sample Custody

8. Calibration Procedures and Frequency

9. Analytical Procedures

10. Data Reduction, Validation, and Reporting

11. Internal Quality Control Checks

12. Performance and System Audits

13. Preventive Maintenance

14. Specific Routine Procedures Used to Assess Data
Precision, Accuracy, and Completeness

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 individuals will vary among agencies and
laboratories, the most basic structure will include at least one
representative of each of these three types. The data generator is 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 is responsible for ensuring that the data produced by the
data generator meet agreed-upon specifications.

Responsibility for data review is sometimes assigned to a "Quality
Assurance Officer" or "QA Manager." This Individual 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 is 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 program;

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, 1t 1s helpful to designate sampling
monitors, analysis monitors, and quality control/data monitors to assist 1n
carrying out the program or project.

The sampling monitor 1s responsible for field activities. These include:

Determining (with the analysis monitor) appropriate sampling equipment
and sample 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 lists) 1s correct and transmitting that
information, along with the samples, to the analytical laboratory.

The analysis monitor 1s responsible for laboratory activities. These
include:

Training and qualifying personnel in specified laboratory QC and
analytical procedures, prior to receiving samples;

ONE - 4
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Receiving samples from the field and verifying that Incoming samples
correspond to the packing 11st or cha1n-of-custody sheet; and

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

The quality control and data monitor 1s responsible for QC activities and
data management. These Include:

Maintaining 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 quality control samples for analysis prior to and during the
program,*

Preparing QC and sample data for review by the analysis coordinator and
the program manager; and

Preparing QC and sample data for transmission and entry Into a computer
data base, 1f appropriate.

1.1.4 Performance and Systems Audits

The QA Officer may carry out performance and/or systems audits to ensure
that data of known and defensible quality are produced during a program,.

Systems audits are qualitative evaluations of all components of field and
laboratory quality control measurement systems. They determine 1f the
measurement systems are being used appropriately. The audits may be carried
out before all systems are operational, during the program, or after the
completion of the program. Such audits typically Involve a comparison of the
activities given 1n the QA/QC plan with those actually scheduled or performed.
A special type of systems audit 1s the data management audit. This audit
addresses only data collection and management activities.

The performance audit 1s a quantitative evaluation 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 1s carried out by or under the auspices of the QA
Officer without the knowledge of the analysts. Since this 1s seldom
achievable, many variations are used that Increase the awareness of the
analyst as to the nature of the audit material.

ONE -5 Date September 1986
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Corrective action procedures should be addressed 1n the program plan,
project, or SOP. These should Include the following elements:

The EPA predetermined limits for data acceptability beyond which
corrective action 1s 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, 1f necessary.

The need for corrective action may be Identified by system or performance
audits or by standard QC procedures. The essential steps 1n 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;

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, I.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 Individual responsible within the organization
preparing the periodic reports should be Identified 1n the organizational or
management plan. The final report for each project should also Include a
separate QA section which summarizes data quality Information contained 1n the
periodic reports.

Other guidance on quality assurance management and organizations 1s
available from the Agency and professional organizations such as ASTM, AOAC,
APHA and FDA.

1.1.7 Quality Control Program for the Analysis of RCRA Samples

An analytical quality control program develops Information which can be
used to:

Evaluate the accuracy and precision of analytical
establish the quality of the data;

data 1n order to

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 (7) of
a set of results to the true value. Accuracy 1s assessed
by means of reference samples and percent recoveries.

ANALYTICAL BATCH: The basic unit for analytical quality control 1s the
analytical batch. The analytical batch Is defined as
samples which are analyzedtogether 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 1n continuous sequential time periods. Samples
In each batch should be of similar composition.

BLANK: A blank Is an artificial sample designed to monitor the
Introduction of artifacts Into the process. For aqueous
samples, reagent water 1s used as a blank matrix; however,
a universal blank matrix does not exist for solid samples,
and therefore, no matrix 1s used. The blank 1s taken
through the appropriate steps of the process.
A reagent blank 1s an aliquot of anal yte- free water or
solvent analyzed with the analytical batch. Field blanks
are allquots of analyte-free water or solvents brought to
the field 1n sealed containers and transported back to the
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CALIBRATION
CHECK:

CHECK SAMPLE:

laboratory with the sample containers. Trip blanks and
equipment blanks are two specific types of field blanks.
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 1n the field and the contents are poured
appropriately over or through the sample collection device,
collected 1n a sample container, and returned to the
laboratory as a sample. Equipment blanks are a check on
sampling device cleanliness.

Verification of the ratio of Instrument response to analyte
amount, a calibration check, 1s done by analyzing for

appropriate solvent. Calibration
from a stock solution which 1s

analyte standards 1n an
check solutions are made
different from the stock used to prepare standards.

A blank which has been spiked with the analyte(s) from an
Independent source 1n order to monitor the execution of the
analytical method 1s 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 1s
appropriate for an aqueous sample.

ENVIRONMENTAL
SAMPLE:

An environmental sample or field sample 1s a representative
sample of any material (aqueous, nonaqueous, or multimedia)
collected from any source for which determination of
composition or contamination 1s 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.

2176-22/HAZ7310
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MATRIX/SPIKE-
DUPLICATE
ANALYSIS:

MQL:

PRECISION:

PQL:

RCRA:

REAGENT GRADE:

REPLICATE SAMPLE:

STANDARD CURVE:

SURROGATE:
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Revision No. 1
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In matrix/spike duplicate analysis, predetermined quanti-
ties of stock solutions of certain analytes are added to a
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 is 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 1n the sample 1s greater than
0.1X, no spike of the analyte is necessary.

The method quantification limit (MQL) 1s the minimum
concentration of a substance that can be measured and
reported.

Precision means the measurement of agreement of a set of
replicate results among themselves without assumption of
any prior information as to the true result. Precision 1s
assessed by means of duplicate/replicate sample analysis.

The practical quantltation limit (PQL) 1s the lowest level
that can be reliably achieved within specified limits of
precision and accuracy during routine laboratory operating
conditions.

The Resource Conservation and Recovery Act.

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.

A replicate sample Is a sample prepared by dividing a
sample Into two or more separate aliquots. Duplicate
samples are considered to be two replicates.

A. standard curve 1s a
known analyte standard
the analyte.

curve which plots concentrations of
versus the Instrument response to

Surrogates are organic compounds which are similar to
analytes of interest in 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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EXHmiT 14 (cont'd) Date: 12/17/sy
Page 12 of _

WATER: Reagent, analyte-free, or laboratory pure water means
distilled or deIonized water or Type II reagent water which
1s free of contaminants that may Interfere with the
analytical test 1n question.

1.2 QUALITY CONTROL

The procedures Indicated below are to be performed for all analyses.
Specific Instructions relevant to particular analyses are given 1n 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 1n the
sampling plan;

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

Documentation of all pre-f1eld activities such as equipment check-out,
calibrations, and container 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 teaa de-brief1ng 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 1n 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 1s only useful 1f 1t 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 biological analysis, the
procedures may not be directly applicable to such techniques.

ONE - 10
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Section No.
EXHIBIT 14 (cont'd) Date: 12/17/87

Page 13 of 59
All 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 analytical
batch with a minimum of once per twenty samples.

1.2.2.1.1 Duplicate Spike

A split/spiked field sample shall be analyzed with every analytical batch
or once intwentysamples, whichever 1s 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 sampled may dictate that the sampling team select a sample to
be spiked and split based on a pre-vis1t evaluation or the on-s1te Inspection.
This does not preclude the laboratory's spiking a sample of Its own selection
as well. In other situations the laboratory may select the appropriate
sample. The laboratory's selection should be guided by the objective of
spiking, which 1s 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 approximately 3 ppra and, therefore, compounds in
excess of this concentration 1n the sample may cause Interferences for the
determination of the spiked analytes.

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.

1.2.2.1.3 Field Samples/Surrogate 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 +20X) for samples falling within the
quantification limits without dilution? Dilution of samples to bring the
analyte concentration into the linear range of calibration may dilute the
surrogates below the quantification limit; evaluation of analytical quality
then will rely on the quality control embodied in the check, spiked and
duplicate spiked samples.

ONE - 11
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EXHIBIT 14 (cont'd)
1.2.2.1.4 Check Sample

lection INo.
Revision No.
Date: _12Z1IZ&

L

14
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 limit 1n the matrix of the check sample. In particular, check
samples for metallic analytes shall be matched to field samples In phase and
1n 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 (Florlsll, alumina, silica gel, etc.) prepared for use shall be
checked for analyte recovery by running the elutlon pattern with standards as
a column check. The elutlon pattern shall be optimized for maximum recovery
of analytes and maximum rejection of contaminants.

1.2.2.2.1 Column Check Sample

The elutlon 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 elutlon fraction. Recovery as
specified 1n the methods 1s considered an acceptable column check. A result
lower than specified Indicates that the procedure 1s not acceptable or has
been misapplied.

1.2.2.2.2 Column Check Sample Blank

The check blank shall be run
adsorbent.

1.2.2.3 Determinations

after activating or deactivating a batch of

1.2.2.3.1 Instrument Adjustment: Tuning, Alignment, etc.

Requirements and procedures are Instrument- and method-specific.
Analytical Instrumentation shall be tuned and aligned 1n accordance with
requirements which are specific to the Instrumentation procedures employed.
Individual determinative procedures shall be consulted. Criteria for Initial
conditions and for continuing confirmation conditions for methods within this
manual are found 1n the appropriate procedures.

1.2.2.3.2 Calibration

Analytical Instrumentation shall be calibrated In 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.

2176-22/HAZ/310
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EXHIBIT 14 (cont'd) Date: _12ZU/82H~~~
Page

1.2.2.3.3 Additional QC Requirements for Inorganic Analysis

Standard curves used 1n the determination 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 1s verified by using at least one
reagent blank and one standard at a level normally encountered or expected 1n
such samples. 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 +10X of the original curve, a new standard shall
be prepared and analyzed. I? the results of the second verification are not
within +10X of the original standard curve, a reference standard should be
employe3 to determine 1f 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 1n drawing or describing the curve shall be so
Indicated on the curve or Us 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 determinations 1n each category.

1.2.2.3.4 Additional Quality Control Requirements for
Organic Analysis

The following requirements shall be applied to the analysis of samples by
gas chromatography, liquid chromatography and gas chromatography/mass
spectrometry.

The calibration of each Instrument shall be verified at frequencies
specified 1n the methods. A new standard curve must be prepared as specified
1n the methods.

The tune of each GC/MS system used for the determination of organic
analytes shall be checked with 4-bromofluorobenzene (BFBJ for determinations
of volatlles and with decaf Iuorotr1phenylphosph1ne (DFTPP) for determinations
of sem1-volat1les. The required 1on 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 Ions, the Instrument must be
retuned and rechecked before proceeding with sample analysis. The tune
performance check criteria must be achieved dally or for each 12 hour
operating period, whichever 1s more frequent.

Background subtraction should be straightforward and designed only to
eliminate column bleed or Instrument background Ions. Background subtraction

ONE - 13
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EXHIBIT 14 (cont'd)

actions resulting 1n 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,
Identification 1s tentative.

For gas chromatographlc determinations 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 dajly
retention time windows to be declared a tentative or confirmed Identification.

For gas chromatographlc/mass spectrometrlc 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
obtained 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 1n the
appropriate general procedures (7000, 8000) and the specific analytical
methods.

In some situations 1n 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 1n the samples. This will be stipulated 1n the
procedures.

Estimation of the concentration of an organic compound not contained
within the calibration standard may be accomplished by comparlng mass spectral
response of the compound with that of an Internal standard. The procedure 1s
specified In the methods.
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1.3 DETECTION LIMIT AND QUANTIFICATION LIMIT Page 17__of_5o"

The detection limit and quantification limit of analytes shall be
evaluated by determining the noise level of response for each sample 1n the
batch. If analyte 1s present, the noise level adjacent 1n retention time to
the analyte peak may be used. For wave-length dispersive Instrumentation,
multiple determinations of dlgestates 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 dlgestate or extracted
sample 1n which the analyte was not detected. The slope of the calibration
curve, m, should be calculated using the following relations:

m = slope of calibration line

SB * standard deviation of the average noise level

MDL * KSB/m

For K - 3; MOL - method detection limit.

For K « 5; MQL » method quantltatlon limit.

1.4 DATA REPORTING

The requirement of reporting analytical results on a wet-weight or a dry-
weight basis 1s 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 11st 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/reporter for Inorganics (I), or for organlcs (0) or
both (I/O) types of determinations.

1.5.1 Analytical Results (I/O: 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).
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EXHIBIT 14 (cont'd)

1.5.2 Calibration (I: Form II; 0: 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/O: 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; 0: Form III)

Amount spiked, percent recovery, and relative percent difference for
each compound 1n the spiked samples 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; 0: 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
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EXHIBIT 14 (cont'd)

1.5.10 Quantitative Chromatoqram 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 Spectrum

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

Spectra of analytes from actual analyses.

Spectrometer Identifier.

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

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

Analyte detection limits with methods of estimation.

1.5.14 Results of Standard Additions (I: Form VIII)

1.5.15 Results of Serial Dilutions (I: Form IX)

1.5.16 Instrument Detection Limits (I: Form XI)

1.5.17 ICP Interelement Correction Factors and ICP Linear Ranges
(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.
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EXHIBIT 14 (cont'd)

La b t<a me

Date

COVtlR PACE
1NURCAK1C AKA11SES DATA PACKACL

Case t.o.

Q.C. Repor t Ko.

EPA No.

C o m n e n t s :

Sample Nunbi rs

Lab ID No. EPA No. Lab ID r.'c
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Form I

lection No. i4.u
Revision No. _J
Date: 12/17/S7
Page 2! of <

Sample No.

Date

LAB NAME

INOKGAMC ANALYSIS IMTA SHLE1

CASE NO.

LAb bAMPLE 1L>. NO.

Lab Receipt Dace

QC KEPORT NO.

Elements Identif ied and Measured

Matr ix : Water boil Sludge Other

uj j /L or n>j,/kfe dry weight (Circle One)

1.
2.

3.

5.

6.

7.

8.

1U.

11.

Aluminum

Ancimonv

Arsenic

barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

1J.

14.

li.

16.

17.

Ib.

19.

2o.

21.

22.

2J.

Magnesiuc

Manganese

Mercury

Nickel

Potassium

Seleniuir

Silver

Sodium

Thalliun

Vanadium

Zinc

12. Lead Precent Solids ( -. )

Cyanide

Comnonts:

Lab

2176-22/HAZ/310
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EXHIBIT 14 (cont'd)

LAB NArtt

Form 11

Q. C. Report No.

I N I T I A L AND C O N T I N U I N G C A L I B R A T I O N V E R I F I C A T I O N

CASh NO.

Section No. 14.U
Revision No. _1_____
Date: 12/17/87
Page 22 of 59

DATE
Compound

Metals:

1 . Aluminum

1. Antimony

j. Arsenic

6. Barium

5. Be ry 11 iura

O. Cadmium

7. Calcium

tt. Chroraiua

V. Cobalt

10. Copper

J 1 . I ron

12. Lead

13. Magnesium

14. Manganese

15. Mercury

lt>. Nickel

Initial Calib

True Value

17. Potassium]

la. Selenium

IV. Silver

kO. Sodium

i\ . Thallium

22. Vanadium j

^3. Zinc |

Utticr :

I

Cyanide |

Found

UNITS: ug/L
.1 Continuing' Calibration^

ZR

i
i

True Value

I

i
!
1

Found ZX Found ik ,

1

1

1 I

!
i

.Method4

-

1

1 I n i t i a l C a l i b r a t i o n Source Cont inuing Calibration Source

** Indicate A n a l y t i c a l Method Used: P - 1C>", A - Flame AA; F - Kurnace AA
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EXHIBIT 14 (cont'd)

LAB NAME

UAT£

Form I I I

C. Report No .

BLAMKS

Section No. 14.Q
Revision No. 1
Date: 12/17/87
Page 23 of _J

CASE NO.

U N l T i

Compound

Metals:

1. Aluminum

2. Antimony

3. Arsenic

A. Barium

5. Beryllium

.64 Cadnium

7. Calcium

8. Chromium

9. Cobalt

1U. Copper

11. Iron

12. Lead

1J. Hagnesium

14. Manganese

15. Mercury

Ib. Nickel

17. Hocassium

1». Selenium

1^. Silver

^U. Sodium

^1. Thallium

11. Vanadium

2J. Zinc

Other:

Cyanide

Initial
Call bration
Blank Value

Continainfc Calibration

1
Blank Value
/

,

3 u

Preparation Blank
Matrix: Matrix:

1 2

Kcporting U n i t s : aqueous, u«/L; so l id
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EXHIBIT 14 (cont'd)
Fora IV

Q. C. Repor t N o -

LA8 NAME

ICP INTtRFERENCt CHECK SAMPLE

CASL NO.

Section No. 14.0
Revision No. _J
Date: 12/17/87
Page 24 of

Check Sample l .D .

DATt Check Sample Source

U n i t s : u g / L

Compound

Metals:

1 . Aluminum

2. Antimonv

3. Arsenic

4. Barium

i. beryllium

6. Cadmium

7. Calcium

8. Chromium

V. Cobalt

10. Copper

11. Iron

12. Lead

13. Magnesium

14. Manganese

15. Mercury

16. Nickel

17. Potassium

10. Selenium

iy. Silver

20. Sodium

21. Thallium

22 . Vanadium

2J. Zinc

Other:

Control
Mean

Limits1

Std. Dev. True'1
Initial

Observed %R
Final

Observed 2R

Moan value based on n

True value of tPA 1CK I n t e r f e r e n c e Check Sample or con t rac to r s tandard .
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EXHIBIT 14 (cont'd)

Form V

Q- C. Repor t No.

SPIKE SAMPLE R£COVERY

Seaion No. 14.0
Revision No. 1
Date: 12/17/87
Page 25 of

LAB NAME

DATE

Macrix

CASE NO.
Sample No.

Lab Sample 10 No.
Units

Compound

Metals:
1 . Aluminum

2. Antlmonv

3. Arsenic

4. Barium

5. Beryllium

6. Cadmium

7. Calcium

8. Chromium

9. Cobalt

10. Copper

11. Iron

12. Lead

13. Magnesium

16. Manganese

15. Mercury

16. Nickel

17. Potassium

Ib. Selenium

19. Silver

20. Sodium

21. Thallium

22. Vanadium

23. Zinc

Other:

Cyanide

Control Limit
2R

5piked Sample
Result (SSR)

Sample
Result (SR)

Spiked
Added (SA) ZR1

1 ZR - USSR - SR)/SA| x 100

"N~- out of control

"NR" - Not required

Comments:
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EXHIBIT 14 (cont'd)

LAB NAW£

DATE

Fora VI

Q. C. Report No.

DUPLICATES

Section No. 14.0
Revision No. _J
Date: 12/17/87
Page 26 of _

CASE NO.
Sample No.

Lab Sample ID No.
Units

Matrix

Compound

Metals:
1. Aluminum

2. Antimony

3. Arsenic

4. Barium

5. Beryllium

6. Cadmium

7. Calcium

8. Chromium

9. Cobalt

10. Copper

11. Iron

12. Lead

13. Magnesium

14. Manganese

15. Mercury

16. Nickel

17. Potassium

Ib. Selenium

1*. Silver

20. Sodium

21. Thallium

22. Vanadium

23. Zinc

Other:

Cyanide

Control Limit1 Sample(S) Duplicate(D) RPD2

* Out of Control

1 To be added at a later date. 2 RPD « ||S - D|/((S > D)/2)J x 100

NC - Non calculable KPU due to value(s) less than CROL

2176-22/HAZ/310
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EXHIBIT 14 (cont'd)
Fora V I I

Q.C. Report No.

Section No.
Revision No _J

LAB NAME

INSTRUMENT DETECTION LWlTb A K U
LABORATORY CONTROL SAMPLE

CASE NO. DATL

LCS t;o.

Compound

Metals:
1. Aluainum

2. Antimony

3. Arsenic

6. Barium

5. Beryll iun

6. Cadraiun

7. Calcium

8. Chromium

9. Cobalt

10. Copper

11. Iron

12. Lead

13. Magnesium

14. Manganese

15. Mercury

16. Nickel

17. Potassium

18. Selenium

IV. Silver

20. Sodium

21. Thallium

22. Vanadium

23. Zinc

Other:

Cyanide

Required Detection
Limits (CRDL)-ui^/l

Instrument De tec t ion
Limits (IDD-ue/1 '
ICP/AA Furnace

IDtf IDlf

tJR KK

Lab Control Sample

"g/L «fi/kf!
(circle one)

True Found 2R

•

M. - Not required
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EXHIBIT 14 (cont'd)
Q.C.

Form V I I 1

No.

Section No.
Revision No
Date:

STANOAKU A J J D I T I U N KESL'LTb

LAB NA.1t

UATt

CASE NO.

tPA
Sample 1 t lement M a t r i x

0 ADD
ABS.

1 ADD
CON. ABS^

UMTS .' ug / l

i ADD
CON. ABS.^

3 ADO
CON. Ab;> . i

F I N A L
Cu.s . 3 r«

1

^ CON is Che concone rat ion added, Abb. is the instrument readout in absorbance or
concentration.

J Concentration as_ determined by ^li>A
*"r" is the correlation c o o f t i c i c n t .
* - correlation coefficient is outsid>; 'ol control window of O.
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EXHIBIT 14 (cont'd)

LAB NA.".E

DATh

Forn IX

Q- C. Repor t N o .

1CP SERIAL D I L U T I O N S

Section No. 14.0
Revision No. _J
Date: 12/17/87
Page 29 of _

CASL NU.

Sample No.

Lab Sample ID No.

Units: ug/L

Matrix.

Compound

Metals:
1 . Muni nun

2. Antimony

3. Arsenic

4. Bariurr

b. Beryl l iuc

b. Cadmium

7. Calc ium

e. Chrotr.ius

*. Cobalt

ID. Copper

11. Iron

12. Lead

13. Magnesium

1A. Manganese

15. N i c k e l

J b . Po tass iun

17. Se len ium

16. S i l v e r

I V . Sodiuci

2U. T h a l l i u m

/I . V a n a d i u m

ii. /Cine

Uthcr :

Initial Sample
Concentration( 1 )

Serial Dilution
Result(S)

* D i f f e r e n c e 2

1 U i lu tod sample concentrat ion corrected tor 1:4 dilution (see Exhib i t U)
'*• Percent d i f f e r e n c e - I i " s I x luu

1
Nk - Not Required, initial sample concentration less than 1U times 1UL
NA - Not Applicable, analyte not determined by 1CH
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EXHIBIT 14 (cont'd)
Form X

QC Reporc No .

H O L D I N G Tltti.S

Section No. 14
Revision No. _J
Date: 12/17/87
Page 30

LAJ»

DATE CASL No.

LPA
Sample No. Matrix

Dace
Received

Mercury
Prep Dace

Mercury
Holding Time '

(Days)

CN Prep
Date

CN
Holding Time1

(Davs)

~

*

' H o l d i n g t ime is d e t i n c d as number of days between che dace received and the
sample p r e p a r a t i o n date .
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EXHIBIT 14 (cont'd) Section No. 14.0
Revision No. 1

Form XI

INSTRUMENT DETECTION LIMITS

Date: 12/17/87
Page 31 of 59

NAME DATE

ICH/Flame AA (Circle One) Model Number Furnace AA Number

Element

1 . Aluminum

2. Antimony

3. Arsenic

*• . barium

5. Beryllium

0. Cadniun

7. Calcium

8. Chromium

V. Cobalt

1U. Copper

1 1 . Iron

12. Lead

Wavelength
(nm)

1DL
(ug/L)

'

Element

13. Magnesium

14. Manganese

15. Mercury

16. Nickel

17. Potassium

18. Selenium

19. Silver

20. Sodium

21. Thallium

22. Vanadium

23. Zinc

Wavelength
(no)

IOL
(usr/L)

Footnotes: • Indicate Che instrument for which the IL)L applies with a "F" (for ICP
an "A" (for Flame AA), or an "F" (for Furnace AA) behind the ILiL valu

• Indicate elements commonly run with background correction (AA) with
a "b" behind the analytical wavelength.

• If more than one ICH/Klamo or Furnace AA is used, sutsmit separate
frorms XI-X1H for each instrument.

CUMMtMb:

Lab Manager

ONE - 29
Revision 0
Date September 1986
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EXHIBIT 14 (cont'd)
Form XII

ICP Interelemenc Correction Factors

Section No. 14.0
Revision No. 1
Date: 12/17/87
Page 32 of 59

LABORATORY

DATE

ICP Model Number

Intereleroent Correction Factors
for

Ana Jyte

1 . Anc imonv

2. Arseni c

3. Bariuc

4. Bervlliu=

5. Cadciu-

6. Chroniur

7. Cobalt

8. Copper

9. Lead

10. Manganese

11. Mercurv

12. Nickel

13. Pocassiur

14. Seleniun

15. Silver

16. Sodium

17. Thallium

16. Vanadium

!•>. £inc

Analyte
Waveleng:h

(n=)
Al Ca Fe Mg

I

1
COMMENTS:

Lab Manager

2176-22/HAZ/310
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EXHIBIT 14 (cont'd)

Form XII

1CP Interelement Correction Factors

Section No. 14.0
Revision No. _1
Date: 12717/87
Page 33 of

LABORATOK^

DATE

1CP Model Number

Analyte

1. Antimony

2. Arsenic

3. Barium

A. beryllium

3. Cadmiutr.

6. Chromium

7. Cobalt

8. Copper

9. Lead

10. Manganese

11. Mercury

12. Nickel

13. Potassium

16. Selenium

15. Silver

16. Sodium

17. Thallium

Ib. Vanadium

iy. Zinc

Analyte
Wavelength
(nn)

Interelement Correction Factors
for

1

COMMENTS:

Lab Manager^

2176-22/HAZ/310
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EXHIBIT 14 (cont'd)
F o r m X I I I

ICP L i n e a r Ranges

Section No. 14.0
Revision No. _J
Date: 12/17/87
Page 34 of _

LAB NAME

DATE

ICP Model Number

Analyte

1 . Aluminum

2. Antimony

3. Arsenic

4. Bariun

5. Beryllium

6. Cadmium

7. Calcium

8. Chromium

9. Cobalt

10. Copper

11. Iron

12. Lead

Integration
Time

(Seconds )

Concen-
trat ion
(utj/L)

Analyte

13. Magnesium

14. Man^anese^

15. Mercury

16. Nickel

17. Potassium

18. Selenium

19. Silver

20. Sodium

21. Thalliui-

22. Vanadium

23. Zinc

Integra: ion
Time

(Seconds )

Concen-
trat ion
(ue/L)

Footnotes: • Indicate elements not analyzed by ICP with the notation ~NA'

COMMENTS:

Lab Manager
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EXHIBIT 14 (cont'd)

Organics Analysis Data Sheet
(Page 1)

Sampl« Number

Revision No.
Date: 12/17/87
Page 35 of 59

Laboratory Name

Lab Sample 10 Me

Sample Mairn

Case No:

QC Repon No-

Data Release Authorized By Date Sample Received:

Volatile Compounds

Date Extracted/Prepared:

Date Analyzed:

Conc/Dil Factor: -PH.

Percent Moisture: (Not Decanted).

CAS ug/lorug/Kg
Number (Circlo One)
74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
156-60-5
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4

Chlorometnane
Bromometnsoe
Vmvi CMoride
Cnloroeirtanc
Meirwlen* CWoridt
Aceion* '
Carbon Oisultid*
1. 1-Oichloroethene
1. 1-Oicnioroethine
Trans- 1. 2-Oichloro«th«ne
Chloroform
1. 2-Dichloro«thant
2-Butanone
1.1. 1-Tncfilor.o«iriane
Carbon Tetrachlonde
Vinyl AcetaiB
Bromodichlorometnane

CAS ufl/lorug/Kg
Number • (Circle One)
78-87-5
10061-02-6
79-01-6
124-48-1
79-OO-5
71-43-2
10061-01-5
110-75-8
75-25-2
108-10-t
591-78-6
127-18-4
79-34-5
108-88-3
108-90-7
100-41-4
100-42-5

1 , 2-DicMoropropan*
Trans- 1. 3-Dichloropropene
TricfilOfoethen«
Dibromochloromvthan*
T. I. 2-Trichloroothan*
Benzene •
cis-1. 3-Dichloropropene
2-Chloroethylvtnylether
Bromoform
4-M*tnyl-2-Pantanona
2-Hexanone
Tetrachloroethene
1. 1. 2. 2-Tetrachloroethane
Toluene
CMorobenzene
Ethylbenzene
Siyrene
Total Xylenes

H in* uii it • »«lu« gr««i«» in«n ec •««•) to
v«lu«

D»u Mooning QotMmn

fat r*eenin« rnutn u> EPA. th« foUemnf fwuiu auaMwn •>•
Addition*! ll»«t *r lDD>no«il (MUmmo multt «r« t maun pi d

Tn

Indium comoound w«t *n«lvnd lor fcul net O»iKi*d ««oo'l m»
m.n>mum Mitctian limn lo. int umpM w.m in* U I* g . IOOI MtM
on ntctiury conc*Mlllion< tfilulian Kl«n (Trv« K not n*c«iu»<v
in* miiru<n«ni d«»ciiD« i«mi I Th« taatneM mould »«»a U-
Compound »•• tnoirrad lor owl not doioctod Tho numoo> K mt
imnwnwm •llflinoMo otiociion bmit for lt>o MmoJO

tn*cj,t< *n twunolod Mlu* Tltif IU« U u*»« oiinor wfxn
otiunonno. o connntxnon lot tonunooir idomiltod ewnpoundt
M»of* o I I WOOOM K •••umod o> wtcn ino XMM ia«if>i o«t»
mdiuctd ino pcttonci ol • eomoaund inoi moon ino idomrfiuiion
cniorit Out in* fHuii '» »tt in*n in* rp*ci<>*d doiociion iimu out
fooi*r mon nro l« g . IOJI K IOTM ol d*i*ciM« it IO ug'< *nd •
eoneonniiion ol 3 v« in c*icvi*Md. r«pon •» JJ

b*«n confirtn*d by GC/MS S*nal* cotnvononi p*tiicid*t 210
nj 'ul m IK* (mat oitroct (nouM M conlifnwd bv CC MS

Th.i fUf it uMd ••«•» in* •nolyi* i* found in tn* aunt » <K*II >t a
umpM M indium pomoJ* • pioMbi* Man* coni«nin«i>on *nd
•>*rnt in* d«M IM*> 10 IM* *pRrau(Uiw octan

r >v*cilc <!••> «nd low now* m»v M roguftd 10 ixoo*'i> a*im*
m*r*twtt llu*ad.in*T>miHM<uMTd*<CT«
•nicnod to m* oiu tummorv rapon

Form I
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EXHIBIT 14 (cont'd)

Laboratory Name

Cose No

Organic* Analysis Data Sheet
(Page 2)

Semivolatile Compounds

Sample Number

Date Extracted/Prepared

Date Analyzed

Conc/Dil Factor:

Percent Moisture (Decanted).

GPC Cleanup QYes QNo

Separatory Funnel Extraction QYes

Continuous Liquid • Liquid Extraction QYes

Section No. _14.0_
Revision No. _J
Date: 12/17/87
Page 26__of_j

CAS ug/lorug/Kg
Number (Circle One)

108-95-2

1 1 1-44-4

95-57-8
541-73-1
106-46-7
100-51-6
95-50-1
95-48-7
39638-32-9
106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
105-67-9
65-85-0
1 11-91-1
120-83-2
120-82-1
91-20-3
106-47-8
87-68-3
59-50-7

91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4

131-11-3
208-96-8
99-09-2

Pnenol
bis(-2-Chloroethvll£ther
2-Clloroprienol
1 3-OichloroMnzene
1 4-Oichlorobenzene
Benzyl Alcohol
1 2-Dichlorobenzene
2-Metriylpnenol
bis(2-cniorouopropyl|Ether
4-Metnylphenol
N-Nuroio-Oi-n.Propylamine
Hexachloroethane
Nitrobenzene
Isoprtorone
2-Nitroohenol
2. 4-Oimethylphenol
Benzoic Acid
bi*(-2-Chloro«thOKylMetrian«
2. 4-Oicniorooneno<
1. 2. 4-Tnchlorotoanzene
Naphthalene
4-Cnioroanilme
He«acniorobutadiene

4-Chloro-3-M«thylphenol
2-Meihyinaphthalen«
H«ucftlorocyctoo«ntadi«ne
2. 4. 6-Trict>lorophanol
2. 4. S-Tncnloroofienol
2 -Chlor onaphtnalene
2-Nitroanihn*

Oimethv* pntnaiate
Acenaohthylen*
3-Nitroanilme

CAS ug/lorug/Kg
Number (Circla One)

83-32-9
51-28-5
100-02-7
132-64-9
121-14-2
606-20-2
84-66-2
7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6
101-55-3
118-74-1
87-86-5
85-01-8
120-12-7
84-74-2
206-44-0

129-00-0
85-68-7
91-94-1
56-55-3
117-81-7
218-01-9
11 7 -84 -O
205-99-2
207-O8-9
50-32-8
193-39-5
53-70-3
191-24-2

Acenaphthene
2. 4-Qimtropnenol

4-Nitroohenol

Dibenzofuran
2. 4-Omiuotoluene
2, 6-Omitrotoluene
Oiathytphthalate
4-Chlorophenvl-oHenvletner
Fluorene
4-Nitroanilme
4. 6-Omitro-2-Mathylphenol
N-Niiroiodiphenyl»mcne (1 )
4-8fomopnenyl-phenylether
Hexachlorobenzene
Pentachlofoohenol
Phen»ntnrene
Anthracene
Oi-n-Butytphthalate
Fluorinihene

Pyrane

Butylbenzylphthalate
3. 3'-Oicnioroo«nzidine
Banzo(a|Anthrac«ne
bi$<2-Ethvtheryl|Phtn»iate
Chrysana
D<-o-Octy1 Ptithalata
Benzo<b>Fluo»antnene
BanzrtklFluoranihane
Banzo(a|Pyrane
Indenod, 2. 3-cd)^yrene
Oibanzta hJAnthraeene
Benzol g h. i)Pery<tne

(1 KCannw b« Moanted from dipttenrlimme

Foim I

2176-22/HA2/310
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EXHIBIT 14(cont'd)

Laboratory Name

Case No

Organics Analysis Data Sheet
(Page 3)

Sample Numbet

Section No. 14.0

Date Extracted/Prepared —

Date Analyzed

Conc/Dil Factor:

Percent Moisture (decanted).

Pesticide/PCBs

GPC Cleanup OYes DNo

Separatory Funnel Extraction OYes

Continuous Liquid - Liquid Extraction OYes

Revision No. 1
Date: 12/17/87
Page 37 of

CAS ug/lorug/Kg
Number (Circlt One)
319-84-6
319-85-7
319-86-8
58-89-9
76-44-8
309-00-2
1024-57-3
959-98-8
60-57-1
72-55-9 .
72-20-8
33213-65-9
72-54-8
1031-07-8
50-29-3
72-43-5
53494-70-5
57-74-9
8001-35-2
12674-11-2
11104.28-2
11 141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Alpha-BHC
Beta-BHC
Delu-BHC
Gamma-BHC ILindanel
Heptacnlor
Aldrin
Mepiacnior Epomde
Endosurtan I
Oieldrin
4 4'- DOE
Endnn
Endosulfan II
4 4 -ODD
Endosulfan Sullate
4 4 -DOT
Methoxvchlor
Endnn Keione
Chlordane
Tojuipjiene
A/oclor-1016
Aroclor-1221
Aroelor-1232
Aroclor-1242
Aroclor-1248
Afoclor-1254
Aroclor-1260

V(
 a Volume of extract injected (ul)

V. * Volume o< water extracted (ml)

W& = Weight of sample extracted (9)

V( - Volume of total extract (ul)

or W.

2176-22/HAZ/310

Form 1
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EXHIBIT 14 (cont'd)
Laboratory Name

Case No

Organics Analysis Data Sheet

Sample Number

Section No. 14.p
Revision No _J

CAS
Number

1

2

3

4

S

6

7

ft

<>

m

11

12

n
1*

is

16

17

ia

19

20

21

22

23

24

25

28

27

2ft

29

Compound Name Fraction
RT or Sean

Number
Estimated

Concentration
(ug/l or ug/kg|

Form 1. Pan 8
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EXHIBIT 14
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EXHIBIT 14 (cont'd)
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Revision No. _1
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EXHIBrr 14 (cont'd) Seaion No. 14.Q
Revision No. _]
Date: 12/17/87
Page 41 of 59
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EXHIBIT 14 (cont'd)
Section No. 14.0
Revision No. _J
Date: 12/17/87
Page 42 of 59
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EXHIBIT 14 (cont'd)

>
CC
<

CD

D
O
I
tu
5

01

o

*>
u

Section No.
Revision No _J
Date:

c
o
u.

2176-22/HAZ/310
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EXHIBIT 14 (cont'd)

GC/MS TUNING AND MASS CALIBRATION

Bromofluorobenzene (BFB) Date: 12/17/87"
Page 44 of 53

Case No Laboratory Name

Instrument ID Date Tim*

m/e

Data Release Authorized By

ION ABUNDANCE CRITERIA ^RELATIVE ABUNDANCE

50

75

95

96

173

174

175

176

177

15.0 - 40 0% of the ba» peak

30.0 • 60 0% of the bate peak

Base peak. 100% relative abundance

5.0 • 9 0% of the base peak

Lett than 1 .0% ot the bate peak

Greater than 500% o* the bate peak

5.0 • 9.0% of man 174

Greater than 95.0%, but leu than 101 0% of man 174

5.0 • 9.0% ot mats 176

( )'

c ) '
( ) 2

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING
SAMPLES. BLANKS AND STANDARDS.

Value in parentheiis it % matt 174.
'Value m parent hem n * matt 175.

SAMPLE ID LAB ID DATE OF ANALYSIS TIME OF ANALYSIS

2176-22/HAZ/310

FORM V

ONE - 42

14-44

Revision Q
Date September 1986



EXHIBIT 14 (cont'd)

GC/MS TUNING AND MASS CALIBRATION
Decafluorotrlphenylphosphine (DFTPP)

Laboratory Name

Instrument ID Date Time

Section No.
Revision No. {
Date: _12Z12Z£Z_
Page 45 of

Case No.

Data Release Authorized By

m/e ION ABUNDANCE CRITERIA ^RELATIVE ABUNDANCE

51

68

69

70

127

197

198

199

275

365

441

442

443

30.0 • 60.0% of man 198

kst than 2.0% of rrmu 69

mass 69 relative abundance

Itu than 2.0% of mats 69

40.0 • 60.0% of mast 198

less thin 1.0% of me»s 198

bast ptak, 100% relative abundanct

5.0 • 9.0% of mats 198

10.0 • 30.0% ol man 198

greater than 1.00% ol mats 198

prisant, but tai than mats 443

griattr than 40.0% of mass 198

17.0- 23.0% of mass 442

C )'

( )'

-

-

C 32

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING
SAMPLES. BLANKS AND STANDARDS.

Valu* in partnthtsit it % man 69.
*Valu« m partnthtnt 'it % mast 442.

SAMPLE ID LAB ID DATE OF ANALYSIS TIME OF ANALYSIS

FORM V

ONE - 43
Revision 0
Date September 1986

2176-22/HAZ/310 14-45



EXHIBIT 14 (cont'd)
Section No. 14.Q

Case No:

Laboratory Name

Initial Calibration Data
Volatile HSL Compounds

Instrument I D.

Calibration Date:

Revision No, _]
Date: _I2Zll/87
Page 46 of 59

Minimum R? for SPCC is 0.300
(0 25 for Bromoforml

Maximum % RSD for CCC is 30%

Laboratory ID

Compound

Chloromethane
Bfomomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1 , 1 -Dichloroethene
1. 1-Oichloroethane
Trans- 1. 2-Oicnlorosthene
Chloroform
1 2-Oichloroethane
2-But«non«
1.1. 1-Tnchloroethane
Carbon Teirachlonde
Vinyl Acetate
Bromodichloromethane
1. 2-Oicnloropropane
Trans- 1. 3-Oichloropropene
Trichloroelhene
DiDromochloromethane
1.1. 2-Tnchloro€thane
Benzene
cis-1. 3-Oichloropropene
2 -Chloroethylvmy lether
Bromoform

4-Methyt-2-Pentanone
2-Hexanone
Tetrachlorcxtnene
1. 1. 2. 2-Tetrachloro«tnan<
Toluene
Chlorootruene
Ethyl benzene
Styrene
Total Xylenes

R»=20 "P50 RF100 RF150

-

RF200 RT %RSD
CCC-

SPCC"

* •

•

•

* •

•

•

» •

• »

•

• »

*

RF -Aetoontt Factor (tubseript is the amount of UQ/U
ITT-Average Response Factor
%ASO -Percent Relative Standard Deviation

CCC -Calibration Check Compounds (•)
SPCC -Syvtem Performance Check Compounds (••)

Form VI

2176-22/HAZ/310

ONE - 44

14-46
Revision p
Date September 1986



EXHIBIT 14 (cont'd)

Case No-

Laboratory Name.

Initial Calibration Data
Volatile HSL Compounds

Instrument I D:

Section No. _
Revision No

Page

Calibration Date:

Minimum RF for SPCC is 0.300 Maximum % RSD for CCC is 30%
(0 25 for Bro/noform)

Laboratory ID

Compound RF20 RF50 '100 RF160 RF2QO SRSO
ccc-

SPCC*

RF -RciponM Factor (subscript is th« amount of ug/L)
KT -Average Rasponsa Factor
%RSO -Parcant Relative Standard Deviation

CCC -Calibration Check Compounds (•)
SPCC -System Performance Check Compounds (••)

Form VI

ONE - 45

Revision o
Date September 1986

2176-22/HAZ/310



EXHIBIT 14 (cont'd)

Case No
Laboratory Name.

Initial Calibration Data
Semivolatile HSL Compounds

(Page 1)

Instrument ID _

Calibration Date:

Section No. _
Revision No.
Date: 12/17/87
Page 48 of 59

Minimum RF for SPCC is 0.050 Maximum % RSD for CCC is 30%

Laboratory ID

Compound

Phenol
bis4-2-Chloroeihvl)Ether
2-Chlorophenol
1. 3-Dicnlorobenjene
1 4-Dichlorobeniene
Benzyl Alcohol
1 2-Oicnlorobeniene
2-Methylpnenol
bis(2-chloroisopfOpyl)£ther
4-Metnylphenol
N-Nitroso-Qi-n-Propylamine
Henachlo'oethane
Nitrobenzene
Isophorone
2-Nitrophenol
2. 4-Oimethylpnenol
Benioic AciO
bis<-2-Chloro«tnoj<ylMeiiane
2 4-Oicntoropnanol
1. 2. 4-Trichlorobeniene
Naprtthalene
4-Chloroanilme
Hciachlorobutadiene
4-Chloro-3-Meinylprt«nol
2 -Methyl naphthalene
H«xachlorocyclop«niadiane
2. 4. 6-Trichlorophenol
2. 4, 5-Trichlorophenol
2-Chloronipnthalene
2-Nitroamline
Dimathyl Phihalale
Acenaphinylene
3-Nitroanilme
Acervaphinena
2. 4-Oinitroo"«rtol
4-Nitrophanol
Oibenioturan

RF20

t

T

t

T

r
t

«F50 "PSO RF120 RF160 RF SRSD
CCC-

SPCC-

•

•

* *

•

•

•

*

• •

*

•

• •

• •

Metponte Factor (tubtcnot it the amount of nanograms)
Sf -Average Reioonse Factor
%RSO -Percent Relative Standard Deviation
CCC -Calibration Cneck Compounds (•)

SPCC -Svstam Performance Cnecfc Comoounds (••)
t -Not detectable at 20 ng

Form VI

2176-22/HAZ/310

ONE - 46

14-48

Rev i s ion 0
Date September 1986



EXHIBIT 14 (cont'd)

Case No

Laboratory Name

Initial Calibration Data
Semivolatile HSL Compounds

(Page 2)
Instrument ID

Calibration Date-

Section No. 14.Q_
Revision No.
Date: 12/17/87
Page 49

Minimum RF for SPCC is 0.050 Maximum % RSD for CCC is 30%

Laboratory ID

Corn pound

2. 4-Dinitrotoluene
2. 6-Dmitrotoluane
Diethylprtthalaie
4.Chlorophanyl-phenylather
Fluorana
4-Nitroaniltna
4. 6-Omitro-2-Metriytphenol
N-Nitrosodiphanylamme ( 1 )
4.Bromophanyl-phenyletiier
Haxacniorotoaniene
Pentachlorophenol
Phananthrene
Anthracana
Di-N-Sutylphtnalaie
Fluoranthane
Pyrana
Butylbanrylphthalate
3. 3'-Dichlorob«nzidirm
BanxotakAnthracene
bi»(2-Ethylhaxyl)Phthalaie
Chrytan*
Di-n-Octyl Phthalate
BanzolblFluorantnene
Banzo(li)Fluorantnane
Banzo(a)Pyrane
Indanod. 2. 3-cd)Pyrene
Dibaazfa, h^Amhracene
BanzcXg h. OPtrylene

"20

T
T

t

«P50

•

RF80 RF120 RF160 UT %RSD
CCC-

SPCC-

•

*

*

*

•

RasponM Factor (subscript is th» amount of nanograms)
ff? -Avaraga Raaponsa Factor
%RSD -Parcant Ralativ* Standard Deviation
CCC -Calibration Chack Compounds (•)

SPCC -Systam Pariormanc* Cncdi Compounds (••)
t • Not daiactabia at 20 ng

(1) -Cannot ba saparatad from diphanyUmma

Form VI

ONE - 47
Revision p
Date September 1986
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EXHIBIT 14 (cont'd)

Case NQ

Initial Calibration Data
Semivolatile HSL Compounds

(Page 1)
Instrument ID

Laboratory Name. Calibration Date

Section No. _
Revision No. ___
Date: 12/17/S7

5Q of

Minimum RF for SPCC is 0.050 Maximum % RSD (or CCC is 30%

Laboratory ID

Compound RF 20 "50 F80 120 160 RF %RSD
CCC-

SPCC-

Response Factor (Subscript is tne amount ol
R? Av«rage Response Factor
SflSO -Percent Relative Standard Deviation
CCC -Calibration Cneck Compound! i.)

SPCC -jy««m Performance Check Compounds I..I
t Not detectable at 20 ng

Form VI

2176-22/HAZ/310

ONE - 48

14-50

Revision 0
Date September 1986



EXHIBIT 14 (cont'd)

Case No:

Laboratory Name.

Contract No:

Instrument ID.

Continuing Calibration Check
Volatile HSL Compounds

Calibration Date:

Time.

Laboratory ID.

Initial Calibration Date:

Section No. 14.0
Revision No. _J
Date: 12/17/87
Page 51

Minimum RF for SPCC is 0.300
(0.25 for Bromoform)

Maximum %D for CCC is 25%

Compound

Chloromethane
Bromometnane
Vinyl Chloride
Chloroethane
Methylene Chloride
Atetone
Carbon Oisulfide
1 . 1 -Oichloroethene
1. 1 -Oichloroethane
Trans-1. 2-Dichloroethene
Chloroform
1. 2-Oichloro«thane
2-Butanone
1.1. 1 -Trichloroethane
Carbon Tatrachioode
Vinyl Acetate
Hromodichloromethane
>. 2-Dichloropropane
Trans-1. 3-Dichlorooropene
Tnchloroetnene
Dibromochloromethane
1 1 2-Trichloroetnane
Benzene
cis-1. 3-Oichloropropene
2-Chloroethylvmyletner
Bromo'orm
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1, 1.2. 2-T«tnchlo'oeth«ne
Toluene
Chlorobeniene
Ethylbenzene
Styrene
Total Xylenes

RF RF50 SD CCC

•

•

•

•

•

•

SPCC

* •

• •

• •

* •

• •

"^50 -RetponM Factor (rom daily standard lilt at 50 ug'l
RF -Average Response Factor from initial calibration Form VI

%D -Percent Difference
CCC -Calibration Check Compounds (•)
SPCC -System Performance Check Compounds (••)

Form VII

ONE - 49
Revision 0
Date September 1986
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EXHIBIT 14 (cont'd)

Case No

Laboratory Name.

Contract No

Continuing Calibration Check
Volatile HSL Compounds

Calibration Date

Time

Instrument ID

Section No. 14.0
Revision No. _J
Date: 12/17/87
Page 52 of _

Laboratory ID

Initial Calibration Date

Minimum RF for SPCC is 0.300
(0 25 for Bromoform)

Maximum %D for CCC is 25%

Compound 50 V. D CCC SPCC

RFgQ -Response Factor from daily standard file at 50 ug I
RF -Average Response Factor from initial calibration Form VI

SO Percent Difference
CCC Calibration Check Compounds M
SPCC SvSiem Performance Cneck Compounds ( • • )

Form VII

ONE - 50
Revision 0
Date September 1986

2176-22/HAZ/310 14-52



EXHIBIT 14 (cont'd)

Continuing Calibration Check
Semivolatile HSL Compounds

(Pagel)

Section No. 14.0
Revision No. _J
Date: 12/17/87
Pace 53

Case No:

Laboratory Name.

Instrument ID:

Calibration Date:,

Time:

Laboratory ID:

Initial Calibration Date.

Minimum RF for SPCC is 0.050 Maximum %D for CCC is 25%

Compound

Phenol
bis(-2-Chloroethyi|£iher
2-Chlorophenol
\ . 3-Dichlorobeniene
1. 4-Dichlorobenzene
Benryl Alcohol
1. 2-Dichlorobenzene
2-Methylphenol
bis(2-chloroisopropyl)Elher
4-Methylphenol-
N-Nitroso-Di-n-PropyXrrvna
Hexachloroethane
Nitrobenzene
Isophorone
2-Nnrophenol
2. 4-Oimethylphenol
Benzoic Acid |
bisf-2-Chloro*lho*v)Meihane
2. 4-Oichlorophenol
1. 2. 4-Jrichiorobenzene
Naphthalene
4-Chloroanilme
Hexachlorobutadiene
4-Chloro-3-Metnyl0henol
2-Methylnaphthalene
HeiachlorocyclopeniaOiene
2 4 6-Tnchlorophenol
2. 4 S-Trichloiophenol t
2 -Chloronaphtnalene
2-Nitroanihne |
Dimethyl Phthalate
Acenaphihylene
3-Nnroanilme ^
Acenaphthene
2 4-Dmiirophenol f
4-Nnrophenol |
Oibeniofuran

Kf RF50 %O CCC

•

•

*

•

•

•

•

•

SPCC

* •

• •

• •
* m

RFgQ -Resuonte Factor Irom daily »l»nU*(d !>!• at conceniranoii
mdieaiBd (SO tout nanognmt)

RT -Average Response Factor Irom initial calibration Form VI

+ -Du* to lew rmponce. analyte
at 80 total nanogramt

SO -Peicent Difference
CCC -Calibration Check Compounds |.)
SPCC System Performance Check Compounds (•-)

Form VII

ONE - 51

2176-22/HAZ/310

Revision o
Date September 1986

14-53



XHIBIT 14 (cont'd) Continuing Calibration Check
Semivolatile HSL Compounds

(Page 2)

Section No. 14.Q
Revision No. _J
Date: _12Z1I/S2__

54 of

Case No:

Laboratory Name

Instrument ID:

Calibration Date.

Time:

Laboratory ID.

Initial Calibration Date:

Minimum RF for SPCC is 0.050 Maximum %D for CCC is 25%

Compound

2. 4-Oinurotoluene
2. 6-Dinnrotoluene
Diethyiohihalate
4-Chlorophenyl-phenylether
Fluorene
4-Nitroanilme f
4. 6-Oinuro-2-Methyiphenol f
N-Nitrosodiphenylamme (1 )
4-Bromopnanyl -phony leiner
Hexachlorooen«ne
Pentachlorophenol |
Phenanthrene
Anthracene
Di-N-Butylpnthalate
Fluoranthene
Pyrene
Suiylbenzvlphthalate
3. 3'-Dichlorot>«nzidme
8eni(Xa)Anthracene
bis<2-Eihylh«)iyl)Pnihalate
Chrysene
Di-n-Octyl Phthalaie
Beoio(b)Fluor»nthene
6*rt2O(k)Pluoranthene
Btruo(a)Pyr«ne
IndenoO . 2. 3-cd)Pyrene
Oib«ni(a. n)Amhracene
Benip(g. h. i)Perylene

Kf R^so % 0 CCC

•

•

•

*

•

SPCC

RFc,o RuMXJiikV F.cftn' Irutn U.nly st.lrMl.nil Me .11 kiMKeim.iliui>
mdie*i«S (SO lotil nunoqttmit

flT Aver.iyc Rvxpui>»e F.itluf Irixn iinii.il c.ililu.Hioit Form VI
"»0 Perceni OilluiuitLu

CCC C.il'Of.iiitMi Clieck ConiiHjiiinji (.|
SPCC Svklvm Perlurnunce Clieck ComiJOuniK I - - I
( 1 1 Caiinul IK: k*p.i'uli.-U Iruru UipiiBiiyl.iinnie

*-Ou« to low ritoonM. analyit
•I 80 IOI»I njnogrimj Form VII

ONE - 52
Revision 0
Date September 1986
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EXHffirr 14 (cont'd) Continuing Calibration Check
Semivolatile HSL Compounds

(Page 1)

Section No. 14.0
Revision No. _1
Date: 12/17/87
Page 55 of _

Case No:

Laboratory Name.

Instrument ID:

Calibration Date:

Time:

Laboratory ID:

Initial Calibration Date:

Minimum RF for SPCC is 0.050 Maximum %D for CCC is 25%

Compound r50 CCC SPCC

RFjQ R«kwui<kv Fat lor Irum Jrfily ki.nMl.iril lilu .11 uoncemr.inun
indicated (50 toiil runognms)

RT Avurnge Rouoosc F.K.IUI Irom mili.il c.i!'l»rfliun Form VI

*-Ou« to tow rMBonu. irvjlylt
•I SO tout ninogrtms

CCC CdhbirtlicHi Cluck Cumi>uund> (•)
SPCC Svkieni Performance Crveck Compounds I • • I

Form VII

ONE - 53

2176-22/HAZ/310 14-55
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Section No. 14.0

iXHTOIT 14 (cont'd)

Case No

Pesticide Evaluation Standards Summary
( P a g e D Date: 12/17/87

Page 56 of

Date of Analysis,

Laboratory Name
GC Column

Instrument ID.

Evaluation Check for Linearity

Laboratory
10

Pestic/fle

Alarm

Endrin

4 4 - DDT*'1

Dibutyl
Chlorendate

Calibration
Factor

Eval Mix A

Calibration
Factor

Eval Mix B

Calibration
Factor

Eval Mix C

%RSD
( <10%)

Evaluation Check for 4,4'- DDT/Endrm Breakdown
(percent breakdown expressed as total degradation)

Eval MixB
72 Hour

Eval Mix B

Eval Mix B

Eval Mix B

Eval Mix 8

Eval Mix B

Eval Mix B

Eval Mi> B

Eval Mix B

Eval Mix B

Eval Mix B

Eval Mix B

Laboratory
ID

Time of
Analysis

Endrin 4.4'- DOT Combined*'1

(1) See Exhibit E. Section 7 5 4
(2) See Exhibit E. Section 7 3 1 2 2 1

Form VIII
RCRA
4/86

ONE - 54

2176-22/HAZ/310 14-56

Revision o
Date September 1986



EXHIBIT 14 Pesticide Evaluation Standards Summary
(Page 2)

Evaluation of Retention Time Shift for Dibutyl Chlorendate
Report all standards, blanks and samples

Section No. _
Revision No^ _J
Date: 12/17/87

57

Samule No
Lab
10

Tine oi
Analysis

Percent
Oiff

SMO
Sample No.

Lab
10

"

Time of
Analysis

-

Percent
Oiff

RCflA
Form VIII (Continued) 4/B6

ONE - 55

2176-22/HAZ/310 14-57
Revision 0
Date September 1986
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EXHIBIT 14 (cont'd)

Section No. 14. (^
Revision No
Date:
Page 59
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Section No
Revision N<
Date: 10/2i
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 acceptability will

be noted in a corrective action report.

For laboratory analysis, the Clean Harbors (Bedford) Project Manager will 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.

Elements Used for Corrective Action

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.

2176-22/HAZ/310 15-1



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.

Clean 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 warning. 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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QA/QC DEFICIENCY

• •" Person(s)

Deficiency:

[nves ti gat ion:

"T-
Corrective a c t i on

n a l y s t ' s s i g n a t u r e :

^ S u p e r v i s o r ' s s i g n a t u r e :

A / Q C s u p e r v i s o r ' s s i g n a t u r e Figure 8
Page 42



pleanHarfaors
QA/QC DEFICIENCY

Date:
Person:

Violation:

Corrective action:

Violator's signature:

Supervisor's signiture:

QA/QC supervisor's signiture;

Figure 9 2/87
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CHAS QA/QC WEEKLY SUMMARY
Copies to Ar44i<jsClas<t.jLou. Mand
DATE:

Identify data deficiencies and actions

Al _

A2 _

A3 _

A4 _

A5 _

A6

Recommended action and dates

Bl

B2

B3

B4

B5

B6

Completed action and dates

Cl

C2

C3

C4

C5

C6

Figure 10
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Section No. 16.Q
Revision No. 2
Date: 08/25/88
Page

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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Revision No. 2
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Page 1 of 1_
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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 familial with the procedures, requirements and provisions of this

plan. In die 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
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Robert Flatley - Engineer
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Diana Le ttro - EPA Project Manager

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
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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 Eastern Topographic of

Wolfeboro, NH.
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HMM Engineers 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

surveyors. 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 lonization 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 die 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

groundwater 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 Ta«ik, 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 Me

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 loninzation 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

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 El causes a potential

exposure of inhalation of volatile organic vapors. The collection of soil samples in Phase n

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 Treatabilitv 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 Volatile 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 disposal

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-triehioroethane. 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-dichloroediane.

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-dichloroethaneand 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 1,1-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 ^identified. Acetophenone was detected in higher concentrations than any other

compound at MI-53 (472 ug/1).

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/1), antimony (5.5 ug/1), barium (70.7

ug/1), arsenic (4.4 ug/1), manganese (3080 ug/1), and zinc (57.9 ug/1) as compared to the other

samples. The Hendrix-Hitchiner discharge stream samples, Nfl-52 and MI-53, exhibited high

levels of iron (1511 ug/1 and 637.5 ug/1 respectively) and manganese (371.2 ug/l and 255.5 ug/1

respectively). In addition, antimony, barium, and copper were found at higher concentrations

than detected in the Souhegan River samples. Nickel was detected only at MI-30 at a

concentration of 70.3 ug/1.

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/1 to 305 ug/1), in all samples.

4.3 Surface Soil Contamination

Results from OVA 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,

o 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.

o 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 lexicological 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

6.1 General Guidelines and Monitoring

o All work conducted on-site shall be coordinated through the site safety officer

and/or the site manager.

o 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.

o 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.

o 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.

o Samples from areas known, or suspected, to be contaminated with hazardous

substances shall be handled with appropriate personal protective equipment.

o 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.

o 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.

o 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 revaluation 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 shall 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

conditions (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 OVA 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 Rpppment 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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o Level D will be modified 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/m , 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 5 ppm above background.
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An upgrade to Level B is required if:

o 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).

o 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.

Reasons to

o Known or suspected presence of dermal hazards.

o Occurrence or likely occurrence of gas, vapor or dust emission.

2176-022/WPPHAZ/316 6-4



o Change in work task that will increase the exposure or potential exposure with

hazardous materials.

o Request of the individual performing the task.

Reasons to downgrade:

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.
o 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.

o 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

vie rum is unconscious. Also, never induce vomiting when acids, alkalines, or

petroleum products are suspected.

o 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 Physical Injuries and Temperature Stress

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.

o Heat Rash - redness of skin. Frequent rest and change of clothing.

o 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.

o 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.
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o 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 hypodiermia 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 911

Milford Police Department (603) 673-3131

Milford Fire Department (603) 673-1414

Ambulance Service (603) 673-1414

State Police Department (603) 472-7333
Milford Medical Center (603) 673-5623

STATE

NH Water Supply and Pollution Control Commission (603) 271-3503
NH Bureau of Hazardous Waste Management (603) 271-4608
NH Fire Marshall Office (603) 271-3336
NH State Police (24 hour dispatch) 1-800-852-3411

Poison Information Center 1-800-562-8236

FEDERAL

U.S. EPA (24 hour hotline) 1-800-842-3411

9.6 Directions to Milford Medical Center

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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HAZARDOUS SUBSTANCE I>FORMATION FORM

COMMON NAME:
SYNONYMS

CHEMICAL NAME: &<

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas Liquid
(at ambient temps of 20°C-25*D
Molecular weight #tw> ± Vf >~ c
Density*
Specific gravity*
Solubility: water
Solubility1*:
Boiling point
Melting point

SOURCE

Solid

g/g-mole
"g/ml

°F/°C
~°F/°C

Vapor pressure
Vapor density
Flash point
(open cup

Other:

iwnHg

; closed cup )

_OF/OC

~°F/«C
"°F/°C

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE

8. TOXIOXOGICAL HAZARD

Inhalation
Ingestlon
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other:

C TOXICOLOG1CJL HAZARD

Combustibility
Toxic byproduct(s):

FlatmMdility
LFL
UFL

Explosivity
LEL
UEL

OH/WFHAZO/5

ofc» l*r/*9*' •„./.*-?
 y*f?f? S/&9 <JT

HAZARD? EFFECTS SOURCE

Yes No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
NO
NO
' NO
NO
No
No
NO

HAZARD? CONCENTRATIONS SOURCE

Yes No
Yes

Yes

Yes

NO

NO

NO



Hazardous Substance Information Form

COMMON Mm«t aariun CHEMICAL MAJiBi aarina

i.
Natural physical state: <3as__ Liquid
(at ambient temps of 20»C-2S»C)
Molecular weight I37<^
Density*
Specific gravity*
Solubility: water
Solubility5:
Boiling point
Melting point
vapor pressure
Vapor density
Plash point
(open CUP i

Other: -

Solid x
SOOKCI

closed cup.

xx. lAiAjtDoos aJutAcnaxsTics

A. TOX1COLOGXCAL IA1AXD HASAKD?

Inhalation

Skin/eye absorption
Skin/eye contact
Carcinogenic
Teratogenic
Mutagenic
AquaticOther: _____

B. TOXXCObOQXCAL UOAtO
Combustibility
Toxic byproduct(s)s

Tea <£>

Tes

P/«C

0.5 molm

EFFfCTS SOOtCI

upper respiratory irritation
muscle

siow pune, •xtrT'aystole*
Tye*"^rrxtationt skin burns

comcnmATXOW SOQICt
Merck

Flammaftility
LPL
OPL

Bxploaivlty
L1L
UH*

aooly one is necessary.
»Por organic compounds, recovery o« s
require solubility data

Merck

material by solvent extraction may



HAZARDOUS SUBSTANCE IhFORMATION FORM

COMMON NAME:
SYNONYMS

CHEMICAL NAME:
Co*/ +

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas Liquid V
(at ambient temps of 20°C-23*CJ
Molecular weight
Density*
Specific gravity*
Solubility: water
Solubility**:
Boiling point
Melting point

SOURCE

Solid

g/g-mole
"g/ml

7O
17.03, °F/°C

r. *
Vapor pressure
Vapor density
Flash point
(open cup

Other:

I.S.1S

; closed cup X )

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other)
05 HA f*L.

Ce>'<- *
B. TOXICOLOGICAL HAZARD HAZARD?

Inhalation . Yes \/ No
Ingestion Ye* No
Skin/eye absorption Ye» No
Skin/eye contact Yet~j7 ̂
Carinogenic Ytt_7 No
Teratogenic Y«« No
Mutagenic Y«§ No
Aquatic Y«* No
Other: Yt« No

C. TOXICOLOGICPL HAZARD HAZARD?

Combustibility Yt« No
Toxic byproduct(s): Y«* No

Flanwbility
LFL
UFL

Explosivity
LEL
UEL

OH/WPPHAZO/3

Yes No

70

CONCENTRATION SOURCE

EFFECTS SOURCE

A//OSH

of

CONCENTRATIONS SOURCE

A// a s



Hazardous Substance Information Form

COMMON MANE: Benzene CHEMICAL NAME: Benzene

i. pnrsicAiyciiincAL ntornrxis

Natural physical state: Gas
(at aabient teaps of 20*C-2S*C)
Molecular weight
Density*
specific gravity*
Solubility: water
3olubilitvb:
Boiling point
Melting point
Vapor pressure
Vapor density
Plash point

(open CUP i closed cup
Other:

XX. BASARDOOS CIARACTBRISTXCS

A. TOXXCOLOGXCAL BASARD BASARD?

Inhalation CH& *°
Ingest ion dS5 *°
Skin/eye absorption G5? Mo

Skin/eye contact (*y) No
Carcinogenic (f^ No
Teratogenic Yes No
Mutagenic Tee No
Aquatic Yes No
other: _ Yea No

B. TOXICOLOGICAL BASARD HAZARD?
Coabustibility (̂ g> No
Toxic byproduct <s)i QeP No
oxidation in air produces
oxides of carbon and nitrogen

LPL
Oft s—.

Bxplosivity <̂ ea) NO
LIL
UBL

Liquid X Solid

73.12 «/a-S»J
q/al .

0.879 1 20 *P̂ *O
0.06 | *P/-C

1 •?/•€
30 'P/̂ i
5.5 »Pĵ C>

74.6 auafle I_i2. *P/3)
t *P/*C

12"F (-11°C) «P/«C

TLV f»f U

SOORCB
GE MSDS

Lt GE MSDS

GE MSDS
GE MSDS

GE MSDS
GB MSDS
GE MSDS
GE MSDS

10 ppm/8hr TWA (skin)

EFFECTS SOORCI
NIOSH

blood effects ( cell counts) (Lukemia from chrcni
give edible frats or oils
headache, weariness, loss

or excessive exposure

of appitite
eye»irritation skin • defattinq
potential to man

COHClVTRATXOas

1.3
7,1

can form explosive
mixtures at 25 "C

SOQRC1
GE MSDS

GS MSDS
GB MSqS,

an Msns
r,E MSDS

GE MSDS
GB MSDS

*Only on* is necessary.bfor organic coapounds, recovery of spilled material by solvent extraction
require solubility data.



HAZARDOUS SUBSTANCE I>FORMATION FORM

COMMON NAME: NAME:

I. FHYSICAL/OCMICAL PROPERTIES C7 SOURCE

Natural physical state:
(at ambient temps of
Molecular weight
Density4
Specific gravity*
Solubility: water
Solubilitŷ :
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point ̂
(open cup X ; closed cup

Other: :

II. HAZARDOUS CH/ttACTERISTICS

A. Exposure limits (TLV, PEL, other)

Gas Liquid *̂C Solid_

)

B. TOXICOLOGICAL HAZARD

Innalation
Ingestlon
Skin/eye absorption
Skin/eye contact
Carinogenlc
Teratogenic
Mutagenic
Aquatic
Other:

C. TOXICOLOGXCM. t*Z/N>

Combustibility
Toxic byproduct(s):

ty

HAZARD?

Yes No
Yes No~~
Yet'T'Nb̂
YesTT^N0""
Yes No""
Y « « N O "
Yes—No""
Ys«No"
Yes—No"

HAZARD?

Yes
Yes" NO

LFL
UR.

Cxplosivity
L£L
UEL

OH/MPPHAZO/5

Yes No

Yes No

OF/OC
-OF/OC
•OF/OQ
•OF/OC
•OF/OC

CONCENTRATION SOURCE

EFFECTS SOURCE

of Stf*.
o

CONCENTRAHONS SOURCE



HAZARDOUS SUBSTANCE I^ORMATION FORM

COMMON NAME:
SYNONYMS

CHEMICAL NAME:

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas Liquid
(at ambient temps of 20°C-23*Cl
Molecular weight
Density3
Specific gravity*
Solubility: water
Solubility":
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point
(open cup ; closed cup

Other:

SOURCE

Solid y

g/g-fl»le
"g/ml
~«F/«C —

*-,*..
°F/°C

e-*^ ^VfT>9 V^^

)

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other)

B. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenic
Tcratogenic
Mutagenic
Aquatic
Other:

C. TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct(s):

FTafnMbility
LFL
UFL

Explosivity
LEL
UEL

OH/WPPHAZO/3

HAZARD?

Yes
Yes"
Y«
Yes

NO

Yes NO
Yes—NO"
Yes NO"
Yes NO"

HAZARD?

Yes
Yes"

Yes

NO
No"

No

Yes No

CONCENTRATION SOURCE

^v:£̂. * A • J * ̂ ^ ̂ ^̂ fcf&

A
EFFECTS £US/IQ ^/r^/*Stf. SOURCE

//Tcc^&wiw^fl;

tuf^mfrf*

CONCENTRATIONS SOURCE

A/I



HAZARDOUS SUBSTANCE I>FORMATION FORM

CCMMON NAME:
SYNONYMS

06MICAL NAME:
tu-
J

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas Liquid X Solid_
(at ambient temps of 20°C-25*Cl

SOURCE

Molecular weight
Density3
Specific gravity8

Solubility: water
Solubility1': _
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point
(open cup X ; closed cup

Other:

// 6- / g/g-mole //o".
o.

0.% 75"
Qf 3W
9 7 ^* *

'c a/ml

nwHg
7(3*^

OF/OC
r«F/«c
~<>F/°C

/O

II. HAZPRDOUS CHARACTERISTICS

A. Exposure limits (TLVf PEL, other) CONCENTRATION

B. TOXICOLOGICAL HAZARD HAZARD? EFFECTS

o *\

SOURCE

SOURCE

c.

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic

Aquatic
Other: ^.0,^>

TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct s) :

Fiaflimblilty
LFL
UFL

Explosivity
LEL
UEL

OH/WPPHAZO/3

Yes \/ No rftodAcA* + di*zt/te.?S AJ/oS^L
Yes<j/'No &&UKC ]/b"**-4*>4i G/tf/ P&*4*'f''**/
Yt» J/NO £>tvi/uo *
Yes .̂ xNo ^i.oht $&**** r\g ocevcs
Yes NO ' o
Y « S " ' N O
YtJt No
Y*f™^ No VV^rt/r/i/V^/V^ /d6£hMi<Rsy/ /yi*">i ^^/-^O
Y»S > No d/5" ri l-S'o'' 9. 5 rJA»S /^Jtia.\ S&% $ J^i-jS.

* J w

HAZARD? CONCENTRATIONS SOURCE

Va« MM
TV* î O

Yes No

/•
Yes ̂  No

/. 7 Vtf
-7, £ »/4

Yes w/ No ><y/dLS>/
/•7*/a
7. / «/&



Hazardous Substanca Information Form

COWWH Trr«- «<--"-8S£ff i~gi>CHMiCAL NAMB: r.
l9

1i n ^,"^1^*"**.*

I. mSlCAWCIimCAL WOFSITIBS ^̂

Natural physical atate: Gas Liquid x_ Solid
—. A. A A « A • • A k

(at aabient teaps of 2Q*C-25*C)
Molecular weight 390.5 g/g-eole at Mgng
Density* Q/"A m

specific gravity* °-98 t 25 *F/'C GJL
solubility: water nearly i"oiabie_ a »Ff̂ > GE

1.3 anaBq • 200 "*F/£c?

ioIubUltyb: . • 'F/'c

Boiling point
Melting point
Vapor preasure
Vapor density
Flash point

(open CUD x ; closed cup.
Other:

IX. SAIARDOOS CUOUCTIIIISTICJ 5m5^ /8hr

A. TOXICOLOGICAL HAXAW) BAIAIU)? EFFECTS 300KB NIO S H

v-m Sub Only if heated or misted causes nausea, reap, t rac-Inhalation Yes CJI0 _i ir i i tan:
Ingest Ion ^y No ahHrtmi^.i .,,—.-t_nailaci
Skin/eyex absorption (£jp> No low levels through aicim
Skin/eye contact ^^ NO irratation to eves andcarcinogenic Yes No _______________

Teratogenic Yes No _
Mutagenic Yes No ______________Aquatic Yes No _____________
Other: Yes No ____________

B. TOXXCOLOOXCAL BA1WD BA1AM1 COHClintATXOM M0™**
cc-bustlblllty <3? 2L nfifln HniB TTT B NI05B

Toxic byproduct(s) i Tes Cfio? GB MSDS
~ GB MSDS

^Ysr) No
0.28 r.B MSPS

LFL G^ MSDS

BXplOSiVity *•• <S> GB MSDS

LIL ——oil. ' 01 I10Da

,̂y,T»u SS2'. «-~T - "»l- -"'ul»•ol""lt •It"ctl8B"'
require solubility data.



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME:
SYNONYMS

C*C CHEMICAL NAME:

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas
(at ambient temps of 20°C-25*CT
Molecular weight
Density*
Specific gravity*
Solubility: water
Solubilitŷ :
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point
(open cup ; closed cup

Other:

SCiJRCE

Liquid Solid

)

II. HAZPROOUS CHARACTERISTICS

A. Exposure limits (TLY, PEL, other)

Cot it

8. TOXICOLOGICAL HAZARD

Inhalation
Ingestlon
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogsnic
Mutagsnic
Aquatic
Other: .

C. TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct(s):

HAZARD?

Yes ./No
Yeŝ N̂o
YSS NO
YSS NO
YSS NO
YSS NO
YSS No
YSS NO
YSS NO

HAZARD?

Yes
Yes"

No
No"

FlanwsbiUty
LFL
UFL

Explosivity
LEL
UEL

OH/VTPPHAZO/3

Yes No_

Yes No

d - 9. 1
a

g/ml
"°F/°C

s

"°F/°C

°F/«C

CONCENTRATION SOURCE

• n.Q
o.

EFFECTS SOURCE

CONCENTRATICfC SOURCE

0

J-"^J



Hazardous Substance Information Form

COMMOM NAME: C4d*ium

I. PHYSICAL/CUIIICAL PK

Natural physical stat
(at ambient temps of
Molecular weight
Density*
Specific gravity*
solubility: water
Solubility6:
Boiling point
Melting point
Vapor pressure
Vapor density
Plaah point
(open cup ; cle

Other:

CHEMICAL NAME: Cadmium cd

>»ittxis
SOOKCS

,a: Gas Liauid Solid _ĵ  (dust) rlF MSns
20»C-25»C)

112.41 q/q-«ola GE MSDS
g/ml

3.6 ff »p/«C

insoluble! *P/-C
t «P/«C

767 'P/'CS
52fi.4 "P/*?)
T auaaa • 394 »P/̂ C> >/

t »P/-C
•p/*c

>sed cup )

IX. BAIAUOOS ClAftACTlftXSTXCS • fume THA - 0.1 mg/m^/Shr
dust TWA - 0.2 mg/m /8hr

A. TOXXCOLOGXCAL BASAJtD BAIAJU)? EFFECTS SOOftCS
NIOSH

inhalation /Yel> So p»l«°n«Y Edema,. cough, tight chest,

Ingest ion
Skin/eye absorption
Skin/eye contact
Carcinogenic
Teratogenic
Mutagenic
Aquatic
Other:

B. TOXICOLOOICAL BASABD
Coabustibility
Toxic byproduct (s)s

lYesV MO substernal oain. Headache, chin «. mne^io *^'-^<?
<Yea? MO nausea, diarrhea* ano«m^at gmnhy*amji pxaxji' "" i =i i
Cfflf NO anemia, wash area imm*d̂ a,];fiy
Ĉ falJ) NO potential human, CJfcinj-Mjgn

Yes NO
Yes NO
*•• NO _„.,
Yes No

1A1ABJ)? COMdMTtATIOmt SOOXC1
t.%.* r̂ lifi) G& MSDS

Yes No

Plaaatbility
LPL
on.

Eipiosivity
LEL

Yes <£»>
*

Yes (No>

•
*Only one is necessary.
*>Poc orgsnic coapouads, recovery of spilled •aterial by solvent ait cacti on say
require solubility data.



HAZARDOUS SUBSTANCE INFORMATION FOR*

COMMON NAME:
SYNONYMS

C,hlQ*£>bemene, CHEMICAL NAME:
l&e*$L

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas
(at ambient temps of 20°C-25*
Molecular weight
Density*
Specific gravity*
Solubility: water
Solubility°:
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point
(open cup >( ; closed cup

Other:

SOURCE

Liquid

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other)

B. TOXICOLOGICAL HAZARD

Inhalation
Ingestlon
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenlc
Mutagenic
Aquatic
Other:

C. TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct(s):

FlaflMbility
LFL
UFL

Explosivity
LEL
UEL

OH/WFHAZO/5

HAZARD?

Yes V/ No
Yes NO
Yes~7No
Yes No
Yes No
Yes No
Yes No

Yes No_

HAZARD?

Yes
Yes"

No
No"

res v/No

Yes No

Solid

-70
g/ml
-«F/fJ

-OF/OC
•OF/OC

. 003 f A
70
70* °F/°C

CONCENTRATION SOURCE

EFFECTS SOURCE

se/e

CONCENTRATIONS SOURCE

/. j
7. J

7. /



HAZARDOUS SUBSTANCE I^QR>WTION FOR*

;C* ON NAME: Qflfasm, ^^rr^ CHEMICAL NAME:

I PHYSICAL/CHEMICAL ffiOPERTIES

Natural physical state: Gas Liquid Solid
(at ambient temps or zu*c-z5BCT
Molecular weight /9£&*", (tSe &s*~ ^S&.Q
Density* -*
Specific gravity* •
Solubility: water •
Solubility^: •
Boiling point
Melting point
vapor pressure rcnHg •

Ch*a,rr

g/g-mole
g/ml
°F/«C
°F/0C
°F/°C
°F/°C
°F/°C
°F/°C

SOURCE

~#4

vapor density • <¥y°c
Flash point °F/«C

(open cup ; closed cup )
Other:

1 . HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other) CONCENTRATION

* TQXICOLOGICAL HAZARD HAZARD? EFFECTS

Inhalation Yes No
Incestion Yes No .
Skin/eye absorption Yes NO
Skin/eye contact Yes No
Carinogenic Yes s NO ev/3,£C'/'v>£VTry»<_ c^
Teratoqenic Yes No
Mutaqenic Yes NO
Aquatic Yes No
Other: Yes NO

C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS

Combustibility Yes No
Toxic byproduct (s): Yes NO

\J»n* --

>C//VO€€>^ -

SOURCE
.J ̂ ^7 J(^

^^ ,̂ X ^^

SOURCE

S^x.

SOURCE

Fiammability r«t No
LFL
UFL

Explosivity Yes No
LEL
LB_



HAZARDOUS SUBSTANCE INFORMATION FOR*

COMMON NAME: /^ahrt/h

I. PHYSICAL/CHEMICAL PROPOERTIES

Natural physical state: Gas
Ut ambient tenps of 2Q0C-25°C")
Molecular weight
Density*
Specific gravity*
Solubility: water
Solubility0:
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point

(open cup ; closed cup '.
Other:

CHEMICAL NAME: Co£rf/£ C 3

SOURCE

Liquid Solid X

S£ 92 g/gHi>ole o^
-L '- Z. ? q/ml

• °F/8C
• °F/°C
• °F/°C

<Ayj » aUZprt* "F/°C ^5/»X.
/rTVJs /V^&*tf °F/°C ^>?V
' flOTHg • °F/°C

• °F/°C
°F/°C

)

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other)

B. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other: .

C. TCXICOLOG1CAL HAZARD

Comocistibillty
Toxic byproduct(s):

FI amiabily
LFL
UFL

Exploslvity
LEL
UEL

HAZARD?

Yes NO
Yes No
Yes No
Yes No
Yes"Tx̂ No
Yes No
Yes No
Yes No
Yes No

HAZARD?

Yes
Yes

Yes

Yes

No
No

No

No

CONCENTRATION

EFF1

SOURCE

SOURCE

L

CONCENTRATIONS SOURCE

OH/y(PPHAZO/3



HAZARDOUS SUBSTANCE IMPORTATION FORM

COMMON NAME: (LO£>S**^ CHEMICAL NAME:

I.
f r

PHYSICAL/CHEMICAL PROPOERTIES

Natural physical state: Gas Liquid Solid
(at ambient temps of 20°C-25°C)
Molecular weight Arv* c * ,'<- -*: 1 3> S"^'
Density*
Specific gravity* £* ,̂ $> •'
Solubility: water fc
Solubilityb: 9
Boiling point ^>-*iJK*y*
welting point +£— /°?3*
Vapor pressure "/^M^L™1*^ * ^^
Vapor density •
Flash point

(open cup ; closed cup )
Other:

J^^^ c f

SOURCE

X
g/g-fliole J/^ <
g/ml
°F/°C v>»^
°F/°C
°F/°C
°F/°C ^>*x
°F/°C c,^v

î *°F/°C 5»rf
°F/°C
°F/°C

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other)

B. TOXICOLOGICAL HAZARD HAZARD?»

Inhalation Yes No__
Inaestion Yes ̂ /^o
Skin/eye absorption Yes No__
Skin/eye contact Yes No__
Carinogenic Yes No_
Teratogenlc Yes Nq__
Mutagenic Yes Nq_
Aquatic Yes No
Other: Yes NcT

C. TOXICOLOGICAL HAZARD HAZARD?

Combustibility Yes No__
Toxic byproduct(s): Yes No

h i a m m a o i l i t y Y e s N o
LFL
UFL

Explosivity Yes No
LEL "
UEL

CONCENTRATION
TLV I

EFFECTS

SOURCE

SOURCE

CONCENTRATIONS SOURCE

OH/KPPHAZO/5



HAZARDOUS SUBSTANCE IIFORMATION FORM

COMMON NAME:
SYNONYMS

. D'C/iJoggg CHEMICAL NAME: Ij

PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas
(at ambient temps of 20°C-25*CT
Molecular weight
Density3
Specific gravity*
Solubility: water
Solubility**:
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point
(open cup X ; closed cup.

Other: __^!

SOURCE

Liquid X Solid

X )

U. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other)

9. TOXICOLOGICAL HAZARD

Inhalation
Ingestlon
Skin/aye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other:

C. TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct s):

HAZARD?

Yes •f No
Yes - —

Yes No
Y t * N o "
Yf» No"
YesT"" No"
YtS No"

HAZARD?

Yes
Yes

No

"g/ml
"

SOO •

LFL

Explosivity
LEL
UEL

OH/WPPHAZO/3

No

CONCENTRATION SOURCE

EFFECTS SOURCE

CONCENTRATIONS SOURCE

X/.V



Hazardous Substanca Information Form

COMMON MAHI; 1. \- ftiyft] nrn>»h^»imCAL RAME:.

Z. PHYSZCAL/CIIMXCAL

1>1 - dichloroethane

Natural physical state: Gas Liquid x Solid,
(at ambient temps of 20*C-2S*C)

SOORC!

Molecular weight
Density*
Specific gravity*
Solubility: water
Solubilityb:
Boiling point
Melting point
Vapor pressure
vapor density
Plash point

(open cup_
Other:

99
1.174

insoluble*
/P/'C

"•P/«C
135
-142°

; closed cup

XX. lAlAftDOOS CHAXACtlXXSTXCS

A. TOXXCOLOGICAL HA1AXD BAZAXD?

Inhalation
Ingest ion
Skin/eye absorption
Skin/eye contact
Carcinogenic
Teratogenic
Nutagenic
Aquatic
Other:

B. TOXICOLOGICAL HA1AIO UUA*$?
Cosibustibility Tea
Toxic byproduct(a)t Yea

TLV.PfL... 100 8 hr TWa

EFFECTS SOQXCB

CMS depression, unconciouanaaa
liver t kidney damage
systemic effects
skin irritation

JilOSH

IA*xX1 XL• s>
COHCMRBATXOM SOOXCt

NIOSH

PlasuMbility Yea
LPL
UPt ^^^

Exploaivitv (YeJ> No
LIL
USL

*0nly one is necessary.
bfor organic compounds, recovery of spilled material by solvent extraction may
require solubility data.

60%

L6.0% NIOSH



HAZARDOUS SUBSTANCE I>FORMATION FORM

CCMMON NAME:
SYNONYMS

1.3.7 m

PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas Liquid X. Solid
(at ambient temps of 20°C-25*Cl
Molecular weight
Density3
Specific gravity*
Solubility: water
SolubilityB:
Boiling point - d/s: -,o'F-^^c.
Melting point
Vapor pressure
Vapor density
Flash point v
(open cup ; closed cup A

Other: ,

SOURCE

g/g-mole
g/ml

°F/°C

mnrtg
t

°F/°C

U. HAZflRiXXJS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE

B. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenic
Terttogenic
Mutagenic
Aquatic
Other: .

C. TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct(s):

Flanwbility
LFL
UFL

Explosivity
L£L
UEL

OH/WPHAZO/3

HAZARD?

Ye«j/No
VM ",> No"""™"
Y«« No

EFFECTS SOURCE

Yt« NO
Y«~NO:
Y « « N o "

HAZARD? CONCENTRATIONS SOURCE

NO
NO*

Yts
Yt«"

Ye«

Yes . No
'*•**



HAZARDOUS SUBSTXCE. UFCRMATICN FORM

'GMMON NAME: ^T/2^?// CHEMICAL NAME: ^~&.O^/

I. PHYSICAL/CHEMICAL PROPQERTIES

Natural physical state: Gas Liquid Solid
I at ambient temps of 20°C-25dC"J
Molecular weight /7fo/w i 6Je £/*)£* ^S". ?
Density4 v <i = 7- %*&
bpecinc gravity^ i
solubility: water b
Solubility11: a
Boiling point 60 - 3GW9

weicing pome /rn/9 •» /t*3$'9

Vapor pressure /<2?<at« ™1*̂  • /^??
Vapor density a
Flash point

(.open cup ; closed cup )
Other:

g/g-mole
g/ml
°F/0C
0F/oC
°F/°C
°F/°C
°F/°C

7* op/ oc

°F/°C
°F/°C

* ~ "̂

SOURCE

S/9X
T/*^

o/*X.
sS/^V

JSV9*

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other) CONCEhfTRATION SOURCE

8. TOXICOLXICAL HAZARD HAZARD?

Inhalation Yes * No
Ingestion Yes No
Skin/eye absorption Y
Skin/eye contact Yes
Carinogenic Yes No
Teratogenic Yes No_
Mutagenic Yes No^
Aquatic Yes No
Other: Yas NcT

C. TOXICOLOGICAL HAZARD HAZARD?

Combustibility Yes Nq_
Toxic byproduct(s): Yes No

FiamnaoiiIEy Yes No
LFL
UFL

Explosivity Yes No
LEL
UEL

, f _j i

SOURCE

CONCENTRATIONS SOURCE

GH/XPPHAZO/5



HAZARDOUS SUBSTAM^ INFORMATION FORM

COMMON NAME: CHEMICAL NAME;

I. PHYSICAL/CHEMICAL PRCFOERTIES

Natural physical state: Gas
(at ambient temps of 20pC-25°cT
Molecular weight
Density3

Specific gravity3

Solubility: water
Solubility*3:
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point

SOURCE

Liquid Solid

3.O7./9 g/g-fflole
s£ * /,'. 3*if o/ml

a
•

°F/°C
°F/0C

• °F/°C
AJO* /7<SO* °F/°C Jv5*

>/•

(open cup
Other:

°F/°C
-°F/«C

closed cup

II. HAZARDOUS CHARACTEBISTICS

A. Exposure limits (TLV, PEL, other) CONCEffnRATION

B. TOXICOLOGICAL HAZARD

Inhalation
Ingest! on
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other:

C. TOXICOLXICAL HAZARD

Combustibility
Toxic byproduct (s):

Fiamnaoiilty
LFL
UFL

Explosivity
LEL
UEL

HAZA
9

Yes

Yes
Yes

Yes
Yes
Yes

«D? EFFECTS &' C $£*£*& SOURCE

No
**** ff /}Oi^&r\ ^^TX.

No
NO
No Lu (19 + K,d/\C^t Ctmc.ir\*w\ 5 A )L
No £* &*t smtvtlL r€ltA£aa±s~i ^A^t
No f m" »"'"'• ™ J
NO
NO

HAZARD? CONCENTRATIONS SOURCE

Yes No
Yes

Yes

Yes

NO

pl̂ vTvmaA/̂  tfi
NO M» A^/MO A^

J\£ £ i±j)\*r\
gX^3O *?0d. 7*Q

NO Ar^/o^ crG- rfarrA -

OH/VFPHAZO/3



Hazardous Subttanca Information Form

COMMON NAMI: Lead CHEMICAL NAME: Lead ?h

Z. PBY3ZCAVCHMZCA1. PftOMBTXU

Natural physical state: Gas Liquid
(at ambient ttmps of 20*C-25*C)
Molecular weight 207.2
Density*
Specific gravity*
Solubility: water
solubility6:
Boiling point
Melting point
Vapor pressure
vapor density
Flash point
(open cup—

Other:

SOORCB
SolidX Sfumes

<J/<3-«Ole Merck

i closed cup

g/ml
1
t
1

•F/»C
•F/«C
•F/«C

L740 **/!f$5 M—~V
127.4 »F/S>

J_J2— ••iflg • ja
•

n0 •FA?O M-.^>
•F/-C
•F/«C

ZZ. lAlAJIDOCS C1AHACTB1ZSTZCS

A. TOXZCOLOQZCAL BASARO BASAM?

Inhalation
Xngeetion
Skin/eye absorption
Skin/eye contact
Carcinogenic
Teratogenic
Mutagenic
Aquatic
Other:

B. TOXICOLOGICAL HA1AXO BAIAU
Combustibility Yea
Toxic byproduct(s)i Yes

EFFECTS 900XCI
NlOSH

Lassitude, insomnia, pallor, anorexia. low weigh-.
Malnutrition, constripation, abdomen pain, colie
Gin̂ 'vial lead li/̂ e, tremors. paralvsY'a""of1 wrist

COICmiATZOM SOOK1
Merck

Merck

riausbillty
LPL
UfL

Bxploslvity
LBL
UBL

Yes
Merck

Merck

*Only one is necessary.
bFor organic compounds, recovery of spilled material by solvent extraction may
require solubility data.



HAZARDOUS SUBSTANCE L^OPWATICN FORM

COMMON NAME:
SYNONYMS

CHEMICAL NAME: /7}o S MlJ

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas
(at ambient temps of 20°C-23*CT
Molecular weight
Density3

Specific gravity*
Solubility: water
Solubility^:
Boiling point
Melting point

SOURCE

Liquid Solid

g/g-mole_
"g/ml

/9OO °F/«C

Vapor pressure
Vapor density
Flash point

(open cup
Other:

'.-£*. 0 * 0F/«C

; closed cup )

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLY, PEL, other) CONCENTRATION
•n>JrtCLS rma]trr\3

SOURCE

8. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other:

C. TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct(s):

Flammbility
LFL
UFL

Explosivity
LEL
UEL

OH/t<PPHAZO/3

HAZARD? CCNCENTRAnONS SOURCE

Yes
Yes

Yes

Yes

No
No

No

NO



HAZARDOUS SUBSTANCE I^CPMATION FORM

COMMON
SYNONYMS

CHEMICAL NAME:

-* o
I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas
(at ambient temps of ̂ C-ZŜ CT
Molecular weight
Density3
Specific gravity3
Solubility: water
Solubility^:
Boiling point
Melting point

SOURCE

Liquid X Solid

3.00. S9
~g/ml-OF/OC
•°F/°C

Vapor pressure
Vapor density
Flash point
(open cup

Other:

°F/°C

; closed cup
HOT

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other)

OSH0 pec*

B. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other:

C. TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct(s):

CONCEhfmATION SOURCE

FlaoiMdillty
LFL
UFL

Explosivity
LEL
UEL

OH/WPHAZO/3

Yes

Yes

No

No



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME: /7?etAv It AC.
SYNONYMS j /7TV>

CHEMICAL NAME: /T/e My. g/ig,

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas Liquid X Solid
(at ambient temps of 200C-23*C1
Molecular weight
Density3
Specific gravity3
Solubility: water
Solubilitŷ :
Boiling point
Melting point

SOURCE

g/g-fflole
"g/ml

/•

- .39.
- - 9<i.

Vapor pressure ^25
Vapor density ^
Flash point . Q.C.=3QCfF iC.C
(open cup X ; closed cup X )

Other:

ĉ

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE

SOQ
1000 •=- C£JL.

3. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
tij* t^^nm^uLf-
I'UJLuljm LLU

Aquatic
Other:

HAZARD?

Ye»
Ye*"̂ * No
Y«t No

EFFECTS

S^ Oil

SOURCE

On

No
e///j

C. TOXICOLOGICAL HAZAK)

Combustibility

HAZARD? CONCENTRAnONS SOURCE

Yta i
Toxic byproduct(s): Yes No

No
LFL
UR.

Explosivity
LEL
UEL

OH/WPPHAZO/5



Hazardous Substance Information Form

COMMON HAMI; Methvlen CHEMICAL KAMI!

X. PIYSXCAL/CHMICJU,

Natural physical state: Gas
(4t ambient temps of 20*C-25*C)
Molecular weight
Density*
Specific gravity*
Solubility: water
Solubility6: _
Boiling point
Melting point
Vapor pressure
Vapor density
Plash point
(open CUP

Other:
; closed cup

Liouid x solid

34

900KCI
GE MSDS

«/<j-mole GE MSDS
1.336 9/ml r.B uc^e
1.32 I 25
1.6% « 20

*PX*C!) r.f ucne

*P/*̂ ) (̂ w ucne

1 *?/'£ r.V wone

40 *F/I*C5 f-y

•P/»C
340 amflq t ->n
2.9 t

•F/«C

XX. USAKDOOS ClAftACrnXSTXCS

A. TOXXCOLOGXCAL HASAM) BAXARD?

Inhalation (̂!fi No
Ingest ion f̂ey No
Skin/eye absorption f̂es.2 No
Skin/eye contact T̂HD No

EFFECTS

TLV.^f L... IQQ ppm/a hr_ TW&

SOOKCI

Unconsciousness and d«ath of prolonged at high cc

dO not VQmite - tjiv* m4 1 V N I O S H

causa*

Carcinogenic
Teratogenic
Mutagenic
Aquatic
Other:

res NO
Yes No
Yes No
Yes NO
Yes No

B. TOXXCOLOGXCAL HASAIO BA1AKO?
Coabustibility ĵ̂  Ho
Toxic byproduct(s): ̂ ^ No
at high temperatures

COHCIIRtATXOM
9 high tftaoeratiLra
weak combustibles

SdOKCt

NO
Auto ignition 1033 °P GE MSDS

(V«s) NO
In 0? enriched air GE MSDS

PlajusJbility
LPL
(JPL

Brplositity
LIL __UU. _ ___ _^ -

•Only one is necessary.
bPot organic compounds, recovery of spilled material by solvent extraction My
require solubility data.



HAZARDOUS SUBSTANCE INFORMATION FORM

SYNONYMS
CHEMICAL NAME:

; 3.'ft-j-»nar,<S. I

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas Liquid X Solid
(at ambient temps of 20°C-23*Cl

*T
SOURCE

Molecular weight
Density*
Specific gravity3
Solubility: water
Solubility&:
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point ,
(open cup X ; closed cup A

Other: — .•.* "

U. HAZARDOUS CHARACTERISTICS fut' ar

A. Exposure limits (TLV, PEL, other) n
3t

8. TOXICXOGICAL HAZARD HAZARD?

imalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carlnogenic
Teratogenic
Mutagenic
Aquatic
Other: #.0. £.

C. TOXICOLOGICAL HAZARD HAZARD?

No

NO
Yt« NO
Yf» NO
YM - NO
Yt«~No

No
•NO'

Combustibility Yes,
Toxic byproduct(s): Yet,

Fiawwbility Yes
LFL
UFL

Explosivity Yes S No
LEL
UEL

OH/WPPHAZO/3

^ , // g/g-mole
"g/ml

•°F/°C

' r-t

°F/°C

CONCENTRATION SOURCE

EFFECTS SOURCE

CONCENTRAnONS

73

SOURCE



HAZARDOUS SUBSTANCE I>FORMATION FORM

COMMON NAME:
SYNONYMS H-

CHEMICAL NAME: /;fr/fVfr
we t J:

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas Liquid
(at ambient temps of 20°C-25*T5
Molecular weight
Density*
Specific gravity*
Solubility: water
Solubility :̂
Boiling point
Melting point

'r*< ry™—

SOURCE

Solid

g/ml
0.

afXjjt frf. "°F/«C
~oF/«C

Vapor pressure
Vapor density .c
Flash point
(open cup X I closed cup X )

Other:

"°F/«C

"«F/OC
• ; C. C. . -

.,1000
II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE

8. TOXICXOGICAL HAZARD

Inhalation
IngeiUian 2r> **/*>
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other: A.a .A

C. TOXICOLOGICAL HAZARD

HAZARD? EFFECTS SOURCE

Yes

Yes
Yi
Yi
Yi

No
Nb"
No"
No"
No"

HAZARD? CONCENTRAHONS
»**•

SOURCE

Combustibility Yes No
Toxic byproduct s): Yes No

Flanwbility
LFL
UFL

Cxplosivity
L£L
UEL

OH/l«PPHAZO/3

YesiX No



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME:
SYNONYMS A/, fffL g/*BAj rg j nf[f*t»i

CHEMICAL NAME: A// C
. fly* JAP

A//*
\!.r.

PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas
(at ambient temps of 20qC-25
Molecular weight
Density*
Specific gravity*
Solubility: water
Solubility0:
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point
(open cup ; closed cup

Other:

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other)
QSHA

9. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other:

C. TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct(s):

SOURCE

Liquid Solid

g/g-fliole
"g/ml

2730

CONCENTRATION SOURCE

* / Soktb* GttnfdS O A O .
' '

HAZARD?

Yes No
Yes LXNo
Yes .No
Y«

EFFECTS SOURCE

rhe*.

YSS
Yf
Yi
YSS

NO
No'
Nb"
No"

\&yn

HAZARD? CONCENTRAnONS SOURCE

No
NO-

Fiannabilly
LFL
UFL

Explosivity
LEL
UEL

Ye*.
YetT

Yes

Yes No



Hazardous Substance Information Form

COMMON MAKE: Quicksilver CHEMICAL NAME: „„_•,}•• Clir/ - "1

I. PKSICAL/C11HXCJU. PBOrBXTXIS
90Q*Ci

xi-fci j ral physical state: Gaa Liauid ft Solid GE MSDS
(at ambient ttmps of 20*C-23*C)
Molecular weight 200.61 <3/q-moler,p Msn<?
n.naitv* "3/Hl
QB_u>lfie aravltv* 13. 5 1 *P/*C
«rtiut»tlltv watar Ni l I *P/*C
solubility0: t *P/*C
AAiiina Mint 674 <*•?}•€
M-.lt.4na oalnfc -38.9 •p£«_CO _

•1_>H nrtlnt *F/*C

(open CUP ; cloaed cup )
Ofeh-.r.

ix. auuucrnisTZCs

A. TOXICOLOGICAL EA1AJU) HAIARD?

Inhalation
Inq««tion
Skin/«y« abaorption
Skin/«y« contact
Carcinogenic
Ttcatoganic
Huta<g«nic
AquaticOther: ________

8. TOXICOLOGICAL BA1AJO HA1AJU5?
Coabuitibility Jw (_J5
Toxic by product (•) i M No
with heat forn

3 TLV,
TLV » 0.05 mg/M /8h TWA

EFFECTS SOOXCB

Cough, bronchitii
NIOSH

Get medical attention immediately fni-
pneumonia, tremor, i naomnia
irritability, indecision

COKIMTRATZOM SOOKC1
GE MSDS

GE MSDS

fum«a. heatgfJjr̂ —

Flammability in air Yes

LFL
UFL

Bxploailvity in air

LIL
UK.

GE MSDS

GE MSDS

GE MSDS

•itt>etloB
require solubility data.



HAZARDOUS SUBSTANCE I^ORMATICN FORM

CCMMON NAME:
SYNONYMS

OCMICAL NAME:
u.
V

SSL
FWYSICAL/CHEMICAL F=ROP€RTIES

Natural physical state: Gas
(at ambient teinps of 20°C-25
Molecular weight A^itC !jg
Density*
Specific gravity3

Solubility: water
Solubility^: _
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point

(open cup _ ; clos«d cup
Other: "

SOURCE

Liquid Solid

)

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other)

3. TOXICOLOGICAL HAZARD

Inhalation
Ingestlon
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other:

C. TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct(s):

Flammulity
LFL
UfL

Explosivity
LEL
UEL

OH/WPHAZO/3

HAZARD?

Yes
Yer
Yes
Yes

No
No
No
No

Yes
Yet
Yes
Yes

NO
NO~"
No""
NcT

v^^p

HAZARD?

Yes No
Y e s N o "

Yes No

Yes No

g/g-mole_
"g/1"!

°F/«C

o
"°F/°C

rrr?

CONCENTRATION SOURCE
sax

EFFECTS SOURCE

CONCENTRATIONS

,yn

SOURCE

Si ̂  °*^ '
Ttexid nf/



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME:
SYNONYMS

CHEMICAL NAME:
S>IJ&1

I. PHYSICAL/OEMICAL PROPERTIES

Natural physical state: Gas Liquid
(at ambient temps of 20°C-2S*C1
Molecular weight fltonvc oJfc.qht <o7-?7
Density*
Specific gravity*
Solubility: water
Solubility&:
Soiling point

SOURCE

Solid

J g/g-mole
"g/ml

bp •
Melting point
Vapor pressure
Vapor density
Flash point
(open cup

Other:

nthg
<+ 10.0 •

closed cup_

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLY, PEL, other)
OSHA fAcsrn TL
DPS

B. TOXICOLOGICAL HAZARD HAZARD?

CONCENTRATION SOURCE

AS

EFFECTS SOURCE

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carincgenic
Teratogenic
Mutagenic
Aquatic
Other:

Yes No
Y e s N o
Yes i/No t4*HMu
Yes No
Yes No
Yss No
Yes—NO
Yes NO
Yes"/ No

e(Re «

ftn

C. TQXICOLOGICAL HAZARD

Combustibility
Toxic byproduct s):

Flanmability
LFL
UFL

Explosivlty

HAZARD? CONCENTRATIONS SOURCE

Yes
Yes"

No
No"

Yes No_

Yes No

OH/WPHAZO/3



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME:
SYNONYMS T

5_7"V£ CHEMICAL NAME:

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas
(at ambient temps of 20°C-25
Molecular weight
Densitya
Specific gravity*
Solubility: water
Solubilitŷ :
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point
(open cup X ; closed cup

Other:

SOURCE

Liquid X Solid_

. /s g/g-flwle
"g/ml
"

O.77/A.,A/'
.00'&l/*,>f?3*

°F/°C
70 '

)

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other) CONCENTRATION SOURCE

8. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenlc
Teratogenic
Mutagenic
Aquatic
Other: ft, 06

C. TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct(s):

FTamnaDility
LFL
UFL

Explosivity
L£L
UEL

OH/WPPHAZO/5

HAZARD? EFFECTS SOURCE

Yet
Ye*""!?'No
Yet""">te~
Yet s No
YeCZ'N0

Yet NO
Yet—No
YesHT'No
YtC2 °̂ZI

£}> itt.'

HAZARD? CONCENTRAnONS
V*

SOURCE

Yet
Yea

No
No

Yet

Yes

^NO_



HAZARDOUS SUBSTANCE INFORMATION FORM

CCMMON NAME:
SYNONYMS

/ / 3> 3, j£Qgy6j<vO€MICAL NAME: / / «? 3,

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas Liquid
(at ambient temps of 20°C-25*n
Molecular weight
Density*
Specific gravity3
Solubility: water
Solubility":
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point
(open cup^ ; closed cup

Other:

SOURCE

X Solid

g/g-mole
"g/ml

nwrlg

)
Ajar

U. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other) CONCENTRATION

LC,,.* SST

SOURCE

A L A.

B. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carincgenic
Teratogenic
Mutagenic
Aquatic
Other:

C. TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct(s):

FlanMbility
LFL
UFL

Cxplosivity
LEL
UEL

OH/WPPHAZO/5

HAZARD?

Yes /̂ <o
Y
Y

EFFECTS SOURCE

Y
Y
Y

-No
-No
~NO
-NQ~

HAZARD?

Ye« Noj/
Ye«~No

Yes No i/*

Yes No

CONCENTRAnONS SOURCE



HAZARDOUS SUBSTANCE INFORMATION FOR*

COMMON NAME:
SYNONYMS

tene. CHEMICAL NAME:

P2̂ cs->

I, PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas
(at ambient temps of 20°C-25"
Molecular weight
Density*
Specific gravity3
Solubility: water
Solubilityb:
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point
(open cup ; closed cup

Other: •'_ '

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other)
QSHA

B. TOXICOLOGICAL HAZARD

Inhalation
Ingestlon
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other:

C. TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct(s):

SOURCE

Liquid X Solid

HAZARD?

Yea
Yea ̂ NO
Ye»j£_No

Yaa~̂ *o ,
Ya» No
Yea—No
Y e * N o
Yaa NO

HAZARD?

Yea
Yea"

No
No"

FlaflMbility
LFL
UFL

Explosivlty
LEL
UEL

OH/WPPHAZO/5

Yea No i/

Yes No

g/ml
-OF/OC
"°F/°C
-OF/OC

3 t 9F/«C

CONCENTRATION SOURCE

oo
EFFECTS SOURCE

CONCENTRATIONS SOURCE

AOT



Hazardous Substance Information Form

COMMON Mjmlitetrachloroethylene CHEMICAL NAME:,

x. pHYsxcAWCHHicAL ntomrxis
perchloroethylena

SOOKCI
Natural physical state: Gas Liquid
(at aabient temps of 20*C-2S*C)

x Solid

Molecular
Density*
Specific gravity*
Solubility: water
Solubility5:
Boiling point
Melting point
Vapor pressure
Vapor density
Plaah point

(open cup
Other:

; closed cup

XX. BASAXDOQS dMACTHtZSTXCS

A. TOXXCOLOQXCAL HA1AKD HAlAftD?

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carcinogenic
Teratogenic
Mutagenic
Aquatic
Other:

B. TOXXCOLOGXCAX. iASABO
Coabustibility las
Toxic byproduct(s)t Yes

Fltaxability
LFL
UFL

Explosivity
LBL
UBX.

Yes

Yes

166 q/a-mole
«/»!

0.015%
t
1
1

•F/«C
•f/«C
•r/«c

121 *''/<^§5
~8 <*ni&

14 mm.Ba • 25

•

*r>L"CJ
•F/«C
•F/»C

TLV.PfL... 50 ppm TWA

EFFECTS SOORCI

l2>
&
Yes

^
Yes
Yes
Yes
Yes

£0 irritation eyes nose, throat
HO naus. ea , flush face t neck, vertiao. c
NO
No irritation
No potential human careinnaan
NO
NO
NO
NO

UZ2V-
, {Jpadar

COHCllltlUTXOM SOOftCt

•Only one is necessary.
bfor organic compounds, recovery of spilled material by solvent attraction aay
require solubility data.



HAZARDOUS SUBSTANCE INF CRMATIQN FORM

CCMMCN NAME:
SYNONYMS

Tta/ii. CHEMICAL NAME: 71r\&

I. PHYSICAL/OEMICAL PROPERTIES

Natural physical state: Gas Liquid
(at ambient temps of 20°C-25*Cl
Molecular weight R-fc^.c <J?
Density*
Specific gravity*
Solubility: water
Solubility^:
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point

(open cup ; closed cup
Other:

SOURCE

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other)

B. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other:

C. TOXIOXOGICAL HAZARD

Combustibility
Toxic byproduct( s):

Flammability
LFL
UFL

Explosivity
LEL
UEL

OH/WPPHAZO/3

HAZARD?

Yes No
Yes L/ No
Yes "

Yes No
Yes Nb~"
Yes—NO~
Yes NO
Yes"~Nb""

HAZARD?

Yes No_
Yes No

Yes _ No

Yes NO

Solid

g/g-fflole
"g/ml

9

rrr

CONCENTRATION
O.

SOURCE

EFFECTS SOURCE

' * i

$

CONCENTRAnONS SOURCE

"tO

***/+*' :
Of TT.



HAZARDOUS SUBSTANCE i>FQRMATION FCRM

COMMON NAME: Tl b/ CHEMICAL NAME:

;_LU2
TVA/-> So

I^L

I. PHYSICAL/ChEMICAL PROPERTIES

Natural physical state: Gas
(at ambient temps of 20°C-2S*Cl
Molecular weight Atomic
Density*
Specific gravity8

Solubility: water
Solubility :̂
Boiling point
Melting point
Vapor pressure
Vapor density

SOURCE

Liquid, Solid

q/o-mole

9
»F/OC

°F/°C

Flash point
(open cup

Other:
closed cup )

A;; o^//
11. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other)
PiCSIH

CONCENTRATION SOURCE

B.

C.

TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carincgenic ;
Teratogenic
Mutagenic
Aquatic /
Other: \S

TOXICOLOGIC*. HAZARD

Combustibility
Toxic byproduct s) :

Flaimaoility
LFL
UFL

Explosivity
LEL
UEL

OH/WPHAZO/3

DPS,

i/iCiCA^o.c 0««ixtSHr*irVrSrt^w) Ql ̂  • w/rna.^
9 v3fiQ*A'^ c**^^ i l' *"*'&/'*" * f$*?>^ • '

Mftlfi Ino«Brt/>'C 3r*k.lfrr\i Ott&rvC^ 0. \ 'wq. J >m 3 .
J U- * • J u •

HAZARD? EFFECTS SOURCE

Yes No £j(*m&\<r*i^ T,iU SAX.
Yes
Yes"
Yes""
Yes""
Yes""
Yes"
Yes"
Yes"

No a <(io£? afn&ii'tj
No rf*\«ifi+*/*f4J •^SK/C,*^^ urTrinirnrH-

•" No ""
' NO

NO
""NO
/ No f?\netj(«er+*L -1uMaeiA+si .SA-X

-*- _-> J
HAZARD? CONCENTRAnCte SOURCE

Yes wXNo
Yes"

Yes

Yes

1 No

NO

No



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME:
SYM3NYMS

CHEMICAL NAME:
I- j

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas Liquid
(at ambient temps of 200C-25*C1
Molecular weight
Density*
Specific gravity*
Solubility: water
Solubilitŷ :
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point
(open cup X ; closed cup X

Other:

SOURCE

X Solid_

_g/g-fl»le_
"g/ml

'°F/°C

P *

. 7
"°F/°C
•OF/OC

•OF/OC

)
a .C = . 0-

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other) CONCENTRATION
TuJG

SOURCE

I QO '
IQO
oa

B. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other:

HAZARD? EFFECTS SOURCE

Yes j/No
Y«S,/NO
Ye« XNo rv^g 5X~

Yet
Y

NO
NO"

C. TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct(s):

Flanwbility
LFL
UFL

Explosivity
L£L
UEL

OH/WPPHAZO/3

HAZARD?
«,S*»ix JC*e~1*
CONCENTRATIONS SOURCE

Ytl
Y

Yes i/N
1 °/9

No
t.l'/t



Hazardous Substance Information Form

COMMOH MAMB: Toluol/Methi

I. PBYSICAL/CUHXCAL VRC

Natural physical stat
(at ambient temps of
Molecular weight
Density*
Specific gravity*
Solubility: water
Solubility*3:

rlbenzeneaBMICAL MAMB: Toluene

IPBKtlU

,e: Gas
lO'C-IŜ C)

Boiling point
Melting point
Vapor pressure
Vapor density
Flash point
(open CUP t closed CUP x

Other:

XX. BASARDOOS ClA*ACTBmiITICS

A. TOXXCOLOGXCAL BASARD BAIARD?

Inhalation &£? ̂
Ingest ion C»? "°
Skin/eye absorption Qd No
Skin/eye contact (T£& No
Carcinogenic Yea No
Teratogenic Yes No
Mutagenic Yea No
Aquatic Yea No
Other : Yes No

B. TOXXCOLOGXCAL BASABD
Combustibility
Toxic byproduct(s)s
Oxidation ijj ^\f tnr
Oxid««

Flaaaability
LFL
UPL

Bxploaivity
LBL
UBL

•A1ARO?

ms

(fe§> No

Yea (S?

300HCB
Liquid ^ Solid GE MSDS

Q-> ie <J/«-BOle GE MSDS
0-366 q/ml GE MSDS

0-37 t »F/"C GE MSDS
1-1 I *F/*CinsslHhle| ,p/.c CIE Al»*

111 *'̂^ Gp- M«n<5
-95 "F/© r,P. wcjnc
3g.7 aaHq 1 JQ 'F̂ O c.-e ucnc
3.14 1 *F/*C r.v vicno

40 *̂F>*C r.F Msn«_)

OSHATLV-200 opm
TLV-malm /8hrTLV.FtL...TWX alcin
TUT- 200 ppm (inhil-scns)
EFFECTS 900BCB

NIOSH
vapor 9 lOOppm headache. (jfpwain««i«i. n^use?
irritates digestive tract - ̂ yatemic affect* f-nm

1 nO— 5OOnnm«i ̂rhl Tfl ^

COHCXHTIATXOM SOOICB
fip Msne

GE MSOS

GE MSDS

1.4 GE MSDS

6.7 fiEj Mf"0 -

NA «* Msns
NA «» M<snc

•Only one is necessary.b?or organic compounds, recovery of spilled asterial by solvent extraction may
require solubility data.



HAZARDOUS SUBSTANCE INFORMATION FOR*

COMMON NAJC;inT>/C.A
SYNONYMS -75

CHEMICAL NAME: M ;

k
T̂

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas Liquid X Solid
(at ambient temps of 200C-23*Cl
Molecular weight
Density*
Specific gravity*
Solubility: water .c
Solubility":
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point
(open cup ; closed cup )

Other: ^

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other)

SOURCE

g/g-mole
"g/ml
-

°F/°C
°F/°C

HAZARD?

Yes v/"No

8. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenlc
Teratogenic
Mutagsnic
Aquatic „
Other: Yes No

C. TOXICOLOGICAL HAZARD HAZARD?

Combustibility Yss \Sne>
Toxic byproduct(s): Yes No

Yet No
Yee No
Y«a — No

Flawmability
LFL
UFL

Explosivity
LEL
UEL

OH7WPPHAZO/3

Yes i/No

Yes No

CONCENTRATION SOURCE

y OfrrtQt rrr&J

SOURCE

/ /^y

CONCENTRATIONS SOURCE



Hazardous Subttanca Information Form

COMMON NA*ll

X.

CBIMXCAL NAMI:

noruttxu

Natural physical state: Cas Liquid x Solid.
(at ambient temps of 20*C-23»C)
Molecular weight
Density*
Specific gravity*
solubility: water
Solubility5:
Boiling point
Melting point
vapor pressure
vapor density
Flash point
(open cup_

Other:

SOOXCI
GE MSOS

-mole GE MSDS
GE Mfin<?
GE

G£ MSnŜ
GE MSDS
GE MSDS

fiv wens

; closed cup.

xx. lAiAXMos autxAcnxxsTxca

A. TOX1COLOQXCAL BASAXO

Inhalation <̂ HV No
Ingestion Yes no
Skin/eye absorption YeC Ho
Skin/eye contact
Carcinogenic
Teratogenic Yea Ho
Mutagenic Yea No
xquatie Yea Mo
other: ̂___ Yea No

B. TOXXCOUX2XCAL IAUID 1ASAU?
Coabustibility —
Toxic byproduct(a)i

CPFICT3

TUV.Ff L... 1QQ PPM/ fl h

SOOXCI

Irritation of no*m t fehraafe Ab<av« TT
drow«ine»«. haadache. ""iitff- ""'"""'
irritation, i«gyinL«tian-«ve

îiâ flĵ  a r. d
mavbe dearh.

Potential carcinogen

SOOXCI

NO high tenperatures

r!» ucne
Lfl. 57V100*C
Oft

Yes NO
LIL
UtL

"̂.HLU «UT̂ ; .~.««Y o. «m« M..UI w «i»«t ««.«i»» -»
require solubility data.



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME:
SYNONYMS 7i,

OCMICAL

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas_

~- 7>, cA

SOURCE

(at ambient temps of
Molecular weight
Density«
Specific gravity*
Solubility: water
Solubilitŷ :
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point
(open cup

Other:

Liquid X Solid

/3/.39

£>/=• "79 ."<-'-.-

closed cup
. /
X )

HAZARD?

Yes u/No_
YSS

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other)
*€C'*
TLV:

8. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagsnic
Aquatic
Other:

C. TOXICOLOGICAL HAZARD

Combustibility
Toxic byproduct(s):

Y s s N o ~

&££=
HAZARD?

YSSĴ NO_
YSS NO

Flanmsbility
LFL
UFL

Explosivity
LEL
UEL

OH/WPHAZO/3

YesvXNo

Yes

g/g-mole
~g/"d

A -/i
"°F/°C
•OF/OQ

°F/0C

c.C. • - r-',

Cote

CONCENTRATION SOURCE

Sin G

EFFECTS SOURCE

CONCENTRATIONS SOURCE



HAZARDOUS SUBSTANCE I>FORMATICN

COMMON NAME:
SYNONYMS

CHEMICAL NAME:

I. PHYSICAL/OCMICAL PROPERTIES

Natural physical state: Gas
(at ambient temps of 20°C-Z5"
Molecular weight
Density*
Specific gravity*
Solubility: water
Solubilitŷ :
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point
(open cup

Other:

SOURCE

Liquid Solid

closed cup

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, otter)

9. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other:

C. TOXICOLOGICAL HAZARD

Y
Y
Y

HAZARD?

NO
No
No

Y«S
Yei

No
No
NO
No

HAZARD?

Combustibility Yes No
Toxic byproduct(s): Ye* No

FlalMbility
LFL
UFL

Explotivity
L£L
UEL

OH/WPPHAZO/3

Yes NO

Yes No

g/g-mole
"g/ml "

S A X

/&. 7°
°F/°C

CONCENTRATION SOURCE

EFFECTS SOURCE

CONCENTRATIONS SOURCE

>f\
h i¥ifcrfrni_Trfcw "~r aft fifths.



HAZARDOUS SUBSTANCE INFORMATION FORM

COMMON NAME:
SYNONYMS

CHEMICAL NAME: Cklo*. d^

4f)C *ncnaC* *»&.

0. 9

PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas X Liquid
(at ambient temps of 20«C-25aC)
Molecular weight
Density*
Specific gravity*
Solubility: water
Solubility**:
Boiling point
Melting point
vapor pressure
Vapor density
Flash point
(open cup X ; closed cup )

Other:

SOURCE

Solid

g/g-mole
"g/ml
~°F/«C —

°F/«C

flF/«C
"°F/»C

°F/°C

II. HAZARDOUS CHARACTERISTICS

A. Exposure limits (TtV( PEL, other) CONCENTRATION
/

SOURCE

B. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other:

C. TOXICOLOGICAL HAZARD HAZARD? CONCENTRATIONS SOURCE

Combustibility Yts No
Toxic ovproduct(s): Ye« No

FianiMblllty
LFL
UFL

Explotivity
LEL
UEL

OH/WPHAZO/3

Yt*



HAZARDOUS SUBSTANCE IhFORMATION FORM

COMMON NAME:
SYNONYMS /

/Q-,

( 0- s NAME:

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas
(at ambient temps of 20PC-
Molecular weight
Density*
Specific gravity*
Solubility: water
Solubility*3:
Boiling point
Melting point
Vapor pressure
Vapor density
Flash point

SOURCE

Liquid X Solid,

g/g-mole
"g/ml

«F/«C

x/

(open cup X
£ Other :

•OF/OC
"«F/«C

closed

HAZARD?

A. Exposure limits (TLV, PEL, other)
OSHA &L *

TLV*

B. TOXICOLOGICAL HAZARD

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carinogenic
Teratogenic
Mutagenic
Aquatic
Other:

CONCENTRATION SOURCE

fan , f f J JOGSSfif

EFFECTS SOLRCE

Yes

C. TOXICOLOGICAL

Combustibility
Toxic byproduct( s) :

FUMSbllity
LFL
UFL

Explosivity
LEL
UEL

OH/WPPHA20/3

I \StiQ +• ~*u/+/**/4-*u*»*
/./•?• //./•* /

/ £.*•* / *o •* /
/ NiY e s N o



Hazardous Subatanca Information Form

COMMON MAJU: Xylan.. CH1MXCAL KAMI: Mix.d T.« ~* v..i —

x. pKHxau/cnNxau. raotnffXBn

Natural physical atatat Gas
(at aabiant taapa of 2Q*C-2S*C)
Molacular vaight
Danaity*
spacific gravity*
Solubility: watar
Solubilitvb:
Boiling point
Malting point
Vapor praaaura
Vapor danaity
Plash point

(opan cup t closad cup x
Othar:

XX BAlAUOOf CWAACTltXfTXCt

Liouid x Solid

me . ia 4/*-m
4/Bl

.36-. 87 f *P/*C
Negligible *P/*C

• •?/•€
135-145 »P/»£
-48- +13 *'?̂

6 aaHa I ,20 -p^S
3.7 | «p/«c

* 77 fffrc
~}

SOOKCI
GE MSDS

>UGt MSDS
3E MSDS
(XB MSDS
GE MSDS
QE: MSDS
GB MSDS

) GE. MSDS
> GE MSDS

GB MSDS
GB MSDS

OSHA TLV*TLV ML lOOppm/10 hr TWA-

k. TOXICOLOOICAL HAIAKD HAIMD?

Inhalation
Ingaation
Skin/aya absorption
Skin/aya contact
carcinoganic
Taratoganie
Mutaganic
Aquatic
Othar:

TLV s 435 mg/m3/8hr TWA^
EFFfCTJ SOOICB

NIO SB
gTLV"Irritation and dizxinaia >200ppm aneathetic
A«nijt*tiQn^Ji£ja.Jjinfla if smLiliQyaif* effect

I. TOXXCOLOQXCUr
Coaboatibility
Toxic byproduct(•)!

(19 xana

GB MSDS

NOFlaasobility
LPL
OPL

Sxplosivity (Yaa) No
HL in haat or

t n
7 .n

C« MSDfl

•Only ono is naeassary.
bPor orgaale coapouada, racovary of spillad aatarial by aolvant attraction aay
raquira aolubility data.



HAZARDOUS SUBSTANCE IMPORTATION FORM

COMMON NAME:
SYNONYMS

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas Liquid,
(at ambient temps of 20°C-25*Cl
Molecular weight
Density*
Specific gravity3

Solubility: water
Solubility :̂
Boiling point

SOURCE

Solid

g/g-flwle
"g/mi

°F/°C

Melting point
Vapor pressure
Vapor density
Flash point

(open cup
Other:

rrn
1/rnnnn °F/°C

closed cup

II. HA2PROOUS CHARACTERISTICS

A. Exposure limits (TLV, PEL, other) CONCENTRATION 5DLRCE

8. TOXICOLOGICAL HAZARD HAZARD?

Inhalation Yes No
Ingestion yes_ **°^
Skin/eye absorption Yes .yNo
Skin/eye contact Ye* No
Carincgenic YM_ No_
Teratogenic Yes No Zinc is
Mutagenic Yes No ___
Aquatic Yes No
Other: Yes No

C. TOXICOLOGICAL HAZ/WD HAZARD?

Combustibility Yes No,.
Toxic byproduct s): Yes No_

Fiannability Yes No
LFL -
UFL

Explosivlty Yes No
LEL "
UEL

OhVWPPHAZO/3

EFFECTS SOURCE

CONCENTRATIONS SOURCE



3.0 APPENDIX A

Sampling and Analysis/Work Plan Sub task 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 2E
Surface Water and Sediment Sampling

Sampling and Analysis/Work Plan Subtask 2F
Monitoring Well Installation Program

Sampling and Analysis/Work Plan Subtask 2G
Ground-water Sampling

Sampling and Analysis/Work Plan Subtask 2H
Soils and Subsurface Investigation

Sampling and Analysis/Work Plan Subtask 21
Treatability Studies


