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Section 1
Introduction

The Remedial Investigation (RI) for the Fumex Sanitation Site (Fumex) site, located in The Village of New Hyde
Park, Nassau County, New York, was authorized by the New York State Department of Environmental
Conservation INYSDEC), Division of Hazardous Waste Remediation, Bureau of Program Management, under
the State Superfund Standby Contract (SSSC). The Work Assignment (D002925-13) was assigned to Camp
Dresser & McKee (CDM) in a letter received on October 31, 1995.

This site Operations Plan/Quality Assurance Project Plan (SOP/QAPP) has been developed specifically for the
Fumex site, The purpose of this document is to outline specific field investigation tasks, sampling, and quality
assurance/quality control (QA/QC) procedures to ensure that environmental samples are collected, transported,
and analyzed in accordance with applicable, relevant, and appropriate requirements (ARARs). It includes
procedures to ensure precision, accuracy, completeness, comparability, and representativeness of analytical data
generated as a result of the field activities.

The SOP is the instrument of control for all field activities associated with the site Remedial Investigation (RI).
Procedures for the investigation, field sampling, laboratory analysis, quality assurance (QA), quality control
(QC), and health and safety information is provided in an integrated format. This document will accompany field
personnel, and procedures will be followed as outlined herein.

In the event field conditions change once the Rl is underway, this SOP/QAPP will be revised while in the field
when necessary by CDM, and as approved by the NYSDEC Project Manager.

(fumex/secl.sop)
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Section 2
Project Description

2.1 General

The following sections provide a general description of the Fumex site.

2.1.1 Site Location, Ownership, and Use

The Fumex site is located at 131 Herricks Road in the Village of New Hyde Park, Nassau County, New York. It
encompasses approximately 1 acre of land and includes a one story masonry and metal frame building, with no
basement. The site building is bounded to the west by a paved parking lot. Fumex Sanitation has operated a
commercial termite extermination facility at this site since 1952 and land use prior to 1952 is unknown by CDM.

The site is bounded on the north by Bedford Avenue, on the south by a parking lot, on the east by Herricks Road,
and on the west by residential houses, and Armstrong Road (see Figure 1-1). The area surrounding the site
consists of industrialized/commercial properties as well as residential properties south of the site.

In 1992, Fumex Sanitation, Inc. chahged its name to S.S. Sanitation, Inc. The sole officer and shareholder is
Steven Schwimmer, who has filed for bankruptcy pursuant to Chapter 7 of the bankruptcy code. S.S. Sanitation,
Inc. no longer operates at this facility.

2.1.2. Site History

Fumex Sanitation Inc., is a New York Corporation originally formed on December 6, 1948. Fumex has operated
a commercial termite extermination business at this site since 1952, In August 1981, a drum of chlordane rinse
water stored at this site was knocked over, spilling approximately 30 gallons of the rinse water onto the asphalt
parking lot behind Fumex. The material entered two stormwater catch basins on the adjacent road (Bedford Ave.)
and a dry well in Fumex’s parking lot. Fumex also regularly sprayed their then unpaved parking lot with 1-2%
chlordane for insect control from 1952 to 1978.

In 1986, the NYSDECs Region 1 office entered into an order on consent with Fumex to determine the extent of
chlordane in the soil and groundwater at the site and evaluate remedial alternatives.

A hydrogeological investigation was conducted in 1986 by Fumex to satisfy the requirements of the Order on
Consent. Three monitoring wells were installed at the site, in addition to the two wells that were previously
installed. The five wells have been sampled and the results are as follows:

CDM Camp Dresser & McKee 2-1




Chlordane Concentrations in Groundwater
(concentrations in ppb}

Monitorin ell July 1984

39
53
NS
NS
NS

[V W PR S

Note: NS =Not Sampled.

Dec. 4, 1986

96
40
NS
55
56
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Dec. 10, 1986

99.7

20.1

0.89
3.6
16.3

Soil samples were collected during the installation of these monitoring wells. The chlordane concentrations
reported in these samples show that the highest concentrations were found in MW-5 and that the concentrations in
all wells generally decreased with depth. The results are as follows:

Chlordane Concentrations in Soil (ppb)

Monitoring Well July 1984
l 1530 (25 - 27"
105 (35 -37"
14 (40 - 42"
2 9 (30 - 32)

3 NS

4 NS

5 NS

Note : NS = Not Sampled

Nov. 1986

NS

NS

1492 (10 - 12"
96.9 (20 - 22
308 (30 - 32)
90.3 (40 - 427
59.4 (50 -52")

‘417 (10 - 12Y)
1344 (20 - 22Y)
700 (30 - 32"

1500 (10 - 12
1494 (20 - 22')
619 (30 - 327

Dec. 1986

NS

NS

480 (45 - 47")

" 670 (30 - 329

1500 (30 - 327
1400 (45 - 47")

Based on the results of this investigation, a Phase 1 investigation was conducted in 1989.

CDM Camp Dresser & McKee
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Project Description

In 1989 Fumex was notified of the site’s inclusion in the Registry on Inactive Hazardous Waste Disposal Sites in
New York State. Steven Schwimmer was notified of his status as a responsible party in 1994, Counsel for Mr.
Schwimmer responded that he did not wish to enter into an Order on Consent with the Department to remediate
the site.

2.2 Environmental Setting

The following sections provide a description of the environmental setting at the Fumex site.

2.2.1 Site Topography

The Atlantic Coastal Plain physiographic province of North America is located along Long Island. Two lines of
hills made of glacial debris exist along the northern and central part of Long Island. The northern moraine is the
Harbor Hill moraine and the central moraine is the Ronkonkoma moraine. These moraines converge in western
Long Island. The topography between these two moraines is relatively flat and gentle (Lawler, Matusky & Skelly,
1989). '

The Fumex site lies on this relatively flat and gentle topography between the two moraines. There is a slight
increase in elevation to the east and west of the site (Lawler, Matusky & Skelly, 1989).

2.2.2 Geology

The subsurface conditions beneath the site consist of sediments from the Pleistocene glacial outwash. These
sediments consist of stratified sands and gravels which were deposited by the melting glacials of the receding
Harbor Hill moraine. These surficial (Pleistocene glacial) sediments are approximately 100-150 thick and are
very permeable. Beneath these sediments, till from the Ronkonkoma moraine may be located. This till consists
of relatively impermeable clay, sand and boulders (Lawler, Matusky & Skelly, 1989).

Cretaceous sediments are located beneath the Pleistocene glacial outwash sediment. These cretaceous sediments
consist of the younger Magothy formation and the older Raritan formation. The Magothy formation is composed
of 300 to 400 ft. thick, moderate to highly permeable, fine to medium sand. Coarse sand or sandy clay lenses are
also found in the Magothy formation. The Raritan formation includes the Raritan clay and Lloyd sand
formations. The Raritan clay is an impermeable clay layer with sand and gravel lenses. The Raritan clay is
approximately 100 to 150 ft. thick. The Lloyd sand underlies the other formations and consists of fine to coarse
sand and gravel. The Lloyd sand has a moderate permeability and is nearly 150 ft. thick (Lawler, Matusky &
Skelly, 1989).

CDM Camp Dresser & McKee 2-4
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Precambrian crystalline rock, including mica schist, gneiss and granite, is the bedrock which underlies Long
Island. The bedrock has minor water-bearing fractures and is relatively impermeable. The bedrock depth is
approximately 830 ft. near the Fumex site (Lawler, Matusky & Skelly, 1989).

2.2.3 Hydrogeology

The aquifers of Long Island consist of sediments from the Pleistocene and Late Cretaceous glacial outwash, The
Precambrian.bedrock is considered the lower limit of the aquifer due to its relative impermeability. There are
three water-producing aquifers: (1) the Upper-Glacial aquifer, (2) the Magothy formation, and (3) the Lloyd sand
of the Raritan formation (Smolensky, 1989).

The Upper Glacial aquifer consists of permeable Pleistocene ontwash sands and gravels, It is located at a depth
of 47 ft. below land surface and is approximately 45 to 50 ft. above mean sea level. This aquifer is
approximately 100 fi. thick. Groundwater flows southwest in the area of the Fumex site. Very small amounts of
this aquifer are used for industrial purposes.

The Magothy formation is composed of moderately to highly permeable sands with intermittent clay layers.
These clay layers form less permeable areas in the aquifer. The Magothy formation is used as the primary aquifer
for public drinking water in Nassau County. The aquifer is approximately 400 ft. thick near the site.

The Lloyd sand of the Raritan formation'is located beneath the Magothy aquifer. An impermeable Raritan clay
formation divides the Magothy aquifer and the Lloyd sand. The Lloyd sand aquifer is located between 650 to 700
ft. below the surface near the site and is considered a confined aquifer because its water is under artesian
conditions. Deep public supply wells are located in this aquifer, within a few miles of the Fumex site (Lawler,
Matusky & Skelly, 1989).

Percolation of rainwater through the soil is the primary means of recharge to the aquifers. The Upper Glacial
aquifer is replenished directly by water from the surface. The estimated average annual recharge rate is 22 inches
per year. The Upper Glacial aquifer and Magothy aquifer are hydraulically connected. The slow, vertical
migration of water downward supplies the Magothy aquifer. The Lloyd sand is also supplied by the slow, vertical
migration of water, through the Raritan clay.

2.2.4 Surface Water and Drainage

Several sporadic ponds are located within 0.5 miles of the site. These ponds may be used as recharge basins.
Hempstead Lake is located approximately 4 miles southeast of the site in Hempstead Lake State Park. Valley

. Stream is located approximately 5 miles southwest of the site. Valley Stream drains into Jamaica Bay. Site
runoff is directed towards the onsite dry well. Runoff from outside the site is most likely directed to the local
stormwater collection system (Lawler, Matusky & Skelly, 1989).

2.3 Project Objectlve

The objective of this Work Assignment, i.e. pr0_|ect is to complete a RI pursuant to NYSDEC requxrements
- which includes the following: :

®  Work plan development (including a SOP/QAPP, HASP, and MBE/WBE Utilization Plan)

CDM Camp Dresser & McKee : o . ‘25
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m  Site characterization ( remedial investigation [RI])
This document is the draft SOP/QAPP, which includes a draft site HASP, and draft MBE/WBE Ultilization Plan.

The objectives of the RI for the Fumex site are to 1) identify possible contamination source areas 2) define the
onsite groundwater contamination 3) identify any receptors, 4) discover if the adjacent properties have been
negatively impacted by the contamination and 5) evaluate if a further RI, a feasibility study (FS) and/or IRM wil]
be necessary.

Specifically, the principal elements of the RI for the Fumex site are:

m to characterize the existing concentrations of chlordane in the drywell by collecting sediment samples from
the drywell on site.

m  to characterize the hydrogeology of the site including the general flow direction(s) of the aquifer, and the
hydraulic relationship between the five monitoring wells based on two rounds of synoptic water level
measurements, :

®  to characterize the present concentration of chlordane in the groundwater (if it exists) on site.

®  to inventory the extent of potentially affected areas by identifying nearby homes or businesses that may use
private water supply wells.

® to develop a working Citizen Participation Plan that describes the site-specific citizen participation
activities that will take place to compliment the Remedial Investigation.

(Fumex2/sec2.sop)
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Section 3
Project Organization and Responsibility

3.1 Overview

The project management organization for the Fumex site RI is designed to provide a clear delineation of
functional responsibility and authority. The organization chart for the project is shown on Figure 3-1.

As shown on Figure 3-1, the project will be implemented through the CDM Project Manager, Mark Maimone. In
this role, he will communicate directly with the NYSDEC Project Manager, Jennifer Pacchiana. CDM's RI Task
Leader will be Kevin Mulligan, the Field Operations Manager will be Tom McGovern, and the Field
Technician/Staff Engineer will be Patrick Jamgocian,

For the R1 field work, field teams consisting of CDM personnel and:subcontractors will be assembled and will be
responsible for implementing all aspects of the field work. Project personnel will perform field activities such
that sample collection and analysis, as well as data reporting procedures, are performed in accordance with
ARARs and the protocols in this SOP/QAPP. Field QA/QC procedures will be implemented and laboratory
analysis, data validation, data processing, and data QC activities will be performed as stipulated in this
SOQP/QAPP. Project personnel will also ensure that health and safety procedures as outlined in the Health and
Safety Plan (HASP) are followed (see Appendix B) . Curricula vitae of key project personnel! are provided in
Appendix C. :

The primary responsibilities for program management activities rest with the Program Manager (PRM). The
Program Manager, Mr. Michael Memoli, will have ultimate contract responsibility for the project, including
responsibility for the technical content of all engineering work. Mr. Memoli will direct, review, and approve all
project deliverables, schedule staff and resources, resolve scheduling conflicts, and identify and solve potential
program problems. He will be directly accountable to NYSDEC's Division of Hazardous Waste Remediation for
program execution as well as to CDM's Officer-In-Charge. He has authority to assign staff, negotiate and execute
contracts and amendments, and execute subcontracts. The PRM will communicate directly with CDM's Project
Manager.

The Deputy Program Manager, Ms. Lee Guterman, will assist the Program Manager in all aspects of program
administration. Ms. Guterman will be directly responsible for: 1) continuous contact with NYSDEC technical
and contract administration staff, 2) technical, financial and administrative management on individual tasks and
the overall program, 3) standardization of procedures, 4) implementation and oversight of cost control procedures
for all assigned activities, and 5) implementation and maintenance of a resource and schedule reporting system.
Ms. Guterman will be directly accountable to CDM's Program Manager and directly responsible for the
performance of the contract on a day to day basis.

The QA Officer, Drew Bennett, will monitor QC activities of program management and technical staff, as well as
identify and report needs of corrective action to both the Project Manager and Program Managers.

CDM Comp Dresser & McKee ‘ 3-1
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Section 3
Project Orgamzaﬂon and Responsibifity

He will also conduct an internal review of all project deliverables prepared by CDM.

The Program Health and Safety Officer, Chris Marlowe, will develop the CDM site HASP (see Appendix B) and
maintain required health and safety records. Mr. Marlowe will also review subcontractor HASPs, and make
recommendations to subcontractors for compliance with Occupational Safety and Health Administration (OSHA)
requirements. Mr. Marlowe will also serve as an alternate Health and Safety Site Supervisor/Coordinator.

3.2 Responsibility

The Project Manager, Mark Maimone, will have overall responsibility for the technical and financial aspects of

this project. He will assign technical staff, maintain control of the project budget and schedule, prepare monthly
progress reports, review and approve project invoices, evaluate the technical quality of project deliverables, and
manage subcontractors. He will serve as CDM's point of contact for this project.

The RI Task Leader, Kevin Mulligan, will be responsible for coordinating RI field activities, including media
sampling events. Mr. Mulligan will also be responsible for the evaluation and analyis of the data.

As the site Health and Safety Coordinator, Tom McGovern will be responsible for ensuring that the site HASP is
consistently implemented during field activities and that a copy of the site-specific HASP and the CDM Health
and Safety Manual are maintained at the site at all times. He will also be responsible for upgrading or down-
grading personnel protection based on actual site conditions at the time of the investigation. The Coordinator
must also present an overview of the HASP to field personnel prior to initiating any field activities. He will
contact the CDM Program Health and Safety Officer and Project Manager if any questions or issues arise, during

the conductance of field activities, that he cannot answer. .

Furthermore, as the Field Operations Manager, Tom McGovern will be responsible for the execution of field
activities in accordance with the SOP/QAPP, including well installation (and the coordination of driller activities),
boring (logging, water-level measurement, sample collection, sample shipment), and the completion of
chain-of-custody forms.

The Field Technician, Patrick Jamgocian, will be responsible for the collection of media samples, the completion
of chain-of-custody forms, and the shipment of samples, as well as the monitoring of health and safety conditions
at the site in accordance with the site HASP. Mr.Jamgocian will also serve as the project Staff Engineer,
assisting the Project Engineer with the development of the site RI.

CDM Camp Dresser & McKee 33




3.3 Subcontractors

. Section 3
Project Organization and Responsibifily

Several tasks will be performed by subcontractors under CDM's supervision, including the following:

Services to be Provided

Chemical Analytical Laboratory

Data Validator

Drilling Services

Site Survey

Fi

Energy & Environmental Engineering, Inc.
35 Medford Street

Somerville, MA 02143

ChemWorld Environmental
14 Orchard Way North
Rockville, MD 20854

SJB Drilling Services, Inc.
Fisher Road
East Syracuse, NY 13057

YEC, Inc.

612 Cottage Way
Valley Cottage, NY 10989

These subcontractors have been pre-approved by the NYSDEC in the State Superfund Stand-by Contract.

(Fumex/sec3.sop)
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Section 4
Schedule

The schedule for this project, in bar chart form, is presented on Figure 4-1. The remedial investigation field work
is anticipated to begin in March 1996 and again in the second week in July 1996. Preparation of information to
be included in the RI report will begin in March 1996.

Field activity duration (actual field time) is estimated and based on the assumption that no delays are experienced
due to force majeure, i.e. inclement weather; site access problems, or for any other reasons beyond the control of
CDM.

The schedule is based on a standard laboratory turnaround time of 4 weeks, and a turnaround time for data
validation of 3 weeks.

Milestone . Date

RIWORK PLAN DEVELOPMENT

TASK 1:

1 Receipt of Work Assignment ‘ 10/31/95

2 Return of signed copy of Work Assignment (10 days) . - 11/10/95

3 _Scoping session to review TASK 1 requirements 12/08/95
.4 RI Work Plan Development (First Draft) 12/18/95

5. NYSDEC written comments to CDM - 01/08/96

6 Final RI Work Plan 02/14/96

7 Public Information Fact Sheets Distributed 02/21/96 .

8 NYSDEC Approval of RI/ Werk Plan and Notice to Proceed 02/28/96

(TASK 2) '

REMEDIAL INVESTIGATION

TASK 2:

9. Technical Memorandum to Address Any Outstanding Public

Comments and Agency Comments 03/13/96
10.  RIField Work (2 weeks) 03/20/96 -04/03/96
11.  RI Sample Analysis and Data Validation (7 weeks) 04/03/96 -05/22/96
12.  Second Round Synoptic Groundwater Level

Measurements & Monitoring Well Sampling 07/08/96 -07/12/96
13.  RI Sample Analysis and Data Validation 07/15/96 -09/09/96
14,  Data Validation and Usability Report (2 weeks) _ 09/20/96 - 10/04/96
15.  Draft RI Report 10/11/96
16.  Public Meeting 11/04/96
17. NYSDEC Written Comments to CDM

And Meeting with NYSDEC to discuss RI Report 11/18/96

.CDM Camp Dresser & McKee 4-1




18. Revised Final RI Report
19. NYSDEC Approval of Final RI Report

Note: Deliverables and deliverable dates are in bold print.
A bar chart schedule summary by task and subtask is shown on Figure 4-1.

(Fumex/secd.s0p)
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* TASK1 11/10-12/27
- Draft —
- Site Visit Alrr21
- Scoping Session A 12/08

- Citizen Participation Plan

12/10-02/28

- Final RT Work Plan

A 02119

- Fact Sheet Distribution

A 02121

- NYSDEC Approval of Work Plan and Notice to Proceed
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| Section 5
Site Logistics

The following describes the logistics for site security and access, a site visit prior to the start of the R1, on-site

facilities, and residual disposal.
|

5.1 Site Security

The 1acre Fumex site is active; it is fenced, however there is no security guard.
' . I

5.2 Site Access .

The site can be entered from Bedford Avenue. Prior to arrival, CDM will contact Frank Conte of Commercial
Drying Technologies to arrange access to the site and permission to use potable water, power and restrooms.

5.3 Initial Site Visit i
CDM's Project Manager, and staff, with the NYSDEC Project Manager, conducted a site visit prior to

submission of the draft work plan to confirm proposed monitoring well sampling locations, and to examine
location access and condition of wells,

5.4 Disposél of Residuals

Residual wastes expected to be generated during the site RI will mclude sample purging water and equipment
decontamination water.

If the onsite drywell is open at the bottom, development and purge water will be returned to the groundwater
onsite through the drywell. If the onsite drywell is connected to, the!municipal stormwater system, only
uncontaminated surge water will be disposed into the drywell. Development water will be drummed and an
alternate disposal method will be negotiated with NYSDEC.,

(Fumex/sec5.s0p) |

CDM Camp Dresser & McKee 5-1




Section 6
. Site Monitoring Network

The following is a detailed description of the RI monitoring network designed to meet the objectives of the
project, as described in Section 2.4 of this SOP/QAPP. Field investigations during this initial phase of the site RI
will be performed to determine the nature, extent, and source(s) of contamination at the site. Samples collected
during the RI will be analyzed for target cornpound list (TCL) Pesticides.

A summary of the monitoring parameters and frequency of sample collection is provided in Table 6-1. A
summary of sample QA/QC parameters is provided in Table 6-2. Sample locations-are presented on Figure 6-1.

6.1 Hydrogeologic Characterization

The objective of the site hydrogeologic characterization is'to evaluate groundwater quality (nature, extent, and
source{s]) and flow at the Fumex site to identify the extent of contamination source areas, and to discover if the.
adjacent properties have been negatively impacted by the contamination. A second objective is to determine the
direction of flow. )

6.1.1 Synoptic Water Level Measurements

CDM will collect two rounds of synoptic water level measurements, one immediately prior to the first RI
groundwater sampling event and a second coinciding with the beginning of the second round of sampling (at least
3 months following the first round of measurements). Water level measurements will be taken within the
monitoring wells ( MW-1 - MW-5) to an accuracy of 0.01 ft. Detailed procedures for the measurement of water
Ievels are described in Section 9 of this SOP/QAPP.

6.1.2 Groundwater Sampling

A groundwater sample will be collected from each of the monitoring wells MW-1 through MW-3 (as discussed
with the NYSDEC Project Manager). Each sample will be analyzed for TCL Pesticides. Detailed procedures for
groundwater sampling are discussed in Section 9 of this SOP/QAPP. The sampling regime will be performed
twice at an approximate interval of three months, '

6.2 Sediment Characterization

Sediment quality in the drywell at the site will be evaluated. The four collected samples will be analyzed for TCL
Pesticides. The drywell location where the proposed sediment sampling will occur is shown on Figures 6-1.
Detailed procedures for the sediment sampling are discussed in Section 9 of this SOP/QAPP.

(Fumex/sec6.s0p)
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TABLE 6-1

MONITORING PARAMETERS AND FREQUENCY OF SAMPLE COLLECTION

HYDROGEOLOGIC CHARACTERIZATION i

o Groundwater Sampling

- Groundwater Monitoring Well Grab Aqueous o TCL Pesticides 1/well (5 wells)
Sampling of 5 Existing Wells o Field parameters (a) (2 rounds = 10 total)

SEDIMENT CHARACTERIZATION

o Sediment Sampling Split-Spoon Soil o TCL Pesticides 4/drywell (4 total)

NOTES: l File: XTAB6-1.xls

a)Field parameters consist of measurements made in the field including: pH,

dissolved oxygen, temperature, and conductivity. 01/31/96



TABLE 6-2

SAMPLE PARAMETER TABLE

HYDROGEOLOGIC CHARACTERIZATION

o Groundwater Monitoring

Weill Samples TCL Pesticides 5 0 0 0 CLP (b) Coolto4C 5 days extraction 2x 11 amber
40 days analysis
SEDIMENT CHARACTERIZATION
0 Sediment Samples TCL Pesticides 3 0 ) 1 0 CLP (b) Coolto 4C 5 days extraction 1 x 8 oz glass jar
40 days analysis
NOTES:

a) Unless otherwise noted, all holding times are from Verified Time of Sample Receipt (VTSR) at the laboratory.
b) Analysis will be performed in accordance with NYSDEC ASP 1991 Volume 2 Exhibit D Part Il and IV (NYSDEC Method 91-3).

o

File: XTABG-2.x15

01/31/96
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Section 7
Data Quality Requirements and Assessments

The criteria of completeness is a measure of the amount of valid data obtained from the measurement system
compared with the amount that was expected under normal conditions. This criteria is expressed as a percentage.
One-hundred percent complete data is desired. A goal of 100 percent valid data has been set for the Fumex site
RI. The acceptability of less than 100 percent valid data will be evaluated on a case-by-case basis, in conjunction
w1th the NYSDEC Project Manager, as well as in the data usability report.

Samples collected during the field investigation will be analyzed using the 1991 NYSDEC Analytical Semccs
Protocol (ASP) (NYSDEC 1991). The sensitivities required for standard NYSDEC contract laboratory
procedure (CLP) analysis methodologies are provided in Table 7-1.

The QA requirements for accuracy, precision, and sensitivity of data analysis wil! be the responsibility of the
contract laboratory. All QA/QC requirements outlined in the NYSDEC ASP NYSDEC 1991) will be followed
during the conductance of the Fumex site RL

[Fumex\sop'sec7 .sop]lm
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TABLE 71

Target Compound List (TCL)
Contract Required Quantitation Limits (CRQL)*

Quantitation Limits*

On Column

Water Sail
Pesticides/Aroclors CAS Number ug/L ug/Kg ng
alpha-BHC 319-84-6 0.05 1.7 5
beta-BHC 319-86-7 0.05 1.7 5
delta-BHC 319-86-8 0.05 1.7 5
gamma-BHC (Lindane) 58-89-9 0.056 1.7 5
Heptachlor 76-44-8 0.05 1.7 5
Aldrin 309-00-2 0.05 1.7 5
Heptachlor epoxide 1024-57-3 0.05 1.7 5
Endosulfan i 959-98-8 0.05 17 5
Dieldrin 60-57-1 0.1 33 10
4,4-DDE 72-55-9 0.1 33 10
Endrin 72-20-8 0.1 33 10
Endosulfan Il 33213-65-9 0.1 33 10
4,4-DDD 72-54-8 © 0.1 33 10
Endosulfan sulfate 1031-07-8 0.1 33 10
4,4'-DDT 50-29-3 0.1 33 10
Methoxychlor 72-43-5 0.50 17.0 50
Endrin ketone 53494-70-5 0.10 3.3 10
Endrin aldehyde 7421-36-3 0.10 33 10
alpha-Chlordane 5103-71-9 0.05 1.7 5
gamma-Chlordane 5103-74-2 0.05 1.7 5
Toxaphene 8001-35-2 - 5.0 170.0 500
AROCLOR-1016 12674-11-2 1.0 33.0 100
AROCLOR-1221 11104-28-2 1.0 " 67.0 200
AROCLOR-1232 11141-18-5 1.0 33.0 100
AROCLOR-1242 53469-21-9 1.0 33.0 100
AROCLOR-1248 12672-29-6 1.0 33.0 100
ARCCLOR-1254 11097-69-1 1.0 33.0 100
AROCLOR-1260 11096-82-5 1.0 33.0 100

* 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 Protocol, will be higher.

file; xtab7-1.xis



Section 8
Quality Assurance Obijectives

This section addresses the data quality requirements for the samples to be collected at the Fumex site during
groundwater and sediment sampling activities based on the intended use of the data and the data quality
objectives.

8.1 QA/QC Requirements

The following sections describe QA/QC requirements for the site RI.

8.1.1 Field Sampling QA/QC Requirements

The following summaries describe the field sampling QA/QC requirements for the collection and analysis of
groundwater and sediment samples. Table 8-1 lists the number of QA/QC samples that will be collected for each
matrix. Table 8-2 provides a summary of QA/QC sample requirements.

®  Equpment field blanks wiil be used to determine if the equipment decontamination procedures have been
sufficient. A field blank will consist of an empty laboratory-cleaned/decontaminated sample container, sent
by the laboratory to the field. One field blank wilt be collected for each type of equipment. In the field,
distilled water (blank water provided by the laboratory) will be passed through/over a precleaned
decontaminated piece of sampling equipment and placed into an empty field blank container for analysis.
Field blanks will be analyzed for TCL Pesticides. Field blanks will not be collected when samples are
collected directly into a sample container (i.c., the sample container is used as the collection device). Field
blanks will not be collected during groundwater sampling when dedicated, disposable bailers are used.

Duplicate samples are not required for this project. Since chlordane is not a spike compound, analytical
precision can be evaluated from the sample MS/MSD analysis.

X Matrix Spike/Matrix Spike Duplicates (MS/MSDs) will be used to assess laboratory accuracy and
precision. For the laboratory to perform a MS/MSD, the laboratory must be supplied with additional
sample vials/bottles. MS/MSDs are performed at the same frequency (1 to 20 samples) as duplicates or
every 7 calendar days, whichever is more frequent.

The sample(s) to be used for MS/MSD analysis will be collected at areas of the site where contamination is
suspected to be present, and will be clearly identified as a sample for MS/MSD analysis on the sample label
and in the sample paperwork,

8.1.2 Field Equipment QA/QC Requirements

The QA/QC requirements for the field measurements of pH and conductivity will be as follows.

®  The field measurements of pH will consist of a premeasurement calibration of the pH meter using two
standard reference solutions appropriate to the sample pH.

CDM Camp Dresser & McKee 8-1




TABLE 8-1

QA/QC SAMPLE TABLE '

~

HYDROGEOLOGIC CHARACTERIZATION

o Groundwater Samples TCL Pesticides 5 0 0 0 2 7

SEDIMENT CHARACTERIZATION

o Sediment Samples ' TCL Pesticides 4 0 1 0 2 7

File: XTABS-1.xls
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TABLE 8-2

QA/QC SAMPLE PARAMETER TABLE

FIELD DUPLICATES

Hydrogeologic Characterization

o Groundwater Monitoring
Well Samples

Sediment Chracterization

o Sediment Samples

TCL Pesticides No field duplicates will be collected

TCL Pesticides No field duplicates will be collected

EQUIPMENT FIELD BLANKS - Aqueous

Hydrogeologic Characterization
o Groundwater Monitoring
‘Well Samples
e s

Sediment Characterization

o Sediment Samples

TRIP BLANKS - Aqueous

Hydrogeologic Characterization

. o Groundwater Monitoring
‘Well Samples

Sediment Characterization

o Sediment Samples

TCL Pesticides No field blanks will be collected

TCL Pesticides 1 CLP (b) Coolto4 C

TCL Pesticides  No trip blanks will be collected

TCL Pesticides  No trip blanks will be collected

5 days extraction,
40 days analysis

1 x 8oz glass jar

NOTES:

a) Unless otherwise noted, all holding times are from Verified Time of Sample Receipt (VISR) at the laboratory

b) Analysis will be performed in accordance with NYSDEC ASP 1991 Volume 2 Exhibit D Part III and IV (NYSDEC Method 91-3).

File: XTABS-2.xls
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. Section 8
Quality Assurance QObjectives

®  For the field conductivity measurements, the QA/QC level of effort will consist of daily calibration of the
conductivity meter using known solutions of known canductivity.

8.1.3 Laboratory QA/QC Requirements

The contract laboratory will be required to follow the NYSDEC ASP (NYSDEC 1991). The ASP describes the
analytical QA/QC requirements to be performed by the laboratory, as well as the frequency of performance.
Corrective action measures are also described in the ASP. The contract laboratory will be required to follow the
NYSDEC CLP statements of work in full when performing sample analysis for this site.

8.2 Accuracy and Precision

The aceuracy and precision requirements for the laboratory sample analyses will be as specified in the NYSDEC
CLP ASP. The quantitation limits for the analytical parameters will also be those specified in the ASP
(NYSDEC 1991).

The precision of the field pH and specific conductivity measurements will be +/- 25 percent. Precision for these
two parameters will be assessed by the collection and analysis of duplicate samples in the field. If this precision
requirement is not met, the pH and/or the conductivity meter will be recalibrated until this precision requirement
~ ismet. As appropriate, samples will be recollected and reanalyzed from affected locations.

8.3 Field Investigations

The field investigation program will be conducted at the Fumex site to define the existing environmental
conditions and to determine the general extent of affected media attributable to the site. Groundwater and
sediment quality will be characterized at and in the vicinity of the site. Collected samples will be analyzed for
TCL Pesticides. This SOP/QAPP will be the basis for all field tasks conducted during the Phase [ RI and defines
the number of samples to be collected, the sample locations, and the analyses to be performed. The following
investigations will be conducted:

®  Groundwater monitoring well sampling,
m  Sediment Sampling

All CDM field instruments used in the field have rigorous maintenance and calibration schedules. Where
applicable, the instrumentation is calibrated using standard solutions or standardized techniques. Calibration of
field instruments is performed by qualified personnel. A comprehensive test quality assurance manual is
maintained that documents instrumentation calibration and maintenance protocols. Operation and maintenance
(O&M) equipment manuals will be present at the site. ’

8.4 Sample Collection

Samples will be collected in laboratory-cleaned bottles with the appropriate preservatives added. The contract
laboratory will supply bottles that meet proper QA/QC requirements, as specified in the NYSDEC ASP
(NYSDEC 1991).

QA/QC requirements for sample collection activities are described in Section 8.1 of this SOP/QAPP.

CDM Camp Dresser & McKee 8-4



. Section 8
Quality Assurance Objectives

8.5 Representativeness and Completeness

The criteria of representativeness is defined by the sampling method used. Blind duplicate samples will be
collected as part of the field program to monitor the reproducibility of the sampling technique and to determine
field sampling precision.

8.5.1 Representativeness

Samples collected from each medium will provide a "snapshot” of the conditions at the time and place of '
sampling. Representative samples will be collected as described in Sections 6 and 9 of this SOP/QAPP.
Representativeness of the samples is assured by the procedures outlined in section 9 of this SOP/QAFPP,

8.56.2 Completeness

Completeness is a measure of the amount of valid data obtained from a measurement system compared to the
amount that was expected to occur under normal conditions. Completeness is usually expressed as a percentage.
Site access, sampling problems, analytical problems, and the data validation process can all contribute to less data
being obtained than originally anticipated. Critical samples are those for which valid data must be obtained to
satisfy the objectives of the sampling and analysis task.

Although a goal of 100 percent completeness is always desired, the CLP data has been found to be 80 to 85
percent complete on a nationwide basis (EPA 1986). A goal of 100 percent valid data has been set for the Fumex
site. The acceptability of less than 100 percent valid data will be evaluated on a case-by-case basis, in conjuction
with the NYSDEC Project Manager, as well as in the data usability report.

8.6 [Laboratory Quality Assurance/Quality Control

Analytical QA/QC is developed to ensure the integrity and usefulness of analytical results. The primary QA
objective with respect to accuracy, precision, and sensitivity of the analytical data is to achieve the ASP QC
acceptance criteria,

The QA requirements for accuracy, precision, and sensitivity of analyses will be the responsibility of the contract
laboratory. All QA/QC requirements outlined in the NYSDEC ASP (NYSDEC 1991) will be followed by the
contract laboratory.

(Fumex/sec8/sop)

CDM Camp Dresser & McKee 8-5




Section 9
Sampling Protocol/Field Investigations

The following sections outline the field procedures to be followed when conducting the site R

9.1 Mobilization/Field Activities

Prior to initiating any field work, the following preparatory activities will be completed:

An initial site visit and field activity planning meeting, including a HASP briefing, will be conducted.

The NYSDEC acquirement of access permission/agreements for specific off-site field activities will be
confirmed. '

All sample analyses by thie contract laboratory will be scheduled.

Appropriate sample containers and preservatives for the various sample parameters, as outlined in Section
8 of this SOP/QAPP, will be obtained. Additional containers will be obtained to account for possible
breakage. A summary of sample container requirements is provided in Table 9-1.

Field blank water will be obtained from the contract laboratory,

Necessary field sampling and monitoring equipment will be obtained. Prior to use, the equipment will be
checked to ensure that it is in good working condition, correctly calibrated, and decontaminated.

All materials necessary for personal protection and decontamination will be obtained.

The overnight delivery service office nearest the site will be located and its hours of operation, and whether
it will provide sample pick-up service, will be noted.

The local police, hospital, and other local emergency services will be notified as to where, when, and what
field activities will be conducted.

9.2 Decontamination Procedures

The following decontamination procedures will be employed for equipment used during the R1

9.2.1 Personal Protective Equipment

Personal protective equipment (PPE) will be decontaminated as follows:

Rinse with low phosphate detergent (Alconox).
If cleaning respirator, spray with manufacturer's sanitizer.
Rinse with tap water.

Air dry.

CDM Camp Dresser & McKee ‘9-1




TABLE 9-1

SAMPLE CONTAINER REQUIREMENTS

HYDROGEOLOGIC CHARACTERIZATION (Includes environmental and QA/QC samples)

o GROUNDWATER SAMPLES

TCL Pesticides Agqueous 1 8 8 2 11amber

SEDIMENT CHARACTERIZATION (includes environmental and QA/QC samples)

o SEDIMENT SAMPLES

TCL Pesticides Soil 1 6 6 7 8 oz glass jar

Total does notinclude extra sample containers for laboratory duplicate. FILE: XTABS-1
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. Section 9
Sampling Protocol/Field Investigations

9.2.2 Field Monitoring Equipment

Field monitoring equipment will be decontaminated in accordance with manufacturer's instructions.

The pH meter, conductivity, and dissolved oxygen (DO) probes cannot be rinsed with solvents. These
instruments will be rinsed after each use with deionized/distilled water only.

9.2.3 Well Evacuation Equipment

All tubing and evacuation equipment (such as submersible pumps that are put into the borehole) will be rinsed
with soapy (Alconox) water and deionized water before use. If bailers are used to evacuate wells, they will be
decontaminated as specified for sampling apparatus.

9.2.4 Drilling Equipment and Other Large Pieces of Equipment

All drilling equipment that comes in contact with soil will be steam cleaned when it arrives on-site and before it
leaves the site. This includes drill rods, bits and augers, or any other large piece of equipment. Sampling devices
such as split spoons will be cleaned/decontaminated using an Alconox and tap water wash followed by a tap
water rinse. Well development equipment will either be steam-cleaned or decontaminated using an Alconox and
tap water wash followed by a tap water rinse. )

9.2.5 Sampling Apparatus

All sampling apparatus will be properly decontaminated prior to its use in the field to prevent cross-
contamination. The equipment will be decontaminated before use in an area designated by the NYSDEC Project

Manager. Sampling equipment will be available such that equipment will be dedicated to the designated sampling

points.-

Specifically, stainless-steel mixing bowls will be decontaminated as follows:
®  Rinse with low phosphate detergent (Alconox).
®  Rinse with tap water.
®  Rinse with distilled/deionized water.

Bailers will be the disposable type (one use only).

Tap water may be used from any municipal water system. The use of an untreated potable water supply is not an
acceptable substitute.

Bailer cord will be dedicated to individual wells.

9.3 Subsurface Soil Characterization

The following sections provide a detailed description of subsurface soil sample collection and analysis activities.

9.3.1 Subsurface Soil Sampling

As discussed in Section 6.2 of this SOP/QAPP, split spoon samples will be collected from the dry-well on site.
Four samples from the dry-well will be sent to the contract laboratory and analyzed for TCL Pesticides.

CDM Camp Dresser & McKee . ~'9-3
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. Section 9
Sampling Protocol/Field Investigations

9.3.1.1 Preparatory Aclivities

The following preparatory activities will be conducted prior to the collection of split-spoon samples:

The NYSDEC acquirement of access permission/agreements for any off-site field activities will be
confirmed.

Support vehicle and sample crew will be mobilized.

Prior to initiating augering activities, all augers, split spoons, and sampling equipment will be properly
decontaminated, as described in Section 9.2. These activities will be performed at an on-site area (located
apart from the area at which cleaned equipment is stored) designated by the NYSDEC Project Manager.
Throughout and after the cleaning processes, direct contact between the equipment and the ground surfaces
will not be permitted and persons handling equipment will have clean hands or clean gloves on their hands.

After the split spoon samples have been steam-cleaned, they will be scrubbed with liquinox and water and
rinsed with distilled/deionized water. The liquinox wash and water rinse will be repeated prior to reuse of
the split spoons at a borehole.

The drywell will be prepared such as clearing/removing surface gravel, vegetation, surface debris, or loose
asphalt pavement.

9.3.1.2 Field Equipment
The following field equipment will be required:

Field logbook.

100 foot tape measure.

Stakes and/or flags.

Health and safety equipment as required by the HASP (see Appendix B).
Alconox.

Deionized/distilled water.
Buckets and brushes,

Paper towels and garbage bags.
Water jugs. :
Camera and film.

Disposable trowels.
Polyethylene sheeting.

Sample containers (provided by contract laboratory), paperwork, and packaging.
Sampling knives and spatulas.
Stainless steel mixing bowls.
Surgical gloves.

Nitrile gloves.

Ziplock bags.

Coolers.

Vermiculite.

Plywood work table.

Duct and strapping tape.

Clear tape.
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, Section 9
Sampling ProtocolfField Investigations

B Jce.
®  pH paper.
= (Clipboard.

9.3.1.3 Procedure

Split spoon samples will be obtained from the top 1-3 feet, from a depth of 10-15 feet, from a depth of 20-25 feet
and from a depth of 45-50 feet below the drywell sediment surface, as follows:

® A polyethylene sheet will be placed on the field table. Each collected split spoon will be placed on the
polyethylene sheet. A separate polyethylene sheet will be used for each sample.

®  The sample will be photographed and the sample number and frame number will be recorded in the field
logbook.

®  The CDM field engineer will make visual observations, such: as:
- General nature of sample.
- Wetness or dryness of sample.
- Visible staining of sample.
- Approximate percentage of biodegradable organic matter in the sample, and the general nature of this
material.

m  All field information will be recorded in the field logbook and boring logs. -

& All samples for TCL Pesticides will be homogenized before being put into sample containers. The
following procedure will be used to homogenize the samples:

- Any rocks, twigs, leaves, and other debris that are not considered part of the sample will be removed.

- The soil will be thoroughly mixed in a stainless steel pan/bow] with a pre-cleaned stainless steel spoon,
or other pre-cleaned stainless steel utensil.

- Any sediment in the pan will be scraped from the sides, comers, and bottom of the pan, then rolled to
the middle of the pan and initially mixed.

-  The sample will be divided into quarters and each quarter moved to a separate corner of the pan/bowl.
- Each quarter will be mixed individually, then combined and mixed with the entire sample again.

m  The appropriate sample containers will be filled to the rim and closed tightly.
: — ;

B Sample containers will be placed in a cooler with bagged ice sufficient to cool the samples to 4°C.

9.4 Hydrogeologic Characterization

As discussed in Section 6.2, monitoring wells will be developed on the site, and groundwater samples collected, to
characterize the site hydrogeology.
1Y
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\ Section 9
Sampling Protocol/Field Investigations

9.4.1 Monitoring Well Development

Each on site monitoring well will be developed as follows:

w The drilling subcontractor will develop each well by surge and block and/or submersible pumping, or any
other method acceptable to CDM and the NYSDEC Project Manager. All materials (for example, drop
line, and submersible pump) will be cleaned and free of grease, oil and dirt, prior to installation in the well.

9.4.2 Synoptic Water Level Measurements

CDM will collect two rounds (at least 3 months apart to determine seasonal effects) of synoptic water level
measurements from the existing on-site monitoring wells. Each round of measurements will be scheduled to
coincide with each groundwater sampling event. The measurement of water levels will be within an accuracy of +
0.01 foot.

9.4.2.1 Field Equipment

The following equipment will be required:

Field logbook.

Health and safety cquipment as described in Appendix B.
Alconox.

Deionized/Distilled water.

Scrub brush.

5-gallon plastic buckets.

Electric water level indicator.

Folding engineers ruler.

Level/transit.

Tripod.

9.4.2.2 Procedure

Two rounds (at least 3 months apart) of synoptic water level measurements will be taken in each designated
monitoring well as follows:

m  Ifthe well is locked, the well will be unlocked and the inner cap removed. The well will be allowed to vent
briefly.

¥ The electric water leve! indicator probe will be lowered until the light and buzzer on the indicator activates
(the sensitivity of the instrument will be adjusted to respond when surface water is contacted). The depth to
water will be read from the graduated tape when holding the tape against the measuring point (usually a
notch or mark at the top of the casing).

9.4.3 Groundwater Sampling

As discussed in Section 6.2.3 of this SOP/QAPP, 5 existing monitoring wells (monitoring wells MW-1 and
throngh MW-5) will be sampled to determine groundwater quality at and in the vicinity of the site. Each sample
will be analyzed for TCL Pesticides. Two rourids of groundwater samples will be collected.

/
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. Section 9
Sampling Protocol/Field Investigations

Samples will be collected following the evacuation of three to five well casing volumes. Prior to well evacuation,
the water level and total depth of the well will be measured, from a common datum, to calculate the correct
volume. At the conclusion of the evacuation phase, when pH and conductivity measurements have stabilized, the
well will be allowed to recharge to ensure that aquifer water is being collected and that sufficient water is
available to collect the proper sample volume. A sample will be collected as soon as recharge is effected. If
aquifer yield and well recharge are sufficient, sample collection will be completed within two hours of well
evacuation. In the case of a slow recharging well, the sample will be collected as soon as the proper sample
volume has recharged to the well. A well must recharge within 24 hours with sufficient volume to collect
samples, or the well will be considered dry and will not be sampled.

9.4.3.1 Preparatory Activities
Prior to the collection of groundwater samples, the following preparatory activities will be conducted:

®  Dedicated, disposable sampling bailers will be precleaned to meet SOP/QAPP QC requirements.

®  All other field equipment that will be used for "contact” purposes will be cleaned on-site prior to sample
collection in accordance with the procedures outlined in Section 9.2 of this SOP/QAPP.

9.4.3.2 Field Equipment

The following equipment will be required:

Field logbook.

100 foot tape measure.

Stakes and/or flags.

Health and safety equipment as required by the HASP (see Appendix B).

Alconox. .
Deionized/distilled water.

Buckets and brushes.

Paper towels and garbage bags. .
Water jugs.

Camera and film.

Disposable trowels.

Polyethylene sheeting.

Sample containers (provided by contract laboratory), paperwork, and packaging.
Sampling knives and spatulas.

Shovels.

Stainless stee! bowls.

Surgical gloves.

Nitrile gloves.

Ziplock bags.

Coolers.

Vermiculite. o
Duct and strapping tape.

Clear tape.

Ice.

pH paper.

Clipboard.

Electric water-level indicator. .
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Plastic buckets; 1,3 and 5-gallon capacity.

Peristaltic pump with hose.

Stainless steel submersible pumps and centrifugal pumps.

Hose clamps.

Field measurement instruments for conductivity, pH, temperature, and turbidity.
1,400 feet of 3/4-in. and %-in. diameter ASTM drinking water grade polyethylene hose.
3/4-in. and Ye-in. gate valves.

Dedicated, disposable HDPE or teflon bailers..

Electrical line clamps (stay ties).

Polypropylene rope.

Utility knife.

Decontamination equipment.

Two 35-gal plastic garbage cans.

Assorted tape (duct, fiberglass strapping, clear waterprint).

9.4.3.3 Procedure

Prior to sampling, each well will be purged as follows:

The static water level will be measured from the top of the inner casing and then the total depth of the well
will be measured.

The casing radius (ft), total casing and screen length (ft), depth of water (ft), height of water column (ft),
and volume (gallons) of the well will be calculated.

Field purging and sampling equipment will be decontaminated in accordance with the procedures outlined
in Section 9.2. All decontaminated equipment, as such, will be stored on polyethylene sheeting and will not
touch the ground adjacent to the well.

Riser pipe will be attached to the submersible pump or centrifugal pump and the hose clamp tightened
securely.

When using a submersible pump, the security line will be attached firmly to the pump with a bowline knot. -
At approximately 10-foot intervals, electrical cables will be attached to the riser pipe with plastic stay ties.

The pump assembly will be lowered to a depth that results in the pump intake being located no less than
one foot above the top of the well screen. As the pump is being lowered into the well, the exterior of the
PVC hose and the electrical cable will be rinsed with distilled water. The hose will be wiped with a clean,
nondyed, cotton cloth before entering the casing.

Excess PVC hose will be trimmed such that a gate valve can be attached to regulate the pump discharge if
the rated pump capacity exceeds the well yield.

A spare piece of PVC hose will be attached to the discharge of the gate valve to minimize additional
spraying.

The centrifugal pump will be started.

Pumping will begin and the time recorded.
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The pH meter, thermometer, and specific conductance meter will be calibrated (daily) before use.

A minimum of three casing volumes will be pumped from the well. The water level and yield will be
periodically checked and recorded, and necessary adjustments made.

Temperature, pH, and specific conductance of the pump discharge will be monitored and measurements
recorded in the field logbook after purging each well volume and after removing three well volumes. After
three casing volumes have been purged, evacuation may be stopped if these measurements have stabilized
to within ten percent between two successive readings. Otherwise, purging will continue until these
measurements have stabilized or a maximum of five well volumes have been removed.

At the conclusion of well purging activities, the turbidity of the well water will be measured and recorded in
the field logbook.

The pump will be raised while still running until the intake is raised above the water level. The pump will
then be turned off and removed from the well. The well will be sampled within three hours of evacuation.
If the well sits more than three hours, it will be re-purged. '

A clean pair of surgical gloves will be donned by the.sampler and the decontaminated bailer and check
valve removed from the wrapping; the check valve will then be screwed into the bottom of the bailer.

A line will be securely attached to the bailer with a bowline and enough line given to submerge the bailer.
The bailer will be eased into the water column with as little agitation as possible. After filling the bailer,
the bailer will be carefully removed from the well in preparation of filling the sample containers.

Groundwater samples will be collected as follows:

m  The Teflon-lined cap from an 40-0z. amber bottle will be removed. Contact with the inner surface of the
cap will be avoided. -

m  The bottle will be filled about 80 percent (to the neck) with groundwater.

x  The cap will be tightly replaced, a CLP label and tiig attached, and the sample bottle placed in a cooler with
bagged ice sufficient to cool the media to 4°C. .

u Additior;al bottles will be filled by repeating the first 3 steps above.

= All appropriate data will be recorded in a field log book.

(Fumex/sec9.sop)
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The following describes sample management procedures to be followed during the RI.

10.1 Sample Scheduling

Samples collected from the Fumex site will be analyzed by a NYSDEC Contract Laboratory. A minimum of 3
days lead time will be provided to the laboratory prior to shipping samples. Laboratory personnel will be
available to receive Saturday shipments. Arrangements will be made to receive all necessary sample bottles,
preservatives, and shipping containers from the laboratory at least 2 days prior to the date of sampling. Sample
bottles and shipping papers will be completed, to the extent practicable, prior to initiating the sampling event.

10.2 Sample Bottles

Sample bottles will be provided by the Contract Laboratory. These bottles will be cleaned and prepared by the
laboratory in accordance with ASP protocol (NYSDEC 1991). Container preparations will be documented and
batches assigned lot numbers to ensure traceability. .

10.3 Sample Documentation

Sample documentation will be as follows:

710.3-1 Chain-of-Custody

Each sample submitted for analysis will be properly documented to ensure tumely, correct, and complete analyses
for all parameters requested and to support use of analytical data in potential enforcement actions.

Chain-of-custody procedures will document the handling of each sample from the time it is collected until it is
destroyed. To maintain a record of sample collection, transfer between personnel, shipment, and receipt by the
laboratory, a chain-of-custody record will be filled out for all sample types after all sample bottles have been
packed for shipment. Each time the samples are transferred to another custodian, signatures of the person
relinguishing the sample and receiving the sample, as well as the time and date, will document the transfer. A
sample will be considered to be in an individual's custody if the following criteria are met; '

® Itis in the individual's possession or it is in his/her view after being in their possession;
® It was in an individual's possession and then locked up or transferred to a designated secure area.

Under this definition, the team member actually performing the sampling is personally responsible for the care
and custody of the samples collected until they are transferred or dispatched properly. CDM will retain the
bottom copy of each chain-of-custody record and the remaining copies will be sent with the samples to the
contract laboratory. The contract laboratory will return a completed copy of the chain-of-custody form with the

sample analytical results.

10.3.2 Field Logbook
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Another element of the documentation process will be the completion of a field logbook by field personnel. The
field logbooks will be maintained by the Project Manager and will be stored in the project file. All logbook
entries will be made in ink. Erasures will not be permitted. If an incorrect entry is made, the data will be crossed
out with a single strike mark and initialed. Military time notations will be used. Pages in the book(s) used during
the field work wil! be numbered consecutively.

At the beginning of each entry the following information will be recorded: the date, start time, weather conditions,
all field personnel present, level of personal protection being used on-site, and the signature of the person making
the entry. Pages will be initialed by the individual making the entry.

For each sample collected and shipped, the following information will be recorded (at a minimum) in the field
logbook:

Sample number/location.

A description of the sample location and the sample.

Field measurements (for example, pH and OVM PID readings).
Date and time sampled.

Date shipped.

Media type.

Type of analysis to be performed.

Names of sampling personnel.

Preservatives added to the sample, if any.

Airbill number and means of delivery to the contract laboratory.
General observations.

10.4 Sample Labeling

Each sample will be identified using sample labels provided by CDM (Figure 10-1) or the labels that come with
the bottles. These labels may include information such as:

Site name and unique sample identification number.
Date and time of collection.

Preservative.

Parameters to be analyzed.

O OPR

- Sample numbers will be cross-referenced on the Chain-of-Custody Records.

10.5 Sample Control

A variety of samples will be collected during the field activities. A coding system will be used to identify each
sample taken during the sampling program. This coding system will provide a
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mechanism enabling retrieval of information concerning a particular sample and ensuring that each sample is
uniquely identified. A list of the sample identification numbers, locations, dates, and times will be maintained by
CDM personnel. Each sample identification number is composed of four parts as described below:

m  Site Code - A three-digit designation used to identify the site where the sample is being collected (for
example, 897). T

= Sample Type - A two- or three-letter designation used to identify the specific medium sampled (for
example, ground water monitoring well - GW).

m  Sample Location - A two- or three-digit designation used to identify the sample station location. Th{s could
include grid location, monitoring well depth, or other designation (for example, MW-1).

m  Sequence Number - A three-digit number designation used to identify samples within a sample type. The
samples are typically numbered sequentially by sample type (for example, 001, 002).

10.6 Contract Laboratory Sample Information Sheets

Contract laboratory sample information sheets, as shown on Figure 10-2, will be completed by CDM and
submitted to the contract laboratory with the sample shipment.

10.7 Shipping Containers

The shipping containers (coolers or shuttles) will be provided by the contract laboratory. These containers, once
filled, will be secured with fiber tape, wrapped entirely around the container.

10.8 Custody Seals

Custody seals, provided by the contract laboratory, will be placed across the openings of each cooler at opposiie
ends, diagonal to one another, signed by the individual relinquishing the samples, and placed across the lid and
body of the sample cooler with clear plastic tape.

10.8.1 Packaging
Samples will be packaged for shipment to the contract laboratory as follows:

m  The sample will be checked to ensure that it is properly filled; the cap will be securely tightened.
.®  Sample containers will be enclosed and sealed in a clear plastic bag.

m  Freezer packages or ice will be placed in large ziplock plastic bags and the bags placed in a sample cooler
so that they are not in direct contact with sample bottles. Sufficient ice will be added to cool the samples to
4°C.
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®  Vermiculite will be packed around sample bottles and ice to avoid sample breakage during transport.

m  Chain-of-custody records and other shipping/sample documentation will be completed, including airbill
numbers for each shipment of samples using a ball point pen. Documentation will be sealed in a
waterproof plastic bag and the bag taped inside the shipping container under the container lid. A return
address will be included for the cooler or shuttle.

m  The container will be closed and sealed with fiber tape and custody seals in such a manner that the custody
scals would be broken if the cooler were opened.

10.8.2 Marking/Labeling

Return address labels will be attached to the inside of the cooler in a clearly visible location. If shipping several
coolers or shuttles, an airbill will be completed for each cooler/shuttle, noting the lot and number (ie,lof3)of
each cooler/shuttle and its destination.

For environmental samples:

¥ The outside of the cooler will be marked "Environmental Samples™ if the samples are designated low-level
(see Section 10.9). No U.S. Department of Transportation (DOT) marking or labeling is required for
low-level samples.

m  The appropriate side of the container will be marked "This End Up" and arrows placed accordingly.

For hazardous samples:

g f
®  The outside of the cooler will be labeled in accordance with DOT requirements.

10.8.3 Shipping Papers

No DOT shipping papers (i.e., bill of lading) are required for environmental samples. Bills of lading wil! be
required to be completed for hazardous samples.

10.8.4 Transportation

Samples collected at the Fumex site will be shipped by overnight delivery service, but only in "cargo only"
aircraft.

10.9 Sample Handling, Packaging, and Shipping

When sent by common carrier, the packaging, labeling and shipping of hazardous wastes and substances is
regulated by the DOT under Title 49 Code of Federal Regulations (CFR). Samples obtained at uncontrolled
hazardous waste sites are classified according to pollutant concentration. "Low level" samples are generally
dilute and are usually collected from areas surrounding a spil! or dump site (i.e., off-site samples from soils, river,
and lakes). "Medium level" samples are generally collected on-site in areas of moderate dilution by normal
environmental processes. "High hazard" samples contain more than 15 percent of any individual chemical
contaminant and generally include those samples collected from drums, tanks, lagoons, pits, waste piles, and fresh
spills. Medium level and high hazard samples require special handling procedures because of their potential
toxicity or hazard.
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Groundwater, and sediment samples collected at the Fumex site are anticipated to fall into the low level category.

All samples will be delivered to the analytical laboratory within 24 to 48 hours of collection.

10.10 Laboratory Sample Handling

The following sections describe laboratory sample handling procedures.

10.10.1 Sample Identification

To ensure traceability of samples while in possession of the contract laboratory, a method for sample

" identification will be developed and documented by the laboratory. Each sample or sample preparation container
will be labeled with a unique number identifier. This identifier will be cross-referenced to the CDM sample
number. There will be a written description of the method of assigning this identifier and attaching it to the
sample container included in the laboratory Standard Operating Procedures (SOPs).

Upon receipt of the samples in custody, the laboratory will inspect.the shipping container and sample botties and
will document receiving information as specified in the ASP. (NYSDEC 1991). The sample custodian or a
designated representative will sign and date all appropriate receiving documents at the time of receipt (i.e.,
Chain-of-Custody forms, Contract Lab Sample Information Sheets, and airbills). The laboratory will contact
CDM directly if documents are absent, if information on receiving documents does not agree, if custody seals are
not intact, or if the sample is not in good condition. The laboratory will document resolution of any discrepancies,
and this documentation will become a part of the permanent site file.

Once samples have been accepted by the laboratory, checked, and logged in, they wil! be maintained in
accordance with custody and security requirements specified in thet ASP (NYSDEC 1991).

10.10.2 Document Control Procedure

The goal of the laboratory document control program is to ensure that all documents for a specified site will be
accounted for when the project is completed. Accountable documents used by the contract laboratory will
include, but not be limited to, loghooks, Chain-of-Custody records, sample work sheets, bench sheets, and-other
documents relating to the sample or sample analyses. The document control procedures are established to ensure
that laboratory records are assembled and stored for delivery to CDM.

10.10.3 Standard Operating Procedures

The laboratory must have written SOPs for (1) receipt of samples, (2) maintenance of custody, (3) sample
storage, (4) tracking the analysis of samples, and (5) assembly of completed data.

An SOP is defined as a written narrative step-by-step description of laboratory operating procedures including
examples of laboratory documentation. The SOPs must accurately describe the actual procedures used in the
laboratory, and copies of the written SOPs will be available to appropriate laboratory personnel. These
procedures are necessary to ensure that analytical data produced under this protocel are acceptable for use in the
NYSDEC enforcement case preparation and litigation. The laboratory's SOPs will provide mechanisms and
documentation to meet each of the following specifications. and will be used by the NYSDEC as the basis for
laboratory evidence audits.
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The laboratory will have a designated sample custodian responsible for the receipt of §amples and have written
SOPs describing his/her duties and responsibilities.

The laboratory will have written SOPs for receiving and logging in of the samples. The procedures will include,
but not be limited to, documenting the following information:

m  Presence or absence of chain-of-custody forms.

‘m  Presence or absence of airbills.

m  Presence or absence of NYSDEC contract laboratory sample information sheets.

m  Presence or absence of custody seals on shipping and/or sample containers and their condition.
®  Presence or absence of sample labels.

m  Sample tag identification numbers, if not recorded on the cl;ain-of-custody record(s).

m  Condition of the shipping container.

m  Condition of the sample bottles.

m  Verification of agreement or nonagreement of information on recetving documents.

®  Resolution of problems or discrepancies with CDM or the NYSDEC.

The lagoratory will have written SOPs for maintenance of the security of samples after log-in and will
demonstrate security of the sample storage and laboratory areas. The SOPs will specifically include descriptions
of storage areas for CDM samples in the laboratory; and steps taken to prevent sample contamination. The SOPs
will include a list of authorized personnel who have access or keys.to secure storage areas.

The laboratory will have written SOPs for tracking the work performed on‘any particular sample. The tracking
SOP will include the following: .

m A description of the documentation used to record sample receipt, sample storage, sample transfers, sample
preparations, and sample analyses. _

® A description of the documentation used to record instrument calibration and other QA/QC activities,

m  Examples of the document formats and laboratory documentation used in the sample recei'pt,_ sample
storage, sample transfer, and sample analyses.

The laboratory will have written SOPs for organization and assembly of documents relating to the site, including
technical and managerial review. Documents will be filed on a site-specific basis.

(Fumex/seci0.sop)
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Each piece of equipment used for measuring, monitoring, or analytical purposes is calibrated and maintained
periodically to ensure accuracy within specified limits.

11.1 Calibration Procedures

Calibration and maintenance procedures and frequency for most field equipment conforms with the
manufacturer's specifications. The manufacturer's specifications for each piece of equipment are available to
CDM personnel.

Equipment used in analysis or sampling has a documented maintenance and/or calibration procedure. These
procedures are available to CDM personnel and include:

®  Equipment identification.

®  Control number.

Calibration and/or maintenance schedule,
®  Equipment necessary to accomplish calibration (when applicable).
®  Procedure for calibration and/or maintenance.

Instruments requiring calibration and/or maintenance have a sticker affixed that contains the following
information: ) .

®  Date of calibration and/or maintenance.
B Next due date for calibration and/or maintenance.
B [nitials of personnel performing calibration and/or maintenance.

An equipment log sheet, as well as a calibration worksheet (where applicable), is kept for each piece of equipment
whose use affects quality. Equipment log sheets are bound into equipment logbooks and contain:

& Date of calibration and/or maintenance,

®  Data pertaining to the calibration and/or maintenance procedure (not contained in specific equipment
worksheets). | '

®  Next due date of calibration and/or maintenance.
®  TInitials of agent performing the calibration and/or maintenance.

n Adjusﬁnents made and the accuracy of the equipment prior to and following calibration (where applicable).
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M Record of equipment failure or inability to meet specifications (where applicable).

If the calibration schedule is not adequately maintained or if accuracy as reported in the specifications cannot be
attained, that instrument is labeled "HOLD" and is unavailable for use until the specifications are attained.

Calibration procedures and frequency of calibration for field equipment is an integral component of each
instrument's operating instructions. The relevant calibration procedures for the following are included in

Appendix E:

pH/Conductivity Meter
" DO Meter

As previously discussed, a CLP laboratory will be subcontracted to analyze the soil, groundwater, surface water,
and sediment samples collected during the site RL. It will be the contracted laboratory's responsibility to perform
calibration and maintenance for all laboratory analytical equipment at the frequencies mandated in the ASP
(NYSDEC 1991).

11.2 Preventive Maintenance

Preventive maintenance activities are as follows.

11.2.1 Master Equipment Control Record

An inventory control system, including equipment and instrumentation utilized for the Fumex site, will be
maintained by the equipment manager as the basis for maintenance and calibration control. The inventory control
documentation for each item includes:

® Description of item.

m  Manufacturer, model number, and serial number.

m Identification number.

®  Name, address, and telephone number of company that services item.
m  Type of service policy.

m Timing and frequency of routine maintenance, servicing, and calibrations.

11.2.2 General Equipment Maintenance and Repair

Standard procedures for equipment maintenance and repair for instrumentation and equipment are detailed in each
manufacturer's specification booklet provided with each instrument sent into the field.

(Fumex/secll.sop)
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The following sections describe the data deliverable format, validation, and reporting.

12.1 Data Deliverable Format

A hardcopy of the data submitted by the contract laboratory will be accompanied by a 5-1/4 inch floppy diskette,
that may be either a double-sided, double density, 360 K-byte or a high capacity 1.2 m-byte diskette. The diskette
will be formatted and recorded using the MS/DOS operating system. The diskette(s) will contain information
relevant to one and only one sample delivery group, and will accompany the hardeopy package for the sample
delivery group submitted to CDM.

Information on the diskette or diskettes will correspond exactly to information submitted in the hardcopy data
package and on the hardcopy data package forms. Blank or unused records in either format will not be included
on the diskettes.

Each diskette will be identified with an external label containing (in this order) the following information:

Disk Density.

File Name(s).

Laboratory Name.

Laboratory Code.

Ease Number (where applicable).

Format B (as outlined in the ASP [NYSDEC 1991]) will be provided by the laboratory. This format consists of
variable-length ASCII records. All values will be reported in decimal form rather than scientific notation, where
appropriate. CDM will be in contact with the contract laboratory to ensure submission of proper format.

Format A is based upon the structure of the hardcopy reporting forms required by the CLP contract. With two
exceptions, Form Suffix and Record Type, all fields in the format correspond directly with entries or items on the
hardcopy forms. The format and protocol to be followed is specified in Exhibit H, Data Dictionary and Format
for Data Deliverables in Computer Readable Format, of the NYSDEC 1991 ASP (NYSDEC 1991).

12.2 Data Validation

The contract laboratory is required to submit the data package to CDM within 30 days of sample receipt. This
data will be provided to the data validator; the validator will provide validated data to CDM within 3 weeks of
receipt of analytical data.

~12.2.1 Completeness

The contract validator will review the data package to determine completeness. A complete data package will
consist of the following components:

®  All sample chain of custody forms.
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m  The case narrative(s) including all sample/analysis summary forms, which appear as an addendum to the
NYSDEC CLP forms package and will be required for all data submissions regardless of the protocol
requested.

= QA/QC summaries including all supporting documentation.
m  All relevant calibration data including all supporting documentation.
'm  Instrument and method performance data.

®»  Documentation showing the laboratory's ability to attain the contract specific method detection limits for all
target analytes in all required matrices.

m  All data report forms including examples of the calculations used in determining final concentrations.
m  All raw data used in the identification and quantitation of the contract specified target compounds.

All deficiencies in the requirement for completeness will be reported CDM immediately. The laboratory will be
contacted by the CDM QA officer and will be given 10 calendar days to produce the documentation necessary to
remove the deficiencies.

12.2.2 Compliance

The contract validator will review the submitted data packages to determine compliance with those portions of the
workplan that pertain to the production of laboratory data. Compliance is defined by the following criteria:

»  The data package is complete as defined in Section 12.2.1 of this SOP/QAPP.

m  The data has been produced and reported in a manner consistent with the requirements of this SOP/QAPP
and the contract laboratory.

®  All protocol required QA/QC criteria have been met.

m  All instrument tune and calibration requirements have been met for the time frame during which the
analytes were completed. ’

m  All protocol requiring initial and continuing calibration data 1s present and documented.

m  All data reporting forms are complete for all samples submitted. This will include all sample
dilution/concentration factors and all premeasurement sample cleanup procedures.

m  All problems encountered during the analytical process have been reported in the case narrative along with
any and all actions taken by the laboratory to correct these problems.

The data validation task requires that the validator conduct a detailed comparison of the reported data with the
raw data submitted as part of the supporting documentation package. It is the responsibility of the validator to
determine that the reported data can be completely substantiated by applying protocol defined procedures for the
identification and quantitation of the individual analytes. To assist the validator in this determination, the
following documents are recommended; however, the EPA Functional Guidelines will be used for format only.
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. Section 12
Data Deliverable Format, Validation, and Reporting

The specific requirements noted in this SOP/QAPP (for example, holding times or special analytical project
needs) arc prerequisite to those noted in the EPA Functional Guidelines:

The particular protocol(s) under which the data was generated; for example, NYSDEC CLP; EPA SW-846;
EPA Series 500 Protocols.

Current data validation guidance documents such as:

"Functional Guidelines for Evaluating Pesticides/PCBs Analyses" Technical Directive Document No.
HG-8410-01 (published by EPA).

The above documents undergo periodic revision; therefore, the most current applicable documents and guidelines
will be consulted.

The validator will submit a final report covering the results of the data review process. This report will be
submitted to the CDM and NYSDEC Project Manager and will include the following:

A general assessment of the data package as determined by the criteria discussed in Sections 12.2.1 and
12.2.2 of this SOP/QAPP.

Detailed descriptions of any and all deviations from the required protocols, including references to the
portions of the protocols involved in the alleged deviations.

Any and all failures in the validator's attempt to reconcile the reported data with the raw data from which it
was derived. (Again, specific references will be included). Telephone logs will be included in the data

_ ¥alidation report.

w A detailed assessment by the validator of the degree to which the data has been compromised by any
deviations from protocol, QA/QC breakdowns, and/or lack of analytical control that occurred during
the analytical process.

The report will include, as an attachment, a copy of the contract laboratory's case narrative including the
NYSDEC required sample and analysis summary sheets.

The report will include an overall appraisal of the data package.

The validation report will include a chart presented in a spread sheet format, consisting of the site name,
sample numbers, data submitted to laboratory, year of CLP or analytical protocol used, matrix, and the
fractions analyzed. Space will be provided for a reference to the NYSDEC CLP when non-compliancy is
involved and a column for an explanation of such violation (see Figure 12-1).

12.3 Data Reporting

The diskettes containing the analytical data from the contract laboratory will be loaded directly into a computer
spreadsheet.

(Fl_lmex/sccllsop)
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Section 13
Quality Assurance Audits

The following describes QA audits to be conducted for the site R,

.13.1 System Audit

A technical system audit or field audit is used to verify that a system of QC measures, procedures, reviews, and
approvals were established and used as specified in the SOP/QAPP (for example, procedures for preserving,
shipping, documenting, and analyzing the samples) and/or HASP. A technical system audit may be conducted
during RI field activities. In addition, the NYSDEC Project Manager will be present to observe the sampling
activities performed during these field events.

An internal systems audit is used to chieck for the use of QC measures and typically includes: interviewing project
personnel; determining if deliverables identified in the work plan have been prepared; determining if documents
received proper technical and/or QA review; reviewing files for appropriate memos, QC records, or other
documentation; and examining the central files to evaluate filing and storage of deliverables. An internal systems
audit will be conducted by the CDM QA officer once during the performance of the site RI and once at the
completion of the project.

13.2 Performance Audits

Performance audits are quantitative checks on various aspects of project activities and are most appropriate to
field measurements and analysis activities. Performance audit techniques include checks on field equipment
measurements and the evaluation of laboratory performance with performance evaluation (PE) samples. Except
for simple field measurements of pH, temperature, and conductivity, analytical field measurements will not be
performed for this assignment. In addition, the calibration and maintenance of these instruments will provide
usable data. Therefore, no performance audits of these field measurements will be performed. Performance
audits on the laboratory may be performed at the discretion of CDM.

13.3 ‘Laboratory Activities

The selected laboratory for the analysis of the RI environmental samples is a NYS-CLP laboratory. As such, the
performance of the laboratory is monitored by the NYSDOH through the use of PE samples and other such
criteria. Performance audits of the CLP laboratories are not anticipated to be performed by CDM for this work

assignment.

(Fumex/sec]3.sop)
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Section 14
Corrective Action

14.1 Overview

When a nonconformance or deficiency is identified during a formal or routine QC audit, corrective action will be
initiated by the CDM QA officer or the appropriate functionary (such as the laboratory QA manager). The
auditor will also be responsible for ensuring that the corrective action has indeed been taken and that it adequately
addresses the nonconformance. A Nonconformance Report Form (as shown on Figure 14-1) will be filed for all
nonlaboratory-related deficiencies.

The auditor will document the completion of the audit by indicating it on the quality notice form,

14.2 Non-Laboratory Activities

Technical staff will be responsible for reporting suspected technical and QA nonconformances by initiating a
nonconformance report. The QA Officer will be responsible for ensuring that corrective actions for
rionconformances are implemented by:

Evaluating reported nonconformances.

Controlling additional work on nonconforming items.

Determining disposition or action to be taken.

Maintaining a log on nonconformances.

Reviewing nonconformance reports.

Evaluating disposition or action taken.

Ensuring that nonconformance reports are included in the final site documentation in document control.

The CDM Project Manager will be responsible for conducting corrective action, as initiated by the CDM QA
Officer. The CDM Project Manager will evaluate each nonconformance report and will provide a disposition by
checking the appropriate box and describing the action to be taken. The Project Manager will also ensure that no
additional work that depends on the nonconforming activity is performed until the nonconformance report is
corrected.

(F u;ncxfsccl4.sop)
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NOMCONFORMANCE HéPOHT

NONCONFORMANCE IMITIATING DATE.
AEPORT NUMBER: OFFICE:

OTECHNICAL
QQUALITY ASSURANCE

NONCONFOARMANCE GESCRIPTION [attach adciticnal pages a3 required):

AEPORYED BY (hamel; TITLE: DATE
CONCURRENCE [cogmuizant manager): DATE:
RECOMMENDED DISPOSITION {attach ;odnln;:ml pages as required);
C REPERFORAM . QREJECT
OACCEPT-AS-IS O OTHER [explain Dalow)

-
MAMESTITLE. - DATE:
ACTION ASSIGMED TO (name): TITLE. OATE:
ACTION TAKEN
EVALUATED/ACCEPTED BY SITE MANAGER: OATE:
CORRECTIVE ACTION REQUIRED:
CORRAECTIVE AC;ION DETERMMINATION BY (~amae): TITLE. DATE:
QUALITY ASSURANCE CLOSEQUT {name): OATE,

Fumex Site - New Hyde Park, New York

c D M NYSDEC Site #1-30-041

Nonconformance Report Form

environmenial engineers, scientists,
planners & management consultants

Figure 14-1




Section 15
Reports

Prior to submission of the RI Report, a Data Usability Report will be prepared and provided following receipt of
the data validation report. This report will address the inclusion of non-compliant data and discuss the need for
- additional sampling due to rejected data or data anomalies.

CDM will prepare a RI Report for the NYSDEC incorporating pertinent field and laboratory data collected during
the RI. This report will include the following: '

objectives of the site RL

m  site deseription, including the environmental setting of the site.

= maps of the site.

®  hydrogeologic conditions.

- characterization of groundwater, and sediment quality at the site.
m  supporting data such as existing well logs and laboratory results.

»  conclusions and recommendations for any second phase RI activities or response actions, if deemed
necessary.

Seven copies of the draft RI report will be submitted to NYSDEC for review. Seven copies of the final RI report,
revised to incorporate NYSDEC comments, will also be submitted to the NYSDEC.

(Fumex/secl5.sop)
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APPENDIX A

EXISTING MONITORING WELL LOGS




CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC WELL LOG
. . WELL DATA € W _READINGS®D
Project . Fumex 03107 . Hole Diom. [in) __6 Date. | DTW MP(2)|Elev.W.T.
Clisnt____Same Final Depth (£t __55 12/3/% |46.34 48.53
pog'.' -1 of 2 Casing Diam. (in) _2 12/10/86 | 45.72 e
Logged By Paul Supple Coalng Length (ft) 4
Owner Screen Setting (1) 4555
wall No. MW-3 Scresn Slot aT,pe._QOQ;L
Loc. _ | Well Status Monitoring
M.P. Elevation — £9-8 SAMPLER DEVELOPMENT
Drllling Storted 11/25/86  Ended 1L/5/46 | Type Lt—spocr '
Dritler Testwell Craig Hommer 10 Ib. 15 gallens sard bailer
Type Ot Rlig Hollow Stem Auger Foll 0 in.
Elev. _SAMPLE —strate Chonge 8 |Depth SAMPLE DESCRIPTION
{1} ! No.lRec.! Depth Blows € - Gen. Dese, | (f1)
11.5 (.5 -2.0 |258 .3' black top
" j[.ight brown medium to coarse s=nd; Ay W2'
fire gravel layer at center of core.
2 j1.7|5'-=-71 40,20,57,61 5 —Brown ard tan altermating layers of medium
—Jto coarse s=nd ad gravel ; dry.
3 |18|0'-120 |10,20,29, 1 101mrom and ten mediom to ccarse sand, s
—Jgravel; &ry; coccasiaal ocenge laminations.
] (Lzb sample)
4 {15]15' -17" |7,14,20,27 . 15Tan fine to coarse sorgd, trace fire gravel:;
~jéry: lower .2' arenge-trown medium sand,
_|trace fine gravel.
5 115 |20 -2 7,19,%,3% Dlicht beown medium to carse sxd, soe
~{gravel ; dry; cccasiarl crarge calared
Jlayers. (Lab sample)
6 (5 |25 -2 |13,14,%6,% 2{Light brown fine to medimm sand, little
—gravel; dry; soe arenge lamiretions:
. pilverize qertz octhle at tip.
7 [t 320 |e,:,2,2 30| orerge-teon fine to mediun sad ard
‘ _lgravel; 6ry. (Lzb saple)
.

REMARKE! 111 ic 4aat valatica ta a enmmon datum




BN

CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC WELL LOG
. . WELL DATA G W READINGSH)
Project See page one Hole Diam. (in) Dote DTW MP(2)|Elev.W.T.|
Clisnt : Fina} Depth (f1) ’
Page 2 o¢ 2 Caslng Diom. (in.)
Logged By Ceoaing Length(f1.)
Owner Scraen Setting {f1)
wsll No, MW-3 Scresn Siot & Type
Loc. Well Status
M.P. Elevation SAMPLER DEVELOPMENT
Drilling Started Ended Type
Dritler Hommer ib,
Type DfRlg Fall in.
Elsv. SAMPLE trato Chongs B | Desth ‘
(t) | No.[Rec,]| Depth “Blows 6 Gon. Denc. | (1t} SAMPLE DESCRIPTION
8 |10 |3 -3 | 616,25,% {35 - Alterraring layers of tan, crange ard bron
—{ fire to coarse sand, e fine gravel; dry. -
9 |10 |40 -420 | 2,9,17,17 4 - Buff well sorted medivm s=nd, little fine -
] grawel; dry;- ccmsioal orange lamimaticn.
I (lab sangle) ) ’
10154 - 47" 2,14,19,20 45— Sae as above, lower W21 wet.
nj2' 0 -52 13,16,25,% 50— BErown medium sand, sare fine gravel; wet.
| : -] (Lab sample)
12| §{55' =57 100/.2° 1 55+
13115460 —62' | 7,12,27,8 60 ‘Brown well scrted medium to coarse sand,
- trece fire gravel; wet.
-] B.O.B. &2' _ ’




YNSULTING GROUND WATER GEOLOGISTS

OUX ASSOCIATES INC WELL LOG
. _ B WELL DATA G W _ READINGS®
aject Fumex 03107 Hols Diam. (in) —6& Date | DTW MP(2)|Elev,W.T.
ient Same Final Depth (1) __55 12/2/86 256.19 48.57
:g; 1 of 2 Caslng Dlam. {in) __2 12/10/& -3 ) 8.3
»qged By _ Paul Supple Coslng Length(ft) _45
vaer i Screan Setting (1L) o5 0
sll No. MW-4 Screen Slot & Type _@.EV_C_.
e. Welt Status _HMonitoring
P. Elevation S4.75 SAMPLER . DEVELOPMENT
Ming Started 11/25/85 _ Ended Type —=ocn
iller Testwell Craig Hommer — 1% b. | 15 gallons sand tailer
peOtRig _Hollow Stem Auger Fall 20 in.
ev. SAMPLE trota Chonge & IDepth|  SAMPLE DESCRIPTION
{1} | No.]Rec.}! Depth -1 Blows & Gen. Desc. || (ft)
' 1 ].5't 5r -2t 5,7.13 - -3" Black top
_{ Uper .2' bron gravel and fire to aoarse
serd; dry.
TJLower .3' brown silt, trace of erbedied -
—] fire gravel; moist.
2 |13 5 -7 7,21,49,52 5 — Tan fine to madiun well sorted gertz sard,
— trace fire gravel; dry; becoming moxe
| qravelly in lower 3T,
P -
3 |1.8 | 10t - 12 12,33,45,0 110 —{ Light brosmn medium to coarse sard ard ‘ﬁne
—f gravel; &y. (Lab sample)
4 |11.2115' =177 9,8,1,38 . 15 4 0-.7' Sare as aove
1 - .7-1.2' Altemating layers of tan, crange—
—{ brown, ard dark brown mediun sad; dry.
5 ps | 200 -220 |.7,288,2,35 20 - Tan ad aenge bron medium to marse s,
~ some gravel; dry. (Leb senple)
6 |l.5| % -27 6,14,25,20 25 - Crange-xown medium to coarse sand, sare
—} fire gravel; dry, cccasional red laminationd
7 1-5 " —- 3 9:16'1);24 33 — Sare as aove
- (Lab =ample)
EMARKS! (1) in faat ralative to & common datum




CONSULTING GROUND WATER GEQLOGISTS

WELL LOG

Projsct See page One

ROUX ASSOCIATES INC

WELL DATA

G_W_ READINGS®

Hol-binm. {in)

Dats DTW MP (2)|Elev.W.T.

Clicqt

Final Depth {f1)

Casling Diom. {in.)

Poge

Logged By clulng Langth (ft.)

Qwnar Screen Setting (ft.)

Well Mo, MW-4 Screen Slot & Type

Loc. well Status

M.P. Elevaticn SAM PLER DEVELOPMENT 7 *
Drilling Startad . €nded Type

Hoammer —__ |b,

\\D

g {1' | 35 -3 | 517,%6,%

1.57 40' - 42' 1,10,13,16

1o p.5'| 4 -4 7:13,23,20

n p.5'y %0 -52' { 9,18,15,22

Driller

Type Of Rig Fall in.

Elev. SAMPLE Strgta Chongs 8 [Dapth SAMPLE DESCRIPTION
(1Y } No.|Rec.| Depth Blows 6 Gen. Desc. | (1L)

= .
111‘111111?1111&*11

Orargetron ard tan medivm to coarse sard
ard gravel; dry.

'Iankellmrted;reditmsarﬂ: dry; ccasianal
thin layers of .arange-txrown mediun srd.

Same as adoove.

50+ Light brown well sccted fire to medium
- =rd, tace fine gravel; wet.

554 Brown fine to medium sand, ad gravel;

12 |.5"| 55" =57 3%,3%6,52,46

4 wet; tight.

B.0.B. 57"

REMARKSE! f1) te oo catatie 1n = cnmemnn dnatum




JCONSULTING GROUND WATER GEOLD GISTS

WELL LOG

.. |[ROUX ASSOCIATES INC
’ - WELL DATA €@ W _READINGSH
Projsct Fumex 03107 Hole Diam. (In) 6 Date DTW MPR2)Eleve.W.T.
Cliant Same Fing! Di’il "u 55 ]2/2/% 46.29 48.51
Page 1 _ _ot__2 Caslag Diom. {in) __2 12/10/85| 45.72 49.08
Logged my __Paul Supple Couing Langta{f1) 45 -
Owner: : ScraenBetting () __—"— |
Well No. . MW-5 Screen Siot A Type OO PC |
Loc. Wall 81ates Moitocing
M.P. Elavation 94.80 SAMPLER DEVELOP“ENT
Orilling Started _12/1/85 __ gndeg 12/1/85 | 1ype — Solit-soom : .
Dritter Testwell Craig Hommar ... 390 . 15 gallens sand? bailer
TypeOtRlg __Hollow Stem Auger Fall 0 in. .
Elev. SAMPLE e e
IStrota Chonge & Depth
(1) | Nofmec. Depth Blows § r%on. Dllc.. (1} SAMPLE DESCRIPTION
1{.5 |.50-20" |e&77 | 2nlack wp ‘
Brown medium to coerse sand, traes gravel;
— m- -
2 20 |5t-7 2,33,100/.5" 5 Erown medium to ccerse sand and gravel:
) Jprer 1.7 wet, aoect in places
3 [1.27 100 —12' |18,38,49,54 10 tight brown medinm to ccarse sard and gravel
P —{dry. (Lb =mple)
4 lis 15t —170 ﬂs,z,go,y 15 qlrer 3" =me as e -
~41' layer derk bxoun well sorted meditm sand;
Sy
_Jexargetxoan coerse sard axd gravel in tip.
5|15y -2' |12,2.,2,90 - 2D ramge-troan mediun sod, little gravel,
—ooasicnal d-inch reddrown layers: dy.
| (Lzb sample)
6 |l.3'\2=' =27 |9,22,19,20 25 ={ Ocarpe-trown medium to carse sard, little
.. ~ gravel; &y.
7 b2l o -3 1,2,28,9 Ej—mnnediuntocnarsesaﬁaﬂg:aval: cry.
- (Lab sample)
-

12) trom tap of PVYC casing

REMARKS: {1) in feat relative 10 & common dotum




JNSULTING GROUND WATER GEOLOGISTS

OUX ASSOCIATES INC WELL LOG
WELL DATA € W _READINGSH)
‘oject Fumex 03107 Hole Diom. {in) Date DTIW WP (2)
lisnt___See page One Finel Depth {11) '
‘age 2 ot 2 Coslng Diom, {in,)
.0gged By Cosing Length (ft)
wner Scraen Setting (f1)
Vall No. MW-5 Screan Sic! & Typs
e, Well Status
i.B. Elevation ~ SAMPLER DEVELOPMENT
rilling Staried ___ Endad Type '
Jritler Hommaer b,
Type Ot Rig Fall in,
Flev. SAMPLE stroto Ch a N
(1) | no.lrec.| Depth Blows & rG:n. Dc:?c.. D(ﬁ.) SAMPLE DESCRIPTION
8 115Y3' -3 7,18,24,24 35— Altermatiryg layers of lignt brown ad orarge
‘ ] brown fine to coarse sard amd gravel; dry.
9 11.0%)40' — 427 10,14,20,25 40 1 Tan medivm well sorted send; dry; same
: —crange ad dark bron laminetions.
_ -
10 [1.5'| 45' - 47 4,10,21,16 45 —Lia‘re as gove
—f Wet at tip of spon.
nij2 052 8/17,%,%6 HSO-Bccmfinetocmrsesaxﬁ, saome fine gravel;
- wet.
12 |1' | 55-57 27,78,55,100 55 4 Brown fire to coarse gravel anc coarse
. -l sard, trece silt; wet.
&0 ~

REMARKS! (1) in fast relctive to & common dotum

(2) trom top of PVC cosing
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HEALTH AND SAFETY PLAN FORM
CDM Health and Safety Program

This document is for the exclusive
use of CDM and its subcontractors

CAMP DRESSER & McKEE INC.
PROJECT DOCUMENT #:

PROJECT NAME Fumex

JOBSITE ADDRESS 131 Hetrscks  Rond
New Hae Puk, WY

[Ho4o .

( } AMENDMENT TO EXISTING APPROVED H&SP?
6 H&SP AMENDMENT NUMBER? NA

PROJECT # OFAT-30- TK1- wkPN

REGION

CLIENT' VYSDEC |

CLIENT CONTACT Jeanigér Pacchiana

CLIENT CONTACT PHONE #__(517)  4S7- 3395 i

{ ) DATE EXISTING H&SP WAS APPROVED? NA

OBJECTIVES OF FIELD WORK (e.g. collect surface soil samples):

‘)COHC’-{ Sedisent Sqmlna Srom d:-tut\\

1\ Grouf]m-lﬁ’ fu-r'fJI'l.Ma_ 0'{'
welle, Groundusle
Q—\'H‘k'uxla

240 {:h-} ﬁ\df\!“hﬁq_
q.\twt‘k'mﬁ Min {Ur'n\* of
ot “! .

3) £ Avtemdary, feplace  Reivking  well cowrs
an i\[e( n\oni{er‘u) weils

TYPE: Check as many as applicable
Active (J{ Landfill ()

Inactive ) ()  Uncontrolled ()}
Secure ") Industrial (¢

Unsecuré Recovery ()
Enclosed space () WellField {)

Unknown ()
Milltary ()
Other (specify)

All requirements described in the CDM Health and Safely Assurance Manual for Hazardous Waste

Operations are incorporated In this health and safety plan by reference.,

SITE DESCRIPTION AND FEATURES: Include principal operations and unusual features {containers, buildings,

FUM*
and, ‘\I\aﬂldh\
F‘M-t-,t OpCrnchb A ‘ll}lmi {;q
-.C‘\lurau\g pife wale  wad Frofey ovir, fpilkigy
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Un pasth lod with 2% cMedme for

St L\ is
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6\:1[5‘.:‘3; afe

Laendel in  khe
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1A Tizg
vidm {1

Q T\{c(minu faon

£ 30 3~\”t\.\

F‘wmc

'j:”m H‘J_l Ea

)blc-\{nl
' a+ {fe rf{c ,qa\l M;‘Je.\@ .eﬁ;{;
bosiss oF Yo T fine gg52, o

O\A‘ll iy in a C)C“I"\f

P R r}f\,ru!(l n-li. F"’"t‘l‘ alro

dikgs, power lines, hifls, slopes, rivers, elc.)

ﬂcpuin{ﬁl areq. Commerciu
6CAiml te pmmacal 6“”(“1!35_
1Y, '
ok ke aphlt by W ok ok T ekl ok
reguls, by gpraye Yoie  thea

f92, Jo bseguint famling  effds  heoe

U‘NM djc

idatifi ¢ Fhordane

n '{J—q. y,-l\ qn& rifmmﬁv‘ 0s G\J( ‘H-'-. ride. _llv\ Cosrent -l::n;.,\{ opcm{q & f{;ut_ """l (),75‘3 6,,”.“” ' Jn F'”
SM Mon, J(w},) Wt Il; ,\‘\\rl {)@m fni l;n[l.lll wt 'ue rife t chasa i ze the  migmbin o ot (I]/ard“e .
SURROUNDING POPULATION: (/}Resldentlal (/{ Industrial (\/f Commercial { ) Rural { ) Urban OTHER: 1 "
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HEALTH AND SAFETY PLAN FORM
CDM Health and Safety Program

This document is for the extlusive

1

use of COM and ils subcontractors,

CAMP DRESSER & McKEE INC.
PROJECT DOCUMENT #: '

THIS PAGE RESERVED FOR SITE MAP (Show exc!usron, conramrnanon reduction, and support zones. indrcate ev,acuanon and reassemb!y points.)
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HEALTH AND SAFETY PLAN FORM This document is for the eclusive CAMP DRESSER & McKEE INC.
CDM Health and Safety Program use of COM and its subcontraclors PROJECT DOCUMENT #:

HISTORY:Summarize conditions that relate to hazard. Include citizen complaints, spills, previous invesligations or agency actions, known injufies, etc.
_ﬂfq _gaﬂplhg 20c;\+§ OCCUrrt(}\ "\.{ EI{ J‘f{{ Srom Iq?'-l to lqgé- ']Z( ’\ijh,-{- Con (tn{M‘hu,\ a-f

d\]ord‘mk S th f\m\:brh} wely wh § 9.7 f’?é Hem  Mwl Q4 December Iorl 1974, Joif Tuspl
C yee wilecel Jorng  the inshallakion  of monirig wells, Tk high o Jowe | of  chling
“a g 530 ppb Son el T Nokat  chlne Gkt e fud af by of
‘ﬂ-\ Man )cor';a1 wells “ad 'd‘{ . C;\loramg Concendra i

enerally  Jecreogeq uith  depdh,

WASTE TYPES:! (\/) Liquid { ) Solid { )Sludge { ) Gas ( } Unknown ( ) Other specify:

WASTE CHARACTERISTICS: Check as many as applicable. WORK ZONES: Describe the Exclusion, Contamination Reduction, and Support

Zones in terms on-site personnel will recognize

( ) Corrosive ( ) Flammable { ) Radloactlve -Vx . exclusion  zane will immedinlely acomd o |
} Toxle : ( ) Volatile ( ) Reactlve Mmont -hr‘uua wells dad dryuell  wha  th foply  wil] o,
( ) Inert Gas ( ) Unknown ()other specify: | TR @ntarisod  roduchien  zme 01 ol fbes H egclutn

2dat Andk e eatrance gote, S,
_ : J wput 2oy a funfd oufsi
b sk B opite o Buba A, |

HAZARDS OF CONCERN: FACILITY'S PAST & PRESENT DISPOSAL METHODS AND'PRACTICES:
(/ eat Stress attach guidelines ( ).Noise ' Furc "PL‘-"'M ’\f J el eplmpatin Dty Siae jag. I
q Ch o, in
(\f Cold Stress atfach guidelines \ j Inorganic Chemicals ] ’II drm  of e Pine ke Wo o fndf oue, spillny Lo
EolosIvelEl o  Organic Chemical Gallns o4 ri uwmbe b bk oydalf Perkey 1o Ht.-.\ 6}, 1o
. n
:() xploslve/Flammable (‘/ ar;am?g;cizler) mnlfu-.l sn{cm\ Y S{ornu-{@ °"'|‘A6-M on 6’@%{ Avene oed » &yt
( ) Oxygen Deficlent (¥ Motorized Traffic ot © s Fueg abe raul, Spryd Hor Yoo vnpard
( )Radlologlcal Veavy Machlnery ﬂnrhn} Lj- Zi;{\ \-'J.", C“u.!.nv. :F't‘ l!\m-f (ontl , J\u(.rcbwn"' -.\'c'rp‘ua -E)cf"l‘fl
( ) Blologlcal Slips, Trlps, & Falls ave bt ke in fh Sl ad Sremdade ot thosbe,

' F“rhqa o [n 0 (Cup) In vil ¥
( ) Other - specify ' nﬂ"'l . Piey the k s‘“"j, Tk et fenad
Oferaley A S ﬁuc{uu\ "’1 é!‘% 6%.”\ sy

: i . . ' . Page 3 ofll
T ' '
Revised : June 15, 1953 l




HEALTH AND SAFETY PLAN FORM
CDM Health and Safety Program

This document is for the exclusive CAMP DRESSER & McKEE INC.

use of CDM and its subcontractors

PROJECT DOCUMENT #:
HAZARDOUS MATERIAL SUMMARY: Circle waste type and estimate amounts if possible:
CHEMICALS: SOLIDS: SLUDGES: SOLVENTS: OILS: OTHER:
Amount/Units: Amount/Units: Amount/Units: Amount/Units: Amount/Units: Amount/Units:
Aclds - Flyash Palnts Halogenated Oily Laboratory
- : (chloro, bromo) Wastes '
Pickling Mine or Mill Pigments Solvents | Pharmaceuticai
Llquors Talllngs o Gasoline C
. Metals Hydrocarbons Hospital
Caustics Asbestos Sludges Diesel Qil
. Alcohols Radlological
ENa:ém Ferrous POTW Sludge : Lubricants
Smelter Ketones " Municlpal
Dyes/Inks Aluminum X PCBs '
Non-Ferrous Esters Construction
Cyanides Smelter Distillatlon Polynuclear ’
Bottoms Ethers Aromatics Munitlons
Phenols Metals
) Other Cther Other '
Halogens - Other specify: Other specify: specify:
specify: specify: -
Dloxins
Other
specify:

OVERALL HAZARD EVALUATION: () High QQ'Medlum { ) Low ({ ) Unknown (Where tasks have different hazarls, evaluate each)

JUSTIFICATION: Condamiasn }5

ot anee

praat | at

}\tsf»\‘ Cw‘\m%ﬂhﬂns, g fn | (mcenfm-hm;' nn' eypee fol b fe fouee ‘bqu«

FIRE/EXPLOSION POTENTIAL: ( ) High

{ ) Medlum

w Low

( ) Unknown

BACKGROUND REVIEW: {X) COMPLETE ( ) INCOMPLETE

Page 4 of il
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HEALTH AND SAFETY PLAN FORM

This document is for the exclusive
CDM Health and Safety Program

CAMP DRESSER & McKEE INC,

Ravisad : June 15, 1953 ' '

use of CDM and its subcontractors PROJECT DOCUMENT #:
HIGHEST
’ OBSERVED WARNING <
KNOWN CONCENTRATION PEL/TLV IDLH CONCENTRATION PHOTO
CONTAMINANTS {specify units ppm or mg/m3  ppm or mg/m3 {in ppm) SYMPTOMS & EFFECTS IONIZATION
and media) (specify) (specify) OF ACUTE EXPOSURE POTENTIAL
burred visio ivn, bt
C}\J ordane, 1530 PPL (T) 0.5 m;ln‘ K00 M].«a Ao ot g{a:‘:‘\ pki:: 3;\';} c::\‘ /VA
I
I
]
Attach, to this plan, an MSDS for each
NA = Not Avaitable NE = None Established U = Unknown ' chemical you will use at the slte.
S =Soll SW = Surface Water T = Tallings W = Waste TK = Tanks SD = Sediment
A = Air - GW = Groundwater S L= Sludge D = Drums L =Lagoon OFF = Off-site Page 5 of Ik
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HEALTH PT‘ND SAFETY PLANFORM This documant is for ihe exclusive CAMP DRESSER & McKEE RNC,
COM Health ahd Salely Program’ use of COM and Ris subconlraciors PROJECT DOCUMENT #:
TASK DESCRIPTION/SPECIFIC TECHMIQUE!S]TE‘LDCM'ION ' . HAZARD &
_ {allach additional shasls as necossary} ’ . TYPE Primary Conllngency SCHEDULE
1 Gollkd wdsnt  fwple  Som dyuell - @ ABc{Dan W Hi Low
: Nenntrusive 3 Jorieg 96
2 Caflel Gromdumds S“F\Plﬂi A monc lor  geondunitr  eleendion - ) @ A B C @ A B D | H MILDW
o4 - tplabug  welle Non-lntyusive @Area Jonag 44
3 Pl ey will ovin iF Aoy Intrusive A B c@]a BLD| W Med (L
T Top €712 may requice rc,aw;r-/fe//aCeme. | (Exlt Area Iﬂrf.-.i ag
4 Intrusive A B CD|ABC®] H Med Low
Non-Intruslve Exlt Area i
5 nrusivé ~ |A B © Bla B © D { H_ Med Low
Noh-Intrusive Exit Area
i Intrusive AR COD|laB C D| H Med Low
) Nondntrusive Exit Area
PERSONNEL AND RESPONSIBLITIES _ '
| COMHEALTH
NAME FIRNM/EHVISION CLEARANCE RESPONSIBILITIES On slta?
kean M olligen Cpmf YO Projecl ar Tasi Manager 1/-;32-
Aom  Mcbovem C bm Jupy D-1]0-s Site Health and Safety Coordinatox($-2-D4

Chm }NFY‘ | D-TJ -3

a2
1-2-3-4
1-2-3-4
§.2-3-4

Alternate Site H & S Coordinator
|
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HEALTH AND SAFETY PLAN FORM

. This document is for the exclusive

use of COM and ils subconiraclors

CAMP DRESSEH & McKEE INC.

Y

1TE "S6. BE AON

4

IDIOW WESSIHQ SUWED WEET

o

SN DT TR e emen S e

DEC @6 95 11:21AM CDM~EDISON

CDM Heallh and Salety Pragram PROJECT DOCUMENT #:
PROTECTIVE EQUIPTAENT: Spocily by lask, Indicale lypa and/for malerial as necessary. Group tasks Il ppssible. Use popies of this sheel it peeded.
BLOCK A l‘/ BLOCK B _ . ' "\
[ =]
S Aesphatory: (V) Nolneaded . ProL Clolhing ( ) Notmeeded | 2 . Resplralory; { ) Nol heeded Prol. CIr*’ \gded
o { ySCHA, Alrline: { )Encapsulalad Suils_- e {) ca,s, Alriine: 8% \,
w - ()APR: ( ) Splash Suit: i : :
= & ()Cansidge: : . éa:tﬂdge. ’( < .
w3 & ()EscapeMasl: Tyvek Coverall or n o2 [)EscapoMask \ o
. % £ ([ )Othar: aransx Covarail v .o yother: _atrerall
T {\/ loth Coverall; o5 E _ voverallz
< 3 Huad and Eye: \) Not noaded 2 2§ Hoadand Eyet{ } M _tigs: .
e { ) Salely Glagsas: ) - 0 uﬂt { ) Salely Glas-
{ ) Face Shiekl; esz( ) ol Meaded ".’ 20 Face g . bsz [ J Not Negf'
: { ) Goggles; ndergloves: _J insifa “: N | ] 1_ ndergloves; _J¥gienl
o { }Hard Hal: AT /< b (W Gloves: Aibile
& { }Other:_ { ) Cvergloves: . { } Overgloves:
- ‘ Other: Specily befow: Olher: Specily below
e f/?fr ( }Not i;zﬁed- { } Tick Spray @ y ffed : { } Tick spray
noe B Steaj -Toe M}Inel Shank ( ) Flotalion Davlce uh:, L .- My eal Shank { ) Flalatlon Device
- {)Rubber Lealher { ) HearIng Prelecllon - 2 et Mﬁalhsr . { )} Hearlng Proleclion
{ } Overboels; { } Sun Screen i _ wverbools: { } Sun Screen
BLOCK © gLocK D
a Rasplratory:{ ) Nol needed Prol, Clothlng { ) Hal npoaded | o Rasplralory:{ } Not needed Prol, Clolhing { }Nol needad
o { 1SCBA, Alrline: ( ) EncapsulatedBult:_____| { YSCBA, Alrllne: ( ) Encapsulaled Sult:____
; { JAPR; ' { ) Splash Sult: K { YAPA: { ) Splash Sullz
% . {)cartldge: - S @ §)Canrdge: ' { ) Apren:
~ ¥ { }yEscapa Mask: { ) Tyvek Covarall t~ © ( }Escepe Mask? { ) Tyvek Goverall
w9 5 ()Other; { } Saranax Caverail w98 {)olen { } Saranox Coverail
=] { ) Cloth Covarali: osE ' { ) Clolh Coverali;
25 Head and Eye: [ ) Nol nasdad { ] Clher: 0 ‘é Heait and Eye: { } Mol needed { ] Other:
$%8 {()salolyGlasses; ¥ X8 ()Salely Glasses:
@ & & { )Face Shlald: Glovoes: { ) Hol Needed 2 4 T [ )Face Shiald: Gloves: { ) Not Needed
oy - [ ) Goggies: : { }Undergloves: o @ ( ) Gagglas: { ) Underglovas:
o< ()Hard Hat ' { }Gloves: " & ( )¥ard Hat: { 1 Gloves;
> { ) Olher: { )Overgloves: = { ) Other: ! { ) Qvergioves:
a Clhar: Speclly befow o Othec: Specily belowr
. ,_._.% Bools: { ) Nol Needed : { ) Tick Spray .. .. E Boots:{ }tol Needed { ) Tickspray |
Y] ﬁ;l-“ { }Stael-Toe { }SleslShank { ) Fiolallon Gevice @ el {)SleelTos ( }Sleel Shank { ) Fiolatlort Devica
@ &< () Ruhber - { )Laalher { ) Hearlng Prolecilon 95 ()Aubber () Leather { ) Hearing Protectlon
RS I ;merhuola- { ) Sun Screen F -1 | {])Overboola: { ) SunScreen

Page 7 of H
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HEALTH AND SAFETY PLAN FORM
CDM Health and Safely Program

This document is for the exclusive
use o!“CDM and its subcontraclors

CAMP DRESSER & McKEE INC,

PROJECT DOCUMENT #:

MONITORING EQUIPMENT: Specify by task. indicale type as necessary. Altach additional sheets if needsad,

INSTRUMENT TASK ACTION GUIDELINES COMMENTS (How and when will you use the manitor?}
Combustible 0-10%LEL No explosion hazard. ) ( ) Nol Needed
Gas Indlcator 1-2-3-4-5-6 10-25%LEL Potontial explasion hazardnotify SHSC,
7-8-9-101 »>25%LEL Explosion hazard; infetupt task/evacuale
21.0%0: : Oxygen normal, .
«21.0%0z Oxygen Deffcient;notify SHSC,
<19.5%0z Interrupt t;sfafevacuara '
Radiallon . d x Background: Notify HSM, { ) Not Neaded
Survey Meter 1-2-3-4-5-6 >2mRrhr: Establish REZ.
' 7-8-82-10 :
Phololonlzation < Specify: { ) Not Needed
Deteclor 1-2-3-4-5-6
7-8-9-10 .
. eVliamp
Type _ :
Flame Jonlzatlon Speciy: ( ) Not Needed
Detector 1-2-3-4-5-6
7-8-8-10
Type
Detecior Tubas/ Specify: { ) Not Neaded
Monitox 1-2-3-4-5-6
7-8-8-10
Type___
Type. o e _ .
Respirable Specify: { } Not Needed
Dust Maniior 1-2-3-4-5-6 )
#8910 1§ team sees visible concentrations of dust in
Type air, or dry, windy conditions that produce dusts, .
Type .. they will leave the area.
Other If team notices unusual odors, or irritation of
Spacily: 1-2:3-4-56 the eye or throat, they will leave the area

7-B-8-10

_page 8 of I




CDM Health and Safety Program

DECONTAMINATION PROCEDURES

HEALTH AND SAFETY PLAN FORM

This document is for the exclusive
use of COM and its subcontraclors

CAMP DRESSER & McKEE INC.
PROJECT, DOCUMENT #:

N

ATTACH SITE MAP INDICATING EXCLUSION, DECONTAMINATION, AND SUPPORT ZONES AS PAGE TWO

Personnel Decontamination
Summarize below or attach diagram;

(0(‘ P?FJOn.\t\ l wi i
Pfa*ec*‘wt < [“{Lh‘j,

order’,

Imout, HA?;\

ia th S’u“o«i.;

--e(bu}pm‘\{ drep

—hod 1«\5( (¥ maval

"'[)0“{‘ “Covee r(hh\\(;"'hﬂrp)
= Covtrall (7§ worn) remond

- % pirntor { o) pepent

~ inker glove  removal

- ,\AM’- AM\ -EA((_ M{\'\

{ ) Not needed

Containment and Disposal Method

Sampilng Equipment Decontamination
Summarize below or allach diagram;

AN

b

9ro8s mechunical repoval o § dud
Wiging  with disposalle towds
0t {ergen{- in wale wad, !

t

~ 'L-"'P waten Fingg
- D \r-nlcv Finge,
< Al érsf

( ) Not needed

“Plha quiprn ke will e décon¥-ﬁnn«k&

Heavy Equlp‘menl Decontamination
Summarize below or altach diagram;

Dr,' ”i..,_ Con u-[—ur}. u..{(( 6(
reapilly b denbapinak Heg
Rquigreat  Jor e wd) Covee
itplaceont Lt PoPe kg
\f wye ‘H\ S'H(‘

p ilpu-\ﬂ( {)r*"')(“’hﬁ- ‘?Qﬁpn-u{‘ will
bi P|qu ia

guf“ I waer~

56- 9 ‘Al l(ln orvm
dispesal

FAavised : June 15, 1983

Contalnment and Disposal Method

Sqﬂfling Q%u}pme,\.’r clcan}.\\a Sulu'l'inj .
will e quowc\ 4o frep back
wh e wils ot Yo sk,

Contalnment and DIsposELMelhod

. !
Dt oy ot Mo decnbwintinn
(.)cﬁntma Co 'u-l'm: will ')t E’}\’-

f%pﬁnf;hl{-{.( of Yo Gatrcdes,

Page 9 of ”
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HEALTH AND SAFETY PLAN FORM

This decument Is for the exclusive

CAMP DHEFSEH & McKEE INC.

CDM Health and Salely Pragram Lse of COM and its subconlraclors FROJECT DOCUMENT #:
EMEAGENCY CONTACTS _ ¥ EMERGENCY CONTACTS NAME PHONE
Waler Supplf Health and'Salety Manager U-«‘u I hm 04y -2125-7000
Slite Telephone Project Manager Yavia  lliye, ARyrsos- oo
EPA Release Repor #3 '1-800.'424-8802 . S;!e Salety Coordinalor Tom Mbusen 534 -Y45-8 Hoo
COM 24-Hour Emergency #:  1-BOD/SKY-PAGE ~ 318214 Cllent Contact JensiFre P““"‘“:’* Ry-Hyr-Taas
Facliity Managetient Other (spacily) EVT_WF( E“&“’L‘) BIp - us 7~ 708
Other {specify) ] Envirohmental Agency d ) .
CHEMTREC Emergency #: 1-800/424-5300 ! State Spilk Number
CONTINGENCY PLANS: Summarize below . Fire Depaniment + wiye Pk P ctis  5lb~7Y2 - 3300
Th  duignalel  owmcondion  rovde  shail  fe Palice Department  Vasw (ondy - by 515- 535~ 7000
Poamph e Toet gebe b BB Avee Th Slate Potice 314-756- 3300
poect  dum Skl feabemble  acpoys  8edfird Heallh Depariment  {Uathe Gondy Matld Byt sl $35-T900
foave  an) wil{ awp el b o sk whl Polson Controf Center [Usse (anty fawn (ol 516-6H1L.3377
"W oadidin hew been reafleried , Occupational Physlclan David Barnes 1-800/229-3674
Contide  wily iagpuct -t gotprent and  er G - ,
b salbiny B dh paet b e tim sk A MEDICAL EMERGENCY | ‘Phone:
; and rq{"“f cordiable. JF wak -le-,. ablervw Aazanis 7 Hosplta) Name: Winthp Un‘wm.‘h Hupedal - 5-663- 0333
Jor el ty ax Coast  prepud fhy will withdow Haspltal Address: 254 Fint I, Mineda &Y Yy50f
Fun th Gra oy ol Yo health M T nﬁéY Manggy -
: E’i’,f"& el Gy, Wk dwring Hhendee s{x_.q_‘ pm%' oy Name ol Cont.acl 4l Hosphak: : Phone:
hare & wer  moe pdede chthy B @id Name of 24-Hour Ambulance: Thesl, alt
Cdiedd by Wi pla, Routeto Hospital: Cress  Hemdks A4 b Earfefd M,
HEALTH AND SAFETY PLAN APPROVALS . Bocal  on  Gukdd RA ot mlea  thpbo
Prepared by, . " Dale . Herdon Higeay. wt"“"ﬂ (riversi ‘L‘I fp&f s
SHSC Signature / %W %ale MV Qq}/‘?ﬁ‘- &mf\ v black  en Hor b H.'g“m?'
HSM Slgnalure GA/W/ an_»g_uom?la Do 1, (7751 Distance lo hosplial ‘) 2. Mile

Aflach map with route la hospltal Pags 10 of if

Aavised :Jure 15, 1993
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APPENDIX C

CURRICULA VITAE OF KEY PROJECT PERSONNEL




Summary

Experience

MICHAEL A. MEMOLI, P.E.

Senior Vice President/Partner
Camp Dresser & McKee

Mr. Memoli has more than 22 years of experience in wastewater, water, solid
waste, and hazardous waste projects, and has provided project management
for many of them. He has prepared reports and design plans, and coordinated
various environmental projects. He is currently managing the design of the
upgrade and expansion of the wastewater treatment plant for the City of
Waterbury, Connecticut, and the design of the Fireman's Training Center
groundwater pump and treat facility for Nassau County, New York. Asa
Senior Area Officer, he directs the activities of teams of engineers and technical
specialists.

Mr. Memoli was project manager for the preparation of a draft environmental
impact statement (DEIS) for the construction of the proposed Roosevelt
Field/Clinton Road-Stewart Avenue bypass. The DEIS included field sam-
pling of soil and groundwater and addressed the impact that potential soil
contamination at this site may have on constructing the roadway.

For the remedial investigation at the Port Washington landfill on Long Island,
Mr. Memoli served as a technical adviser. This project included the develop-

» ment of new, innovative technology for air sampling of volatile organic com-

pounds. Field activities included sampling soil, groundwater, air, and subsur-
face vapors. ‘

For the design and regulatory issues associated with the remediation of the
LiPari landfill, the number 1 hazardous waste site in New Jersey on the EPA's
National Priority List, Mr. Memoli served as a technical adviser. The remedial

" facilities included a flushing system consisting of injection and recovery wells,

along with a groundwater treatment facility consisting of metals removal, air
stripping and carbon adsorption.

For the New York State Department of Environmental Conservation .
(NYSDEC), Mr. Memoli serves as the program manager for all work assign-
ments performed by CDM under the State Superfund contract. This work
included the preparation of RI/FSs of two upstate sites, PSA at seven sites
across the state, and construction oversight for soil removal at an upstate site.

Mr. Memoli is serving as client officer and project manager on the Fireman's
Training Center remedial design project for Nassau County.

CDM Camp Dresser & McKee



Education

Registration

Memberships

Michael A. Memoli, P.E.
Page 2

The project included the piloting of an innovative biclogical fluidized bed
system for insitu biological degradation of vadose zone soil contamination; the
development of site-wide groundwater model; and the preparation of design
documents for multi-prime construction of a groundwater recov- )
ery/treatment/recharge system.

Mr. Memoli was the project manager for a hazardous waste site reclamation
project at the Rockville Centre, New York, transit facility. This remediation
project involved sampling and analysis of oil-contaminated materials, ambient
air quality monitoring, and resident engineering services.

Mr. Memoli was project manager on the Mitchel Field project that involved a
site investigation to determine the extent of contamination at the former Purex
Corporation site on Long Island. This project for the Nassau County Depart-
ment of Public Works also involved the preparation of a remedial action plan
and a conceptual design for a soil decontamination system and ground water
remediation. He provided technical support work related to the groundwater
remediation facility at the site. He is also providing technical support during
cleanup by the responsible party.

He was project manager for design of a VOC removal facility at the Town of
Vestal water supply well 1-1 in New York and was a key participant for the
soil flushing and groundwater treatment facility, consisting of air-stripping
and carbon adsorption, at the LiPari landfill in New Jersey, both EPA
Superfund projects.

Mr. Memoli was project manager for design of water mains to provide a safe
water supply to residences near the Krysowaty Farm and Bridgeport hazard-
ous waste sites in New Jersey, under CDM's REM II Superfund contract with
the EPA.

M.S. - Sanitary Engineering, Polytechnic Institute of New York, 1977
B.S. - Civil Engineering, SUNY at Buffalo, 1972
A'AS. - Engineering Science, SUNY at Farmingdale, 1970

Professional Engineer: New York (1977), New Jersey, Connecticut, and Penn-
sylvania

American Water Works Association

New York Water Environment Association
Long Island Water Conference

Chi Epsilon Civil Engineering Honor Society

CDM Camp Dresser & McKee




Publications

Michael A. Memoli, P.E.
Page 3

"The Value of Vapor Extraction,” written with Peter Gerbasi. Water Environ-
ment and Technology, March 1994.

| "Application of Innovative Technology at Bay Park Plant, Nassau County,"

written with F. Flood and S. Fangman. 54th Annual Conference, New York
Water Pollution Control Association, January 1982.

"Procedures for Performance Testing Belt Filter Presses," written with H.
Heller. 53rd Annual Conference, New York Water Pollution Control Associa-
tion, January 1981.

"Impact of Filter Press Dewatering on Nassau County Composting." Proceed-

. ing of the National Conference on Municipal and Industrial Sludge

Composting, November 14-16, 1980.

{ne11/memoli)

CDM Camp Dresser & McKee



Summary

Experience

D. LEE GUTERMAN

Principal Scientist
Camp Dresser & McKee

As Principal Scientist, Mrs. Guterman's expertise is in the area of marine and
freshwater biology. With more than 12 years of progressively responsible
managerial and technical experience in environmental planning and analyses,
she has designed complex sampling programs and developed detailed labora-
tory specifications for sample analyses. In addition, Mrs. Guterman has pre-
pared work plans and procedures manuals for field operations, performed
environmental sampling, compiled and evaluated analytical data, and pro-
duced numerous remedial investigation (RI) reports and feasibility studies
(FS). Furthermore, she has extensive experience in all phases of hazardous
waste remediation.

Mrs. Guterman has 12 years of progressively responsible managerial and
technical experience in hazardous waste work. Her responsibilities include
planning and execution of hazardous waste site remedial investigations and
feasibility studies, implementation of health and safety protocol, environmental
sampling program design, and data evaluation and interpretation.

Mrs. Guterman is a team leader for the hazardous waste group in CDM's New

" York City office. She is experienced in technical and financial management,

planning and execution of remedial investigations (Rls), development and
evaluation-of potential remedial alternatives, and recommendation of preferred
remediation options. She has served as site manager on several REM II and
TES III hazardous waste sites, including Waldick Aerospace (New Jersey), the
Sarney property and Vestal sites (New York), and the Upjohn site (Puerto
Rico).

Mrs. Guterman has planned and executed a NYSDEC remedial investigation
(RI) of the Pfohl Brothers landfill in Cheektowaga, Erie County, New York.
The site is a 150-acre inactive landfill that has received both industrial and
hazardous wastes. As RI project manager, she is responsible for the overall
technical and financial management of the project, including the supervision of
RI planning documents, initial site characterization, and subcontractor specifi-
cations. She is also responsible for execution of field activities and preparation
of the final RI and FS report.

Mrs. Guterman's role as the CLP (Contract Laboratory Program) authorized
requester under the EPA Superfund contract has familiarized her with all
phases of laboratory analysis, quality assurance/quality control requirements,
and analytic methodologies. Begause of this expertise, Mrs. Guterman main-

CDM Camp Dresser & McKee




D. Lee Guterman
Page 2

tains a key role in sample analyses as well as data management and interpreta-
tion. '

As site manager of the Waldick Aerospace project, an EPA Superfund site in
Monmouth County, New Jersey, Mrs. Guterman completed an RI/FS study to
address both soil and ground water contamination. Her successful completion
of this project was recognized by EPA with a performance rating denoting
"expectations exceeded.”

As site manager of the Upjohn Manufacturing Facility site in Barceloneta,
Puerto Rico, Mrs. Guterman completed a supplemental RI/FS to address
ground water contamination. Successful completion of the project was also
recognized by EPA with an "outstanding" performance rating.

Mrs. Guterman prepared a scope of work and budget estimate for completing
a remedial investigation/feasibility study of the Roosevelt Field site in Nassau
County, New York. The primary focus of this investigation was to address
ground water contamination at the site and to develop potential remedial
alternatives for effectively containing the contaminant plume.

Mrs. Guterman has received advanced training in field monitoring equipment
and is skilled in the use of all field equipment. She is certified to perform

. remedial investigations and to administer first aid. On hazardous waste field

investigations at the LiPari and Waldick Aerospace sites in New Jersey and at
the Robintec site in New York, her responsibilities have included supervision
of a boring program; collection of soil, ground water, and surface water sam-
ples; design and implementation of a sampling program for contaminated
buildings, and technical oversight of geophysical and soil gas surveys. She has
participated in various Rls as site health and safety supervisor, sample manag-
er, QA/QC officer, and technical coordinator.

Mrs. Guterman was involved in developing an artificial intelligence system
that assisted EPA in making decisions concerning the remedial assignment
budgets and schedules used to develop the Superfund Comprehensive Action
Plan (SCAP) by providing site-specific SCAP quality schedule and cost esti-
mates for the RI/FS stages of a remedial assignment.

Mrs. Guterman completed an envirorunental information document for clean-
up operations at Lone Pine landfill in Freehold, New Jersey. This work has
required a comprehensive review of existing environmental conditions in the
vicinity of the landfill and critical environmental issues associated with various
cleanup alternatives. The assessment also includes an examination of local,
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State, and Federal regulations and review procedures applicable to the cleanup
operation.

Mrs. Guterman has performed initial site characterization studies at hazardous

waste sites, prepated health and safety plans for all onsite personnel, and
developed sampling programs to determine the nature and extent of offsite
contamination. She played a major role in implementing a document control
system for the purpose of tracking all job-related documentation and facilitat-
ing the exchange of information between REM II personnel.

Mrs. Guterman prepared the first site-specific health and safety plan for a
Superfund site—LiPari Landfill in Gloucester County, New Jersey—under the
REM II contract. She was health and safety coordinator for all such projects
within EPA Region . Mrs. Guterman completed the U.S. Environmental
Protection Agency (EPA) training course and has been certified to perform
remedial investigations at hazardous waste sites. She has participated in the
EPA public relations training seminar and assisted in coordinating communica-
tions between the REM II team and EPA public communications specialist.

As the Contract Laboratory Program (CLP) Coordinator, Mrs. Guterman is
thoroughly familiar with all phases of laboratory analysis, quality assur-
ance/quality control requirements, and analytic methodologies. She has exten-
sive experience in data management and interpretation. Enrolled in CDM's

health and safety program, Mrs. Guterman completed the 40-hour health and

safety training course. Further, she received special instruction and certifica-
tion in the use of advanced field monitoring equipment.

Mrs. Guterman played a key role in developing the expert system used by
EPA in estimating RI/FS costs and schedule. She provided assistance in
developing cost estimates in support of the $168,000 ARCS contract.

B.A. - Biology, Rhode Island College, 1976
M.S. - Marine and Environmental Science, Long Island University, 1980

Zebra Mussels: The Great Lakes Experience, University of Guelph, Guelph
Ontario, February 1990

Water Environment Federation
Marine Science Association
International Oceanographic Society

[nc1 1/guterman)
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MARK MAIMONE, P.E.

Environmental Engineer
Camp Dresser & McKee

-Summary Mr. Maimone has experience in several aspects of water resource management,
including hydrology, stormwater run-off, water quality, wetlands remediation,
and mathematical modeling. He has been responsible for the development,
calibration, and validation of groundwater flow and salt water intrusion mod-
els. He has directed numerous hazardous waste site investigations, feasibility
studies, and remedial design of soil and water contamination, and was respon-
sible for developing a stream and wetland mitigation program. He has exten-
sive experience in data base design and data management for water resource
planning, and is an experienced air dispersion modeler.

Experience Mr. Maimone directed the preliminary and final design of a groundwater
treatment system at the Fireman's Training Center in Nassau County, New
York. He was responsible for the field sampling program, and directed pilot
studies of a‘bioventing system for soil remediation, and a fluidized bed
bio-reactor for the destruction of BTEX and acetone in groundwater. The
design involved a 2-mgd treatment system for contaminated groundwater,
including metals removal, bioreactor, and air stripping towers, with recharge
of the aquifer system via injection wells and a recharge basin.

Mr. Maimone developed a contaminant transport model for the Purex site on
Long Island. The model was used to help define the extent of shallow and
deep groundwater contamination, analyze the site for the presence of DNAPL
contamination, and to help redesign the extraction system.

Mr. Maimone developed a groundwater model for the design of a groundwa-
ter extraction system for the Fireman's Training Center site in Nassau County,
New York. The model was critical in reducing the court-mandated, 12-well
extraction system down to seven wells, saving the county money in both
capital and operation costs. '

Mr. Maimone developed a groundwater and contaminant transport model for
the East Northport Landfill in Suffolk County, New York. The model simulat-
ed groundwater flow and leachate plume development in the complex,
ice-imported stratigraphy of the North Shore of Long Island. The model was
critical to the remedial investigation plume definition, and the design of ex-
traction options during the feasibility study at this New York State Superfund
site. :
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Mr. Maimone developed a grouﬁdwater model for the EPA Superfund site at
the Waldick Aerospace facility in New Jersey. The model was instrumental in
defining the extent of groundwater contamination, and in designing a
cost-effective extraction and treatment system.

Mr. Maimone directed the evaluation and selection of a soil remediation tech-
nology at a hazardous waste site on Long Island. The technologies included
excavation, removal, and soil solidification. After selecting excavation as the
most efficient alternative, Mr. Maimone directed the design and implementa-
tion of site remediation, leading to the application for site delisting.

Mr. Maimone performed lumped parameter modeling analysis of water quality
data at the Purex hazardous waste site on Long Island. The analysis was
designed to estimate the duration of cleanup of soils and groundwater in the
source area of the site. The results are being used to redesign the existing
pump and treat system. Mr. Maimone also developed and utilized a 3-D
contaminant transport model for the Purex site. The model was used to esti-
mate the duration of cleanup of the plume using pump and treat technology.
The model is presently being used to redesign and expand the current plume
recovery system.

Mr. Maimone was responsible for recommending soil stabilization and fixation
methods for heavy metal contaminated soils at a former industrial site on

' Long Island.

Mr. Maimone was field engineer for the investigation of soil contamination at
a road re-alignment project in Glen Cove, New York. Soil borings were taken
in an area of fill material. The material was analyzed, the results reviewed by
the NYSDEC, and the project modified to the satisfaction of the regulatory
agencies. '

Mr. Maimone participated in the initial investigation of groundwater and soil
contamination at the Fireman's Training Center in Nassau County, New York.
For this groundwater system investigation, he was responsible for planning the
drilling program and siting of monitoring wells. He helped supervise the
collection and analysis of soil and water quality samples at the site.

M.S. - Environmental/Regional Planning, University of Technology, Delft, The
Netherlands 1984

B.S. - Civil Engineering, University of Technology, Delft, The Netherlands,
1982

B.A. - Cum Laude with honors, Brandeis University, 1974
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Professional Engineer: New York (1989)
European Engineer, EEC, 1993

Association of Groundwater Scientists and Engineers
National Water Well Association

- American Society of Civil Engineers

Royal Dutch Society of Engineers

Watson Fellowshlp for Independent Study, 1974

| 'APPEARING IN DUTCH -

"Environmentalists Up in Arms about Federal Land Salé," Technisch Weekblad
voor Ingenieurs, a national magazine of the Royal Dutch Society of Engineers.
July 17, 1982, No. 20/21. (Land use practices in the USA).

"The Introduction of the Two-stage University Program Disturbs the Educa-
tional Balance," Technisch Weekblad voor Ingenieurs, a national magazine of
the Royal Dutch Society of Engineers. July 31, 1982, No. 22/23.

"Two-stage University Program no Remedy for Delays in Graduating,”
Technisch Weekblad voor Ingenieurs, a national magazine of the Royal Dutch

" Society of Engineers. August 27, 1982, No. 26. (The above two articles dealt

with engineering education reform at the university level.)

"USA Wastewater Treatment Program Both Naive and Optimistic," Technisch
Weekblad voor Ingenieurs, a national magazine of the Royal Dutch Society of
Engineers. September 24, 1982, No. 30. (An article about U.S. efforts at waste
water treatment.)

"Making More of the Bijlmer," Inter-University study group; f_éi' planning,
published in January 1984. (Urban renewal plan for an Amsterdam housing
project.)

“The Future Availability of Surface Mining Resources" (Toekomstige
Beschikbaarheid van Oppervlaktedelfstoffen). Written with S. J. Bennema and
P. Ike. TH Delft, Department of Civil Engineering, report to the National
Department of Transportation and Pubic Works, June 1985, ISSN-0169-4499,
Delft, The Netherlands.

Technology Assessment: A Review (TA: een verkenning), P.O.O. memoran-
dum, 1985 - 1, ISSN-0169-4499, Delft, The Netherlands.

1
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APPEARING IN ENGLISH

"Managing Municipal Solid Wastes: A Method of Planning and an Evaluation

of Treatment Systems,” Publikatiereeks Civiele Planologie, No. 10, University
of Technology, Delft, November 1984.

"Using Multi-Criteria Evaluation in Developing Solid Waste Plans", in Evalua-

tion of Complex Policy Problems, A. Faludi and H. Voogal (eds), Delftsche
Uitgeversmaatschappij, Delft, September 1985.

"An Application of Multi-criteria Evaluation in Assessing Municipal Solid
Waste Treatment Disposal Systems," in Waste Management and Research, The

[ournal of the International Solid Wastes and Publjc Cleansing Association
(ISQA), 3, London, September 1985.

"Developing a Data Base for Use in Groundwater Management”, in Journal of

Water Resources Planning and Management, ASCE, Vol. 115, No. 1, ISSN
0733-9496, January 1989.

"Geophysical Surveys for Mapping Boundaries of Fresh Water and Salty Wa-
ters in Southern Nassau County, Long Island, New York." Written with D.
Keil, R. Lahti, and P. Hoekstra. In Proceedings of the 3rd National Qutdoor
Action Conference on Aquifer Restoration, Groundwater Monitoring and
Geophysical Methods, NWWA, Ohio, May 1989, pp. 965-77.

"Analysis of Groundwater Quality: A Data Base Application for the Nassau
County Water Management Plan." Written with L. van der Tak. In Proceed-
ings of the 17th Annual National Conference, Water Resources Planning and

Management Division of the American Society of Civil Engineers, ASCE, New
York, April 1990, pp. 749-58.

"Using Regional Groundwater Model in Water Resource Planning,” in Journal

of Water Resources Planning and Management, ASCE, Vol. 117, No. 4, ISSN
- 0733-9496, July 1991, pp..448-59.

"Development of a PC-Based Three-Dimensional Groundwater Model for
Nassau County, New York." Written with M.A. Taylor and R. Fitzgerald. In

Proceedings: Computers in the Water Industry, AWWA, Houston, Texas,
April 14-19, 1991, ISBN-D-89867-581-2, pp. 597-616.

"Salt Water Intrusion Modeling of Nassau County, Long Island Aquifers.”
Written with R. Fitzgerald. In Proceedings of 5th International Conference on
the Use of Models, International Groundwater Modeling Center and Associa-
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tion of Groundwater Scientists and Engineers, Dallas, Texas, February 1992,
pp- 511-521.

"Sophisticated Computer Tools for Water Management," written with B.
Harley. Prepared for presentation at the ASCE International Symposium on
Engineering Hydrology, San Francisco, CA, July 1993.

"Computer Modeling and Surface Geophysics Help Analyze Saltwater Intru-
sion of Long Island Aquifer," Presented at the National Groundwater Associa-
tion: Focus on Eastern Regional Groundwater Issues Conference, Burlington,
Vermont, September 1993.

"Assessing Nassau County's Water Conservation Program," written with M.

Labiak, ASCE Journal of Water Resource Planning and Management, Vol. 120,
No. 1, January/February 1994, pp. 90-100.

"A Linear Regression Analysis of Nassau County's Water Conservation Pro-
gram," co-author M. Labiak, AWWA Conference Proceedings, June 1994, New
York.

"Computer-Assisted Environmental Planning for Groundwater Management,”
in Issues in Environmental Planning," ed. H.Voogd, European Research in

- Regional Science, Vol. 4, Pion Lmtd., London, pp.100-113.

(ne11/maimona)
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DREW B. BENNETT

Senior Environmental Scientist
Camp Dresser & McKee

Mr. Bennett has 12 years of experience in hydrology, water resources manage-
ment, contamination remediation, environmental management, and air toxics.
He has conducted numerous studies relating to groundwater supply develop-
ment, urban hydrology, remedial action designs for both groundwater and soil
cleanups, natural systems for wastewater treatment, non-point source impacts
on estuaries, and groundwater/surface water interactions. He has also pro-
vided environmental management support for large industrial facilities, and is
experienced in industrial air pollution source sampling and analysis.

As project manager and senior scientist for the Brookfield Avenue landfill

remediation project on Staten Island, New York, Mr. Bennett is directing a

team of engineers and scientists in the RI/FS, risk assessment and remedial
design for this 200-acre inactive hazardous waste site owned by NYCDEP.

The remedial investigation phase of the project involves intensive, state-of-the
art investigations of air impacts, gas production, solid waste hot spots and
groundwafer/ surface water impacts. He is working closely with NYSDEC, the
community, and a Scientific Advisory Committee to address significant public
concerns and maximize State EQBA funding for the project. The project is
following a presumptive approach of remediating "hot spots" and containment
via capping, landfill gas and leachate control.

Mr. Bennett was assistant project manager for a critical path soil remediation
plan and remedial action for a private client developing an industrial site on
Long Island, New York. The site contained 18 underground storage tanks
(USTs) and 45,000 cubic yards of soil mixed with refuse incinerator ash. He
directed the preparation of a feasibility study, remediation plan, risk assess-

" ment, bid documents, and remediation contractor oversight during the recla-

mation of the site for future industrial use.

Mr. Bennett was the project hydrologist for the design of a groundwater reme-
diation system for the Waldwick Aerospace site in Monmouth County, New
Jersey. He assisted in the development of a three-dimensional groundwater
model to aid field hydrogeologic investigations, defined required extraction
rates to capture the solvent plume prior to discharge to a nearby stream,
evaluated the impact of pumping on nearby riparian wetlands, and developed
mitigation measures. He worked closely with CDM's wetland scientists and
EPA's Biological Technical Assistance Group in resolving wetland impact
issues.
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Mr. Bennett is the senior scientist for the design and operation of remedial
systems for contaminated soil and groundwater at the SMS Instruments

- Superfund site in Deer Park, New York. For the soil remediation system, Mr.
Bennett prepared a treatability study that evaluated various forms of soil
vapor extraction (SVE) technology to effectively remove volatile and semi-vola-
tile soil contaminants. Based on this study, Mr. Bennett prepared perfor-
mance-based specifications for bidding the construction and operation of an
SVE system. The SVE system successfully achieved NYSDEC/EPA derived
soil cleanup criteria. For the design of the groundwater pump and treat sys-
tem, Mr. Bennett was responsible for the groundwater pump tests and the
groundwater extraction and recharge well system. He currently monitors and
evaluates the performance of the 100-gpm system and recommends operational
changes as necessary.

For an industrial client's site on Long Island, Mr. Bennett directed an air
sparging/soil venting pilot study involving groundwater highly contaminated
with gasoline and a residual saturation zone below the water table. The objec-
tive of the pilot study was to cost-effectively remediate hot spots as a source
control. In addition to optimizing extraction and injection rates, Mr. Bennett
evaluated the soil stripping and biodegradation treatment mechanisms associ-
ated with sparging. The process was selected for full-scale design and imple-
mentation over a 30-acre site.

For the John F. Kennedy Space Center in Florida, Mr. Bennett participated in
the preparation of a RCRA Facility Investigation and the closure of two
150,000-gallon holding lagoons in compliance with RCRA regulations. He was
responsible for the delineation of contaminants and for preparation of detailed
closure plans and groundwater monitoring plans. He also assisted in prepar-
ing the RCRA Part B application.

Mr. Bennett provided consulting, construction, and operation services for a 75-
gpm groundwater pump and treat project to remediate an off-site plume and
control a DNAPL source. In addition to the groundwater extraction-recharge
design, he provided construction management and system startup services.

As part of a remedial investigation of gasoline-contaminated groundwater at a
large petrochemical distributor on Long Island, Mr. Bennett was the task man-
ager for a soils vapor contamination monitoring program designed to monitor
and evaluate the potential of trace gasoline vapors in residential home base-
ments. Working closely with regulatory agencies and the local health depart-
ment, Mr. Bennett developed a standardized monitoring program. He was
also responsible for air emission stack testing of a number of sources associ-
ated with remedial activities.
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For EPA, Mr. Bennett providec} technical review of a RCRA Part B permit
application for a petrochemical complex undergoing decommissioning in
Puerto Rico. The application{included four SWMU groups totaling 32 individ-
ual units. Active units included two aeration basins receiving wastewater
produced by corrective actiéhs and an industrial landfilt which continues to
receive hazardous wastes from the decommissioning process.

As a senior technical specialist, Mr. Bennett is assisting EPA in reviewing and
guiding remedial designs and actions for the Tutu Wellfield Superfund site in
St. Thomas, USVI.

Mr. Bennett developed and calibrated three-dimensional groundwater flow
and contaminant transport models for the Brookhaven National Laboratory's
remediation program for Operable Units 1, 4, 5 and 6. Multiple source areas
were addressed, including two landfills, waste pits, hazardous waste storage
facilities, STP effluent recharge areas, and experimental agricultural fields.
Model applications were used to identify source areas, guide field investiga-
tions, remedial alternative evaluations, and remedial designs. Mr. Bennett
completed the engineering evaluation/cost analysis phase, and was respon-
sible for pump testing, integrating operable units, and design of the ground-

water extraction and recharge systems.
1

+ M.S. - Environmental Engineering Sciences, University of Florida, 1989

B.S. - Hydrology, University of New Hampshire, 1982
Professional Hydrologist (Groundwater), (94-HGW-1070)

NASA Graduate Assistantship
1991 Kenneth Allen Memorial Award from NYWPCA for the paper
"Retrofitting for Watershed Drainage"

Water Environment Federation

Long Island Water Conference )
American Institute of Hydrology o~

"Design and Execution of Programs for Monitoring Groundwater Contamina-
fion," National Water Well Association, 1982.

"Field Operation of Basic Drilling Equipment,” National Water Well Associa-
tion, 1982.

"Hydraulics of Flow and Contaminant Processes in Groundwater,” Holcomb
Research Institute, Butler University, 1983.
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"Pollution of Groundwater: Chemical Processes," Holcomb Research Institute,
Butler University, 1983.

"Fundamental Concepts in Modeling Fluid Flow and Solute Transport," Prince-
ton University, 1984.

"Sparging Targets Submerged Residual Saturation Contamination,” written
with N. Clarke and L. Buchanan. Presented at the 66th New York Water
Environment Federation Association Annual Meeting, New York, New York,
February 2, 1994.

"Georgica Pond Water Management Issues,” presented at the Conference on
Geology of Long Island and Metropolitan New York, SUNY Stony Brook,
April 23, 1994

"Groundwater Management for the South Fork of Long Island, New York: A
Case Study." Presented to the Group for the South Fork, Inc. Undergraduate
Project, University of New Hampshire, 1982.

"Ambient Groundwater Monitoring System for the John F. Kennedy Space
Center, Florida," written with E. E. Clark, S. Brown, and M. Busacca. In Pro-
ceedings of the Symposium on Monitoring, Modeling, and Mediating Water
Quality. AWRA Technical Publishing Series 87-2, 1987.

"The Modified Reverse-Circulation Air Rotary Drilling Technique for Develop-
ment of Observation and Monitoring Wells at Groundwater Contamination
Sites," written with M. Busacca, and E. E. Clark. Groundwater Contamination
Field Methods, ASTM STP 963, A. I. Johnson and G. Collins, Editors. Philadel-
phia, Pennsylvania: American Society for Testing and Materials, 1988.

"Water Resources Analysis of a Multiobjective Drainage Network in the Indian
River Lagoon Basin." Florida Water Resources Research Center Publication
No. 108. University of Florida, Gainesville, Florida, 1989.

"Retrofitting for Watershed Stormwater Control in the Indian River Lagoon
Basin,”" written with J. P. Heaney. Presented at the Water Environment Federa-
tion 63rd Annual Conference and Exposition. Washington, D.C., October 7-11,
1990.

"Retrofitting Watershed Drainage in the Indian River Lagoon Basin," written
with J. P. Heaney and C. R. Hinkle. Presented at the EPA/NOAA 1st Annual
National Estuary Program Science Symposium. Sarasota, Florida, February
25-27, 1991. ; '
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"Refrofitting for Watershed Drainage,” written with J. P. Heaney. Water Envi-
ronment and Technology, Vol. 3, No. 9, September 1991.

"Application of Groundwater Modeling to Sampling Strategy, Identification of
Multiple Sources and Identification of Potential Public Receptors at
Brookhaven National Laboratory,” written with H. Moe, M.A. Taylor, J.
Brower, and M. Hauptmann. Presented at the USDOE Environmental Restora-
tion '95 Symposium. Denver, Colorado, August 1995,

{net T/bennett)
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CHRISTOPHER S.E. MARLOWE, CIH, CSP

Industrial Hygienist
Camp Dresser & McKee

Mr. Marlowe is a certified industrial hygienist who specializes in environmen-
tal remediation, health and safety, toxicology, health physics, chemical emer-
gency response, liability reduction, disposal technologies, accident investiga-
tion, workforce training, workers' compensation cases, and industrial chemis-
try.

Mr. Marlowe oversees CDM's health and safety program in the mid-Atlantic
and western area states. He reviews hundreds of safety plans per year and
personally trains most of CDM's field personnel in site safety. Mr. Marlowe
oversees medical monitoring, workers' compensation, emergency medical care,
hazardous site safety, exposure monitoring, and accident prevention. Addi-
tional responsibilities include oversight of sample chemical exposures of CDM
and client employees.

Mr. Marlowe also serves as an industrial hygiene and toxicology consultant
and lecturer. He has developed emergency response plans and hazardous
waste training programs for industrial and engineering clients, and designed

air monitoring protocols and safety plans for radon exposure situations.

He was Health and Safety Manager for an engineering firm that assessed
hazardous waste sites, developed innovative technologies, and performed
remediation using those technologies. He has worked on the EPA's TAT,
EERU, ARCS, ERCS, UST, SITE, TES, and REM contracts. He was an emergen-
cy response chemist on EFA's Technical Assistance Team project. As an
OSHA industrial hygienist, he performed hundreds of workplace inspections
in a variety of industries.

He has participated in, or supported, environmental investigations at the
Paducah Gas Diffusion Plant, Savannah River plant, Maxey Flats, Oak Ridge
NL, Sandia NL, Rocky Mountain Arsenal, Lawrence Livermore Labs, Montclair
Radon, and US Radium sites. For each of these projects he provided the
analysis and approval of site-specific health & safety plans.

He is currently revising and developing and updated corporate and program
health & safety assurance manuals. He has designed and presented health and
safety training programs for hazardous waste site workers and managers. He
provides the technical support for corporate health and safety efforts and
serves as the assistant to the Corporate Health and Safety Officer.

\ ;
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Prior to joining CDM, Mr. Marlowe served as manager of safety and health for
the wholly-owned hazardous materials subsidiary of Foster Wheeler Corpora-
tion. He provided oversight of medical monitoring, workers' compensation,
emergency medical care, laboratory operations, hazardous site safety, exposure
monitoring, and accident prevention. He wrote the corporate safety manual,
work plans, and business proposals. In addition, Mr. Marlowe worked for five
years for OSHA, where he was responsible for reviewing processes for poten-
tial hazards, evaluating exposure quantitatively, and developing control tech-
niques. Other duties involved explaining OSHA policy to the public, advising
employers on the most cost-effective ways to comply with standards, and
supervising other industrial hygienists.

B.S. - Chemistry, Rutgers University, 1976
M.S. - Environmental Engineering, New Jersey Institute of Technology, 1984

OSHA Training Institute

-Basic Industrial Hygiene

-Intermediate Industrial Hygiene -
-Advanced Industrial Hygiene ' '
-Industrial Safety Hazardous Materials

-Acoustics and Audiometry

- -Industry Ventilation

Argonne National Laboratory

-Ionizing Radiation Control

NIOSH UQSHERC - New York .
-Respirator Course

Center for Continuing Studies
-Occupational Health Engineering

U.S. Environmental Protection Agency

- -Hazardous Material Incident Response Operations

Certified Industrial Hygienist (CIH), Comprehensive, #2258, 1982
CIH, Hazardous Materials Response and Remediation Specialty, 1993
Certified Safety Professional, Comprehensive, #7215, 1983

Qualified Environmental Professional, #12930065 - 1993

Certified Hazardous Materials Manager, #4511, 1993

Certified Occupational Hearing Conservationist, #5072, 1979 - 1985
Certified Professional Chemist, 1984 - 1990 '

American Chemical Society, Division of Chemical Health and Safety,
Chairman, 1986 - 87 :
American Industrial Hygiene Association, TH Management Technical Commit-
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tee, Program Chairman, 1988 - 89

American Industrial Hygiene Association, Hazardous Waste Technical Com-
mittee, Member - Program Subcommittee

American Conference of Governmental Industrial Hygienists, Member

"Material Substitution for Hazard Control." Presented at the American Chemi-
cal Society Meeting, Atlanta, GA, March 1981.

"OSHA Regulation of Laboratory Waste." American Chemical Society Meeting,
Las Vegas, NV, March 1982.

"OSHA in the Laboratory." CHEMTECH, August 1984.
"Biochemists Wear Wrong Gloves," CHAS Notes, October 1984.

"Chemical Accidents: How Do You Brevent Them?" Presented at the Ameri-
can Chemical Society Meeting, Philadelphia, PA, August 1984.

"Chemical Accidents: Who's to Blame?" Presented at the American Industrial
Hygiene Conference, Las Vegas, NV, May 1985. '

» "OSHA Hazardous Waste Operations Standard - Industry Perspective.” Pre-

sented at the Central States Haz Mat Conference, March 1988.

"Establishing Exposure Guidelines for Hazardous Waste Operations.” Present-

" ed at the HMCRI Superfund 1988 Conference, Washington, DC.

"How to Perform an Industrial Hygiene Survey.at a Hazardous Waste Site,”
with Martin Mathamel. Presented at the HMCRI Superfund 1988 Conference,
Washington, DC.

"Complying with the OSHA Hazardous Waste Operations Standard.” Present-
ed at the 1989 New Mexico Air and Waste Management Conference, Albuquer-
que, NM, November 1989.

{ne1 Umarlows)
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KEVIN C. MULLIGAN, P.E.

Environmental Engineer
Camp Dresser & McKee

Mr. Mulligan is an environmental engineer with project experience in water
treatment plant design, wastewater, and water resources for municipal, private
sector, and industrial clients. He also has extensive experienced in the field of
computer modeling for CSOs, surface waters, distribution and collection sys-
tems, and groundwater systems.

Mr. Mulligan managed the technical analysis for the East Windsor Water and
Sewer Facilities Master Plan. This study incorporated the use of the CDM
"INFRAWORKS" software to analyze facility needs for both the water distribu-
tion and sewer collection systems. He applied the water and sewer system
analytical modules of Infraworks to simulate the operation of the two net-
works. The water system analysis used the Kentucky Pipe model, producing
maps with pressure contours highlighting deficient areas. Mr. Mulligan was
also responsible for devising a methodology for assessing developers the cost
associated with new growth.

Mr. Mulligan prepared the Geographic Information System (GIS) tasks for the

~ Linden-Roselle Wastewater Management Plan. Land use and environmental

features were mapped as overlays toward the determination of future facility
needs and locations. The GIS task also identified environmentally sensitive
areas where future development (and new wastewater facilities) would be
restricted.

For the Elizabethtown Water Company in New Jersey, Mr. Mulligan was
involved in the design of a new 40-mgd water treatment plant. He was re-
sponsible for the design and layout of the rapid mix basins, the flocculation
basins, and the sedimentation basins, as well as the preparation of equipment
specifications. ‘

For the New York City water treatment alternatives project, Mr. Mulligan was
responsible for evaluating the current chemical treatment regime for each of
New York City's reservoirs. This involved evaluating the environmental
impact from the use of chlorine, alum and/or copper sulfate currently used for
treatment of the City's water supply system. He was responsible for selecting
possible chemical, mechanical, biological and watershed management alterna-
ives to the current treatment practices, and for assessing the environmental,
regulatory and administrative impacts of the current regime. In addition, he
was responsible for projecting the expected frequency, duration and dosages of
chemical treatment with and without the institution of watershed management
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fegulations. He was also responsible for modelling the water quality and
environmental impacts of chemical treatment for each reservoir.

For an alternative water supply study in Glassboro, New Jersey, Mr. Mulligan
modeled the network of groundwater systems in the region. The model was
employed to calculate the dependable yields of each aquifer. He also analyzed
the water supply, storage, and distribution system and made recommendations
for system revisions to meet future water demands. In addition, Mr. Mulligan
prepared preliminary cost estimates for system improvements, including the
costs of additional production wells.

As project engineer for a proposed water main extension for West Donegal
Township, Pennsylvania, Mr. Mulligan conducted a hydraulic analysis of the
proposed piping system and then prepared a preliminary cost estimate for the
extension.

For the Aluminum Company of America, Mr. Mulligan worked on the design
of a secure landfill for hazardous onsite materials. Engineering services for
this project included:

Civil site layout

Soil erosion and sediment control plan

Hydraulic analysis of leachate production and migration
Design of a leachate collection and treatment facility

Mzr. Mulligan completed all calculations necessary for the civil site layout of
the landfill. He performed all calculations to determine the amount of runoff
generated by storm events of varying occurrence and subsequently designed
and routed grassed waterways and detention ponds for the facility. He com-
pleted a hydraulic analysis of the amount of leachate generated using the
Hydrologic Evaluation of Landfill Performance (HELP) model. Several design
scenarios consisting of different layer depths and arrangements were analyzed.
From this analysis, a design of the most suitable landfill configuration was
implemented. Calculations to determine proper sizing of storm runoff pipes
within the landfill were completed to determine the proper layout of these
pipes within the landfill. He also prepared and completed the design of the
leachate pumping facilities for the landfill.

Mr. Mulligan assisted in the investigation and design of radon remediation
systems in radon-contaminated homes at the Montclair and Glen Ridge, New
Jersey radon sites. He also prepared the cost estimate for rail transport of all
contaminated soil excavated from the sites to a landfill site in Utah.

'
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ek _ Kevin C. Mulligan, P.E.

M.S. - Environmental Engineering, Manhattan College, 1988
B.S. - Civil Engineering, Manhattan Colle_ge, 1986

Professional Engineer: New York (1994}

American Water Works Association
Water Environment Federation
National Ground Water Water Association

{netifmulligan)
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THOMAS McGOVERN

Civil Engineer
Camp Dresser & McKee

Summary Mr. McGovern is a civil engineer with experience in operations and mainte-
nance, troubleshooting, sample collection, and monitoring of industrial and
municipal facilities.

Experience Mr. McGovern is a civil engineer with experience in operations and mainte-
nance, troubleshooting, sample collection, and monitoring of industrial and
municipal facilities.

For Westchester County, New York, Mr. McGovern was involved in the prepa-
ration of a supplemental environmental impact statement (SEIS). His responsi-
bilities included review of technical material concerning proposed beneficial
reuse alternatives using the SEVAR sludge drying process. Mr. McGovern's
assignment focused on developing various descriptive sections for the SEIS
including those pertaining to process design and end product; process operat-
ing experience; safety, site location, permitting, architecture, scheduling; and
evaluations of economic, public utility, and odor impacts on the surrounding
community. '

Mr. McGovern performed work on a feasibility ‘study for a landfill on Long
Island, New York. Tables were completed to meet New York State TAGM
requirements, cost estimates were prepared, and the effects of the proposed
alternatives on the surrounding area were analyzed. The alternatives focused
on the containment, collection, treatment, and discharge of the landfill
leachate.

For a confidential industrial client's vapor extraction treatment facility, on
Long Island, New York, Mr. McGovern is involved in the daily operation and
maintenance of the facility. His responsibilities include system troubleshoot-
ing, monitoring standard gases for the total hydrocarbon analyzer, intermittent
plant checks, and monthly safety system checks. Mr. McGovern is also re-
sponsible for the operations of an air stripping facility. He collects biweekly
samples, tracks monthly expenditures and takes daily readings of the facility.
Mr. McGovern also coordinates a weekly monitoring schedule of shallow
subsurface wells. Constituent concentrations are tested using an organic vapor
analyzer. Mr. McGovern also serves as liaison to the laboratory and certifying
officials. In addition, he was responsible for measuring over 150 monitoring
wells for groundwater table elevation and product thickness.

Education B.S. - Civil Engineering, University of Hartford, 1990
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Societies

Engineer-In-Training, Connecticut (1990)

Tau Beta Pi Association, Connecticut Gamma Chapter
Sigma Xi, The Scientific Research Society

American Society of Civil Engineers

Water Environment Federation

(nc11/megovern)
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RAFFI PATRICK JAMGOCIAN

Environmental Engineer
Camp Dresser & McKee

Mr. Jamgocian is an environmental engineer with experience in conducting
quality assurance/quality control (QA/QC) investigations, cost worth analyses,
and field sampling at hazardous waste sites. He has developed and imple-
mented computer programs for use in engineering applications such as data
analysis and problem solving. '

For the remedial investigation/feasibility study (RI/FS) of a Staten Island land-
fill, Mr. Jamgocian validated and organized contaminant data in soil, ground-
water, surface water and air samples. He was also involved in determining
potential "hot spots" of illegal dumping based on levels of hazardous and con-
ventional pollutants. :

At the Broome County Nanticoke landfill, Mr. Jamgocian conducted landfill
gas sampling and ran a COM model to predict the volume of landfill gas
generation for the next 50 years. The model's output was used to identify
several alternatives for the beneficial use of the landfill gas. Mr. Jamgocian
evaluated the impact of the 1990 Clean Air Act amendment on the existing
passive vent system, as well as on the possible alternatives.

Mr. Jamgocian drafted the operations and maintenance manual for a 350 gpm

" groundwater treatment facility at the site of a million gallon gasoline spill on

Long Island, NY. He performed various field measurements to monitor the
success of remediation, and created and maintains a database of Q&M costs
vs. lbs. removed.

For the Allegheny County Sanitary Authority's (ALCOSAN) wastewater treat-
ment plant in Pittsburgh, Pennsylvania, Mr. Jamgocian investigated cover
alternatives for the facility's 12 secondary clarifiers. The alternatives were
evaluated based upon economic and non-economic criteria. Mr. Jamgocian's
recommendation of aluminum flat covers was approved by the client.

Mr. Jamgocian conducted a test program for the reduction of NOx emissions at -
a Manhattan power plant and prepared documents and drawings in fulfill-

ment of state permitting requirements.

As a research assistant at the City University of London, Mr. Jamgocian inves-
tigated the self-purification capabilities of natural streams.

CPM Camp Dresser & McKee
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For the NYCDEP, Mr. Jamgocian created a database and supervised a WBE
firm in the data entry of chemical additions to New York City's drinking water
reservoirs. :

Mr. Jamgocian served as a painting inspector during the expansion of a 140-
mgd wastewater treatment plant in Middlesex County, New Jersey.

For the Baldwin Area Sewer Study (Long Island, NY) Mr. Jamgocian main-
tained a database of sewer and manhole inspection records.

M.E. - Environmental Engineering, The Cooper Union, 1995
B.E. - Civil Engineering, The Cooper Union, 1994

Engineer in Training: New York, 1994

40-hour OSHA Hazardous Waste Training, 1995
8-hour Health and Safety Supervisor's Training, 1995

Water Environment Association

American Society of Civil Engineers - Robert Ridgway Award
Tau Beta Pi - National Engineering Honor Society

' Society of American Military Engineers Award

Graduate Fellowship - The Cooper Union
"In Situ Bioremediation of Gasoline Contaminated Soil" Poster Presentation,

proceedings from the Air and Waste Management Association's 41st annual
conference, Atlantic City, NJ, September 1995
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ASTM GUIDELINES FOR SUBSURFACE SOIL SAMPLE COLLECTION




qm‘” Designation: D 1586 - 84

Standard Method for

Penetration Test and Split-Barrel Samplmg of Soils’

This standard is issued under the fixed designation D 1586; the cumber immediately following the designation indicates the year of
original adoption o, in the case of revision, the year of last revision, A number in parentheses indicates the year of last reapproval. A
superscript epsilon ¢} indicates an editorial change since the last revision or reapproval.

This method has been approved for use by agencies of the Department of Defense and for listing in the DOD Index of Specifications

and Standards.

1. Scope

[.1 This method describes the procedure, generally known
as the Standard Penetration Test (SPT), for driving a split-
barrel sampler to obtain a representative soil sample and a
measure of the resistance of the soil to penetration of the
sampler.

1.2 This standard may involve hazardous materials, oper-
ations, and equipment. This standard does not purport to
address all of the safety problems associated with its use. It is
the responsibility of whoever uses this standard to consult and
establish appropriate safety and health practices and deter-
mine the applicability of regulatory limitations prior to use.
For a specific precautionary statement, see 5.4.1.

1.3 The values stated in inch-pound units are to be re-
garded as the standard.

2. Referenced Documents

2.1 ASTM Standards:

D?2487 Test Method for Classification of Soils for Engi-
neering Purposes?

D 2488 Practice for Description and Identification of Soils
(Visual-Manual Procedure)?

D4220 Practices for Preserving and Transporting Soil
Samples?

3. Descriptions of Terms Specific to This Standard

3.1 anvil—that portion of the drive-weight assembly which
the hammer strikes and through which the hammer energy
passes into the drill rods.

3.2 cathead—the rotating drum or windlass in the rope-
cathead lLift system around which the operator wraps a rope
to lift and drop the hammer by successively txghtenmg and
loosening the rope turns around the drum.

3.3 drill rods—rods used to transmit downward force and
torque to the drill bit while drilling a borehole.

3.4 drive-weight assembly—a device consisting of the ham-
mer, hammer fall guide, the anvil, and any hammer drop
system.

3.5 hammer—that portion of the drive-weight assembly
consisting of the 140 = 2 1b (63.5 = 1 kg) impact weight
which is successively lifted and dropped to provide the energy

' This method is under the jurisdiction of ASTM Committee D-18 on Soil and
Rock and is the direct responsibility of Subcommittes D18,02 on Sampling and
Related Field Testing for Soil Investigations.

Current edition approved Sept. 11, 1984. Published November 1984, Originally
published as D 1586 - 58 T. Last previous edition D 1586 - 67 (1974).

2 Annual Book of ASTM Standards, Vol 04.08.
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that accomplishes the sampling and penetration.

3.6 hammer drop system—that portion of the drive-weight
assembly by which the operator accomplishes the lifting and
dropping of the hammer to produce the blow.

3.7 hammer fall guide—that part of the drive-weight as.
sembly used to guide the fall of the hammer.

3.8 N-value—the blowcount representation of the penetra-
tion resistance of the soil. The N-value, reported in blows per
foot, equals the sum of the number of blows required to drive
the sampler over the depth interval of 6 to 18 in. (150 to 450
mm) (see 7.3).

3.9 AN—the number of blows obtained from each of the
6-in. (150-mm)} intervals of sampler penetration (see 7.3).

3.10 number of rope turns—the total contact angle between
the rope and the cathead at the beginning of the operator’s
rope slackening to drop the hammer, divided by 360° (sce
Fig. 1).

3.11 sampling rods—rods that connect the drive-weight
assembly to the sampler. Drill rods are often used for this
purpose.

3.12 SPT—abbreviation for Standard Penetration Test, 2
term by which engineers commonly refer to this method.

4. Significance and Use

4.1 This method provides a soil sample for identification
purposes and for laboratory tests appropriate for soil obtained
from a sampler that may produce large shear strain disturb-
ance in the sample.

4.2 This method is used extensively in a great variety of
geotechnical exploration projects. Many local correlations
and widely published correlations which relate SPT blow-
count, or N-value, and the engineering behavior of earthworks
and foundations are available.

5. Apparatus

5.1 Drilling Equipment—Any drilling equipment that pro-
vides at the time of sampling a suitably clean open hole before
insertion of the sampler and ensures that the penetration test
is performed on undisturbed soil shall be acceptable. The
following pieces of equipment have proven to be suitable for
advancing a borehole in some subsurface conditions.

5.1.1 Drag, Chopping, and Fishtail Bits, less than 6.5 in.
(162 mm) and greater than 2.2 in. (56 mm) in diameter may
be used in conjuction with open-hole rotary drilling or casing-
advancement drilling methods. To avoid disturbance of the
underlying soil, bottom discharge bits are not permitted; only
side discharge bits are permitted.

5.1.2 Roller-Cone Bits, less than 6.5 in. (162 mm) and
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Cathead

greater than 2.2 in. (56 mm) in diameter may be used in
conjunction with open-hole rotary drilling or casing-advance-
ment drilling methods if the drlling fluid discharge is de-
flected. ‘

5.1.3 Holilow-Stem Continuous Flight Augers, with or with-
out a center bit assembly, may be used to drll the boring.
The inside diameter of the hollow-stem augers shall be less
than 6.5 in. (162 mm) and greater than 2.2 in. {56 mm).

5.1.4 Solid, Continuous Flight, Bucket and Hand Augers,
less than 6.5 in. (162 mm) and greater than 2.2 in. (56 mm)

_in diameter may be used if the soil on the side of the boring
does not cave onto the sampler or sampling rods during
sampling.

5.2 Sampling Rods—Flush-joint steel drill rods shall be
used to connect the split-barrel sampler to the drivé-weight
assembly. The sampling rod shall have a stiffness (moment
of inertia) equal to or greater than that of parallel wall “A”
rod (a steel rod which has.an outside diameter of 1% in. (41.2
mm) and an inside diameter of 1% in. (28.5 mm). -

NoTeE 1—Recent.research and comparative testing indicates the type

“rod used, with stiffness ranging from “A” size tod to “N” size rod, will
;'Séaély t)lavc a negligible effect on the N-values to depths of at least 100
mj.

5.3 Split-Barrel Sa;hpler—The sampler shall be con-

structed with the dimensions indicated in Fig. 2. The driving
| shoe shall be of hardened steel and shall be replaced or
repaired when it becomes ‘dented or distorted. The use of
liners to produce a constant inside diameter of 1% in. (35
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5
mm) is’ penmtted but shall be noted on the penetratlon_'
record if used. The use of a sarane retainer basket is permit-
ted, and should also be noted on"the penetration. record if
used

Note 2—Both theory and available test data suggest that N-values
may increase between 101030 % when liners are used.

5.4 Drive-Weight Assembly:

5.4.1 Hammer and Anvil—The hammer shall weigh 140
+ 21b (63.5 = 1 kg) and shall be a solid rigid metallic mass.
The hammer shall strike the anvil and make steel on steel
contact when it is dropped. A hammer fall guide permitting
a free fall shall be used. Hammers used with the cathead and
rope method shall have ag unimpeded overlift capacity of at
least 4 in. (100 mm). For safety reasons, the use of a hammer
assembly with an internal anvil is encouraged.

Note 3—It is suggested that the hammer fall guide be permanently
marked torenable the operator or mspector to-judge the hammer drop

he:ght

5.4.2 Hammer Drop System—Rope-cathead trip, semi-
automatic, or automatic-hammer drop systéms may be used,
providing the. lifting apparatus will not cause penetration of
the sampler while re-engaging and lifting the hammer.

5.5 Accessory Equipment—Accessories such as labels, sam-
ple containers, data sheets, and groundwater level measuring
devices shall be provided in-accordance with the requirements
of the project and other ASTM standards.

6. Drilling Procedure

6.1 The boring shall be advanced incrementally to permit -
intermittent or continuous sampling. Test intervals and lo-
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'0.15 m) of penetration or fraction thereof. The first 6 in.
onsidered to be a seating drive. The sum of the number
Jows required for the second and third 6 in. of penetration
srmed the “standard penetration resistance,” or the “N-
ie.” If the sampler is driven less than 18 in. (0.45 m), as
mitted in 7.2.1, 7.2.2, or 7.2.3, the number of blows per
1 complete 6-in. (0.15-m) increment and per each partial

-ement shall be recorded on the boring log. For partial

-ements, the depth of penetration shall be reported to the
rest 1 in. (25 mm), in addition to the number of blows. If
sampler advances below the bottom of the boring under
static weight of the drill rods or the weight of the drill
s plus the static weight of the hammer, this information
uld be noted on the boring log.
4 The raising and droppmg of the 140-1b (63. S-kg) ham-
- shall be accomplished using either of the following two
hods:
4.1 By using a trip, automatic, or semi-automatic ham-
-drop system which Iifts the 140-1b (63.5-kg) hammer and
ws it to drop 30 = 1.0 in. (0.76 m £ 25 mm) unimpeded.
4.2 By using a cathead to pull a rope attached to the
1mer. When the cathead and rope method is used the
em and operation shall conform to the following:
4.2.1 The cathead shall be essentially free of rust, oil, or
ise and have a diameter in the range of 6 to 10 in. (150-to
mm).
4.2.2 The cathead should be operated at 2 minimum
:d of rotation of 100 RPM, or the approximate speed of
ition shall be reported on the boring log.
.4.2.3 No more than 2% rope turns on the cathead may
used during the performance of the penetration test, as
wn in Fig. [. .
OTE 4—The operator should generally use either 1% or 2% rope
s, depending upon whether or not the rope comes off the top (1%
s) or the bottom (2% turns) of the cathead. It is generally known
accepted that 2% or more rope turns considerably impedes the fall
e hammer and should not be used to perform the test. The cathead
: should be maintained in a relatlvely dry, clean, and unfrayed
lition.

.4.2.4 For each hammer blow, a 30-in. (0.76-m) Lift and
p shall be employed by the operator. The operation of
ling and throwing the rope shall be performed rhythmi-
y without holding the rope at the top of the stroke.

.5 Bring the sampler to the surface and open. Record the
sent recovery or the length of sample recovered. Describe
soil samples recovered as to composition, color, stratifi-
on, and condition, then place one or more representative
tions of the sample into sealable moisture-proof containers
5) without ramming or distorting any apparent stratifica-
1. Seal each container to prevent evaporation of soil mois-
:, Affix Iabels to the containers bearing job designation,
ing number, sample depth, and the blow count per 6-in.
5-m) increment. Protect the samples against extreme
iperature changes. If there is a soil change within the
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sampler, make a jar for each straturmn and note its location in
the sampler barrel.

8. Report

8.1 Drilling information shall be recorded in the field and
shall include the following:

8.1.1 Name and location of job,

8.1.2 Names of crew,’

8.1.3 Type and make of driiling machine,

8.1.4 Weather conditions,

8.1.5 Date and time of start and finish of boring,

8.1.6 Boring number and location (station and coordi-
nates, if available and applicable),

1.7 Surface elevation, if available,
1.8 Method of advancing and cleamng the bonng,
1.9 Method of keeping boring open,

8.1.10 Depth of water surface and drilling depth at the
time of a noted loss of drilling fluid, and time and date when
reading or notation was made, :

8.1.11 Location of strata changes,

8.1.12 Size of casing, depth of cased portion of boring, '

8.1.13 Equipment and method of driving sampler,

8.1.14 Type sampler and length dnd inside diameter of
barrel (note use of liners),

8.1.15 Size, type, and section length of the sampling rods,
and

8.1.16 Remarks.

8.2 Data obtained for each sample shall be recorded in the
field and shall include the following:

8.2.1 Sample depth and, if utilized, the sample number,

8.2.2 Description of soil,

8.2.3 Strata changes within sample,

8.2.4 Sampler penetration and recovery lengths, and

8.2.5 Number of blows per 6-in. (0. 15—m) or partial incre-
ment,

3.
3.
8.

9. Precision and&Biz;s

9.1 Vanations in N-values of 100 % or more have been'

observed when using different standard penetration test ap-
paratus and drillers for adjacent borings in.the same soil
formation. Current opinion, based on field expenence, indi-
cates that when using the same apparatus and driller, N-
values in the same soil can be reproduced with a coefficient
of variation of about 10 %.

9.2 The use of faulty equipment, such as an extremely
massive or damaged anvil, a rusty cathead, a low speed
cathead, an old, oily rope, or massive or poorly lubricated
rope sheaves can significantly contribute to differences in N-
values obtained between operator-drill rig systems.

9.3 The variability in N-values produced by different drill
rigs and operators may be reduced by measuring that part of
the hammer energy delivered into the drill rods from the
sampler and adjusting N on the basis of comparative energies.
A method for energy measurement and N-value adjustment
is currently under development.
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FIG. 2 Split-Barrel Sampler

tions are normally stipulated by the project engineer or
.ologist. Typically, the intervals selected are 5 ft (1.5 mm)
-less in homogeneous strata with test and sampling locations
.every change of strata.
6.2 Any drlling procedure that provides a suitably clean
1d stable hole before insertion of the sampler and assures
\at the penetration test is performed on essentially undis-
irbed soil shall be acceptable. Each of the following proce-
1res have proven to be acceptable for some subsurface
mditions. The subsurface conditions anticipated should be
msidered when selecting the drilling method to be used.
6.2.1 Open-hole rotary drilling method.
6.2.2 Continuous flight hollow-stem auger method.
6.2.3 Wash boring methed.
6.2.4 Continuous flight solid auger method.
6.3 Several drilling methods produce unacceptable bor-
1gs. The process of jetting through an open tube sampler
nd then sampling when the desired depth is reached shall
ot be permitted. The continuous flight solid auger method

1all not be used for advancing the boring below a water table

r below the upper confining bed of a confined non-cohesive
ratum that is under artesian pressure, Casing may not be
dvanced below the sampling elevation prior to sampling.
.dvancing a boring with bottom discharge bits is not permis-
ble. It is not permissible to advance the boring for subse-
uent insertion of the sampler solely by means of prewous
impling with the SPT sampler.

6.4 The drilling fluid level within the boring or hollow-
tem augers shall be maintained at or-above the in situ
roundwater level at ail times during drilling, removal of drill
ads, and sampling.
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7. Sampling and Testing Procedure

7.1 After the boring has been advanced to the desired
sampling elevation and excessive cuttings have been removed,
prepare for the test with the following sequence of operations.

7.1.1 Attach the split-barrel sampler to the sampling rods
and lower into the borehole. Do not allow the sampler to
drop onto the soil to be sampled.

7.1.2 Position the hammer above and attach the anvil to
the top of the sampling rods. This may be done before the
sampling rods and sampler are lowered into the borehole.

7.1.3 Rest the dead weight of the sampler, rods, anvil, and
drive weight on the bottom of the boring and apply a seating
blow. If excessive cuttings are encountered at the bottom of
the boring, remove the sampler and sampling rods from the
boring and remove the cuttings.

7.1.4 Mark the ddll rods in three successive 6-in. (0.15-m)
increments so that the advance of the sampler under the
impact of the hammer can be easily observed for each 6-in.
(0.15-m) increment.

7.2 Drive the sampler with blows from the 140-Ib (63.5-
kg) hammer and count the number of blows applied in each
6-in. (0.15-m) increment until one of the following occurs:

72.1 A total of 50 blows have been applied during any
one of the three 6-in. (0.15-m) increments described in 7.1.4.

7.2.2 A total of 100 blows have been applied.

7.2.3 There is no observed advance of the sampler during
the application of 10 successive blows of the hammer.

7.2.4 The sampler is advanced the complete 18 in. (0.45
m) without the limiting blow counts occurring as described
in 7.2.1,7.2.2, or 7.2.3.

7.3 Record the number of blows required to effect each 6
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CALIBRATION PROCEDURES FOR FIELD INSTRUMENTS
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MEASUREMENT OF DISSOLVED OXYGEN USING
CHECKMATE DO SET

" Equipment
1. Checkmate DO Sat
2, Zaro oxygen solution
Setting Up DO Sensor
The sensor is shipped dry and must be filled before use. )
1. Unscrew the membrane cap from sensor and fill using DO elactrolyte.
2. Tap membrane cap gently to remova air bubbles.Gently screw cap-onto
probe‘_bo.d allowing'sgrﬁlus electrolyts to run out,
{Caution: Do not overtignten)
3. Fit.sensor to meter moduls.
4. Allow 30 minutes for polarisation of slectrade.
. Callbration
For greater accuracy, calibrate the meter daily. -
1.. Remove wetting cap from tip of sensor. Switch on meter.
2, For first calibration point, place sensor in zero oxygen soiution. Allow

sufficient tima for sensor lo stabilise.
Move the sensor in a gentle circular motion.

Make sure sensor Is immersad to a depth of_40mm-'to cover the
tamperature sensing element.

Prass[CAH . CAL 1is displayed onmeter and after ondpointing, the
display automatically updates to zero.

3. For second calibration point, hold sensor in air. Prass . CAL2
is displayed. After endpainting, the display automatically updates to
100% Oa.

In mg/L O: mode, press[CAL and 100 s displayed. Use
and A on the keypad to adjust the display according to the salinity and
barf?metric pressure lables contained on the operating instruction
leaflet.

4, Ta ad'!ust oxygen calibration for salinity and barometric pressure, press

Measuring Sample

Place sensor in sample. After following the im rsion, stirring and stabilisation
steps refarred to during calibration, press to obtain sample result.

Memory Feature

If the result is to be stored in one of five memory allocations, press[Mon
keypad. -

(N.B. A flashing M on display indicates that memory is full)

To re&aéli sample result, press[Aland the last saved measurement is displayed.
‘r;'re:-'i ) again 1o recall other resulls. (These are indicated by MR1 - 5 on the
isplay: . .

N 4 LS . .
vy, AR




MEASUREMENT OF CONDUCTIVITY USING

- CHECKMATE CONDUCTIVITY SET

Equlpmtent
1. Checkmate Conductivity/TDS Set

2. Standard Sqlution (12.88ms or 1413us)

Calibration of System

1. Fit sensor to meter module, ensuring outer sheath is in place.

"2, Switch on meter module.

3. The first calibration point is set by holdin the sensor in the air and
pressing _ CAL 1 will show on display and system will
automatically endpoint to zero.

4, For the second calibration paint, immerse the sensor in the standard

solution, ensuring solution is above call chamber rings and below vent
hole. Ensure thare are no bubbles.in cell chambar.

Prass . CAL 2 will show on display and meter module will auto-
range o the correct standard value and automatically endpoint. (N.B.

The system must.be allowed lo reach. temparature equilibrium in the
solution before measurement is made.) .

. 5. Wash the probe thoroughly with distilled water to prevent carryover to

sample solulion.
Measurement of Sample

By following the guidelines usad in the calibration procedure, immerse sensor
i ple solution. Allow the system to equilibrate for 30 seconds. Press
and the result in milli or micrasiemens will be dispiayed.

For TDS readout, press[MODE] button on keypad.



MEASUREMENT OF pH USING CHECKMATE pH
SET

Equipment

1. Checkmate pH Set
2. Buffar solutions {pH 7, pH 4 or pH 10)
3. Distilled.water

4

Calibratlon

For greater accuracy, calibrate the mater daily.
1. Fit sensor to meter module.

Remove wetting cap.

Switch on matar. :
2. For first calibration point, place sensor in pH 7 buffer solution.

Press- . CAL 1 is displayed, and after end ointing, the displa
automatically updates-to pH 7. ' P Py

2 Remove sensor from pH 7 solution. Wash with-distilled: water. "Blot
glass bulb gently with lint frae tissue. -

Place in pH 4 or 10 buffer . -

4. Press . CAL 2 is displayed, and after endpoin-ti;\g. the di;play
automalically updates to pH 4 or 10.

The meter is now calibrated.

Measuring Sample

1. Remove saasor from the second calibrant.3

2. Wash as before with distilled water.
3, Place sensor in sample solution and press{READ to oblain sample

result




SUMMARY OF OPERATING INSTRUCTIONS

1. CALIBRATION
A. Switch instrument 1o OFF and adjust meter inechanical zeto.
8. Switch to AED UNE and adjust.

C. Prepata piobe lof operation, plug nio instiument, wait up 10 15 minutes .

e w— '

TABLE OF CONTENTS

" GENERAL DESCRIPTION

for probe 10 stabulize. Proba can be tocated in calibration chambes (see in-

struction manual) of ambient air.
_ Swatch to ZERO and adjust.

SPECIFICATIONS

D 1 Instrument
E. Adjust SALINITY knob 1o FRESH. 0 Prob
F. Switch to TEMP and read. : 1obe
G. Usa probe temperatuie and Lrua local Aimosphesic prossuie {o¢ Teel above . Wl Accessories and Replacament Pats
. saa level) 10 datermine corect calibistion valuss from Table | and Ul. {See
pages 13 and 14). - : OXYGEN PROBES AND EQUIPMENT
EXAMPLE: Probe temperature = 219C: Altitude = 1000 feet. from | ¥S16739 D0 Piube
* Teble | the calibration value for 21°C is 8.9 mg/l. From Table Il tha
shiitude factor for 1000 feal is approximataely 96. The correct calibration W YSI§720AB00D Bonle Probe
value is! . n ¥S) 5750 8 O D Bottle Probe
8.9 mg/l X .86 factor = B.54 mg/} v  Cable Adpaiois
. Switch 10 desired chssoived oxygeh rangs 0-5. 0-10. or 0-20 and with v ¥Sl1 5791A and 5795%A Submersibla Shsrers

cabbrate control adiust maler 10 correct cakbration value datesmuned v

Step G.

vi Y51 52721 Bauery Pack

NOTE: | is desicable 1o cakbrate piobe in a tugh humidity envisoament

See nstruclion manusl lof more detad on calivation and othet nstrumeant

and probe chaiactanstics.

2. MEASUREMENT
A Adjust the SALINITY knob 10 tha salinty of tha sampla.

B. Place the pioba and stiser in the sample and swilch the STIARER contvol \V

o ON,

OPERATING PROCEDURES
I Prepanng the Piobe
1} Prepating the Instrument
1] Calibration
Dissolved Oxygen Measurement
Vv Calibranon Tables "

C. When the meter has stabilized switch to the appiopliste 1ange and read

D.O.

D. Wa 1ecominand the instrument ba left on betwean measuioments 10 avoid

necessity fof repolaizing the probe.

3. GENERALCARE

A. Replace the instrument batisfias when unsbis to adjust tored line. Use (2)

Evecaady No. 936 “C™ size or squivalant.

wvi High Sensiivity Membrane
il Recorder Outpul

DISCUSSION OF MEASUREMENT ERRORS

INSTRUMENT CASE

B.hhwcuscupaammmdunumuwmamm

"o thve red O-10 scale. Do not discharge bolow 6.0 Volts. Rocharga for 14- ¥

16 hws. with YSI No. 5728 charges. )

INSTRUMENT BATIERIES

C. Mambrane will last indelinitely, depanding on U3aQS. Aveizge foplace-

mant is 2-4 weeks. Proba should be stored in humid enviroament to pre-’

vont drying oul.
D. Calibsata daily,

WARRANTY AND REPAIR

SCHEMATIC DIAGRAM

4
5
7
7
7
8

18
18

CENTER SPREAD




Tabie il shows the correction faclos that should be used 1o conect the cahtua
uon value for the ellects of atmosphetic pressure of slutude  Find rue al
mosphenc pressurs in the teft hand column and read acruss 1o the nght hand
column 10 determing the comection faclor [{Note that “true” atmasphenc
préssure 15 a3 sead on a batomeler Weather Bureau repothing ol atmosphent
pressura is corrected to saal lavel ) M atmosphenc pressure 1s unknowi, the local
sititude may be substituted Select the altitude n the center column and 1esd
across 1o tha nght hand column for tha coiection factot

Tabla 1| — Ahitude Correction Factor

Atmospheric Pressure E.qui\nlml Altitude = Corfsction

mmhg ’ F1. . Factor
775 540 102
780 0 100
745 542 | 98
730 1094 96
714 1688 94
699 2274 92
684 2864 90
669 3466 A 88
654 4082 a6
638 47586 84
623 5403 82
608 . 6065 80
593 6744 78
578 _ 7440 76
562 B204 .74
647 - 8939 72
6832 9694 J0
517 10472 68
502 11273 66

Souice: Datived from 15th Edition “Srandad Matonals for the Examunation ol
Walsi and Wastewater.”

vi. HIGH SENSITIVITY MEMBRANE
Use of high sensitivity 0005 membranes (V5! 5716) in place ol standard
001" mambianos {YS1 5775) whea measutements are (o be made consistently
at tow lemperatures {less than 15°C) Calbralion and readings will be made just
as if the standard ¥Si 5775 mambiane was being used

The YSt 6776 High Sensitivity Membrana can also be used i cauian
silualions 1o incraase sensitivity at temperatufes above $159C The ranges thus
become 0-2 5. 0-5 and O- 10 mg/} When calibraton with fugh sensitivity mueiy
branes 15 allampted at tempearatures greatec than 159C 1he saleclol swialch st

be set to 0-20 mg/l Muluply the calculated cahbrauon value by 2 For example

at 21°C and 1000 1t almude the calibraton valug would be B6 x 2 o1 ) 1?2
Remember the 0-5, 0 10 and 0-20 my/1 1anges are now O 26 0% aml 010
mg/). and all mg/t 1eatdings must be diwded by 2 for a hnal cachng Wium
et iaee wey thie manaen ACcrACY Wikl he degeaded shghtly

4. Re-assamble the puaces and hold the cannectos uprnght Pous the apony mix

VIl RECUKUER UUIIrus

Quiput at lull scale 1s 114 10 136 mV

Use a 50K or igher inpul unpedance tecon
inals ungrounded

Muany recorders have an adjustable lull scale sensitivity featuie When using

s type, use e 100 mV range and adjust the tull stale lspan, range cantrol,
sensibvity. etc ) contiol o gwve (ult scale chart deliecuon with full scale anygon
meter dellection Reler to the jecarder inswucuons For secotders without this
leatwie. a simple dunvet nelwortk as shown helow can be cunstructed This s

adequate Lo adjust the signal for lull scale chan and meter dellecuon on the 100
mV hxed sange recordess

ter and opetate i with the tes-

FIGURE S

Recordar Output Plug

The YS1 Model 57 15 supplied with the necessaly parts 10 constiuct @ watei-
proal 1ecordes plug lod he Y51 Model 57 Dissolved Oxygen Meter The cable and
poting malanals are not included (See Figure 10).

Genesal purposa epory poting matenals ol medium viscosity ‘and moderalts
cufe rale are recommended Tha lwa tube kils available in haidware stoies are
satislaclory
1 Prepare the cable end by sinppgng back 3/16" |5MD'M ol insulation Tin the

ands wilh rosin cole soldes H polasity is impoitant pin “A" 15 tha | +) terminal
2. Disassemble the CcOnNNAcIol paces and shde the mold. nny. axianson, and

coupling nut aver the cable Solder the leads o the approprate connaciof

mns with 1050 cote solder '
3 'Check al connechions Tha two leads should show electuical continudty (o the
pins and should not contact tha body of each other

o the plast motd untd lud Refill as the epoxy seltles
5. Alter the epony cures the plastic mokd may ba removed with pliers of knule.

AT

[ e

FIGURE 10




Tha Y51 DUJ/DA LBIDISINHT GIISINDUL 13 0N GLUGI2UEF MUt i g

tireum calibranion i tho hald and is also a useful 1ol for NivaSuNNg al shallow probe in the sample 1o be measuied and provide suinng
‘dapths (less than 4°). : . 1 Surnng lor tha 5739 Probe can best be accomphshed with a YSI submers-
As shown wn Figure (A), it consists of a 4-1/2 loot stainfess steel tube (1) at ~ bie sturer. Turn the STIRRER knob ON If the submersible sinrer is not used,
tached to tha calbraton chambar (2), tha measunng ning (3). and 1wo sloppets provide manual stirnag by raising and lowenng the probe aboul 1 f1 per sec-
(4) and (5). . ) ond If the 5075A Calibration Chamber 1s used, the enure chamber may be
For calibsation. insert the solid stopper (4) i the bottom of the calibrauun movaed up and down i the water at about 1 |t per second
chamber (2). Push tha onygen probe {6) through the hollow siopper {5) as 2 The YSI 5720A has a built in power dnven shier
shown in Figure (B). Place the probe in I maasuring ring. Figgure C). and i . 3 With the ¥SI 5750 sample suinng must be accomplished by uther means
marsa the probe in the sample 10 be measured for five minutes to thecmally such as with the use of a3 magnelic stenng bar :
squilibiate the proba. Quickly transler the probe to the calitwalion chamber b} 4 Adjust the SALINITY knob 10 she sabnity ol the sample
dasning excess. water from the chambe: ‘and shaking any excess droplets from o 5 Allow suthcient nme fur probe 1o stabilue lo sample tempecalure and dis-
the probe mambrana. For maximum accuracy, wet the inside of the calibratioi L solved onyyen HAead dissolved oxygen
chamber with fresh water. This creates a 100% relalive humidity environment ' ’
for catibation. Piace the chambar in the sample for an additional hive minutes V Calibration Yables .
tor knal thermal squikbnum. Calbvale the picbhe as dascnbed w the au- Tabta 1 shows the amount of axygen in mg/1 that 1s dissolved in aur saturated
calibration pt jure. Keap tha handle above water at all times. fresh water at sea level {760 mmHg atmosphenc prassure) as tempearatura varnos
Aher calbration. return the piobe 10 the measurement nng for shaliow . lrom0° to 45°C
maasurements. Move tha probe up and down, or horuzontally, approumaluly one
foot 8 second wiile moasunng. In rapdly lowing streams {greater than 5'/sec Table'| — Solubility ot Oxygen in Fresh-Wate:
ond) instal tho proba 1n the measunng nng with the pressure compensating . :
disphragm towards the chamber Temperature mg/l Dissolved Temparaturs mg/I Dissolved
°C Oxygen °C Oxygeon
0 1460 23 B 56
_ 1419 24 B 40
5 2 1381 25 824
3 1344 26 809
4 1309 : 27 7195
! 5 5 12.756 iﬁ 28 781
1 _ 8 1243 29 767
7 12.12 .30 7 54
@ 8 1183 a 741
- 9 1155 32 728
{ 10 127 33 716
3 m 11 11010 34 705
: 12 10.76 35 693
T—] - 13 10 52 36 6 82
14 1025 ’ 37 671
P 2 6 15 10 07 a8 661
- 16 9 B85 kL 6561
17 9 65 40 641
18 9 45 41 - . 6 31
‘L 19 926 42 622
—o 4 20 ' s 07 43 613
!, " : 21 890 14 604
: 22 872 as 596
Figure A Figure B Figure C

Source  Denwed from 151h Edinnn “Standaid Methods tor thae Lxdounaton ol |

FIGURE 8 . Watul aiml Waslewdtu ™
12 9 o 13
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CDM Camp Dresser & McKee

environmentel | 100 Crossways Park West
services | Woodbury, New York 11797
Tel: 516 496-8400 Fax: 516 496-8864

December 22, 1995

Ms. Jennifer Pacchiana, Project Manager

New York State Department of Environmental Conservation
50 Wolf Road

Albany, New York 12233-7010

Re: State Superfund Standby Contract ‘
Fumex Sanitation Site, Site # 1-30-041
WA #: D002925-13

Dear Ms. Pacchiana:

CDM has put together a bid package for drilling services at the Fumex Sanitation site. The four
standby drillers that CDM uses for all DEC work were contacted and asked to bid on the work.
The following pages contain the entire package sent to each drilling company. In addition, the
proposals from each drilling company are included.

It is CDM’s position that the contract to perform the work assignment detailed in the scope of
services should be awarded to SIB Services. SJB provided the most competitive bid of $5791.00.
The proposed cost for all of the drilling subcontractors were as follows:

SIB Services: $5,791.00
Summitt Drilling Co: $8,890.00
Parratt Wolff Inc: $9,030.00
American Auger: $14,390.00

Should you have any questions please feel free to call.
Very truly yours,

CAMP DRESSER & McKEE

i AATNRS £ AV W eV -
Mark Maimone,
Project Manager

cc: K. Mulligan, CDM w/attachments.
(Fumex/letter)




Section 1
Introd uction

The Remedial Investigation (RI) Work Assignment (D002925-13) for the Fumex Sanitation Site (Fumex),
located in the Village of New Hyde Park, Nassau County, New York, was authorized by the New York State
Department of Environmental Conservation (NYSDEC), under the State Superfund Standby Contract (SSSC).
The Work Assignment, and NYSDEC authorization for the expenditure of work plan development cost funds,
was assigned to Camp Dresser & McKee (CDM) in a letter received on October 31, 1995 (NYSDEC 1995).

This document is the Fumex site RI draft work plan, the first deliverable to the NYSDEC under the work
assignment (NYSDEC 1995). Corresponding documents under separate cover are the Fumex site RI draft Site
Operations Plan/Quality Assurance Project Plan (SOP/QAPP) (CDM 1995), which includes a draft site Health
and Safety Plan (HASP), and draft Minority Owned Business Enterprise/Woman Owned Business Enterprise
(MBE/WBE) Utilization Plan (CDM 1995).

1.1 Site Background and History

The following sections provide a description of the Fumex site.

1.1.1 Site Location, Ownership, and Use

The Fumex site is located at 131 Herricks Road in the Village of New Hyde Park, Nassau County, New York. It
encompasses approximately 1 acre of land and includes a one story masonry and metal frame building, with no
basement. The site building is bounded to the west by a paved parking lot. Fumex Sanitation has operated a
commercial termite extermination facility at this site since 1952 and land use prior to 1952 is unknown by CDM.

The site is bounded on the north by Bedford Avenue, on the south by residential homes on the east by Herricks
Road, and on the west by residential houses and Armstrong Road (see Figure 1-1). The area surrounding the site
consists of industrialized/commercial properties as well as residential properties south of the site..

Fumex was owned by Steven Schwimmer until it changed names to 8.S. Sanitation Inc. It no longer operates at
this facility and is proceeding with filing for bankruptcy.

1.1.2 Site History

Fumex Sanitation Inc., is a New York Corporation originally formed on December 6, 1948. Fumex has operated
a commercial termite extermination business at this site since 1952. In August 1981, a drum of chlordane rinse
water stored at this site was knocked over, spilling approximately 30 gallons of the rinse water onto the asphalt
parking lot behind Fumex. The material entered two stormwater catch basins on the adjacent road (Bedford Ave.)
and a dry well in Fumex’s parking lot.

Fumex also regularly sprayed their then unpaved parking lot with 1-2% chlordane for insect control from 1952 to
1978.

In 1986, the NYSDECs Region 1 office entered into an order on consent with Fumex to determine the extent of
chlordane in the soil and groundwater at the site and evaluate remedial alternatives.

CDM Camp Dresser & McKee . 1-1
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Section 1
Infroduction

A hydrogeological investigation was conducted in 1986 by Fumex to satisfy the requirements.of the Order on
Consent. Three monitoring wells were installed at the site, in addition to the two wells that were previously
_ installed. The five wells have been sampled and the results are as follows:

Chlordane Concentrations in Groundwater
(concentrations in ppb)

Monitoring Well July 1984 Dec. 4, 1986 Dec. 10, 1986

1 39 96 1997
2 .53 | 40 201
3 NS NS 0.89
4 NS 55 | 3.6

5 NS 56 163

Soil samples were collected during the installation of these monitoring wells. The chlordane concentrations
reported in these samples show that the highest concentrations were found in MW-5 and that the concentrations in
all wells generally decreased with depth. The results are as follows:

Chlordane Concentrations in Soil (ppb)

Monitoring Well July 1984 Nov. 1986 . Dec. 1986
1 ‘ 1530 (25 - 27') NS NS
105 (35 - 37
14 (40 - 42"
2 , 9 (30 - 329 NS NS
' 3 NS 1492 (10-12) 480 (45 - 47"
. - 96.9 (20 - 22')
- 308 (30-32)
| | 90.3 (40 - 42)
: 59.4 (50 -52')

4 NS ; 417.(10- 12" 670 (30 - 32')

CDM Camp Dresser & McKee 1-3



Section 1

Introduction
Monitoring Well " July 1984  Nov.1986 - Dec. 1986
4 (cont’d) NS 1344 (20 - 22°)
700 (30 - 327)
5 NS 1500 (10 - 12) 1500 (30 - 32Y)
1494 (20-- 22') 1400 (45 - 47"
619 (30 - 32"

Based on the results of this investigation, a Phase 1 investigation was conducted in 1989, In 1989 Fumex was
notified of the site’s inclusion in the Registry on Inactive Hazardous Wastes Disposal Sites in New York State.
Steven Schwimmer was notified of his status as a responsible party in 1994. Counsel for Mr. Schwimmer
responded that he did not wish to enter into an Order on Consent with the Department to remediate the site.

1.2 Environmental Setting

The following sections provide a description of the environmental setting at the Fumex site.

. 1.2.1 Site Topography

The Atlantic Coastal Plain physiographic province of North America is located along Long Island. Two lines of
hills made of glacial debris exist along the northern and central part of Long Island. The northern moraine is the
Harbor Hill moraine and the central moraine is the Ronkonkoma moraine. These moraines converge in western
Long Island. The topography between these two moraines is relatively flat and gentle (Lawler, Matusky & Skelly,
1989). o ’

The Fumex site lies on this relatively flat and gentle topography between the two moraines. There is a slight
increase in elevation to the east and west of the site (Lawler, Matusky & Skelly, 1989). '

1.2.2 Geology

The subsurface conditions beneath the site consist of sediments from the Pleistocene glacial outwash. These
sediments consist of stratified sands and gravels which were deposited by the melting glacials of the receding
Harbor Hill moraine. These sediments are located at a depth'of 100 to 150 feet and are very permeable. Beneath
these sediments, till from the Ronkonkoma moraine may be located.! This till consists of relatively impermeable
clay, sand and boulders (Lawler, Matusky & Skelly, 1989).

Cretaceous sediments are located beneath the Pleistocene glacial outwash sediment. These cretaceous sediments
consist of the younger Magothy formation and the older Raritan formation. The Magothy formation is composed
of 300 to 400 ft. thick, moderate to highly permeable, fine to medium sand. Coarse sand or sandy clay lenses are
also found in the Magothy formation. The Raritan formation includes the Raritan clay and Lloyd sand
formations. The Raritan clay is an impermeable clay layer with sand and gravel lenses. The Raritan clay is
approximately 100 to 150 ft. thick. The Lloyd sand ynderlies the other formations and consists of fine to coarse
sand and gravel. The Lloyd sand has a moderate permeab:hty and is nearly 150 ft. thick (Lawler, Matusky &
Skelly, 1989).

CDM Camp Dresser & McKee . 1-4
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Precambrian crystalline rock, including mica schist, gneiss and granite, is the bedrock which underlies Long
Island. The bedrock has minor water-bearing fractures and is relatively impermeable. The bedrock depth is
approximately 830 ft. near the Fumex site (Lawler, Matusky & Skelly, 1989). '

1.2.3 Hydrogeology

The groundwater of Long Island consists of sediments from the Pleistocene and Late Cretaceous glacial outwash.
The Precambrian bedrock is considered the lower limit of the aquifer due to its relative impermeability. There are
three water-producing aquifers: (1) the Upper Glacial aquifer, (2) the Magothy formation, and (3) the Lloyd sand.
of the Raritan formation (Lawler, Matusky & Skelly, 1989).

~ The Upper Glacial aquifer consists of permeable Pleistocene outwash sands and gravels. It is located at a depth

of 47 ft. below land surface and is approximately 45 to 50 ft. above mean sea level. This aquifer is
approximately 100 ft. thick. Groundwater flows southwest in the area of the Fumex site. Very small amounts of
this aquifer are used for industrial purposes (Lawler, Matusky & Skelly, 1989).

The Magothy formation is composed of moderately to highly permeable sands with intermittent clay layers.
These clay layers form less permeable areas in the aquifer. The Magothy formation is used as the primary aquifer
for public drinking water in Nassau County. The aquifer is approximately 400 ft. thick (Lawler, Matusky &
Skelly, 1589). '

The Lloyd sand of the Raritan formation is located bencath the Magothy aquifer. An impermeable Raritan clay
formation divides the Magothy aquifer and the Lloyd sand. The Lloyd sand aquifer is located between 650 to 700
ft below the surface near the site and is considered a confined aquifer because its water is under artesian
conditions. Deep public supply wells are located in this aquifer, within a few miles of the Fumex site (Lawler,
Matusky & Skelly, 1989).

Percolation of rainwater through the soil is the primary means of recharge to the aquifers. The Upper Glacial
aquifer is replenished directly by water from the surface. The Upper Glacial aquifer and Magothy aquifer are
hydraulically connected. The slow, vertical migration of water downward supplies the Magothy aquifer. The
Lloyd sand is also supplied by the slow, vertical migration of water, through the Raritan clay (Lawler, Matusky &
Skelly, 1989).

1.2.4 Surface Water and Drainage

Several sporadic ponds are located within 0.5 miles of the site. These ponds may be used as.recharge basins.
Hempstead Lake is located approximately 4 miles southeast of the site in Hempstead Lake State Park. Valley
Stream is located approximately 5 miles southwest of the site. Valley Stream drains into Jamaica Bay. Site
runoff is directed towards the onsite dry well. Runoff from outside the site is most likely directed to the local
stormwater collection system (Lawler, Matusky & Skelly, 1989). :

1.3 Project Objective

The objective of this Work Assignment, i.e., project, is to comiplete a RI pursuant to NYSDEC requirements,
which includes the following:
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®  Work plan development (including a SOP/QAPP, HASP, and MBE/WBE Utilization Plan)
®  Site characterization ( remedial investigation [RI])

This document is the draft R work plan deliverable. Corresponding documents (draft SOP/QAPP, which
includes a draft site HASP, and draft MBE/WBE Utilization Plan are submitted to the NYSDEC concurrently
under separate cover. .

The objectives of the RI for the Fumex site are to 1) identify possxble contamination source arcas 2) define the
groundwater contamination 3) identify any receptors, 4) discover if the adjacent properties have been negatively
impacted by the contannnatlon and 5) evaluate if a further RI, a feas1b111ty study (FS) and/or IRM will be

necessary.
Specifically, the principal elements of the RI for the Fumex site are:,

¥ to characterize the existing concentrations of chlordane in the drywell by collecting sediment samples from
the drywell on site. :

® to characterize the hydrogeology of the site including the gencral flow direction(s) of the aquifer, and the
hydraulic relationship between the five monitoring wells based on two rounds of synoptic water level
measurements.

B to characterize the present concentration of chlordane in the groundwater (if it exists) on site,

m to inventory the extent of potentially affected areas by identifying nearby homes or businesses that may use
private water supply wells. - '

CDM Camp Dresser & McKee , : 1-6
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2.0 Scope of Services:

The Fumex Site has 5 monitoring wells (three 2-in and two 4-in) and a dry well. All work is to be performed in
the order listed below:

From the drywell, three 2-inch diameter split spoon samples should be obtained from the following
elevations: .

0 - 4 f. of sediment,
20 - 25 ft. of sediment,
and 45 - 50 ft. of sediment.

The augering should be performed using a 4.25-inch ID hollow stem auger. The split spoon samples
should be obtained using pre-cleaned split-spoon samplers.

The monitoring wells will need to be repaired and/or rehabilitated. The two 4-inch ID wells will require the
repair/replacement of the top 12 inches of PVC casing. This part of the casing is exposed and should not
require excavation. -

All wells will require the installation of pfbtective casings (flush mounted) with locking cover, drain hole
and concrete apron.

All 5 wells will require redevelopment. The well development method will be the pump and surge method
(with surge block).

CDM Camp Dresser & McKee - 1-7
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SJB Services

Bid Summary
Item No. Description Unit Cost Each or # Total (3)
- Mobilization Lump Sum 1
1 Personal Protection Equipment $0/ppd 3 days/2 people $0.00
3 Hollow Stem Augering (4.25" ID) $10/1.1. 50 ft. $500.00
161 Steam Cleaner $60/day 1 day $60.00
47 Split Spoon Sampling (2.00" ID) $7 3 $21.00
130 Flush-mount 4.00" ID Protector $130 5 $650.00
with locking cover, drain hole
and concrete apron
142 Well Development $140/hr. 5 wells $2,800.00
Pump & Surge Method @ 4 hrs. ea.
{w/ surge block)
Repair/replace PVC riser for 4" $_ fhr. 2 wells
wells. Top 6"-12" of PVC casing ' @ 2 hrs. ea.
broken. Needs to be replaced
or repaired.
Sub-Total = $4,031.00
TOTAL =

Note: All work is to be performed using Level D protection.
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Summitt Services

Bid Summary
Item No. Description Unit Cost Eachor # Total ($)
- Mobilization Lump Sum 1
1 Personal Protection Equipment $0/ppd 3 days/2 people $0.00
3 Hollow Stem Augering (4.25" ID) $8/LE 50 ft. $400.00
161 Steam Cleaner $95/day 1 day $95.00
47 Split Spoon Sampling (2.00" ID) $15 3 $45.00
130 Flush-mount 4.00" ID Protector $110 5 $550.00
with locking cover, drain hole
and concrete apron
142 Well Development $115/hr. 5 wells - $2,300.00
Pump & Surge method @ 4 hrs. ea.
(w/ surge block)
Repair/replace PVC riser for 4" 3 /hr. 2 wells
‘wells. Top 6"-12" of PVC casing @ 2 hrs, ea,
broken. Needs to be replaced '
or repaired.
Sub-Total = $3,390.00
TOTAL =

Note: All work is to be performed using Level D protection.
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American Auger

Bid Summary
Ttem No. Description Unit Cost Eachor # Total ($)
- Mobilization Lump Sum 1
1 Personal Protection Equipment $45/ppd 3 days/2 people $270.00
3 Hollow Stem Augering (4.25" ID) $13/1£. 50 ft. $650.00
161 Steam Cleaner $75/day 1day $75.00
47 Split Spoon Sampling (2.00" ID) $15 3 $45.00
130 Flush-mount 4.00" ID Protector $150 5 $750.00
with locking cover, drain hole
and concrete apron
142 Well Development $50/hr. 5 wells $1,800.00
Pump & Surge Method @ 4 hrs, ea.
(w/ surge block)
Repair/replace PVC riser for 4" b fhr. 2 wells
wells. Top 6"-12" of PVC casing @ 2 hrs. ea.
broken, Needs to be replaced
or repaired,
Sub-Total = $3,590.00
- TOTAL =

Note: All work is to be performed using Level D protection.
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Parratt Wolff Inc.

Bid Summary
Item No. Description Unit Cost Eachor# Total ($)
- Mobilization Lump Sum 1
1 Personal Protection Equipment $30/ppd 3 days/2 people $180.00
3 Hollow Stem Augering (4.25" ID) $11.50/1.1, 50 fi. $575.00
161 Steam Cleaner $30/day 1 day $30.00
47 Split Spoon Sampling (2.00" ID) $15 3 $45.00
130 Flush-mount 4.00" ID Protector $140 5 -$700.00
with locking cover, drain hole
and concrete apron
142 Well Development $45/hr. 5 wells $900.00
Pump & Surge Method @ 4 hrs. ea.
(w/ surge block)
‘Repair/replace PVC riser for 4" $ /hr. 2 wells
wells. Top 6"-12" of PVC casing @ 2 hrs. ea.
broken. Needs to be replaced
or repaired.
Sub-Total = $2,430.00

Note: All work is to be performed using Level D protection.

TOTAL =
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Contract  1951-1 Hamburg Tumplke Phone: im 821-5611

E Drilling Buffalo, NY 14218 . Fax  (716) 821.0163
‘and ' 55 Oliver Strest ' Phone: 518} 238-1145
: Testing Cohaes, New York 12047 CFax  (518) 238-1249
P.0. Box.416 * 208 Le Fevre Road | ._‘Phone. Esw 746-2670
E . : ~ Stockertown, PA 18083 : 610) 746-2669
SERVICES, InC. [ - TOLL FREE: 1-800-821-5011
FAX TRANSNIITTAL

DATE: 9//-?/45 e | N
PLEASE DELIVER TO THE FOLLOWING: 2
. NAME: /{w(/w /7’7 cbé&qﬁ-fv
FAXNO: . S2/2-5pS. J’f /o

*********lﬁ**H#tt*#***#****##*###*tmt***#*******#**************Q*l****#t*

BUFFALO OFFICE

TOTAL NUMBER OF PAGES TO FOLLOW: (%

//l//I////III////IIIIIII//If//l/fl!ll-l/l!/lf/////l//l/lIIII///I//I/If/ll//III/ll//l////I///llll///ll//II//I////////!!

COMMENTS:

[ .1 ORIGINAL WILL NOT FOLLOW

REGULAR MAIL
[ 1 OVERNIGHT COURIER
[ 1 OTHER :

‘7@ ORIGINAL WILL FOLLOW BY:

///l//lll/lll)!Ijllf'lIIIIllllll//lllIll/ll/l!llll/'//llll/ﬂl//Il_ll//[IIII/l!//ll/}_llI/I/!l/ll/l/ll/ll//ll/ll/!l!/l/
-NOTE: IF YOU DO NOT RECEIVE ALL THE PAGES OR IF THE QUALITY IS ‘
' NOT SUITABLE, PLEASE CALL (716) 821-5911 AS SOON AS POSSIBLE. -

“QUALITY & SERYICE THE WAY IT USED Td BE”



i Contract  1951-1 Hamburg Turnpike . Phone: (716) 821-5911
Z Drilling Buffalo, NY 14218 Fa.  (716)821-0163
£ and 55 Oliver Strest | Phone: (518) 238-1145
z Testing Cohoes, New York 12047 _ 518) 238-1249
] " P0. Box 416 = 208 Le Fevre Road Phone 610) 746-2670
Stockertown, PA 18083 610) 746-2669

TOLL FREE: 1-800-821 -5911 ’

December 19, 1995

Camp Dresser & McKee
100 Crossways Park West - 4th Floor/ Suite 415

Woodbury, New York 11797-2012°

Attention:. , Kevin Mulligan
"~ (516)496-8400 / Fax: (516)496—2055
Reference: - Drilling Services - I"umex ‘Sanitation Snte
: Village of Hyde Park

.~ Nassau County, New York
- Proposal No. ALD-1058

Dear Kevin,

Pursuant to our telephone conversation and your fax transmittal of December 18, 1995 we are
hereby submitting our completed bid summary for tbe work at the New Hyde. Park site in Long

Island, New York.

Itis my'understanding that the scope of work will be as follows:

o Obrain three (3) split spoon samples from inside of a dry well.
o Install five (5) flush mount casings.

0 Develop and purge five (5) wells.

o Repair or replace PVC riser on two (2) wells.

I have completed your cost summary as requested, with the rate for Mob:hzatlonlDemob:hzauon
and the well repalr time added to the total. -

" We are in a position to begin work within five (5) days after receiving notlﬁcanon to proceed
We can begin the field work anytime during the weeks of December 26, 1995 or January 2,

1996.

“QUALITY & SERVICE THE WAY IT USED T0 BE™
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Camp Dresser & McKee
December 19, 1995
Page -2-

Piease sign below as your formal acceptance / authorization to proceed with this work.

We appreciate the opportunity to submit our proposal and we look forward to working with your
firm on this project. If you should have any questions or wish to discuss our. proposal further,
please do not hesitate to call our office at any time. '

Sincerely,

RVICES, INC.

Stanley J. Bl
President

cla/Arttachment

PROPOSAL ACCEPTED BY:

DATE ACCEPTED:




Bid Summary
Ixm No. Description Uait Cost Eschor 4 Tow! (8)
- Mobilization Lump Sam 1 ©$1,200.0
I Pergonal Protection Equipment $0/ppd 3 dayw2 pevple $0.00
3 Hollow Stan Avgering (4.25°10) | $1044. ST $500.00
161 Stem Cleaner $60/day 1day $60.00
47 * Split Spoon Sampling (2.00" ID) 57 3 §21.00
130 Flush-mcu‘nt 4.00" ID Protester $130 5 $650.00
with locking cover, drzin hole
‘axd copcrete gpran |
142 Well Devclopment '$140/hr, 5 wells $2.800.00
Pump & Susge Method @4 tug.ea
Repair/roplace PVC riscr for 4° $140. . 2 wells 560.
wells, Top 67-12* of PVC casing @it e %“é:'q
broken. Necds to be replsced 4 Hrs.
or repaired.
Snb-‘raul- . 54,031, 00
TOTAL = $5 791.00

Note: Auwukismbemndnnnngpmmm

The contract award has been increased to $5, 798 as a result of
the NYSDOH request for an additional split spoon sample .
See schedule 2 11f for final cost.
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“ Parratt - Wolff, Inc,

Deliver To: %e.urn' " | “59 | : ' |
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. Phone; ¢S16) 4%¢-~8Y0°

Fax No.: Sie ) 476~ 8RE

Sent By: | Bill Morrow
' - Parratt - Wolff, Inc.

Fisher Road
East Syracuse. New York 13057 |
Phione: (315) 437-1429 Fax: (315) 437-1770
(800) 782-7260
Date: 12/
Number of Pages (including this one): 2. |
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12,1895 24:14 | SUMMIT DRILLING CO INC » 212 €BS@397 NO. @15 rizik

DRILLING CO., INC.

F.0. Bax 1322 Akron, Ohio 44308-1322
Phone [215) B48-1100 » B00-275-5537 » FAX [216) 845-1850

IMPORTANT FAX INFORMATION
PLEASE DELIVER TO DESIGNATED PERSON IMMEDIATELY

' DATE: IZ{Ig/CB o 7.70 PM.
o LEVIN Muccedy)
corrany: CDM
raxvo: (21 2.) 565~ 88l PAGES INCLUDING COVER: 2
rrov: _U(C  EUMNGELUST

MESSAGE:

[0 HARDCOPY TO FOLLOW

PROPRIETARY INFORMATION NOTICE

THIS FAN MAY CONTAIN INFORMATION THAT 18 CONSIDTRID AS PROPRILTARY AXD IS INTENDED ONLY FOR THE USE OF THEFERSON T0 WHOM 5T WAS DIECTED,
THE INFORMATION IN TS TRANEMISSION MAY CONTAIN CONTIDENTIAL ANDVOR PRIVILECED DATA OR Pl.?l'.'n!_c AND FHALL XOT BE BISCLOSED TO ANY OTHER
PARTILS. IF THE READER OF THIS DOCUMENT 12 NOT THE INTENDLD RELINIENT, YOU ARE HERESY XOTIFIED THAT ANY USE, COMYING, OR YURTHER DETRIBUTION
OF THIE FAX 15 STRICTLY PROWIBITED, TFYGU HANVE RECEIVED THIS DOCUMENT IN CRAOR, M.EASE NOTD'Y THE SENDER IMMEDLATELY, THAXK YOU,

1

Corporate Offices located af 2124 Wadsworth Road, Norton, Olio 44203

ENVIRONMENTAL & BEOTECHNIﬁAL DRILLING ¢« MONITORING WELL INSTALLATION o ROCK CORING




12-/18-95

28:15

SUMMIT DRILLING CO ING 5 213 6@52337

NC. 815
FP.9-9

DEC 18 *95 B2:29PM CAMP DRESSER MCKEE
Summitt Services "
Bid Summary
Ttem No, Description Unit Cost Each or # Total ($)
. Mobilization Lump Sum 1 4 ‘ 900.00|
I Personal Protection Equipment $0/ppd 3 days/2 people $0.00
3 Hollow Stem Augering (4:25" ID) $¥1E 50Rt $400.00
161 Steam Cleaner $95/day 1 day $93.00
47 Split Spoon Sampling (2.00" ID) SIS 3 sg.oo
130 Flush-mount 4.00" ID Protector 5110 5 $550.00
with locking cover, drain hole
and concrete apron
142 | Wel Development S1SAr | Swells $2,300.00
Pump & Surge method @ 4 brs. ea.
(w/ surge block) , . !
Repair/replace PVCriserford® ' § (50 “ar, -2 wells @OO -00
wells, Top 6"=12" of PVC 2asing. @2hrs.ea. |-
broken. Needs to be replaced
or tepaired.
Sub-Total = $3,390.00

Note: All work is to be perfiormed using Level D protection.

TOTAL-$ .gC?O.OO

o2
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veDEC 19_295__12:27Pt CAMP, DRESSER MCKEE

"

p.B.4s4

Note: All work is to ba performed using Level D protection.

TOTAL ~ Iq 5‘10 '

American Auger
Bid Summary
Xem No, Destription -Unit Cost Eachor# Total (5)
~ - | Mobltlzation Lump Som 1 10,000
1 Personal Protection Equipment $45/ppd 3 days/2 people $270.00
3 . | Hollow Stem Augering (¢.25 ID) S13.F. ©0on $650.00
161 . . | Steam Clester | sy 1 day $75.00
47 Split Spoon Sampling (2.00° ID) sis 3 $45.00
‘130 | Flush-mount 4,00° ID Protector 5150 5 $750.00
with locklng cover, drain hole -
‘and concrets apron
142 Well Development -$S0/hr. 5 wells $1,800.00
o Pump & Surge Method * . @ 4 us. ea, :
-(w/ gurge block) -
Repeinireplase FVC iserfor 4 | $.200.fhr, | 2wels 300 .
wells, Top 6"-12" of PYC casing @ 2 hrg. e
broken, Needs to be replaced
' n!'lﬁpall' Gﬂ.
SubaTotal = $3,590.00

12-19.945 -
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