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REMEDIAL INVESTIGATION 

WORK PLAN 

STANDARD MOTOR PRODUCTS 
LONG ISLAND CITY, NEW YORK 

1.0 - BACKGROUND AND OBJECTIVES 

1.1 - BACKGROUND 

September 1991 

Investigation of the potential environmental impacts from operations at the Standard Motor 

Product's (SMP's), Long Island City, New York facility were initiated by Summit Environmental in 

September 1990 after an oily sheen was observed in a puddled area on the east side of the facility. 

Analysis of a soil sample from this area revealed elevated levels of petroleum hydrocarbons and 

volatile organic compounds (VOCs), primarily 1, 1, 1-trichloroethane. An area of approximately 2,700 

square feet was excavated to a depth of 18 inches and roughly 150 cubic yards of excavated soils 

were stockpiled on site. Due to high initial cost estimates for soil disposal, SMP contracted a 

second laboratory to collect and analyze additional samples of the stockpiled soils. Five (5) 

additional soil samples were analyzed by Public Service Testing Laboratories, Inc. for TCLP 

(extractable) metals, VOCs and semi-volatile organic compounds. Public Service Testing reported 

levels of TCLP lead which exceeded hazardous toxicity thresholds in three of the five samples 

analyzed. 

After reviewing the conflicting data available from Summit Environmental and Public 

Service Testing's study, SMP contracted H2M to confirm the nature of reported soil contamination, 

determine the areal extent of contamination, and evaluate the severity of contamination in relation 

to background soil quality in the surrounding area. The results of H2M's study were presented in a 

May 1991 Soil Investigation Report which was reviewed by the NYSDEC. At the request of 

NYSDEC, SMP intends to conduct the remedial investigation outlined in the subsequent sections of 

this work plan. 

1 - 1 
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1.2 - OBJECTIVES 

The overall objectives of the remedial investigation (RI) are to fully determine the nature, 

type, extent and physical state of soil and/or groundwater contamination associated with the 

operation of the manufacturing facility operated by Standard Motor Products (SMP)., Inc. in Long 

Island City, New York. The information gathered during the investigation will be presented to 

NYSDEC and then utilized by SMP to initiate remedial measures. The specific objectives of the RI 

are as follows: 

(1} Characterize all waste and other materials on-site which are possible sources of 
pollution at the site. 

(2) Determine the nature, type and physical state(s) of pollution at and/or emanating 
from the site. 

(3) Determine the horizontal and vertical extent of pollution at and/or emanating from 
the site. 

(4) Determine the migration paths of the pollutants. 

(5) Determine the impact of the pollution on human health and the environment. 

(6) Present and discuss the data necessary to support the development of remedial 
measures. 

Data will be collected to achieve these objectives using approved methods and analyzed 

with full United States Environmental Protection Agency (USEPA} Contract Laboratory Protocol 

(CLP) procedures. The investigation will draw upon data acquired in previous investigations as well 

as the new data acquired during this study to the maximum extent possible. 

The potential pathways of contaminant migration are air, soil, and groundwater. This 

remedial investigation will concentrate on the soil pathway, which has been shown to be the most 

significant at this site. Groundwater monitoring will be utilized to determine if groundwater 

contamination exists, as well as to determine groundwater elevation data and flow direction. 

The subsequent RI Report will be formatted as outlined in the USEPA guidance document, 

"Guidance on Remedial Investigations Under CERCLA", EPA/540/G-85/002, June 1985. 

Development of this work plan in conjunction with the site-specific Health and Safety Plan (bound 

under separate cover} are the initial requirements for an RI. 

1 - 2 H.ccyck d P.1n1..·r 
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2.0 - ENVIRONMENT/SITE DESCRIPTION 

2.1 -GENERAL INFORMATION 

The Standard Motor Products site is located at 37-18 Northern Boulevard in Long Island 

City, New York, latitude 40" 45'05", longitude 73"55'36" (Figure 2-1). The site is primarily owned 

and operated by SMP; however, a small portion of the property containing the areas of concern is 

leased from the Long Island Railroad. The site is bordered on the north by Northern Boulevard, the 

south by the railroad tracks, the east by an automobile sales office and on the west by private 

industries. The northern portion of the site contains the SMP plant building. The southern half of the 

site contains a loading bay and a dirt access path for vehicles. The soil adjacent to the loading bay 

is the location where contamination has been identified (see Figure 2-2, Site Plan). Access to the 

loading bay is limited to authorized personnel who must enter through the lower level of the plant 

building or through the property of the automobile sales office. The main plant building is a multi

story structure with approximately 36,000 square feet of floor space per floor. The building houses 

both executive offices and manufacturing operations. 

2.2 - GEOLOGY & HYDROGEOLOGY 

2.2.1 - Geology 

The geologic formations that underlie Queens County are composed of a series of 

unconsolidated deposits of clay, sand, and gravel of late Cretaceous and Pleistocene age. These 

unconsolidated deposits are underlain by crystalline bedrock of Precambrian age, which outcrops in 

northwestern Queens County near the East River. 

The major unconsolidated deposit underlying Long Island City is the Upper Pleistocene 

deposit which unconformably overlies the Gardiners Clay and is found at the surf ace in nearly all of 

Queens County. The deposits are of glacial origin and include terminal moraine deposits, ground 

moraine deposits, and glacial outwash. The deposits are generally an unsorted and unstratified 

mixture of clay, sand, gravel, and boulders. Thickness of the deposits range from zero in small 

areas of northwestern Queens where bedrock outcrops to as much as 300 feet near buried valleys. 

In the vicinity of the subject property the deposits are estimated to be at least 60 feet thick with 
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Figure 2-1 
LOCATION MAP 

STANDARD MOTOR PRODUCTS, INC. 

LONG ISLAND CITY, NEW YORK 
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extensive clay layers also expected to be present. 

In the central to southern portions of Queens County, the Upper Pleistocene deposits 

unconformably overlie the Gardiners Clay which consists primarily of greenish-gray clay and silt 

with some interbedded sand. If present beneath the site it would be of limited thickness. In the 

central portion of Queens County, the Gardiners Clay unconformably overlies the Precambrian 

bedrock. 

2.2.2 - Hydrogeology 

The hydrogeologic units correspond to the previously discussed geologic units. The major 

aquifer beneath the vicinity of Long Island City is the Upper Glacial Aquifer (Upper Pleistocene 

Deposits) which includes all of the saturated drift. The sand beds and sand and gravel beds are the 

most permeable with an estimated horizontal hydraulic conductivity of 270 fVday (Franks and 

Cohen, 1972) Deposits containing less well sorted clay and silt deposits have much lower 

conductivities. 

Water within the Upper Glacial Aquifer is generally unconfined; however, it may be locally 

confined in areas of the clay and silt deposits. Perched groundwater is also common as a result of 

localized clay lenses. 

Horizontal groundwater flow directions are calculated to be to the south-southwest based 

on a {USGS regional map}. The groundwater eventually discharges either to tributaries associated 

with the East River or to the river itself. Vertical groundwater movement is restricted by the 

underlying Gardiners Clay where present or by the Precambrian bedrock which is considered to be 

the bottom hydrologic boundary of the groundwater flow system. 

The depth to groundwater in the vicinity of the subject property is estimated to be between 

approximately 50 and 60 feet below grade. 
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3.0 - SCHEDULE/PROJECT MANAGEMENT 

3.1 - SCHEDULE 

A task-by-task schedule for remedial investigation activities is set forth in this Work Plan 

and is provided in Figure 3-1 . 

3.2 - PROJECT MANAGEMENT 

General direction of the RI will be provided by the Project Manager, Gary J. Miller, P.E. Mr. 

Miller has over 1 O years of engineering, supervisors, and project management experience with H2M 

for 10 years and is an officer and shareholder of the firm. Mr. Miller has extensive experience 

managing various hazardous/industrial waste investigations and remediation projects and has the 

authority within the firm to assign additional manpower to the project as the need arises. 

Jill Haimson, Certified Groundwater Professional (CGWP) will be the Senior Project 

Hydrogeologist for H2M. At H2M, she has provided project management for hazardous waste and 

hydrogeologic investigations conducted as part of RI/FS processes at sites located in Binghamton, 

New York, and Hamburg, New Jersey. Ms. Haimson also provided technical assistance for a 

remedial investigation at the Southampton, New York landfill. Ms. Haimson's past project 

management experience includes remedial efforts at numerous industrial facilities associated with 

improper discharges to soil and groundwater. 

The resumes of these and other key members of the remedial investigation team are 

presented in the following pages. 

3 - 1 
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JOHN J. MOLLOY, P.E. 
President and Chief Executive Officer: H2M Labs, Inc. 
Vice President: Holzmacher, Mclendon & Murrell, P.C.; H2M Associates, Inc. 
Director: Environmental Engineering Group 

EXPERIENCE: H2M GROUP 
(1974 - Present) 

As President and Chief Executive Officer of H2M Labs, Inc., the environmental analytical 
laboratory, Mr. Molloy is responsible for all facets of management including planning and 
development; budgeting; marketing and sales; and quality control/quality assurance. Upon 
assuming Its direction in the late 1970's, Mr. Molloy has been the key principal responsible for Its 
growth and development. 

As Vice President of Holzmacher, Mclendon & Murrell, P.C., Mr. Molloy directs environmental 
engineering. His experience includes all phases of project engineering and management including 
feasibility studies, pilot studies, cost estimating, design, construction and startup. These disciplines 
have been provided to government and industrial clients covering most facets of environmental 
engineering - air pollution, water and wastewater, and solid and hazardous waste. 

Mr. Molloy began his professional career as a project engineer in the chemical process industry. 
He also served as an air pollution control engineer for the City of New York where he was involved 
in the testing and evaluation of air emissions for industrial processes. 

Since joining H2M in 1974, Mr. Molloy has participated in and managed hundreds of projects 
related to water quality protection, supply, treatment and system development; industrial 
wastewater treatment; hazardous and solid waste management; and site evaluation and 
remediation. 

Mr. Molloy was project manager for a major Long Island water project (in excess of 5 million gpd) 
to remove organics by air stripping. This was one of the first such treatment systems in the region, 
operational in the Spring of 1985. Mr. Molloy applied the same treatment expertise to additional air
stripping systems for treatment of contaminated public supply wells for others experiencing 
contamination with volatile organics. Systems capable of handling in excess of 1 o million gpd are 
currently in operation. 

Mr. Molloy has been responsible for the assessment of numerous industrial sites. The extent and 
severity of site contamination has been assessed both privately and with regulatory agency review. 
These assessments have been for sites throughout the eastern region of the US and have included 
all phases of investigation, including soil borings and analysis, groundwater monitoring well 
installation, sampling and analysis, and remediation. Project scope has included efforts ranging 
from Phase I real estate liability assessments through formal remedial investigation/feasibility 
studies. 

Mr. Molloy recently directed the efforts of H2M in a hazardous waste assessment which resulted in 
the need to contract with a remediation contractor and manage a complex cleanup. This project 
required a sampling program (Level ·s· protection) and an expedited determination of hazardous 
waste characteristics; the development of a work plan, health and safety plan, and contract 
documents for remediation of a hazardous waste site. Efforts included interfacing with contractors 
on removal and securing of waste drums, contaminated liquids and contaminated soils. Field 
work was Level "C" with Level ·s· available on-site. Waste materials were characterized for offsite 
approved disposal. 
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EDUCATION: 

REGISTRATIONS/ 
CERTIFICATIONS: 

OFFICES: 

MEMBERSHIPS: 

B.E., Chemical Engineering 
Manhattan College 

Licensed Professional Engineer-New York 
Director, Environmental Laboratory-New York, New Jersey 

Connecticut, Pennsylvania and Delaware 
Certified Health And Safety Operations at Hazardous Waste Sites 

Chairman, 1989-1992 
N.Y. State Association of Approved Environmental Laboratories 

Director, 1989-1992 
Huntington Township Chamber of Commerce 

Member, 1989-1990 
Town of Hempstead Business Council 

American Institute of Chemical Engineers 
American Water Works Association 
Long Island Water Conference 
National Society of Professional Engineers 
New York State Society of Professional Engineers 
Water Pollution Control Federation 

PROFESSIONAL PAPERS: 

Molloy, John J. Industrial Property Transactions: Protecting Yourself Against the Liabilities. 
Institute for International Research Environmental Compliance Conference, October 1990. 
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GARY J. MILLER, P.E. 
Assistant Vice President 
Section Supervisor: Industrial Services and Hazardous Waste Management 

EXPERIENCE: H2M/Holzmacher, Mclendon & Murrell, P.C. 
(1980 - Present) 

Mr. Miller's experience includes design work, economic analyses, preparation of engineering 
reports for sludge incineration, resource recovery, leachate liners and collection systems, methane 
venting systems, groundwater monitoring and solid waste management projects. Additionally, he 
is a specialist in assisting industrial clients with RCRA and other regulatory compliance in their 
industrial wastewater and overall waste management programs. Mr. Miller has experience with a 
variety of industrial and hazardous waste problems. He is responsible for the preparation of 
engineering proposals, reports, design plans and specifications for industrial wastewater treatment 
systems and for facilities to store, treat and dispose of industrial waste and hazardous materials. 

Prior to joining H2M, Mr. Miller served as an operations engineer at Nichols Engineering and 
Research Corp., where his duties involved the mechanical and electrical checkout and startup of 
multiple hearth furnaces, waste heat boilers, wet scrubbers and sludge handling equipment. He 
was also responsible for operations training, performance, emissions and acceptance tests and 
served as construction superintendent responsible for coordination and ·supervision of all 
subcontractors and vendors in the construction of Nichois Herreshoff multiple hearth carbon re
generation, lime recalcining and sludge incinerators. 

EDUCATION: 

REGISTRATIONS/ 
CERTIFICATIONS: 

MEMBERSHIPS: 

S.S., Engineering Technology/Civil-Environmental 
Virginia Polytechnic Institute and State University 

A.S., Mechnical Technology 
City University of New York, Queensborough Community College 

Licensed Professional Engineer-New York 
Certified Asbestos Inspector /Management Planner 
Certified Hazardous Materials Manager - Master Level 
Certified Health and Safety Operations at Hazardous Waste Sites 

Institute of Hazardous Materials Management 
Water Pollution Control Federation 

PUBLICATIONS: 

Design of Hazardous Materials Storage Facilities. Presented at the Spill Control and Hazardous 
Materials Conference, New Haven, Connecticut, September 1983. 

Closure of Industrial Facilities Containing Hazardous Wastes. Presented at the New York Water 
Pollution Control Association, Winter Meeting, January 1989. 
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JILL S. HAIMSON, CGWP 
Section Supervisor: Groundwater Resources/Hydrogeology 

EXPERIENCE: H2M/Holzmacher, Mclendon & Murrell, P.C. 
(1988 - Present) 

Ms. Haimson has ten years of experience in the fields of hydrogeology, water resources, solid and 
hazardous waste management, and groundwater contaminant investigation. She serves as the 
hydrogeology section head and as project manager focusing on groundwater and environmental 
assessments. 

Her project experience includes groundwater investigations and regulatory supervision; remedial 
investigations/feasibility studies; groundwater modeling; water and waste management; 
hazardous waste/groundwater remediation; underground storage tank management; and 
environmental impact assessment. 

Her experience as a project manager includes: 

- Hydrogeologic Phase II Investigation at West Islip, New York and conducted 
under the New York State Department of Environment Conservation. 

- Remedial Investigation/Feasibility Study at the Link Flight Simulation 
Corporation, Binghamton, New York. Work included the evaluation of data 
from over 20 monitoring wells, soil gas investigations, and soil/groundwater 
sampling programs. 

- Hydrogeologic investigation for a Long Island pharmaceutical manufacturing 
facility involving on-site monitoring, well installation, soil borings and 
evaluations of on-site contamination. Continued project efforts include 
technical overseeing of soil venting system for remediation of vadose zone and 
the implementation of a continued monitoring program. 

- Hydrogeologic investigation of a leaking fuel tank for a Long Island 
municipality which involved the development of work plans, including HASP, 
quality assurance/quality control, installation of monitoring wells and 
evaluation of data. A program is currently underway to provide remediation 
through an groundwater extractor and air stripping system. 

- Hydrogeologic investigation for a manufacturer of electronic color matching 
equipment servicing the pharmaceutical, paint, plastics, textile, paper and 
cosmetics industries. This investigation involved the impact of an on-site 
chemical disposal on the surrounding area. This project ultimately went to 
remediation which included incineration of removed waste materials. 

- Determination of the environmental impacts of the installation of combustion 
turbine facility on local hydrogeology at several sites within the Town of 
Babylon. 

Prior to joining H2M, Ms. Haimson worked as a project manager /senior hydrogeologist. Her 
experience included groundwater flow modeling used for water resource management for selected 
groundwater basins in Arizona; preparation of over 80 environmental impact assessments for the 
disposal of hazardous waste through underground injection under RCRA and SDWA; and project 
management of the installation of six deep groundwater monitoring wells at an underground 
injection well facility in Louisiana. 
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JILL S. HAIMSON, CGWP 
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EDUCATION: 

SPECIALIZED 
COURSES: 

CERTIFICATIONS: 

MEMBERSHIPS: 

Graduate study towards M.S. in Hydrogeology 
Arizona State University 

B.S., Geology 
Queens College 

Compliance with RCRA Groundwater Contamination 
Geophysical Well Logging (Schlumberger and Welex) 
Bioremediation of Hazardous Waste Site Workshop 
Technical Writing Workshop 

Certified Ground Water Professional 
Certified Health and Safety at Hazardous Materials Sites 

Association of Environmental Professionals 
Association of Ground Water Scientists and Engineers 
National Water Well Association 

PUBLICATIONS: 

Haimson et al. American Iron and Steel Institute Position on Underground lniection. White paper 
presented at the Underground Injection Practices Council (UIPC) Winter meeting, January 
1985. 

Haimson. Long Island's Drinking Water, Hauppauge Reporter, Editorial Section, June 1990. 

Jones and Haimson. Class I lniection Well Monitoring Issues and Answers. Conference on 
Midwestern Ground Water Issues, National Water Well Association, April 1987. 

Jones and Haimson. Demonstration of Confinement: An Assessment of Class I Wells in the Great 
Lakes and Gulf Coast Regions. Journal of Underground Injection Practices Council No.1, 
1986. 

Jones and Haimson. Technical Considerations in Class I lniection Wells. Proceedings of the 7th 
National Groundwater Quality Symposium, National Water Well Association, September 
26-28, 1984. 

Kisser and Haimson. Estimation of Aquifer Characteristics Using Driller's Logs: in Hydrology and 
Water Resources in Arizona and the Southwest. Proceedings of the American Water 
Resources Association, Arizona/Nevada Academy of Science, Volume 11, 1981 . 



DANIEL J. SMITH 
Project Engineer: Industrial Services and Hazardous Waste Management 

EXPERIENCE: H2M/Holzmacher, Mclendon & Murrell, P.C. 
(1988 - Present) 

As a staff engineer in H2M's industrial services section, Mr. Smith is responsible for air emissions, 
wastewater discharges, hazardous materials, hazardous waste management and environmental 
site assessments on both commercial and industrial properties. He is experienced in field 
sampling, source testing, waste treatment performance evaluation and is certified for health and 
safety operations at hazardous waste sites. 

Mr. Smith's recently completed projects include: 

- Design of hazardous materials storage and containment facilities. 

- Closure plans for a chemical packaging plant and metal finishing treatment 
system. 

- Remediation of contaminated industrial subsurface disposal systems. 

- Evaluation of recently upgraded 70,000 gpd industrial wastewater treatment 
system. 

- Environmental assessments of industrial/commercial properties. 

Prior to joining H2M, Mr. Smith worked for a major aerospace corporation where he was 
responsible for the thermal analysis and design of heat transfer systems, computer modeling of 
environmental control systems, infrared thermal imaging, and the review of technical specifications 
for thermal systems. In addition, Mr. Smith has done quality control for a wet chemistry laboratory 
and production of QA/QC reports. 

EDUCATION: 

CERTIFICATIONS: 

MEMBERSHIPS: 

B.S., Chemical Engineering 
Polytechnic Institute of New York 

Engineer in Training-New York 

American Institute of Chemical Engineers 
Suffolk County Emergency Planning Committee 



SUSAN F. BIANCHETII 
Senior Hydrogeologist: Groundwater Resources/Hydrogeology 

EXPERIENCE: H2M/Holzmacher, Mclendon & Murrell, P.C. 
(1990 - Present) 

Ms. Bianchetti has experience in the field of hydrogeology, water resources, solid and hazardous 
waste management, and groundwater assessment. She serves as a senior hydrogeologist in the 
hydrogeology section on groundwater and environmental geology. 

Related projects include groundwater investigations, remedial investigations, feasibility studies, 
groundwater modeling, water and waste management, hazardous waste/groundwater 
remediation, underground storage tank management and environmental impact assessments. 

Current projects include: 

- A hydrogeologic investigation for a national corporation involving on-site 
groundwater monitoring well installation, soil borings and evaluation of on-site 
contamination as part of an overall environmental audit. 

- A hydrogeologic investigation for a local psychiatric facility to track a 
wastewater contaminant plume utilizing monitoring wells. 

• A Phase II Remedial Investigation for a municipal landfill on Long Island 
including installation of monitoring wells, development of a comprehensive 
groundwater analytical data base and interpretation of the results. 

Prior to joining H2M, Ms. Bianchetti was a project manager /senior hydrogeologist. She was 
Project Scientist for a Remedial Investigation/Feasibility Study for a local municipality's federal 
Superfund site and a project manager for a number of groundwater and soil investigations for both 
private and commercial clients. In addition, Ms. Bianchetti has prepared both environmental 
impacts statements and environmental site assessments for numerous properties throughout the 
northeast. 

EDUCATION: 

SPECIALIZED 
COURSES: 

MEMBERSHIPS: 

M.S., Geochemistry 
State University of New York at Stony Brook 

B.S., Geology 
Boston College 

Groundwater Pollution and Hydrogeology Short Course 
Hydrogeology and Groundwater Management 

American Water Works Association 
Association of Groundwater Scientists and Engineers 
National Water Well Association 
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MICHAEL N. GENTILS 
Senior Hydrogeologist: Groundwater Resources/Hydrogeology 

EXPERIENCE: H2M/Holzmacher, Mclendon & Murrell, P.C. 
(1988 - Present) 

Mr. Gentils has four years of experience in the fields of hydrogeology, solid and hazardous waste 
management, and assessment of groundwater. He serves as a senior hydrogeologist in the 
hydrogeology section, focusing on groundwater contamination studies and remedial activities. 

His project experience includes groundwater investigations, remedial investigations/feasibility 
studies, hazardous waste/groundwater remediation, underground storage tank management and 
associated groundwater contamination investigations. 

Mr. Gentils has recently completed a comprehensive hydrogeologic investigation and remediation 
program at a facility on the North Fork of Long Island. The investigation included the installation of 
18 monitoring wells and a recovery and drawdown pumping test which determined the aquifer 
characteristics. He also aided in the implementation of an on-site aeration unit and the installation 
of an air stripping tower to remove volatile organics. Mr. Gentils continues to provide technical 
support for the ongoing remediation program with providing compliance documentation to the 
New York State Department of Environmental Conservation. 

As project manager, his activities included a industrial site remediation program in Newburgh, New 
York. His responsibilities included preparation of a work plan; field supervision of soil removal and 
drumming of the waste; coordination of the disposal of the waste with approved landfills; 
verification sampling; report preparation and documentation of remediation efforts. Additionally, 
Mr. Gentils managed the removal of leaking underground storage tanks and design and 
implementation of soil and groundwater remediation. He has provided technical supervision 
during the Installation and operation of in-situ soil venting project to remediate 60 feet of vadose 
zone surrounding a truck bay. Currently, Mr. Gentils is overseeing a Phase II investigation 
program at a Dutchess County landfill, studies of coal and ash impact on soil/groundwater and the 
investigation of a sewage treatment plant plume on a deep aquifer systems; and serves as field 
operation manager during an ongoing Binghamton, New York remedial investigation. 

Prior to joining H2M, Mr. Gentils had two years of experience as a professional 
geologist/hydrogeologist for a firm engaged in USEPA enforcement-related investigations 
conducted at potential hazardous waste sites. In this role, he supervised field operations at these 
sites following USEPA protocols and developed Hazard Ranking System scores and site 
assessment reports for these sites. 

EDUCATION: 

SPECIALIZED 
COURSES: 

CERTIFICATIONS: 

MEMBERSHIPS: 

S.S., Geology 
Adelphi University 

Ground Water and Vadose Zone 
Hazardous Materials Handling and Sampling 
Monitoring and Sampling Technology 

Certified Hazardous Waste Operations 

Association of Groundwater Scientists & Engineers 
National Water Well Association 
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FRANK P. CASTELLANO 
Hydrogeologist II: Groundwater Resources/Hydrogeology 

EXPERIENCE: H2M/Holzmacher, Mclendon & Murrell, P.C. 
(1989 - Present) 

Mr. Castellano's responsibilities include groundwater contaminant investigations, site assessments 
and remedial investigations, site assessments and remedial investigation/feasibility studies. He 
routinely oversees groundwater monitoring well installation, exploratory borings, underground 
storage tank removal and soil remediation programs. 

Mr. Castellano is project manager for the quarterly groundwater sampling program being 
conducted for the New York City Department of Sanitation at a landfill located in Queens, New 
York. The project includes a comprehensive quarterly groundwater sampling program and semi
annual sampling program of sediment and surface water in Jamaica Bay. 

Additionally, Mr. Castellano accomplished the computation of a Hazardous Ranking System score 
as part of a Phase II study conducted at a West Islip facility. He is currently involved in the 
preparation of the remedial investigation/feasibility study workplan for this site as well. 

After the successful coordination and management of a soil remediation program in Fort Wayne, 
Indiana, Mr. Castellano is now serving as Field Operations Manager for continued site 
assessments. The site assessments includes the installation of piezometers, monitoring wells, 
source area and groundwater plume definition. 

Mr. Castellano's recent responsibilities also include field supervision of the installation and ongoing 
sampling program of groundwater monitoring wells for the Singer Link Flight Simulation project in 
Hillcrest, New York. For an industrial site in Hamburg, New Jersey, he conducted ground/surface 
water and sediment sampling; and interpretation of laboratory data for chromium contaminated 
groundwaters. 

EDUCATION: 

CERTIFICATIONS: 

MEMBERSHIPS: 

B.S., Water Resources 
State University of New York at Oneonta 

Certified Health and Safety at Hazardous Material Disposal Sites 

Association of Groundwater Scientist and Engineers 
National Water Well Association 
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LINDA J. FARMER 
omputer Aided Drafting Operator: Drafting Department 

EXPERIENCE: H2M/Holzmacher, Mclendon & Murrell, P.C. 
(1986 - Present) 

Ms. Farmer performs drafting in work relating to architectural drawing for water, scavenger waste 
and industrial waste treatment plants. Such work involves designing with engineers and drafting 
all necessary plans, detail and site plans. 

She has worked with plans involving civil drafting and designing such as water and sewer main 
layouts for various site developments. Her experience with AUTOCAD (computer aided design) 
has enabled her to transfer many of these projects directly onto the computer. 

EDUCATION: A.AS., Civil Technology 
Nassau Community College 

AWARDS/HONORS: H2M Group Employee Excellence Award, 1989 
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4,0 - WASTE CHARACTERIZATION 

4.1 - INTRODUCTION 

Based upon the results of H2M's Soil Investigation and review of available data, it has been 

determined that the primary contaminants of concern at the site are volatile organic compounds 

(VOCs), specifically chlorinated organics and their degradation products. Other parameters which 

have been detected on site include elevated levels of petroleum hydrocarbons and lead. The RI will 

concentrate on determining the areal and vertical extent of voe contamination and will include 

sampling select locations to determine the absence or presence of petroleum hydrocarbons. 

Although elevated levels of lead were detected in one of the previous studies performed on site, its 

presence has never been confirmed during follow-up studies. 

Upon review of SMP operations, it is understood that the most probable cause of the voe 

and petroleum hydrocarbon contamination was the rinsing of "empty• storage drums containing 

residues of virgin and spent degreasing solvents. The practice of rinsing residual amounts of 

solvents from drums outdoors was discontinued several years ago. 

4.2 - PLANT PROCESSES 

SMP's principal business is the production of automobile parts and components. 

Manufacturing operations at the Long Island City facility include metal fabrication and machining, 

plastic injection molding, and assembly. In addition, SMP operates a small photography lab for "in

house" newsletters, brochures, etc. 

SMP has continually evolved to minimize the volume and types of toxic and/or hazardous 

materials used on site in production. The only plant operations which presently use hazardous 

and/or toxic materials are machining (lubricating oils), degreasing (caustic, NaOH), molding 

(phenolics), coil production (epoxies), and small scale printing (water based inks). Each of these 

processes are monitored to ensure that hazardous materials are properly handled. All wastes 

(hazardous and non-hazardous) are temporarily stored on site in secure containers prior to off site 

disposal at a licensed Treatment, Storage and Disposal Facility (TSDF). No process wastes are 

disposed of on site. 

4 - 1 HecyclL'd P.qx·r 
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Although the types and quantities of hazardous materials used on site has been minimized, 

several past operations involved the use of hazardous and/or toxic materials. From about 1975 until 

1984, SMP maintained a small plating line for chrome plating of small machined parts. All wastes 

generated as a result of the process (i.e, sludge, rinsewaters) were temporarily stored on site prior 

to off site diposal. No plating wastes were disposed of on site. 

SMP used to paint automobile parts in house prior to distribution. In 1984 solvent based 

paints were changed to "Latex· paints which have been gradually phased out since 1990. As of 

March 1991, all painting has been performed off site. Other past processes which generated 

hazardous wastes included die casting (stopped in 1970's), rubber production (discontinued about 

1985) and degreasing using chlorinated solvents (stopped in 1990). 

4-2 
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5.0 - MONITORING WELL NETWORK AND DESIGN 

There are presently no groundwater monitoring wells installed on site. Regional hydrologic 

data indicates that groundwater flow direction is most likely to the south-southwest; however, the 

region is known to have numerous discontinuous perched water zones which often provide 

groundwater elevation data contrary to the general regional flow direction. Due to the highly variable 

groundwater flow direction in the area, two phases of groundwater monitoring well installations are 

proposed. The first phase will consist of the installation of four (4) wells located roughly on the 

corners of the study area. After water level data is available from the first phase of well installations, 

additional downgradient wells will be installed to more accurately assess the environmental quality 

·of groundwater beneath the site. It is estimated that a total of six (6) to seven (7) groundwater 

monitoring wells will be installed. 

5.1 - PROPOSED WELL LOCATIONS (PHASE I) 

Four (4) groundwater monitoring wells (MW-1, MW-2, MW-3, and MW-4) are proposed to 

be installed in phase I to establish local groundwater flow direction, water table elevations, 

groundwater contours, and a preliminary evaluation of groundwater quality beneath the site. The 

proposed locations of these wells are shown on Figure 5-1, Proposed Monitoring Well Locations. 

Due to the fact that groundwater flow in the region varies greatly, phase I wells will be 

installed near the four (4) corners of the study area (the southwest well, MW-4, will actually be 

located slightly east of the southwest corner due to the relatively small distance between the 

western corners of the site). These wells shall serve as a source of groundwater elevation data to 

determine local groundwater flow direction and the data collected will be used in selection of the 

locations for phase 11 wells. 

5.2 - PROPOSED WELL LOCATIONS (PHASE II) 

After review of data obtained from phase I wells, locations of the phase 11 wells will be 

determined. Review of regional groundwater contours indicate that the most probable groundwater 

flow· direction is toward the south-southwest. If this groundwater flow direction is confirmed based 

upon phase I well data, two (2) additional downgradient wells will be installed along the southern 

5-1 lknch.:d P.1p"·r 
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border of the study area.. If groundwater flow direction is determined to be toward the south

southeast as present in some surrounding areas, two (2) downgradient wells will be installed near 

the southeast comer of the site. If groundwater flow deviates substantially from the anticipated flow 

directions, alternative locations for phase II wells will be determined in the field by the project 

manager. 

5.3 - PROPOSED MONITORING WELL CONSTRUCTION 

A minimum of six (6) monitoring wells will be installed in the locations shown on Figure 5-1. 

The contractor for drilling and related well installation activities will be a licensed monitoring well 

driller. The driller will be made aware of the nature of the drilling activities and will be experienced 

in soiVgroundwater investigations of this nature. 

The monitoring wells will be installed under the direct supervision of a qualified 

hydrogeologist. The NYSDEC will be notified at least five (5) working days prior to any field 

activities. 

Prior to commencement of drilling, site-specific underground structures, overhead 

structures and other surface features which may impede drilling will be identified. Appropriate 

utilities will be contacted for markouts. Drilling cuttings (soils) generated during the installation of 

these wells will be stockpiled on site and sampled for those parameters outlined in section 10.2.2. 

prior to determination of the method of disposal 

The proposed monitoring wells will be constructed as 2-inch I.D. PVC flush-joint risers with 

#10 slot-size PVC well screens and completed into the {Upper Glacial} aquifer as shown in Figure 

5-2, Cross Section of Proposed Wells. The wells will be completed with 10 foot well screens, 5 feet 

above the water table and 5 feet below. A hollow stem auger rig will be utilized, if possible, to drill 

these wells in accordance with New York State Department of Environmental Conservation 

(NYSDEC) specifications for wells in unconsolidated formations. Alternative drilling methods such 

as air rotary, may be required based upon the actual subsurface conditions ~ncountered. 

At all of the monitoring wells, the threaded joints will be sealed using Teflon tape. The 

annular space around the well screens will be filled with a No. 2 grade sand pack extending from 6-

5-2 lkn dec.J P.1rx---r 
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inches below the bottom of the screen to a height of 2 feet above the top of screen. A 2 foot 

bentonite seal will be placed above the sand pack. The depth to the bottom and top of each seal 

will be measured in the borehole to the nearest 0.1 foot using a weighted tape. The remaining 

annular space will be tremie grouted with a bentonite/cement slurry. A cement-bentonite surface 

seal will be constructed by filling the annular space of the borehole and will extend from 

approximately three feet below-grade to grade where a flush mounted well manhole will be installed. 

A water tight locking cap will be attached to the top of the PVC casing. A 6-inch diameter protective 

steel casing in a cement collar will be installed over each well. A flush to grade steel cover 

assembly will be set around the well casing. This steel cover will be set into a sloped concrete pad, 

after the grout has been allowed to set. 

Wells will be developed by pumping or bailing. Specific conductivity and pH measurements 

will be taken of the discharge until both parameters stabilize to confirm adequate development. 

Turbidity will also be monitored and the well will be developed until a measurement of less than 1 0 

NTU is achieved or until turbidity stabilizes. Depth to groundwater measurements will be made 

before and after well development. Field data will be recorded in a bound field notebook. 

5.3.1 - Elevation Survey 

Following installation of the groundwater monitoring wells, a site survey will be performed. 

It will include all wells to be utilized as part of the remedial investigation. The elevation of the top of 

the riser pipe of the wells will be taken to the nearest .01 foot as well as the ground elevation to the 

nearest 0.1 foot. 

5.3.2 - Groundwater Elevation Measurements 

Depth to water measurements will be taken at each of the well locations a minimum of two 

times, during each of the two (2) groundwater sampling events. These measurements will be taken 

using a Fischer M-Scope water sensitive probe (or equivalent). The depth to water will be 

measured to the nearest 0.01 foot and referenced to the top of the well pipe. After use in each well , 

the measuring device will be cleaned to prevent cross contamination between wells. The probe will 

be cleaned with a phosphate-free detergent and rinsed with distilled water in between each 
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measurement point. 

The elevation of the water table at each well location will be calculated by subtracting the 

depth to water measurement from the surveyed elevations of the top of each riser pipe. 

5.3.3 - Groundwater Level Contour Map 

A contour map of the water table will be produced for each measurement date in order to 

provide insight into the rate and direction of groundwater flow in the vicinity of the site and off-site. 

5.4 - SPLIT SPOON SAMPLING 

If drilling conditions permit, split spoon sampling will be conducted Split spoon samples are 

used to obtain representative soil samples for identification purposes and laboratory tests and to 

obtain a measure of the resistance of the soil to penetration of the sampler. The ASTM procedure 

D1586-67 will be used for the collection of split spoon samples. If alternative drilling methods are 

used, soil samples will be collected as technically feasible. 

5.4.1 - Procedures 

A summary of the ASTM 1586-67 procedure is listed below. 

1. Clear out hole to sampling elevation using equipment that will ensure that the 
material is not disturbed by the operation. 

2. With the sampler resting on the bottom, drive the sampler with blows from a 
hammer falling 30-inches until either 18-inches has been penetrated or 100 blows 
have been applied. 

3. This operation will be repeated at 5-foot intervals during well installation. 

4. Record the number of blows required to effect each 6-inches of penetration or 
fractions thereof. 

5. Bring the sampler to the surface and open. Scan with a photoionization detector 
(PIO) or Flame Ionization Detector (FID) field instrument. Describe the PIO or FID 
response, collect typical samples of soils recovered with respect to composition, 
structure, consistency, color and soil condition; fill the appropriate sample jars and 
seal to prevent evaporation of soil moisture. Affix labels to the jars bearing job 
number, date, time, initials of sampler, boring number, sample number, depth of 
penetration and length of recovery. 

6. Certain samples will be chosen by the hydrogeologist and analyzed for particle size 
distribution. The particle size analysis of the soils will be in accordance with ASTM 
D422-63. 

7. All samples collected will be retained and preserved for future analysis (if 
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necessary). 

s,4,2 - Field Reporting 

Data obtained from borings shall be recorded in the field log and shall include the following: 

Name, location and job number. 

Date of boring (start, finish). 

Boring number and drilling coordinator, if available. 

Surface elevation, if available. 

Sample number and depth. 

Method of advancing sampler, penetration and recovery lengths. 

Type and size of sampler. 

PIO or FID reading during field screening. 

Description of soil. 

Thickness of layer. 

Depth to water surface. 

Type and make of equipment (drill rig, etc.) used. 

Size of casing, depth of cased hole. 

Number of blows per 6-inches. 

5.5- GROUNDWATER SAMPLING 

Two rounds of groundwater samples will be collected following installation of phase II wells 

and analyzed for the parameters outlined in Section 10.0. Initial groundwater sampling will be 

conducted within a minimum of one week following well development. The second groundwater 

sampling round will be conducted approximately one month after the first groundwater sampling 

event. Results from the analysis of these wells will provide a "snapshot picture" of the contaminant 

plume, if any, at the SMP facility. Both rounds of samples will be collected from all six (6) of the 

wells. 

All groundwater sampling will follow strict USEPA QA/QC protocols. Prior to sampling the 

wells, a 4'x4' plastic sheet will be placed at the foot of the well. This will be the designated work 
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zone for the sampling event. All sampling equipment will be placed on this sheet to minimize the 

possibility of contaminating sampling equipment from the surrounding soils. Upon opening the 

monitoring wells, a PIO will be used to screen for total volatile organic contaminants in the ambient 

atmosphere and in the headspace of the well. Needle deflections will be recorded and compared to 

ambient background readings. The following procedure will be followed for groundwater sampling: 

1. Prior to the purging of the wells for sample collection, a synoptic static water level 
measured to the nearest hundredth (0.01) foot in each monitoring well shall be 
taken. 

2. To ensure a representative sample from the monitoring well, purging of the well is 
required. In general, the groundwater standing in the well casing prior to sample 
collection will be similar in quality to that in the surrounding aquifer or local 
groundwater, but it may not be representative. 

3. A volume of water equal to four or more times that standing in the casing will be 
purged from the well before taking the sample. If the monitoring well has a low 
yield, standing water should be evacuated while the well is dry and a sample 
collected upon recovery. Wells with high yield can be sampled immediately after 
evacuation or bailing. A centrifugal pump or a dedicated polyethylene bailer shall 
be used to remove the well volume. Prior to the sampling event, sampling 
equipment shall be decontaminated as outlined in Section 8.0. All water removed 
during the evacuation process shall be discharged to the ground in close proximity 
to the sampling location, while preventing the water from draining to other locations. 

4. Dedicated, laboratory cleaned, polyethylene, disposable bailers will be attached to 
dedicated polypropylene rope or Nylon line. The fourth bailer volume shall be 
placed in a precleaned, glass jar dedicated to each sampling point, and used to 
conduct analytical field tests (temperature, pH, turbidity, and specific conductivity) . 
The measurements will be recorded in the field book. All field instruments shall be 
calibrated daily prior to the sampling events, and cleaned between each sampling 
point. 

The pH probe will first be field calibrated with a No. 7 buffer solution and then with either a 

No. 1 O or No. 4 buffer solution, depending on the anticipated pH of the groundwater sample. The 

specific conductivity probe will be calibrated with an ionic solution that is closest in conductivity to 

that anticipated in the groundwater sample. A mercury thermometer will be used to measure 

temperature and will be tested in the laboratory for accuracy prior to sampling. 

The groundwater samples shall be collected in laboratory cleaned sample containers on the 

fifth bail. The volatile organic compound sample will be collected first, followed by any samples to 

receive semi-volatile and/or inorganic compound analysis. The groundwater samples shall be 
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analyzed for the parameters specified in Section 10.2.2 

Appropriate QA/QC methodology and sampling protocol for these water quality analyses is 

reported in Appendix A in an associated QA/QC plan. After all sample bottles are filled, they will be 

appropriately labeled and put in ice-filled coolers for delivery to the laboratory for analysis. These 

coolers will be chain-of-custody sealed after closing according to CLP procedures. . Completed 

chain-of-custody forms will accompany all samples. A sample chain-of-custody form is shown in 

Appendix A. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples will be collected in accordance with 

CLP procedures. One (1) trip and one (1) field blank QA/QC sample will accompany the 

groundwater sampling per sampling day. The trip blank vials will be filled in the laboratory using 

analyte free distilled/deionized water and will accompany the glassware from the laboratory to the 

field and back to the laboratory. The field blank vial(s) will be filled during sampling by adding 

distilled/deionized water to one of the bailers and then filling the field blank vials from the bailer. 

The blank samples will be analyzed for the same parameters as the groundwater. Trip blank 

samples will be analyzed for VOCs only. Duplicates of environmental samples shall be collected in 

accordance with CLP protocols. In lieu of separate, environmental duplicate samples, MS/MSD 

duplicate samples will be used and analyzed for the same parameters as the groundwater. At least 

one (1) duplicate sample shall be analyzed for every twenty (20) environmental samples collected 

The well cap shall be secured and the above process shall be repeated at the next 

sampling point. 
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6.0 - SOIL INVESTIGATION 

A copy of the preliminary soil investigation conducted by H2M in May 1991 is included in 

Appendix B. The results of the preliminary study serve as the basis for the study outlined in this 

section. 

6.1 - SOIL BORINGS 

6.1.1 - Soil Boring Locations 

A total of fifteen (15) soil borings will be collected at the locations specified in Figure 6-1, 

Soil Boring Locations. As indicated in the figure, the soil boring locations have been selected to 

delineate the areal and vertical extent of contamination from two primary areas; namely, the Summit 

Environmental excavation area and the area along the shipping platform where elevated levels of 

voes were detected during H2M's preliminary soil investigation. 

6.1.2 - Soil Boring Procedures 

The soil borings will be conducted under the supervision of a qualified hydrogeologist. The 

NYSDEC will be notified at least five (5) days prior to conducting any field activities. 

Prior to commencement of drilling, site-specific underground · structures, overhead 

structures and other surface features which may impede drilling will be identified. Appropriate 

utilities will be conducted for markouts. Drill cuttings (soils) generated during the installation of 

borings will be stockpiled on site and sampled for the parameters outlined in section 10.2.2 prior to 

determination of the method of disposal. 

6.2 - SPLIT SPOON SCREENING AND SOIL SAMPLING 

6,2.1 - Procedures 

The procedures set forth in Section 5.4.1 of this Work Plan will be followed. 

6.2.2 - Field Reporting 

The procedures set forth in Section 5.4.2 of this Work Plan will be followed. 

6.2,3 - Soil Sample Collection 

Select split spoon samples exhibiting elevated PIO readings relevant to background levels 

will be retained for laboratory analysis at a NYSDEC certified laboratory. In no split spoon samples 
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exhibit elevated PID readings relevant to background, samples will be retained for analysis at the 

project manager's discretion. Factors such as depth, soil characteristics, and soil boring location will 

be considered in the determination of which samples to retain. Samples will be collected in 

appropriate sample jars and sealed. Labels indicating the sample location, job number, date, time, 

boring number.depth of penetration and the samplers initials shall be affixed at the time of sample 

collection. Samples collected and not immediately submitted for laboratory analysis shall be 

preserved, if necessary, and retained for future analysis. The quality assurance, sample custody, 

and analytical procedures of Sections 8.0, 9.0 and 10.0 respectively, shall be followed for all 

samples collected. 
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7.0 - AIR QUALITY MONITORING 

As part of the field investigations, a health and safety program for air monitoring will be 

conducted to test for airborne organic vapors that may pose a health hazard. Since contamination is 

confined to soil and/or groundwater transport, the program will be limited to the use of a 

photoionization detector (PIO). 

Upwind and downwind PIO or FID readings will be collected during soil borings and well 

installation. If elevated readings are obtained above those specified in the Health and Sat ety Plan 

(under separate cover), a more extensive monitoring program will be initiated. 
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a,o - FIELD QUALITY ASSURANCE MANAGEMENT 

8.1 - FIELD QA/QC 

In order to ensure that data collected in the field is consistent and accurate, forms will be 

developed for repetitive data collection, such as depth to water in wells, well locations, etc. These 

field forms include Well Logging, Field Sampling and Water Level Data Records. 

The accuracy of the data collected will be checked by using an additional degree of 

definition than the minimum wherever possible. For example, if two distances are needed to locate 

a well, three will be used so that if one distance is inaccurate, the well can still be located and the 

field measurements can be re-taken. For measurements where this is not possible (i.e., depth to 

water), measurements will be taken and recorded three times. 

Blanks and duplicate samples will be used to verify the quality of the field sampling results. 

A brief description of these samples follows: 

8.1.1 - Blank Samples 

A field equipment blank will be used to determine the effectiveness of the decontamination 

of the sampling devices (i.e., bailers and/or split-spoon samplers). Analyte free water will be poured 

into the sampling device and then transferred to sample containers before use in sampling. 

Sampling bailers will be dedicated to each well, however, these equipment blanks will be used to 

ensure proper laboratory cleaning. 

The analyte free water used as blanks (for both field and trip blanks) will depend upon the 

type of analysis. Distilled and deionized water will be used as blanks for the inorganic analysis. For 

organic analysis, the blanks will be HPLC grade water. 

8.1.2 - Duplicate Samples 

Duplicate samples will be collected from a single sampling point, and submitted to the 

laboratory as separate samples. One (1) set of duplicates will be collected for every 20 samples, 

per matrix. Analysis of duplicate samples will determine variability in sample collection techniques, 

laboratory analysis and homogeneity of the sample. When applicable and acceptable, MS/MSD 

samples shall serve as duplicate samples. 
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a.1 .3 - field Records 

All information pertinent to any field activities will be recorded in bound, waterproof field 

books. Duplicates of all notes will be prepared and kept in a secure place away from the site. 

Proper documentation will consist of all field personnel maintaining records of all work accomplished 

including the items listed below: 

date and time of work events 

purpose of work 

description of methods 

description of samples · 

number and size of samples 

description of sampling point 

date and time of collection of sample 

sample collector's name 

field observations 

any field measurements with portable instruments 

Each sample collected in the field will be labeled using waterproof ink. Each bottle will be 

labeled with a number or location, parameter to be analyzed, sampling time and date. Packaging, 

shipping and chain-of-custody requirements for the samples shall be in accordance with National 

Enforcement Investigation Center (NEIC) procedures. 

8.2- PREPARATION AND PRESERVATION OF SAMPLE CONTAINERS 

The scope of this project necessitates that several types of sampling containers will be 

used. Sample containers will be provided by H2M Labs,lnc. Each sample container will be 

provided with a label for sample identification purposes. The amount of information on the label will 

include a sample identification number, time, date and initials of the sample collector. All sample 

containers will be accompanied by a full chain-of-custody as outlined by the USEPA. 

All sample containers will be thoroughly cleaned prior to sampling. Appropriate sample 
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preservatives will be pre-added in the bottles. Procedures vary according to the type of analysis to 

be performed. Individual procedures are outlined below. It is lab practice to pre-preserve sample 

containers in order to minimize potential contaminants in the field and to reduce unnecessary 

sample handling in the field. 

The following sample bottles will be used for collection: 

1. All aqueous samples obtained for purgeable organics will be collected in 40 milliliter 
vials which are laboratory cleaned. If samples are analyzed within 7 days, it is not 
necessary to adjust the pH to <2. 

2. All aqueous samples obtained for base neutral and acid extractable analysis are 
collected in 1 liter Wheaton glass bottles, which are laboratory cleaned and 
prepared. A chemical sample preservative is not needed. 

3. All aqueous samples obtained for metal analysis will be collected in 1000 ml plastic 
polyethylene bottles. 2 ml of nitric acid will be added to adjust the pH to <2.0 to 
preserve the sample. The pH of each sample will be checked using litmus paper 
immediately after collection. 

4. All aqueous samples obtained for cyanide analysis will be collected in 1 quart 
collapsible plastic polyethylene container.. NaOH will be added to adjust the pH to 
>12.0 to preserve the sample. The pH of each sample will be checked using litmus 
paper immediately after collection. 

5. All aqueous samples collected for petroleum hydrocarbon analysis will be collected 
in 1 liter glass bottles preserved with 2ml of sulfuric acid. 

6. All soil samples will be collected in a 8 ounce wide mouth, amber glass bottle with 
Teflon lined caps. No preservatives will be used. 

8.3 - DECONTAMINATION OF FIELD EQUIPMENT 

Proper decontamination protocols will be followed during field activities in order to minimize 

the possibility of introducing contaminants into non-contaminated areas of the site and to ensure 

that samples and data collected are representative of the actual conditions. 

8.3.1 - Eguipment ReQuiring Decontamination 

The field equipment and sampling devices that require decontamination include: 
1. Drilling Equipment - Paying particular attention to downhole tools, back of the 

drilling rig and drilling rod racks. 

2. Sampling Equipment - Split spoons, trowels, spatulas, bailers (except laboratory 
decontaminated or dedicated, polyethylene bailers), pumps and hoses. 

3. Personnel Protective Equipment - Respiratory protection and protective clothing. 
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8.3.2 - Decontamination Zone 

The decontamination zone will be located at the eastern end of the site underneath the 

overpass. The Contractor will prepare a decontamination station whose perimeter is diked to 

prevent ground contamination from wash waters running out of the area. All drilling equipment shall 

be decontaminated in this zone. 

Wash waters from equipment (i.e., split-spoons, pumps, etc.) requiring decontamination will 

be contained and stored in 55 gallon drums pending laboratory analyses. 

8.3.3 - Decontamination Procedures 

All field equipment, with the exception of drilling equipment, split-spoons, dedicated 

polyethylene bailers, hoses, pumps, well casings, well screenings and personnel protective 

equipment, shall be laboratory cleaned for field use according to the following procedure: 

Non-phosphate detergent and tap water wash. 

Tap water rinse. 

Distilled/deionized water rinse. 

10% nitric acid rinse.** 

Distilled/deionized water rinse. 

Methanol rinse. 

Total air dry or nitrogen blowout. 

Distilled/deionized water rinse. 

** Only if sample is to be analyzed for metals. 

Field Decontamination for Drilling Equipment and Split Spoon Samplers: 

Field decontamination will consist of steam cleaning and/or a manual scrubbing to 

remove foreign material and steam cleaning inside and out. These items will then 

be stored in such a manner as to preserve their pristine condition. 

Field Decontamination for the Pumps and Hoses: 

The procedures for the field decontamination of the pumps and hoses shall consist 
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of a manual scrubbing to remove foreign materials followed by an Alconox scrub 

and an Alconox flushing. All wash fluid will be collected and disposed of properly. 

Personnel Protective Equipment Decontamination Procedure: 

The personnel protective equipment decontamination procedure shall consist of the 

minimum decontamination stations outlined in the Site Health and Safety Plan. 
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~o-SAMPLECUSTODY 

To maintain and document sample possession, chain-of-custody procedures will be 

followed. A chain-of-custody form contains the signatures of individuals who have possession of 

the samples after collection and identification in the field. 

A sample is under custody if: 

(1) it is in your actual possession; or 

(2) it is in your view, after being in your physical possession; or 

(3) it was in your physical possession and then you locked it up or sealed it to 

prevent tampering; or 

(4) it is in a designated secure place restricted to authorized personnel. 

H2M personnel will preserve and retain the unused portions of all samples in their original 

containers. These samples will be stored until project closeout, at which time they shall be properly 

packaged and, at the direction of the H2M representative, transported to an off-site location for 

disposal. 

Each person involved with the samples will know chain-of-custody procedures. A detailed 

discussion of the stages of possession; (1) field collection, (2) transfer, and (3) laboratory custody is 

presented below: 

9.1 - FIELD CHAIN-OF-CUSTODY 

Chain-of-custody procedure for (1) field notebook and boring logs, (2) well key chain, (3) 

split-spoon sediment samples from well drilling, and (4) environmental samples are included as part 

of field collection. 

9.1.1 - Field Notebook and Boring Log Notebook Chain-of Custody 

Dedicated field and log books will be used for the duration of the project. These will be 

numbered and assigned to the field personnel. A log of the notebook numbers, the personnel 

assigned to the notebooks and their affiliation, and the date and time signed out and signed in will 

be kept. Maintenance of the notebook log will be the responsibility of the field hydrogeologist. 

Sufficient numbers of notebooks will be provided to allow for reviews of the field data by the project 
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hydrogeologist during the field operations. 

All water level data and field notes will be recorded in bound field notebooks. Drilling data 

will be recorded on boring logs which will be kept in ring binders. Soil sample chain-of-custody 

forms will also be kept in a ring binder. 

9.1.2 - Well Key Chain-of-Custody 

The field hydrogeologist will be responsible for placing the locks on the protective casings 

and maintaining chain-of-custody of the keys. The project hydrogeologist will initiate a log tracking 

each set of keys from the wells. The log will contain the well number, the date and time the lock 

was installed on the well, the person whom received the key, and the date, time and person to 

whom the key was given for the duration of the project. Each of the people to whom a key is 

assigned during the project will maintain a separate chain-of-custody log for the key(s) that they are 

assigned. 

9.1.3 - Split-Spoon Soil Samples 

All split-spoon soil samples taken during drilling will be recorded on both the boring log 

forms and a chain-of-custody form. The field hydrogeologist will be responsible for the custody of 

the soil samples. The chain-of-custody form will report the sample I.D., date and time taken, 

person who received the sample, and date, time and person to whom the sample was released. 

The sample chain-of-custody forms will be kept in ring binders. 

9.1.4 - Environmental Samples Chain-of-Custody 

When collecting samples for analysis or evidence, only a number which provides a fair 

representation of the media being sampled will be collected. 

The field sampler initiates the chain-of-custody procedure in the field and is the first to sign 

the form upon collection of samples. 

The field sampler is personally responsible for the care and custody of the samples until 

they are transferred and properly dispatched. Sample tags shall be completed for each sample, 

using waterproof ink, subjected to proper preservation, and packaged to preclude breakage during 

shipment. Every sample shall be assigned a unique identification number that is entered on the 
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chain-of-custody form. Samples can be grouped for shipment using a single form. 

The record shall be completed in the field as to indicate: project number, unique sample 

number, sample location (borehole, depth, grid coordinates), sampling date and time, person 

obtaining the sample, and method of sample preservation. The paperwork will be done and 

checked at an on-site location. 

9.2 - TRANSFER OF CUSTODY AND SHIPMENTS 

All samples will be accompanied by a chain-of-custody record. When transferring the 

possession of samples, the individuals relinquishing and receiving will sign, date and note the time 

· of transfer. This record documents transfer of custody of samples from the sampler to another 

person, to a mobile laboratory or to the permanent laboratory. 

Samples will be properly packed for shipment and dispatched to the appropriate laboratory 

for analysis, with a separate signed custody record enclosed in each sample box or cooler. If 

samples are shipped directly to the laboratory, the chain-of-custody forms will be kept in possession 

of the person delivering the samples. 

For samples shipped by commercial carrier, the chain-of-custody form will be sealed in a 

watertight envelope, placed in the shipping container, and the shipping container sealed prior to 

being given to the carrier. The waybill will serve as an extension of the chain-of-custody record 

between the final field person and receipt in the laboratory. 

Whenever samples are split with a facility or government agency, a separate chain-of

custody record will be prepared for those samples and marked to indicate with whom the samples 

were split. 

9.3- LABORATORY SAMPLE CUSTODY 

H2M Labs, Inc. has standard operating procedure for documenting receipt , tracking and 

compilation of sample data. Sample custody related to sampling procedures and sample transfer 

are described below. 
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(1) Shipping or Pickup of Cooler by Client 

(a) Cooler packed at H2M after contact with client. 

(b) Cooler wrapped with evidence tape. 

(c) Chain-of-custody form filled out by H2M personnel. 

(d) Client supplied with evidence tape to seal cooler prior to shipment back to the 
laboratory. 

(2) Delivery of Cooler to H2M 

(a) Samplers check for any external damage (such as leaking). 

(b) The outside of the cooler is checked with a Geiger counter. 

(c) Samplers sign for cooler from shipper. 

(3) Cooler Delivery to Sample Custodian 

(a) Samplers place cooler in air-lock to special process laboratory. 

(b) Sample custodian or assistant removes cooler. 

(c) If sample is hazardous waste, cooler is moved to special 8 foot hood. 

(4) Opening of Cooler 

(5) 

(6) 

(a) Check condition of external seal. 

(b) Open cooler. 

(c) Remove chain-of-custody forms, fill out and sign. 

(d) Check to see if any samples are broken or damaged. 

1. If samples are broken, note manner of disposal and call contact 
immediately. 

Report Sent to Client to Include 

(a) Traveler's Way Bill. 

(b) Final Report. 

(c) Log-out Sheet. 

Final Steps 

(a) Raw data stored on file. 
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The samples will be stored at the proper temperature and not longer than the required 

holding time before analysis. It is the responsibility of the laboratory to properly dispose of samples 

beyond the holding period. 

9-5 
lkcy1.:h.:d P:1pt.·r 



t-i~GROUP 

1 o.o - ANALYTICAL PROCEDURES 

10.1 - LABORATORY 

The samples will be analyzed at H2M Labs, Inc. in Melville, New York. H2M Labs, Inc. is a 

New York State Department of Environmental Conservation {NYSDEC) Certified Laboratory. 

The Laboratory Director, John J. Molloy, P.E., has overall responsibility for all operational 

activities. The Laboratory Quality Assurance Manager, Joann M. Slavin, will review all data and be 

responsible for laboratory reporting and quality control. 

Analysis is separated into two sections utilizing two Senior Analysts. Ursula Middel will 

directly supervise the organic laboratory analysis and technicians, and review all analytical and QC 

data. Sal Badalamenti will supervise the analyses of all inorganics, plus TOC analyses. He will 

review all raw data, calculations and QC analyses. 

10.2 - PARAMETERS AND FREQUENCY OF ANALYSIS 

10.2.1 - Water Matrix 

The wells to be sampled for the RI will be analyzed according to CLP procedures. Two (2) 

rounds of sampling will occur. Sampling Event 1 will begin one (1) week after all the wells have 

been installed and developed, and Sampling Event 2 will occur 30 days after Event 1. 

All the samples collected will be analyzed for Target Analyte List (TAL) Purgeable Organics, 

Target Analyte List (TAL) metals and Total Petroleum Hydrocarbons (TPH). Table 10-1 illustrates . 

the appropriate laboratory methods used for sample analyses. 

During both round of sampling, strict QA/QC protocols must be followed. A trip blank will 

be carried along with the samples every day which will determine if outside contamination has been 

introduced. Trip blanks will be analyzed for VOCs only. A field equipment blank will be collected at 

a minimum of one per day and analyzed for the same parameters collected that day. A duplicate 

sample will also be collected at a minimum of one per day (or one per every twenty samples 

collected) and analyzed for the respective parameters. MS/MSD duplicate samples will be used 

when applicable and approved. Field tests will include temperature, pH, turbidity, and specific 

conductivity and will be taken immediately upon collection. 
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10.2.2 - Soil Matrix 

During the well installation and soil borings, split-spoon soil samples will be retained if the 

PIO reading exceeds 5 ppm above background or in the absence of elevated PIO readings, at the 

discretion of the project manager.. All samples will be analyzed for T AL purgeable organics and 

select samples will be analyzed for Toxicity Characteristic Leaching Procedure (TCLP) metals and 

TPH.. Analysis of these samples will utilize standard laboratory methods (non-CLP). Table 10-2 

illustrates the appropriate laboratory methods used for sample analysis. 

10.3- LABORATORY PROCEDURES 

10.3.1 - Calibration Practices 

Instruments and equipment used in H2M Labs, Inc. are controlled by a formal calibration 

program. The program verifies that equipment is of the proper type, range, accuracy, and precision 

to provide data compatible with specified requirements. All instruments and equipment which 

measure a quantity or whose performance is expected at a stated level, are subject to calibration. 

Calibration may be performed by H2M personnel using reference standards or externally by 

calibration agencies or equipment manufacturers. 

Implementation of the laboratory calibration program is the responsibility of the Laboratory 

Manager and Analysts. The Laboratory Quality Assurance (QA) Manager shall review the 

implementation of the program. 

There are two (2) types of calibration pertinent to these laboratory procedures - operational 

and periodic. 

1. Operational Calibration which is routinely performed as part of instrument usage, 
such as the development of a standard curve for use with an Atomic Absorption 
Spectrophotometer. Operational calibration is generally performed for instrument 
systems. 

2. Periodic Calibration which is performed at prescribed intervals for equipment, such 
as balances and ovens. In general, equipment which can be calibrated periodically 
is a distinct, single purpose unit and is relatively stable in performance. 

Whenever possible, recognized procedures, such as those published by American Society 
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TABLE 10·1 

METHCX>S FOR CLP ANALYSIS OF GRClJNDI.IATER 

Method 
Reference S8111)le Holding 

Parameter Nuiber Preservation Tim Container 

Target c~ Two 40 al vials 
List Volatile with teflon·lined 
orvanics NYSDEC CLP SOW 9/89 Rev 4•c 7 days caps 

Aluninun (Al) NYSDEC CLP SOW 9/89 Rev HN~ iii 4•c 6 IIIOl'lthl 1000 •l plastic 

Antimony (Sb) NYSDEC CLP SOW 9/89 Rev HN~; 4•c 6 months 1000 al plastic 

Arsenic (As) NYSDEC CLP SOW 9/89 Rev HN~ iii 4•c 6 months 1000 •l plastic 

Bariun (Ba) NYSOEC CLP SOW 9/89 Rev HN~ iii 4•c 6 IIIOl'lths 1000 •l plastic 

Beryl l iun (Be) NYSOEC CLP SOW 9/89 Rev HN~ iii 4•c 6 IIIOl'lths 1000 Ill plastic 

caciniun (Cd) NYSDEC CLP SOW 9/89 Rev HN~ iii 4•c 6 IIIOl'lths 1000 Ill plastic 

Calciun (Ca) NYSOEC CLP SOW 9/89 Rev HN~ iii 4•c 6 IIIOl'lths 1000 Ill plastic 

Chraniun (Cr) NYSOEC CLP SOI.I 9/89 Rev HN~; 4•c 6 IIIOr'lths 1000 Ill plastic 

Cobalt (Co) NYSOEC CLP SOW 9/89 Rev HN~ iii 4•c 6 111onths 1000 Ill plastic 

Copper (Cu) NYSOEC CLP SOW 9/89 Rev HN~; 4•c 6 aonths 1000 ml plastic 

Iron (Fe) NYSDEC CLP SOW 9/89 Rev HN~ ; 4•c 6 111onths 1000 Ill plastic 

Lead (Pb) NYSDEC CLP SOW 9/89 Rev HN~; 4•c 6 IIOl'lths 1000 Ill plastic 

Hagnesiun (Hg) NYSDEC CLP SOW 9/89 Rev HN~ ; 4•c 6 1110nths 1000 Ill plastic 

Manganese (Hn) NYSOEC CLP SOW 9/89 Rev HN~ ; 4•c 6 months 1000 ml plastic 

Mercury (Hg) NYSDEC CLP SOW 9/89 Rev HN~ iii 4•c 12 days 1000 ml plastic 

Nickel (Ni) NYSOEC CLP SC711 9/89 Rev HN~ iii 4•c 6 months 1000 ml plastic 

Potassiun CK) NYSDEC CLP SOW 9/89 Rev HN~ iii 4•c 6 months 1000 ml plastic 

Seleniun (Se) NYSOEC CLP SOW 9/89 Rev HN~ ; 4•c 6 months 1000 ml plastic 

Silver (Ag) NYSOEC CLP SOW 9/89 Rev HN~ ; 4•c 6 1110nths 1000 Ill plastic 

SodiUII (Na) NYSOEC CLP SOI.I 9/89 Rev HN~ iii 4•c 6 IIIOl'lthl 1000 •l plastic 

Thalliun (Tl) NYSOEC CLP SOW 9/89 Rev HN~ ; 4•c 6 1110nths 1000 •l plastic 

Vanadiun CV) NYSOEC CLP SOW 9/89 Rev HN~ ; 4•c 6 aonths 1000 •l plastic 

Zinc (Zn) NYSOEC CLP SOW 9/89 Rev HN~ ; 4•c 6 aonth1 1000 •l plastic 

--.../ - -
V 

* Includes QA/QC s~les for CLP analysis 



TABLE 10·2 

METHOOS FOR NON-CLP ANALYSIS OF SOILS 

Method 
Reference S~le Holding 

Par-ter NUllber Preservation Time Container 

Target c~ Iv ~ -') Two 40 ml vials 
List Volatile with teflon· lined 
Organics SW 846 

,, 
4•c 7 days cape 

Arsenic (As)• CLP SOW 7/87 Rev HN°l; 4•c 6 months 1 pint glus jar 

Bariun (Ba)* CLP SOW 7/87 Rev HN°l; 4•c 6 months 1 pint glass jar 

caciniua (Cd)* CLP S0W 7/87 Rev HN°l ; 4•c 6 months 1 pint glass jar 

Chromiua CCr)* CLP SOW 7/87 Rev HN~; 4•c 6 months 1 pint glass jar 

Lead (Pb)* CLP SOW 7/87 Rev HN~; 4•c 6 months 1 pint glass jar 

Mercury (Hg)• CLP SOW 7/87 Rev HN°l; 4•c 26 days 1 pint glass jar 

Seleniua (Se)• CLP S0W 7/87 Rev HN°l ; 4•c 6 months 1 pint glass jar 

Silver (Ag)• CLP SOW 7/87 Rev HN°l; 4•c 6 months 1 pint glass jar 

I ,, 

I 

• S~les are to be analyzed for 
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for Testing and Materials (ASTM) or USEPA, or procedures provided by manufacturers shall be 

utilized. 

10.3,2 - Equipment Identification 

Equipment that is subject to calibration shall be uniquely identified so that calibration 

records can be designated with a specific instrument. 

10.3.3 - Calibration Frequency 

Instruments and equipment shall be calibrated at prescribed intervals and/or as part of the 

operational use of the equipment. Frequency shall be based on the type of equipment, inherent 

stability, manufacturer's recommendations, values provided in recognized standards, intended use, 

effect of error upon the measurement process, and prior experience. 

10.3.4 - Calibration Reference Standards 

Two (2) types of reference standards are use within the H2M laboratory for calibration -

physical and chemical: 

1. Physical Standards, such as weights for calibrating balances and certified 
thermometers for calibrating working thermometers and ovens, which are generally 
used for periodic calibration. 

2. Chemical Standards primary used for operational calibration. 

Whenever possible, physical and chemical reference standards shall be known 

relationships to nationally recognized standards (e.g., National Bureau of Standards) or accepted 

values of natural physical constants. If national standards do not exist, the basis for the reference 

standard shall be documented. 

10.3.5 - Calibration Failure 

Equipment that fails calibration or becomes inoperable during use shall be removed from 

service and segregated to prevent inadvertent use, or shall be tagged to indicate it is out of 

calibration. Such equipment shall be repaired and satisfactorily recalibrated before reuse. 

10.3.6 - Calibration Records 

Records shall be prepared and maintained for each piece of equipment subject to calibra-
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tion. Records demonstrating accuracy of reference standards shall also be maintained. 

For instruments and equipment that are calibrated on an operational basis, calibration 

generally consists of determining instrumental response against compounds of known composition 

and concentration or the preparation of a standard response curve of the same compound at 

different concentrations. Records of these calibrations can be maintained in several ways: 

1. The calibration data can be kept with analytical sample date. 

2. A log book can be prepared for each instrument which contains all calibration data. 

Method 1 provides response factor information, etc., directly with analytical data so that the 

data can be readily processed and verified. Also, the raw data package is completed as a unit. 

Method 2 provides an on-going record of calibration undertaken for a specific instrument; 

however, to process and verify the analytical data, the log must be used in conjunction with the raw 

data. 

For operational calibration of instrumentation used for this project, calibration data will be 

included with the raw analytical data and maintained in project files. 

More details of the laboratory calibration procedures are included with the Laboratory 

Quality Assurance Program in Appendix A. 

10.4 - ANALYTICAL METHODS 

The analytical procedures for the parameters associated with this project will be from the 

USEPA Contract Laboratory Program (CLP) as specified in: 

1. "Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration", I FB 
WA 85-J680, USEPA CLP, July 1987 Revision. 

2. "Statement of Work for Inorganic Analysis, Multi-Media, Multi-Concentration", SOW 
No. 785, USEPA CLP, July 1987. 

10.5 - DATA VALIDATION AND REPORTING 

This section describes data validation and reporting procedures which will be used at H2M 

Laboratory. Primary responsibility for implementation of these procedures within the laboratory 

resides with the Laboratory Manager. 

10.5.1 - Data Validation 
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Date validation begins with the processing of data and continues through review of the data 

and the reporting of analytical results. Data processing can be performed by the analyst who 

obtained the data or another analyst. Data review starts with an analyst independent of the data 

acquisition and processing, reviewing (validating) that data processing has been correctly 

performed and continues through verifying that the reported analytical results correspond to the 

data required and processed. Final review of the data to be reported is by the Project Manager. 

As stated, the first step in validation is data processing. In general, data will be processed 

by an analyst in one of the following ways: 

1. Manual computation 9f results directly on the data sheet or on calculation pages 
attached to the data sheets. 

2. Input of raw data for computer processing. 

3. Direct acquisition and processing of raw data by a computer. 

If data is manually processed by an analyst, all steps in the computation shall be provided 

including equations used and the source of input parameters such as response factors, dilution 

factors, and calibration constants. If calculations are not performed directly on the data sheet, 

calculations should be attached to the data sheets. 

For data that is input by an analyst and processed using a computer, a copy of the input 

shall be kept and uniquely identified with the project number and other information as needed. The 

samples analyzed shall be evident and the input signed and dated by the analyst. 

If data are directly acquired from instrumentation and processed, the analyst shall verify 

that the following are correct: project and sample number, calibration constants and response 

factors, output parameters such as units and numerical values used for detection limits (if a value is 

reported as less than"<"). The analyst shall sign and date the resulting output. 

10.5.2 - Review of Data Processing 

The following is a discussion of the method to be used for reviewing (checking) data 

processing. At least 20% of all data shall be checked in this manner. If, during the checking 

process, errors are determined, checking shall be completely (100%) performed for the data set. 

10 - 5 
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The analyst performing the data processing shall give an analyst independent of the work 

the data package. The package shall include, as appropriate, raw data, data sheets, strip charts, 

computer inpuVoutput, calculations, sources for input parameters such as response factors, etc. 

The independent analyst (checker) shall review the data for: 

1. Appropriateness of equations used. 

2. Correctness of numerical input. 

3. Numerical correctness of all calculations. This should be done by re-performing 
numerical computations. 

The checking process must be thorough enough to validate that the results are correct. If 

the checker disagrees with any part of the computations, the checker shall mark through the 

number with a single line and place the revised number above it. 

Any changes made by the checker shall be back-checked by the originator. If the originator 

agrees with the change, no action is necessary. If the originator disagrees, the originator and 

checker must resolve the difference so they agree with the result presented. 

10.5.3 - Data Reporting 

The following are applicable to data presentation: 

1. The final presentation shall be checked in accordance with data verification 
requirements and approved by the Laboratory QA Manager. 

2. Data presentation will include: 

a. Sample identification number used by H2M Laboratory and/or the sample 
identification provided to the laboratory, if different than identification used in the 
laboratory. 

b. Chemical parameters analyzed, reported values, and units of 
measurement. 

c. Detection limit of the analytical procedure, if the reported value is less than 
the detection limit. 

d. Data for a chemical parameter are reported with consistent significant 
figures for all samples. 

e. Results of quality control sample analysis, if appropriate. 

f. Footnotes referenced to specific data, if required to explain reported 
values. 
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The format for reporting will follow that the USEPA/NYSDEC Contract Laboratory Program 

(CLP). 

The laboratory QA officer will provide the Project Manager with a QA summary sheet 

including a narrative of data rejection or acceptance. 

10.5.4 - Review of Data Reporting 

Review of data reports is required to verify that information reported by H2M Labs, Inc. 

corresponds with processed analytical results. Review is only required of the data as it is presented 

for issuance. Intermediate steps performed after the processed data are checked to prepare the 

data report (such as data summaries) do not require validation. 

After the draft data report is prepared (generally in tabular form), the reported results should 

be checked against the reviewed processed data so that transcription errors do not occur. The 

checking process follows: 

1. Using the draft report, all data entries are checked. The checker is not required to 
be independent of the work because only the transcription from the reviewed data 
to the data report is being checked. 

2. The draft data report should be checked so that the items cited for data 
presentation are complete and correct. Corrected entries are marked through with 
a single line and the correct entry provided. The reviewer will indicate that 
corrections have been made in the report by placing a second check mark by the 
correction after comparing the change with the revised copy. The checker shall 
sign and date every page of the data report in ink. 

3. Use of the draft data report results in a check-print which should be maintained as 
a record to demonstrate the review. 

4. If data printouts, such as chrornatographs or GC/MS data processing, are included 
in the date report, review is not required for the data report, review is not required 
for the data printout. 

5. If computer output is use directly as the data report without further transcription, 
only the input requires review. 

After checking of the data report is complete, it is given to the Laboratory QA Manager or 

her designated representative for final review. This step is not intended for verify the reported data. 

This review is intended to determine that the report meets project requirements. The data report is 

approved for issue by the Laboratory QA Manager. 
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10.6- DOCUMENTATION, DATA REDUCTION AND REPORTING 

10,6.1 - Field Data 

All information pertinent to any field activities will be recorded in bound, waterproof field 

books. duplicates of all notes will be prepared each night and kept in a secure place away from the 

site. Proper documentation will consist of all field personnel maintaining detailed records of all work 

accomplished including: 

(1) date and time of work events 

(2) purpose of work 

(3) names and addresses of people relevant to the project 

(4) description of all methods 

(5) description of all samples 

(6) number and size of samples 

(7) description of sampling point 

(8) date and time of collection of sample 

(9) sample collector's name 

(10) reference to site map and/or photograph 

(11) field observations 

(12) any field measurements with portable instruments. 

Each sample collected in the field will be labeled using waterproof ink. Each bottle will be 

labeled with a number of location, parameter to be analyzed, sampling time and date. 

The field hydrogeologist will be responsible for ensuring that hydrogeological data are 

properly recorded. 

follows: 

The data reporting scheme and key individuals who will handle the data are as 

(1) data collection by the field hydrogeologist 

(2) data reduction, also be the field hydrogeologist 

(3) data review by the Senior Engineer 
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(4) data validation by the project manager. 

10.6.2 - Laboratory 

Laboratory data reduction and analysis for organic analyses involves relating a "peak area" 

to the mass of a constituent. This is accomplished by digital computers. The computer hardware 

and software is designed to allow the analyst to create libraries or files of calibration standards, and 

then compare raw sample data against these libraries to produce a report which contains the 

identification and qualification of constituents present in the sample. The computer-reduced data 

are manually checked by the analysts. 

Inorganic analyses are performed with instruments of varying electronic sophist ication, but 

in all instances, data reduction and analysis involves essentially the generation of a standard 

calibration curve, and then comparing the instrument readout against the calibration curve to obtain 

a "Quantity" of constituent. The concentration is then manually calculated. The calculated results 

are manually entered into the computer system. 

For laboratory reporting, the results of the inorganic analyses are entered in a computer 

and the report is printed. The organic analyses are typed. All reports list the date the sample was 

received, date collected and the date reported. 
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