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1.0 INTRODUCTION 

This Phase II Remedial In~stiiationFeasibility Study Quality Assurance Project Plan (QAPP) outlines 
the quality assurance and quality control procedures to be implemented during Remedial lnvestigation 
(RI) activities at Pall Corporation's (Pall's) 30 Sea Cliff Avenue facilities located in Glen Cove. Town of 
North Hempstead, Nassau County, New York. The Pall property is listed by the New York State 
Department of Environmental Conservation (NYSDEC) as an Inactive Hazardous Waste Site 
(NYSDEC Site No. 1-30-0538). The NYSDEC has also listed the August Thomsen property located at 
36 Sea Cliff Avenue as part of the Pall Inactive Hazardous Waste disposal Site. The terms 'site" or 
'property" when used to describe the subject facilities shall include the 30 and 36 Sea Cliff Avenue 
properties. 

The RI work planned for the site includes the installation and sampling of additional monitoring wells 
and soil borings throughout the site to better delineate the nature and extent of soil and/or groundwater 
contamination at the site. Groundwater samples will be collected from the newly installed monitoring 
wells and the e*ting wells at the site. A limited off-site groundwater investigation will also be included 
on the properties that are located adjacent to the northeast-northwest portions of the site in order to 
identify the apparent center of the contaminant plume located near the northern border of the Pall 

property. 

1.1 Purpose and Objectives 

The purpose of this Quality Assurance Project Plan (QAPP) is to document planned investigative 
activities and establish the criteria for performing these activities at a pre-determined quality, and to 
review and summarize . . such work performed by others at the Pall Corporation Site in Glen Cove, 
Nassau County, New York. The Pall Site is a New York State Department of Environmental 
Conservation (NYSDEC) Class 2 lnactive Hazardous Waste Site, Site Code 1-30-0538. The work will 
be completed by IT Corporation (IT) under contract to Pal andlor its agents. - 

Project work will be conducted in general accordance with the United States Environmental Protection 
Agency (EPA) Guidance for Conducting Remedial Investigations and Feasibility Studies llnder 
CERCLA (USEPA, October 1988) and the NYSDEC Guidelines for Remedial Investigations/Feasibility 
Studies, Technical and Administrative Guidance Memorandum HWR-89-4025 (March 31, 1989) and 
TAGM W030, Selection of Remedial Activities at Inactive Hazardous Waste Sites. 

JT Corporation 
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1.2 Project Management & Organization 

1.2.1 Personnel 

The general responsibilities of key project personnel are listed below. 

Project Manager 

RI Task Leader 

RI Field Team 

FS Task Leader 

QA Ofticer 

H & S Ofticer 

Mr. Daniel J. Smith, P.E. (IT), Project Manager, will 
haw responsibility for overall project management 
and coordination with NYSDEC and Pall. 

Mr. Mich Nes t  (IT), will have o w a l l  responsibility of 
implementing and coordinating the Remedial 
Investigation project activities. 

Mr. Matthew Bemstein (IT), will have overall 
responsibility for on-site implementation of the 
Remedial lnvestigation project activities. 

Mr. Daniel J. Smith, P.E. (IT), will be responsible for 
management, coordination and implementation of 
the Feasibility Study. 

Dr. Maureen Leahy, Ph.D. (IT) will serve as Quality 
Assurance Officer, and will be responsible for 
laboratory and data review, as well as data usability 
reports. The QAO will also be responsible for field 
sampling quality and adherence to this QAPP and 
the RIIFS Work Plan. Dr. Leahy's resume is 
included as Appendix A. 

Mr. John Reineman, CIH (IT) will be responsible for 
the preparation of the project health and safety plan, 
and tracking of its implementation. 

Community Coordinator Mr. Daniel J. Smith, P.E. (IT), Mr. Kurt Olsen, Esq., 
and Ms. Mary Ann Bartlett (Pall) will coordinate 
implementation of the community participation plan 
and its implementation. 

7.2.2 Specific Tasks and Services 

FDGTI will procure subcontractor specialists for services relating to drilling and monitoring well 
installation, laboratory1analyticaI services, and field surveying. The planned subcontractors for 
utilization at the Pall Site are: 

Laboratory Analysis H2M Laboratories, Inc. or Ecotest Environmental Labs. The 
selected laboratory shall have and maintain NYSDOH ELAP CLP 
certification for volatile organic compound analyses throughout the 
project. 

IT CoporatYon 
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Drilling Services Land Air Water Environmental Senices, Inc. 

Surveying NYS Licensed Sumyor To Be Determined 

2.0 SITE INVESTIGATION PROCEDURES AND RATIONALE 

The field work proposed by IT is focused on supplementing data from previous investigations to obtain 
a better understanding of site specific conditions. Environmental sampling and other field activities will 
be performed in general accordance with the appropriate techniques presented in the following 
guidance documents. 

Sampling Guidelines and Protocols, NYSDEC, Division of Water, March 1991. 

Compendium of Superfund Field Operations Methods, US EPA, December 1987 
(EPN540IP-87/00 1 ). 

RCRA Ground-Water Monitoring: Draft Technical Guidance, US EPA. November 
1992 (EPN530-R-93-001). 

Soii Sampling Quality Assurance User's Guide (Second Edition), US EPA, March 
1 989, (EPN600/8-89/046). 

USEPA Region II CERCLA Quality Assurance Manual. Revision 1, USEPA Region II, 
October 1989. 

Appropriate NYSDEC Department of Hazardous Waste Remediation Technical and 

Administrative Guidance Memoranda (TAGM); #4032 (Disposal of Drill Cuttings; 
November 1989); and #4047 (Priority Ranking System for Class 2 Inactive Hazardous 
Waste Sites; December 1992). 

Field activities are described in the following sections. 

2.1 Groundwater Sampling 

Groundwater sampling of existing monitoring wells includes initial recording of data, purging of the 
well, and collection of the sample. The teA below addresses these items. Groundwater sampling will 
also be completed from Geoprobe borings. Groundwater sampling from Geoprobe borings is 

discussed in Section 2.1.2. 

IT Corporation 
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2 1 I Monitoring Wells 

Well Evacuation 

Groundwater sampling will begin by locating the well to be sampled and recording the appropriate field 
data, as summarized below. 

Observations of the well (conditions of cap, collar, casing, etc.) and the ambient 
conditions (weather; surrounding area; date and time; sampling crew members and 
observers if any will be recorded. See also Section 5.1 for information to be recorded 
in the field notebook). 

After unlocking the well cover, PID surveys of ambient air, upwind air, and air directly 
at the top of the well will be monitored and recorded. 

Water level measurements will be collected, noting the reference point from which the 
measurement is made (typically a notch on the inner casing). 

The well will then purged of standing water. The purpose of purging is to obtain a 
representative groundwater sample. If practical, a minimum of three standing water 
volumes of the well will be purged. However if the well is slow to recover, then the 
well will be purged until no further water can be removed from the well. If the water 
level is slow to recharge and does not reach to its pre-purge level within two hours, 
then samples will be collected after sufficient water has recharged to enable sample 
collection. Purging may be accomplished by bailing, inertial pumping, or pumping 
with a peristaltic or submersible centrifugal pump to remove water from the wells. 

Groundwater Collection 

Bailers will be used for sample collection and will be equipped with a check-valve. Bailers will be 
dedicated, disposable Polyethylene. Due to their light-weight and tendency to not sink affer entering 
the top of the water column, disposable bailers will (if necessary) be ffled with weights provided by the 
vendor for that purpose. Bailers will be clean upon anival at the site. Site decontamination of bailers 
will not be necessary. Bailers will be lowered gently wlh minimal water agitation into the well with 
dedicated polyethylene or polypropylene line. 

The first bailer of water will be collected for volatile organics or other light weightlvolatile compound 
analyses. A portion of the first bailer will also be retained for field measurements of pH, temperature, 
conductiwty, and turbidity. 

Two or three (depending on laboratory-specific requirements) 40-ml glass vials (with Teflon septa) will 

IT Coqomh'on 
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be used to collect samples for volatile organic analysis (VOC). The vials will be filled by gently pouring 
water from the top of the bailer into the vial until overflowing and a convex meniscus is formed. The 
vial will then be capped, inverted and inspected for air pocketslbubbles that may be present on the 
inside surfaces of the vial. If any bubbles or aggregate of bubbles are observed, then a new sample 
will be obtained either using a new vial or the same Gal. In accordance wlh NYSDEC preference, 
samples for VOCs will not be chemically presetved (i.e., no HCI will be added). 

At the conclusion of collection of all analytical samples, a final measurement of field parameters will 
be made. Sample bottles are discussed in more detail in Section 3.2. 

2.1.2 Geoprobe Groundwater Sampling 

Groundwater samples will be collected using a SP15 screen point sampler. To collect groundwater 
samples using this sampler, a clean unit is threaded onto the leading end of a probe rod and driven to 
the desired sampling interval. While the sampler is driven to the desired depth, O-ring seals at the 
drive head and expandable drive point provide a water tight system. Once at the desired depth, the 
tool string is retracted while the screen is held in-place. The O-ring at the drive head maintains the 
seal at the top of the screen. As a result, any liquid entering the sampler, must pass through the 
screen. The screen point sampler utilizes a screen with a slot size of 0.004 inches and an exposed 
length of up to 41 inches. , . . .  . :  

The water sample will be brought to the surface using dedicated polyethylene tubing fried with a 
stainless steel check valve. By oscillating the tubing up and down, the water will be brought to the 
surface. The water sample will then be placed in appropriate laboratory supplied containers and 
placed into a cooler. 

2.2 A i r  Surveil lance & Monitor ing 

Air surveillance screening of volatile compounds for health and safety concerns will be performed with 
a portable HNU photoionization detector (PID) or equivalent. Monitoring will bedone during inmsive 
activities such as Geoprobe drilling, monitoring well installation, well development, and sampling. 
Addlional details are presented in the site specific Health and Safety Plan. 

2.3 Soil Sampl ing 

Select soil samples from the Geoprobes and Auger borings will be immediately placed in the 
appropriate glassware and sealed to prevent volatile loss prior to delivery to the analytical laboratory. 
A separate aliquot of the sample will be also field screened for VOCs. All VOC samples will not be 
mixed but will be placed directly into the VOC vial sample. 

Geoprobe soil samples will be sampled by opening the acetate tube (Geoprobes), slicing the core (if 

IT Corporation 
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intact) mrticallydown the middle with a sharp knife or similar blade, and scooping sufficient sample 
from the long axis of the split core. If the core is not intact, then upon opening the tube, the contents 
can be scooped directly. Samples for VOCs will be collected and transferred to sample containers 
following PID screening. If the sample is not homogeneous. representative portions of each type of 
material within the sample will be collected. There may also be situations where it will be appropriate 
to grabsample specific zones due to texiural ~ r ia t ions ,  the presence of apparent staining, or "hot 
spot" preliminary screening results. 

Auaer Probes 

Soil samples will be classified by IT in the field by visual examination as appropriate. A log of each 
boring hole will be prepared with appropriate stratification lines, sample identification, sample depth 
interval and recovery, and date. 

Selected ovehurden samples will be retained for analytical testing. These samples will be placed in 
certified clean sample containers, placed in an iced cooler and handled in accordance with 
appropriate Chain-of-Custody protocols as described in the QAPP. 

The auger holes will be backfilled with native soils and if necessary, clean sand. 

Soil Screening 

Soil screening will be performed by headspace screening with the PID. The soil screening procedure 
is provlded in Appendix 0. 

The PID will be calibrated daily, in accordance to manufacturer's requirements using a standard gas. 
Calibration re.cords will be documented in the field notes or on a daily field calibration form. The peak 
PID response will be recorded. A response of less than 1 part per million (ppm) above ambient 
background using this method, is not considered significant and will be reported as not detected. 

2.4 Surface Water & Sediment 

2.4.1 Surface Water 

If the collection of surface water samples is required, where possible, sample bottles (unpreserved) 
will be lowered below the water surface and allowed to fill. Normally, surface water samples will be 
collected from middepth and mid-channel (for flowing bodies such as streams). Sample 
preservation, where required, will be added to the samples afier collection. Generally, surface water 
samples will be collected with a sediment sample from the same general location. After capping, 
bottles will be dried with a paper towel. Surface water sampling is not planned. 

IT Corporation 
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If required, surface water samples will be collected prior to the collection of the associated sediment 
samples. Surface water sampling will be conducted sequentially from the farthest downstream 
sample to the farthest upstream sample so that disturbed sediments from one sample location are not 
transported downstream to a subsequent sample. 

2.4.2 Sediment 

Sediment samples (if collection is included in the scope of work) will be collected using a stainless 
steel spatula or spoon directly from the stream bed. Samples for VOCs will be screened with the PID, 
then placed into the laboratory container and sealed. 

2.6 Equipment Decontamination 

To awid cross contamination, sampling equipment (defined as any piece of equipment which may 
contact a sample) will be decontaminated according to the following procedures outlined below. 

2.6.7 Non-Dedicated Reusable Equipment 

Non-dedicated reusable equipment such as split spoons, stainless steel mhng bowls; pumps used for 
groundwater evacuation (and sampling, if applicable) etc. will require field decontamination. Acids and 
solvents will not be used in the field decontamination of such equipment. Decontamination will include 
scrubbing/washing with a laboratory grade detergent (e.g. alconox) to remove visible contamination. 
followed by potable (tap) water and analyte-free water rinses. Tap water may be used from any 
treated municipal water system; the use of an untreated potable water supply is not an acceptable 
substitute. Equipment should be allowed to dry prior to use. 

Pumps will be decontaminated by running potable water through the pump, followed by an analyte- 
free water rinse. Tubing will not be re-used (new tubing will be used for each well). Submersible 
pumps and supporting lines and cables will be place in a large plastic garbage can filled with potable 
water and then run for several minutes (to decontaminate both exierior and interior parts); submersible 
pumps will also be given a final analyte free water rinse of both interior and exterior parts. 

Equipment blanks will be collected and analyzed in accordance with Section 4.3.1 at a frequency of 
not less than one per twenty samples or one per day, whichever is more frequent. 

2.6.2 Disposable Sampling Equipment 

Disposable sampling equipment includes disposable bailers; and tubing associated with groundwater 

IT C o p n t i o n  
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samplinglpurging pumps, etc. Such equipment wi!' nct be field-decontaminated; equipment other than 
bailers may be rinsed with analyte-free water prior to use. 

2.7 Storage and Disposal of lnvestigation Generated Wastes 

Demlopment and purge water will be containerized in 55-gallon drums, labeled, and transferred to a 
drum staging area specitied by Pall for future disposal. Monitoring well data will be utilized to 
characterize development and purge waters for proper disposal. Altematiwly, a temporary storage 
tank may also be utilized for storage of development waters prior to bulk removal for proper disposal. 

Personal protective equipment and disposable sampling equipment will be placed in plastic garbage 
bags for disposal as a non-hazardous waste. 

Decontamination Fluids 

. i j l  ' ! I  . 

Wash water and rinse water, including detergent, may be generated during site work. These wastes 
will be disposed into the on-site sanitary sewer system. 

2.8 Hollow Stem Auger's and Geoprobes 

The Geoprobe tools, Augers, Split-spoon samplers, etc. will be decontaminated between borings and 
between sample locations within the same boring. Decontamination will be accomplished using a 
non-phosphorous detergent rinse followed by an analyte free water rinse. Soil sampling devices will 
be cleaned manually with non-phosphate detergent wash and potable water followed by a potable 
water. The equipment will be cleaned prior to leaving the site. 

A steam cleaner or high pressure wash equipment may also be utilized. 

2.9 Survey 

A sumyor will be contracted to measure the vertical and horizontal locations of the new monitoring 
wells at the site. Exsting survey data will be utilized for those monitoring wells which already exist at 
the site. At least two eisting monitoring well points will be re-surveyed to ensure consistency of survey 
data. 

A water level survey which will consist of the collection of two rounds of water level data from each 
monitoring well at the site will be conducted. Water level elevations will then be calculated for each 
monitoring well based on the surveyed elevation of each monitoring well and measured depths to 
water. A groundwater elevation contour map will then be plotted for the site and inferred groundwater 
flow directions developed. Groundwater potentiometric surface maps will be developed for shallow, 
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intermediate, and deep groundwater zones. 

3.0 SAMPLE HANDLING 

3.1 Sample Identification Labelling 

Samples will be assigned a unique identification using the sample location or other sample-specific 
identifier. Sample identification will be limited to seven alphanumeric characters to be consistent with 
the limitations of the laboratory trackinglreporting software. The general sample identification format 
follows. 

SL-XX 

Where: 

SL = Location identifier (2 or 3 characters, as below) 

rn GP = Geoprobe boring (GP) with numeric character indicating boring number from 

which the sample was obtained. 

AP = Auger probe (AP) with numeric character indicating boring number from 
which the sample was obtained. . 

, 

MW = Groundwater Monitoring Well 

EB = Equipment (Field Rinsate) Blank 

XX = Numerical sample identifier (2 or 3 characters). This will ordinarily be an 
arbitrary, sequential number and will correspond to sample location information and 
numbering. However, for soil borings it will identify from which split spoon the sample 
was obtained (e.g., S1, S2, etc; the number will be the same as indicated on the 
boring log). 

QC field duplicate samples will be submitted blind to the laboratory; a fictitious sample ID will be 
created using the same system as the original. The sample identifications (of the original sample and 
its field duplicate) will be marked in the field book and on the copy of the chain-of-custody kept by the 

IT Coporation 
A member of We ITCmup 



Phase II Remedial Investigation QAPP (NYSOEC IHWDS No. 1-30-0536) January 21, 1999 
Pall Corporation, 30-36 Sea Cliff Avenue Properties, Glen Cove, NY Page 10 

sampler and copied to the project manager. All sample containers will be labeled in the field prior to 
the collection of samples. Affwed to each sampling container will be a non-removable label on which 
the following information will be recorded with permanent water-proof ink: 

Site name, location, and job number; 

Sample identification code; 

Date and time: 

Sampleh name or initials; 

Preservative: 

Type of sample (e.g.. water, soil, sludge, sediment); and, 

Requested analyses (on chain of custody). 

3.2 Sample Bottles, Preservation and .Holding Times 

Table 1 specifies the analytical method, mat* holding time, containers, and preservatives for the 
mrious analysis to be completed as part of the FRI. Sample bottle requirements, preservation, and 
holding times are discussed further below. 

3.2.1 Sample Bottles 

The selection of sample containers used to collect samples is based on the criteria of sample mat* 
analytical method, potential contaminants of concern, reactivity of container material with the sample, 
QAIQC requirements and any regulatory protocol requirements. Sample bottles will be provided by the 
analytical laboratory and will conform to the requirements of USEPA's Specifications and Guidance for 
Contaminant-Free Sample Containers. 

3.2.2 Sample Preservation 

Samples will be preserved as indicated below and summarized on Table 1. 

Soil Samoles 

Analytical (all analysis) - cooled to 4 OC; no chemical presemtives added. 

Aaueous Samoles: 

IT Corporation 
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Volatile organics - cooled to 4 OC; no chemical presemtives added. 

Chemical presenatks (if required) will be added to the sample bottles (prior to sample collection) by 
the analytical laboratory. 

3.2.3 Holding Times 

Holding times are judged from the verified time of sample receipt (VTSR) by the laboratory; samples 
will be shipped from the field to anive at the lab no later than 48 hours from the time of sample 
collection. Holding time requirements will be those specified in the NYSDEC ASP; it should be noted 
that for some analyses, these holding times are more stringent than the holding time for the 
corresponding USEPA method. Aqueous samples for volatile organics will not be subject to chemical 
p rese~ t ion ,  and are therefore limited to a seven day holding time from VTSR. 

Although trip blanks are prepared in the analytical laboratory and shipped to the site priorto the 
collection of enironmental samples, for the purposes of determining holding time conformance, trip 
blanks will be considered to have been generated on the same day as the environmental samples with 
which they are shipped and delivered. Procurement of bottles and blanks will be scheduled (if 
possible) to prewnt trip blanks from being stored for excessive periods prior to their return to the 
laboratory; the goal is that trip blanks should be held for no longer than one week prior to use. 

3.3 Chain-of-Custody and Shipping 

A chain-of-custody form will trace the path of sample containers from the project site to the laboratory. 
A sample Chain of Custody is included in Appendix A, Field Forms. Samplelbottle tracking sheets or 
the chain-of-custody will be used to track the containers from the laboratory to the containers' 
destination. The project manager will notify the laboratory of upcoming field sampling events and the 
subsequent transfer of samples. This notification will include information concerning the number and 
type of samples, and the anticipated date of arrival. Insulated sample shipping containers (typically 
coolers) will be p r o ~ e d  by the laboratoiy for shipping samples. All sample bottles within each 
shipping container will be individually labeled with an adhesive identification label provided by the 
laboratory. Project personnel receiving the sample containers from the laboratorywill check each 
cooler for the condition and integrity of the bottles prior to field work. 

Once the sample containers are filled, they will be immediately placed in the cooler with ice (in Ziploc 
plastic bags to prevent leaking) or synthetic ice packs to maintain the samples at 4 OC. The field 
sampler will indicate the sample designationllocation number in the space provided on the chain-of- 
custody form for each sample. The chain of custody forms will be signed and placed in a sealed 
plastic Ziploc bag in the cooler. The completed shipping container will be closed for transport with 
strapping. or shipping tape, and two paper seals will be af fwd to the lid. The seals must be broken to 
open the cooler and will indicate tampering if the seals are broken before receipt at the laboratory. A 

. . .  
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label may be affwed identifying the cooler as containing "Environmental Samples" and the cooler will 
be shipped by an overnight delivery service or hand delivered to the INYSDOH ELAP CLP certified 
aboratory by an individual designated by IT. When the laboratory receives the coolers, the custody 
seals will be checked and lab personnel will sign the chain-of-custody form. 

4.0 DATA QUALITY REQUIREMENTS 

Analytical Methods Groundwater samples submitted to the laboratoly will be analyzed for VOCs in 
accordance with EPA Method 624. Soil samples submitted to the laboratorywill be analyzed for VOCs 
in accordance EPA Method 8240. Specifically, the following parameters will be included: 

Method 624 Parameters 
Benzene 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibrornomethane 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
Cis-1,3-Dichloropropylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenrene 
1 ,CDichlorobenzene 
Dichlorobromomethane 
1 , l  -Dichloroethane 
1,2-Dichloroethane 
I, I-Dichloroethylene 
1,2-Dichloropropane 
Ethylbenzene 
Methyl bromide 
Methyl chloride 
Methylene chloride' 
I, 1,2,2-tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Dichloroethene (total) 
Trans-l,3-Dichloropropylene 
l , l ,  1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Trichlorfluoromethane 
Vinyl chloride 
Xylenes (total) 

Method 8240Parameters 
Acetone 
Benzene 
Bromoforrn 
Brornomethane 
2-Butanone 
Carbon Oisulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloromethane 
2-Chloroethyfvinyl ether 
Oibromochloromethane 
Cis-1,3-Oichloropropylene 
1,2-Dichlorobenzene 
1 -3-Dichlorobenzene 
1 ,CDichlorobenzene 
Dichlorobromomethane 
1,l-Dichloroethane 
1,2-Oichloroethane 
1,l-Dichloroethylene 
1,2-D~chloropropane 
Ethylbenzene 
Styrene 
Methylene chloride 
1,1,2,2-tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Dichloroethene (total) 
Trans-l,3-Dichloropropylene 
1 , I ,  1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Vinyl chloride 
Xylenes (total) 
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QAlQC sample collection and analysis including the collection of trip blanks, field blanks, duplicates, 
and matrix spike (ms)/matrixspike duplicate (MSD) samples will be conducted at the site as per the 
QAPP. 

The laboratory chosen for this project will be certified by the NYSDOH Environmental Laboratory 
Approved Program (ELAP). 

4.2 Quality Assurance Objectives 

Data quality objectives (DQOs) for measurement data in terms of sensitivity and the PARCC 
parameters (precision, accuracy, representativeness, comparability, and completeness) are 
established so that the data collected are sufficient and of adequate quality for their intended uses. 
Data collected and analyzed in conformance with the DQO process described in this QAPP will be 
used in assessing the uncertainty associated with decisions related to this site. 

4.2.1 Sensitivity 

The sensitivity or detection limit desired for each analysis or compound is established by NYSDEC as 
part of the Analytical Services Protocol (ASP) Superfund Contract Laboratory Program (CLP). It is 
understood that such limits are dependent upon matrix interferences. 

Volatile Organics. The Contract Required Quantitation Limits (CRQLs) for all analytes is 10 pg/L (1 0 

pgkg for soil). The reporting limit for non-detected analytes is the CRQL. Based on laboratory 
method detection limit (MDL) studies, detected analytes will be reported down to 1 ugR; analytes 
reported at concentrations below the CRQL will be flagged 'J" (estimated) by the laboratory. 

4.2.2 Precision I 

The laboratory objective for precision is to equal or exceed the precision demonstrated for the applied 
analytical methods on similar samples. Precision is evaluated by the analyses of laboratory and field 
duplicates. Laboratory duplicate analyses will be performed once for every twenty samples for metals 
as specified in the NYSDEC ASP-CLP. 

Relative Percent Difference (RPD) criteria, prescribed by the NYSDEC, and those determined from 
laboratory performance data, are used to evaluate precision between duplicates. A matrixspike 
duplicate will be performed once for every twenty samples for volatile organics. 

Precision measures the reproducibility of measurements under a given set of conditions. Specifically, it 
is a quantlative measure of the variability of a group of measurements compared to their awrage 
value. Precision is usually stated in terms of standard deviation but other estimates such as the 
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coefficient of variation, relative standard deviation, range (maimum mlue minus minimum value), and 
relative range are common, and may be used pending review of the data. 

The overall precision of measurement data is a mixture of sampling and analytical factors. Analytical 
precision is easier to control and quantrfy than sampling precision; there are more historical data 
related to indiidual method performance and the "uniwrse" is not limited to the samples received in 
the laboratory. In contrast, sampling precision is unique to each site or project. 

Overall system (sampling plus analytical) precision will be determined by analysis of field duplicate 
samples. Analytical results from laboratory duplicate samples will provide data on measurement 
(analytical) precision. 

Precision will be determined from field duplicates, as well as laboratory matrixduplicate samples for 
metals analyses, and matrixspikes and matrii spike duplicates for organic analyses; it will be 
expressed as the relative percent difference (% RPD): 

where: 

XI and X2 are reported concentrations for each duplicate sample and subtracted differences represent 
absolute wlues. 

Criteria for evaluation of laboratory duplicates are specified in the applicable methods. The objective 
for field duplicate precision is < 50% RPD for all matrices. 

4.2.3 Accuracy 

The laboratory objective for accuracy is to equal or exceed the accuracy demo~lstrated for the applied 
analytical method on similar samples. Percent recovery criteria, published by the NYSDEC as part of 
the ASP, and those determined from laboratory performance data, are used to emhate accuracy in 
matrii (sample) spike and blank spike quality control samples. A matrixspike and blank spike will be 
performed once for every sample delivery group (SDG) as specified in the ASP-CLP. This will apply to 
inorganics and volatile and semivolatile organics analyses. Other method-specific laboratory QC 
samples (such as laboratory control samples for metals, and continuing calibration standards) may 
also be used in the assessment of analytical accuracy. Sample (matrix) spike recovery is calculated 
as: 

where 
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SSR = Spiked sample Result 

SR = Sample Result, and 

SA = Spike Added 

Accuracy measures the bias in a measurement system. It is difficult to measure accuracy for the entire 
data collection activity. Accuracy will be assessed through use of known QC samples. 

Accuracy mlues can be presented in a variety of ways. Accuracy is most commonly presented as 
percent bias or percent recovery. Percent bias is a standardized average error, that is, the average 
error divided by the actual or spiked concentration and converted to a percentage. Percent bias is 
unitless and allows accuracy of analytical procedures to be compared. 

Percent recovery probides the same information as percent bias. Routine organic analytical protocol 
requires a surrogate spike in each sample. Sumgate recovery will be defined as: 

% Recovery = (RIS) x 100 

where 

S = surrogate spike concentration 

R = reported surrogate concentration 

Recovery criteria for laboratory spikes and other laboratory QC samples through which accuracy may 
be e ~ l u a t e d  are established in the applicable analytical method. 

4.2.4 Representativeness 

The representativeness of data is only as good a s  the representativeness of the samples collected. 
Sampling and handling procedures, and laboratory practices are designed to provide a standard set of 
performancedriven criteria to provide data of the same quality as other analyses of similar matrices 
using the same methods under similar conditions. Representativeness will be determined by a 
comparison of the qualw controls for these samples against data from similar samples analyzed at 
the same time. 

4.2.5 Comparability 

Comparability of analytical data among laboratories becomes more accurate and reliable when all 
labs follow the same procedure and share information for program enhancement. Some of these 
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procedures include: 

Instrument standards traceable to National Institute of Standards and Technology 
(NIST), the U.S. Enironmental Protection Agency (EPA), or the New York State 
Departments of Health or Environmental Consemtion; 

Using standard methodologies; 

Reporting results for similar matnces in consistent units; 

Applying appropriate levels of quality control within the contexl of the laboratory quality 
assurance program; and, 

By using traceable standards and standard methods, the analytical results can be compared to other 
labs operating similarly. The QA Program documents internal performance. Periodic laboratory 
proficiency studies are instituted as a means of monitoring intra-laboratory performance. 

4.2.6 Completeness 

The goal of completeness is to generate the maximum amount possible of mlid data. The highest 
degree of completeness would be to find all deliverables flawless, Valid and acceptable. The lowest 
level of completeness is excessive failure to meet established acceptance criteria and consequent 
rejection of data, The completeness goal is 100% useable data. However, it is acknowledged that this 
goal may not be fully achievable; for ewrnple, individual analytes (e.g., 2-hemnone) may be rejected 
within an otherwise acceptable analysis. The impact of rejected or unusable data will be made on a 
case-by-case basis by the project QAO and summarized in the project QA reports. If the FRVFS can 
be completed without the missing datum or data, no further action would be necessary. However, loss 
of critical data may require resampling or reanalysis. 

4.3 Field Quality Assurance 

Blank water generated for use during this project must be "demonstrated analyte-free". The criteria 
for analge-free water is based on the EPA assigned mlues for the Contract Required Detection Limits 
(CRDLs) and CRQLs. If the l e ~ l s  of detection needed on a specific site are lower than the CLP 
CRDLsJCRQLs, then those levels are used to define the criteria for analyte-free water. 

. Volatile organics c10pgA 

Semivolatile organics < 10 pgA or 25 pgll (analyte specitic) 

. Inorganics < CRDi 
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Howem, specifically for the common laboratory contaminants (acetone and 2-butanone) the 
allowable limits are five times the respect& CRQLs. For methylene chloride, the limit is 2.5 times the 
CRQL. 

The analytical testing required for the water to be demonstrated as analyte free must be performed 
prior to the start of sample collection; thus, blank water will be supplied by the laboratory. 

4.3.1 Equipment (Rinsate) BIan ks 

Equipment blanks consist of demonstrated, analyte-free water that show if sampling equipment has 
the potential for contaminant carryow to give a false impression of contamination in an environmental 
sample. When blank water is used to rinse a piece of sampling equipment (before it is used to 
sample), the rinsate is collected and analyzed to see if sampling could be biased by contamination 
from the equipment. 

Field Equipment (Rinsate) blanks for bailers: For initial sampling, as well as at subsequent rounds of 
sampling when bailers are reused, at least one of the bailers used per decontamination batch, will be 
used to generate equipment (rinsate) blanks during groundwater sampling. Dispos&ble bailers will be 
obtained from a single vendor for this project. One rinsate blank will be collected for each type of 
sampling apparatus during groundwater sampling eEnts. Equipment blanks will be collected and 
analyzed for VOCs at a frequency of not less than one per twenty samples or one per day, whichever 
is more frequent. 

4.3.2 Field Duplicate Samples 

Field duplicate samples are used to assess the variability of a matrix at a specific sampling point and to 
assess the reproducibility of the sampling method. For soil samples, these samples are separate 
aliquots of the same sample; prior to dividing the sample into "sample" and "duplica!eW aliquots, the 
samples are homogenized (except for the VOC aliquots, which are not homogenized). Aqueous field 
duplicate samples are second samples collected from the same location, at the same time, in the 
same manner as the first, and placed into a separate container (technically, these are co-located 
samples). Each duplicate sample will be analyzed for the same parameters as the original sample 
collected that day. The blind field duplicate Relative Percent Difference (RPD) objecticle will be +50% 
percent RPD for all matrices. Field duplicates will be collected at a frequency of 1 per 20 
environmental samples for both matrices (aqueous and non-aqueous) and all test parameters. 

4.3.3 Split Samples 

Split samples are used for performance audits or inter-laboratory comparability of data. A split sample 
will be defined as at least two separate sub-samples taken from a single original sample which has 
been thoroughly mixed or homogenized prior to the formation of the split samples. The exception to 
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this is samples for wlatile organics analysis which will not be homogenized. Collection of split 
samples is not planned. 

4.3.4 Trip Blanks 

The purpose of a VOC trip blank (using demonstrated analyte-free water) is to place a mechanism of 
control on sample bottle preparation and blank water qualrty, and sample handling. The trip blank 
trawls from the lab to the site with the empty sample bottles and back from the site with the collected 
samples. There will be a minimum of one trip blank per shipment containing aqueous samples for 
volatile organic compounds (VOCs) analysis. Trip blanks will be collected only when aqueous wlatile 
organics are being sampled and shipped; ezept that a trip blank is not required when the only 
aqueous samples in a shipment are QC samples (rimate blanks). 

4.4 Field Testing QC 

Field testing of groundwaterwill be performed during purging of wells prior to sampling for laboratory 
samples. Field QC checks of control limits for pH, specific conductance (conductivity) and turbidly are 
detailed below. The calibration frequencies discussed below are the minimum. Field personnel can 
and should check.calibration more frequently in adwrse conditions, if anomalous readings are 
obtained, or subjective observations of instrument performance suggest the possibility of erroneous 

readings. 

The pH meter is calibrated twice daily (prior to initial use and midday), using two standards bracketing 
the range of interest (generally 4.0 and 7.0). If th pt! QC control sample (a pH buffer, which may be . 9 

the same or different than those used to initially calibrate the instrument) exceeds + 0.1 pH units from 
the true value, the source of the error will be determined and the instrument recalibrated. If a 
continuing calibration check with pH 7.0 buffer is aff by + 0.1 pH units, the instrument will be 
recalibrated. Expired buffer solutions will not be used. A field pH Calibration Form is included in 
Appendix A. 

Note that gel-type probes take longer to equilibrate (up to 15 minutes at near-freezing temperatures); 
this must be taken into account in calibrating the instrument and reading samples and standards. 

4.4.2 Specific Conductivity 

A wndor-provided conductivity standard will be used to check the calibration of the conductivrty meter 
twice daily (prior to initial use and midday). Specific conductance QC samples will be on the order of 
0.01 or 0.1 molar potassium chloride solutions in accordance with manufacturer's recommendations. 
A Field Specific Conductance Calibration Form id inchded in Appendix A. 
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4.4.3 Turbidity 

The turbidity meter should be calibrated using a standard as close as possible to 50 NTU (the critical 
~ l u e  for determining effectiveness of well development and evacuation). The turbidimeter will be 
calibratedlchecked twice daily. The turbidity QC sample will be a commercially prepared polymer 
standard (Advanced Polymer System, Inc,, or similar). A Field Turbidity Calibration Form is included in 
Appendix A. 

4.4.4 Temperature 

Temperature probes associated with instruments (such as the YSI SCT-33 conductivity and 
temperature meter) are not subject to field calibration, but the calibration should be checked to 
monitor instrument performance. R is recommended that the instrument's temperature reading be 
checked against a NIST-traceable thermometer concurrentlywith checking the conductivity calibration. 
The instrument manual will be referenced for corrective actions if accurate readings cannot be 
obtained. A Temperature Calibration Form is included in Appendix A. 

4.5 Laboratory Quality Assurance 

. )  I 

4.5.1 Method Blanks 

A method blank is laboratory water on which every step of the method is performed and analyzed 
along with the samples. They are used to assess the background variability of the method and to 
assess the introduction of contamination to the samples by the method, technique, or instruments as 
the sample is prepared and analyzed in the laboratory. Method blanks will be analyzed at a frequency 
of one for every twenty samples analyzed or as otherwise specified in the analytical protocol. 

. . 

4.5.2 Laboratory Duplicates 

Laboratory duplicates are sub-samples taken from a single aliquot of sample after the sample has 
been thoroughly m k d  or homogenized (with the exception of volatile organics), to assess the 
precision or reproducibility of the analytical method on a sample of a particular matrix Laboratory 
duplicates will be performed on spiked samples as a Matrix Spike and a Matrix Spike Duplicate 
(MS/MSD) for volatile and semivolatile organics applicable), and as a Matrixspike and matrix 
duplicate for metals (where applicable) and cyanide (where applicable). 

4.5.3 Spiked Samples 

Two types of spiked samples will be prepared and analyzed as quality controls: Matrix Spikes and 
Matrixspike Duplicates (MSIMSD) are analyzed to evaluate instrument and method performance and 
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performance on samples of similar matrix MSIMSD will be analyzed at a frequency of one (pair) for 
every 20 samples 

5.0 DATA DOCUMENTATION 

5.1 Field Notebook 

Field notebooks will be initiated at the start of on-site work. Each subcontractor in the field will have a 
notebook dedicated to record pertinent activities. The field notebook will include the following daily 
information for all site activities: 

Date: 

Meteorological conditions (temperature, wind, precipitation); 

Site conditions (e.g., dry, damp, dusty, etc.); 

+ Identifit ion of crew members (FDGTI and subcontractor present) and other 
personnel (e.g., agency or site owner) present; 

Description of field activities; 

+ Location(s) where work is performed; 

Problems encountered and corrective actions taken; 

Records of field measurements or descriptions recorded; and, 

. . 
Notice of modifications to the scope of work. 

During drilling operations, the supervising field engineerlgeologist will add the following information: 

GeoprobeMSA rig type; 

Documentation of materials used; 

Downtime; 

Time work is performed at an elevated or lowered level of respiratory protection; 

Description of soil or rock strata; and, 

Diagram of well or boring construction. 
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During sampling of wells and surface water (if required), field samplers will add the following: 

Sampling point locations and test results such as pH, conductance, etc. 

Information about sample collection 

Chain of custody information, and 

Field equipment calibration. 

5.2 Field Reporting Forms 

Field reporting forms (or their equivalent) to be utilized in this investigation are presented in Appendix 
A. These include: 

Drilling Safety Checklist; 

Unified Soil Classification Chart; 

. Drilling Logs and Well Completion Form; 

Groundwater Sampling Worksheet: 

Survey Data Form 

Chain of Custody Form (typical); 

Calibration Logs (instrument specific). 

, . 
These forms, when completed, will become part of the project file. In addition, the field notebook will 
be used for 'free format" data entry for field tasks that are not documented on pre-printed forms. 

6.0 EQUIPMENT CALIBRATION AND MAINTENANCE 

6.1 Standard Water and Air Quality Field Equipment 

Field equipment used during the collection of environmental samples, includes a turbidimeter (turbidity 
per EPA Method 180.1), pH meter (pH per €PA Method 150.1), conductivity meter (specific 
conductance per €PA Method 120.1), thermometer, and photoionization detector. See also Section 
4.4 of this QAPP for additional discussion. 

Calibration and standardization for the field water quality tests will be in conformance with the 
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manufacturers recommendations. Since the e w e  wits to be used in the field are selected based 
upon availability on the day of field work, manufacturer's instructions for calibrating the field 
instruments to be used are not awilable at this time for the specific instrument to be used. However, 
once the required field instrument is selected (i.e., the specific intrument to be used is selected) copies 
of manufacturer instructions for calibration and use will be maintained by field staff and available for 
review by NYSDEC upon request. 

The pH meter will be fully recalibrated (two points) at least two times daily and it will be checked with 
pH 7.0 buffer every five samples, two hours, or every time it has been turned off for more than two 
hours and then turned on, whichever occurs first. 

The calibration of the specific conductance meter will be checked twice daily (at the beginning and in 
the middle of the work day). 

Temperature will be measured with an NBSMIST traceable thermometer, or with a platinum 
electrode, factory calibrated and coupled to the cs~nc'uctivity meter, or similar meter. 

The Photovac HL-200 Microtip (or equivalent organic vapor analyzer) use for soil screening and health 
and safety air monitormg will be calibrated following the manufacturefs instructions, at the beginning 
of the day. 

6.2 Laboratory Equipment 

Laboratory equipment will be calibrated according to the requirements of the 1995 Revised NYSDEC 
ASP, Superfund Contract Laboratory Program for each parameter or group of similar parameters, and 
maintained following professional judgment and the manufacturets specifications. 

7.0 CORRECTIVE ACTIONS 

If instrument performance or data fall outside ac<eprable limits, then corrective actions will be taken. 
These actions may include recalibration or standardization of instruments, acquiring new standards, 
replacing equipment, repairing equipment, and reanalyzing samples or redoing sections of work. 

Subcontractors probiding analytical services should perform their own internal laboratory audits and 
calibration procedures with data review conducted at a frequency so that errors and problems are 
detected early, thus awiding the prospect of redoing large segments of work. 

Situations related to this project requiring corrective action will be documented and made part of the 
project file. For each measurement system identified requiring corrective action, the responsible 
individual for initiating the corrective action and also the individual responsible for approving the 
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corrective action, if necessary, will be identified, 

8.0 DATA REDUCTION, VALIDATION, AND REPORTING 

The guidance followed to perform quality data validation, and the methods and procedures outlined 
herein and elsewhere in the Work Plan, pertain to initiating and performing data validation, as well as 
reviewing data wlidation performed by others (if appiicable). An outline of the data wlidation process 
is presented here, followed by a description of data validation review summaries. 

8.1 Laboratory Data Reporting and Reduction 

The laboratory will meet the applicable documentation, data reduction, and reporting protocols as 
specified in the 1995 revision of the NYSDEC ASP CLP. Laboratory data reports for non-CLP data will 
conform to NYSDEC Category 6 deliverable requirements. Wfih full CLP documentation, deliverables 
will include, but not be limited to: 

Chains of Custody 

Blanks 

Holding Times 

Internal Standards 

Laboratory Duplicates 

, GCIMS Instrument Performance Check 

System Monitoring Compound Recovery 

Matrix Spike & Matrix Spike Duplicates 

GCIMS Tuning 

Surrogate Recoveries 

In addition to the hard copy of the data report, the laboratoty will be asked to probide the sample data 
in spreadsheet form on computer diskette. The diskette will be generated to the exlent possible 
directly from the laboratory's electronic files or information management system to minimize possible 
transcription errors resulting from the manual tracscription of data. 
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8.2 Data Validation 

Ex&ernal data validation is not proposed for this pmjed. If necessary, external data validation can be 
completed at a later date. 

Data will be evaluated in accordance with NYSDEC Division of Environmental Remediation (DER) 
Guidance for the Development of Data Usability Summary Reports (DUSRs). A copy of this guidance 
is included in Appendix C. The data usability report will be prepared by the project QAO, Dr. Maureen 
Leahy, Ph.0. (see Section 1.2.1 and AppendixA). 

8.3 Field Data 

Field chemistry data collected during air monitoring, soil screening (e.g., PI0 readings), and water 
monitoring (i.e., pH, turbidity, specific conductance, and temperature) will be presented in tabular form 
with any necessary supporting text. Unless activities resulted in significant unexpected results, field 
data comments can be added as footnotes to the tables. 

The laboratory assigned to this project is certified by the NYSOOH Environmental Laboratory Approml 
Program for the analytical protocols to be used. Therefore, no audit of the laboratory(s) during the FRI 
will be performed unless warranted by a problern(s) that cannot be resolved by any other means, or at 
the discretion of IT. Field audits are not planned. 
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TABLE 1 

Summary of Container, Preservation, and 
Holding Time Requirements 

Matrix Parameter 
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Groundwater 

Soil 

Methodology 

VOCs 

VOCs 

Preservative 

EPA 624 

EPA 8021 

Container Holding Time 

4 Deg. C. 

4 Deg. C 

40 ml glass 
vial w l  teflon 
septum 
4 oz. clear 
wide mouth 
glass jar 

7 Days 

14 Days 



APPENDIX A 

QAO RESUME 
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Maureen C. Leahy, PhD 
Senior Environmental Scientist  

EDUCATION Post Doctorate, Human Genetics, Yale University, 1982-1 986 
PhD, Molecular Biophysics and Biochemistry, Yale University, 1982 
MPhil, Molecular Biophysics and Biochemistry, Yale University, 1976 
BS, Chemistry, Fordham University, 1973 

PROFESSIONAL 
PROFILE Maureen Leahy, PhD, has more than 16 years of experience in 

environmental technologies, chemistry, and microbiology. As a Senior 
Environmental Scientist for Fluor Daniel GTI, Dr. Leahy provides 
technical support and system design in the application of biological 
and physical treatments of soil and groundwater for petroleum and 
hazardous waste contamination. Dr. Leahy also provides expertise in 
natural attenuation monitoring, metal chemistry, chemical processes, 
and risk assessment. 

Dr. Leahy has served as an expert witness in the field of 
bioremediation and fate of chemicals in the environment, as well as a 
consultant for litigation support in the areas of chemical processes, 
remediation technology selection, and the fate of chlorinated 
hydrocarbons and petroleum products in the environment. This work 
has involved both the analysis of site data and laboratory experiments 
to determine potential fate mechanisms. 

Before joining Fluor Daniel GTI, Dr. Leahy worked at ABB 
Environmental, Inc. and Cambridge Analytical Associates, where she 
was responsible for directing laboratory support services for the 
design and implementation of field remediation projects for the 
treatment of hazardous waste. She designed treatability studies to 
determine the feasibility of technologies for the remediation of sites 
contaminated with petroleum hydrocarbons, coal tar, chlorinated 
'solvents, and other hazardous wastes. Dr. Leahy has sewed as a 
Project Manager for several government-sponsored research projects 
for the development of technology for the biodegradation of 
hazardous wastes including chlorinated solvents, petroleum 
hydrocarbons, and coal tar. 

Prior to working in the environmental field, Dr. Leahy worked at Yale 
University as an Associate in Research. She studied bacterial enzyme 
systems for the repair of DNA damaged by chemicals or radiation. 
Dr. Leahvs research for her PhD thesis at Yale was on the metabolic 
control of enzyme production in bacteria. She has also worked on the 
development of assays for the detection of drugs in serum and urine 
by gas chromatography. 

PROJECT 
EXPERIENCE Expert Witness, Impact of Surfactants and Hydrotropes on Fate 

& Transport of Other Chemicals at Two Superfund Sites 
Investigated the fate of sulfonates in the subsurface environment and 
the impact of their presence on the fate and transport of other 



contaminants. Sulfonates included dodecyl benzene sulfonate, xylene 
sulfonate, and other alkylbenzene sulfonates. 

Technical Lead, Intrinsic Biodegradation of Hydrocarbons 
Initiated and overseeing natural attenuation monitoring programs at 
numerous sites impacted with gasoline and/or fuel oil hydrocarbon. 

Technical Support, Feasibillty Study for Industrial Site 
lmpacted wlth PCBs 
Providing technical oversight for technology selection, treatability 
studies, and additional investigation for river-front site impacted with 
PCBs. 

Technical Lead, Feasibility for Remedlation of Mixed Pesticides 
lnvestigated the feasibility of in situ bioremediation and chemical 
oxidation of a mixture of organochloride and organophosphate 
pesticides at a former pesticide manufacturing facility. 

Technical Support, Fate of Cyanide from MGP Wastes in 
Environment 
lnvestigated the fate of iron cyanide complexes from purifier box 
wastes in the environment, Remedial action plan prepared. 

Technical Support, Reduction of O&M Costs Assoclated with 
Groundwater Recovery and Treatment at Superfund Site 
lnvestigated cause and treatment for biofouling, need for components 
in groundwater treatment train and natural attenuation as means for 
reducing costs to recover and treat groundwater; costs were reduced 
by more than 50 percent. 

Technical Lead, Pliot-Scale Comparison of Two Bioreactors to 
Activated Carbon for the Treatment of Groundwater lmpacted 
with MGP Wastes 
Compared the performances of a fixed film bioreactor and a fluidized 
bed bioreactor with conventional treatment with activated carbon for 
'the treatment of groundwater impacted with coal tar constituents at a 
former manufactured gas plant (MGP) facility. 

Technical Lead, Demonstration Project Using- 
Biovent/Blosparge Foilowed by Ozone for Coal Tar lmpacted 
Soil and Groundwater for a Utility 
Demonstrated the use of bioventtbiosparge technology with ozone 
polish for the treatment of soil and groundwater impacted with coal 
tar constituents. The demonstration project involved a laboratory 
feasibility study and extended pilot testing. 

Technical Support. Feasibility of Reducing Copper Migration 
lnvestigated in situ chemical fixation of copper as a means of 
reducing the migration of copper in the subsurface. 

Technical Lead, lntrlnsic Bioremediation of Halogenated 
Hydrocarbons 

Technical lead on a project to demonstrate the attenuation and mass 
reduction of chlorinated aliphatics (including PCE, TCA, TCE, 1 ,I -DCA, 
1,1 -DCE, EDB and carbon tetrachloride) by naturally occumng intrinsic 



Maureen C. Leahy, PhD (Page 3) 

biological mechanisms. The site involves multiple overlapping 
groundwater plumes. 

Technical Support, Intrinsic Attenuation of Pentachlorophenol 
Providing technical oversight of two projects to follow intrinsic 
attenuation of pentachlorophenol in groundwater. 

Litigation Support, Estimation of Timing of Petroleum Release 
Estimated timing and/or source(s) of petroleum releases at more than 
20 sites based on site data including occurrence of separate phase 
hydrocarbon, ratios of BTU< constituents, natural attenuation rates, 
chromatographic fingerprint data, and presence of various gasoline 
additives (MTBE, TBA and alkylleads). 

Task Manager, Feasibility Study for the Treatment of Wastes 
from Steel and Coke Manufacturing 
Designed and managed a feasibility study for the selection of 
treatment technologies for the remediation of steel and coke 
manufacturing wastes containing a mixture of volatile hydrocarbons, 
coal tars, and metals. Technologies investigated included vapor 
extraction, steam stripping, bioremediation, solidification, and thermal 
treatments for both in situ and ex situ application. 

Expert Witness for Applicability of Bioremediation 
Served as an expert witness and testified in court to support client's 
choice of bioremediation as the remediation technology at a site 
impacted with mineral spirits. 

Project Manager, Risk Evaluation and Remediation Technology 
Selection 

Assessed the environmental contamination and associated risk to 
human health at two metal pipe manufacturing facilities, calculating 

. . risk-based cleanup objectives, evaluating applicable remediation 
technologies and estimating remediation costs. 

Project Scientist, Feasibility Study For the Use of Nitrate to 
Support in situ Eloremediation 
Investigated nitrate as an electron acceptor to support in situ 
biodegradation of gasoline in an anaerobic aquifer. Nitrate was under 
consideration since an aerobic process would be difficult to 
implement due to the impermeability and degree of stratification in 
the aquifer. The remediation plan is under review. 

Litigation Support, Investigation of the Historical Manufacturing 
Practlcee at a Chemical Plant 
Researched historical documents and depositions to identify the 
chemical manufacturing processes and disposal practices conducted 
at a chemical manufacturing facility over the past five decades. The 
processes included the syntheses of phthalate, sebacate and 
trimellitate plasticizers, dielectric fluids, benzyl chloride, and phthalic 
anhydride. The research covered identification of feed chemicals, 
impurities, end products and by-products, and their fate in the 
environment. 
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Technical Support and Design, Biostabilizatlon of No. 6 Fuel 
Contamination in the Vadose Zone 
Provided technical support and design services for the remediation of 
No. 6 fuel oil by biostabilization. The bioremediation system includes 
soil venting for aeration and bimonthly nutrient injection via vertical 
injection points and a lateral injection gallery. The goal of the project 
is to reduce the mobile constituents of the fuel in order to protect 
groundwater. 

Technical Support, Bioremediation Under Nitrate-Reducing 
Conditions 

Provided technical support on a project to investigate the use of 
nitrate-reducing bacteria for the bioremediation of petroleum 
hydrocarbons. Nitrate was shown to stimulate biological degradation 
in site soil and groundwater. 

Technical Support, Treatment of Diesel Using VentEparge 
Aeration 
Technology selection and design of an in situ remediation system for 
diesel contamination resulting from an aboveground pipeline spill. A 
system of combined venting/air sparging points have been installed 
throughout the &acre plume to provide oxygen to support biological 
degradation. 

Project Manager, Bioreactor for Treatment of Chlorinated 
Solvents 
Developed a bioreactor for the treatment of water contaminated with 
chlorinated ethenes. During the initial National Science Foundation 
(NSF) sponsored phase, Dr. Leahy directed the development and 
testing of a bench-scale reactor utilizing methanotrophic bacteria 
capable of oxidizing chlorinated solvents. In a second phase 
sponsored by the Gas Research Institute (GRI), the feasibility of full- 
scale implementation of this technology was evaluated. 

Technicai Support, In Situ Bioreclarnatlon of Gasoline 
Contamination 
Provided technical and laboratory support for the design and 
maintenance of an in situ bioreclamation system for gasoline 
contamination at the site of a former service station. Hydrocarbon 
and BTW concentrations in soils and groundwater reached 
nondetectable levels within 6 months. 

Project Supervision, Land Treatment of No. 6 Fuel 0 1 1  
Contaminated Soils 
Provided oversight management of a land treatment project for a 
southern utility company for the biological remediation of soils heavily 
contaminated with No. 6 fuel oil with a comprehensive monitoring 
program. Laboratory feasibility testing provided design parameters. 
Comparison of field and laboratory data showed excellent correlation. 

Technical Support, Forced Aeration Soil Pile for the 
Remediation of Diesel-Contaminated Soil 
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Provided technical and laboratory support for the design and 
maintenance of a forced aerstion soil pile for the remediation of soil 
contaminated with diesel hei. Process monitoring data provided 
evidence of insufficient aeration in a portion of the pile and allowed 
remedial measures to be undertaken. 

Bioremediation Team Lead, Feasibility of Biotreatment of 
Methylmethacrylate at a Superfund site 
Designed the bioremediation component of a feasibility study to 
evaluate an effective treatment train for the remediation of 
methylmethacrylate contamination in soils at a Superfund site. 

Treatability Study Leader, Feasibility of Using In Situ 
Bioremedlation for Toluene and Acrylonitrile 
Designed and conducted a biological treatability study to assess the 
feasibility of treating soil and groundwater contaminated with toluene 
and acrylonitrile at a chemical manufacturing facility. Laboratory 
testing showed rapid biological degradation of both toluene and 
acrylonitrile under aerobic conditions and supported the design of an 
in situ bioremediation treatment system for soil and groundwater. 

Blodegradatlon Potential cf Acetone, Benzene and Toluene in 
Soils 
Data supporting the attenuation of plume of acetone, benzene and 
toluene by naturally occumng biological degradation in a 
contaminated aquifer were generated in laboratory microcosms. The 
rates of mineralization of Carbon 14, radiolabeled compounds in 
unamended soilhater samples. 

Research Manager, Biodegradation of 4- and 5-ring PAH in 
Coal Tar 
Managed an NSF-funded project to develop innovative strategies to 

, .stimulate the biological degradation of 4- and 5-ring PAH, constituents 
of coal tar and petroleum products which are normally recalcitrant to 
bacterial oxidation. The project investigated the use of agents to 
increase solubility and desorption of these compounds and the use of 
co-metabolites. 

Technical Support. Sequential AnaerobidAerobic Treatment of 
Chlorinated Aliphatic8 
Provided technical support on a research and development project to 
investigate the use of sequential anaerobiclaerobic biological 
processes to treat chlorinated solvents such as tetrachloroethene in 
aquifer environments. The two-step process involves first reductive 
dechlorination under anaerobic conditions followed by 
methanotrophic degradation in the presence of methane and oxygen. 

Technical Support, Cornposting of Coal Tar Impacted Soils 
Provided technical support for a project co-funded by EPA and a New 
England utility company to demonstrate the feasibility of biological 
treating coal tar impacted soil by composting at bench- and pilot- 
scale. 
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Project Manager, Biodegradation of Adsorbed Jet Fuel 
Managed a project funded by the US Air Force to investigate the 
potential of the biological remediation of jet fuel adsorbed to soil 
particles. The study covered both saturated and vadose zone 
systems. 

Technical Support, In Sifu Biological Treatment of Coal Tar for 
a Utlllty 
Design and implementation of an in sku bioremediation system for a 
New England utility to control seeps of a light mobile coal tar fraction 
to an adjacent river. The composition of the seeps showed a high 
percentage of monoaromatic compounds and was demonstrated in 
laboratory feasibility testing to be amenable to biological degradation. 

Technical Support, Land Treatment of Coal Tar Impacted Soils 
Provided technical support for a project funded by the EPA and a New 
England utility company to demonstrate the feasibility of biological 
treating coal tar impacted soil by land treatment on a pilot scale. 

Project Manager, Metabolic By-products and Mechanism of 
Chlorinated Etherre Degradation 
Investigated the intermediates and products of the co-oxidation of 
chlorinated aliphatic compounds by methane-oxidizing bacteria for 
this NSF-sponsored study. The detection of transient intermediates 
suggested the mechanism of TCE and DCE oxidation went via 
formation of an epoxide intermediate with ultimately complete 
mineralization to carbon dioxide. 

SPECIAL 
QUALIFICATIONS Health and Safety Training 

OSHA 40-Hour Safety Training 
OSHA 8-Hour Refresher Tpining for Hazardous Waste Activities 

Professional Affiliations 
American Society for Microbiology 
American Water Works Association 
Water Environment Federation 
American Association for the Advancement of Science 

Awards 
Sullivan Award for Intercompany Understanding &Teamwork, Fluor Daniel GTI 
(1 996) 
Goldmuntz Award for Technical Excellence, Fluor Daniel GTI (1 995) 

National Institute of Health Research Training Grant (1 974-1 978) 
Analytical Chemistry Society Award (1 973) 
New York State Regents College Scholarship (1 969-1 973) 

Patents 
Moore, A., M.C. Leahy, M. Findlay and S. Fogel. Decomposition of 
Halogenated Aliphatic Hydrocarbons in a Bioreactor. March 23, 1993. 
U.S. Patent No. 5,196,121. 

Recent Publications/Presentations 
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Leahy, M.C. and G. J. SWadany. 1998. Assessment of Intrinsic 
Biodegradation of Multiple Chlorinated Hydrocarbons To be 
presented at Battelle Symposium on Chlorinated Organics, Monterey, 
CA, May. 

Callahan, 6. G. and M, C. Leahy. 1998. Impact of Intrinsic 
Biodegradation of Chlorinated Hydrocarbons On Risk Assessment. To 
be presented at Battelle Symposium on Chlorinated Organics, 
Monterey, CA, May. 

Leahy, M. C. 1997. Intrinsic Bioremediation as a Tool for 
Contaminant Control. NERM '97. The 27th Northeast Regional 
Meeting of the American Chemical Society, June 22-25, Saratoga 
Springs, NY. 

Brown, R. A., C. Nelson and M. Leahy. 1997. Combining Oxidation 
and Biorernediation for the Treatment of Recalcitrant Organics. In: In 
Situ and On-Site Bioremediation, Volume 4. (6. C. Alleman and A. 
Leeson), Battelle Press, Columbus, OH, pp. 457-462. 

Leahy, M. C., C. H. Nelson, A. M. Fiorentine and R. J. Schmitr. 1997. 
Ozonation for In Situ Bioremediation. In: ln Situ and On-Site 
Biommediation, Volume 3. (6. C. Alleman and A. Leeson, eds.), 
Battelle Press, Columbus, OH1 pp. 479-483. 

Leahy, M. C., B. W. Ahrens, T. L. Blazicek and G. B. Mayback. 1997. 
Bioreactor Treatment Comparison for Groundwater at a Former MGP 
Facility. In: In Situ and On-Site Bioremediation, Volume 3. (8. C. 
Allernan and A. Leeson, eds.), Battelle Press, Columbus, OH, pp. 463- 
467. 

Leahy, M. C., A. M. Florentine and R. J. Schmitz. 1997. Biosparging 

. 
for In SituTreatment of Manufactured Gas Plant Residuals. In: In Situ 
and On-Site Bioremediation, Volume 3. (6. C. Alleman and A. 
Leeson), Battelle Press, Columbus, OH, pp. 445-450. 

Rouse, J.V., M.C. Leahy and R.A. Brown. 1996. A Geochemical Way 
to Keep Metals at Bay. Environmental Engineering World. MayIJune. 

Leahy, M.C., Ahrens, B.W., G.G. Maybach and T.L. Blazicek. 1 995. 
Technology Comparison for the Treatment of Groundwater at a 
Former MGP Facility. Institute of Gas Technology Symposium. Dec. 
11 -1 3 Colorado Springs, Colorado. 

Brown, R.A., and M.C. Leahy. 1995. A Rationale Approach to the 
Remediation of Soil and Groundwater at Manufactured Gas Plant 
Sites. lnstitute of Gas Technology Symposium. Dec. 1 1 -1 3 Colorado 
Springs, Colorado. 

Brown, R.A., M.C. Leahy and C. van de Meene. 1995. Site Closure 
Through Post Remediation Bioremediation. Fifth International K W N O  
Conference on Contaminated Soil, Oct. 30-Nov. 3. Maastricht, The 
Netherlands. 
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Leahy, M.C., Brown, R.A., M. Jackson and M. Loucy. 1995. A 
Rationale Approach to the Remediation of Soil and Groundwater at 
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Fair on the Clean-up of Manufactured Gas Plants. Sept, 19-21. 
Prague, Czech Republic. 

Leahy, M.C. and G. Erickson. 1995. Reducing the Cost of Site 
Remediation with Bioventing. Hydrocarbon Processing. 

Leahy, M.C., R. A. Brown and D. Cacciatore. 1995. Complications in 
the Analysis of Performance During the Biodegradation of Complex 
Compounds in Soil. Presented at Air &Waste Management Assoc. 
June 20-23. San Antonio, TX. 

Brown, R.A., P.M. Hicks, RJ. Hicks and M.C. Leahy. 1995. Post 
Remediation Bioremediation. In: lntnnsic Bioremediation. (Hinchee, 
R.E., J.T. Wilson and D.C. Downey, eds.). Battelle Press. Columbus, 
Ohio, pp. 77-84. 

Leahy, M.C., W.C. Leonard and R.A. Brown, April 24-27, 1995. Air 
Sparging for In Situ Bioremediation of Toluene. In: In Situ Aeration: Air 
Sparging, Bio venting and Related Remedia tion Processes, (R . E. 
Hinchee, R.N. Miller and P.C. Johnson, eds.) Battelle Press, 
Columbus, Ohio, pp. 185-1 90. 

Leahy, M.C., and R.A. Brown. 1994. Bioremediation: Optimizing 
Results. Chem. Eng. 101 (4):108-116. 

Ram, N.M., D. Bass, R. Falotico, and M. Leahy. 1993. Decision 
Framework for Remediation at Hydrocarbon Contaminated Sites. J. 
Soil Contamination 2(2):167-189. 

Ram, N,M., D. Bass, R. Falotico, and M. Leahy. 1992. A Decision 
Framework for Selecting Remediation Technologies at Hydrocarbon 
Contaminated Sites. Focus Conference. National Groundwater 
Association. October 13-1 5, Newton, MA 

Felten, D.E., M.C. Leahy, L. J. Bealer, and B.A. Kline. 1992. Case 
Study: Site Remediation Using Air Sparging and Soil Vapor Extraction. 
Petroleum Hydrocarbon and Organic Chemicals in Groundwater: 
Prevention, Detection and Restoration. (Nov. 4-6) Houston, TX. 

Leahy, M. C. 1992. Groundwater. BioEast '92 (January 14) 
Washington, DC. 

Leahy, M,C. and D. Borowy. 1991. Use of Aboveground Bioreactors 
for the Treatment of Contaminated Water. Hazmat South (Oct. 2-4) 
Atlanta, GA. 

Leahy, M.C. 1990. Biodegradation of Chlorinated Solvents in Ground 
Water. Presentation National Council of the Paper Industry for Air and 
Stream Improvement (NCASI). (Oct. 23-25) Boston, MA. 
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Leahy, M.C., M. Findlay, and S. Fogel. 1 989. Biodegradation of 
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SOIL SCREENING PROCEDURE 

1. Calibrate the PID in accordance with manufacturer instructions, document 

2. Affer collecting the sample for laboratory submittal, collect a separate aliquot of the sample from 
the same acetate liner or the same split spoon sample. The sample shall be collected by gently 
placing approximately 4 oz. of soil into an 8 oz. jar. This will leave approximately 4 oz. of 
headspace. 

3. immediately after placing the soil into the soil screening jar, cover the jar with parafilm so that a 
vapor tght seal is obtained. Label the screening jar as follows: 

Sample ID: AAAA-BBBB-Screening Only (Date, Time) 
Where: AAAA represents the sample location (e.g., SB04, MW15, etc.) 

BBBB represents the sample depth (e.g., 10 ft bgs, 0-4 feet bgs, etc.). 

4. Allow the jar to sit for 5 minutes in an area that is not in direct sunlight. 

5. Affer sitting for 5 minutes, gently shake the jar for approximately 10 seconds. Wait 10 seconds 
then carefully insert the PID probe through the parafilm into the headspace so that the parafilm 
seals around the PID probe. 

6. Record the highest PID reading obtained during the headspace screening. 

7. Following headspace screening, seal the jar with the screw-on cover and store the field screening 
jars for a minimum of one month. 
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New York State Department of Environmental Conservation 
Division of Environmental Remediation 

Guidance for the Development of 
Data Usability summary 'Reports 

Backqround: 

The Data Usability Summary Report (DUSR) provides a thorough 
evaluation of analytical data without the costly and time consuming 
process of third party data validation. The primary objective of a DUSR 
is to determine whether or not the data. as presented, meets the 
site/project specific criteria for data quality and data use. 

Though the substitution of a DUSR for a full third party data 
validation may seem to be a relaxation of the Division's quality 
assurance requirements, this is definitely not the case. The 
development of the DUSR must be carried out by an experienced . 
environmental scientist, such as the project Quality Assurance Officer, 
who is fully capable of conducting a full data validation. Furthermore, 
the DUSR is developed from a full New York State Department of 
Environmental Consewation Analytical Services Protocol (NYSDEC 
ASP) Category B or a United States Environmental Protection Agency 
Contract Laboratory Protocol (USEPA CLP) deliverables package. 

t 

The DUSR and the data deliverables package will be reviewed by 
the Division's Quality Assurance Unit in most cases, we expect that 

- 

this rwiew wiil result in agreement or with only minor differences that 
can be easily reconciled. If data validation is found to be necessary 
(e.g. pendin$ litigation) this can be carried out at a later date on the 
same data package used for the development of the DUSR. 
Personnel Requirements; 

The Environmental Scientist preparing the DUSR must hold a 
Bachelors Degree in a relevant natural or physical science or field of 
engineering and must submit a resume to the Division's Quality 
Assurance Unit documenting experience in environmental sampling , 
analysis and data review. 



111 
Preparation of a DUSR: 

  he DUSR is developed by reviewing and evaluating the 
analytical data package. During the coube of this review the following 
questions must be asked and answered: 

1 

1 .. .-Is thedata package complete as defined under the requirements for ' 
the NYSDEC ASP Category B or USEPA CLP deliverables? 

2. Have all holding times been met? 

3. Do all the QC data: blanks, instrument tunings, calibration standards, 
calibration verifications, surrogate recoveries, spike recoveries, replicate 
analyses, laboratory controls and sample data fall within the protocol 
required limits and specifications? 

4. Have all of the data been generated using established and agreed 
upon analytical protocols? 

5. Does an evaluation of the raw data confirm the results provided in 
the data summary sheets and qualify control verification forms? 

6. Have the correct data qualifiers been used ? - 
Once the data package has been reviewed and the above 

questions asked and answered the DUSR proceeds to describe the 
samples and the analytical parameters. Data deficiencies, analytical 
protocot deviations and quality control problems are identified and their 
effecton the data is discussed. The DUSR shall also include 

.. recommendations on resarnpling/reanalysis. All data qualifications must 
be documented following the NYSOEC ASP '95 Rev. guidelines. 

Contact the Division of Environmental Remediation Quality' 
Assurance Group at (518) 457- 9280, with any questions on the 
preparation of a DUSR. 

Revised 09/97 . 
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;HE 'SLOP? KNCB (NOTTHE -P KNOB) UNTIL THE DIGITAL OtS?!!Y INOtCATES '4.W AND 6-00 IN Th'E L m  

AS ?HE ' A A J U s  V N U E  

i 7 .  ?LACE THE 3H C Z C O E  IN WE :a0 BU- SOLUTK)N. PF?ES 7 iE *READ' BUTTON. AND ; tEXRO TtE VALUE A C J  

TilE 'SLOPEp KNOB (NOTTHE I C  KN08) lJNTU. 3-E DIGITAL OtSPUY INDICATES ':0.00' AND -- 10.00 IN THE LC 
AS THE 'ADJUSTET V A L E  

;Z XNSE THE 3H L E n O O E  380- W A B  AND WIPS SFN. 

: L =!ACE THE 3~ =inocf: M THE 7.0 au- AWN AND PUSH THE 'RZW amort. 

h IF THE DIGITAL DISPLAY DOES N& [NOICAE -7.m. THE% ,SY~ n E  VAUE 06T~l~E3 AN0 RtJE4TTHE ASCVE 
PROCESS 8EiNNfNG WTW S E ?  7. 

2. IF TKE DlEiTAL Dl-Y DOES INOICXTr '7.00'. RlEN FECCfiO 7.m AS THE 'FINAL' VALZE 3fi TAE 7.3 Wrr-,? 

AND TAKE 'RNAL' W ( N G S  FORTHE 4.0 AND IQO BU- ALSOALSd 

I 14. 3ECOFiD P.E?1ME CUBRATION WAS C S M P L E .  

1. ilECORO THETIME OF W Y S E S  
II) 

2 3INSE T;1E INSlDE OF THE SAAWE CJP WTH THE W A E 3  TO 3E .ANAL= AN0 THEN Flu Y3 rw 

L 
2 SUDE THE FUNCTION SWiTCl TO WP, PUSH THE 'REAP 3 m .  AM) RECURD WE W.. WE C ~ ~ R E ~ C S .  

?FIE CAUBRATION LOG IN THE CF THE aOOK). AND THE G l R R b  I GI BU- TEMP. (F THE m w G  IS NOT 

3 P T Y  AND RE3tLmE CUP SEVGULTlMES TO BRINGME CLIP ANU SAMPLETO THE SAME-P. 

I 4. AOJUsTdEICM?. COMPENSA~ON KNCB W R  pH 773 THE C3RRECD a P .  OF T+S S A M P I S  

m 
h RINSE THE pH E C l T l O O E  DQONQ3 W A m  AND WIPE DRY. 

3. PLACETHE pH ZS3300E P4 THE SAMPLE CJP Of3 /WY NON-METAlJlC SrV.3-E C=)NTAINU PUSH THE 

'RZAIT GUTTON. AND RECORO THE VALUE IN THE LOG. 11 


