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1. Introduction
 

1.1 General 

ARCADIS G&M, Inc. (ARCADIS) and ARCADIS Engineers & Architects of New York, P.C. (AEANY) prepared 
this Operation, Maintenance, and Monitoring (OM&M) Manual on behalf of Lockheed Martin Corporation 
(Lockheed Martin) for the Off-Site Interim Remedial Measure (IRM) for Operable Unit 2 (OU-2) associated with 
the former Unisys Corporation (Unisys) facility located in Great Neck, New York (see Figure 1). This OM&M 
Manual was subsequently revised by BBL Environmental Services, Inc. (BBLES), in conjunction with Blasland, 
Bouck & Lee, Inc. The former Unisys site, located at 365 Lakeville Road, is classified by the New York State 
Department of Environmental Conservation (NYSDEC) as a Class 2 Site in the Registry of Inactive Hazardous 
Waste Disposal Sites in New York State (Site No. 130045) due to the presence of volatile organic compounds 
(YOCs) in soil and groundwater. The former Unisys site, which is currently owned by i.park, Lake Success, LLP 
(i.park), is designated as Operable Unit 1 (OU-I), whereas OU-2 addresses off-site areas. 

An OU-2 Remedial Investigation (RI) is in progress and is being conducted under NYSDEC Administrative Order 
on Consent (AOC) No. W-1-0527-91-02, dated December 13,1991. Based on the results of the OU-2 RI obtained 
to date, an IRM is being implemented for the OU-2 area. The NYSDEC approved Off-Site IRM was installed 
between the Northern State Parkway and the Long Island Expressway (LIE) (See Figure 2). The goals of the Off
Site IRM are to help protect public drinking water wells and retard further contaminant migration into the North 
Hills Special Groundwater Protection Area (SGPA). 

The conceptual Off-Site IRM is documented in the NYSDEC-approved OU-2 IRM South System Groundwater 
Remediation Work Plan (hereinafter called the OU-2 South IRM Work Plan), dated May 29, 2003. This OM&M 
Manual has been prepared pursuant to the AOC No. W-1-0527-91-02, entered into by Lockheed Martin with the 
NYSDEC on December 13, 1991. This OM&M Manual is intended to be the primary reference for the operation, 
maintenance and associated monitoring of the Off-Site IRM System. The OM&M specifications for the key 
components of the Off-Site IRM System are described in this manual. 

1.2 Operation, Maintenance, and Monitoring Manual Organization 

Following this Introduction (Section 1), this OM&M Manual is organized as outlined below. 

•	 Section 2 (Site Description and History) provides a description of the Site, including historical operations at the 
Site. Section 2 also provides a summary of previous investigations and remedial activities associated with both 
OU-1 and OU-2. Lastly, OU-2 Off-Site IRM objectives are listed in Section 2. 

•	 Section 3 (Environmental Monitoring) describes the environmental component of the OM&M Manual, 
including operational hydraulic measurements and groundwater quality monitoring. Section 3 also describes 
the analytical program, the process of evaluating the monitoring results, and related records retention. 

•	 Section 4 (Description of Off-Site IRM Components and Operation) describes each remedial system 
component. 

•	 Section 5 (System Start-Up) describes the procedures for system start-up testing. 
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•	 Section 6 (Monitoring and Testing) describes the procedures for short- and long-term system performance 
monitoring and testing. 

•	 Section 7 (Off-Site IRM Maintenance and Monitoring) describes the routine maintenance activities and 
preventative maintenance schedule. 

•	 Section 8 (Record Keeping and Reporting) describes remedial system record keeping and reporting 
requirements. 

•	 Section 9 (personnel Organization) identifies the current system operating personnel. 

•	 Section 10 (Health and Safety Plan) introduces the site-specific project Health and Safety Plan (HASP) . 

•	 Section 11 (Contingency Plan) introduces the emergency contingency plan. 

•	 Section 12 (Record Drawings and Equipment Operation and Maintenance Manuals) provides a list of record 
drawings and pertinent equipment operation and maintenance (O&M) manuals. 

•	 Section 13 (Non-Detect Performance Standards) describes the Non-Detect Performance Standards required by 
the Remediation Access and Licensing Agreement between Lockheed Martin and the Great Neck Union Free 
School District (Great Neck UFSD), dated April 14, 2003 (Access Agreement). 

•	 Section 14 (Security) outlines security measures in place at the Off-Site IRM. 

•	 In addition, the following information is provided as Appendices to this OM&M Manual: 

Appendix A (Sampling and Analysis Plan) including Attachment A-I (Quality Assurance Project Plan 
[QAPP]);
 

Appendix B (Groundwater Monitoring Plan);
 
Appendix C (Record Drawings);
 
Appendix D (Recovery and Diffusion Wells Construction Details);
 
Appendix E (Manufacturer-Supplied Equipment Information);
 
Appendix F (OM&M Log Sheet);
 
Appendix G (Instrumentation and Control Record Drawings);
 
Appendix H (Health and Safety Plan);
 
Appendix I (Contingency Plan); and
 
Appendix J (Non-Detect Performance Standards).
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2. Site Description and History
 

This section provides a brief site description, a summary of site operational history and a summary of previous 
investigations and remedial activities. 

2.1 Site Description 

The former Unisys facility is located in the Village of Lake Success and in the Town of North Hempstead in 
Nassau County, New York. The former Unisys facility is bounded by Marcus Avenue to the north, Union 
Turnpike to the south, Lakeville Road to the west and the Triad Business Park to the east. 

Land use surrounding the former Unisys facility is comprised of industrial, commercial, and residential 
properties. Industrial and commercial facilities border the property on the east, northeast and northwest. 
Residential properties border the site to the southeast, south, and southwest. Four golf courses are located north 
and northwest of the site. 

2.2 Site History 

The fornler Unisys facility was an active manufacturing facility from its startup in 1941 until approximately 
1995, when all manufacturing activities ceased. However, some assembly, integration, prototype development 
and testing, and/or engineering and administrative activities were still being conducted at the facility through 
early 1999. The facility was originally designed and built by the United States (US) Government and was 
operated under a contract with Sperry Gyroscope Company (Sperry) from 1941 to 1951. In 1951, the property 
was sold to Sperry, which merged with Burroughs in 1986 to form the Unisys Corporation. In 1995, Loral 
Corporation (Loral) acquired assets of Unisys Defense Systems, a division of Unisys Corporation. In early 
1996, the electronics and systems integration businesses of Loral were purchased by Lockheed Martin. The 
property was sold by Lockheed Martin in early 2000 to i.park, which converted the site buildings to commercial 
rental space. 

The facility had been used to manufacture a wide range of defense related products, including navigational 
systems for the US Navy nuclear submarines (Trident Program), navigational SONAR equipment, RADAR 
tracking systems (North Warning System), and the weather RADAR systems (NEXRAD). Past manufacturing 
processes included the following: metal casting, chemical etching, degreasing, plating, painting, metal finishing, 
machining, electronic circuit board manufacture and assembly. Chemicals used during manufacturing at the 
plant included halogenated and non-halogenated hydrocarbon solvents, cutting oils, paints, fuel oils, acids and 
caustics, as well as inorganic plating compounds. 

2.3 Previous Investigations 

Beginning in January 1978, several investigations and remedial actions have taken place. In January 1994, soil 
vapor extraction (SVE)/catalytic oxidation for soil remediation in the dry well area began operation as an IRM. 

Groundwater and soil investigations were performed at the site between 1988 and 1992 under Nassau County 
Department of Health (NCDOH) and/or Nassau County Department of Public Works (NCDPW) oversight and 
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included monitoring and recovery well installation, soil borings, aquifer testing, Underground Storage Tank 
(UST) excavation, source removal actions, and soil gas surveys. In December 1991, Unisys Corporation entered 
into a Consent Order with the NYSDEC to conduct a Remedial InvestigationlFeasibility Study (RIIFS). In April 
1993, a groundwater pump and treatment system began operation on-site as an IRM. From April through June 
1993, the investigation and repair of supply Well N-1802 was completed as an IRM. 

A Phase I RI was conducted for OU-l between October 1993 and March 1995 by Leggette, Brashears and 
Graham (LBG) and Environmental Standards, Inc. (LBG and Environmental Standards, Inc. 1995). A 
supplemental OU-l RI was concluded in November 1996 by H2M. For the purposes of this OM&M Manual, 
the off-site portion of the OU-l RI is described below. 

As part of the OU-l RI, a well inventory and data review were conducted to locate domestic, municipal and 
industrial supply wells, and observation wells within a 1.5-mile radius of the site. The results indicated that 
there were 36 wells within this radius. Results of the groundwater quality data review indicated that the wells 
located north of the LIE, Well N-9982 that is located south of the site, and Well N-8970 that is located west of 
the site, exhibited no detectable concentrations of VOCs. This 1.5-mile well inventory was updated as part of 
the OU-2 RI and expanded to include wells within an area 2 miles downgradient of the site. A total of 12 off
site monitoring wells were installed as part of the OU-l RI. Biannual groundwater sampling of the existing 
monitoring wells continues to be conducted. 

2.4 Physical Characteristics 

On- and off-site physical characteristics are described below. 

2.4.1 Surface Features 

The former Unisys facility property is industrialized, with the bulk of the property being comprised of the main 
building, various support buildings (e.g., foundry and boiler building), three retention basins, and parking lots. 

2.4.2 Regional and Site Specific Geology 

Western Nassau County is underlain by unconsolidated deposits and Precambrian Age bedrock. Based on 
boring logs and geologic publications (Swarzenski, 1963) for the surrounding area, the unconsolidated deposits 
are approximately 700 feet (ft) thick and lie upon the bedrock. The unconsolidated deposits are comprised of 
the following formations from land surface down (from youngest to oldest): Upper Pleistocene glacial deposits, 
late Cretaceous Magothy Formation and the Late Cretaceous Raritan Formation, which includes the upper clay 
member and underlying Lloyd Sand unit. 

The glacial deposits generally are comprised of stratified, fine to coarse sands and gravel interbedded with silts 
and thin clay lenses. Based upon boring logs from the off-site and previous site investigations, glacial deposits 
in the site area are approximately 150 ft thick. The glacial deposits lie unconformably upon the Magothy 
Formation, which is composed primarily of fine-to-medium sand with silt and clay lenses with a basal coarse 
sand zone, and is believed to be approximately 250 ft thick. This fonnation coarsens with depth and 
unconfonnably overlies the Raritan Fonnation. The upper clay member of the Raritan Formation consists 
predominantly of light to dark grey clay with some silt and is approximately 200 ft thick off site. The 
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underlying Lloyd Sand unit is approximately 190 ft thick and is composed of light colored sand and gravel with, 
in some locations, a clayey matrix. The Lloyd Sand unconformably overlies the Precambrian bedrock, which 
generally consists of gneiss and biotite schist. The bedrock, Magothy and Raritan Formations gently slope (50 
ftlmile) to the southeast (Swarzenski, 1963). 

2.4.3 Regional and Site Specific Hydrogeology 

The following is a detailed description of the regional and site-specific hydrogeology. 

Regional Hydrogeology 

In general, the hydraulic conductivity of the upper Glacial aquifer (Upper Pleistocene deposits) is greater than 
that of the underlying Magothy aquifer (Magothy Formation). Values of hydraulic conductivity for the upper 
glacial and Magothy aquifers have been estimated at 270 feet per day (ft/d) horizontally, 27 ftld vertically, and 
50 ft/d horizontally and 1.4 ft/d vertically, respectively (McClymonds and Franke, 1972). Average groundwater 
velocity in the vicinity of the site unaffected by pumping wells ranges from approximately 0.3 to 1.0 ft/d. 
Published data shows that the regional groundwater flow direction within the upper glacial and Magothy 
aquifers is to the west or northwest (Swarzenski, 1963). According to NCDPW data, the groundwater divide (an 
imaginary line north of which groundwater generally flows to the north and south of which groundwater 
generally flows to the south) occurs approximately 0.5 miles south of Union Turnpike. Work completed by 
Roux Associates in 1990 and LBG in 1991 indicates that the hydraulic characteristics of the aquifers and features 
off-site are within these published ranges. 

The Magothy aquifer is Long Island's principal aquifer and its main source of water for public supply wells. 
Large groundwater users in western Nassau County include the Garden City Park Water District (GCPWD), 
Manhasset Lakeville Water District (MLWD), Water Authority of Great Neck North (WAGNN), Water 
Authority of West Nassau County (WAWNC) and a number of other water suppliers. 

The Magothy aquifer is underlain by the Raritan Clay that is a confming unit due to its extremely low vertical 
and horizontal permeability. 

Local Hydrogeologv 

The data collected in support of the QU-I RI indicate that the local hydrogeology is consistent with regional 
conditions. The upper Glacial aquifer is partially unsaturated with the maximum thickness of saturated upper 
Glacial aquifer being approximately 70 ft near the northeast portion of the site. Beneath the site, groundwater 
occurs mainly in the Magothy aquifer. There does not appear to be a distinct continuous confining layer 
between the upper Glacial and Magothy aquifers beneath the site. The Raritan Clay, the confining unit between 
the Magothy and Lloyd aquifers, is also present. 

Based on a review of boring logs and interpretation of local hydraulic data and regional flow patterns, the 
groundwater flow system beneath the site and surrounding area has been divided into four zones for the 
purposes of groundwater modeling as follows: the upper Glacial aquifer, and the upper, middle and basal 
portions of the Magothy aquifer. The upper Glacial aquifer is defined as extending from land surface to an 
elevation of 24 ft below mean sea level (msl). The upper portion of the Magothy aquifer is defined to range 
from elevation 24 to 113 ft below ms!. The middle portion of the Magothy aquifer is defined as an elevation 
range of 113 to 204 ft below ms!. The basal portion of the Magothy aquifer has been defined as an elevation 
range extending from 204 to 270 ft below ms!. 
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Historic local groundwater flow directions off-site are generally consistent with the regional historic flow
 
previously described. Except as described below, the local horizontal component of groundwater flow in the
 
upper Glacial and upper portion of the Magothy aquifers in the area around the site is primarily to the north,
 
northwest, and west. The local horizontal component of groundwater flow in the middle and basal portions of
 
the Magothy aquifer is primarily to the northwest with a westward component. While they were operating, the
 
pumping of on-site (OU-I) IRM extraction/recovery wells EW-I and RW-I depressed the potentiometric
 

, surface of the upper Glacial and upper portion of the Magothy aquifers in the northern part of the site. Recent
 
data for the current, final OU-I groundwater treatment system specified in the Record of Decision (ROD) shows
 
that the system has a similar effect on local groundwater flow patterns. 

2.4.4 Summary of On- and Off-Site Contamination 

Groundwater beneath and in the vicinity of the former Unisys facility is affected by VOCs in excess of 
Applicable or Relevant and Appropriate Requirements (ARARs). On average, cis-I,2-dichloroethene (1,2
DCE) accounts for approximately 70% of the VOCs in the groundwater. In general, total volatile organic 
compound- (TVOC-) impacted groundwater was detected in the upper Glacial aquifer, as well as the upper, 
middle, and basal portions of the Magothy aquifer, both on- and off-site. TVOCs related to the former Unisys 
facility were not detected in groundwater samples collected from the Lloyd aquifer. 

Because the plume migrates both horizontally and vertically, the plume has its most limited extent in the upper 
Glacial aquifer and has migrated furthest from the source in the basal portion of the Magothy aquifer. In the 
basal portion of the Magothy, the plume extends north to the area just beyond the LIE and to the west it extends 
beyond the Nassau/Queens County line. VOC concentrations are generally highest in the upper Glacial aquifer 
and upper portion of the Magothy at the site and in an area just north of the Northern State Parkway, and lowest 
in the basal portion of the Magothy. 

2.5 Previous Remedial Activities 

Several remedial systems (both IRM and current) have been implemented at OU-I (the on-site area) to address 
previously identified sources of contamination or exposure pathways prior to completion of the site RVFS. 
These include groundwater, soil, and public supply well (previously described in Section 2.3 of this OM&M 
Manual) remedial actions, which are described below. 

2.5.1 Groundwater Remediation 

Both the IRM and current groundwater remedies consisting of pump and treat systems were implemented at 
OU-I on-site groundwater. The groundwater IRM consisted of two remedial wells (EW-I and RW-I) located 
on the north side of the site, three diffusion (recharge) wells (DW-5, DW-7, and DW-8) located on the south 
side of the site, four liquid-phase granular-activated carbon (LPGAC) units hooked-up in series, and eight low
profile air strippers. The groundwater IRM system was designed for a combined influent of 1,000 gallons per 
minute (gpm). Following treatment, the groundwater was returned to the groundwater system on-site via the 
three diffusion wells. The original groundwater IRM operated between April 1993 and July 2001. The IRM 
system was shut down in July 2001 and replaced by the current OU-I groundwater system, which went into 
operation in 2002. 
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The final OU-l groundwater remedy consists of three groundwater extraction/recovery wells (EW-1, RW-1 RD, 
and RW-1RS), two air strippers operated in series, and an emission control unit (ECU) with both vapor-phase

<
granular-activated carbon (VPGAC) and potassium permanganate-impregnated zeolite (PPZ) media to remove 
VOCs from the air stream prior to atmospheric discharge (note that wells RW-IRD and RW-1RS were installed 
during the Spring of 2000 to replace well RW-1 that had failed). Treated water is recharged to off-site 
groundwater via four diffusion wells (DW-9, DW-10, DW-11, and DW-12) located off site, south of the 
Northern State Parkway. 

2.5.2 Soil Remediation 

The on-site dry wells were excavated in 1998, and approximately 800 tons of affected soils were removed and 
disposed. In January 1994, an IRM SVE system consisting of twin regenerative type blowers was used to 
extract VOC-laden vapors from the deep vadose zone soils. Prior to atmospheric discharge, the VOCs were 
removed from the vapor stream using a catalytic oxidizer. 

Since 2000, the IRM has been upgraded three times. In 2000, the SVE system was expanded to remove perched 
water and to remediate shallow soil above the confining layer. In 2001, the SVE System was: expanded (by the 
addition of another SVE well), relocated (the aboveground SVE System equipment was moved to the OU-1 
groundwater treatment plant property), and upgraded (the catalytic oxidizer vapor treatment system was 
replaced by three ECUs, specifically two VPGAC ECUs and one PPZ ECU). In 2005, the SVE system was 
upgraded with two additional VPGAC ECUs and one additional PPZ ECU. 

2.5.3 Off-Site Remedial Objectives 

As discussed in previous sections of this OM&M Manual, the VOC plume has migrated in the upper Glacial and 
Magothy aquifers primarily north, northwest, and west of the site. At its greatest extent, it appears to have 
traveled just beyond the LIE. The Lloyd aquifer is isolated and hydraulically separated from the overlying 
Magothy aquifer. Furthermore groundwater modeling predicts that some downgradient municipal supply wells, 
may eventually be impacted. To rapidly address this situation and control the movement of groundwater with 
high concentrations ofVOCs, Lockheed Martin has implemented the Off-Site IRM. Specifically, the objectives 
of the Off-Site IRM System are to: (1) protect public drinking water wells, and (2) minimize further contaminant 
intrusion into the NOlth Hills SGPA. 
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3. Environmental Monitoring
 

This section of the OM&M Manual describes the environmental monitoring program that has been developed to 
monitor the effectiveness of the Off-Site IRM System. Appendix B of the OM&M Manual (Groundwater 
Monitoring Plan) provides additional detail on the short- and long-term monitoring schedules and data 
evaluations. 

3.1 Environmental Monitoring Plan 

The environmental monitoring component of the OM&M Manual includes two elements as follows: 1) 
operational hydraulic monitoring (also referred to as water-level measurements), and 2) operational groundwater 
quality monitoring. The monitoring network has been established to satisfy the Project Objectives described in 
Section 2.5.3. The Groundwater Monitoring Plan is Appendix B of the OM&M Manual. In summary, a total of 
28 wells are included in the hydraulic monitoring network (27 monitoring wells and one recovery well). A total 
of 16 wells are included in the groundwater quality monitoring network. Table 1 of the Groundwater 
Monitoring Plan (Appendix B) summarizes the wells included in the monitoring plan for hydraulic monitoring 
and groundwater quality. Figure 1 of the Groundwater Monitoring Plan (Appendix B) shows the locations of 
wells in the monitoring network. The wells included in the monitoring network may be modified based on a 
review of the monitoring reports and with NYSDEC's prior approval. 

The actual sampling methodologies and quality assurance/quality control (QAlQC) procedures to be utilized are 
described in the Sampling and Analysis Plan (SAP) provided in Appendix A and the Quality Assurance Project 
Plan (QAPP) provided as Attachment A-I of Appendix A. 

3.2 Hydraulic Monitoring Schedule and Reporting 

Baseline operational hydraulic monitoring will commence prior to the initial startup of the Off-Site IRM. 
Hydraulic monitoring will continue following start-up of the Off-Site IRM once a month for six months and 
then quarterly for the remainder of the first year (two additional water level events). Thereafter, water levels 
will be measured annually. Initially, groundwater elevations will be measured in the 27 monitoring wells and 
the recovery well (a total of 28 wells). The number of wells in the baseline operational hydraulic monitoring 
network may be modified after the first 6 months of monitoring is complete based on the review of the 
monitoring reports and with NYSDEC's prior approval. 

Water-level elevation results will be tabulated and added to the existing database. These data will be plotted on 
maps for all four aquifer zones (upper Glacial, and the upper, middle and lower portions of the Magothy aquifer) 
and will be contoured, if possible. The figures will be reviewed to assess the areas of influence created by the 
pumping at recovery well RW-IOO and the injection of treated water at diffusion wells DW-I00, DW-I0l and 
DW-102. Vertical hydraulic gradients will also be analyzed to determine vertical flow gradients. 

Upon completion of water-level measurement rounds and the reduction of the field records, the data will be 
included in the Off-Site IRM Reports. The reports will include a description of the field work, tabulated water 
level results, tabulated vertical gradients and groundwater maps. These reports were discussed in more detail in 
the separately bound Performance Analysis and Design Modification (PADM) Plan. 
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These operational water level data will be used, along with the groundwater quality data, to assess the overall 
performance of the Off-Site IRM. Conclusions will be included based on the data generated in the reporting 
period and over the period of record. In addition, recommendations, if appropriate, will be provided for changes 
to the monitoring program, as needed. Changes to the monitoring program will only be made with prior 
NYSDEC approval. 

3.3 Groundwater Quality Sampling Schedule and Reporting 

Baseline operational groundwater quality sampling will commence following start-up of the Off-Site IRM. 
Groundwater samples will be collected and analyzed from the 15 monitoring wells and the recovery well (for a 
total of 16 locations) twice a year for the first year of operation (after the start-up period). Thereafter, 
groundwater samples will be collected annually. The number of wells in the groundwater quality network may 
be additionally modified after the first year of monitoring (i.e., two rounds) is complete based on the review of 
the analytical reports and with NYSDEC's prior approval. 

Groundwater quality results will be tabulated and added to the existing database. Groundwater ARARs will be 
included with the tabulated groundwater quality results. The primary VOCs of concern (cis-l ,2-dichlorethene, 
trichloroethene [TCE], tetrachloroethene [PCE], vinyl chloride, and 1,1,2-trichlorotrifluorethane [Freon 113]) 
will be monitored and compared to the ARARs. Table 3 in Appendix B summarizes the ARARs. In addition, 
TVOC groundwater quality results will be plotted over time for the 16 wells in the groundwater monitoring 
network. The plots will include historical data, if available. The plots will be reviewed to determine the 
effectiveness of the Off-Site IRM. 

Upon completion of the groundwater quality sampling rounds, receipt of the data from the analytical laboratory 
and validation of the analytical data, Off-Site IRM Reports will be prepared. Each report will include a 
description of the field work, tabulated groundwater quality results, and graphs showing groundwater quality 
over time for select wells sampled. These reports are discussed in more detail in the separately bound PADM 
Plan. 

The operational groundwater quality data, along with the water level data, will be used to assess the overall 
performance of the Off-Site IRM. Conclusions based on the data generated in the reporting period and over the 
period of record will be included. In addition, recommendations, if appropriate, will be provided for changes to 
the monitoring program, as needed. Changes to the sampling program will only be made with prior NYSDEC 
approval. 
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4. Description of Off-Site IRM Components and 
Operation 

VOC-impacted groundwater will be addressed as follows: 

•	 Removed from the Magothy Aquifer at three separate, screened intervals via recovery well RW-lOO, located 
on the Great Neck UFSD property; 

•	 Conveyed to the Treatment Plant, located on the MLWD property via a dual containment pipeline; 
•	 Treated using two air strippers, so that the concentration of VOCs in the groundwater will be reduced to 

meet the Non-Detect Performance Standards in accordance with the Access Agreement between Lockheed 
Martin and the Great Neck UFSD; and 

•	 Re-injected into the aquifer via one or more of three diffusion wells (DW-lOO, DW-lOl, and DW-I02) 
located on the New York State Department of Transportation (NYSDOT) property. 

An emission control system will be used to reduce concentration of VOCs in air stripper off-gas to meet the Non
Detect Performance Standards in accordance with the Access Agreement between Lockheed Martin and the 
Great Neck UFSD, prior to discharge to the atmosphere. 

The following subsections include descriptions of the recovery well and influent pipeline; the groundwater 
treatment system; the discharge pipeline and diffusion wells; the emission control system; the treatment building; 
and the process controls and alamls. For these elements of the Off-Site IRM, initial set points for various 
process equipment are shown in the following subsections. These set points may be adjusted based on actual 
operating conditions. The following information associated with the Off-Site IRM is also provided in this 
OM&M Manual: 

•	 Table 1 - Design Influent and Effluent Limits for Treated Water; 
•	 Table 2 - Effluent Limits for Treated Air: 
•	 Figure 3 - Off-Site Treatment System Site Plan; 
•	 Figure 4 - Off-Site Treatment System Schematic; 
•	 Appendix C - Record Drawings (under separate cover); 
•	 Appendix D - Recovery and Diffusion Wells Construction Details; 
•	 Appendix E -- Manufacturer-Supplied Equipment Information (under separate cover); and 
•	 Appendix G - Instrumentation and Control Record Drawings. 

4.1 Recovery Well, Pump, and Piping 

4.1.1 Recovery Well and Pump 

The recovery well (RW-lOO) was installed on the Great Neck UFSD property at a location selected to capture 
groundwater in the off-site area where VOC concentrations are highest (see Figure 3 or Drawing C-l in 
Appendix C). Well RW-IOO was installed to total depth of 335 ft below land surface (bls), and has three 
screened intervals in the middle horizon of the Magothy Aquifer. Specifically, the screens are located between 
190 and 210ft bls, 238 and 260 ft bls, and 276 to 324 ft bls. The exact intervals screened were selected after a 
vertical profile boring was drilled to better define the local hydrogeologic, groundwater conditions, and 
contaminant concentrations. The Recovery Well Construction Log is included in Appendix D. 
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The groundwater recovery pump in RW-IOO (P-IOI) is a 40 horsepower (HP), Grundfos Model No. 625S400-2 
submersible pump with a Franklin 460 Volt (V), 3,450 revolutions per minute (RPM) motor, designed to pump 
600 gpm at a total discharge head (TDH) of 200 ft (pump and motor information provided in Table 3 and 
manufacturer-supplied equipment information are provided in Appendix E). The RW-IOO wellhead is enclosed 
in a below-grade, locked vault along with associated piping, valves, and instrumentation that include an air 
release valve, Cla-VaFM/check valve combination, an analog card at the programmable logic controller (PLC) to 
monitor flow rate, a digital flow indicator, pressure indicator, sample tap, strainer (single basket), and a flow 
meter readout panel. The remaining flow controls, electrical devices, and accessories associated with the 
recovery well are housed in the treatment plant influent well vault and the treatment building. The recovery well 
vault has a level switch to shut the entire system down on a high alarm to prevent release of untreated 
groundwater to the surrounding soils, should a leak in the piping in the vault occur. Fiber optic cable is installed 
between the recovery well and the treatment plant to reduce the risk of transmitting lightning strikes to the 
treatment plant. In addition, a sump and sump pump are installed in the recovery well vault to pump 
accumulated water into the influent water line. 

4.1.2 Influent Pipeline 

The influent pipeline, used to convey the groundwater recovered in RW-IOO to the Treatment Plant, is 
approximately 1,700 linear ft long and is located as shown on Figure 3 or Drawing C-1 in Appendix C. The 
influent pipeline consists of a double-walled or dual containment-type pipe in which the primary or "carrier" 
pipe is "contained" within a secondary pipe, for added protection against release of fluid out of the pipeline. 
Specifically, the carrier pipe is an 8-inch-diameter High Density Polyethylene (HDPE) pipe, with a side-wall 
dimension ratio of 11 (SDR-I1) installed inside a 12-inch-diameter HDPE SDR-17 pipe (manufacturer-supplied 
equipment information on the dual containment pipe is provided in Appendix E). The carrier pipe and the 
containment pipe are equipped with leak detection devices to shut the system down in case of a pipeline failure. 

Prior to entering the treatment building, the influent pipeline enters the treatment plant influent vault, where the 
dual-containment pipeline transitions to single-walled pipe. Inside the vault, the influent pipeline includes a 
check valve, butterfly valve, propeller-type flow meter, pressure indicator, and sample tap. Upon exiting the 
treatment plant influent vault, untreated groundwater enters the treatment building and into the first of two, 
packed-column tower air strippers (AS-I). 

4.2 Groundwater Treatment System 

Twin, series-arranged air stripper towers are used to remove VOCs from the recovered groundwater. The 
following subsections include a description of the air stripper process, design criteria and parameters, and 
information on the system components (the air stripping towers, the transfer pump and the blower). 

The Off-Site IRM groundwater treatment system is a modified version of the pre-existing MLWD Parkway 
Treatment System (Parkway Plant). The Parkway Plant was designed, built and operated to treat extracted 
groundwater, which had been impacted by similar VOCs to the Off-Site IRM VOCs, prior to use as a public 
drinking water source. However, due to the significant differences between the off-site design criteria (e.g., 
influent groundwater quality and quantity; the need for off-gas treatment; reinjection of treated groundwater, 
etc.) significant renovations to the Parkway Plant, including modification, removal, or replacement of equipment 
were required for use as the Off-Site IRM. In the following subsections, information concerning these changes, 
especially with regards to the status of equipment that was not removed or replaced is provided for continuity. 
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4.2.1 Air Stripper Process Description 

Air stripping is a mass transfer process. In a packed-column aeration system, like the Off-Site IRM System, air 
and water are run counter-current through a randomly packed media in a tower structure. The media enhances 
air/liquid contact by breaking the water into a thin film and exposing a large amount of the liquid surface area to 
the counter-flowing air. The more surface area exposed, the greater the opportunity for transfer of the VOCs out 
of the water into the passing air. The media also serves to continually mix the water so that the stripping process 
is not limited by diffusion of the VOCs through the water. 

Specifically, in the Off-Site IRM groundwater system (refer to Figure 4 or Appendix G), the following occurs: 

• Pump P-1 01 pumps untreated groundwater from recovery well RW-100 to the first air stripper (AS-I); 
• Water flows down through Air Stripper AS-l and into Clear Well No.1, while Blower B-310 blows air 

(actually the off-gas from Air Stripper AS-2) up through Air Stripper AS-1 column and out to the emission 
control system; and 

• Transfer Pump P-211 pumps the partially treated groundwater from Clear Well No. 1 to the top of Air 
Stripper AS-2, where it drains into Clear Well No.2, while Blower B-310 pulls ambient air up through Air 
Stripper AS-2 column and ultimately into the blower. 

4.2.2 Air Stripper System Design Criteria and Parameters 

The design criteria for the Off-Site IRM influent and effluent groundwater are listed below. 

Maximum Water Flow Rate	 600 gpm 
Typical Water Flow Rate	 500 gpm 
Minimum Water Temperature	 50 degrees Fahrenheit 
Influent VOC Concentrations	 see Table 1 
Effluent VOC Concentrations	 Non-Detect Performance Standards in accordance with the Access 

Agreement between Lockheed Martin and the Great Neck UFSD 

Based on the above-listed design criteria and the pre-existing equipment at the Parkway Plant, the resulting Off
Site IRM design parameters are: 

Number of Tower Air Strippers	 2 
Design Air to Water Ratio	 60:1 
Packed Tower Diameter	 108-inch-diameter 
Column Material	 Aluminum 
Packing Media Size	 2-inch-diameter 
Packing Media Type	 Polypropylene Jaeger Tripacks 
Packed Bed Depth	 24 ft 
Overall Tower Height (per tower)	 30 ft 
Removal Efficiency	 >99.98% 
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4.2.3 Air Stripper System Components 

The Off-Site IRM consists of the following primary components: two air stripping towers with associated clear 
wells, one transfer pump and one blower. 

4.2.3.1 Air Stripper Towers, Internals, and Clear Wells 

For use in the Off-Site IRM groundwater treatment system, the pre-existing twin, series-arranged air stripper 
towers (Hydro Group Inc. Model PCS-l 08-24) were modified as follows: 

• Water distribution trays were replaced because the hydraulic loading changed from the original design rate 
of 1,000 to 3,000 gpm to 500 to 600 gpm; and 

• Caps were specially manufactured to allow ductwork to be attached directly to the air strippers. Duct had to 
be added due to the need for an emission control system to reduce the VOC levels in the air stripper off-gas. 

Specifics of the tower column and internal details are summarized above. Manufacturer-supplied equipment 
OM&M manuals, including equipment cut-sheets are provided in Appendix E, along with information on the 
distribution trays and caps. The tower internal equipment, including the packing, has never been replaced and 
appears to be in good condition, with no apparent signs of iron fouling. 

Each air stripper contains a concrete clear well underneath it to help equalize water flow through the system. 
The clear wells are approximately 30 ft x 30 ft x 8 ft in depth, resulting in a 90-minute retention time, if 
completely full, at the design flow rate of 600 gpm. Under normal operating conditions, the clear well water 
level is maintained at a depth of 4 ft from the clear well bottom and the effective water retention time is 45 
minutes at water flow rate of 600 gpm (design) and 54 minutes at water flow rate of 500 gpm (normal). Clear 
well operating and switch levels are shown on Drawing P-4 of the Record Drawings. The level switch extreme 
low (LSXL) and the level switch extreme high (LSXH) are set at depths of I ft 3 in. and 5 ft 3 in., as measured 
from the clear well bottom, respectively. 

4.2.3.2 Transfer Pump and Ancillary Piping 

Transfer pump (P-211) is a Christensen Model 11 CLC, single-stage pump with an 10 HP, 460V, 1,800 RPM 
motor (Hitachi Model S12931H) rated for 600 gpm at 53 ft TDH. Pump P-21l pumps partially treated water 
from Clear Well No.1 to the top of Air Stripper No.2 for final treatment (see Table 3 and manufacturer-supplied 
equipment information in Appendix E). 

To maintain the design criteria of a constant, continuous flow throughout the system, the pump is controlled with 
a flow control valve (FCV-211) equipped with a motor operated valve (MOV-211). The valve continuously and 
automatically adjusts the pump flow rate to maintain a constant level in the clear well (initially set at 4.0 ft above 
the clear well bottom), thus the flow out of Clear Well No.1 is equal to the flow into the clear well. 

The original flow control valve in this location was replaced due to the significant reduction in flow rate (from 
1,000 to 3,000 gpm to 500 to 600 gpm). The original valve was too large to properly maintain a constant flow 
rate throughout the system. To install the properly sized 4-inch-diameter flow control valve, the pre-existing 8
inch-diameter line was reduced. A reducer was also installed downstream of the valve to transition back to 
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eXltIng plpmg. The rate of flow can be checked using a pitot-tube and differential pressure gauge flow indicator 
(FIIFE-211) installed on the influent pipe to Air Stripper No.2. 

4.2.3.3 Blower 

In the Off-Site IRM, Blower B-31 0 is installed in a push/pull configuration. Blower B-31 0 pulls ambient air 
through Air Stripper AS-2, and pushes the Air Stripper AS-2 off-gas through Stripper AS-l and the five ECDs. 

Blower (B-3 10) is a Northern Blower backward inclined centrifugal fan, design 6640, size 40-2663 with a 
Baldor 75 HP, 3,600 RPM, 460V motor rated for 5,000 standard cubic feet per minute (SCFM) at 49 inches 
static pressure to address worst case conditions (see design criteria and parameters above). Since expected VOC 
loading is considerably less than worst case, a variable frequency drive (VFD) unit was installed to allow manual 
control of the system flowrate. The VFD not only allows efficient operation of Blower B-31 0, but also improves 
effectiveness of the ECDs to remove VOCs from the stripper off-gas. 

Originally there were four air stripper blowers (B-3 10 through B-340), two per air stripper in the MLWD 
Parkway Plant. The original Blower B-3l 0 was replaced with a new blower for the Off-Site IRM. Blowers B
320 and B-330 were removed and their intakes were covered with an air-tight steel plate and an inlet screen, 
respectively. Blower B-340 was left in-place, but will not be used as part of the Off-Site IRM. 

4.3 Discharge Pump, Pipeline, and Diffusion Wells 

Once the raw groundwater has been treated, it is reinj ected into the Magothy aquifer. Primary components 
associated with the discharge system are as follows: 

•	 One discharge pump located in Clear Well No.2 to reinject the treated water back into the Magothy aquifer 
via one or more of the three diffusion wells; 

•	 Two bag filters located between Clear Well No.2 and the discharge pipeline to remove particulate matter 
prior to discharge to the diffusion wells; 

•	 The discharge pipeline for the conveyance of the treated water from the Plant to the diffusion wells; 
•	 Three Variable Orifice Valves (VOVs), one located at the bottom of each of the drop pipes in each of the 

diffusion wells, to improve overall discharge system performance; and 
•	 Three diffusion wells to reinject the treated groundwater back into the Magothy aquifer. 

4.3.1 Discharge Pump and Ancillary Piping 

Discharge Pump P-225, used to pump treated groundwater from Clear Well No.2, through the bag filters, and 
out to the diffusion wells, is a Christensen ModelllCLC, double-staged pump with an 25 HP, 460V, 1,800 RPM 
motor (Hitachi Model S15931H) rated for 600 gpm at 100 ft TDH (see Table 3 and manufacturer-supplied 
equipment infonnation in Appendix E). 

To maintain a constant, continuous flow of treated water to the diffusion wells, which is desired when using 
VOVs to reinject water into the subsurface, a variable speed drive is used to control/maintain the pump flow rate. 
The drive adjusts pump speed to maintain a constant level in Clear Well No.2 (initially set at 4.0 ft above the 
clear well bottom). 
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4.3.2 Bag Filters 

A dual bag filter system (two housing units that contain eight bags per unit) with motor-actuated control valves is 
used to remove particulate matter before discharge to the diffusion wells. The filter bags used are 25 micron 
size. Only one filter housing is kept on-line at a time. The actuators are controlled based on the differential 
pressure across the filter bed in use. Once the differential pressure reaches the filter system changeover set point 
(initially set at 10 pounds per square inch), the actuator opens the valve for the unit which is on "stand-by" and at 
the same time initiates an advisory condition, then closes the valve for the unit which has been "in service," 
redirecting the flow into the fresh filter units. When the operator replaces the filter bags in the unit that was just 
taken off-line with new filter bags, the unit is placed in stand-by mode by the operator acknowledging the 
advisory condition. Should the differential pressure reach the high set point (initially set at 15 pounds per square 
inch), the entire system will automatically and immediately shut down. 

4.3.3 Discharge Pipeline 

A discharge pipeline is required to convey the treated groundwater to the diffusion wells. The discharge pipeline 
consists of the following components: part of the former MLWD Well No.2 influent pipeline, part of the former 
MLWD Well N57l0 ductile iron, cement-lined influent pipeline, and an 8-inch-diameter polyvinyl chloride 
(PVC) line. 

Specifically, as shown on Drawings C-l thru C-4, C-9, and C-lO of the Record Drawing in Appendix C, the 
discharge system is as follows: 

•	 The former discharge lines that emptied into the on-site reservoir were cut and capped on the 
downstream/reservoir side of the cut such that no water from the Off-Site IRM, including both the Entrance 
Vault and Exit Vault, can enter the MLWD reservoir; 

•	 The former Well No.2 and Well N57l0 influent lines were reconfigured such that approximately the first 
750 ft of the discharge pipeline is a combination of existing lines. At that point, the Well N5710 line was 
cut, the line going towards the well was capped, and an elbow was installed so that the discharge pipeline 
could be directed towards the diffusion well area; 

•	 The remaining portion of the pipeline is constructed with approximately 1,000 ft of 8-inch-diameter PVC 
Blue Brute pipe; and 

•	 The discharge pipeline contains two air release valves at high points in the line, and three gate valves off the 
discharge main line, one for each diffusion well. An additional tee was also installed, approximately 40 ft 
north of the DW-10 I tee for a future diffusion well, if needed. 

4.3.4 Diffusion Wells 

Three diffusion wells (DW-lOO, DW-lOl, and DW-l02) are used to reinject the treated groundwater into the 
Magothy aquifer. The wells were installed at the locations shown on Figure 3 for the following reasons: 

•	 They are not located within the dissolved VOC plume. This is desirable so that the groundwater mounding: 
a) does not "push" the dissolved VOC plume out further to the east where it currently does not exist, and b) 
creates a hydraulic barrier which hinders further migration of the dissolved VOC plume to the east; and 
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•	 They are located far enough from the recovery well so as to eliminate the possibility of short-circuiting the 
treated water readily being recovered by the recovery well. This design maintains the effectiveness of the 
recovery well. 

The diffusion wells range from approximately 424 to 434 ft in depth. Well casings are 12-inch-diameter, 
Schedule 80 PVc. The well screens are 40 slot, 10-inch-diameter, Type 304 stainless steel, wire wrapped, high
flow Johnson screens. The wells are reduced down from 12-inch-diameter casings to lO-inch-diameter screens 
because the lO-inch-diameter screens have comparable intake area (in square feet) of well opening per length of 
screen as a 12-inch-diameter screen and were determined to be more cost-effective. 

Well construction logs for diffusion wells DW-I00, DW-I01, and DW-I02 are included in Appendix D. The 
wells were screened towards the bottom of wells, corresponding to deeper portions of the middle and deep 
Magothy formations. 

Each diffusion well includes a flow meter, sampling port, pressure gauge, and combination vacuum breaker/air 
release valve on the drop pipe, as well as the well casing. The well and the above-listed instrumentation are 
located in locked, underground vaults as shown on Drawing C-9 of the Record Drawings (Appendix C). 

A 4-inch VOV is installed at the base of each drop pipe, approximately 110 ft bls. The 4-inch valves allow the 
entire flow at a design rate of 600 gpm to be directed to one diffusion well, if the well and surrounding formation 
can handle the entire flow. 

4.4 Emissions Control System 

The emission control system uses VPGAC and PPZ to remove VOCs from the air stripper off-gas prior to 
discharge to the atmosphere. The following subsections include a description of the VPGAC and PPZ processes, 
design criteria and parameters, and information on the system components. 

4.4.1 VPGAC and PPZ Process Description 

VPGAC adsorbs the VOC molecules forming a physical bond via Van der Waal forces with the molecule. 
VPGAC is manufactured to ensure an extensive natural surface area that is available for the adsorption process. 
The surface area of granular carbons can range up to 1,200 square meters per gram of material. The physical 
adsorption ofVOCs on, and into VPGAC is concentration gradient driven. Thus, the adsorption capacity of the 
VPGAC is dependent on the concentration of VOCs in the off-gas. For example, as VOC concentration 
increases, additional pounds of VOCs per pound of VPGAC can be adsorbed. The three VPGAC units are 
arranged in series configuration. 

Due to the need for direct contact between the VOC molecule and the VPGAC surface, the presence of moisture 
in the air stream will impact the rate of adsorption. The capacity of the activated carbon declines rapidly as the 
relative humidity of the air increases above 60%. In order to optimize the carbon usage rate, the air stream is 
heated to lower the relative humidity of the air to the 40% to 60% range. 

The PPZ units, which are arranged in series configuration, were installed to reduce the concentration of vinyl 
chloride within the vapor stream to a non-detect concentration via chemical oxidation. 
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4.4.2 Emission Control System Design Criteria and Parameters 

The emission control system design parameters are listed below: 

Maximum Air Flow Rate 5,000 SCFM (for 60: I air:water ratio) 
Typical Air Flow Rate 4,200 SCFM (assuming 500 gpm) 
VOC Loading See Table I, assume 100% of VOCs removed from recovered 

groundwater 
Relative Humidity 100% from the air strippers 
Influent (raw) Temperature 50 degrees Fahrenheit 
Required Increase in Temperature to 

Reduce Relative Humidity below 50% 45 degrees Fahrenheit 
Effluent VOC Concentrations Non-Detect Performance Standards in accordance with the Access 

Agreement between Lockheed Martin and the Great Neck UFSD 
Expected VPGAC Changeout Frequency 60 days 
Expected PPZ Changeout Frequency To be detem1ined 

4.4.3 Emission Control System Components 

4.4.3.1 Emission Control Units 

The sizing and configuration of the VPGAC and PPZ ECUs were determined based on expected air flow rates, 
VOC characteristics and loadings. The following ECUs with VPGAC type, PPZ type, and loading were 
selected: 

•	 Primary Units: Three (3) TIGG Model NB-20 ECUs, each filled with 28,000 pounds of TIGG 5CC 6X12 
virgin vapor-phase coconut shell carbon (for a total of 84,000 pounds of VPGAC); and 

•	 Secondary Units: Two (2) TIGG Model NB-15 ECUs, each filled with 28,000 pounds of Hydrosil 600 PPZ. 

To enhance system performance, flow will always be through the three primary units (the NB-20 Units). The 
carbon will be changed out in the first bed when VOCs are detected in the discharge from the first VPGAC unit. 
This changeout frequency may be modified based on operating experience and only with prior NYSDEC 
approval. Manufacturer-supplied equipment information of the VPGAC ECUs are provided in Appendix E. 

The three VPGAC ECUs are insulated with 2-inch-thick, rigid Styrofoam boards to maintain desired temperature 
and relative humidity conditions throughout the vapor-phase treatment system. The insulation is finished with 
stucco embossed aluminum jacketing. The insulation is applied to the top of the ECUs to withstand mild 
personnel traffic. The ECUs are equipped with safety railing, sampling ports and access ladders. 

The two PPZ units are operated in a series configuration. Flow will always be through both units. The PPZ will 
be changed out in the first bed when vinyl chloride is detected in the discharge from the first PPZ unit. 
Manufacturer-supplied equipment information of the PPZ ECUs are provided in Appendix E. The two PPZ 
ECUs are mounted on a concrete pad and equipped with safety railings, sampling ports and access ladders. The 
two PPZ ECUs are insulated similarly to the VPGAC ECUs. 
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4.4.3.2 Duct and Insulation 

Duct is 18-inch-diameter, schedule 10 (~l/8-inch thick), aluminum. The exterior duct has a 2-inch thick, 370 
Melamine foam insulation with brown PVC coating. Condensate traps have been installed in duct low points to 
collect condensation from various locations in the duct. Collected condensate is transferred into Clear Well No. 
1. The condensate lines are heat traced to prevent freezing. 

4.4.3.3 Duct Heater 

A Reznor model RP 350 exterior use duct heater (DH-500), with a power-vented burner duct, a stainless steel 
heat exchanger and burner, and electronic modulation control of temperature has been installed to improve the 
effectiveness of the VPGAC to remove the VOCs from the vapor stream. Manufacturer-supplied equipment 
information on duct heater DH-500 is provided in Appendix E. 

The heater is instrumented and controlled to prevent overheating of the duct heater or underheating of the off
gas. In the event alarm temperatures are reached in the duct heaters, the entire Off-Site IRM will automatically 
and immediately shut down. Prior to the heaters, the ducts are equipped with condensate collection traps to 
capture excess moisture and reduce the moisture content ofthe air entering the duct heaters. 

4.5 Process Controls and Operation 

The process control system is designed to provide the necessary safeties and interlocks to ensure that the 
recovery well, piping, and treatment system operate smoothly, efficiently, and as one unit. Additionally, the 
system includes the capability of allowing local or remote operator(s) to observe and control the operation of the 
system from a single computer workstation. 

Controls and instrumentation are interconnected via serial network, utilizing network wiring installed in exposed 
conduit. The actual network and control connection layout is presented on Drawings 1-1 through 1-5 and E-2 
through E-5 of the Record Drawing included in Appendix C. The main control panel (MCP), located in the air
conditioned control room of the Treatment Plant, includes a primary PLC which monitors and integrates the 
operation of the recovery well and clear well pumps, air stripping system, emission control system, and all 
treatment system interlocks. This panel serves as the node through which remote control and communication 
with the control system takes place. The primary PLC is integrated with the Supervisory Control and Data 
Acquisition (SCADA) system, including an operator interface station. The primary PLC is also supported with a 
secondary PLC that utilizes fail safe logic to automatically and immediately shut down the entire treatment 
system in the event of a critical alarm input or a failure of either the primary or secondary PLCs. An audible 
alarm notifies the operator of any critical alarms. If operating persOlmel are not on-site, a project team member 
will be alerted of the shut down by a dedicated autodialer. The dedicated autodialer will also notify a project 
team member of power loss. 

The power supplies for both PLCs, system instrumentation, and process control devices are protected with 
transient voltage surge suppression (TVSS) systems to limit voltage spikes to the systems. Both PLCs, system 
instrumentation, and process control devices are also protected by separate uninterrupted power supplies (UPS) 
which maintain power to these devices in case of a power outage. The primary PLC is supported with PC 
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ANYWHERE software, which is used with a cable modem to allow remote access and control of the system. 
However, since the secondary PLC is the back-up, fail-safe system, it cannot be interfaced with remotely. 

4.5.1 Operation and Programmable Logic Controllers 

Operation of the Off-Site IRM is controlled and integrated through the primary PLC located in the system's 
MCP. The primary PLC provides the necessary control logic to coordinate signals from the remote switches and 
instrumentation throughout the treatment system. These interlocks ensure proper operating conditions are 
maintained within the treatment system. 

Under normal operating conditions, the control system has the following functions: 

•	 Monitors and automatically maintains the operating water levels within both clear wells. This ensures that 
the pumping rates are synchronized throughout the system; 

•	 Monitors the line pressure and annulus pressure on the influent and the line pressure on the effluent pipelines 
to ensure that the pipes maintain structural integrity and there are no leaks; 

•	 Monitors the air stream flow rate to ensure that it is adequate to treat the VOC-Iaden water stream; 
•	 Monitors and maintains design temperature of the ECU system influent air stream in order to ensure VOC 

adsorption efficiency within the VPGAC- and PPZ-filled ECUs; 
•	 Monitors filter bag differential pressures and controls the bag filter sequencing; 
•	 Maintains fail-safes and alarm interlocks to maintain safe and effective operation of the system. Fail-safes 

and alarm interlocks are described in the Section 4.5.2 including calling project team members when plant 
shut downs occur due to either a primary (via a network internet connection) or critical (via an autodialer) 
alarm; and 

•	 Ensures that once the Plant is shut down, regardless of whether it is due to a power failure or an alarm 
condition, the Plant does not automatically restart. The Plant has to be manually restarted. Manual restart is 
required so that the cause of the alarm is investigated and the problem can be addressed prior to restart. 

Major instrument operational controls are listed below. 

•	 A hand/off/auto switch provided within the MCP is used to operate Blower B-31 O. 

•	 Blower B-3 10 discharge includes a pressure transmitter with high- and low-pressure settings, low-pressure 
switch, and a low-flow switch. These instruments are connected to alarm-indicating lights mounted on the 
MCP. 

•	 The recovery well RW-IOO pump (P-lOI) is operated with hand/off/auto switches mounted on the MCP. 
The recovery well pump switches will not operate unless the blower switch is in the "on" position and the 
blower is running. 

•	 A motorized control valve (FCV-211) is installed on the discharge of the Clear Well No.1 pump (P-211). 
This valve accommodates an analog signal from the MCP and modulates the flow from the associated clear 
well pump in order to maintain a constant pre-set water level in the associated clear well. Thus, a constant 
flow is maintained through Clear Well No.1. 

•	 A variable speed drive is installed and connected to the Clear Well No.2 pump (P-225) motor. The variable 
speed drive accommodates a similar analog signal from the MCP that modulates pump speed and thus 
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controls the flow from Clear Well No.2 pump in order to maintain a constant pre-set water level in the clear 
well. Thus, a constant flow is maintained through Clear Well No.2. 

•	 As with the recovery well pump, the clear well pumps will not operate unless the blower is running. This 
ensures that groundwater is not pumped through the air stripping system without receiving treatment. 

•	 Ultrasonic water level indicating transmitters are installed within the clear wells to measure the clear well 
water levels and transmit the signal to the MCP, control the downstream modulating valve for Clear Well 
No.1, and control the variable speed drive for pump P-225 in Clear Well No.2, as described above. The 
ultrasonic level signals also have high- and low-level alarm and advisory set points in the primary PLC. 

•	 In order to ensure that the air stream entering the ECU system is at proper temperature and relative humidity, 
the duct heater is controlled to maintain a set discharge temperature. If the duct heater cannot maintain the 
set air stream temperature, the operator will be notified via an advisory and if the temperature reaches the 
low alarm set point, the entire system will be automatically and immediately shut down. 

•	 Differential pressure across the effluent bag filter unit in service is continuously monitored. Once the 
differential pressure measured reaches the low set point value, the primary PLC opens the valve for the 
stand-by unit and activates an advisory, and then closes the valve for the previously operating filter unit. 
Upon switching to the stand-by unit, an advisory is sent out to the proj ect team members alerting them that a 
bag filter change out is required. If this advisory is not cleared, which can only be done manually at the site, 
before the differential pressure reaches a high differential pressure set-point, the entire system will 
automatically and immediately shut down. 

•	 Two UPS were installed. One is for the process control devices, including the primary PLC to enable these 
components to continue to operate in case of power failure and ensure that monitoring and control devices 
operate properly. If there is a power failure and the primary UPS also losses power, the system will shut 
down due to a critical alarm. A second UPS was installed for the secondary PLC. If the secondary UPS 
losses power, then the system will shut down due to fail-safe circuitry as described below in Section 4.5.2. 

4.5.2 Alarms and Interlocks 

The recovery well, air stripping, emission control, and treated water diffusion systems are interlocked and 
alarmed to ensure that water and air are properly treated, and for efficient system operation. Three types of 
interlocks and alarms are incorporated into the treatment system to prevent water from being discharged from the 
air stripper system in the event that an air stripper blower is not operating, a leak in either the influent or effluent 
conveyance lines, or a flooding condition in either of the Treatment Plant's clear wells. The three types of 
alarms and interlocks used are: primary alarms, secondary alarms, including the fail-safe circuitry, and 
advisories. Each type of alarm/interlock, including the fail-safe circuitry, is described below. 

Primary alarms are alarms that are processed by the main PLC to shut the system down. The PLC is constantly 
receiving signals from the instrumentation listed below. When the PLC detects an alarm condition from one of 
these instruments, the primary PLC automatically and immediately sends a signal to relays which causes the 
starter coils for all the process equipment (pumps, blower, and duct heater) to open, thus causing all the process 
equipment to shut down. The one exception is that there is a IO-minute delay on the air stripper blower to allow 
for additional treatment of the water still in the air stripper towers when the alarm condition occurs. One 
example of a primary alarm condition is a voltage dip in the incoming power supply that causes pump P-21l to 
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shut down, which causes the water level in Clear Well No. I to rise to its high-high condition, thus causing the 
PLC to initiate shut down of the Treatment Plant. A complete list of the primary alarms is provided below. The 
primary PLC will alert project team members of the shut down via cell phone, text messages and computer e
mails when there is a primary alarm. 

........ 

SHUT.,DOWN ALARMS IN PRIMARY PLC 
,.. .....,.... .. . ,.. 

ALARM DESCRIPTION 
(ALARM SCREEN ON HMI) 

TAG NO. DEVICE TYPE LOCATION 

EMERGENCY STOP ENGAGED - PUSH BUTIONfTOUCH 
SCREEN 

3 IN FIELD, 1 ON MCP AND 1 
ON TOUCH SCREEN 

RW-100 VAULT HIGH WATER 
LEVEL 

LSH-111 FLOAT SWITCH RECOVERY WELL VAULT 

RW-100 CONTROL PANEL 
NETWORK COMM. LOSS 

RW-100 PLC PLC-001 MCP 

TREATMENT PLANT INFLUENT 
LOW PRESSURE (SET POINT) 

PT-131 PRESSURE TRANSMITIER ENTRANCE VAULT 

TREATMENT PLANT INFLUENT 
HIGH PRESSURE (SET POINT) 

RW-100 CONVEYANCE PIPING 
ANNULUS HIGH PRESSURE (SET 
POINT) 

RW-100 CONVEYANCE PIPING 
ANNULUS EXTREME HIGH 
PRESSURE 

PT-131 

PT-121 

PSH-121 

PRESSURE TRANSMITIER 

PRESSURE TRANSMITIER 

PRESSURE SWITCH 

ENTRANCE VAULT 

ENTRANCE VAULT 

ENTRANCE VAULT 

ENTRANCE VAULT HIGH-HIGH 
LEVEL 

LSHH-142 FLOAT SWITCH ENTRANCE VAULT 

CLEAR WELL CW-210 EXTREME 
HIGH LEVEL 

CLEAR WELL CW-210 HIGH-HIGH 
LEVEL (SET POINT) 

LSXH-212 

L1T-211 

CONDUCTANCE LEVEL 
SWITCH 

LEVEL INDICATING 
TRANSMITIER 

CLEAR WELL #1 

CLEAR WELL #1 

I 

CLEAR WELL CW-210 LOW-LOW 
LEVEL (SET POINT) 

L1T-211 LEVEL INDICATING 
TRANSMITIER 

CLEAR WELL #1 

CLEAR WELL CW-210 EXTREME 
LOW LEVEL LSXL-211 

CONDUCTANCE LEVEL 
SWITCH 

CLEAR WELL #1 

CLEAR WELL CW-220 EXTREME 
HIGH LEVEL LSXH-222 

CONDUCTANCE LEVEL 
SWITCH 

CLEAR WELL #2 

CLEAR WELL CW-220 HIGH-HIGH 
LEVEL (SET POINT) 

L1T-221 
LEVEL INDICATING 

TRANSMITIER 
CLEAR WELL #2 

CLEAR WELL CW-220 LOW-LOW 
LEVEL (SET POINT) 

L1T-221 
LEVEL INDICATING 

TRANSMITIER 
CLEAR WELL #2 

CLEAR WELL CW-220 EXTREME 
LOW LEVEL 

LSXL-221 
CONDUCTANCE LEVEL 

SWITCH 
CLEAR WELL #2 
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ALARM DESCRIPTION 
(ALARM SCREEN ON HMI) 

TAG NO. DEVICE TYPE LOCATION 

BAG FILTER HIGH DIFFERENTIAL 
PRESSURE 

PT-401 /PT-402 
INLET PRES. 

TRANS./OUTLET PRES. 
TRANSMITTER 

AT BAG FILTERS 

TREATMENT PLANT EFFLUENT 
EXTREME LOW PRESSURE 

PSL-404 PRESSURE SWITCH EFFLUENT LINE IN BLDG. 

TREATMENT PLANT EFFLUENT 
LOW PRESSURE (SET POINT) 

PT-402 PRESSURE TRANSMITTER EFFLUENT LINE IN BLDG. 

TREATMENT PLANT EFFLUENT 
HIGH PRESSURE (SET POINT) 

PT-402 PRESSURE TRANSMITTER EFFLUENT LINE IN BLDG. 

TREATMENT BUILDING FLOOD LSH-201A FLOAT SWITCH 
ADJACENT TO EACH BLDG. 

ENTRANCE 

TREATMENT BUILDING FLOOD LSH-201 B FLOAT SWITCH 
ADJACENT TO EACH BLDG. 

ENTRANCE 

VPGAC INFLUENT EXTREME 
HIGH TEMPERATURE 

TSH-503 TEMPERATURE SWITCH 
DUCT HEATER EFFLUENT 

LINE 

BLOWER EFFLUENT LOW AIR 
FLOW 

FSL-642 
THERMO DISPERSION 

FLOW SWITCH 
BETWEEN PPZ UNITS 

BLOWER EFFLUENT LOW AIR 
PRESSURE 

PSL-313 PRESSURE SWITCH BLOWER DISCHARGE 

BLOWER LOW AIR FLOW (SET 
POINT) 

FIT-641 
THERMO DISPERSION 

FLOW INDICATING 
TRANSMITTER 

BETWEEN PPZ UNITS 

BLOWER LOW AIR PRESSURE 
(SET POINT) 

PIT-312 
PRESSURE INDICATING 

TRANSMITTER 
BLOWER ROOM 

BLOWER HIGH AIR PRESSURE 
(SET POINT) 

PIT-312 
PRESSURE INDICATING 

TRANSMITTER 
BLOWER ROOM 

VPGAC INFLUENT LOW 
TEMPERATURE (SET POINT) 

TT-502 
TEMPERATURE 
TRANSMITTER 

DUCT HEATER EFFLUENT 
LINE 

VPGAC INFLUENT HIGH 
TEMPERATURE (SET POINT) 

TT-502 
TEMPERATURE 
TRANSMITTER 

DUCT HEATER EFFLUENT 
LINE 

PUMP P-211 LOW PRESSURE 
(SET POINT) PT-211 PRESSURE TRANSMITTER PUMP P-211 DISCHARGE 

PUMP P-225 LOW PRESSURE 
(SET POINT) 

PT-225 PRESSURE TRANSMITTER PUMP P-225 DISCHARGE 

BLOWER VFD FAULT 
VFD FAULT 
CONTACT 

BLOWER VFD FAULT 
CONTACT 

BLOWER ROOM 

PUMP P-225 VFD FAULT 
VFD FAULT 
CONTACT 

PUMP P-225 VFD FAULT 
CONTACT 

ELECTRICAL ROOM 

Secondary, or critical, alanns are used to back-up key primary alanns or to shut the system down if either the 
primary PLC or the blower VFD fail. If a primary alann instrument fails to appropriately respond to an alann 
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condition (or the primary PLC or the blower VPD fails), a hard-wired switch will send a signal directly to a 
relay. Relay contacts will then send inputs to the primary PLC, the secondary PLC, and the autodialer. The 
Treatment Plant will automatically and immediately shut down via either the primary PLC or the secondary PLC 
(both are capable of shutting the plant down as a redundant feature) and will notify project team members of the 
shut down. When the process equipment is shut down by the secondary PLC, all the equipment, including the air 
stripper blower, is shut down immediately. All critical switches, when triggered, not only send a signal to the 
secondary PLC but, for additional protection, send an alarm signal to the primary PLC. Thus, if there were to be 
a failure within the secondary PLC, the alarm condition would be recognized by the primary PLC and shut the 
system down. However, as discussed below, due to the fail-safe logic incorporated in the system's wiring, if the 
secondary PLC were to lose power, the system would shut down automatically and immediately. Thus, the need 
for the primary PLC to back-up the secondary PLC is redundant. 

Pail-safe circuitry means the nonnal condition of a circuit is energized. If for some reason (e.g., loss of power, a 
broken wire or a relay burns out) the "switch" becomes de-energized and opens, the circuit is broken, which 
immediately cuts power to other devices on the circuit. These systems were implemented to make sure (fail
safe) that a circuit does not close, or remain closed, when the circuit/switch is de-energized. At the Off-Site 
IRM, this system is useful in many ways, but specifically a) shuts the treatment process down once the circuit is 
broken by any of these switches, and b) ensures that if there is a power failure or a key system component loses 
power, switches will open causing the entire system to shut down. Por example, the secondary PLC acts as a 
fail-safe permissive switch wired in series with the starter coils associated with all the process equipment 
(pumps, blower, and duct heater) such that if a critical, hard-wired switch (i.e., a critical alarm) opens, the 
secondary PLC will cause the output relays to all process equipment to de-energize, thus shutting all the process 
equipment down. The secondary PLC is wired such that it has to be manually reset in the field before the 
process can be restarted and to prevent unwanted automatic restart. 

A complete list of the critical alarms is provided below. Critical alanns also send a signal to the autodialer to 
call project team members. 

", 

I, •....,.. ..···..•".E ...... '....• '·:i:···;, E':'•. ""'t<.ITlt~~1 ,....... Ail .......... 
......,....... ,..... 

c ..... 
:r 

ALARM DESCRIPTION (ALARM LIGHTS ON 
FRONT OF PLC) TAG NO. DEVICE TYPE LOCATION 

RW-100 VAULT HIGH WATER LEVEL LSH-111 FLOAT SWITCH 
RECOVERY WELL 

VAULT 

RW-100 CONVEYANCE PIPING ANNULUS 
EXTREME HIGH PRESSURE SWITCH PSH-121 PRESSURE SWITCH ENTRANCE VAULT 

ENTRANCE VAULT HIGH-HIGH LEVEL LSHH-142 FLOAT SWITCH ENTRANCE VAULT 

CLEAR WELL CW-21 0 EXTREME HIGH LEVEL LSXH-212 
CONDUCTANCE 
LEVEL SWITCH 

CLEAR WELL #1 

CLEAR WELL CW-21 0 EXTREME LOW LEVEL LSXL-211 CONDUCTANCE 
LEVEL SWITCH 

CLEAR WELL #1 

CLEAR WELL CW-220 EXTREME HIGH LEVEL LSXH-222 
CONDUCTANCE 
LEVEL SWITCH 

CLEAR WELL #2 

CLEAR WELL CW-220 EXTREME LOW LEVEL LSXL-221 
CONDUCTANCE 
LEVEL SWITCH 

CLEAR WELL #2 

TREATMENT PLANT EFFLUENT EXTREME LOW 
PRESSURE 

PSL-404 PRESSURE SWITCH 
EFFLUENT LINE IN 

BLDG. 

TREATMENT BUILDING FLOOD LSH-201A FLOAT SWITCH 
ADJACENT TO EACH 

BLDG. ENTRANCE 
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ALARM DESCRIPTION (ALARM LIGHTS ON 
TAG NO. DEVICE TYPE LOCATION

FRONT OF PLC 

TREATMENT BUILDING FLOOD LSH-201 B FLOAT SWITCH 
ADJACENT TO EACH 

BLDG. ENTRANCE 

VPGAC INFLUENT EXTREME HIGH 
TSH-503 

TEMPERATURE DUCT HEATER 
TEMPERATURE SWITCH EFFLUENT LINE 

BLOWER EFFLUENT LOW AIR FLOW FSL-642 
THERMO DISPERSION 

BETWEEN PPZ UNITS 
FLOW SWITCH 

BLOWER EFFLUENT LOW AIR PRESSURE PSL-313 PRESSURE SWITCH BLOWER DISCHARGE 

PRIMARY PLC FAILURE MCP CONTROL ROOM 

BLOWER VFD FAULT 
VFD FAULT BLOWER VFD FAULT 

BLOWER ROOM 
CONTACT CONTACT 

Advisory conditions occur when process variables are outside of their desired range, but do not require 
immediate shut down of the Treatment Plant. An advisory is programmed to allow operators to get an advanced 
warning of a possible problem. The advisories that were initially incorporated into the system are listed below. 

.. > ••••." . >.h> >hii~)~~hl' 
" ..•~h T 

ADVISORY DESCRIPTION (ADVISORY TAG NO. DEVICE TYPE LOCATIONSCREEN ON HMI) 

BAG FILTER PRESSURE ADVISORY FILTER PT-401 & PRESSURE 
AT BAG FILTERS 

SWITCH OCCURRED PT-402 TRANSMITTER 

LEVEL INDICATOR CLEAR WELL CW-21 0 HIGH LEVEL ADVISORY L1T-211 CLEAR WELL #1
TRANSMITTER 

LEVEL INDICATOR 
CLEAR WELL CW-220 HIGH LEVEL ADVISORY L1T-221 CLEAR WELL #2 

TRANSMITTER 

LEVEL INDICATOR CLEAR WELL #1CLEAR WELL CW-210 LOW LEVEL ADVISORY L1T-211 
TRANSMITTER 

LEVEL INDICATOR 
CLEAR WELL CW-220 LOW LEVEL ADVISORY L1T-221 CLEAR WELL #2 

TRANSMITTER 

RELATIVE HUMIDITY 
VPGAC INFLUENT STREAM HIGH HUMIDITY RHT-621 TEMPERATURE BETWEEN GAC UNITS ADVISORY 

TRANSMITTER 

DUCT HEATER VPGAC INFLUENT STREAM LOW TEMPERATURE TEMPERATURE
TT-502ADVISORY EFFLUENT LINE
 

PLANT INFLUENT STREAM LOW WATER FLOW
 

TRANSMITTER 

FLOW INDICATOR 
INFLUENT VAULT FIT-131ADVISORY TRANSMITTER
 

RW-100 STRAINER HIGH DIFFERENTIAL
 PRESSURE RECOVERY WELL PT-101 & 
TRANSMITTERPRESSURE HIGH ADVISORY PT-102 VAULT
 

ENTRANCE VAULT HIGH WATER LEVEL
 
FLOAT SWITCH LSH-141 ENTRANCE VAULT 

ADVISORY
 

PRESSURE
 PUMP P-211 
PUMP P-211 HIGH PRESSURE ADVISORY PT-211 

TRANSMITTER DISCHARGE 

PRESSURE PUMP P-225 PT-225PUMP P-225 HIGH PRESSURE ADVISORY 
TRANSMITTER DISCHARGE 
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4.5.3 System Operation and Maintenance 

The treatment system is designed to run automatically and will operate 24-hours per day, 7 days per week. 
During the initial start-up period, an operator will be on-site 24-hours per day, 7 days per week. This coverage 
schedule will be reduced as operating experience is gained and only with prior NYSDEC approval. In the longer 
term, site inspections will be made at least weekly to check the performance of the system and to collect the 
necessary monitoring samples required by the NYSDEC. A toll-free Lockheed Martin emergency telephone 
number (1-800-449-4486) is prominently displayed on signs mounted near the entrance doors on the northeast 
and southwest ends of the Treatment Building. This telephone number has also been supplied to Great Neck 
UFSD and community officials. Additionally, these same signs contain the NYSDEC Spill Hotline telephone 
number (1-800-457-7362) that can be used to report spills. If the plant shuts down, a proj ect team member is 
alerted by a dedicated autodialer and will respond immediately. An operator will be on call 24-hours a day, 7 
days a week. In addition, the system performance is able to be monitored remotely by authorized personnel, on 
an as needed basis, via modem and computer. 

4.6 Treatment Building 

The former MLWD Parkway Station Treatment Building was modified for use as the Off-Site IRM. The 
existing plant houses two air strippers, blower, pumps, instrumentation and controls. Completed modifications 
and additions to the Treatment Plant are presented in the Record Drawing included in Appendix C. 

4.7 Utility Services 

Existing electric service available at the site was modified to provide an uninterruptible power supply and the 
connection between the MLWD Well No.1 Building and the Treatment Plant was disconnected at the Well No. 
1 Building. A new primary feed line (480/277V, 3 phase, 4 wire, 600 Amp Main) was installed along the 
western and southern MLWD property boundary and connected to the new transformer installed south of the 
southwestern comer of the Treatment Plant building. A secondary feed line was installed from the new 
transformer to the circuit breaker in the motor control center (MCC), and the new metering panel; as shown on 
E-l, E-2, E-3, and E-5 of the Record Drawings (Appendix C). The incoming electrical service is protected by a 
TVSS and an external grounding grid provides supplemental grounding. 

Controls and instrumentation for the operation of the treatment system and associated recovery well are installed 
within the Treatment Plant building. The networking enabled the control and monitoring of the entire system via 
a single serial node, which is monitored and controlled via a computer housed within the office and a remote 
dialup modem. The autodialer is connected to a dedicated telephone line. 

A 2-inch-diameter natural gas line was connected to the main located at the end of Tanners Road with a gas 
meter. A ~-inch-diameter line runs from the meter to the duct heater as shown on Drawings C-l and P-5 of the 
Record Drawings (Appendix C). 

Existing potable water supply and sanitary sewer facilities were determined suitable for use and were not 
modified. 
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5. System Start-Up
 

This section discusses system pre-start-up and start-up activities to be followed during start-up of the Off-Site 
IRM. 

5.1 Pre-Start-U p Activities 

The following activities were executed prior to all testing and will be also conducted prior to system start-up. 
System start-up activities will not commence until malfunctions that could affect system start-up and operation 
are corrected. 

1.	 Check utilities - electrical, natural gas, cable and telephone. 

2.	 Check/test electrical equipment - transformers, switch gear, control panels, electrical panels, motors, 
electrically actuated valves, MCC, etc. 

3.	 Test building controls - Heating Ventilation and Air Conditioning (HVAC) and lighting. 

4.	 Check/test piping. 

5.	 Test mechanical equipment (i.e., operate each piece of mechanical equipment briefly to ensure proper 
operation prior to start-up activities). 

6.	 Test instrumentation and system alarms and interlocks. 

5.2 System Start-Up Control Sequence 

The system requires a manual starting. This manual start-up procedure involves a series of steps that the PLC 
will sequence. The steps required to start the system are outlined below: 

1.	 Engage Air Stripper Blower (B-31 0) by switching HS-31 0 to auto position. Allow 10 minutes to elapse 
before Step 2. 

2.	 Engage Duct Heater (DH-500) by switching HS-500 to auto position. Allow 10 minutes to elapse before 
Step 3. 

3.	 Engage Clear Well Pumps (P-211 and P-225); by switching HS-211 and HS-225 to auto position with 2 
minutes between engagement of each clear well pump. Allow 2 minutes to elapse before Step 4. 

4.	 Engage Recovery Well Pump (P-l 01) by switching HS-I 0 I, to auto position with pre-set design flow rates. 
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6. Monitoring and Testing
 

Monitoring and testing includes activities that will be performed to evaluate the operation of the Off-Site IRM. 
The monitoring and testing activities to be conducted after system start-up are described in this section. 

6.1 Short-Term 

The following subsections describe the activities that will be completed after startup in the first six months of 
full operation. During the initial start-up period, an operator will be on-site 24-hours per day, 7 days per week. 
This coverage schedule will be reduced as operating experience is gained and only with prior NYSDEC 
approval. The proposed schedule presented in this section may also require modification based on site-specific 
data obtained during the start-up period and on-going system operation. Changes to the proposed schedule will 
only be made with prior NYSDEC approval. 

6.1.1 Operational Hydraulic Monitoring and Groundwater Quality 

During the first six months of the Off-Site IRM System operation, operational hydraulic monitoring and 
groundwater quality monitoring will be conducted to monitor the performance and effectiveness of the Off-Site 
IRM System. A detailed description of these programs is presented in the Groundwater Monitoring Plan 
(Appendix B). 

6.1.2 Off-Site IRM System Performance and Compliance Monitoring 

The following sections present the monitoring protocols for each of the various components comprising the Off
Site IRM including the recovery well, air stripping system, ECDs, and treated water discharge system. The 
short-term performance and compliance monitoring schedule is summarized in Table 4. Locations of sampling 
ports are shown on Figure 4. 

6.1.2.1 Groundwater Recovery and Treatment System 

During the first six months of Off-Site IRM System operation, the groundwater recovery/diffusion systems will 
be monitored as follows (also refer to Table 4). 

•	 Flow rate: Recovery well RW-IOO flow rate (FE/FIQT-131) and the total effluent flowrate (FE/FIQT-401), 
will be monitored continuously and recorded every 4 minutes via the on-site SCADA system. The above 
flow rates, as well as the Clear Well No. 1 effluent flow rate (FE/FI-211) will be monitored and recorded 
manually via the on-site operator on at least a weekly basis to help assess the accuracy of the SCADA 
system and monitoring equipment. The diffusion well flow rates (FE/FIQ -711, FE/FIQ-721, and FE/FIQ
731) will also be monitored and recorded manually via the on-site operator on at least a weekly basis. 

•	 Pressure: Recovery pipeline pressure in the influent pipeline (PIIPT-131), and in the containment pipeline 
(PIIPT-121) in the Plant Influent Vault, Clear Well No.1 effluent (PIIPT-211), Clear Well No.2 effluent 
(PIIPT-225), and Bag filter influent and effluent (PIIPT-40l and PIIPT-402, respectively) will be monitored 
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continuously and recorded every 1 minute via the on-site SCADA System. The above pressures, along with 
recovery well RW-IOO (PI-lOl, PI-102, PI-103), total effluent (PI-403), and individual diffusion wells (PI
711, PI-7l2, PI-713, PI-nl, PI-n2, PI-n3, PI-73l, PI-732, PI-733) will be monitored and recorded 
manually via the on-site operation on at least a weekly basis to help assess the accuracy of the SCADA 
system, monitoring equipment and overall system performance. 

•	 Water Quality: During the first six months of operation, water samples will be collected on a weekly basis 
from the recovery well RW-IOO (WSP-l). Water samples will be analyzed for VOCs, including freons. 
Water samples will be collected, submitted and analyzed per the SAP, provided in Appendix A. 

6.1.2.2 Air Stripping System 

During the first six months of Off-Site IRM System operation, the air stripping system will be monitored as 
follows (also refer to Table 4). 

•	 Air Stripping System: During the first six months of operation, water samples will be collected on a weekly 
basis from the system influent (WSP-l, system influent sample which is the same as the recovery well RW
100 sample) and the system effluent (WSP-3). Water samples will be collected on a monthly basis from the 
Air Stripper No.1 effluent (WSP-2). Water samples will be analyzed for VOCs, including freons. Water 
samples will be collected, submitted and analyzed per the SAP, provided in Appendix A. Following receipt 
of the analytical data, air stripper removal efficiencies will be calculated to determine the effectiveness of 
the air stripping system. Changes in the sampling program will only be made with prior NYSDEC approval. 

•	 Air Stripper Blower: The air stripper blower influent and effluent pressures (PIT-3ll and PIT-3l2), will be 
measured within duct between the two air strippers. The air flow rate (FE/FIT-313) after the air strippers 
and the air flow rate after the first PPZ unit (FE/FIT-641) will be monitored and recorded continuously via 
the SCADA system. The above measurements will also be monitored and recorded manually via the on-site 
operator on at least a weekly basis. 

6.1.2.3 Emissions Control Unit 

During the first six months of Off-Site IRM System operation, the ECUs will be monitored as follows (also refer 
to Table 4). 

•	 Emissions Control System: During the six months of operation, air samples will be collected from the 
emission control system influent (VSP-l), the effluent from the primary VPGAC (VSP-2), the effluent from 
the secondary VPGAC (VSP-3), the effluent from the tertiary VPGAC (VSP-4), the effluent from the 
primary PPZ (VSP-7) and the system effluent (VSP-8) on a weekly basis. Air sampling will be collected on 
a monthly basis from the Air Stripper No.2 effluent (VSP-6). Air samples will be collected, submitted and 
analyzed for VOCs, including freons, as specified in the SAP provided in Appendix A. Results of these 
analyses will be used to help assess system performance and to help determine VPGAC and PPZ usage 
rates. Changes to the sampling program will only be made with prior NYSDEC approval. 

•	 TemperaturelRelative Humidity: Temperature and relative humidity measurements will be obtained on at 
least a weekly basis via an on-site operator. Temperature and relative humidity measurements will be 
obtained at the Duct Heater influent (RHT/TT-50l), VPGAC #1 effluent (RHT/TT-62l), and VPGAC #3 

BBL ENVIRONMENTAL SERVICES, INC. 
03/21106 Remedial Management & Construction 6-2 
F:IUSERSICMARTYNSI2006'21 0626 72DOC 



effluent (RHT/TT-63I ) vapor stream locations. The combined temperature and relative humidity will also 
be continuously monitored via the SCADA systems. Additionally, temperature readings will be obtained at 
Air Stripper No.1 effluent (TI-313), the Duct Heater discharge (TT-502), VPGAC No.1 influent (TI-611), 
VPGAC No.3 effluent (TI-635) and at the stack discharge to atmosphere (TI-65 I). 

•	 Pressure: The Duct Heater influent pressure (PIT-313) will be monitored and recorded continuously via the 
SCADA system and manually via the on-site operator on at least a weekly basis. Additionally, the influent 
pressure for each ECU (PI-611, PI-621, PI-63 I PI-634, PI-636 and PI-643) and the stack discharge pressure 
(PI-651) will be monitored and recorded manually via the on-site operator on at least a weekly basis. 

6.1.2.4 Clear Well Operation 

During the first six months of Off-Site IRM System operation, clear well water levels operations will be 
monitored as follows (also refer to Table 4). 

•	 Individual clear well water levels (LEILIT-211, LEILIT-221) will be monitored continuously via the on-site 
SCADA system and recorded manually via the on-site operator on at least a weekly basis. 

6.2 Long-Term 

The following subsections describe the activities that will be completed following the first six months of 
operation (i.e., long-term operation). The proposed schedule presented in this section may require modification 
based on site-specific data obtained during the start-up period, and on-going system operation. Modifications to 
the schedule will only be made with prior NYSDEC approval. 

6.2.1 Operational Hydraulic Monitoring and Groundwater Quality 

During the long-term Off-Site IRM System operation, operational hydraulic monitoring and groundwater quality 
monitoring will continue to be conducted to monitor the performance and effectiveness of the Off-Site IRM 
System. A detailed description of these programs is presented in the Groundwater Monitoring Plan (Appendix 
B). 

6.2.2 Off-Site IRM System Performance and Compliance Monitoring 

The following sections present the monitoring protocols for each of the various components comprising the Off
Site IRM including the recovery well, air stripping system, ECUs, and treated water discharge system. The 
long-term performance and compliance monitoring schedule is summarized in Table 4. Locations of sampling 
ports are shown on Figure 4. 
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6.2.2.1 Groundwater Recovery and Treatment System 

During the long-term Off-Site IRM System operation, the groundwater recovery/diffusion systems will be 
monitored as follows (also refer to Table 4). 

• Flow rate: Recovery well RW-IOO flow rate (FE/FIQT-131) and the total effluent flowrate (FE/FIQT-40l), 
will be monitored continuously and recorded every 4 minutes via the on-site SCADA system. The above 
flow rates, as well as the Clear Well No.1 effluent flow rate (FE/FI-21l) will be monitored and recorded 
manually via the on-site operator on at least a monthly basis to help assess the accuracy of the SCADA 
system and monitoring equipment. The diffusion well flow rates (FE/FIQ-711, FE/FIQ-nl and FE/FIQ
731) will also be monitored and recorded manually via the on-site operator on at least a monthly basis. 

• Pressure: Recovery pipeline pressure in the influent pipeline (PIIPT-131), and in the containment pipeline 
(PI/PT-12l) in the Plant Influent Vault, Clear Well No.1 effluent (PIIPT-21l), Clear well No.2 effluent 
(PIIPT-225), and Bag filter influent and effluent (PIIPT-40l and P1PT-402, respectively) will be monitored 
continuously and recorded every 1 minute via the on-site SCADA System. The above pressures, along with 
recovery well RW-IOO (PIIPT-lOl, PIIPT-I02, PI-l03), total effluent (PI-403), and individual diffusion 
wells (PI-711, PI-712, PI-713, PI-nl, PI-n2, PI-n3, PI-73l, PI-732, PI-733) will be monitored and 
recorded manually via the on-site operation on at least a monthly basis to help assess the accuracy of the 
SCADA system, monitoring equipment and overall system performance. 

• Water Quality: Water samples will be collected on a monthly basis from the recovery well RW-lOO (WSP
1). Water samples will be analyzed for VOCs, including freons. Water samples will be collected, submitted 
and analyzed per the SAP, provided in Appendix A. 

6.2.2.2 Air Stripping System 

During the long-term Off-Site IRM System operation, the air stripping system will be monitored as follows (also 
refer to Table 4). 

•	 Air Stripping System: Water samples will be collected on a monthly basis from the system influent (WSP-l, 
system influent sample which is the same as the recovery well RW-100 sample), Air Stripper No.1 effluent 
(WSP-2), and system effluent (WSP-3). Water samples will be analyzed for VOCs, including freons. 
Water samples will be collected, submitted and analyzed per the SAP, provided in Appendix A. Following 
receipt of the analytical data, air stripper removal efficiencies will be calculated to determine the 
effectiveness of the air stripping system. Changes in the sampling program will only be made with prior 
NYSDEC approval. 

•	 Air Stripper Blower: The air stripper blower influent and effluent pressures (PIT-311 and PIT-312), will be 
measured within duct between the two air strippers. The air flow rate (FE/FIT-313) after the air strippers 
and air flow rate after the first PPZ unit (FE/FIT-641) will be monitored and recorded continuously via the 
SCADA system. The above measurements will also be monitored and recorded manually via the on-site 
operator on at least a monthly basis during the long-term period of operation. 
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6.2.2.3 Emissions Control Unit 

During the long-term Off-Site IRM System operation, the ECDs will be monitored as follows (also refer to 
Table 4). 

• Emissions Control System: Air samples will be collected from the emission control system influent (VSP
1), the effluent from the primary VPGAC (VSP-2), the effluent from the secondary VPGAC (VSP-3), the 
effluent from the tertiary VPGAC (VSP-4), the effluent from the primary PPZ (VSP-7) and the system 
effluent (VSP-8) on a monthly basis. Air samples will be collected on a monthly basis from the Air Stripper 
No.2 effluent (VSP-6). Air samples will be collected, submitted and analyzed for VOCs, including freons, 
as specified in the SAP provided in Appendix A. Results of these analyses will be used to help assess 
system performance and to help detennine VPGAC and PPZ usage rates. Changes to the sampling program 
will only be made with prior NYSDEC approval. 

• TemperaturelRelative Humidity: Temperature and relative humidity measurements will be obtained on at 
least a monthly basis during the long-tel111 period of operation via an on-site operator. Temperature and 
relative humidity measurements will be obtained at Duct Heater (RHTITT-50l), VPGAC No. I effluent 
(RHTITT-62 I), and VPGAC No. 3 effluent (RHT/TT-63l) vapor stream locations. The combined 
temperature and relative humidity will also be continuously monitored via the SCADA system. 
Additionally, temperature readings will be obtained at Air Stripper No.1 effluent (TI-3l3), the duct heater 
discharge (TT-502) VPGAC No. I influent (TI-6ll), VPGAC No.3 effluent (TI-635), and at the stack 
discharge to atmosphere (TI-65 I). 

• Pressure: The Duct Heater influent pressure (PIT-3l3) will be monitored and recorded continuously via the 
SCADA system and manually via the on-site operator on at least a monthly basis. Additionally, the pressure 
for each ECD (PI-6ll, PI-62l, PI-631, PI-634, PI-636 and PI-643) and the stack discharge pressure (PI-65l) 
will be monitored and recorded manually via the on-site operator at least on a monthly basis. 

6.2.2.4 Clear Well Operation 

During the long-tenn Off-Site IRM System operation, the clear well operation will be monitored as follows 
(also refer to Table 4). 

•	 Clear Well Water Levels: Individual clear well water levels (LE/LIT-2l1, LE/LIT-22l) will be monitored 
continuously via the on-site SCADA system and recorded manually via the on-site operator on at least a 
monthly basis. 
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7.	 Off-Site IRM System Maintenance and Monitoring 

The anticipated maintenance and monitoring activities and their associated schedules for the Off-Site IRM are 
described in this section. The schedule commences after the first six months of system operation. During the 
first six months, the treatment system will be monitored on a more frequent basis and maintenance will occur as 
necessary. In fact, during the initial start-up period, an operator will be on-site 24-hours per day, 7 days per 
week. This coverage schedule will be reduced as operating experience is gained and only with prior NYSDEC 
approval. In addition to the activities described below, the operator should always refer to the individual system 
O&M Manuals located in Appendix E for the manufacturer-recommended maintenance activities of individual 
components. OM&M Log Sheets are provided in Appendix F. 

7.1 Regularly Scheduled Maintenance Activities 

Regularly scheduled maintenance activities for the Off-Site IRM System are as follows: 

Each Workday: 

o	 Check for proper system operation and water and air flow rates at MCP Human-Machine Interface (HMI) 
terminal on-site or via remote computer access (i.e., SCADA system). 

n Check for alarm conditions via remote computer access (i.e., SCADA system). 

o VerifY the status of the bag filter via remote computer access (i.e. SCADA system) and replace bag filters, 
if necessary. 

Weekly:
 

D Screen effluent air before each and after all ECUs with a photoionization detector (PID).
 

Monthly:
 

n Inspect site locks and fencing.
 

n Inspect Influent and Effluent Vaults, along with all well vaults for any storm water.
 

[J Inspect air inlet filters for particulate accumulation and replace filters, if necessary.
 

o Clean blower motor housing.
 

n Visually check for leaks on above grade pipes and blower unit.
 

n Manually check and record system parameters, as required, on OM&M Log Sheets in Appendix F.
 

lJ Manually check for alarm conditions.
 

Semi-annually:
 

o	 blspect and test all alarm conditions that cause a system shutdown (i.e., float switches in the clear wells and 
well vaults). 
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Annually: 

[J Shut down system and inspect clear wells. 

[I Inspect all flanges from blower, tower air strippers and clear well pumps. 

[J Inspect air stripper towers, internals, and clear wells for evidence of discolorization, orange tint indicating 
iron build-up, slimy film or any kind of off-white colored build-up. 

The schedule for the above-described regularly scheduled maintenance activities may be modified with prior 
NYSDEC approval. 

In addition to the maintenance activities list above, scheduled maintenance activities for specific components of 
the Off-Site IRM System are identified in the manufacturer O&M Manuals provided in the Appendix E. 

7.2 Periodic Alarm & Operator Testing 

The Project Manager, or his designate, will, on a periodic basis, cause an unexpected shutdown ofthe system by 
tripping one of the system's alarms and observe how the Off-Site IRM and operator-of-record respond. A 
record of the test will be kept on file. Unless there is specific reason to do so, an alarm will only be tested once 
in a twelve month period. Initially these tests will be performed on a monthly basis,but may be performed on a 
less frequent basis with prior NYSDEC approval 

7.3 Preventative Maintenance Schedule 

Preventative maintenance consists of lubricating pump motors, blower motor, cleanout of packing material in 
tower air strippers, etc. Preventative maintenance activities for specific components of the Off-Site IRM System 
are identified in manufacturer supplied equipment information presented in Appendix E. 
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8. Record Keeping and Reporting
 

Records documenting the operation and maintenance of the Off-Site IRM System will be maintained 
electronically (SCADA system) and via manual means (OM&M Log Sheets). The OM&M Log Sheets 
(Appendix F) will be completed during site inspections to document system operation and maintenance 
activities. Electronic and system inspection and maintenance logs will be retained a minimum of 10 years after 
data is collected. 

System OM&M Reports will aid in tracking system performance and effectiveness. These reports will be 
prepared and submitted to NYSDEC as discussed in the separately-bound PADM Plan. 
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9. Personnel Organization
 

Lockheed Martin and subcontractor personnel for site operations are organized as follows: 

Lockheed Martin Project Manager: Tina Annstrong, Ph.D. 

Lockheed Martin Director of 
Environmental Remediation: Tom Blackman 

BBLES Project Officer: Lowell McBurney, P.E. 

BBLES Project Manager: Scott Morris, P.E.
 

BBLES Site Supervisor: Scott DeCesare
 

Contact information for these individuals is located in the Contingency Plan provided in Appendix I.
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10. Health and Safety Plan
 

The site-specific Health and Safety Plan for the facility is provided in Appendix H. 
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11. Contingency Plan
 

The Contingency Plan for the facility is provided in Appendix I. 
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12. Record Drawings and Manufacturer Supplied 
Equipment Information 

Record Drawings and manufacturer supplied equipment information are provided in Appendix C and Appendix 
E, respectively, of this OM&M Manual. 
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13. Non-Detect Performance Standards
 

The Non-Detect Performance Standards are required by the Access Agreement between Lockheed Martin and 
the Great Neck UFSD. Tables 1 and 2 from the Access Agreement, included in Appendix J, provide a list of the 
constituents and required method detection limits covered by the Access Agreement for aqueous and air 
samples, respectively. There are no other discharge limitations for the facility. Pursuant to 6 NYCRR Part 201
3.3(c)(29), the air discharge is exempt for NYSDEC registration or permitting. Please note that on Table 2, 
USEPA method TO-I4A is specified for air discharge sampling. However, this method is no longer run by 
analytical laboratories and has been replaced with USEPA method TO-IS. 
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14. Security
 

To reduce the risk of vandalism, the following security measures have been implemented: 

• A 6-foot fence around the treatment building; 
• A 6-foot fence around the recovery well vault area; 
• Locking gate to prevent access to NYSDOT property where the diffusion wells are located; 
• Locks on the building and the below grade structures, such as well and pipeline vaults; 
• Recently upgraded exterior lighting around the treatment building; and 
• Interior and exterior video and audio monitoring system for the treatment building. 

The site is co-occupied with MLWD, which retains operational control of some facilities located on the grounds. 
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TABLE 2
 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

OFF-SITE INTERIM REMEDIAL MEASURE
 

EFFLUENT LIMITS FOR TREATED AIR
 

Parameter 
Tetrachloroethene 
Trichloroethene 

cis-1,2-Dichloroethene 
Vinvl Chloride 
Freon 113 

0.5 
1,900 
0.11 

180,000 

Notes: 
IJg/m3

- micrograms per cubic meter. 

Effluent Air
 
Performance Standard (3)
 

(J,lg/m3
) 

ND 
ND 

ND 
ND 
ND 

(1) Ambient air concentrations limits based on NYSDEC December 22, 2003 Air Guide NO.1 (DAR-1) AGCs and SGC, and 
NYSDEC recommendations. 

(2) AGC refers to Annual Guidance Concentrations and SGC refers to Short-Term Guidance Concentrations. 
(3)	 "ND" denotes analyte not detected in the sample at or above its minimum detection limit of 0.5 ppbV per USEPA 

Method TO-15. The Non-Detect Performance Standards are specified in the Remediation Access and Licensing 
Agreement between Lockheed Martin Corporation and the Great Neck Union Free School District, dated April 14, 2003. 

(4) Since no SGC was provided in the DAR-1 AGC/AGC Tables, dated December 22,2003, an interim SGC was developed 
based on gUidance provided in Section IV.A.2.b.1 of the New York State DAR-1 Guidelines for the Control of Toxic 
Ambient Air Contaminants, 1991 edition. Specifically, for cis-1 ,2-Dichloroethene, which is not defined as a HIGH toxicity 

contaminant, the interim SGC =(smaller of TWA-TLV or TWA-REL)/4.2 or 793,000 IJg/m3/4.2 =190,000 IJg/m3
. 
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TABLE 3 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

OFF·SITE INTERIM REMEDIAL MEASURE
 

PUMP AND BLOWER SUMMARY
 

",': ..•.. ........' " ..'.·••...·····:~I~ ~~i'F;ll!"g( AI:::l'.' )!{: .,..: ·····M~F!:,:.:),:!,::
...:.!J~' ,'type ,i' ·····tij.<i ,::,,·~tIl ~,!'; if.J·ri': '::";;' i~j;ii.";;' ..,... '*'~i(.~' F·:.Mp~1 I'PPlDin...'·Pi!:ii 

P-101 Submersible Turbine Pump Grundfos 625S400-2 600 GPM/200 FT TDH Franklin 6-inch 40HP, 460V, 3450 RPM 
P-141 Sump Pump TEEL Grainqer #3P511 38 GPM/20 FT TDH TEEL N/A N/A 
P-211 Submersible Turbine Pump Christensen 11 CLC • 1 STAGE 600 GPM/53 FT TDH Hitachi S12931 H 10 HP, 460V, 1800 RPM 
P-225 Submersible Turbine Pump Christensen 11 CLC - 2 STAGE 600 GPM/100 FT TDH Hitachi S15931 H 25HP, 460V, 1800 RPM 
B-310 Centrifugal Fan Northern Blower Blower Design 6440, 5,000 CFM/49 IN TDH Baldor EM4313T 75 HP, 460V, 3600 RPM 

Size 40-2663, 
Serial No. A51871-1 

Notes: 
GPM = Gallons per minute.
 
FT = Feet of water pressure.
 
IN = Inches of water pressure.
 
TDH =Total design head.
 
EFF =Efficiency.
 
N/A = Not available.
 
V =Volts.
 
HP = Horsepower.
 
RPM =Revolutions per minute.
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Grundfos 
TEEL 

Franklin 
TEEL 
Hitachi 
Hitachi 
Baldor 

6-inch 
N/A 

S12931H 
S15931H 
EM4313T 

( ( (
 

TABLE 3 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

OFF-SITE INTERIM REMEDIAL MEASURE
 

PUMP AND BLOWER SUMMARY
 

Motor 

Notes: 
GPM =Gallons per minute. 
FT =Feet of water pressure. 
IN =Inches of water pressure. 
TDH =Total design head. 
EFF =Efficiency. 
N/A =Not available. 
V =Volts. 
HP =Horsepower. 
RPM =Revolutions per minute. 

Make 

Christensen
 
Christensen
 

Northern Blower
 

Ratio 
40HP, 460V, 3450 RPM
 

N/A
 
10 HP, 460V, 1800 RPM
 
25HP, 460V, 1800 RPM
 
75 HP, 460V, 3600 RPM
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TABLE 4
 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

OFF·SITE INTERIM REMEDIAL MEASURE
 

MONITORING AND TESTING SCHEDULE
 

~ I: I :~~:~ I ~~ 
VOCs includinQ freons and PIO readinQs Weekly Monthly NA 
VOCs inciudinQ freons and PIO readinQs Weekly Monthly NA 
VOCs including freons and PIO readings Weekly Monthly NA 
VOCs including freons and PIO readings Weekly Monthly NA 
VOCs including freons and PIO readings Weekly Monthly NA 
VOCs including freons and PIO readings Weekly Monthly NA 
VOCs including freons Monthly Quarterly NA 

Flow ralegpm + total gal.) Weekly Monthly Continuousl 
Flow rate gpm) Weekly Monthly NA 
Flow rate gpm + total gal. Weekly Monthly Continuousl 
Flow rategpm + total gal. Weekly Monthly NA 
Flow rategpm + total gal. Weekly Monthly NA 
Flow rate 'Qpm + total Qal. Weekly Monthly NA 

( ) I y I Monthly I Continuousl 
Monthly Continuousl--L__....;.;.;~= 

I 
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TABLE 4
 

FORMER UNISYS FACILITY
 
GREAT NECK. NEW YORK
 

OFF-SITE INTERIM REMEDIAL MEASURE
 

MONITORING AND TESTING SCHEDULE
 

NA 

Continuousl 
ContinuouslMonthl 

Monthl 

Monthl 

Feet 

Pressure (iw 

Feet 

Pressure psi Weekly Monthly NA 
Pressure psi Weekly Monthly Continuousl 
Pressure psi Weekly Monthly Continuousl 
Pressure psi Weekly Monthly Continuousl 
Pressure psi Weekly Monthly Continuousl 
Pressure psi Weekly Monthly NA 
Pressure psi Weekly Monthly NA 
Pressure psi Weekly Monthly NA 
Pressure (psi) Weeklv Monthlv NA 
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TABLE 4
 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

OFF-SITE INTERIM REMEDIAL MEASURE
 

MONITORING AND TESTING SCHEDULE
 

Monthl 
Monthl 
Monthl 
Monthl 
Monthl 
Monthl 
Monthl 
Monthl 

NA 
Continuousl 
Continuousl 

NA 
Continuousl 
Continuousl 

NA 
NA 

Notes: 

(a)	 Refer to Figure 4 for diagram showing referenced sample locations. 
(b)	 Parameters/measurements may be modified based on review of short-term and/or long-term testing results. Water samples will be analyzed for 

VOCs, including freons. by NYSDEC ASP OlM 04.2. Air samples will be analyzed for VOCs, including freons. by USEPA Method TO-15. 

(c)	 Modification of short-term schedule may be required based on the results of start-up and performance testing. Changes will only be made with prior 
NYSDEC approval. 

(d)	 Modification of long-term schedule may be required based on the results of short-term testing. Changes will only be made with prior NYSDEC 
approval. 

NA Not applicable. 
ECU Emissions control unit. 
VOCs Volatile organic compounds including Freons. 
PID Photoionization Detector. 
gal. Gallons. 
gpm Gallons per minute. 
cfm Cubic feet per minute. 
psi Pounds per square inch. 
iwg Inches of water gauge. 
NYSDEC New York State Department of Environmental Conservation. 
ASP Analytical Services Protocol. 
OlM Organic leachate Model. 
USEPA United States Environmental Protection Agency. 
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1. Introduction
 

ARCADIS G&M, Inc. (ARCADIS) originally prepared this Sampling and Analysis Plan (SAP) on behalf of 
Lockheed Martin Corporation (Lockheed Martin) for the Off-Site Interim Remedial Measure (IRM) for 
Operable Unit 2 (OU-2) associated with the former Unisys Corporation (Unisys) facility located in Great Neck, 
New York (see Figure I of the Operations, Maintenance and Monitoring [OM&M] Manual). This SAP was 
subsequently revised by BBL Environmental Services, Inc. (BBLES), in conjunction with Blasland, Bouck & 
Lee, Inc. The former Unisys site, located at 365 Lakeville Road in Great Neck, New York, is classified by the 
New York State Department of Environmental Conservation (NYSDEC) as a Class 2 Site in the Registry of 
Inactive Hazardous Waste Disposal Sites in New York State (Site No. 130045) due to the presence of volatile 
organic compounds (VOCs) in soil and groundwater. The former Unisys site, which is currently owned by 
Lpark, Lake Success, LLP (i.park), is designated as Operable Unit I (OU-I), whereas OU-2 addresses off-site 
areas. 

An OU-2 Remedial Investigation (RI) is in progress and is being conducted under NYSDEC Administrative 
Order on Consent (AOC) No. W-l-0527-9l-02, dated December 13, 1991. Based on the results of the OU-2 RI 
obtained to date, an IRM is being implemented for the OU-2 area. The NYSDEC-approved Off-Site IRM has 
been installed between the Northern State Parkway and the Long Island Expressway (LIE). The goals of the 
Off-Site IRM are to help protect public drinking water wells and retard further contaminant migration into the 
North Hills Special Groundwater Protection Area (SGPA). The conceptual Off-Site IRM is documented in the 
NYSDEC-approved OU-2 IRM South System Groundwater Remediation Work Plan (hereinafter called the OU
2 South IRM Work Plan), dated May 29, 2003. 

This SAP was prepared as a component of the OM&M Manual to present the methodologies to be employed 
during sampling and analysis activities associated with various monitoring requirements. Specifically, the SAP 
identifies the procedures to be used to implement hydraulic operational monitoring (water-level measurements), 
groundwater quality operational monitoring (sampling of groundwater monitoring wells), and system 
performance and compliance monitoring (water and/or air sampling associated with the groundwater recovery 
well and treatment system components), including start-up sampling activities. All procedures and protocols 
described herein will be conducted in accordance with the requirements set forth in the Quality Assurance 
Project Plan (QAPP), provided as Attachment A-I to this SAP, and the site-specific Health and Safety Plan 
(HASP), incorporated here by reference and provided as Appendix H of the OM&M Manual. 
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2. Site Description
 

The site was a former manufacturing facility of mainly electronic components for military and commercial 
applications. The site is located in both the Village of Lake Success and the Town of North Hempstead in 
Nassau County at 365 Lakeville Road in Great Neck, New York. The site is bounded by Marcus Avenue to the 
north, Union Turnpike to the south, Lakeville Road to the west and Triad Business Park to the east. A site 
location map is presented on Figure 1 of the OM&M Manual. 

The subject area has been separated into two project areas, which represent portions of the site and/or 
surrounding areas. OU-l consists of the on-site area and OU-2 consists of the off-site area. The off-site area 
includes the Off-Site IRM, which is located south of the LIE, as shown on Figure 2 of the OM&M Manual. 
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3. Sampling and Analysis Activities Associated with 
Operational Monitoring 

This section identifies the procedures to be used to implement environmental groundwater monitoring 
associated with the Off-Site IRM. Groundwater monitoring in the area of the Off-Site IRM includes both 
hydraulic (water-level) measurements and groundwater quality monitoring. The monitoring network has been 
established to satisfy the Project Objectives described in Section 2 of the OM&M Manual. In summary, a total 
of 28 wells are included in the hydraulic monitoring network (27 monitoring wells and one recovery well). A 
total of 16 wells are included in the groundwater quality monitoring network. Table 1 of the Groundwater 
Monitoring Plan (Appendix B of the OM&M Manual) summarizes the wells included in the monitoring plan for 
hydraulic monitoring and groundwater quality. Figure 1 of the Groundwater Monitoring Plan (Appendix B of 
the OM&M Manual) shows the locations of wells in the monitoring network. The wells included in the 
monitoring network may be modified based on a review of the monitoring reports and with NYSDEC's prior 
approval. 

3.1 Operational Hydraulic Monitoring 

This section summarizes the monitoring locations and schedule, and describes the procedures for collection of 
water-level measurements to be used for operational hydraulic monitoring. 

3.1.1 Hydraulic Monitoring Locations and Schedule 

A total of 28 wells are included in the hydraulic monitoring network (27 monitoring wells and one recovery 
well). Table I of the Groundwater Monitoring Plan (Appendix B of the OM&M Manual) summarizes the wells 
included in the monitoring plan for hydraulic monitoring and groundwater quality. Figure 1 of the Groundwater 
Monitoring Plan (Appendix B of the OM&M Manual) shows the locations of wells in the monitoring network. 
A more detailed description of the baseline operational hydraulic monitoring program (including 
objectives/rationale, monitoring well designations, construction details, and locations) is presented in the 
Groundwater Monitoring Plan (Appendix B of the OM&M Manual). The wells included in the monitoring 
network may be modified based on a review of the monitoring reports and with NYSDEC's prior approval. 

3.1.2 Hydraulic Measurement Collection Procedures 

Hydraulic (i.e., water level) measurements will be collected from the monitoring well network using the 
following procedures. Water-level measurements will be collected by measuring the depth to water at each well 
from the surveyed measuring point identified on each well casing or at the well head (in the case of recovery 
wells and diffusion wells). The water-level measurements will be made to the nearest one-hundredth of a foot 
with an electronic water-level indicator probe. The probe will be decontaminated between well locations using 
methods described in the QAPP (provided as Attachment A-I, Section 4.3 - Decontamination). Water-level 
measurements and other pertinent information (e.g., well designation) will be recorded as outlined in the 
attached QAPP (Section 4.1.5 - Field Records). 
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3.2 Operational Groundwater Quality Monitoring 

This section summarizes the sampling locations and schedule, and describes the procedures for groundwater 
sample collection and analysis to be used for operational groundwater quality monitoring activities. 

3.2.1 Groundwater Sampling Locations 

A total of 16 wells are included in the groundwater quality monitoring network. Table 1 of the Groundwater 
Monitoring Plan (Appendix B of the OM&M Manual) summarizes the wells included in the monitoring plan for 
hydraulic monitoring and groundwater quality. Figure I of the Groundwater Monitoring Plan (Appendix B of 
the OM&M Manual) shows the locations of wells in the monitoring network. A more detailed description of the 
baseline operational groundwater quality monitoring program (including objectives/rationale, monitoring well 
designations, construction details, and locations) are presented in the Groundwater Monitoring Plan (Appendix 
B of the OM&M Manual). The wells included in the monitoring network may be modified based on a review of 
the analytical reports and with NYSDEC's prior approval. 

3.2.2 Groundwater Sample Collection and Analysis 

Evacuation (i.e., purging) and collection of groundwater samples from monitoring wells will be conducted in 
accordance with the 1995 United States Environmental Protection Agency (USEPA) Region II Draft 

...... Groundwater Sampling Procedure for Low-Flow Pump Purging and Sampling, as discussed below. 

Pre-sampling activities include accessing the well, preparing the well site for purging and sampling, and 
collecting initial measurements. To access the well, the protective casing will be unlocked and any surficial dirt 
will be cleaned from around the wellhead. Plastic sheeting will be placed around the well and secured at the 
corners. The depth to water in the well will be measured to the hundredth of a foot with an electronic water
level indicator and the total depth of the well will be sounded. Information pertinent to the well purging and 
sampling activities will be recorded as outlined in the QAPP (provided as Attachment A-I, Section 4.1.5 - Field 
Records). 

For wells with a total depth less than 300 ft below land surface (bls), a variable speed, 2-inch-diameter, stainless 
steel Grundfos RediFlo submersible pump will be placed in the screen interval and used to purge the well, in 
accordance with USEPA (1995) Micropurge procedures. Dedicated Y2-inch-diameter polyethylene tubing will 
be connected to the pump, and the pump and tubing will be gradually lowered so as to place the pump intake 
within the center of the well screen zone. 

For wells deeper than 300 ft bls, a bladder pump will be used to purge the well, in accordance with USEPA 
(1995) Micropurge procedures. Dedicated Y2-inch-diameter polyethylene tubing will be connected to a 
dedicated remote stainless steel screen. The bladder pump assembly will be attached to this dedicated 
tubing/screen assembly and both will be gradually lowered as to place the remote screen within the center of the 
well screen zone. 

With either pump, the purge rate will not exceed 500 milliliters per minute (mL/min). The volume of water in 
the tubing will be calculated and this single volume will be purged prior to monitoring field parameters. A flow
through cell will be used to monitor all field parameters. Field parameters (i.e., pH, specific conductance, 
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dissolved oxygen [DO], oxidation-reduction potential [redox], and temperature) will be measured, with 
calibrated meters, from the flow-through cell approximately every five minutes until three consecutive readings 
within 10 percent are observed. Field meters will be calibrated daily according to the manufacturer's 
instructions. Following stabilization of field parameters, the flow rate will be decreased to 100 mL/min to allow 
groundwater sample collection to take place. . 

Before the collection of each round of groundwater samples, appropriate pre-cleaned sample containers (bottles) 
will be provided by the laboratory in accordance with procedures and requirements described in the QAPP 
(Attachment A-I, Section 4.2 - Preparation and Preservation of Sample Containers). The sample bottles will be 
inventoried and inspected to make sure all the required bottles are present, unbroken, and have been adequately 
prepared by the laboratory (i.e., sample preservation requirements, as applicable). Throughout the sample 
collection and handling process, the sampling technician will wear new disposable surgical gloves for each well 
sampled. 

All groundwater samples will be collected from the pump discharge into laboratory-supplied sample bottles. 
Special care will be taken in filling and capping the volatile organic compound (VOC) vials, so that no 
headspace or air bubbles are present in the groundwater samples collected for VOC analysis. In addition, 
overflowing bottles will be avoided to prevent the loss of floating substances or preservatives that may have 
already been added to the bottle. All sample bottle caps will be secured snugly, but not over-tightened. 

Once sampling is complete, the pump will be gradually removed from the well and dedicated sampling 
equipment (i.e., tubing or tubing/screen assembly) will be disconnected from the pump and remain secured 
inside the well casing. The wells will be locked when sampling is completed. 

All samples (including Quality Assurance/Quality Control [QAlQC] samples specified in the QAPP included as 
Attachment A-I) will be properly labeled and identified, and information on the Water Sampling Log and chain
of-custody form will be completed. The attached QAPP provides additional details regarding Field Records and 
QAlQC samples, frequency and protocols (Section 4.1 - Field QAlQc), sample labeling (Section 4.2 
Preparation and Preservation of Sample Containers), and sample custody (Section 4.4 - Sample Custody). All 
sample containers will be checked for proper identification/labeling and compared to the chain-of-custody form 
for accuracy prior to packaging any sample for shipment. The chain-of-custody form will be placed in a sealed 
plastic bag and taped to the underside of the cooler lid. The samples may then be wrapped with a cushioning 
material, as needed, to preclude breakage during shipment and placed in a cooler. Sufficient amounts of bagged 
ice or ice packs will be placed in the cooler to keep the samples at 4 degrees Celsius until arrival at the 
laboratory. When the cooler is ready, it will be sealed with fiber (duct) tape, and custody seals will be placed in 
such a manner that any opening of the cooler prior to arrival at the laboratory can be detected. 

Samples will be delivered by courier or overnight carrier to the analytical laboratory following sample custody 
requirements specified in the attached QAPP. The laboratory will be prepared to receive the samples and 
perform preliminary extractions or analyses within the analytical method recommended holding times. All 
groundwater samples (including QAlQC samples) will be analyzed for Target Compound List (TCL) VOCs plus 
freons using USEPA Statement of Work (SOW) organic low medium (OLM) 04.2 per NYSDEC Analytical 
Services Protocol (ASP) Method 2000-1 as described in the attached QAPP (Section 4.5 - Laboratory 
Analyses). Samples will be analyzed by a New York State Department of Health (NYSDOH) Environmental 
Laboratory Approval Program- (ELAP-) certified laboratory. 

All non-dedicated well evacuation and sampling equipment (e.g., probes, pumps, etc.) will be decontaminated 
between well locations using methods described in the attached QAPP (Section 4.3 - Decontamination). All 
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water generated during purging and decontamination will be containerized and transported on-site for disposal, 
as described in Section 6 - Waste Disposal of this SAP. 
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4. Sampling and Analysis Activities Associated with 
Performance and Compliance Monitoring 

This section identifies the procedures to be used to implement performance and compliance monitoring 
associated with the OM&M of the Off-Site IRM. As discussed in the OM&M Manual, performance and 
compliance monitoring includes water and/or air sampling and analysis activities associated with the three 
primary Off-Site IRM components: 1) the Groundwater Recovery System, 2) the Air Stripping System, and 3) 
the Emissions Control Units (ECUs). As such, this section specifically summarizes the associated sampling 
locations and schedule, and describes the procedures for water and air sample collection and analysis to be used 
during start-up, short-term, and long-term operation of the Off-Site IRM. 

4.1 Sampling Locations and Schedule 

The objectives for sample collection and analysis associated with performance and compliance monitoring are 
presented in the OM&M Manual. In summary, the analytical data will be utilized to 1) evaluate the 
effectiveness and efficiency of the treatment system, 2) determine compliance of discharge water and air quality 
within the requirements and limits specified in the OM&M Manual, and 3) evaluate the need for operation and 
maintenance activities (e.g., carbon change-outs). 

The specific number of sampling locations and schedule, or frequency, will vary depending on the phase of 
operation (i.e., start-up, short-term, or long-term) as defined in more detail in the OM&M Manual. In general, 
water samples will be collected from the Groundwater Recovery System (i.e., from the discharge of recovery 
well RW-I00) and the Air Stripping System (i.e., the influent [same as discharge of recovery well RW-IOO], 
intermediate location, and the effluent). Air samples will be collected from the Air Stripping System (i.e., 
intermediate location) and from selected ECUs (i.e., the influent, intermediate locations, and the effluent). A 
more detailed summary of the sampling locations, organized by Off-Site IRM component, is provided in the 
following sub-sections of this SAP. 

The schedule, or frequency, of sampling events during operation of the Off-Site IRM is presented in Table 4 of 
the OM&M Manual. As stated in the OM&M Manual, the proposed schedule may require modification based 
on site-specific data obtained during the start-up period, and on-going system operation and will be made with 
prior NYSDEC concurrence As defined in the OM&M Manual, short-term operation consists of the first seven 
months of system operation including the one-month start-up period. Long-term operation consists of system 
operation after the initial seven-months of short-term operation. 

Table 4 of the OM&M Manual provides a summary of sample locations and frequency for performance and 
compliance monitoring activities for short-term (including start-up, referred to as the first month of short-term 
operation) and long-term operation. The frequency of sampling events for short-term (including start-up) and 
long-term operation is also described in Sections 6.1 and 6.2, respectively, of the OM&M Manual. 
Modifications to the sample locations and frequency may be made with prior NYSDEC approval. 
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4.1.1 Groundwater Recovery System 

Water sampling locations associated with the Off-Site IRM include the sampling port associated with the 
recovery well RW-IOO. The sampling port is located at the wellhead within the recovery well vault. This 
sampling port location will allow for collection of water samples for the periodic evaluation and quantification 
of VOCs present in groundwater extracted by the recovery well. However, since there is only one recovery 
well, the air stripper influent sample is the same as the RW-IOO sample. Thus only one sample, the air stripper 
influent, will typically be collected. 

4.1.2 Air Stripping System 

Water sampling locations associated with the Air Stripping System include the treatment system influent 
sampling port, the intermediate sampling port, and the treatment system effluent sampling port. These sampling 
port locations will allow for collection of water samples for the periodic evaluation and quantification of VOCs 
present in raw, partially treated, and treated groundwater. Air sampling locations associated with the Air 
Stripping System include air stripper effluents. These air sampling locations will allow for collection of air 
samples for the evaluation of air stripping system efficiency. 

4.1.3 Emissions Control Units 

Air sampling locations associated with the ECUs include the ECU influent sampling port (same as the second 
air stripper tower effluent sample port), primary ECU effluent ports, intermediate ECU effluent ports, and the 
final ECU effluent sampling port (system compliance point). These sampling port locations will allow for 
collection of air samples for the periodic evaluation and quantification of VOCs present in untreated, partially 
treated, and treated air. 

4.2 Water Sample Collection and Analysis 

Before the collection of each round of water samples, appropriate pre-cleaned sample containers will be 
provided by the laboratory in accordance with procedures and requirements described in the QAPP (Attachment 
A~l, Section 4.2 - Preparation and Preservation of Sample Containers). The sample bottles will be inventoried 
and inspected to make sure all the required bottles are present, unbroken, and have been adequately prepared by 
the laboratory (i.e., sample preservation requirements, as applicable). Throughout the sample collection and 
handling process, the sampling technician will wear new disposable surgical gloves for each location sampled. 

To collect a water sample from the desired sample location, the appropriate container will be filled directly from 
the sample port. The flow of water from the sample port will be adjusted to ensure slow laminar flow so that no 
entrained air bubbles result. As such, special care will be taken in filling and capping the VOC vials, so that no 
headspace or air bubbles are present in the water samples collected for VOC analysis. In addition, overflowing 
bottles will be avoided to prevent the loss of floating substances or preservatives that may have already been 
added to the bottle. All sample bottle caps will be secured snugly, but not over-tightened. 

All samples (including QAJQC samples specified in the QAPP included as Attachment A-I) will be properly 
labeled and identified, and information on the Water Sampling Log and chain-of-custody form will be 
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completed. The attached QAPP (Appendix A-I) provides additional details regarding Field Records and
 
QAJQC samples, frequency and protocols (Section 4.1 - Field QAJQC) , sample labeling (Section 4.2 

Preparation and Preservation of Sample Containers), and sample custody (Section 4.4 - Sample Custody). All
 
sample containers will be checked for proper identification/labeling and compared to the chain-of-custody fonn
 

. for accuracy prior to packaging any sample for shipment. The chain-of-custody fonn will be placed in a sealed
 
plastic bag and taped to the underside of the cooler lid. The samples may then be wrapped with a cushioning
 
material, as needed, to preclude breakage during shipment and placed in a cooler. Sufficient amounts of bagged
 
ice or ice packs will be placed in the cooler to keep the samples at 4 degrees Celsius until arrival at the
 
laboratory. When the cooler is ready, it will be sealed with fiber (duct) tape, and custody seals will be placed in
 
such a manner that any opening of the cooler prior to arrival at the laboratory can be detected. 

Samples will be delivered by courier or overnight carrier to the analytical laboratory following sample custody 
requirements specified in the attached QAPP. The laboratory will be prepared to receive the samples and 
perfonn preliminary extractions or analyses within the analytical method recommended holding times. All 
water samples (including QAJQC samples) will be analyzed for TCL VOCs plus freons using USEPA SOW 
OLM 04.02 per NYSDEC ASP Method 2000-1, as described in the attached QAPP (Section 4.5 - Laboratory 
Analyses). Samples will be analyzed by a NYSDOH ELAP-certified laboratory. 

4.3 Air Sample Collection, Analysis, and Monitoring 

Before the collection of each round of air samples, appropriate pre-cleaned sample containers will be provided 
by the laboratory in accordance with procedures and requirements described in the QAPP (Attachment A-I, 
Section 4.2 - Preparation and Preservation of Sample Containers), as applicable. The sample containers 
provided by the laboratory for air sampling will be six-liter Summa canisters. The sample containers will be 
inventoried and inspected to make sure all the required containers are present and in good condition. 
Throughout the sample collection and handling process, the sampling technician will wear new disposable 
surgical gloves for each location sampled. 

To collect an air sample from the desired sample location, the appropriate container will be filled from the 
sample port. Heavy walled disposable Teflon tubing will be used to connect the sample container and the 
sample port. The laboratory will provide the SUMMA canister under vacuum. The SUMMA canister will be 
filled completely until the canister has equilibrated with the system pressure at the sample port. 

All samples (including QAlQC samples specified in the QAPP included as Attachment A-I) will be properly 
labeled and identified, and infonnation on the Field Sampling Log and chain-of-custody fonn will be completed. 
The system pressure and temperature at the location and time of sample collection will also he recorded on the 
Field Sampling Log. The attached QAPP provides additional details regarding Field Records and QAJQC 
samples, frequency and protocols (Section 4.1 - Field QAJQC), sample labeling (Section 4.2 - Preparation and 
Preservation of Sample Containers), and sample custody (Section 4.4 - Sample Custody). All sample containers 
will he checked for proper identification/labeling and compared to the chain-of-custody fonn for accuracy prior 
to packaging any sample for shipment. The chain-of-custody fonn will be placed in a sealed plastic bag and 
taped to the underside of the cooler lid. The samples may then he wrapped with a cushioning material, as 
needed, to preclude damage during shipment and placed in a cooler. The air samples will remain at ambient 
temperature throughout transport until arrival at the laboratory. When the cooler is ready, it will be sealed with 
fiber (duct) tape, and custody seals will be placed in such a manner that any opening of the cooler prior to arrival 
at the laboratory can be detected. 
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Samples will be delivered by courier or overnight carrier to the analytical laboratory following sample custody 
requirements specified in the attached QAPP. The laboratory will be prepared to receive the samples and 
perform preliminary extractions or analyses within the analytical method recommended holding times. All air 
samples will be submitted a NYSDOH ELAP-certified laboratory for analysis for VOCs plus freons by USEPA 
Method TO-IS, as further described in the QAPP (Attachment A-I). 

In addition to air sample collection for laboratory analysis, real-time air monitoring utilizing an intrinsically safe 
photoionization detector (PID) will also be performed at the ECU effluent sampling ports on a weekly basis 
throughout the duration of system operation. Readings will be recorded in an on-site logbook, as described in 
the attached QAPP. These data, in conjunction with the laboratory samples, will be used to determine if and 
when a change-out of the vapor-phase granular activated carbon (VPGAC) treatment beds and potassium 
permanganate-impregnated zeolite (PPZ) may be warranted. A PID with an 11.7 eV lamp will be utilized for 
this monitoring. An 11.7 eV PID is capable of detecting the primary site-related compounds in groundwater 
(i.e., cis-I,2-<iicWoroethene, tricWoroethene, and tetracWoroethene), including their degradation products (Le., 
I,I,-<iicWoroethane, I,I-dicWoroethene, and vinyl cWoride). The frequency of PID readings may be reduced 
with prior NYSDEC approval. 
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5. Field Decontamination Procedures
 

Proper decontamination of non-dedicated field equipment associated with sampling activities will ensure that 
the data collected in support of activities for the Off-Site IRM will meet the precision, accuracy, 
representativeness, completeness and comparability (PARCCs) requirements, as presented in the QAPP 
(Attachment A-I, Section 4.3 - Decontamination). Field equipment decontamination procedures are presented 
in detail in the QAPP and include decontamination procedures associated with non-dedicated well evacuation 
and sampling equipment (e.g., probes and pumps), and personal protective equipment, as applicable. 
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6. Waste Disposal
 

All liquid waste generated during sampling activities including, but not limited to, well purge and 
decontamination water, will be containerized in drums, carboys, or other suitable containers for eventual 
disposal. Each container shall be properly labeled and staged in a designated area(s) at the site. Containerized 
water will be disposed of through treatment in the Off-Site IRM or OU-I Groundwater Treatment System. Fluid 
waste that cannot be treated through Off-Site IRM or OU-l Groundwater Treatment System will be placed in 
drums or other suitable containers for characterization and off-site disposal. 
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1. Introduction
 

ARCADIS G&M, Inc. (ARCADIS) originally prepared this Quality Assurance Project Plan (QAPP) on behalf 
of Lockheed Martin Corporation (Lockheed Martin) for the Off-Site Interim Remedial Measure (IRM) for 
Operable Unit 2 (OU-2) associated with the former Unisys Corporation (Unisys) facility located in Great Neck, 
New York (see Figure 1 of the Operations, Maintenance and Monitoring [OM&M] Manual). This QAPP was 
subsequently revised by BBL Environmental Services, Inc. (BBLES), in conjunction with Blasland, Bouck & 
Lee, Inc. The former Unisys site, located at 365 Lakeville Road in Great Neck, New York, is classified by the 
New York State Department of Environmental Conservation (NYSDEC) as a Class 2 Site in the Registry of 
Inactive Hazardous Waste Disposal Sites in New York State (Site No. 130045) due to the presence of volatile 
organic compounds (YOCs) in soil and groundwater. The former Unisys site, which is currently owned by 
i.park, Lake Success, LLP (i.park), is designated as Operable Unit I (OU-l), whereas OU-2 addresses off-site 
areas. 

The QAPP addresses specific quality control (QC) checks and quality assurance (QA) auditing processes. This 
QAPP is provided as Attachment A-I of the Sampling and Analysis Plan (SAP); the SAP is provided as 
Appendix A of the OM&M Manual. 

The overall objective of the QAPP is to produce data of the highest quality that can be used to support the 
OM&M of the Off-Site IRM. This QAPP has been prepared in accordance with the United States 
Environmental Protection Agency (USEPA) guidance, "EPA Guidance for Quality Assurance Project Plans" 
(USEPA 2002) and considering requirements of the Order on Consent (NYSDEC, October 29, 1997), and is 
intended to address the field sampling and analysis component of the OM&M for the Off-Site IRM. Therefore, 
this QAPP presents the project organization and responsibilities, and QA!QC protocols related to field sampling 
and analysis activities associated with various monitoring requirements presented in the OM&M Manual (i.e., 
operational, performance, and compliance). The procedures in this QAPP will be implemented to ensure that 
precision, accuracy, representativeness, completeness, and comparability (PARCC) parameters of the data can 
be documented. 
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2. Site Description
 

The site was a former manufacturing facility of mainly electronic components for military and commercial 
applications. The Site is located both in Village of Lake Success and the Town of North Hempstead in Nassau 
County at 365 Lakeville Road in Great Neck, New York. The Site is bounded by Marcus Avenue to the north, 
Union Turnpike to the south, Lakeville Road to the west and Triad Business Park to the east. A site location 
map is presented on Figure I of the OM&M Manual. 

The subject area has been separated into two project areas, which represent portions of the site and/or 
surrounding areas. OU-1 consists of the on-site area and OU-2 consists of the off-site area. The off-site area 
includes the Off-Site IRM located between the Long Island Expressway (LIE) and Northern State Parkway, as 
shown on Figure 2 of the OM&M Manual. 
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3. Project Organization and Responsibilities
 

The responsibilities of the key project personnel are detailed below. 

• The Project Officer is responsible for overseeing the implementation ofthe project. The Project Officer will 
review all documents and other correspondence concerning the activities performed pursuant to the 
requirements contained in the Order on Consent (NYSDEC, December 13, 1991). The Project Officer is 
also responsible for the overall QA including technical adequacy of the project activities and reports, and 
conformance to the scope of work. 

• The Project Manager is responsible for the following: sampling QC; overall project coordination; adherence 
to the project schedule; directing, reviewing, and assessing the adequacy of the performance of the technical 
staff and subcontractors assigned to the project; implementing corrective action, if warranted; interacting 
with the Project Officer; preparing reports; and maintaining full and orderly project documentation. 

• The project team members include the task managers, sampling team, field technicians, and support staff 
(e.g., data processors, secretaries, and in-house experts in engineering, etc.) whom are responsible for work 
in their respective specialty areas that are or may be required to meet the project objectives. 

• The Project QAlQC Officer is responsible for performing system audits, and for providing independent data 
quality review of proj ect documents and reports. 

• The Project Health and Safety Officer is responsible for implementing the site-specific health and safety 
directives in the Health and Safety Plan (HASP) and for contingency response. 

• The Site Engineer/Geologist and/or Site SupervisorlTechnician is responsible for coordination of the 
activities of field personnel and/or of subcontractors, if applicable; adherence of the field work to the scope 
and procedures specified in the OM&M Manual (including plans incorporated therein such as the SAP); and 
documentation of the fieldwork. The Site Engineer/Geologist and/or Site Supervisor/Technician is also 
designated as the Site Health and Safety Officer. 

• The Data Validator is responsible for review of laboratory data for compliance with the QA objectives for 
the PARCC parameters, and notifications to the project manager of any QC deficiencies. 

• Lockheed Martin representatives must be notified by their authorized agent in the unlikely event that 
emergency response procedures must be implemented. Notification of Lockheed Martin by its authorized 
agents shall not preclude the authorized agent from first responding to the emergency situation as specified 
in the Contingency Plan (Appendix I) and reporting it to the appropriate State authorities. 
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4. Quality Assurance/Quality Control
 

The overall QA objective for this aspect of the project is to develop and implement procedures for field. 
measurements, sampling, and analytical testing that will provide data of known quality that is consistent with the 
intended use of the information. Generally, the specific field sampling and analysis activities to be conducted 
during this project that require QAlQC protocols include: (I) groundwater sampling associated with 
groundwater quality operational monitoring; and (2) water and air sampling associated with system performance 
and complian~ monitoring, including system start-up. Standard procedures (as outlined in detail in the SAP) 
are used so that known and acceptable levels of PARCC parameters are maintained for each data set. More 
detail on the methodologies associated with these activities is provided in the SAP, including calibration and 
maintenance of field instruments. 

QAlQC protocols will be used to ensure the PARCC parameters of data collected during these field activities 
meet the objectives of the overall project. Specifically, all data will be gathered or developed using procedures 
appropriate for the intended use. The field measurements and laboratory analyses will be used to support one or 
more steps in evaluating the operation of the Off-Site IRM based on associated monitoring objectives. 
Descriptions of the QAlQC protocols are presented in the following subsections of the QAPP. The QAlQC 
protocols for this aspect of the project include laboratory analysis and validation procedures, field 
decontamination procedures, calibration and maintenance of field instruments, and QAlQC sampling 
procedures. 

4.1 Field QAlQC 

To ensure that data collected in the field is consistent and accurate, forms will be utilized for documentation of 
the data collected, such as the measurement of depth to water in wells, etc. These forms include the Daily Log, 
Water LevelJPumping Test Record, Groundwater Sampling Log, Water Sampling Log, and Well Inspection 
Checklist. Sample forms are provided in Attachment A-I-I of this QAPP. 

QAlQC samples will be collected and will represent all sampling locations to assure QC for the groundwater 
quality operational monitoring component (during both short-term and long-term operation of the Off-Site IRM) 
and for the system performance and compliance monitoring component (during both short-term and long-term 
operation of the Off-Site JRM, including system start-up). Analyses of QAlQC samples will enable data 
evaluation for accuracy and integrity. QAJQC samples for volatile organic compound (YOC) analyses will be 
collected for groundwater and water samples associated with the two monitoring components identified above, 
and for air samples. Where indicated, blanks and duplicate samples will be used to verify the quality of the field 
sampling results. Demonstrated analyte-free water will be supplied by the laboratory for the preparation of 
QAlQC samples; documentation for the analysis of QAlQC blank water will be provided if contamination is 
detected in the blanks. A brief description of these QAlQC samples follows. 

4.1.1 Field Blanks 

A field (or equipment rinsate) blank is a water sample collected after having been poured through or over a 
decontaminated piece of sampling or other down-hole equipment to assess or document the thoroughness of the 
decontamination process. A field blank will be collected from the decontaminated down-hole equipment by 
pouring analyte-free water over the sampling equipment and into sample containers before use in sampling. 
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One field blank per 20 samples or one per week (whichever is greater) will be utilized during groundwater 
monitoring well sampling activities. These QAlQC samples will only be collected for samples collected for 
operational groundwater quality monitoring (see Table 1). 

4.1.2 Trip Blanks 

A trip blank containing analyte-free water will be prepared by the lab and will be transported to the site along 
with the other sample containers. Trip blanks will be returned to the laboratory without opening. This will 
serve as a check for contamination originating from sample transport, shipping, and from site conditions. One 
trip blank per day will be utilized during groundwater monitoring well sampling activities and system 
performance and compliance monitoring activities (see Table 1). The maximum number of samples per trip 
blank is 20. 

4.1.3 Blind Duplicates 

One blind duplicate sample per 20 samples or one per week (whichever is greater) will be used during 
monitoring well sampling activities and system performance and compliance monitoring activities, including air 
analyses (see Table 1). The analytical results for the sample and blind duplicate will be used to determine if the 
data reported by the laboratory are precise, accurate, representative, and comparable. The blind duplicate 
samples will be assigned fictitious sample identifications. The correct sample identification number will be 
recorded in the field log book. 

4.1.4 MS/MSD Samples 

Site-specific Matrix Spike (MS) and Matrix Spike Duplicate (MSD) samples will be collected and submitted to 
the laboratory as separate samples to provide site-specific matrix-interference data. Upon arrival at the 
laboratory, the MS/MSD samples will be spiked with appropriate analytes and analyzed by the appropriate 
method. The purpose of spiking and analyzing the samples is to evaluate any site-specific matrix interference 
on the analytical results. One MS/MSD sample set will be collected for every 20 samples per matrix or one per 
week (whichever is greater) during groundwater monitoring well sampling activities and short-term system 
performance and compliance monitoring activities (see Table l). These QAlQC samples will only be collected 
for aqueous samples collected for chemical analysis. 

4.1.5 Field Records 

All information pertinent to field sampling activities will be recorded in bound, waterproof field books or on the 
logs provided in Attachment A-I-I. 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 following items: 

• Date and time of work events; 
• Purpose of work; 
• Description of methods; 
• Description of samples; 
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• Number and size of samples; 
• Description of sampling point; 
• Date and time of collection of sample; 
• Sample collector's name; 
• Field observations; and 
• Field measurements with portable instruments. 

4.2 Preparation and Preservation of Sample Containers 

Laboratory pre-cleaned sample containers will be provided by the laboratory. Each sample container will be 
provided with a label for sample identification purposes. The 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 complete chain-of-custody form. 

All sample containers will be thorougWy pre-cleaned at the laboratory prior to sampling. Appropriate sample 
preservatives will be pre-added in the containers. Procedures vary according to the type of analysis to be 
performed. Individual procedures are outlined below. It is laboratory practice to pre-preserve sample containers 
in order to minimize potential contaminants in the field and to reduce unnecessary sample handling in the field. 
Table 2 provides a summary of sample analysis methods, sample containers, holding times and preservation 
procedures to be used. 

4.3 Decontamination 

Proper decontamination of all non-dedicated sampling equipment will ensure that the data collected in support 
of OM&M of the Off-Site IRM will meet the PARCC requirements. 

4.3.1 Decontamination Zone 

The decontamination zone will be located near the OU-2 IRM South Treatment System building, at a centralized 
location, or at a specific sampling location (e.g., monitoring well), depending on the logistics associated with 
planned field activities. All non-dedicated sampling equipment shall be decontaminated in the designated 
area(s). Wash waters from equipment requiring decontamination will be disposed of in the Off-Site IRM or the 
OU-l Groundwater System, as specified in more detail in the SAP in Section 6 - Waste Disposal. 

4.3.2 Decontamination Procedures 

Field equipment will be decontaminated between well/sampling locations using the following procedures. 

4.3.2.1 Field Decontamination for Non-Dedicated Sampling Equipment 

Field decontamination of non-dedicated well evacuation and sampling equipment (i.e., probes and pumps) shall 
consist of the procedures outlined below. These items will then be stored in such a manner as to preserve their 

'...... decontaminated condition prior to use at the next sampling location. 
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Prior to each use, the electronic water-level indicator probe will be decontaminated using the following 
procedure: 

•	 Surficial wash and manual scrubbing with detergent (e.g., Micro) and potable water solution; and 
•	 De-ionized water rinse. 

Prior to each use, the submersible pump will be decontaminated using the following procedure: 

•	 Surficial wash and manual scrubbing with detergent (e.g., Micro) and potable water solution to remove 
foreign materials; 

•	 Run pump for approximately 5 minutes in detergent (e.g., Micro) and potable water solution; 
•	 Potable water rinse; 
•	 Run pump for approximately 5 minutes in potable water; and 
•	 De-ionized water rinse. 

4.3.2.2 Personnel Protective Equipment Decontamination Procedures 

The perSOlll1el protective equipment (PPE) decontamination procedure shall consist of the nurumum 
decontamination stations outlined in the HASP (incorporated here by reference and provided as Appendix H of 
the OM&M Manual), as applicable for the planned field activities or in the case that non-disposable PPE is used 
while conducting the planned field activities. 

4.4 Sample Custody 

To maintain and document sample possession, chain-of-custody procedures will be followed. A chain-of
custody fonn contains the signatures of individuals who have possession of the samples after collection in the 
field. 

A sample is under custody if it is: 

1.	 In one's actual possession; or 
2.	 In one's view, after being in your physical possession; or 
3.	 Was in one's physical possession and then was locked up or sealed to prevent tampering; or 
4.	 It is in a designated secure place restricted to authorized personnel. 

Each person involved with the samples will know chain-of-custody procedures. A detailed discussion of the 
stages of possession (i.e., field collection, transfer, and laboratory custody) is presented below in the following 
sections. 

4.4.1 Environmental Samples Chain-ot-Custody 

The laboratory initiates the chain-of-custody procedure with the preparation of the sample bottles. The field 
sampler continues the chain-of-custody procedure in the field and is the first to sign the fonn upon collection of 
samples. The field sampler is personally responsible for the care and custody of the samples until they are 
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transferred and properly dispatched. Sample labels 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 chain-of-custody fonn. Samples can be grouped 
for shipment using a single fonn. 

4.4.2 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 the analytical 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 cooler. Chemical analytical samples should be 
delivered to the laboratory within 24 hours of collection. 

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. 

4.4.3 Laboratory Sample Custody 

The laboratory utilized for chemical analysis will have standard operating procedures for documenting receipt, 
tracking and compilation of sample data. Sample custody related to sampling procedures and sample transfers 
are described below. 

1. Shipping or Pickup of Cooler. 

(a) Samplers pack cooler and check for any external damage (such as leaking). 
(c) Chain-of-Custody fonn filled out by field sampling personnel. 
(b) Cooler wrapped with evidence tape. 
(d) Samplers sign packing slip with shipper. 

2. Delivery of Cooler to the Analytical Laboratory. 

(a) Samplers pack cooler and check for any external damage (such as leaking). 
(b) Samplers sign the waybill for cooler to the laboratory. 
(c) The laboratory receives cooler and complete chain of custody. 

The samples will be stored at the proper temperature prior to analysis. It is the responsibility of the laboratory to 
properly dispose of samples beyond the holding period. 

4.5 Laboratory Analyses 

All groundwater and water samples will be analyzed by Severn Trent Laboratories, Inc. (STL). Groundwater 
and water samples will be analyzed for Target Compound List (TCL) VOCs plus freons using USEPA 
Statement of Work (SOW) organic low medium (OLM) 04.2 per NYSDEC Analytical Services Protocol (ASP) 
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Method 2000-1 by the STL facility located in Shelton, Connecticut. The STL Connecticut facility is a New 
York State Department of Health (NYSDOH) Environmental Laboratory Approval Program (ELAP) certified 
laboratory. Table 3 summarizes the list of the compounds to be analyzed for in aqueous samples (i.e., 
groundwater and water) along with the respective required method detection limits and/or laboratory reporting 
limits. 

All air samples will be analyzed for VOCs plus freons using USEPA Method TO-IS by a NYSDOH-approved 
laboratory. Specific compounds to be analyzed for in air samples will include, but not be limited to, the list of 
compounds summarized in Table 4. 

The internal laboratory Standard Operating Procedures (SOPs) and QAJQC procedures are described in the 
individual laboratory facility Quality Assurance Plan, an independent plan provided by the analytical laboratory. 
The STL Laboratories - Connecticut Quality Assurance Plan (QAP) is provided in as Attachment A-I-2. 

4.6 Data Validation 

Data validation is a process whereby analytical data generated by the laboratory are evaluated against a specific 
set of requirements and specifications, and determinations of data usability and limitations are made. The data 
validator examines the criteria pertaining to analytical data generated in accordance with NYSDEC and USEPA 
protocols (as described below) from four perspectives, as follows: 

• Technical requirements; 
• Contractual requirements; 
• Determination of compliance; and 
• Determination and action of how to define the usability or qualify the data. 

Validation of the organic data will be performed as described below following the QAJQC criteria set forth in 
(1) the NYSDEC ASP, 2000-1; and (2) the most recent USEPA National Functional Guidelines for Organic 
Data Review, as applicable. 

For operational monitoring data (i.e., groundwater sample analyses) a full data validation will be conducted on 
twenty percent of the samples collected. The remaining eighty percent of the samples will be reviewed for 
completeness and technical compliance. The review of the VOC data packages will include checking the 
following: 

• Chain-of-custody forms; 
• Holding times; 
• Gas chromatography (GC)/mass spectrum (MS) Instrument Performance checks; 
• Instrument calibration; 
• Trip, field, and lor laboratory (method) blank-detected constituents; 
• Surrogate spike recoveries; 
• Matrix spike/spike duplicate precision and accuracy; 
• Internal standards; 
• Check for transcriptions between quantitation reports and Form Is; and 
• Blind duplicate precision. 
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For perfonnance/compliance monitoring data (i.e., water and air sample analyses), data validation will vary for 
start-up, short-teOll, and long-tenn operation as described below. 

The perfonnance/compliance monitoring data resulting from analyses of water and air samples collected during 
start-up operation will not be validated. 

For perfonnance/compliance monitoring data resulting from analyses of water samples collected during short
tenn operation (the six months following the start-up period), a full data validation will be conducted on 100 
percent of the samples collected given the small size of the sample delivery group (SDG). The review of the 
VOC data packages will include checking the following: 

• Chain-of-custody foOlls; 
• Holding times; 
• GCIMS Instrument Perfonnance checks; 
• Instrument calibration; 
• Trip and/or laboratory (method) blank-detected constituents; 
• Surrogate spike recoveries; 
• Matrix spike/spike duplicate precision and accuracy; 
• Internal standards; 
• Check for transcriptions between quantitation reports and Fonn I's; and 
• Blind duplicate precision. 

The perfonnance/compliance monitoring data resulting from analyses of air samples collected during short-term 
operation (the six months following the start-up period) will be evaluated for compliance to method guidelines 
and the following items as appropriate: 

• Adherence to specified holding times; 
• Laboratory (method) blank-detected constituents; and 
• Blind duplicate precision. 

The perfonnance/compliance monitoring data resulting from analyses of water and air samples collected during 
long-tenn operation will be evaluated for compliance to method guidelines and the following items as 
appropriate: 

• Adherence to specified holding times (water and air); 
• Trip (water) and/or laboratory (method) blank-detected constituents (water and air); and 
• Blind duplicate precision (air). 

An evaluation of the NYSDEC ASP Matrix Spike Blank (MSB) data will be perfonned. If the MSB recovery is 
less than the ASP criteria, the positive results should be qualified as J, estimated biased low. If the MSB 
recovery is less than the ASP criteria, but greater than 10%, the non-detects should be qualified J, biased low. If 
the MSB recovery is less than 10%, the non-detect data must be rejected. 

Final validation of data obtained during the field sampling and analysis activities will be perfonned by data 
validators. The laboratory deliverables will be reviewed for accuracy, precision, completeness, and overall 
quality of data. All laboratory data will be reviewed for adherence to method-specific QAlQC guidelines and to 
the data validation guidelines that are described above. If specific data quality issues arise based on the data 
validation and review guidelines described above, the data validation and review guidelines may be modified 
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(i.e., expanded), as warranted, in order to address the specific data quality issue. Any such modifications will be 
utilized until the specific data quality issue is resolved. 

4.7 Data Usability 

The quality assurance officer and/or data validator for the project will review the analytical data for usability 
including determining if the data are accurate, precise, representative, complete, and comparable. The review of 
the analytical results will include checking chain-of-custody forms, sample holding times, blank contamination, 
spike recoveries, surrogate recoveries, internal standards, precision of duplicate sample analysis, and laboratory 
control samples. This review will be used to classify the data as valid, usable or unusable. Valid data will 
indicate that all QAlQC review parameters have been met and are acceptable (as per details outlined in the 
preceding section). Data will be characterized as usable when QAlQC parameters are marginally outside 
acceptable limits (example: sample holding times were slightly exceeded) where the data may be questionable, 
but still usable within limitation. Unusable data will be that data that are observed to have gross errors or 
analytical interference that would render the data invalid for any purpose. 

4.8 Performance and System Audits 

Performance and system audits will be performed on a periodic basis, as appropriate, to ensure that the work is 
implemented in accordance with the approved project SOPs and in an overall satisfactory manner. Examples of 
audits that will be performed during the OM&M activities are presented below. 

•	 The field personnel will supervise and check on a daily basis that monitoring well integrity is intact; that 
field measurements are made accurately; that equipment is thoroughly decontaminated; that samples are 
collected and handled properly; and that all field work is accurately and neatly documented. 

•	 On a timely basis, the data packages submitted by the laboratory will be checked for the following 
information: that all requested analyses were performed; that sample holding times were met; that the data 
were generated through the approved methodology with the appropriate level of QC effort and reporting; 
and that the analytical results are in conformance with the prescribed acceptance criteria. The quality and 
limitations of the data will be evaluated based on these factors. 

•	 The project manager will oversee the field personnel and check that the management of the acquired data 
proceeds in an organized and expeditious manner. 

•	 Audits of the laboratory are performed on a regular basis by regulatory agencies. Audits will be discussed 
in the laboratory QAP. 

4.9 Preventive Maintenance 

Field personnel will be responsible for making sure that the equipment is tested, cleaned, charged, and calibrated 
in accordance with the manufacturer's instructions before being taken to the field. 

The laboratory also follows a well-defined program to prevent the failure of laboratory equipment and 
instrumentation. This preventive maintenance program will be described in the laboratory QAP. 
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TABLE 1
 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

OFF-SITE IRM
 

QUALITY ASSURANCE/QUALITY CONTROL SAMPLE SUMMARY
 

Baseline 

Estimated 
Sample Frequency of Blind 

., Parameters Quantity Duplicate per EventJ 
Sampling Event per Event (3) 

Groundwater 
Sample Location/Sample P9i~ (1} 

15 one per 20 samples 
Operational 

Selected wells I VOCs 
Quality Monitoring (on-site and off-site) plus or one per week 

Monitorin freons whichever is areater
 
Performance and
 Various Samples points include: VOCs 3 one one per 20 samples 

Compliance plus per or one per week 
Monitoring 

Influent 
freons day (whichever is greater) 

Effluent 
Air 

Intermediate 

VOCs 6 o o one per 20 samples Performance and Various Samples POints include: o 
plus or one per week 

Monitoring 
Compliance Influent (to each ECU) 

freons (whichever is greater) 
Effluent 
Intermediate ECU points 

Notes and Abbreviations: 
(1) All water analyses will be performed in accordance with NYSDEC Analytical Services Protocol (ASP) Method 2000-1. All air analyses will be performed in accordance with 

USEPA Method TO-15. 
(2) A trip blank can be qrouped with other samples collected the same day. The maximum number of samples per trip blank is 20. 
(3) A field (blind) duplicate can be grouped with other samples (up to 20 samples) of the same matrix collected in the same time frame (1-week period). 
(4) Matrix spike/matrix spike duplicate (MS/MSD) analysis is performed on a site sample and therefore is not counted as a separate sample. 

For MS/MSD's, triple sample volume will be provided. 
(5) An MS/MSD can be grouped with other samples (up to 20 samples) of the same matrix collected in the same time frame (1-week period). 
ECU Emissions control unit. 
MS/MSD Matrix spike/matrix spike duplicate. 
VOCs Volatile organic compounds. 

3/21/2006 
F;IUSERSIJRUSS0I2005194351838.xls Page 1 of 1 



( ( (
 

TABLE 2 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

OFF-SITE IRM
 

SUMMARY OF SAMPLE CONTAINERS, PRESERVATION AND HOLDING TIMES 

- -~ 
Sa 

Operational VOCs EPA SOW OLM04.2 (2) Three (3) 40 mL ICool 4 degrees C I 7 days VTSR 
Monitoring plus glass with Teflon

freons lined septa 

Performance and VOCs EPA SOW OLM04.2 (2) Three (3) 40 mL ICool 4 degrees C I 7 days VTSR 
Compliance plus glass with Teflon-
Monitorinq freons lined septa 

Air I Performance and VOCs EPA Method TO-15 6L SUMMA cannister I NA I 28 days 
Compliance plus 
Monitorina freons 

Notes and Abbreviations: 
(1) Refer to Table 3 and 4 for specific analyte lists for analysis of aqueous and air samples, respectively. 
(2) Per NYSDEC Analytical Service Protocol 2000-1. 
C Celsius. 
L Liter. 
mL Milliliter. 
NA Not applicable. 
VOCs Volatile organic compounds. 
VTSR Verified Time of Sample Receipt at lab. 
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TABLE 3
 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

OFF-SITE IRM
 

ANALYTE LIST FOR ANALYSIS OF AqUEOUS SAMPLES
 

" ,: - nee M , ring (3) 

, " OLMO .2, 
2000·1 

" 

.' - .. ' ; er ' 
Contra ed Method 
Quanti ction Limits
 

Constituent (1) ,
 (lJg/L)(I.l /,) 
Chloromethane 1
10
 
Bromomethane 10
 
Vinyl Choride 10
 
Chloroethane 10
 
Methylene chloride 10
 
Acetone 10
 5
 
Carbon disulfide 10
 
1,1-Dichloroethene 10
 
1,1-Dichloroethane 10
 1
 
1,2-Dichloroethene (total) (2) 

cis-1,2-Dichloroethene 10
 
trans-1,2-Dichloroethene 10
 1
 
2-Butanone 10
 2
 
Chloroform 10
 1
 
1,2-Dichloroethane 10
 
1,1,1-Trichloroethane 10
 1
 
Carbon tetrachloride 1
10
 
Bromodichloromethane 10
 1
 
1,2-Dichloropropane 10
 1
 
cis-1 ,3-Dichloropropene 10
 1
 
Trichloroethene 10
 1
 
Benzene 1
10
 
Dibromoch loromethane 1
10
 
trans-1,3-Dichloropropene 10
 1
 

10
1,1,2-Trichloroethane 1
 
Bromoform 10
 
4-Methvl-2-pentanone 10
 
2-Hexanone 1
10
 
Tetrachloroethene 10
 1
 
1,1,2,2-Tetrachloroethane 10
 1
 
Toluene 10
 
Chlorobenzene 10
 1
 
Ethylbenzene 10
 
Styrene 10
 
Xylene (total) 10
 1
 
Freon 113
 10
 1
 
Add Itional, Constitu~nts(4) 
Frnon12 I 10 I 1
 
Freon 22 I 10 I 1
 

Notes and Abbreviations on Page 2
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Notes and Abbreviations: 
(1) Listed constituents represent the Non-Detect Performance Standards specified in the 

Remediation Access and Licensing Agreement between Lockheed Martin Corporation (Lockheed 
Martin) and the Great Neck Union Free School District (Great Neck UFSD), dated April 14, 2003. 

(2) 1,2-Dichloroethane (total) represents the sum of the analyses for the cis- and trans-isomers. 
(3) The detection limit is the minimum detection limit (MOL) for the analyte by the approved method. 

However, the MDL is only achievable in samples with little or no analytes present. 
(4) Constituents were not addressed in the Off-Site IRM Work Plan or Remediation Access and 

Licensing Agreement between Lockheed Martin and Great Neck UFSD, dated April 14, 2003, but 
were detected during the testing period. 

ASP Analytical Services Protocol. 
IJg/L micrograms per liter. 
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TABLE 4 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

OFF-SITE IRM
 

ANALYTE LIST FOR ANALYSIS OF AIR SAMPLES
 

.. ' 

I perform~:~~~~:~~~;~~~ltoring 
,"'~;~'" ", 

Reqi.J1red Method
 
Detection Limits (3)
 

Constituent (1)
 (ua/m 3) 

Chloromethane 1.0
 
Bromomethane
 1.9 
Vinyl Choride 1.3
 
Chloroethane
 1.3
 
Methylene chloride
 1.7 
1,1-Dichloroethene 2.0
 
1,1-Dichloroethane
 2.0
 
1,2-Dichloroethene (total) (2)
 2.0 
Chloroform 2.4 
1,2-Dichloroethane 2.0 
1,1 ,1-Trichloroethane 2.7 
Carbon tetrachloride 3.2 
1,2-Dichloropropane 2.3 
cis-1,3-Dichloropropene 2.3 
Trichloroethene 2.7 
Benzene 1.6 
trans-1 ,3-Dichloropropene 2.3 
1,1,2-Trichloroethane 2.7 
Tetrachloroethene 3.4 
1,1,2,2-Tetrachloroethane 3.4 
Toluene 1.9 
Chlorobenzene 2.3 
Ethylbenzene 2.2 
Styrene 2.1 
o-Xylene 2.2 
m&p-Xylene 4.3 
Freon 113 3.8 
Additional Constituents '4/ 

Freon 12 2.5 
Freon 22 TIC 

Notes and Abbreviations: 
(1) Listed constituents represent the Non-Detect Performance Standards specified in the 

Remediation Access and Licensing Agreement between Lockheed Martin Corporation 
(Lockheed Martin) and the Great Neck Union Free School District (Great Neck UFSD), 
dated April 14, 2003. 

(2) 1,2-Dichloroethane (total) represents the sum of the analyses for the cis- and trans-isomers. 
(3) The detection limit is the minimum detection limit (MOL) for the analyte by the approved 

method. However, the MOL is only achievable in samples with little or no analytes present. 
(4) Constituents were not addressed in the Off-Site IRM Work Plan or Remediation Access and 

Licensing Agreement between Lockheed Martin and Great Neck UFSD, dated April 14, 2003, 
but were detected during the testing period. 

TIC Tentatively Identified Compound, concentration can only be estimated. Due to non-availability 
of standards, a laboratory Method Detection Limit can not be calculated. 

IJg/m3 Micrograms per cubic meter. 
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DAILY LOG 
FORMER UNISYS FACILITY 
GREAT NECK, NEW YORK 

~Vells(s) Project No. Page of _ 

Site Location _ 

Prepared By _ 

Daterrime Description of Activities 

... 

I 

3/14/2006 
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Well Inspection Checklist 

Well No. Date: 
Personnel: 

Yes No Remarks 

1. Cement seal 

Intact 

Cracked 

Missing 

2. Flush Mount well? 

a. Ponding of water around cement seal? 

a. If flush mount, is it in a depression so that pUddling could occur over the well head? 

b. Is surface cap secured by bolts/can it be removed? 
1 _-,-1__ 

c. Is there any surface water in the annular space surrounding the casing? 

3.	 Protective steel pipe and lock 

(if used) 

Pipe - Intact 

Lock - Intact 

4. Well casing (stick-up) 

straight 

5.	 Designated leveling point 

clearly marked (TOC or TIC) 

6. Well cap vented properly 

a.	 What type of cap 

7. Well is protected 

B. Well is clearly marked 

9. Any surface obstruction? 

(i.e., dumpster, soil, debris, etc.) 

10. Bottom soft or hard? 

11. Obstruction in well? 

1. Depth to bottom from marked measuring point. 

2. Stick-up height 
a.	 Material (PVC, stainless)/diameter 

3. Bottom of well below grade 

4. Remarks on Integrity 

5. Depth to water from measuring point. 

6. PID reading 

7.	 Product layer e.g., NAPL (circle::.J.) _ 

B. Additional Comments: 
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WATER SAMPLING LOG
 
FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

Project Project No. Page of 

~'>ite Location Date 

Site/Well No. Replicate No.
 

Weather Sampling Time: Begin End
 

Excavation Data
 

Measuring Point
 

Sounded Well Depth (ft bmp)
 

Depth to Water (ft bmp)
 

Depth to Packer (ft bmp)
 

Water Column in Well (ft)
 

Casing Diameter
 

Gallons in Well
 

Gallons PumpedlBailed
 

Prior to Sampling 

Sample Pump Intake 

Setting (ft bmp) 

""'-;acker Pressure (psi) 

Pumping Rate (gpm) 

Excavation Method 

Sampling Method 

Purge Time Begin 

Remarks: 

Field Parameters 

Color 

Odor 

Appearance 

pH (s.u) 

Conductivity 

(mS/cm) 

(IJmhos/cm) 

Temperature (0C) 

DO (mgIL) 

Turbidity (NTU) 

Time 

End _ DTW (ft bmp) 

I IV 2V 3V 

Constituents Sampled: See COC Sampling Personnel _ 

Well Casing Volumes 
Gal.lFt. I 114" = 0.06 2"=0.16 3"=0.37 4" = 0.65 

I Y2" = 0.09 2 112" = 0.26 3 Y:z" = 0.50 6" = 1.47 

bmp below measuring point mS/cm Milisiemens per centimeter VOC volatile organic compounds 
°C Degrees Celsius s.u. Standard units IJmhos/cm Micromhos per centimeter 
ft feet NTU Nephelometric Turbidity Units 

.,m Gallons per minute N/A Not Applicable 
..........gIL Milligrams cac Chain of Custody 
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.~Site Event 

GROUNDWATER SAMPLING LOG 

Sampling Personnel: WeIlID: 

Client I Job Number: Date: 

Weather: Time In: Time Out: 

Well Infonnation 

Depth to Water: 

Total Depth: 

(feet) 

(feet) 

(from MP) 

(from MP) 

Well Type: 

Well Material: 

Flushmount 

Stainless Steel 

Stick-Up 

PVC 

Length of Water Column: (feet) Well Locked: Yes No 

Volume of Water in Well: (gal) Measuring Point Marked: Yes No 

Three Well Volumes: (gal) Well Diameter: 1" 2" Other: 

Purging Infonnation 

Purging Method: 

Tubing/Bailer Material: 

Bailer 

SI. Steel 

Peristaltic 

Polyethylene 

Grundfos 

Teflon 

Other: 

Other: 

gal/ fl. 

of water 

Conversion Factors 

I 1" 10 I 2" 10 I 4" 10 

I 0.041 I 0.163 I 0.653 

I 6" 10 

I 1.469 

Sampling Method: Bailer Peristaltic Grundfos Other: 1 gal =3.785 L =3875 ml =0.1337 cubic feet 

Duration of Pumping: 

Average Pumping Rate: 

Total Volume Removed: 

(min) 

(ml/min) 

(gal) 

Water-Quality Meter Type: 

Did well go dry: Yes No 

pH 

± 0.1 
I 
I 

Unit Stability 

DO I Condo 

± 10% I ± 3.0% 

I ORP 

I ± 10 mV 

Parameter: 

1 2 3 4 5 6 7 8 9 

Volume Purged (gal) 

Rate (mUmin) 

Depth to Water (ft.) 

pH 

Temp. (C) 

Conductivity (mS/cm) 

Dissolved Oxygen 

ORP (mV) 

TUrbidity (NTU) 

Notes: 

fr I fsamplmg norma Ion Problems I Observations 

Analyses # Laboratory 

BTEX 3 

PAHs 1 

Inorganics (Fe, Mn, 
nitrate, sulfate, sulfide, 5 
TOC) 

Sample 10: Sample Time: 

MS/MSD: les NO 

- Duplicate: Yes NO 

Duplicate 10 Dup. Time: 

Chain of Custody Signed By: 
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WATER LEVELIPUMPING TEST RECORD
 
FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

"-"'Project Well Site Page_ of -

Screen Measuring Point Height Above
 
Setting Description Ground Surface
 

Static Measured With Dateffime
 
Water Level
 

Drawdown 0 Start of Test Pumping Well 

Recovery 0 End of Test 

Distance From Well
 
Measured to Pumping Discharge
 
Well ® Rate Orifice
 

..

Date & 
Time 

Well 
or t 

(mins) 
Held 
(ft) 

Wet 
(ft) 

Depth to 
Water 

(ft) S (ft) 

Dew. 1) 
Corr. 

(ft) 

Art. 2) 
Sl 

(ft) 
Q 

(2pm) 

Mano
meter 
(in) Remarks 3) 

..
......" DewaterIng CorrectIOn 2) EqUIvalent ArteSIan Drawdown 3) pH, Spec. Cond., Temp., Weather, Sand, TurbIdity, etc. 
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1.	 IntroJ!J!ction, Purpose, and Scope 

1.1. Severn Trent Lab01°atorlcs (STL) Overview 

Severn Trent PIc is a leading enviroJUllental services group providing \,.,ater, waste and 
utility services. The businesses include Severn Trent Water, Biffa, Severn Trent 
Laboratories (STL) and Severn Trent Services. 

The corporate vision is to be at the forefront of the environmentalserYices industry. The 
corporate values of environmentalleauership. service and quality define the business 
culture and strategic direction. 

STL offers a broad range of cm-ironmental tcsting services provided by over two 
thousand professionals in the US. STL's testing capabilities include chemical, physical, 
and biological analyses of a variety of matrices, including aqueous, solid, drinking water, 
waste, tissue, air and saline/estuarine samples. Specialty capahilities include air taxies, 
radiological testing, tissue preparation and analysis, aquatic toxicology, microbiology, 
Mycology, ashestos, microscopy sel-vices, and on-site technologies including mobile 
laboratory services. 

This plan is intended. to describe the quality assurance program of the STL-Connccticut 
facility located at 128 Long Hill Cross Roads, Shelton, Connecticut. STL operates a 
corporate wide quality assurance program and this facility QA program complies with the 
requirement" set forth in tbe corporate program. 

1.2. Quality Assurance Policy 

It is STL's policy to: 

•	 Provide high quality, consistent, and objective environmental testing services that 
meet all Cederdl, f:.1ate, and municipal regulatory requirements. 

•	 Generate data that are scientifically sound, legally defensible, meet project 
objective, and are appropriate for their intended use. 

•	 Provide STL clients with the highest level of professionalism and the best service 
practices in the industry. 

•	 Build continuous improvement mechanisms into all laboratory, administrative and 
managerial activities. 

•	 ?v1aintain a working environment that fosters open communication with both 
clients and staff and ensures data integrity. 
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1.3. Management Commitment to Quality Assul-a.nce 

STL management is committed to providing the highest quality data and the best overall 
service in the environmental testing industry. To ensure that the data produced and 
reponed by STL meet the requirements of its clients and comply with the letter and 5pirit 
of municipal, state and federal regulations, STL maintains a Quality System that is clear, 
effel.-1ive, well communicated, and supported at al1lcvcls in the company, 

STl. Vision and Mission Statement l 
Vision 

STL will be the recognized industry leader for envi ronmenta] analysis. 

Mission 

\ Through the innovation and dedication of our people, together with the 
quality of our systems, we will deliver levels of perfonnance that delight 
our clients, retain the confidence of our stakeholders and enable the . 

I profi~a:~e growth of our ~~Siness. __J' 

lA. Purpose 

The purpose ofthis Laboratory Quality Manual (LQM) is to describe the STL
Connecticut Quality System and to outline how that system enables all employees of 
S'fL-Connecticut to meet the Quality Assurance (QA) policy. The LQM also describes 
specific QA a<..1ivities and requirements and prescribes their frequencies. Roles and 
responsibilities ofmanagcmcnt and laboratory staff in support of the Quality System arc 
also defined in the LQM. In some cases, the requirements in the facility QA program 
may be more stringent than the corporate program, but in no case can they be less 
stringent. 

1.5_ Scope 

'The requirements set forth in this docwnent are applicable to the STL-Connecticut 
quality systems and laboratory operations. 

STL operates under the regulations and guidelines oftht: following federal programs: 

US Army Corp of Engineers, Hazardous, Toxic and Radioactive Waste (USACE HTRW)
 
Clean Air Act (CAA)
 

Clean Water Act (CWA)
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Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
 
New York State Department of Enviromnental Conservation (NYSDEC)
 

National Pollution, Discharge, and Elimination System (KPOES, KJPDES)
 
Resource Con~ervation and Recovery A.ct (RCRA)
 

Safe Drinking Water Act (SDWA)
 
US Army Corps of Engineers, Hazardous, Toxic and Radioactive Waste (USACE
 

HTRW) 

STL also provides services under various state and local municipal b>uidclines. A current 
list of Analytical Services and certifications can be provided by the laboratory or 'viewed 
on the MySTL webpage at www.MySTL-inc.com. 

l1)js QMP was written to comply with the National Environmental Laboratory 
Accreditation Conference (NELAC) standards and the STL corporate Quality 
Management Plan, M-Q-OOl. 

1.6 Servicing 

Project Managers are the direct client contact and they ensure resources are available to 
mect project requirements. Although Project Managers do not have direct rcpOlts or staff in 
production, they coordinate opportunities and work with laboratory management and 
supervisory staff to ensure available resources are sufficient to perfonn work for the client's 
project. Project Managers provide a link between the client and laboratory resources. 

The laboratory has established procedures lor perfon-ning and verifying that client servicing 
meels requirements. Typical services provided are: 

• Sample Container~SuppJics- Container Management: Process Operation (VCM-001) 
• Project QAP preparation --:- Pr~ject Planning Prucess (VPM-002) 
• Regulatory advisory functions - Project Planning Process (VPM-002) 
• Consulting -- Project Planning Process (VPM-002) 

Reb'Ulatory and advisory fimctions are addressed under the same procedures used for project 
planning. 
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2. References 

The f()l1owil1g references were used in preparation of this document and as the basis of 
the STL Quality System: 

EPA Requirements E.9J..ouality ManageI!1CI!t P!;ms, EPA QAJR-2, United States 
Environmental Protcction Agency Management Staff, Washington, DC, Draft Interim 
Final, March 2001. 

EPA QU.!llity Map,ll-!!J for EnviroIll11cn.U!.l Programs, 5360, US EPA Office of Research 
and Developmcnt, National Center for Environmental Research and Quality Assumnce, 
Quality Assurance Divislon, July 1998. 

.Q.9_Q~LA]J.~matcd Laboratory PracJ;ices, EPA 2 t85, 1995. 

N~.ti9)!~1 Environmental LaboratorY Accreditation..Cqpfcrenee, ConstiTIltio~, Bylaws. and 
~1@.4il!.d~, EPA600/R-98/151, US EPA Office of Research and Development, July 2000. 

Shell i()r Analytical Chemil'p:y ~~quirements, US Anny Corps of Engineers, 2001. 

DOD Qualitv Systems manu_~1 (QSM) for Emjronl1}~_ntal Laboratoric~, Version 2 

mailto:1@.4il!.d
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3. Terms and Definitions 

Accuracy: the degree of agr~mentbetween an observed value and an accepted refcrence 
value. 

Audit: a systematic evaluation to determine the conformance to specifications of an 
operational function or activity_ 

Batch: environmental samples, which are prepared and/or analyz;ed together with the 
same proccss, using the same lot(s) ofreagcnts. A preparation hatch is composed of one 
to 20 environmental samples of the same matrix, meeting the ahove mentioned criteria. 
Where no preparation method exists (example, volatile organics, water) the batch is 
defined a<> environmental samples that arc analY7.ed together with the same process and 
personnel, using the same lot!'> of reagents, not to exceed 20 environmental samples. An 
analytical batch is composed ofprepared environmental samples, extract." digestates or 
concentrates that are analyzed together as a group. An analytical batch can include 
prepared samples originating from various environmental matrices and can exceed 20 
samples. 

Chain of Custody (CDC): an unbroken trail of accountability that ensures the physical 
s~curity of samples, data and records. 

Clean Air Act: legislation in 42 U.S.C. 7401 et seq., Public Law 91-604, 84 Stat. J676 
Puh. L. 95-95, 91 Sta1., 685 and Pub. L. 95-190, 9 J Stat., 1399, as amended. 

Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA/Superfund): legislation (42 U.S.C. 9601-9675 et seq., as amended by the 
Superfund Amendments and reauthorization Act of 1986 (SARA), 42 U.S.c. 9601 et seq. 

Compromised Sample: a sample received in a condition that jeopardizes the integrity of 
the results. See Section 4.7.1 for a description of these conditions. 

Confidential Business Information (CRI): infonnatiol1 that an organi:r.ation designates 
us having the potential ofproviding a competitor with inappropriate insight into its 
management. operation or products. 

Confirmation: verification of the presence of a component using an additional anat)1ical 
technique. TI1CSC may include second column confinnation, alternate wavelength, 
derivatization, mass spectral interpretation, alternative detectors, or additional cleanup 
procedures. 

Corrective Action: action taken to eliminate the causes of an existing non-conformance, 
defect or other undesirable situation in order to prevent recurrence. 
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Data Audit: a qualitative and quantitative evaluation of the documentation and 
procedures associated with environmental measurements to verify that the resulting data 
are of acceptable quality. 

Demonstration or Capability (DOC): procedure to establish the ability to generate 
acceptable accuracy and precision. 

Equipment BLank: a portion of the final rinse water used aft~r dccontami nation of Held 
equipment; also referred to as Rinsate Blank and Equipment Rinsatc. 

Document Control: th~ act of ensuring that docmncnt<; (and revisions thereto) arc 
proposed, reviewed for accuracy, approved for release hy authorized personnel, 
distributed properly and controlled to ensure use of the correct version at the location 
where the prescribed activity is performed. 

Federal Water Pollution Control Act (Clean Water Act, CWA): legislation under 33 
u.s.e. 1251 et seq., Publie Law 92-50086 Stat 816. 

Field Blank: a blank matrix brought to thc field and exposed to field enviromnental 
conditions. 

Field of Testing (FOT): a field of testing is based on NELAC's categorization of 
accreditation based on program, matrix, analyte. 

Good Lahoratory Practices (GLP): fonnal regulations for performing basic laboratory 
operations outlined in 40 eFR Part 160 and 40 CFR Part 729 ano required for activities 
perfonned under FIFRA and TSCA. 

Holding Time: the maximum time that a sample may be held hefore preparation and/or 
analysis and still be eonsidet'ed valid as promulgated in the method. 

Initial Demonstration of Capability (IDC): procedure to estahlish the ability to 
generate acceptable accuracy and precision. Also referred to as fnitia] Demonstration of 
Proficiency. 

Internal Chain of Custody: an wlbrokcn trail of accoWlt.ability that ensures the physical 
security of samples, data and records. Intemal Chain of Custody refers to additional 
documentation procedures implemented within the laboratory that includes special 
sample storage requirements, and documentation of all signatures and/or initials, dates, 
and times of personnel handJing spel:ific samples or sample aliquol<;. 

Instrument Detection Limit (IDL): the minimum amount of a substance that can he 
measured on specific instrument, with a specified degree ofeonfid~nce that the amount is 
greater than zero. The IDL is associated with the instrumental portion of a !>-pecific 
method only, and specific sample preparation steps are not considered in its oerivation. 
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A calculated lDL, by definition, hao;; an uncertainty of+J00% with 99% confidence, and
 
is the point at which the possibility of detection of talse negatives is 50 % and false
 
positives is 1%. The IOL thus represents a range where qualitative detection occurs on a
 
specific instrument. Quantitative results arc not produced in this range.
 

Instrument Blank: a blank matrix: that is the RaTTle reagents as the processoo sample
 
matrix (i.e. extract, digestatc, condensate) and introduced onto the in~trumel1t for
 
analysis.
 

Laboratory Control Sample (LCS): a blank matrix spiked with a known amount of
 
analyte(s), processed simultaneously with, and under the same conditions as, samples
 
through all steps of the analytical procedure.
 

Laboratory Quality Manual (LQM): a document ~tating the quality policy, 4uality
 
system and quality practices of the laboratory. The LQM may include by ref~encc other
 
documentation relating to the laboratory's quality system..
 

Limit of .Detection (LOD): the minimum amount of a substance that an analytical
 
process can reliably detect. (sec MOL)
 

Matrix: The substrate of a test sample. For purposes of batch and QC requirements
 
determination, the matrix descriptions in Table 1 are used.
 

Table I Matrix Descriptions 

-I .•• ...It~'· t . , :.,~::~-'''~i.;:'''.'li''~';'':''''!+.•;;J= 
Air Air samples as analyzed directly or as adsorbed into a solution or ~ 

abso tion matrix and dcsorbed.-- ... ._---- --" - .......
 

Aqueous sample exc1uded from the definition ofDrinking Water orI Aqueous 
! __-+--,S_al_ine/Estuarinc so~ce. Includc~~~ace water, ~~undwater and elTIucnts._ 

Drinking VYjitc;n- A ucous ~ple \.hat h~s been designated a p{)labl~ v.:~ter sourcc~__ 
. Saline Aqueous sample from an ocean 01' estuary, or other saJt-water source such j 

as the Greal Salt Lake. ' ------+_... ....... _._-----------

Li uid	 J j uid with <15% settleablt: solids.f--=:.:L::..:=-=-- ----+-~=-.;.- . .... ..	 .-/ 
Solid Soi1, sc4~~nt, sludgt: !?! other matrices with> J5% settleable ~?1i~_s.__--I 

Waste A rroduL1 or by-pwduct of an industrial process that result<; in a matrix not 
~---_--+£reviousIydr.:!,iE.~d. n. _ 

Tissue	 Sample of a hiological origin: such as fis~ tissue, shellfish, or plant 
material. Such samp~es shalJ he gr:9~d according.to origin. ____.J 

Matrix Duplicate (MD): duplicate aliquot of a sample processed and analyzed
 
independently; under the same laboratory conditions; also referred to as Sample
 
Duplicate.
 

:\1atrix Spike (MS): field sample to which a known amount of target analyte(s) is added. 
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Matrix Spike Duplicate (MSD): a replicate matrix ~1Jike. 

Method Blank: a blank matrix processed simultaneously with, and under the same 
conditions as, samples through all steps of the analytical procedure. 

Method Oetection Limit (MDL): the minimum amount ofa substance that can be 
lne-dSured with a specilit:d degree of confidence that the amount is greater than zero using 
a specific method. An MDL. by definition, has an uncertainty of+100% with 99% 
confidence, and is the point as which the possibly of detection of false negative is 50% 
and false positive is I %. The MDL thus represent,> a range where qualitative detection 
occurs using a specific method. Quantitative results are not produced in this range. Also 
referred to as Limit of Detection. 

Non-conformance: an indication, judgment, or state of not having met the requiremcnL<; 
of the relevant specifications, contract, or regolation. 

Precision: the degree to which a set of observations or measurements of the same 
property, usually obtained under similar conditions, confonn to themselves; a data quality 
indicator. 

Preservation: refrigeration and or reagents added at the time of sample collection to 
maintain the chemical and or biological integrity of the sample. 

Proficiency Testin~: determination of the laboratory calibration or testing perfonnance 
by means of inter-laboratory comparisons. 

Proficiency Test (PT) Sample: a sample, the composition of which is unknown to tbe 
analyst, that is provided to test whether tht: analyst/lahoratory can produce aualytir.al 
results within specified pelformancc limits. Also referred to as Performance Evaluation 
(PE) sample. 

Proprietary: belonging to a private person Or company. 

Quality Assurance (QA): an integrated system of activities involving planning, quality 
control, quality assessment, reporting and quality improvement to ensure that a product or 
service meets defined ~tandards of quality with a stated level of confidence. 

Quality Assu.rance (Project) Plan (QAPP): a formal document describing the detailed 
quality control procedures by which the quality requirements defined for the data and 
decislons pertaining 10 a specific proje<..1 are to he achieved. 

Quality Control (QC): the overall systt:rn of technical activities whose purpose is to 

measure and control the quality of a product or service so that it meets the needs of users. 
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Quality Control Sample: an uncontaminated sample matrix spiked with a known 
amount(s) of an analyte(s) from a source ind~endent from the calibration gtandards. It is 
generally used to e,.<;tablish intra-Iabomtory or analyst specific precision and bias or to 
assess the performance of all or a portion of the measurement system. 

Quality Management Plan (Q~\1 P): a formal document describing the management 
policies, objectives, principles, organizationaJ authority, responsibilities, accountability, 
and implementation plan of an agency, organization or laboratory to ensure the quality of 
its product and the utility of the product to its users. 

Quality System: a structured and documented management system describing the 
policies, objectives, principles, organizational authority, responsibilities, accountability; 
and implementation plan ofan organization for ensuring quality in its work processes, 
products (items), and services. The quality system providcg the framework for planning, 
implementing, and assessing work performed by the organi;r.atinn and for canying out 
required QAlQC. 

Quantitation Limit (QL): the lowest point at which a substance can be quantitatively 
measured with a specified degree of confidence using a specific method. The QL can be 
based on the MOL, and is generally calculated as 3-5 times the MDL, however, there arc 
analytical techniques and methods wbere this relationship is not applicable. Also referred 
to a Practical Quantitation Level (PQL), Estimated Quantitation Level (EQT .). or Limit of 
Quantitation (LOQ). 

Raw Data: any original information from a measurement activity or study recorded in a 
laboratory notebook, workshceL<;, records, memoranda, notes, or exact cnpies thereof and 
that are nec~ssary for the reconstruction and evaluation of the report of the activity or 
study. Raw data may include photogmphy, microfilm or microfiche copies, computer 
printouL.., magnetic media, including dictated observations, and recorded data from 
automated instruments. Reports specifying inclusion of "raw data" do not need all of the 
above included, but sufticicnt information to create the report data. 

Record Rctcntiun: the systematic collection, indexing and storing ofdocumented 
infonnaiion under securc conditions. 

Reference Standard: a standard, generally of the highe~1 metrological quality available 
at a given location, from which measurements made at that location are derived. 

Reporting Limit (RL): The level to which data is reported for a specific test method and 
lor sample. The RL is generally related to the QL. The RL must be minimally at or 
above the MDL. 

Resource Conservation and Recovery Act (RCRA): legislation under 42 USC 32] et 
seq. (1976). 
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Safe Drinking Water Act (SDV\lA): legislation under 42 USC 300f et seq. (1974), 
(Puhlic Law 93..523). 

Samplin~ and Analysis Plan (SAP): A fonnal document describing the detailed 
sampling and analysis procedures for a specific project. 

Selectivity: The capability of a method or instrument to respond to a target substance or 
constituent in the presence of nun-target substances. 

Sensitivity: the capability of a method or instrument to discriminate between 
measurement responses representing different levels (e.g., concC1ltrations) of a val;abte of 
interest. 

Spike: a known amowlt of an analytc added to a blank, sample or sub-sample. 

Standard Operating Procedure (SOP): a written document which details the method of 
an operation, analysis or action whose techniques and procedures are thoroughly 
prescribed and which i~ accepted a..<; the method for performing certain routine or 
repetitive tasks. 

Systems A~dit: a thorough, systematic, on-site, qualitative review of the facilities, 
equipment, personnel, training, pr()cedures, record keeping, data validation, data 
management, and reporting aspceL~ of a total measurement system. 

Storage Blank: a blank matrix stored with field samples ofa similar matrix. 

Trip Blank: a blank. matrix placed in a sealed container at the laboratory that is shipped 
and held unopened in the field and returned to the laboratory in the shipping container 
with the field samples. 

Test Method: defined technical procedure for perfonning a tesl 

Toxic Substances Control Act (TSCA): legislation under 15 USC 2601 e( seq., (1976). 

Traceability: the property of a result of a measurement that can he related to appropriate 
international or national standards through an unbroken chain of comparisons. 

Verification: confirmation by examination and provision of evidence that specifi.ed 
requirements have been met. 
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4. Man(J,g~ment Requirements 

4.1. Or~anization and Management 

4.1.1. Organization 

The STL-Connecticut organizational structure is presented on the organiJ':ational chart as 
outlined in the appendix. A QA Manager is designated at the STL facility and reports to 
the Laboratory Director. The facility QA Manager has an indirect reporting relationship 
to the Corporate QA Director. 

4.1.2. Roles and Responsibilities 

President 

The President of STL, Tnco has overall management responsibility and authority for 
Severn Trent's labora.tory division, including responsibility for hudgeting, resource 
allocation, long teon planning, sales, marketing, and final approval on all management 
and administrative policies and management plans. The President authorizes the STL 
Corporate LQM and as such, sets the standards for the Quality System. 

Chief Operating Officer (COO) 
The COO is responsible for daily management of all STL facilities. The COO's 
responsibilities include allocation of personnd and resources, long term planning, and 
development of technical policies and rnanagement plans. The COO authorizes the STL 
Corporate LQM and is responsihle for ensuring that busines.s operations are conducted in 
accordance with its requirements. 

Vice President Client and Operations Seniccs (VP COS) 
The VP of Operations Services is responsible for all essential elements of offerings to 
clients, including risk management, legal compliance and contract administration, quality 
assurance, information technology, and environmental health and safety. The VP COS 
authorizes Lhe QMP and responsibilities include authorization of Manuals, Policies and 
Procedures, providing support and direction to the Managers of these areas, and 
supporting the COO in decisions regarding long tenn planning, resource allocation, and 
capital expenditures. 

QA Director . 
The QA Director is responsible for establishing, implementing and communicating STI./s 
quality system. The QA Direc.;tor monitors compliance with the QMP, provides 
regulatory and technical updates to the STL facilities, assists in development of 
management plans and technical policies to be approved by tJle COO, and coordinates 
training within STL. The QA Direc,1or is available to any employee in STL to resolve 
data quality or ethical issues. The QA Director is independent of operational functions. 
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Director of Technical Services
 
The Director of Technical Services is responsible for establishing, implementing and
 
commlUl1cating STL's Technical Policies, Standard Operating Procedures, and Manuals.
 
Other responsibilities include conducting teclmical assessments as required, acting as a
 
technical resource in national contracl<; review, coordinating new technologies,
 
establishing best practices throughout STL, advising STL staff on tcchnolo!,'Y advances,
 
innovations, and applications, and organizing and TUlUling STL's tcchnical committee.
 

Chief Information Office,- (CIO)
 
The CIa is responsible for establishing, implementing and communicating STL's IT
 
Policies, Standard Operating Procedures, and Manuals. Other responsibilities include
 
coordinating new technologies, development of electronic communication tools such as
 
STL's intranet and internet sites, ensuring data security and documtmtation of software,
 
ensuring compliance with Good Automated Laboratory Practices (GALP), and assistance
 
in establishing, updating, and maintaining Laboratory Information Management Systems
 
(LIMS) at the various STL facilities.
 

Em'ironrnental Health and Sa.fety (EH&S) Director
 
111e Health and Safety Coordinator is responsible for the safety and well-being of all
 
employees while at the laboratory. This includes, hut is not limited to, administering the
 
C011-"lOrate Safety Manual that complies with federal regulations, MSDS train,ing and review,
 
conducting laboratory safely orientation and tours for all new employees, providing
 
in~tructions on safety equipment, cleaning up laboratory spills, and instructing personnel of
 
laboratory procedures for emergency situations. TIle Health and Safety C,oordillator is on

eall 24-hours a day, 7-days a week for all laboratory situations.
 

The Health and Safety Coordinator responsibilities additionally include waste management
 
of laboratory generated hazardous wa..t:e in accordance with appropriate regulations. This
 
includes maintenance of required documentation, such as wa"te manif~1s, segregation of
 
\vaste in accordance with requirements, and training of personnel in proper segregation of
 
waste and prcparalion ofSafety Telatcd SOPs.
 

General Manager (GM) 
The GM is directly respon!.i.ble for the daily opcratlons of one or more operating facilities 
within STL. The GM's responsibilities include allocation of personnel and resources, 
long term planning, setting goals, and achieving the financial, business, and quality 
objectives of STL. The GM ensures timely compliance with corporate management 
directives, policies, and management systems reviews. 

Laboratory Director 
The Laboratory Director oversees the daily operations of the laboratory. The Laboratory 
Director's responsibilities include supervision of staff, setting goals for the employees, 
and achieving the firiancial, business, and quality objet.iives of the facility. The 
Laboratory Director is to maintain technical understanding of analytical methodology for 
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the laboratory operations, development ofproctxlural improvements and investigation of 
non-confonnances. 

QA Manager 
The Quality Assurance Manager (QAM) has the full-time responsibility to evaluate the 
adherence to policit.'S and to assure that systems arc in place to produce the level of quality 
defined in this LQM. The QAM is responsible tor: 

• Ensures IDUMDL studies are completed and documented 
• Ensures method validation studies are completed and documented 
• Periodically pertonns data package inspe<..1jons 
• Pcrtonns data authenticity audits on 100% of analysts and instnuncnts 
• Assist in the preparation, compilation, and submittal of quality assurance project 
plans 
• Reviews program plans for consistency with organizational and contractual 
rcquiremoots and ad"ises appropriate personnel ofdeficiencies 
• Maintains QA records 
• Maintains certification.'1 and accreditations 
• Initiates and oversees both internal and external audits; documents root cause 
investigations for all noted deficiencies; and ensures timely audit closure 
• Maintains a corrective action process for intcmally identified issues and ensures 
timely closure 
• Manages the laboratory's PT Program and pcrformsidocuments root cause 
investigations for all failures 
• Monitors to ensure the documentation of training and method demonstration are 
current 
• Facilitates SOP development and document control 

The QA Manager shall have the final authority to accept or rlject data. and to stop work 
in progress in the event that procedures or practiccs compromise the validity and integrity 
of anal}1ical data. The QAM is available to any employee at the facility to resolve data 
quality or ethical issues. The QA Manager shall be independent of laboratory operations 
and ha<; an indirect reporting relationship to the QA Director. 

Project Managers 

The laboratory recognizes the importance of eflicient project management. The 
laboratory Project Managers (PM) are responsible for preparing the project technical 
profile which sullunarizes QA/QC requirements for the project, maintaining the 
laboratory schedule, communicating technical requirements to the laboratory, and 
advising the Laboratory, QA and Technical Managers of all variances. The laboratory 
Project ManagCl' will provide tcchnical guidance and the necessary laboratory-related 
iofonnation to the preparer ofproject-specific QAPPs and provide peer review of the 
tinal document to ensure accuracy of the laboratory infonnation. 
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Technical Mana~ers (Laboratory Departmental Group Leader/Supervisor) 

The Laboratory Supervisor oversees the daily operations of their particular laboratory 
department. The supervisor's responsibilities incl udc supervision of staff, setting goals 
and objectives for their employees, and achieving the bu..c:;iness and quality objectives of 
the facility. 

4.2. Quality System 

4.2.1. Ohjectives of STL-Connecticut Quality System 

Thc goal of the STL-Connecticut Quality System is to ensme that business operations are 
conducted with the highest standards ofprotessionalism in !he industry. 

To achieve this goal, it is necessary to provide our clients with scientifically sound, well 
documented, reb'1llatory compliant data, and to ensure that we pro"idc the highest quality 
service available in the industry with uncompromising data integrity. A well-structured, 
organized and communicated quality system is essential in meeting this goal. TI1e 
laboratory's quality system is designed to minimize systematic error, encourage 
constructive, documented problem solving, and provides a framework for C{)ntinuous 
improvement. 

This LQM, Work lnstructions and the SOPs are the basis and outline for oW" quality and 
data integrity system and contain requirements and general guidelines under which the 
laboratory conducts operations. In addition, other documents may be used by the laboratOl)' 
to clarify compliance with quality system or other client requirements. Within the LQM, 
soP or Work Instmction numbers ure noted in parenthetic text. These numbers refer to the 
lahofat(lry proecdure(s) associated with the subject itcm. A table listing these quality 
system policies and procedures is appended to this document. 

The QA Manager is responsible for implementing and monitoring tllC Quality System. The 
QA Manager reports to the Laboratory Director on the perfi>rrnance of the quality system for 
reviev.r and continuous improvement. The QA MatJager has sufficient authority, access to 
work areas, and organi7.ational freedom (including sufficient independence from cost and 
l.'chedule considerations) to: 

• lnitiate action to prevent the occurrence (If any nonconfoffilities related to product, 
process and quality system, 
• Identify and record any problems affecting the prod.uet, process and quality system, 
• Initiate, recommend, or provide solutions to problems through designated channels, 
• VeritY implementation of sol utions, and 
• Assw'e that further work is ~toppcd or controlled until proper resolution of a non
confmmance, deficiency, or wlsatisfactory condition has occurred and the deficiency or 
unsatisfactory condition has been corrected. 
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The QA \1anager identifies opportunities for continual improvement. When a situation 
arises where acceptahle re.'\Olution of identified issues cannot he agreed upon at \:he 
laboratory, direct access to STL's Corporate Quality Director is available. This provides 
laboratory QA personnel independence, where needed, to ~sure that QA policies and 
procedures are enforced. 

The Laboratory Quality Manualls the basis and outline for the STL-Connecticut Quality 
System and contains guidelines under which the STLkConnecticut facility conducts 
operations in accordance with the STL Corporate Quality Management Plan (QMP). 

4.2.2. Laboratory Quality Manual (LQM) 

The following elements are addressed in the STL-Connecticut facility's LQM: 

I. Table of Contents, lists ofreft:renccs and glossaries, and appendices. 
2. Quality policy statement, including objectives and commitments, by facility 
management. 
3. Organization and management structure of the laboratory, its place in the STL 
organi7ation and relevant organizational charts. 
4. Relationship between management, technical operations, support service~ and 
the quality system. 
5. Record retention proeedur~. 

6. Document control procedure. 
7. Job descriptions of cs~ent1a1 staff and reference to job descriptions of other 
staff. 
8. Identification of the labonltory's approved signatories. 
9. Procedure for achieving traceabili ty of measurements. 
10. List ofiest methods under which tl,e laboratory perfonns its testlng. 
1J• Procedure for reviewing new work. 
12. Reference to the calibration and/or verification test procedures used. 
13. Sample handling procedure. 
14. Reference to the major equipment, reference standards, facilities and services 
used by the laboratory in conducting tests. 
15. Reference to procedures for calibration, verification and maintenance of 
equipment. 
16. Reference to verification practices including inter-laboratory comparisons, 
proficiency testing prob'Tams, use of reference materials and internal QC practices. 
17. Procedures for feedback and corrective action when testing discrepancies are 
detected, or departures from policies and procedures occur. 
18. Procedure for exceptionally permitting departures from documented policies 
and procedures or from stlUldard specifications. 
19. Procedure for dealing with client complaints. 
20. Procedure for protecting client confidentiality and proprietary rights. 
21. Procedure for audits and data review. 
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22. Procedure for establishing that personnel are adequately experienced and 
trained. 
23. Reference to procedures {ar reporting analytical results. 

4.3. Document Control 

A system of document control is essential to provide the framework necessary to ensure 
that methods and procedures are followed in a consistent manner. 

The STL-Conneeticut laboratory has developed a centralized document control system 
and is administered by the QA department. The document control system provides for 
the following: 

A unique document control number for each document 
A central location for all documents 

., A systematic method, for distribution of approved documents 

•
 A tracking system for existing docwncnts 

• Identit'ication of documellt revisions 

" 
•
•
•
 

A mechanism {or ~riodie review of documents 
Archi val of outdated material 
A focal point for infannation exchange 
Facilitates the establishmtlnt of standardized methods and procedures 

4.3.1. Document Control Procedure 

Security and control of documents is necessary to ensure that confidential infonnation is 
110t distdbuted and that all current copies of a given document are from the latest 
applicable revision. Unambiguous identification of a controlled document is maintained 
by identification of the following itcms in the document he-elder: Document 'Kame, 
Document Number, Effective Date, Numher of Pages. Controlled documents arc 
authorized by Managcment andfor the QA Department. Cnntrollcd documents arc 
marked as such and records of their distribution are kept by the QA Departmcnt. 
Controlled documents, such as SOPs 'will be stanlpcd in red with "Controlled Document 
#". Ifthis writing is not in red, then that copy will not be considered a controlled 
document. 

4.3.2. Document Revision 

Changes to documents occur when a procedural change warrants a revision of thtl 
docmnent. When an approved revision of a controlled,document is ready for distribution, 
obsolete copies of the document are replaced with the current version of the docllillcnt. 
The previous revision of the controlled document is archived by the QA Department. 
Laboratory SOPs and quality documents are required to be reviewed annually and 
updated as needed. 
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A detailed description of the document control system is contained in STL-Conneetieut 
SOP for Document Control. This document is available for inspection and review during 
a site visit. The Quality Assurance Manager is responsible for ensuring that the 
document control system is properly managed. Any new or revised document must be 
submitted to the QA Manager for review and distribution. 

4.4. Request, Tender, and Contract Review 

4.4.1. Contract Review 

For many environmental sampling and analysis programs, testing design is site or 
program specific and does not necessarily "fit" into a standard laboratory service or 
product. It is STL's intent to provide both standard and customized enviromnental 
laboratory seJ'\oiees to our clients. To ensure project success, technical staff perform a 
thorough review oflechnkal and QC requirements contained in contracts. Contracts an~ 

reviewed for adequately defmed requirements and STL's capability to meet those 
requirement.<;. 

Contract review shall include a review of the client's requirements in terms of compound 
Iist~) test methodology requested, sensitivity, accuracy, and precision requirements. Tlte 
STL representative ensures that the laboratory's test methods are suitable 10 achieve these 
requirements and must ensure that the laboratory holds the appropriate certifications and 
approvals to perform the work. The review also includes the laboratory's capabilities in 
tenns of turnaround time, capacity, and resources to provide the services requested, as 
well the laboratory's ability to provide tht: documentation, whether hardcopy or 
electronic. If the laboratory cannot provide all services but intends to subcontract such 
services, whether to another STL facility or to an outside finn, this must be documented 
and discussed with the client prior to contract approval. 

All (XlOtraets entered into by STL are reviewed and approved by the appropriate 
personnel at the facility or faclllties performing the work. Any contract requirement or 
amendment to a contract communicated to STL verbally is documented and continned 
with the client in writing. Any discrepancy betv.'cen the client's requirements and STVs 
capability to meet those requirements is resolved in writing befoTe acceptance of the 
contract. Contract amendments, initiated by the client and/or STL, arc documented in 
writing for the benefit ofboth the ellent and STL. 

All contracts, Quality Assurance Project Plans (LQMPs), Sampling and Analysis Plans 
(SAPs), contract amendments, and documented communicatjons bccome part of the 
permanent project record as defined in Section 4.12.1. 
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4.4.2. Project Specific Quality Planning 

Communication of contract Rpecific technical and QC criteria is an essential activity in 
ensuring the success of site specific testing programs. To achieve this goal, STL assigns 
a Project Manager (PM) to each client. The PM is the first point of contact for the client. 
It is the PM's responsibility to ensure that project specific t~hnical and QC requirements 
are effectively conununicated to the laboratory personnel heforc and during the project. 
The labnet LIMS system used at STL-CT requires that project infonnation be entered 
prior to scunples being logged into the laboratory. 

The STL - Connecticut facility has establishec.1 many procedures in order to ensure thaI 
communication is inclusive and effective. These include project memos, designation and 
meetings of project teams, and meetings hetween the laboratory staff and the client. STL 
has found it very effective to invite the client into this process. STL strongly encourages 
our clients to visit the laboratories and hold fOnllal or infonnal s~sjons with employees 
in order to effectively cOlmnW1icate client needs on an ongoing hasis, as well as project 
specific details for customized testing programs. 

4.4.3. Data Quality Objectives 

Data Quality Objectives (DQO) are qualitative and quantitative statements used to ensure 
the generation of the type, quantity, and quality of enviromnental data that will be 
appropriate for the intended application. Typically, DQOs are identified before project 
initiation, during the development ofQAPPs and SAPs. The analytical DQOs addressed 
in this section are precision, accuracy, representativeness, completeness, and 
comparabi li ty. 

The components of analytical variability (uncertainty) can be estimated when QC 
samples oftlle right types and at the appropriatc frequency are incorporated into 
measurement process at the analy1ical laboratory. STL incorporates numerous QC 
samples to ohtain data for comparison with the analytical DQOs and to ensure that the 
meliSurcment system is functioning properly. The QC samples and their applications, 
described in Section 5.8.2, are selected based on regulatory, method- or client-specific 
requirements. Analytical laboratory QC samples for inorganic, and organic analyses may 
include calihration blankR, in~1rumcnt blanks, method bhUlks, LCS, calibration standards, 
MS, MSD, and surrogate spikes. 

The DQOs discussed below ensure that data are gathered and presented in accordance 
with procedures appropriate for its intended. use, that the data is of known and 
documented quality, and are able to withstand scientific and legal scrutiny. 

Precision is an estimate of variahility. It is an estimate of agreement among individual 
mcasurements of the same physical or chemical property, under prescribed similar 
conditions. Precision is expressed either as Relative Standard Deviation (RSD) for 
greater than two measurements or as Relative Percent Ditl'ercnce (RPD) for t\\-·o 
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mca~urements. Precision is dctcnnined, in part., by analyzing data from aggregate LCS 
results, MS, MSD, and MD. 

Precision also refcrs to the measurement of the variabilily associated with thc entire 
process, from sampling to analysis. Total precision of the proccs~ can be dctcnnined by 
analysis ofduplicate or replicate field samples and measures variability introduced by 
both the laboratOly and field operations. 

Accuracy is the degrce of agreement hetween a measurement and the tlue or expected 
valuc, or between the average of a number of measurements and the !ruc or expected 
value. It reflects the total error associated with a measuremenL 

Both random and systematic errors can affect accuracy. For chemical properties, 
accuracy is expressed either as a percent recovery (R) or a<; a percent bias (R - 100). 
Accuracy is deteInlined, in parL, by analyzing data from LCS, MS, and MSD. 

R~pr~sentativcncss is the degree to which data accurately and preci!\ely represent a 
chamcteristic of a population, a variation in a physical or chemical property at a sampling 
point, or an environmental condition. Data representativeness is primarily a function of 
sampling strategy; therefore, the sampling ~cheme must be designed to maximize 
representativeness. Represcntativ~ncssalso relates to ensuring that, through sample 
homogeneity, Lhe sample analysis result is representative of the constituent concentration 
in the sample matrix. STL makes every effort to analyze an aliquot that is representative 
ufthe original sample, and to ensure the homogeneity of the sample before sub-sampling. 

Completeness is defined as the percentage of measurements that are judged valid or 
useable. Factors negatively aff~ting completeness include the following; sample 
leakage or breakage in transit or during handling, loss of sample during laboratory 
analysis through accident or improper handling, improper documentation such that 
traceability is compromised, or sample result is rejecLed due to failure to confilrm to QC 
specifications. A completcne~s objective of 95% of the data specified by the statement 
ofwork is the goal established for most projects. 

Comparability is a measure of the confidence with which one data set can btl CQmpared to 
another. Only data of known quality such as precision and bias he readily compared. To 
ensure comparability. all laboratory analysts are required to usc unifonn procedures (e.g., 
SOPs) and a uniform set ofunits and calculations for analyzing and reporting 
environmental data. 

4.5. Subcontracting 

STL Connecticut may find the need to send selected analyses to a subcontract laboratory 
either within the STL network or outside of the STL organization. The most common 
reason for utilization ofa subcontract facility is that the procedure is not routinely 
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performed by the STL Connecticut laboratory and the subcontractor has greater 
experience in day-to-day execution of the method. All suhcontract laboratories utilized 
by STL on a continuing basis require approval of the QA department prior to use, either 
on a corporate level or locally. 

Subcontracting is arranged with the documented consent of the client, in a timely 
response which shall not be unreasonably refused. All QC guidc1ine~ specific to the 
client's analytical program are transmitted to the ~ubcontractor and agreed upon hefore 
sending the samples to the subcontract facility. Proof of required certifications from the 
subcontract facility are maintained in STL project records. Where applicable, specific 
QC guidelines, LQMPs, and/or SAPs arc transmitted to the suhcontract laboratory. 
Samples are subcontracted under formal Chain of Custody (COC). 

Subcontract laboratories may receive an on-site audit by a representative of the STL 
nehvork's QA staff if it is deemed appropriate by the QA Manager. The audit involves a 
measure of compliance with the required test method, QC requirements, aq well as any 
special client requirements. 

Project reports from external subcontract laboratories are not altered and are included in 
original form in the final projcct rep0l1 provided by STL. 

Subcontracting may also occur between STL facilities. Subcontracting within STL is 
subject to the same requlrements as detailed above. 

4.6. Purchasing Services and Supplies 

Evaluation and selection of suppliers and vendors is done, in part, on the hasis of the 
quality of their products, their ability to meet the demand for their products on a 
continuous and short term basis, the overall quality of their services, their past history, 
and competitive pricing. This if; achieved through evaluation of objective evidence of 
quality furnished by the supplier, which can include certificates of analysis, 
recommendations, and proof of historical compliance with similar progr.:101S for other 
clients. To ensure that quality critical conswnab1cs and equipment conform to specified 
requirements, an purchases from ~;pecific vendors arc approved by a member of the 
supervisory or management staff. A 1i st of current vendors used by the Jab is on tile with 
the QA dept along with any documented quality issues. 

Chemil;al reagents, solvent,>, glassware. and general supplies are ordered as needed to 
maintain sufficient quantities on hand. Pureha"ing guidelines for equipment and reagents 
meetwilh the requirements orlhe specific method and testing procedures for which they 
are heing purchased. Solvents and Acids are pretested in accordance with the SOP, S-T
OO l, Testing Solvents and Acids, at a predefined STL laboratory. Documentation of lot 
certification is communicated to the QAMs and posted all the STL intranct. 
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4.6.1 Solvent and Acid Lot Verification 

Pre-purchase approval is pertonned for solvents and acids purchased in large quantities 
urue:;.'i a certificate of conformance has been fumished. These may include acetone, ethyl 
ether, hexane, mcthykne chloride, nitric acid, hydrochloric acid, sulfuric acid, and hydrogen 
peroxide. Each lot of incoming supplies requiring pre-approval is checked against the 
previously approved lot numher. lithe lot number is not approved, the lot is refused. If the 
lot number is an approved lot mUllbcr, it is accepted and docwnented. Solvents and acids. 
art;: pre-tested in accordance with STLs Corporate l'estinf? Solvents and Acids procedure 
(S-T-OOl) tor all ofthe STL laboratories. A Certificate ofAnalysis is requested for all 
standards and reagents as applicable and kept on file at the lahoratory. 

4.7. Service to the Client 

Each clientis assigned a Pmject Manager. The PM is the focal point for setting up 
projccL", placing bottle orders, reviewing sample receipts, monitoring jobs within the lab, 
communicating any analytical issues and reviewing the final report. 

4.7.1. Sample Acc~tanc.c Poliey 

Samples are considered "compromised" if the following conditions are observed upon 
sample receipt: 

• Cooler and/or samples are received outside ot"tcmperature specification. 
• Samples are received broken or leaking. 
• Samples are received beyond holding time. 
• Samples arc received without appropriate preservative. 
• Samples are received in inappropriate containers. 
• cac does not match samples received. 
• cae is not properly completed or not received. 
• Breakage of any Custody Seal. 
• Apparent tampering with cooler and/or samples. 
• Headspace in volatiles samples. 
• Seepage of extraneous water or materials into samples. 
• Inadequate sample volume. 
• Illegible, impennanent, or non-unique sample labeling. 

When "compromised" samples are received, it is documented in the project records and 
the client is contacted for instructions. If the client decides to proceed with analysis, the 
project report will dearly indicate any of the above conditions and the resolution. 

4.7.2. Client Confidentiality and Proprietary Rights 
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Data and sample materials provided hy the client or at the client's request, and the results 
obtained by STL, shall be held in confidence (unless such information is generally 
available to the public or is in the public domain or client has failed to pay STL for all 
services rendered or is otherwis~ in breach of the tcnns and conditions set forth in the 
STL and client contract) subject to any disclosure required by law or legal process. STL's 
reports, and the data and information provided therein, are for the exclusive use und 
benefit of client, and are not released to a third party withollt written consent from. the 
c1 ient. 

4Jt Complaints 

STL believes that effective client complaint handling processes have imp0l1ant business 
and strategic value. Listening to and documenting client's concerns eapturcs 'client 
knowledge' that helps to continually improve processes and outpace the competition. 
Implementing a client complaint handling process also provides assurance to the data user 
that the laboratory will stand behind its data, service obligations and products. 

Client complaints or noted discrepancies are documented, communicated to management, 
and addressed promptly and thoroughly. Client complainLs art~ documented by the 
employee receiving the complaint. The documentation can take the fonn of a corrective 
action report (as described in Section 4.10) or in a fonnat specifically designed for that 
purpose. Thc Laboratory Director, PM, Customer Service Manager, and QA Manager 
arc informed of all client complaints, and assist in rcsolving the complaint. 

The nature oftlle complaint is identified, documented, and investigated, and an 
appropriate action is determined and taken. In cases where a client complaint indicates 
that an established poliey or procedure was not followed; the QA department is required 
to conduct a special audit to a"sist in resolving the issue. A written confirmation, or letter 
to the client, outlining the issue and response taken is strongly recommended as part of 
the overall action taken. 

The number and nature of client complaints is reported to the Corporate QA Manager in 
the QA Monthly rcport suhmitted by each facility. ~nle overall number of complaints 
received per facility is tracked and the appropriateness of the response to client 
complaints is a'\Sessed. Monitoring and addressing the overall level and nature of client 
complaints aTld the effe<..'tiveness of the solutions is part of the Management Systems 
Revicv.!. 

4.9. Control of Non-conformances 

Non-conformances inc.1ude any out of control occurrence. ~on-eonformancesmay relale 
to client specific requirements, procedural requirements, or equipment issues. All non- . 
cunformances in the laboratory arc documented at the time oftheir occurrence. 
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All non-conformances that affect a sample and/or sample data become part of the 
affected project's permanent record. When appropriate, reanalysis is performed where 
QC data falls outside of specifications, or where data appears anomalous. If the 
reanalysis comes back within established tolerances, the results are approved. Iflhe 
reanalysis is still out<>ide tolerances, further reanalysis or consultation with the 
Supervisor, Manager, PM, Laboratory Director, or QA Manager for direction may be 
required. All records of reanalysis are kept with the project files. 

Where non-conformances ~..pecifically affect a client's sample anlVor data, the client is 
infomled and action must be taken. Action can take the form of reporting and flagging 
the data, and including the non-coufonnance in the project narrative or cover letter. 

4.10. Corrective Action 

4. ] 0.1. General 

The STL-Connecticut facility has an established, documented corrective action process. 
Each corrective action is thoroughly investigated, and the investigation, outcome of the 
investigation, action taken, and follow-up is documented. Corrective action reports are 
reviewed, approved, and maintained by the QA department. 

All cOITective actions, whether immediate or long-tem1, will comprise the following steps to 
ensure a closed-loop corrective action process: 

•	 Define the problem. 
•	 Assign respon!'.ibility tor investigating the problem. 
•	 Detennine a corrective action to eliminate thc problem. 
•	 Assign, and obtain commitm.ent to, r~sponsibility for implementing the corrective action. 
•	 Implement the correction. 
•	 Assess the effectiveness of the corrective action and verify that the corrective action has 

eliminated the problem. 

4.10.1.1 Immediate Corrective /\I.:tion 

Irrunediate corrective actions to correct or repair non-conforming equipment and systems 
are generally initiated in response to adverse conditions idcntifioo through QC procedures. 
The analyst has relatively quick feedback that a problem exi&1:s, e.g., calibration does not 
meet or QC check samples exceed allowable criteria, and can take immediate action to 
repair !he system. 

The initial resPonsibility to monitor the quality of a function or analytical system lies with 
the individual pertonning the task or procedure. DQOs are evaluated against laboratory
established or against method or client spoc-ified QAJQC requirement... If the assessment 
reveals that any of the QC acceptance criteria are not met, the analYh1 must immediately 
assess the analytical system to correct the problem. When the appropriate corrective aetion 
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measures have been defmed and the analytical system is detennined to be "in-control" or the 
measures required to put the system "in-control" have been identified and scheduled, the 
problem and resolution or plaTUled action is documented in the appropriate logbook or 
NCM. Data generated by an analytical system that is determined to be out-of~controlmust 
never be released without approval of the Section Manager. QA Manager, Laboratory 
Director and client notification. 

4.10.1.2 Long-tenn COITcctive Action 

Long-tcnn COlTcctive action is generally initiated due to QA issues, which are most often 
identified during intcmaJ and cxternal audits. Typically, a deeper investigation into the root 
cause of the nonconfonnance i~ warranted, and the problem may take much longer to 
identify and resolve. Staff training, method revision, replacement of equipment, and LIMS 
reprogramming are examples oflong-tenn corrective action. 

4.10.2. Initiation 

Any employee in STL is authorized to initiate a corrective action. The initial source of 
corrective action can also be external to STL (i.e. corrective action because of client 
complaint, regulatory audit, or proficiency test). When a problem that requires corrective 
action is identified, the following items are identified by the initiator on the corrective 
action report: the nature of the problem, the name of the initiator, and the date. If the 
problem affects a specific dient project, the name of the client and laboratory project 
nwnber is recorded, and the PM is informed immediately. 

4.10.3. Cause analysis 

The corrective action process must be embarked upon as a joint. problem solving and 
constIuctive effort. Identification of systematic eJ.Tors, or errors that are likely to occur 
repetitively due to a defect or weakness in a system, is particularly valuable in 
maintaining an environment of continuous improvement in laboratory operations. 

\Vhen a corrective action report is initiated, the initiator works with the affected 
cmployee(s) and/or department(s) to identify the root cause of the problem. An essential 
part ofthe corrective action process is to identify whcther the problem occurred due to a 
systematic or isolated cITor. 

If the initiator of the corrective action report is uncertain as to what would constitute 
appropriate corrective action or is Wlable to resolve the situation, the problem is 
identified to the Supervisor, Manager, Laboratory Director or the QA Manager who 
provides assistance in the corrective action process. 

The root cause ofthe problem and associated cause analysis is documented on the 
corrective action fonn. 
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4.10.4. Corrective Action 

Once the root l,;ause of a problem is identified, the initiator and atl"ected employee(s) 
and/or department(s) examine potential actions that will rectify the present problem to the 
extent possible, and prevent recurrence of future, similar occurrences. An appropriate 
corrective action is then recommended. The corrective action must be appropriate for 
the size, and nature of the issue. 

Implementation of the corrective action and the date of implementation arc documented 
on the corrective action report. 

Copies of the corrective action fonll are given to the appropriate department(s) and, if 
related to a specific project report, included in the project file. An ~sential part of the 
corrective action process is conmlUnication and awareness of the problem, the cause, and 
the action takcn to prevent future occurrences and/or re<..iify the immediate problem. 

4.10.5. Monitoring Corrective Action 

All corrective action reports are forwarded to the QA Department. The QA department 
reviews all corrective actions and selects one or more ofthe more signifIcant corrective 
actions for inclusion in the annual systems audit. The QA Department also may 
implement a special audit. The purpose of inclusion of the COrrtx,-tlve action process in 
both routine and special audits is to monitor the implementation ufthe corrective action 
and to determine whether the action taken has been effective in overcoming tlle issue 
identified. 

4.11. PI'eventative Action 

Preventative action is defined a<; noting and correcting a problem before it happens, 
because of a weakness in a system, method, or procedw·c. Preventative action includes 
analysis of the Quality System to detect, analyze, and eliminate potential causes of non
confonnances. When potential problems arc identified, preventative action is initiated to 
etlcetively address the problem to eliminate or reduce the risk identified. The 
preventative action process takes the same format as the corrective action process. 

4.12. Records 

It is the responsibility 0 rall members of the laboratory to maintain complete records of 
all operations perfoffilCd. All records shall be neat and organi7ed. Alliahoratory record:; 
are the property of the laboratory and shall not be removed from the premises without 
permission from supervisors. All records are considered confidential and must be 
safebruarded. Unauthorized changes, loss or destlUclion of records can be grounds for 
di..,missal from the laboratory. Consult the Se'LGmIrent Laboratories Ethics :I,>oIiey 
regarding integrity of data and employee conduct. 
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Measurement records must be recorded in pre-printed electronic record logs or pre
printed measurement logs. -nlis JXllicy ..... ill facilitate the organization and archival of all 
laboratory data for future referent:~. In some depaItments records maybe;, kept 
electronically using 1he labnet UMS system. This may include slandcrrd prep, reagent 
prep or sample prep. Electronic records are backed up and safeguarded as per STL's IT 
policies. 

All injection forms, instrumentation forms, sample prep fonns, QC fonns, etc. which are 
used to process samples and measurement resuILs ar~ des(,:ribed and attached to each 
analytical SOP. The SOP specifics where thes~ recorus and fOnTIS arc cataloged and 
stored. 

All measurement data is recorded in pre-numbct'ed, bound, logbooks in pemmnent ink. 
Transcriptions will be avoided whenever possible. The record will reflect the 
measurement performed and all appropriate details tor conclusions related to the 
measurement. The record must be initialed aIld dated by the individual perforn1ing the 
measurement on the day the measurement is perfonncd. Corrections shall be made by 
drawing a single line through the error, initialing and dating the error. All fOffi1S will be 
revicwed by the QA ?vfanager annually. Ifii is found that the document does not meet the 
requiremenL<; of the SOP, the discrepancy is torwardcd to the group/section leader 
through the corrective action process (reference SOP on Corrective Action Reports). 
Further detail on laboratury document control is found in the SOP on Document Control. 

4.12.1. Record Types 

Record types are described in Table 2. 

Table 2 STL Record Types 

Calibration 

Computer LQM EH&S, Manual, Pennits, 
Ta es/Disks Dil) sal Records ====__+-'-':....:..:.:.t~: -'-''-----------1 

._Qf_§~!!!P.J~s... JiQ~~ __,- -+--=-"-.:..:...::..::..::..:-....::.,.:-.=..::'-=-'--+-=-=c.:..::-::: Em 10 cc Handbook 
Sample data OSHA 29 CFR Purt 

---+-------f-] 910 ----i 

Method & 
(Version 
Software 

Sollware 
control) IValidation, 

• Verification 

SAl'	 Personnel files, 
Employee Signature & 
Initials, Training 
Records 

---TStan&·~'=d=s-=----1-T-e-lep-h-o-n-e- Technical and 
i Certificales 1..0 books Administrative Policies 
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"'Examples of Logbooks: Maintenance, Instrument Run, Preparation (standard and 
samples), Standard and Reagent Receipt, Archiving, Balance Calihration, Temperature, 

4.12.2. Record Retention 

Table 3 outlines STL's standard record retention time. For Taw data and project records, 
record retention is calculated from the date the project report is issued. For other records, 
such as Controlled Documents, QC, or Administrative Records, the retention time is 
calculated from the date the document is fonnally retired. Drinking Water records are 
required to be stored for ]0 years. 

Table 3 STL Record Retention 

·oyp-~":::~'fiii ..···" "rfl.'iWi"iiiI 
.. :~~~!'f ...:.::!.~ ...~ 

Raw Data An i 5 Years fro}!!_project completion .. ---1 
.

!lliiUo:.:::~::u!C!I..I!.~'JU;.~.~

i 5 Years from document retirement date :All 

4.12.3. Programs with Longer Retention Requirements 

Specific client projects and regulatory program~ have longer record retention 
requirements than the STL standard record retention length. In these cases, the longer 
retention requirement is noted in the archive. If special instructions exist such that client 
data cannot be destroyed prior to notification of the client, the container or box 
containing that data lS marked as to who to contact for authorization prior to destroying 
the data. 

4.12.4. Archives and Record Transfer 

Archives are indexed such that n:cords are accessible on either a project or temporal 
basis. Archives are protected against fire, theft, loss, deterioration, and vennin. 
Elcctronic records are protected from deterioration caused by magnetic fic1df' and/or 
electronic deterioration. Aeces.c:; to archives is controlled and d(}cwncntcd. 

STL ensures that all records are maintained a.~ required by the regulatory guidelines and 
per the LQM upon facility location change or ownership transfer. 

Stored infonnation may consist ofhardcopy or electronic data stored on a magnetic 
media. 
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All hardcopy infonnation i~ stored at the laboratory that generated the data or off-site at a 
commercial document ~10rage facility equipped with a professional security syi>1em. 

All electronic data is. stored on-site at the laboratory that generated the data or otT-site at a 
conunercial document storage facility equipped with a professional security system and a 
controlled environment suitable for ~iorage ofmagnetic media. 

Access to archived information is controlled by the appropriate data management 
custodian or facility manager. 

At STL-Connecticut, reports for the current year are fLled by thc data managcmcnt 
department. The report -Liles along with any data package arc then ~t()red in numbered 
boxes. The number of the box is recorded into the cross reference logs and then stored in 
the designated storage area. The previous year's data is stored off-site at a secure storage 
facility. All jobs must he signed out in a logbook ifbeing removed from the data 
management area. 

STL ensures that all records are maintained as required by the regulatory guidelines and 
per the LQM upon facility location chang~ or ownership transfer. Upon STL facility 
location change, all archives are retained by 811" in accordance with the LQM. Upon 
ownership transfer, record retention requirements arc addressoo in the oVlinership transfer 
agreement and the responsibility for maintaining archives is clearly established without 
disclosing client confidentiality. Clicnt~ shall be notified in the case of ownership 
transier. 

In the event that the laboratory is closed, aJl final test reports generated by the laboratory 
will be submittcd to the clients if not previously provided. All records wiII then he 
transferred to STL's corporate record storage location. All boxes and contents will be 
appropriately labeled with the dates ofdestruction (Refer to Tables 5 and 6) and managed in 
accordance their policies. 

4.13. Internal Audits 

4.13.1. Audit Types and Frequency 

A number of types of audits arc performed at STL. Audit type and frequency arc 
categorized in Table 4. 

Table 4. Audit Types and Frequency 

AnnualSystems QA Department or Designee 
--------'~-~------------......III 
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:~·Auchi;typ:e.~~ :~:~~; ,~;;~, R~ffi)eme!t~i; ,~ ~':::~ ;~:: ,;;~: ~ ~ ;':' ~~.(~ci~ri:~y+ ~ ~;~::;~~: ~i'., 

Data RepQl"t ~evlew: 

As necessary to ensure an 
Data QA Department or Designee effective s~~ondary revie~_process 

Analyst Data Audit~.~ 

1°9% of all analysts annually _"._ 
Electroo.ic p'~ta Audits: 

___-t-1_0_0_~ of all organi~lnl:i~ments 

Special QA Department or Designee As Needed 

4.13.2. Systems Audits 

Facility ~ystems audits are technical in nature and are conducted on an ongoing basis by 
the QA Manager or his/her designee at eaeh facility. Systems audits cover all 
dcpat1ments of the facility, both operational and support. 

The audit report is issued hy the Internal Auditor of the facility within 30 calendar days 
of the audit. The audit report includes the following elements: Introduction, Scope of 
Audit, Type of Audit, Improvements and Innovations, Deficiencies, and a timeframe 
within which the audit must be addressed. The audit report is addressed to the 
Laboratory Director and copied to the General Manger. lfthe internal audit is pertonned 
by someone other than the facility QA Manager, the report must also be addressed to that 
QA Manger. 

Written audit responses are required within 30 calendar days of audit. report issue. The 
audit response follows the format ofthe audit report, and corrective actions and t.ime 
frames for their implementation arc included for each deficiency. The audit response is 
directed to all individuals copied on the audit report. Where a corrective action requires 
longer than 30 days to complete, the target date for the corrective action implementation 
is stated and evidence of the corrective action is submitted to the QA Department in the 
agreed upon time frame. 

4.0.3. Data Audits 

Data audits are focused to assess the level of customer service, method compliance, 
regulatory compliance, accuracy and completeness oftest results and reports, 
documentation, and adherence to established QC criteria, laboratory SOPs, technical 
policy, and project specific QC criteria. Data audits may be accomplished through 
electronic instrument data audits, analyst data authenticity audits or tinal project report 
review. 

A data auditing frequency target of5% has becn established. The QA Department 
provides feedback and/or corrections' and revisions to project reports where necessary. 
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Data audit.s include spot-checking of manual int.egrations by QA personnel in order to 
determine that the manual integration is appropriate and documented according to 
Section 5.3.6. 

Records ofthe data audits arc kept, and the frequency of data audits is included in the 
monthly QA report. In perfonning data audits, it is essential that data be assessed in 
tenns of differentiating between systematic and isolated errors. Upon noting anomalous 
data or oecunenlXlS in the data audit.s, the QA Department is responsible for seeking 
clarification from the appropriate personnel, ascertaining whether the error is systematic 
or an isolated error, and overseeing correction and/or revision ofthe project report if 
necessary. Errors found in client project reporlc; are revised and the revision sent to the 
client The QA Department is also responsible for assisting in the corrective action 
process where a data audit leads to identification of the need for process evaluation and 
change. 

\-\'here specific clients and regulatory programs require more frequent data auditing, the 
individual facility meets the data auditing frequency for that program. For projects 
falling under the DOD QSM, a J0% data audit frequency shall be followed. 

4.13.3.1 Data Authenticity Audits 

Data authenticity audits shall be performed on 100% of all analysts by the QA 
department or a designee independent from the operations. Performing data authenticity 
checks will typically include verifying raw data, evaluating calculation tools and 
independently reproducing the final results and comparing it to the hardcopy on randomly 
selected batches of data. The QA manager will report the percentage of analysts reviewed 
(for the year) in the monthly QA report and should average about 8% per month. 

4.13.3.2 ELect.ronic Data Audits 

Electronic dat.a audits are performed on 100% of all organic instruments by the QA 
department or a designee independent from the operations. This may include Mint 
Miner<i9 scanning of randomly selected batches of electronic data followed by a 
chromatography system review. The QA manager will report the percentage of 
instruments reviewed (for the year) in the monthly QA report and should average about 
8% of instrument.. per month. Electronic d.:1ta audits include spot-checking of manual· 
integrations by QA personnel in order to detcnnine that the manual integration is 
appropriate and documented. 

4.13.3.3 Final Rcporlc; Reviews 

The frequency of auditing final reports depends on the ciTectiveness of the lahoratory's 
secondary rev1ew process. If the laboratory infrequently finds report errors or there is a 
low percentage ofrevist::d reports due to analytical enol', audits may be less frequent. 
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4.13.4. Special Audits 

Special audits are conducted on an as needed basis, generally as a follow up to specific 
issues such as client complaints, corrective actions, proficiency testing results, data 
audits, systems audits, validation comments, or regulatory audits. Special audits are 
focused on a specific issue, and report tonnat, distribution, and limeframes arc designed 
to address the nature of the issue. 

4.13.5. External Audits 

STL facilities are routinely audited by clients and external regulatory authorities. STL is 
available for these audits and makes ~very effort to provide the auditors with the 
personnel, documentation, and assistance required by the auditors. STL recommends that 
the audits be scheduled with the QA Department so that all necessary personnel are 
available on the day of the audit. 

4.14. Management Reviews 

4.14.1. QA Reports to Management 

A monthly QA report is prepared by QA Manager and fOIvlarded to the Laboratory 
Director, the GM, and the Corporate QA Manager. TIle reports include statistical results 
that are used to assess the effectiveness of the Quality System. The format of the 
monthly report is shown in Figurt: 1. 

4. J4.2. Management Systems Review 

A Quality Management Systems review of the facility is perfOlmed at least annually by 
t:ither the Laboratory Director, QAM or his/her designee. The management system::; 
review ensures that the laboratory's quality system is adequate to satisfy the laboratory's 
policies and practices, government requirements, certification, accreditation, approval 
requirements, and client expedations. Management systems reviews are accomplished 
through monthly quality assurance reporting, goal setting and an annual LQM review and 
reVISlOn. 

4.14.3 Monthly QA Report and Metrics 

By the 3mday of the month, the QA manager prepares a monthly QA report. The report is 
sent to the Laboratory Director, General Manager and Corporate Quality Director. The 
report contains a narrative StDTIffia.ry and metIics sprcadshea . At a minimum, the report 
content contains the items listed below (Figure 1). During the course of the year, the 
Laboratory Diret.-ior, General Manager or (',orporatc Quality Director may request that 
additional infonnation be added to the report. 
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Figure 1. Monthly QA Report Format 

_. 
! Audits 

-
1 

Internal. System Audits 
External System Audits 

2 ' Revised Reports I Client Feedback 
Revised Reports 
Client Complaints 
Client Compliments 

3 Certification Changes 
Changes 
Losses I Revocations 

4 Proficiency Testing 
) Study participation and scores 

5 

6 

ADoended 

I 

t Combined PT scores 
Repeat failures 
SOP Status 
Report the percentage of SOPs that have been 
revised or reviewed within the last 24 months. 
Miscellaneous QA and Operational Issues
 
Narrative outlining improvements. regulatory
 
compliance issues and general concerns.
 

1 Metrics Spreadsheet 
Summarize metrics in template provided by the 
Corporate Quality Director 
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5. Technical Requirenlent.,~S' _ 

5.1. Personnel 

5. 1.1. General 

The STL-Connecticut managem~nt believes tJ1at its highly qualified and professional 
staff is the gingle most important aspect in assuring the highest level of data quality 
service in the industry. 

STL-Connecticut staff con~f;t5 of over forty professionals and support personnel that 
include: 

• Laboratory Director 
• Senior Management 
• Quality Ag,,'iurance Manager 
• Infonnation Systems Analyst 
• Analytical Chemists 
• Laboratory Tecl:micians 
• Sample Custodian 
I: Health and Safety/Waste Management Coordinators 
• Customer Service Staff 
• Account Executives 

In order to ensure that employees have sufficient education and experience to perfonn a 
particular task, joh descriptions arc defined for each laboratory position. Job descriptions 
are located on the STL Intranet HR web page. 

The persOlmcl who are responsible for operations of sample analyses and data validation 
are outlined in Section 5 of the Appendix. Section) of the appendix presents 
professional profiles of key personnel within the STL-Connccticut organization. Profiles 
of additional STL staff members are available forreview during a facility visit or are 
available upon speeial request. 

5.1.2. Training 
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STL is committed to furthering the professional and technical development of employees 
at all levels. The QA Manager and the Lahoratory Management may periodically review 
the training needs of the ~taff and make recommendations for any additional training. 
Each department within the laboratory is responsible for personnel training. Each 
training session, whether it be individual or group training must be documented utilizing 
the fonns attached to the SOP for Employee Training. The completed forms must be 
suhmitted to the Human Resource department for placement into the employee training 
files. 

Orientation to the laboratory's policies and procedures, in-house method training, and 
employee· attendance at outside training courses and conferences all contribute toward 
employee proficiency. The QA section, jn conjunction with the Human Resources section 
are r~1Xmsihle for maintaining documentation of these activities. 

Project specific training may also lake place. Prior to work on a new project, the 
dissemination ofproject infonnation and/or project op~ning meetings may occur to diseu~s 

schedules and unique aspect'> ofthe project by the Project Manager. Items to be discussed 
may include the project technical profile, turnaround times, holding tim~, methods, analyte 
Ii~tl), reporting limits, delivcrables, sample hazards, or other spccial requirements. Group 
Leader will then hold deparlmentalmccting to di~uss upcoming project:>. These meetings 
provide direction to the laboratory staff in order to maximize production and client 
satisfaction, while maintaining quality. 

The following evidence items are maintained in the employees technical training file for 
each t~hnical employee: 

•	 Initial Demonstration of Capability (IDOC) 
•	 The employee has read and understood the latest v~rsion ofthc laboratory's quality 

documentation. 
•	 The employee has read and understood the latest, approved version of all test methods 

and/or SOPs {or which the employee is responsible. 
•	 Annual evidence of continued DOC that may include successful analysis of a blind 

sample on the specific test method; a similar test method; an annual DOC; or four 
successive and acceptable LeSs. 

•	 An ethic Agreement signed by each staff member (renewed each year) 
•	 A eonfid~ntialjty agreement signed by each stafImember (renewed eal.:h year) 
•	 Documentation of external training courses attended 
•	 All training regarding QA policies and procedures 

Human Resources maintains documentation and atte~1ation forms on employment status & 
records; bendit programs; timekeeping/payroIl; and employee conduct (e.g., ethics). This 
information i.s maintained in the employee's secured personnel file. This includes: 

•	 An Ethics Agreement signed by each staff member (renewed ~ach year). 
•	 A Confidentiality Agreement signed by each staffmembcr (renewed each ycaT). 
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Minimum training requirements for STL-Conoecticut employees are outlined in Table 5. 

Table 5 STL Employee Minimum Training Reqllircmcnts 

All 
All 

Technical and PMs . 
All 

Annually -----_...:.-
Qualitv ..~s~uran?e.9ualter 1 An 
Initial Demonstration of Prior to unsupervised method Technical
 
CapabilityQDOC) Performance
 

Prom the date of initial employment uJlkss otherwise indicated. 

Teelmical training is accomplished within cach laboratory by management to ensure 
method comprehension. All new personnel are required to demonstrate c<lmpetcncy in 
performing a particular method by successfully completing an Demon~rationof 
Capability (DoC) before condueting analysis independently on client samples. 

DoCs are performed by analysis of four replicate QC check samples. Results of 
successive LCS analyses can be used to fulfill the DoC requirement. The accuracy and 
precision, measured as average recovery and standard dcviatinn (using n-I as the 
population), of the 4 replicate results arc calculated and compared to those in the test 
method (where available). Lfthe test method does not include accuracy and precision 
requirements, the results are compared to target criteria set by the laboratory. The 
laboratory sets the target criteria such that they reflect the data quality objectives oflhe 
specific test method or project data quality objectives. An DoC Certification Statement is 
recorded and maintained in the employee's tr<lining or personnel file_ Figure 2 shows an 
(ixample ofa DoC Certification Statement. 

Continuing DnCs certification is required annually and must be documented in the same 
manner as the DoC. 
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Figure 2 Demonstration of Capability Certification Statement 

Demonstration of Capability
 
Certificati011 Swtement
 

Laboratory Name: Date: 
r-aborat.ory Address: 

Melhod: _ 
Matrix: 

Analyst Name: 

We the undersigned certify that: 

I.	 The analysl identified above, using the cited lesl method, which is in use at this 
facility for the analysis of samples under the National Environmental Laboratory 
Accreditation Program, have met the Initial DelUolllnration ofCapabilily. 

2.	 '111e test method was penonned by the analyst identified on this certification. 
f 3. Copies of the test method and SOP are available {or aU personnel on site. 

4.	 The dat..1 associated with the DoC are true, complete and representative. 
5.	 All raw data (including a copy of this certification fonn) necessary to reconstruct and 

validate these analyses have been retained at the facility, and that the associated 
information is avaiiable for review by authorized inspectors. 

---- 
I .aboratory Manager/Supervisor Signature Date 

---------- 
Quality Assumncc Manager Signature Date ; 

__.J 
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5.1.3. Ethics Policy 

Establishing and maintaining a high ethical standard is an important element of a 
quality system. In order to ensure that all personnel understand the importance 
the company places on maintaining high ethical standards at all times, STL has 
established an Ethics Policy P-L-006 and an Ethics Agreement (Figure 4). Each 
employee shall sign the Ethics Agreement, signifying agreed compliance with its 
stated purpose. 

Violations of this Ethics Policy will not be tolerated. Employees who violate this 
policy v..mbe subjCl..'l to disciplinary actions up to and including temlillalion. 
Criminal violations may also be referred to the Government for prosecution. In 
addition, such actions could jeopardize the Company's ability to do work on 
Government contracts, and for that reason, the Company has a Zero Tolerance 
approach to such violations. 

Ethics is also a major component of the STL training program. Each employee 
must be !rained in ethics within three mondl::> of hire in a training program that 
includes an overview of regulatory programs and program goals, a review of the 
ethics statement, and group discussions about data integrity and data 
misrepresentation. Employees must be trained as to the legal and C1lvironmental 
repercussions that result from data misrepresentation. A data integrity hotline is 
maintained by STI., and administered by the QA Director. An annual refreshcr in 
ethics will be held for each (''ITlp)oyec. 
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Fj~ure 3 STL Ethics Agreement 

Sevem Trent Laboratories, [nco 

.1 understand that STL is committed to ensuring the highest standard of quality and integrity of the
 
data and services provided to our clients. I have read the Ethics Policy of tbe Company.
 

With regard to the duties I perfonn and the data 1 report in connection wiLh my employment at the
 
Company, I agree that:
 
.. I will not intentionally report data values that arc:: not the actual values obtuined;
 
•	 I will not inLentionally report the dates, times, sample or QC identifications, or method 

citations of data analyses that are not the actual dates, times, sample or QC identifications, or 
method citations; 

•	 1 will noi inLentionally misrepresent another individual's work; 
•	 J will not intentionally misrepresent any data where data docs not meet MeLhod or QC 

requirements. If it is to be reported, I will report it with all appropriate noles and/or 
qualifiers; 

•	 I agree to inl<mn my Supervisor of any accidental reporting ofnon-authentic data by me in a 
timely manner; and I agree to infonn my Supervisor of any accidental or intentional reporting 
of non-authentic data hy other employc:c::s; and 

•	 If a supervisor or a member of STL managcment requests me to cllgage in or perform an 
activity that J feel is compromising d,lla validity or quality.. 1 will not comply with the request 
and report this action immediately to a member of senior management, up to and including 
the President of STL. 

i\s a STL employee, I understand that [ have the responsibility to conduct myself with integrity in 
accordance with the ethical standards described i11 the Ethics Policy. r will also reporl any 
intormation relating to possihle kickbacks or violations of the Procurement Integrity Act, or other 
questionahle conduct in the course of sales or purchasing activities. 1 will not knowingly 
participate in any such activity and will report. any actual or suspected violation of this policy to 
management. 

The Ethics Policy has been explaineU to me by my supervisor or at a training se~sion, and I have 
had Ule opporLunity to alik questions if I did not Wl.dcrstand any part of it- I understand that ~ll1Y 

violation of this policy subjtx.1s me to di~ciplinary action, which can include tennination. In 
addition, I wlderstand that any violation of this policy which relates to work under a government 
contract or subcontract could also subje<..1 me to the potenLial tor prosecution under federal law. 

EMPLOYEE SIGNATURE	 Date 

Supervisor/Trainer: _.	 Dale---------_._-
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5.2. Facilities 

The laboratory is a secured facility with controlled and document.ed at:cess. Access is 
controlled by various measures including locked doors (key access), and a .staffed 
reception area. All visitors sign in and are escorted hy STIJ COlUlecticut persormel while 
at the facility. The laboralory is locked at all times, unless a receptionist is present to 
monitor building access (e.g., bclween thc hours of 8:30 a.m. and 5:00 p.m. Monday 
through Friday). 

The laboratory currently maintains a staff of approximately 40 environmental profes
sionals and occupies a facility of approximately 14,000 sq. ft. Separate labordtory arcas 
are dedicated to GC instrumentation, GC/V/S instrumentation, extractions for organic 
parameters, sample preparation for metals analysis, metals analysis and wet chemistries. 
The floor plan of the analytical laboratory i:> included in Section 4 of the Appendix. 

The volatiles analysis laboratory containing GC/MS instrumljntation has a separate air 
handling system which is maintained at a positive pressure at all times. The organie 
sampleprcparation laboratory has a ~eparate HVAC system that creates negative pressure 
in the area. This design results in a contaminant-free enviroml1ent for trace-level 
volatiles analysis. 

Critical instrumentation such as GC/MS units, rcp's, AA's, data systems, gas 
chromatographs and L1MS are tied into an uninterrllptibJe power supply system (UPS) to 
minimize instrument downtime and damage for short duration power inttm"uptions. 

TIle sample receipt and storage area is under the responsibility of the sample custodian. A 
locked walk-in refrigeration unit and 10 locked commercial refrigerator units arc used to 
house samples waiting for analysis. Samples for volatile analysis are stored in separate· 
units. Locked laboratory refrigerators, located throughout the laboratory, arc used to 
maintain sample extracts or laboratory reagents. Each laboratory refrigerator is dedicated 
to sample, samph~ extract, or reagent storage. 

All STL facilities are equipped with structural safety features. Eaeh employee is familiar 
with the location, use, and capabilities of general and specialized safety features 
associated with their workplace. STT, also provides and requires the use of protective 
equipment including safety glasses, protective clothing, gloves, respirators, etc. 

5.3. Test Methods 

5.3.1. Mdhod Selection 

Most of the test. methods pcrfonmxl at STLMConnecticut originate f'Tom test methods 
puhlished by a regulatory agency such as the US EPA and other state and federal 
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regulatory agencies. These include, but are not limited to, the following published 
compendiums of test methods: 

.C-Q1J1pcndium of Methods for tlwl?ctermjnation of TQ~5c Org9:!lic CompolmQ~j!! 

A!nhient Air, US EPA, January, 1996. 

Guidelines Establishing T~~IfroL:edures for the An.alysis of Pollutants V"ndcr the Clean 
Water Act, and Appendix A-C; 40 eFR Part 136, USEPA Office ofWatcr. 

Methods tor Cjl'§.!JJ.i-~al Analysis of WaterandHW_~stes,EPA 600 (4-79·.020), 1983. 

MethodsJQLID£Qctcrmination ofInor£@ic Suhstances in EnviJ.:ol11l1c.!}t<l.l Samples, EPA
6001R-93/100, August 1993. 

Metlwds for th~. t?~~.emlinationof Mcl~h;jn Environmental S~PP.t~~, EPN600/4-91 /010, 
June 1991. 

MQtv..Q.ds for the Determination of Qrganic Compounds in. Dril1~.!.~g Water, EPA·600/4
88-039, Decemher 1988, Revised, July 199], Supplement r, EPA-600-4-90-020, July 
1990, Supplement II, EPA-600/R-92-129, August 1992. 

Statement of Work for InorgfllJ.i.cs Analysis, ILM04.l, USEPA Contract Laboratory 
program Multi-media, Multi-concentration. 

~41tement of Work for Organic~.A..na1ysis, OLM03.2, USEPA Contract Laboratory 
Pro~am, Multi-media, Ytulti-conccntration. 

S~t~rnent of Work for Organic Analysis. Multi-Media. Multi-Concentrat~Q.!!, 

OLM04.2/0LM04.3, USEPA Contract Laboratory Program, September 1998. 

S!a.,Jldard Methods for the ExamLrH~.tion of Water <m.dW.as1cyvater, ] Sth/19th edition; Eaton, 
A.D. C1esceri, L.S. Greenberg, A.E. Eds; American Water Works Association, Water 
Pollution Control Federation, American Public Health Association: Washington, D.C. 

Test Methods for EvaluatitJ,g So!ig Waste Physieal!.c.h~)J1icalMethods (~W~46), Third 
Edition, September 1986, Final Update r, July 1992, Final Update IIA, August 1993, 
Final Update II, September 1994; Fina1lJpdate IIB, January 1995; Final Update m, 
December 1996. 

Annual Book of ASTMS~@gan1s,American Society for Testing & Materials (ASTM), 
Philadelphia, PA. 
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5.3.2. SOPs 

Each STL facility maintains an SOP lndex for all standard, non-standard, and laboratory 
developed methods. SOPs are also maintained for describing processes that are not 
relaloo to a specific method. Method SOPs are maintained to describe a specific test 
method. Process SOPs are maintained to describe function and processes not related to a· 
specific test method. 

Metho~ SOPs contain the following infi)fTnation: 

-_ ....._.. -.-.. -_.. ... -_..]
Title Page with Document Name, Document Number, Revision Number, 
Effective Date, Page Numbers and Total # of Pages, Authorize<,l Si&'llaturcs, D.ates 
and Proprietary Jnf~!1.l1ation Slalem':~~.~figurc4). _ ._.,_. ... 

1.	 Identification of Test Method 13. Calibration and Standardizalion 
2.	 Applicable Matrix 14. Procedure 
3.	 Reporting Limit 15. Calculations 
4.	 Scope and Application, including 16. Method rerfonl1ancc 

tcst analytes J7. Pollution Prevention 
5.	 Summary ofthe Test Method 18. Data Assessment and Acceptance 
6.	 Definitions Criteria for Quality Control 
7.	 interferences Measures 
8.	 Safely 19. Corrective Actions for Out-of
9.	 Equipment and Supplies Control Data 
10. Reagents and Standards	 20. Contingencies for Handling Out-of.. 
11. Sample C.-ollection, Preservation, Control or Vnacecptable Data 

Shipment and Storage 21. Wa"te Management 
12. Quality control	 22. References 

23. Tables, Diagrams, Flowcharts and 
Validation Data 
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Process SOPs contain the following infonnation: 

ITit!;' Page with Do;;umem N";;~, OocumeotNumbcr, Revi;i~n Numb';, Effccti~;' O;-te-,
Page Numbers and Total # of Pages,Authorized. Signatures, Dates and propricta.ry 
Jnfonnatioll Stat~ment (Fig~~~ 4). .. J 

1. Scope 
2. Summal1' 
3. Definitions 
4. Responsibilities 
5. Safety 
6. Procedure 
7. References 
8. Tables, Diagrams, and Flowchalts 

Reference the STL-Connecticut SOP on SOPs for the exact filrmat. 

The QA Deparlment is responsible for maintenance or SOPs, archival of SOP historical
 
revisions, and maintenance of an SOP index. SOPs, at a minimum, undergo annual
 
review. Wherc an SOP is based on a published method, the laboratory maintains a copy
 
of the reference method.
 

Figure 4 Proprietary Information StatemeJlt·- ... .._. --- _.. ... ._.
This documentation has been prepared by Severn Trent Laboratories (STL) solely for STT.'s own 
use and the use of STL's customers in evaluating its qualifications and capabilities in connection 
with a particular project. The user of this do<:ument agrees by its acceptance to relllTU it to Severn i 
Trent Laboratories upon request and not to reproduce, copy, lend, or otherwise disclose its irI contents, directly or indirectly, and not to use if for any other purpose other than that for which it 

J was spcciJieally provided. The user also agrees that wh(;t"e consultants or other outside parties are 
i invo.lved in the evaluation process, access to these documents shall not be given to said parties 

unless those partic.s also specifically agree to these conditions. 

TillS DOCUMENT CONTAL"S VALUABLE CONFIDE"'TlAL Al'iD PROPRIETARY! 
INFORMATIOX DiSCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS 
WUlIOUT IUfo: 'VRITTENAUTHORIZATTON OF SEVERN TRENT: 
LABORATORIES IS Sl'RIITLY PROnmIT~D. nus UNPLJIlLISHED WORK BY 
SE'VERN TUENT LABORO\TORIES IS PROTECTED BY STATE AND FEDERAl, LAW 
OF THE UNITED STATES. IF PUBLICATION OF THIS WORK SHOVLD OCCUR 
THE FOLLOWDlG NOTICE SHALL APPLY: 

OCOPYlUGHT 2005 SEVERN TRENT LABORATORIES, Ne. ALL RIGHTS i 
RESERVt:D. . ~ 
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SOP Appen.cti]f 
In some cases, a standard laboratory procedure is modifit'Al slightly for a specific clicnt or project 
at the clienl or regulatory agency's request. In these cases, an Appendix to the SOP may be 
attached \hat indicates the modifications to the SOP which are specific to that project SOP 
appendices shall not be used to alter test methods required by regulation such that the 
modifications would results in non-compliances. 

5.3.3. Method Validation 

Laboratory developed methods are validated and documcnted according to the procedure 
described in Section 5.3.5. 

5.3.4. Method Verification 

Method verification is required when a validated standanl test method or a method modification 
is implementcd. The level of activity required for method verification is dependent on the type of 
method being implemented, oron the level of method modification and its affect on a method's 
robustness. Method modification often takes advantage ofa method's robustness, or the ability to 
make minor changes in a method without affccting the method's outcome. Method verification 
commonly \",ill minimally require Detennination of Method Sensitivity and Detcnnination of 
Accuracy and Predsion as described in Section 5.3.5. When implementing new, hut previously 
validated methodologies, method verifi.cation may require additional activities such as 
Determination of Range. 

5.3.5. Method Validation and Verification Activities 

Before analyzing samples by a particular method, method validation and/or method verification 
must Occur. A compietc validation of the method is required fc}r laboratory developed methods. 
While method validation can take various cour$e~, the following activities arc generally required 
as part of method validation. Method validation records arc designated QC records and arc 
archived accordingly. 

Determination of Method Sct~ctivity 

Method selectivity is demonstrated for the analyte(s) in thc specific matrix or matrices. In some 
case8, to achieve the required selectivity for an analyte, a confirmation analysis is required as 
part of the method. 

Determination ofMcl;h.~~ St:n~jtivity 

Sensitivity can be both e~timated and demonstrated. Whether a study is required to c:-;timate 
sensitivity depends on the level of method development required when applying a particular 
measurement system to a specific set of samples. Where estimations andlor demon~1rations of 
sensitivity arc required by regulation or client agreement, such as the procedure in 40 eFR Part 
136 Appendix 13, under the Clean Water Act, these shall be 1011owoo. The laboratory 
dctcnnincs MDLs aTe described in Section 4.4.3.6 and the corporatc procedtU'c S-Q-()o3. 
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R.9!ationship of Limit of DetecttOJ11LOD) t~Uhe Quantitatioll LinljUQ!J
 
An important characteristic of expression 0 f sensitivity is the ditfer~nce in the LOD and the QL.
 
Th~ LOD is the minimum level at which the presence of an analyte can be reliably concluded.
 
The QL is the minimum level at which both the presence of an analyte and its concentration can
 
he reliably detelmined. For most instrum~ntalmeasurement systems, there is a region where
 
semi-quantitative data is generated arOl.md the LOD (both above and below the estimated MDL
 
or LOO) and below the QL. In this region, detection of an anulyte may be confinned but
 
quantification of the analytc is unreliable within the accuracy and precision guidelines of the
 
measurement system. When an analyte is detected below the QL, and the presence of the analyte
 
is eontinned by meeting the qualitative identification criteria for the analyte, the analyte can be
 
reliably reported.., but the amoWlt of the analyt.c can only be estimated. If data is to be reported in
 
this region, it is done so with a qualification that denotes the semi-quantitative nature of the
 
result.
 

Dctcnnination oflnterferences
 
A dctcnnination that the method is {Tee from interferences in a blank matrix is performed.
 

Dclerrninatlon of Range
 
Where appropriate. a determination of the applicable range of the method is pcrf()rmed. Tn most
 
cases, range is determined and demonstrated by comparison of the response of an analyte in a
 
curve to established or targeted criteria. The curve is used to estabhsh the range of quantitatioll
 
and the lower and upper values of the curve represent upper and lower quantilatiol1 limits.
 
Curves are not limited to linear relationships.
 

Demonstration of CapabiJit~
 

DoCs are performed prior to method performance.
 

Determination of Accuracv and Precision
 
~==-=-o:..:.==~,,--,,-,==", __..:...=..;;=:..:=
 

Accuracy and precision studies may he required as a separate determination from the IDe.
 
Accuracy and precision studies are generally performed using four. replicate analyses, with a
 
resulting percent recovery and measure of reproducibility (standard deviation, relative standard
 
deviation) calculated and measured against a set oftarget criteria.
 

Documentation of Meth9d
 
The method is fonllally documented in an SOP. lftbe method is a minor mouific·at1on of a
 
standard laboratory method that is already documented in an SOP, an SOP Appendix describing
 
the specific differences in the new method is aeceptahle in place of a separate SOP.
 

Continued DemonstraJlQJ:I of Method Perform.@cc
 
Continued demonstration of Method Performance is addressed in the SOP. Continued
 
demonstration of method performance is generally accomplished by balch specific QC samples
 
such as Laboratory Control Samples and Mcthod Blanks.
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5.3.6 Data Reduction and Review 

Analytical data are entered/downloaded directly into IJMS or recorded on pre-fonnatted h~nch 

sheets that are paginated and boWld into laboratory logbooks. These logbooks are issued and 
control1txl by the laboratory's QA Section. A unique docwncnt control code is assigned to each 
book to assure that dmmological record keeping is maintainoo. 

Analytical data is referenced to a unique sample identification nwnber for intcmal tracking and 
reporting. Bolli UMS entries and loghook pages contain the following infonnation, as applicable: 
analytical method, analyst, date, sequential page number, a~ociated sample numbers, standard 
concentrations, and raw data. Entries are in chronological order and maintained so as to enable 
rcconstmction oflhe analytical sequence. 

The analyst is responsible for entering! recording all appropriate infonnation, and for sib'IUng and 
dating all logbook entries daily. All entJics and logbook pages are reviewed for completeness by a 
supervisor, peer reviewer. Data review eheeklist<; document the analytical r~view of the LlMS 
entries, logbook and associated QC indicators. Copies of instnnl1ent outputs (c11romatograms, mass 
speclrd, ete..) l:If~ maintained on filc or clectronical1y with the analyst's signature/initials and date. 

5.6.3.1 Data review 

All data, regardless of regulatory program or level of reporting. are subject to a thorough review 
process. Alllcvcls of the review are docID11cnled. 

Initial Review 

The initial review is often referred to as a f'bcnch-Icvel" review. In most ~lses, the analyst who 
generates the data (i.e. logs in, prepares and/or runs the samples) is the initial reviewer. In some 
cases, an analyst may be reducing data for samples run by an auto-sampler set up by a diftcrcnt 
analyst. In this case, the identity of both the analyst and the initial reviewer is identified in the 
raw data. 

One ofthe most important aspects of primary review is to make sure that the test instructions ar~ 

clear, and thaI all project specific requirements have been understood and followed. If directions 
to the analyst ar~ not clear, the analyst must go to the Supervisor, Manager, or PM, who must 
clarify the instructions. 

Once an analysis is complete, the initial reviewer ensures that: 

• Sample preparation infonnation is complete, accurate, and documented. 
• Calculations have been performed correctly. 
• Quantitation has been performed accurately. 
• Qualitative identifications are accurate. 
• Manual integrations arc appropriate. 
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• Data flags to indicate manual integrations arc recorded. 
• Manual integrations are authorized by Ii date and signature or initials of primary analyst. 
• Client specific requirements have been followed. 
• Method and process SOPs have been followed. 
• Method QC criteria have been met. 
• QC samples are within established limits. 
• Dilution factors arc correctly recorded and applied. 
• Non-conformances and/or anomalous data have been documented and communicated. 
• cae procedures have been followed. 
• Initial revit;w is documented by date and initials/signature of primary analyst. 

Any anomalous results and/or non-conformances noted during the Initial Review are 
communicated to the Supervisor and the PM for resolution. Resolution can require sample 
reanalysis, or it may require that data be reponed with a qualification. Non-confonnances aloe 
documented per Section 4.9. 

The laboratory employs a system ofQA sign-otT sheets caBed QC Batch Approval Forms and 
Quality Control Approval Reports (QCAR's), where each analyst must sign off that their 
respective part of the analysis is complete and meets the QA/QC requirements of the governing 
sOP. Both the Volatile and semi-volatile computer systems produce batch-specific QC sununary 
reports to check various analytical parameters. Analysis QCAR's are filed with the analysis 
batches while the final deliverable QCAR's are sibrned and placed in each job folder along with 
any Corrective Action Forms (CAF) which details any problems which were encountered in the 
measurement of samples. Any deviations from SOPs are noted on CAF's and explained in the 
SDG narrative which is incorporated into the final report. The group leader has final sign-off 
responsibility on the QCAR and is responsible faT assuring the overall quality ofdle data. 

Secondary Review 

The secondary review is a complete technical review of a data set and is performed by the 
Group/Section or designee. The secondary review is documented and the secondary 
reviewer is identified. The following items are reviewed: 

• Qualitative Identification 
• Quantitative Accuracy 
• Calibration 
• QC Samples 
• Method QC Criteria 
• Adherence to method and process SOPs 
• Accuracy of Final Client Reporting Forms 
• Manual Integrations - 100% as verified by signature of secondary data reviewer 
• Completeness 
• Special Requirements/[nstructions 
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!fproblems arc found during the secondary review, the reviewer must work with the app(opriate 
persOIUle] to resolve them. If changes arc made to ihe data, such as alternate qualitative 
ideoti fications, identitications of additional target analytes, re-quantitation, or re-integration, the 
secondary reviewer must contact the laboratory analyst and/or primary reviewer of the data so 

. that the primary analyst and/or reviewer is aware of the appropriate reporting procedures. II is at 
this time the case narrative is written for the report. 

Completeness Review 

The completeness review perfoffi1ed by the Project Manager, the includes the re"icw ofa project 
narrative and/or cover Jetter which outlines anomalous data and non-compliances using 
project narrative notes and non-compliancc reports generated during the primary and 
secondary review. The completeness rcview addresses the following items: 

• rs the project report complete with all samples present? 
• Does the data met.1: with the client's expectations? 
• If available, were the data quality objectives of the project met? 
•	 Are QC outages and/or non-confonnanecs approved and appropriately explained in the 

naITative notes? . 

5.3.6.1 Data Reduction 

The complexity of the data reduction depends 011 the analytiC31 method and the number of discrt.:te 
operations involvoo (e.g., extractions, dilutions, instrument readings and com:entrations). The 
analyst calculates the final rcsulL" from the raw data or uses appropriate computer programs to assist 
in the calculation offinal reportable values. 

For manual data entry, e.g., Wet Chemistry, the dal<l is reduced by the analyst and then verified by 
the section manager or alternate analyst prior to updating the data in UMS. The spreadsheets, or 
3IlY other type of applicable documents, are signed hy both the analyst and alternate reviewer to 
canfion the accuracy of the manual cntry(s). 

Manual integration of peaks will be documented and reviewed and the raw data will be flagged in 
accordance v.ith the STL Corporate SOP entitled Acceptable Manuallntewation Practices (5-Q
004). 

Copies of an raw data and the ca1c.;uJations u.c;ed to generate the final rcsults, such as bound 
logbooks. are retained on file for a minimum of 5 years or as othen.vise requested by the 
clicnt/project. 

Calculations and data reduction steps for various methods are summari7..ed m the respective· 
analytical SOPs or program requirements. 

The following sections will des(,Tibe the general procedures which arc employed at the STL
Connecticut laboratory. More specific detail can be f()und in the standard operating procedures. 
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• Gas Chromatography 

Data from the Ga.." Chromatographs is acquired through interfaces with a computer system 
utiJi7ing Perkin Elmer Turbo Chrom chromatography software. After acquisitioll, the data is 
automatically copied to the Thermo analytical ~ystems Target software package for data 
processing and quantitation. Data is reviewed at the beneh levei by the analy~t. The data is 
reviewed for chromatographic scaling and dilutions. Necessary reintegrations and rescalings are 
done using Target. On column result data is then transferred to the lahnet UMS system. Prep 
data is manually entered and then linked to the aJlalyscs for final rCl'>'Ult calculation. If the data 
meets QC requirements, final reports arc printed. 

• GC/Mass Spectrometry 

GC/MS data is acquired utilizing Hewlett Packard Chemstation computer systems with 
Environquant software. After acquisition, the data is automatically copied to the ThemlO 
analytical systems Target software package for data processing and quantitation. This software 
allows for the comparison of san1ple non-target spectrum against reference library spectra. The 
most recent NIST/EPA mass spectral library supported by the system must be used. On column 
result data is then transferred to the labnet LIMS system. Prep data is manually enter and then 
linked to the analyses for final result calculation. Data is reviewed by the analyst. (fthe data 
meets QC requirements, final reports an~ printed. 

• Atomic Spectroscopy 

lCAP metals are analyzed by a Themlo-Jarrel Ash 61£ or 61E Purge. The raw dala oollected is 
transferred via a network sy~1em to the labnet LIMS sysLem. Mercury data is analyzed on the 
mercury analyzer and is transferred via a network system to the labnct LfMS system. Prep data 
is manually entered and then linked to the analysis for finally result calculati.on. 

• Classical Chemistry 

Routine wet chemistry analyses have pre-printed logbooks, such as distillation logs and digestion 
logs. The less frcquent analyses arc recorded in analysts' notebooks. Raw data is then entered 
into the LIMS tor data calculation. This includes the calibration curve data which may have 
been previously entered. Semi-automated analyses perfi)rmed on the Lachat produce results. 
These results are (hen electronically transferred to the L1MS system. Any associated prep data i~ 

manually entered and then linked to the analysis fi)r final result calculation. Any raw data 
produced is stored in a central file. 

5.3.7 Data Integrity and Securit)r 

This section details those procedures that arc relevant to computer systems that collect, analyze, 
and process raw instrumental data, and those that manage and report data. STL COlUlecticut uses 
Labncl, STL's propriety LJMS, for Quotes, Project setup, sample login, standard and reagent 
traceability, data and report generation. 
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Securitr.(l!ld Traceability: 
Access to computer systems that collect, analyze, and process raw instrumental data, and those 
that manage and report data is both controlled and recorded. There are various systems at STL to 
which this applies, which include the Laboratory Information Management System (LIMS), as 
\vcll ac; specific systems such as a chromatography data system. 

Control of the system is accomplished through limiLation of access to the system by users with 
the education, training and experience to perform the task knowledgeably and a(x:urately. 

. System users arc granted privileges that arc commensuratc WiUl their expclicnce and 
responsibiIities. 

Computer access is tracked by using unique login names and passwords for all employet:s that 
have access to the computer system. Entries and changes arc documented with the identity of the 
individual making the entry, and the time and date. Where a computer system is processing raw 
instrwnental data, the instrument identification number as described in Section 5.4.1 is recorded. 
Many ofthese systems, such a" the Target Data System, have the capability of maintaining audit 
trails to Lrack entries and changes to the data. This function is activated on any computer system 
that has that capability. 

Outputs from all instruments are monitored for readability and consistency. If clarity is less than 
desired, corrective actions are undertaken to rectify the output based on instru.l11cnt 
manufaeturers'recommendations. 

Y~if:i_cation 

All commercially obtained software is verified prior 10 use and after version upgrade. 
Verification i"volves assessing whethL"T the computer system accurately performs its intcnded 
function. Verification generally is accomplished by comparing the output of the program with 
the output of the raw data manually processed, or processed by thc software being replaced. The 
records of the verification are required to contl1in the following information: software vendor, 
name of product, version, comparison of program output and manual output, raw data used to 
verify the program, date, and name of the individual performing the verification. Records of . 
verification are retained a<; QC records. 

Y~)idation 

SoHwaJ:'e validation involves documentation of specifications and cllding as well as verification 
of results. Software validation is perlCllTIled on an in house programs. Records of verification 
include original specifications, identity of code, printout of code, software name, software 
version, name of individual writing the code, comparison ofprogram output with specifications, 
and verification records as specified above. Records of validation are retained as QC records. 

Auditing 
The QA Department systems audit includes review of the control, security, and tracking of 
Infomlation Technology (IT) systems and software. 
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STLs UMS System Managers continually review the control, ~ecu1;ty, and tracking of IT 
systems and suftware. 

Version Control 
TIle laboratory maintains copies of outdated versions of software and associated manuals for all 
software in use at the laboratory for a period of 5 yeaTs from its retirement date. The associated 
hardware, required to operate the software, is also retained for the same time period. 

5.4. Equipment 

. 5.4.1. Equipment Operation 

STL facilities maintain state of the art instrwnentation to perform the analyses within Ute QC 
specifications of the test methods. Each STL facility maintains an equipment list that includes 
the following information: 

• Identity 
• Date Installed 
• Manufacturer's Name, Model Number, Serial Number 
• Current Location 
• Preventative Maintenance Schedule 

All equipment is subject to rigorous checks upon its receipt, upgrade, or modification to establish 
that the equipment meets with the selectivity, accuracy, and precision required by the test method 
for which it is to he used. All manufacturer's operations and maintenance manuals arc kcpt up to 
date and accessible for the use of the equipment opcmtor. Documentation of equipment usage is 
maintained using analytical run and maintenance logbooks. Table 6 lists STL's major 
equipment. 

Table 6 Major Equipment List 

c.=='--'------'-'--~L- ._._...-.__ • ~_l 

2 
1 ------------_. ---/--':'---i
2 
2 
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5.4.2. Equipment Maintenance 

STL employs a system of preventative maintenanc-..e in order to ensure system up lime, 
minimize corrective maintenance costs and ensure data validity. All routine maintenance is 
pcrfoffiled as recommended by the manufacturer and may be performed by an analyst, 
instrument specialist or outside technician. Maintenance logbooks are kept on all major 
pieces of equipment in which both routine a'1d non-routine maintenance is recorded. 
Notation ofthe date and maintenance activity is rcc.orded each time service procedures are 
performed. The return to analytical control following instrument repair is documented in the 
maintenance logbook. Maintenance logbooks are retained as QC records. Stx:tion 5 of the 
A ppendix outlines the Preventive Maintenance performed at STL COlmectieut. 

Where it is desirable, the STL-Connecticut laboratory has setVlce contracts for major instru
ments. These contracts provide routine preventive maintenance according to the 
manufacturer's requirements. Additionally the laboratory maintains an inventory of 
expendable parts and supplies to minimize downtime and to allow lahoratory personnel to 
make minor repairs if necessary. 

5.4.3. Equipment Vt:rification and Calibration 

All equipment is t~ted upon receipt to establish its ability to meet the QC guidelines contained 
in the test method f()f which the instrumentation is to be used. This testing 1S documented in 
instrument run and maintenance logbooks. Once al1 instrument is placed in routine service, 
ongoing instrument calibration is demonstrated at the appropriate frequency as defined in the test 
method. The calihration data, whieh includes instrwnent conditions and standard concentrations, is 
documented in pre-formatted instrument runlogs or within UMS itself. The preparation of all 
reference materials used for calibration is documented via L1MS. Refer to Corporate SOP P-T
001, Selection ofCalibrdtion Points for Proper handling of Calibration data. Any instrwncnt that 
is deemed to he malfunctioning is clearly marked and taken out of service. When the instrument 
is brought back into control. this is documented in the instrument maintenance log. 

5.5. Measurement Traccabilit)7 

5.5.1. General 

Traceability of measurements is assured using a system of documentation, cal ibration, and 
analysis ofrefereoce standards. Lahoratory equipment tllilt are peripheral to analysis and-whose 
calibration are not necessarily documented in a test method analysis or by analysis of a reference 
standard is subject to ongoins certifications of accuracy. 

These include procedures tor checking specifications ancillary equipment: balances, 
thermometers, temperature, Deionized (Dr) and Reverse Osmosis (RO) wat~ systems, automatic 
pipettes and other volumetric measuring devices. With the exception of Class A Glassware 
(including glass microliter syringes that have a certlficate of accuracy), quarterly accurclCY 
checks arc performed for all mechanical volumetric devices. Eppendorfpipets shall be verified 
monthly and checked prior to use. Wherever possible, subsidiary or peripheral equipment is 
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checked against standard equipment or standards that art: traceable to national or international 
standards. 

The accuracy of any non standard lab ware, such as plastic digestion cups or sample vials, used 
to measure initial sample volumes or final sample extract volumes must be verified one per lot. 
Class A glasswarc such as flasks, pipets, graduated cylinders and volumetrics shall be v~rified 

one per lot prior to being put into service within the lab. Accuracy must be verified to within 3 
percent in acconlance with ASTM procedures. 

An extemal certi tied service engineer services laboratory balances on an annual basis. This 
service is documented on each balance with a signed and dated certification stickt:r. Balances 
are calibrated on each day ofuse. All thermometers are calibrated annually against a traceable 
reference thermometer. Temperature readings of ovens, refrigerators, and incubators arc 
checked on each day ofusc. 

Laboratory SOPs specify the required l~vel of accuracy in volumetric gla<;sware. In alL cases, 
volumetric glassware meets thc requirements specified in the pubLished test method. 

5.5.2. Reference Standards 

The receipt of all rcfcrence standards is documented in Labnet. References standards are 
.....	 purchased from commercial vendors and labeled WIth a unique Standard Identification Numher, 

date received, and the ex.piration date. The expiration datcs for ampuJated solutions shall not 
ex.ceed L1}c manufacturer's cxpircuioll date. Expiration dates for laboratory-prepared stock and 
dilutcd standards shall bc no later than the expiration date of the stock solution or material firRt. 
Expiration dates tor pure chemicals shall be established by the laboratory and be based On chemical 
stability, possibiLity of contamination, and environmental and storage conditions. All 
documentation received with the reference standard is retained as a QC record and references the 
Standard Idcntification ::-.lumber. 

'Ole preparation ofall daughter solutions, wuether a single or multiple-component stock, 
intamcdiatc, or working standard solution, is documented in a standard solution preparation 
logbook, in a designated section of the analytical logbook or in the LlMS systems reagent program. 
This documcntation references the Standard lD of the respective parent solution(s) used in its 
preparation, providing a solid trdil back to the solution or chemical received from the vendor. These 
records include the standard name, final volume, matrix, final concentrdtion, analyst initials, prep 
delte and expiration date. A daughter soLution shouLd not have an expiration date which post-dates 
any ofthe parent solutions used in its preparation. 

Where possible standards are purchased with an accompanying Certificate of Analysis that 
. documents the ~1.andard purity. If a standard cannot be purchased from a vendor that supplies a 

Certificate of Analysis, the purity ofthe standard is documented by analysis. The documentation 
of standard purity is archived. lllld references the Standard Identification Number. 

All efforts are m.ade to purchase standards that are~ 97.0% purity. If this is not possible, the 
purity is used in performing standards calc~lations. 
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The accuracy of calibration standards is checked by comparison with a ~'tandard from a second 
source. In cases where a second standard manufacturer is not available, a different lot is 
acceptable for usc as a second source. The appropriate QC criteria for specific standards are 
detlned in laboratory SOPs. In most cases, the analysis of an ICV or LCS is used as the second 
source confirrnalion. 

Storage conditions, such as shelf life, amhient or chilled, controlled or restricted access, wet or 
desiccated, etc.., are in confonnancc with 11le specifications set in the associated method, the 
program requirements, or the manufacturer's recommendation, as appropliatc. 

Analytical Calibration Stanq;'l[~ 

nle calibration standards used [or instruments and equipment are descrihed in the specifiC 
analytical methods, or instrument manufacturers' operational guides. All ~tandard preparations 
are recorded in a bound "Standards Preparation Log Book" or entered into labnet, with the lot 
number, method ofprcparation, date and analyst's initials. The labnel ~ystem and or log provides 
the internal documentation which traces the internal working standards to primary and secondary 
(purchased) stocks. 

samples shall not be stored in the same areas as the standards. 

Records on the traceability of the standards are maintained within each department. These 
records include sources, dates of receipt, lot numbers (if applicable) and expiration dates (if 
applicable). All purchased standards shall be traceable 10 NIST Standards including EPAiA2LA 
standards. 

Table 7 provides an overview of the standard sources, types and prcparation hy instrument 
group. 

• Metals Calibration Standards 

Conuncrcially available at WOO ppm levels from Inorganic Ventures and prepared from primary 
standard matcrialtraceable to NIST Standards including El'A/A2LA standards. Stock standards 
solutions are prepared eyery Slx months or when needed as multi-element stocks. 

• Inorganic Calibration Standards 

Calibration standards described in the methodology use ACS Reagent Grade materials. Some 
reference materials are availahle from NJST to standardize titrating solutions. Stock solutions 
are prepared every three months while diluted working standards are prepared daily at the time 
of analysis 

• Organic Calibration Standards 

Pure compounds, Calibration mixes and Spike solutions for organic compounds are available 
through, Protocol, Supclco, Inc., Restek, Inc. and Accu~1andard. Inc. Volatile organic stocks are 
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prepared. every six months and diluted working standards arc prepared weekly. Stock non
volatile solutions can be prepared every six months and diluted working standards arc prepared 
as needed. 

• pH Calibration Standards 

Calibration materials which arc certified by the manufacturer to be standardized against NISI 
Standards arc commercially available and arc used by the laboratory. Three standards - 4,7, and 
10 arc used daily to calibrate the pH meters. 

• Weighing Calibration Standards 

L\nalytieal balances are certified annually. Calibration is perfonned on a weekly Of daily basis 
using class "S" weights (0.50, 5.00, and 50g). All Class S weights shall he calibrated within 5 
years and traceable to KIST. 

• Oven Calibration StUlldanls 

Daily calibration by monitoring oven temperature with a ihermometcr calibrated ammally with a 
1'\1ST Certified Thermometer. Digital thermometers shall be calibrated on a quarterly ba~is. 

• Conducti"i.ty Calibration Standard 

ConduG1ivity solutions arc d~scribed in Standard Methods, 18th edition, Section 502. 

• Turbidity Standards 

Fom1azin solution prepared from CMS neat st.andard according to EPA Method 180.1-2. Four 
standards arc used to prepare a calibration curve and are made fi'csh daily. The stock formazin 
standard is prepared every three months and kept under refrigeration. 

• Photometer Calibration Standard 

Speetronic Standards - Catalog #331-31-50 (wavelength calibration). 
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TABLE 7 .STAr-."'DARJ> SOl:RCES Al'ID PIH:PARATlO.'l 

lust. 
Grol'P 

Source Form Stftrage Preparation Laboratftry 
Received from Source StaraHe 

Preparation 
Frequency 

OC/MS-
VolatLJes 

Rl:Stek. Inc. 
EPA 
Supclco 
J\ CCll.~tun durd 
Protocol 

Neat t'WGt:ll Primary ~[()ch are prepllrl:(1 Freezer 
SoJUlious> from ~ource ·,t:ocks 
I (lOU ppm 

llllcnncdialc stocks Me Rcfrigerdlor 
prcpa.-cd {rllm primary or 
$()ur<:<; stocks 

N!A 
Woricing Slncki; itT" prepared 
from int.ermooilltt'S 

Scmi-annuitl 

\"'leekly 

Weekly 

GCiMS 
GC-SV 

Res~k, Inc. 
EPA RTP 
Supelco 
Accustandard 

"'-cat Fruzen Primary ~lliclu; an: PTt:'jJaroo Freel'.t:r 
Solutions jrllm WUTce stocks 
:- I ()()(J ppm 

Intermediate stocks are Refriglmdor 
prepared from primary or 
souri:e: stocks 

I{cCrigcnuur 
\\'orking slocl<s are prepared C.erlain Pt'sricic.~ 

[flIm intennernatc.q stored at fQ()<"!l 

temperarure 

Semi-annual 

SL1ni-aflliually 

Scmi-i1nmmlly 

rep "Inorganic 
Vt:nlures 

Sol utions of Room Primary stocks (1 - 10 ppm) 0.15% HN03 at 
IOOOppm te:mp. are prepared from SOUle«: room l.empcwturl: 

Annually 

I Intermediate: sttlcks (I ppb . 1 0.15% lINO; at 
ppln) room temperature 

Semi-annually 
or 
3..<; "ceded 

O.IS~";, I-IN03 at 
Working F;tocb mom tempemtUl'e Daily 

The accuracy of calibration standards is checked hy comparison with a standard ii-om a 
second source. In cases wbere a second standard manufacturer -j~ not available, a 
different lot is acceptable for use as a second SOUTce. The appropriate Quality Control 
CQC) criteria for specific standards are deIinoo in laboratory SOPs. In most CaRes, the 
analysis ofan Initial Calibration Verificatioll (ICV) or Laboratory Control Sample (LCS) 
is used as the second source confinnation. 

5.5.3. Reagents 

Reagents are, in general, required to be analytical reagent grade unless otherwise specific 
in method SOPs. Reagents must be at a minimum the purity required in the test method. 
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With the exception ofthe cycletainers, all solvcnt~ arc pretested at an alternatc STL 
facility. Documentation ofapproval is submitted to QA and posted on thc STL intranet. 
All reagents are entered into the labnet lims system for tracking. The date of reagent 
receipt or preparation. and the datc the reagent was opened are documented on the 
preprinted labnet label. 

Cycletainers 

STL-Cf utilizes cycletainers for the organic Extractions solvents such as Hex.ane and 
Methylene Chloride. To acr..ess certification of these containers the distributor will fax a 
certificate of analysis from the manufacturer for thc lots to be used to the QA Manag~r. 

These arc kept on file. Cyc1etainers that do not come with a Certificate of Analysis must 
be pre-tested at the lab prior to being put into usc. A sample of the solvent shall he 
concentrated and analyzed by the appropriate method. Solvents are tested and accepted 
in accordanccwith STLs Corporate Testing Solvents and Acid'i procedure (S-T-OO I). 
Documentation of lot veritication must be in lhtl extraction log and data kcpt on fiJe with 
QA. 

5.6. Sampling 

Sample representativeness and intcgrity are the fmmdations upon which meaningful 
unaly1ical results rely. Where docwnented and approved SAPs and/or LQMPs are in 
place, they must be made available to the laboratory betore sample rcceipt, and approved 
by laboratory management before sample receipt. 

5.7. Sample Handling, Transport, and Storage 

5.7.1. General 

Chain of CtL'ttody (COC) can bc established either when bottlcs are sent to the field, or at 
the time of sampling. STL can provide all of the necessary coolers, reagtlnt water, 
sample containers, preservatives, sample lahels, custody seals, cac forms, ice, and 
packing materials required to properly preserve, pack, and ship samples to the laboratory. 

Samples are received at the laboratory by a designated sample custodian and a unique 
Laboratory Project Identification Number is assigned tluu the labnet system. The 
following information is recorded fi)r each sample shipment: Client/Project Name, Date 
and Time of Laboratory Receipt, Lahoratory Project Nwubef, and Signature or initials or 
the personnel receiving the cooler and making the entries. 

Cpon inspection of lhc cooler and custody seals, the sample custodian opens and inspects 
the contents of the cook-r, and records the cooler. temperature. All documents arc 
immediately inspected to a..~sure agreement between Lhe test samples received and the 
COCo 
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Any non-confonnanet:, irregularity, or compromised sample receipt as described in 
Section 4.7.1 is documented on the labnet checklist and brought to the immediate 
attention of the PM for resolution with the client. The coe, shipping documents. 
documentation of any non-conformance, irregularity, or compromised sample receipt, 
record of client contact, and resulting instructions become part of the pennanent project 
record. The sample data is then logged into the LTMS system by the Sample 
Management department. 

Samples that are being tested at another STL facility or by an external !\uboontractor are 
repackaged, iced, and sent (Jut under COe. 

Following sample ]aheling as described in Section 5.7.1, the sample is placed in storage. 
Sample storage is required to be access contmlled. All samples are stored according to 
the requirements outlined in the tcst method, and in a manner such that they are not 
subject to cross contaminati.on or contamination fro111 their environment. Unless 
specified by method or state regulation, a tolerance rangc of±2°C is used. The walk-in 
storage unit is mcmitored daily, aU others are monitored each business day. 

The National Enforcement Investigations Center (NEIC) of EPA defines cu~tody of 
evidence in the following ways: 

• It is in your actual possession; or 
• lt is in your view, after being in your physical possession; or 
o It was ill your possession and then you locked or sealed it up to prevent 
tampering; or it is in a sceure area 

At STL-Connecticut, chain of custody begins wit11 shipment of the sample bottles and 
coolcrs. STL-Conneeticut ha" a printed external chain-of-custody limn that accompanies 
each sample shipment. An example of this tonn is found in Section 3 of the appendix. 

Upon receipt of the samples in the laboratory the ~mple custodian and the sample 
control group are responsible filr obtaining aU necessary shipping documentation and 
verification of all data entered into the laboratory f'ample custody records. The internal 
laboratory custody tonn is generated at this point. 

All samples and projects entering the laboratory are identified with a job/project number. 
Individual sample botlles are then identified using the job numher and sample counter. 
The samples arc thCll stored according to [he requirements ot" the analytical protocols 
(refrigeration) and preservative t~1Jc. 

Preliminary sample receipt notifications are distributed to each department to notify 
department of sample amval and facilitate the analysis ofparameters with short holding 
timcs. Eaeh department has a system oftrdcking sample analysis throughout their 
respective departments to ensure protocol holding times are met. 
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All documentation rcceived with samples is reviewed hy the sample custodian at the time 
ofrecelpt. The projtX:t manager then reviews the paperwork and checks off the login 
review in lahnet. Ifthere are any discrepancies not<::l.1 by the sample custodian, the client 
is then contacted for resolution. 

The specific procedures and requirements for receiving samples are specified in the SOP 
for sample control- "Sample Processing Methods Perfonncd at Sample Arrival". STL's 
chain-of-custody record is dcsigned to meet the legal requirements of federal, state and 
local govcmment agcncics and the courts oflaw. The record covers: 

• Labeling ofsamp1c bottles, packing the shipping container and transfeJTjng the 
shipping container under seal to the custody of a shipper; 
• Outgoing shipping manifests; 
• The chain-of-custody fOtnl completed by the person(s) breaking the shipping 
container seal, taking the sample, rescaling the shirping container and transferring 
eustody to a shipper; 
• Incoming shipping manjfests~ 

• Breaking the shipping container's reseal; 
• Storing each labeled sample bottle in a secured area; 
• Disposition of each sample to an analyst or technician; and 
• TIle use of the sample in each bottle in a testing procedure appropriate to the 
intended purpose of the sample. 

For each link in this process the records indicate the following: 

• The person ,vith custody; and 
• The time and date each person accepted or relinquished custody. 

STL has implemented the followjng standard operating procedures with regard to 
laboratory chain-of-custody: 

• Samples are stored in a secure are~ 

• Non-employee access to the laboratories arc controtled thruugh the use of limited 
access points at each facility. Outside personnel can access the facility either through the 
front receptionist or the sample receipt area. Other access doors to the laboratory arc 
maintained in. a secure manner a1 all times; 

• All visitors to each facility are required to sign-in at the reception area and must 
be escorted by an STL representative a1 all times while in the laboratory; 

• The designated sample custodian and authorized persolmc1 control access to the 
sample stomge units; and 
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• Samples remain in secured sample storage until removed for sample preparation 
or analysis; and 

All samples arc stored in either the walk-in refrigerator or in a separate locked 
refi·igerator. Samples must be stored at 4 ± 2° C. All unused portions of samples, 
including empty sample containers, are returned to the secure sample control area. 

5.7.2. Sample Identification and Traceability 

Each sample container is assigned a unique Sample Identification Number that is eross
referenced to the client identification !lumher such that traceability of test samples is 
unambiguous and documented. Each sample container is affixed with a sample 
identification label. Access to samples is controlled and documented, identifying the 
identity oftht: sample handler, and date and time of sample access. All wlUscd p0l1ions 
ofth sample are returned to the Sampltj control area. 

5.7.3 Subsampling 

Taking a representative sub-sample from a container containing a soil or solid matrix is 
necessary to ensure that the analytical results arc representative of the sample collected in 
the field. The size of the sample container, the quantity of sample fitted within the 
container, and the homogeneity of the sample nced com;iderdtion when ~uh-sampJing for 
sample preparation. 

After thoroughly mixing the sample within the sample container or transfer to a wip bag 
(or other suitable pLastic bag), a sub-sample from variou.<; quadrants al1d depths of the 
sample are taken to acquire the rcquir~d sample weight. Any non-homogenolls looking 
material is avoided and noted as SUGh within the sample preparation record. 

The procedure used for subsampling with the laboratory is outlined. in the SOP for 
Compositing. Homogenization and splitting Environmental Samples. 

5.7.4 Sample Preparation 

Sample preparation procedures are documented in the laboratory's analytical SOPs. 

5.7.5 Sample Disposal 

Samples arc retained in the STL-Connecticut storage facilities for 30 days after the 
project report is sent unless prior arrangements have been made with the client. Samples . 
may be held longer or returned to the client per written request. Unused portions of 
samples found or suspected to be hazardous according to state or federal guidelines may 
be returned to the client upon completion of the analytical work. AIl radioactive or 
dioxin containing samples will be returned to the client. 
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The STL-Connecticut laboratory has a designated hazardous Waste storage area with
 
bermed floors and separate ventilation. This area and satellite accumulation areas
 
lire the direct responsibility of the Hazardous Waste Manager (HWM). TIle mVM
 
routinely inspections each area to ensure regulatory adherence.
 

Samples designated ior di sposal arc removed from sample control and brougbt to the
 
hazardous waste storage area. Samplcs designated for disposal may be returned to
 
clients for disposal, on a case-by-cal1,c basis.
 

The laboratory sample waste to be disposed of is segregated by waste Rtreams.
 
Waste profiJeshave been generated for the following gtreams: acid liquid waste,
 
NaOlI liquid wa.-;te, vials (Ge, GC/MS), waste organic solvent and waste pyridine.
 
Other laooratory waste is disposed of through the established compalible waste
 
streams. If no compatible waste stream is available the waste is sent (Jut via lab pack
 
pToceclun.::. 

A Hazard Wastc Minimization Plan has been prepan:d for the STL-Cnnnecticut 
facility and is designed to minimize the volume and toxicity of all waste streams 
heing generated whenever possible. This Hazard WCUite Minimi:i'..atioll Plan is 
designed to meet or exceed the requiremcnts set forth in 54 FR 25056, June 12, 
1989. 

Each process that generates waste will bc assessed to determine if there are ways to 
either reduce the volume or toxicity ofwa<;te being generated. It i~ unlikely that 
most processes will be changed due to the stringent EPA standard operating 
procedures which must be f()llnwed. Strong emphasis will, however, be placed on 
efficient use of products used to prevent excessive amollilts from becoming waste. 

5.8. Assuring the Quality of Test Results 

5.8.1. Proficiency Testing 

STL analyzes ProHcicncy Tef,t (PT) samples as required for ~rtification and as outlined 
io the National Environmental Laboratory Accreditation Conference (NELAC). Each 
STL facility participaks in the PT program semi-annually for each area of testing and 
matrix (e.g. organics, inorganics, microscopy, radiological, microbiological; aqueous and 
drinking water) [.or which it is accredited. In addition to the PT program required for 
NELAC accrcditation, STL participates in a number of additi.onal PT programs, as 
appropriate tOT the specific facility, such as the Anl1Y Corps of Engineers Laboratory 
Assessment program. 

PT samples are handld and testcd in the same manner (procedural, equipment, staff) as 
environmental samples. PT test sample data is archived using the requirements for project 
and raw delta record retention. 
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Double Blind Perfonnancc Evaluation 

STL CT also participates in a douhle blind performance. An external vendor is 
contracted by Ole corporate QA Director to submit double blind samples to the STL 
facility. Both the level of customer service and the accuracy of the te~t results arc 
assessed objectively by the external contractor, who provide!; a detailed report to the QA 
Dire(..1or and to each of the STL facilities. This is administered as a douhle blind program 
in order to assess all facets of STL operations. . 

5.8.2. Control Samples 

Control samples are analyzed with each batch of samples to monitor laboratory 
pcrfonnancc in terms of accuracy, precision, sensitivity, selectivity, and interferences. 
Each regulatory program and cach method within those programs specify the control 
samples that are prepared and/or analy:a-Al with a specific batch. Therc arc also a munber 
ofQC sample typcs that monitor field sampling accuracy, precision, repres~ntativeness. 

interferences, and the effect of the matrix 011 the method performed Note that frequency 
and criteria of control samples vary with spedfic regulatory, met11odology and project 
specific criteria. 

5.8.2.1 Method Performance Control Samples: Preparation Batch 

Sample preparation or pre-treatment is commonly required before analysis. Typical 
preparation steps include homogenization, gJinding, solvcnt extraL1iol1, sonication, acid 
digestion, distillation, reflux, evaporation, drying and ashing. During these pre-treatment 
steps, samples arc arranged into discreet manageable groups referred to as preparation (prep) 
batches. Prep batches provide a means to control variability in ~ample treatment. 

Control samples are added to ec"lch prep batch to monitor mcUllxJ performance (Table 8) and 
are processed through the entire analytical procedure with investigative/field samplcs. 

Tllble 8. Preparation Hatch Control Samples 

IMethod Blank 
vMl3) 

Use [Monitors for pot<:-ntial cont--unination introduced during the sample 
Ipreparation and analytical pn)ccsst.:s.. 

TypicaL 
Frequency I 

I per batch of.~ 20 samples per matrix type per sample extraction 0 
preparation method. 
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'fable 8. Preparation Batch Control Samples 

'.:_ :~O-'D'" tr''''.':I ;~'-. ': -,,; '.~: ':;'..", , ~ .: "f.' ¥ '"!'~.'.~ •.' '.' ,~, '.'.;_;. ;-_= net';:'l.'I's':.'--·:: .;:, ,. ,. ~ " , "," .;;g. " .;'; ".,~, ,., ,;.: .., .;.N , • ',=. ill; 
. , ~ v	 ., , J.~... <5" fuI ~: ·r ~~ F * ~~;.5 r~ i~~ @::~:E" .. 

~an1ule~1;,~Jte' .~~ ,j.~: ~ :::.~~: ~ ~~ '::.~~ ~ d ,~. ;;§~~~ ~ ~;:.• ~:~'~ .. ~ y ~~, ~~ i "rs ~~ ~ .1i P~M i~:~ ;: ;.~., ~1~: .~~I cit. 

Description	 Organics: Laboratory pure water for water samples or a purified solie 
matrix for soil or solid samples (when availahle or when requested); solid 
matrices commonly include sodilun sul£.,te, vendor or agency supplied soil 
>r S<Jlid, or purchttscd imd; these solids may require purification at the
 
laboratory prior 10 use.
 
fuQ..t:l@1icJi~ Laboratory pure water for hOlh water and soil. or sediment
 
samples.
 

V(JlumelweighL~ are selected to approximately equal the typical sample 
volume/weight used in sample preparation.; andfinal results ill a 
soiVsolid batch may he calculated as mf;:lkg t)r uglkg. a~~vumi"g 100% 
soLids and a weight equivaLent to the aliquot usedfor the 

. correspondingjieJd ,r;a",ples, to facilitate comparison to actualJield 
~·amples. 

,ab<.>ratory Use Measures the accuracy of the met.hod in a blank matrix and assess~ 

Control	 method performance independent of potcnti'll field sample matrix affect'). 
Sample (LCS) Typical 1 per hatch of.~ 20 samples per matrix type per sample extraction 0 

Frequency 1 preparation method. For mUlti-analyte methods, the LCS may consist 0 

surrogates in the blank matrix, and or a representative selection of targe 

___. ~l)1c~Liptc!l..ElI.~!1l!ld?!ds_. . _..._.. ----------Inn 

Descliption	 Prepared from a refercnce &(lUrcc of known concentration and processeC 
through the preparation and analysis stcps concW1'cntly with the tiele 
samples. Aqueous LCS's may be processed for solid matrices unlcss (J 

solid LCS is requested; final results may he calculated at:; mg/kg or ugfleg 
assuming 100% solids and a weight equivalent to the aliquot used for the 
corresponding field samples, to facilitate comparison with the actual field 
samples. 

KnownQC Usc ~omply with regulatory requirements; check the accuracy of an analytica 
Sample procedure; troubleshoot method pcrlof.1lliIDce problems; verify an analys 

in training's ability to accurately perfoml a method; to verify the returu-to 
control after method perfonnance problems; and may also be used as ar: 
LCS. 

Typical ~s defined by ilie client or QI\PP. 
Frequency 1 

Description	 Ohtained from ()utsidc suppliers or agencies; generally require pn--paration 
from concentrated material~ by dilution into a standard matrix; contarn 
known analyte.'l or compounds; acceptance limits arc provided by the 
vendor. 

Denotes ao STL reqUIred frequency. 

Field blanks, equipment blank and trip blanks, when rec.eived, arc analyzed in the sLime 
manner as other field samples, However, a field blank should not be selected for matrix QC, 

I 
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as it does not provide information on the behavior of the target compounds in the field 
samples. Usually, the client sample lD will provide information to identity the tield blanks 
",..ith labels such as "PB", "EB", or "TB". 

5.8.2.2 Method Pcrtonnance Control Samples: Matrix 

Matrix control samples include sample duplicates (MD), sample rnallix ::;pikes (MS), and 
sample surrogat~ spikes. These control samples help monitor tor potential physical and 
ehcmical effects which may interfere with th~ precision and/or accuracy of the selected 

. analytical method. Since interferences C,ll enhance or mask the presence of target analytcs, 
matrix oontrol samples measure the degree of interterencc and an:: used to assist in the 
interpretation of the anaJytical results. The laboratory avoids performing matrix QC on 
known field blank samples, such a" trip blanks and rillsatcs, since these samples an~ not 
indicatlve of the sample matrix. 

Tahle 9. Matrix Control Samples 

.. ~! rfl'~Te9.~tto~: ~. .;..'" ~; :~;+:: jc~~' :~f ~ ~f:' ~ ;B:~~t~i~~i~;;; ~£t ~:::~:~ Hf 7~:: ;: r;:; I . i" 'r.:S3mplt"'T"pe 
Matrix Monitors the cll'ect of site matrix: on the precision of the method; ami 
Iouplicate 

Usc 
of the reproducibiliLy of laboratory preparation and mcasurernen 

ItMD) techniques. 

Notc: Precision may also be affected by lhe degree ofhornogeneity u 
he sample, pa11icular1y in the case of non-aqueous samples or aqueou. 

samples with particulates. Sample homogeneity and matrix dICe 
should be considered when field samples are used 1:0 assc~ 

reproducibility. 
Note: A field duplicate, when received, measures 
Repr~"I1tativeness of sampling and the effcct of the site mattix UpOt 

lPrecision.
 
1'ypieaJ
 1 per 20 samples per matrix or per SAl)iQAPP 2. 

Frequency I 

Descliption 
Wer:flJrmed by analyzing two aliqu(Jt~ (If the same field sample 
independently; anaJyzedfor each as.'wciated salllJ'le matrix (e.g., 
when requested by the client (lr the analvticuJ method). 
Measures the effect of site sample matrix on the accuracy of theUseMatrix 

~method.
 
Irypical
 

Spike (MS) 
1 per 20 samples per matrix or per SAPiQAPP. 

Frequencv 1 
_.~"..- _.._.._- -...... _....
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Table 9. Matrix Control Samples 

n.~_• 

~, C4iitt:ht ~ ; "I~~' ::0. Ii" 
......... :i ~ "iii;:;' 

:~: ~i ~: t::: r~t!~i:~~~- i.~ ~ rn:2 
1::. ~ ... ''!i'' . iii "~" ~,. ~ f.l! ..tiOJ" 

sU. ..b.3l!il;'*~!Ill, ~"'~ : .g:, ;~. i:. 
~ '~" ",. ; i r " 

Sample~;ry~ ~.~:~,;g~(~ " ~;; I. fj:".. lli: ~ .. ~ .: ._
!Description Aliquot of a field sample which is spiked 

compounds of interest; analyzed for each associated sample mat1;x 
(when requested by the client or analytical 
dctennination of MS percent recovery (% R) requires an analysis of a 

fortified sample and a non-filr1ilicd sample under the same proccduIa 
conditions 
etc..). The concentration detennined In 

subtracted from the fortified sample concentration bdore determ.inin~ 

the %R. 
case on non-aqueous samples or samples with particulates, may affeCi 
the ability to obtain representative recoveries. 

~atrix IUse Measures effect of site sample matri x on precision ofmethod, 
Spike lTypieal 1 per 20 samples per matrix, when requested by the client or the 
Duplicate frequency I analytical method, or per SAP/QAPP 7, 

MSD) Description iAlternative to sample duplicate. Generally, inorganic protocols specify 
an Ml)i'¥'.§.and organic protocols spl'cify an ~~~L~!SD. 

Surrogate :Use Measures method performance to sample matrix (organics only). 
Spike fypical Every QC and analytical sample. 

Fre~uencv I 

Description Compound:; si~'iJ;-to the target analytes in stru~iUre, composition and 
'hromatography, but not typically found in the envimnmcnt, are added 
to each QC and ana1)-1ieal sample, prior to 
extraction) . 
to established control limits, the pattern 
investigative and control samples is examined 
presence ofmatrix interference or thc need for corrective aclion. 

Internal Usc ~onitor the qualitative l\Spcct of organic and inorganic analytica 
Standards m~sl.lrcmcnts. 

Irypical AU organic and lCP.!MS methods as 
:Frequencv [ method. 

.~-.... __.. 
Description Used 10 com,'Ct for matrix effects and to hclp troubleshoot variability in 

iaM1ytical response and arc assessed after data acquisition. 
sources of poor internal standard response an:: 
analytical technique or instrument pCl{onnance. 

~ .,~.il ; ..... ._., !ll 
~, 

:'ji ir" ,~, ' 
'~~';.!;' ~ 'f; !}.:g; 

A ~'ii- ;[ .. 

with the allalyt~ OJ 

method). lbe 

(e.g., sample volumes, dilutions, procedural conditions 
the non-fortified sample i~ 

'file degree oChomogcncity of the sample, particularly in tbf 

preparation (e.g. 
If the surrogates in an analytical batch do not all con form 

of confonnance in 
t.o dctermine the 

required by the analytica 

.._--
Possjbl~ 

sampic matrix, poo 

_.-.. 
I Denotes an s'rL requued frequency,
 
2 Either an MSD or an MD is required per 20 samples ~r matrix or per SAPiQAPP.
 

5.8.3 Statistical Control Limits and Charts 

Statistical control limits and control charts are used to establish method performance of a 
given analysis and to monitor trends of QC results graphically over time. Once a dala bao;e 
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of the lahoratory Tesult" for a method!matrixJQC analytc combination is established, the 
acceptability of a gj Vtm analysis of that QC parameter (and of the analytical batch to which 
it belongs) can be evaluated in light of the laboratory's nonnal performance. This is 
intended to help identify problems bcfore they might affect data. Often, patterns of rc:::ponse 
that arc not at all e"ident in sets of numbers are very distinct when the same values are 
viewed as a chronological graph. 

Establishment of Q!!1its 
The purpose of using statistical control limits is to define, for each analyte in a given 
methodfmatrix/QC type combination, a range of expected values. This range encompasses 
the random variation that occurs nonnally in the laboratory and allows one to evaluate 
control sampl~ in that context. rather than aecording to an arbitrary or external set of 
values. Limits fi)r accuracy and precision arc defmed below: 

Accuracy 
As recoveries of a QC analyte in a given matrix are tahulated over time, a mean value for 
recovery is established, as is the standard deviation (s) of those recoveries. If the analysis 
is in statistical control (e.g., if the set of QC recoveries over time show random vaTiation 
about the mean) approximately 99.7% of all recoveries for that QC will fall within three 
stundard deviations (3s) of the mean. Thus, assuming that the mean itself is an 
acceptable level of recovery, the values corresponding to 3s above and 38 below the mean 
are defined as the Control Limits. Any single recovery outside these values is assumed to 
have resulted from some circumstance other than normal variation and shall be 
investigated. 

Roughly 95% of points should fall wilhin 2s of the mean. The values +2s and -2s are the 
Waming Limits. Any nOTIllal result has approximately a 1/20 chance of being between 
2s and 38 from the mean, so a result in this region doesn't necessarily warrant c{mective 
action, but attention should bc paid to such points. 

Precision 
Precision is used to indicatc malrix variahility so that appropriate decisions can be made 
by the client when repeated analyses vary significantly. TIle coefficient of variation, 
expressed as a percentage (e.g., the %RSD) for the data set used to ca1l:ulate accuracy 
control limits detines the control limit for precision. Duplicate analyses of the QC 
samples, such as duplicates or MS/MSD, should have an RPD less than or equal to this 
establishcd precision control limit to beC<lnsidered free ofmatrix interferences. 

The laboratory calculates statistical control limits on an annual basis, or more frequently 
if change have been made to the analytical proCt.---ss which affects the chemistry of the 
method. Such limits are available on a project or QAPP-specific basis. 

In the case where laboratory generated limits do not meet the requirements of a specific 
project or regulation then the project and regulatory limits shall supersede the laboratory 
defined limits. 
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5.8.4 Calibration 

Calibration protocols art: method specific and defined in STL facility method SOPs. 

• Im;"trument Calibration Procedures 

'The proper calibration of instrumentation and equipment is a key element in the quality 
of the analysis done by the laboratory. Each type of instrumentation and each EPA 
approved method has specific requirements for the calibration procedures, depending on 
the analytes of interest and the medium of the sample. 

Table 10 lists in tabular form the general procedures which are followed by STL 
Connecticut. Thc calibration protocols meet or exeeed the minimum method criteria 
requirements. Exact details regarding calibration tor l~ach method are outlined in the 
anal:ytica1 SOPs. If a method calibration requirement, outlined in a project specific QA 
Plan. is more stringent than those listed in the Quality Assurance Plan, the more stringent 
will be followed in cach case. 

Documentation and records on calibrations are maintained in instrument logs and also 
with the data sets of the samples whieh arc analy/.ed and related to them. In addition, 
laboratory department managers monitor the results of the calibration program to ensure 
the proper implementation at the analyst level. 
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TAUI.,)!: LO L~STRUM":NT C,\LlBRATIO~ SUM\1ARY 

AllQiysis Cal. 
Type 

1# Stlllldar([s 'J)'pc of curve Acceptance/rejection 
cl"itcfill 

Frequency 

GC 
PC'>licidcs 
l:Ierbicidt'S 
OP IJC"'ticides 
(jf{O/DRO 

Initial 

Continuing 

5 coneentrdtion levels Linear :::: 200/U RS[) 

r' ~ 0.99 

1 l'tandard (mid) +!- 15% DiITt:reDl:e 

continuing 
calibration 
fails 

eva'! 12 Il11l 
or 20 !IlImples 

GC1MS 
qUcldrupoIe 

Initial S conccntmtion levels; Linear; tuned to :s3~.RSD 

luning with manufa<.1uM5 

BFBiDFTPP spccification~ r'::: 0.99 

continuing 
calibmlioll 
failure 

Continuing I standard; tuning with +!- 20'7;' Ditf 
BFB/DfTPP 

Ever)' 12 }lClurs 

rep lnitially 

Daily 

Continuing 

5 r.:ouGentration lcvels Linear According to 

insb-umt:llt 
'2lcvds manufacttlTC's 

in~ruclions 

I standard 

QUin1t:r1y 

Every I() 
sample!: 

Lachat 
Analysis 

Initially, 
J)-Jjly 

(\,ntiJ\\ling 

S CL)lIccntration Icvds I.incar <.995 codlicient nf 
variation 

1""50.99 
1 /;tandard 

continuing 
calibration 
tililUTt: 

Every 10 
~ampk'S 

pH Meten; Inilially and 
daily 
Continuing 

:'\ standards Lint= -'-/- 95% of value 
r' <; 0.99 

1stanulIrd 

Daily 

fvery 10 
samples 

Spcctmpllllto
mt:lcr 

IIlltially and 
daily 

5 concentration levels Linear <.9lJ5 ux:lIicil:llt of 
plus ~et 'H with no variation 
cuvcttc in IooJlk.T r' =' n.99 

Daily 

Continuing I standard +i- 95% ofvaJue Every 10 
samplC:l 

Infrared 
Spcctrophoto
meter 

Initially and 
monthly 

Continuin~ 

5 concentration levels 1,;neaT <.f)'); coefficient of 
varialion 
~ ~O.99 

1 level 
+l. 95% of value 

Daily 

Every 10 
Slunpks 

Conductivity 
meter 

Daily 

C(lntinuing 

--- ..  . _... 
.~..._

3 conccntration Icvc1s Linear <.9')5 coefficiCllt of 
variation 
r'~oO.99 

:'\ conccntration levcl~ 

+l- 95% of value 

Daily 

Every ](I 
s,1nlples 
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TABLE II) INSTRU!\I.IENT CALIBRATION SUllMARY 

Turhidimctcr Daily 

Continuing 

3 cOllcmlrcluon le;:vds 

:; concentration levels 

Liul:o:lf <.995 coetlicicnt of 
variation 
r' s: 0.99 

1/·95% of value 

Daily 

Every 10 
samples 

A;L1nnec Daily 3 levels Class ~S· 

weights 
Pliint Check ~jng Ie 

weighl upon 
use 

5.8.5 Glassware cleaning 

STL Connecticut employs rigorous cleaning procedures for all glassware uscd wilhin Lhc 
laboratory. Glassware washing procedures are to be posted at all relevant stations. 
Detailcd procedures are outlined in SOP for Glassware Washing. 

5.R.6 Procedurc for Permitting Departurcs from Documented Procedurc 

Where a departure from a documcnted SOP, test method, or policy is detennined to be or 
perceived to be necessary, or is unavoidable. thc departure is documented on a non
confonnanec summary or in a format specifically designed for that purpose. The 
departure from procedure must be authorized by the QA Manager, the Laboratory 
Director or the department Manager. Where a departure affects a specific client project, 
thc PM must be infonned of the deviation. In some instances, it is appropriatc to infonn 
1JIe client before pennitting a departure. Any such occurrence is documented in the cover 
leUer and/or project narrative. 

5.8.7 Development ofQC Criteria, Non-Specified in Method/Regulation 

Where a method or regulation docs not specify acceptance andior rejection criteria, the 
laboratory must examine the data user's needs and the demonstrated sensitivity, accuracy 
and precision of the available test methods in dctcnnining appropriate QC criteria. 

Data users often need the laboratory's best possible sensitivity, accuracy, and precision 
using a routinely otlered test method, or arc unsure of their objectives for the data. For 
routine test mcthods that arc otTered as part of STL's standard services, the laboratory 
bases the QC criteria on statistical infom1ation sueh as detcnnination of sensitivity, 
historical accuracy ~md precision data, and method verification data. The method SOP 
includes QC criteria for ongoing demonstration that the established criteria are met (e.g., 
acceptable LCS aecuracy ranges, precision requirement.,>, method blank. requirements, 
initial and C.()ntinuing calihration criteria, etc..). 
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In some cases, a routine test method may he fur more stringent than a specific data user's 
needs for a pl'oject. The laboratory may either use the routinely offered test method, or 
may opt to develop an alternate test method based on the data user's objcctives for 
sensitivity, accuracy, and precision. Tn this case, it can be appropriate to basc thc QC 
criteria on the data user's objectives, and demonstrate through method verification and 
ongoing QC samples that these objectives arc met. 

For example, a client may require that the laboratory to test for a single unalyte with 
specific DQOs for sensitivity, accuracy, and precision as follows: Reporting Limit of 10 
ppm, Accuracy j-25%, and RSD of <30010. The laboratory may opt to develop a method 
that meet~ these eriteria and documcnt through the Method Blank results, MDL study, 
and LCS result~ that the method satisfies those ohjectives. In this case, both the method 
and the embedded QC critcria have been based on the client's DQOs. 

In some cas~, the tlata user ne~s more stringent sensitivity, accuracy, and/or precision 
than the laboratory can provide using a routine test method. In tbis case, it is appropriate 
that the laboratory provide documentation of the sensitivity, accuracy, l,Uld precision 
obtainable to the data user and let the data user determine whether to usc the best 
available method offered by the laboratory, or determine \vhether method development or 
further research is required. 

5.9. Pro.iect Reports 

5.9.1. General 

Laboratory customers have a wide varicty of analytical needs. In order to meet these 
varied requirements, the laboratory offer several Jcvcis of data reporting options ranging 
from very simple fannat to an extreme level of documentation. Table 11 presents the 
contents of various levels of reports offered by the laboratory. Custom rep0l1ing beyontl 
those listed is usually available but may require additiona] cost. Thc infonnation 
provided in Table 11 is a summary only. In some cases, individual methods may not 
include the indicated items. For example, in metals graphitc furnace analysi!\ an ICP 
intcrference check would not be included since it is inappropriate for that method. 

The criteria described in Section 5.9.2 apply to aU Project Reports that are generated 
under NELAC requirements. The criteria described in Section 5.9.3 and 5.9.4 apply to 
all Project Reports. 

5.9.2. Project Report Contcht 

• Title 
• Laboratory name, address, telephone number, contact persoll 
• Unique Laboratory Project Number 
• Total Number of Pages (report mw.1 be paginated) 
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• Narne and address ofClient 
• Client Project Name (if applicable) 
• Laboratory Sample ldelltitication 
• Client Sample Identification 
• Matrix andior Description of Sample 
• Dates: Sample Receipt, Collection, Preparation and/or Analysis Date 
• Definition of Data Qualifiers 
• Reporting Units 
• Test Method 

The following are required where applicable to the specific tcst method or matrix: 

• Solid Samples: Indicate Dry or Wet Weight 
• Whole Effluent Toxicity: Stali:'>iical package used 
• Ifholding time S 48 hours, Sample Col1eetion, Preparation and/or Analysis Time 
• Indication by flagging where results are reported below the quantitation limit. 

5.9.3. Project NalTative 

A Project Narrative and/or Cover Letter is included with each pTOje~t report and at a 
minimwn includes an explanation of any and all of the following OCCllrrences: 

• Non-confonmmccs 
• "Compromised" sample receipt (we Section 4.7.1) 
• Method Deviations 
• QC criteria failures 

Pro;ect Release 

The Project Manager or rus/her designee authorizes the relcase of the project report ""ith 
a signature. The Laboratory Director or his/her designee authorias the release of thc 
project rep011 narrative with a signature as required by the data reporting deliverablcs. 

Where amendments to project reports are required after isl'iuc, these shall be in the fonn 
of a separate document and/or del-ironic data deliverable. The revised report is clearly 
identified as revised with the date of revi sion and the initials of the person making the 
revision. Specific pages of a project report may be revised using the above procedure 
with all accompanying cover I~tter indicating the page numbers of the project revised. 
The original version of the project report must be kept intat-i and the revisions and cover 
letter included in the project files. 

5.9.4. Subcontractor Test Results 
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Project reports from ex.ternal subcontract shall not be altered, and shall be included in 
original fonn in the final project report provided by STL. Data from subcontractors' 
reports may he added to an STL electronic deliverable. 

Subcontracted data shall be clearly identified as such, and the name, address, and 
telephone munber for the laboratory perfonning the test is included in thc project report. 
If the report is being gencrated under NELAC requirements, all information outlined in 
Section 5.9.2 are required for both the originating laboratory and the subcontracting 
laboratory. 

Data subcontracted within STL may be reported on the originating lahoratory's report 
fonus provided the following mandatory requirements arc mel: 

• The name, address, and telephone number of the facility arc provided. 
• Analytical results producoo by the STL intra-company subcontractor are dearly 
identified as being produced by the subcontractor facility. 
• The intra-company subcontractor's original report, induding the ehain ofcustody is 
retained by the originating laboratory. 
• Proof of certification is retained by the originating laboratory. 
• All infonnation &<; outlined in Section 5.9.2 is included in the final report wherc the 
report is required Lo he compliant with NELAC, for both the originating and 
subcontracting laboratory. 

5.9.5. Electronic Data DeliverabJes 

Electronic Data Delivcrables (EOD) are routinely offered as part ofSTL's services. STL 
offers a variety ofEDD ronnats including Envirom11ental Restoration Information 
Managemcnt System (ERPIMS), New Agency Standard (NAS), Format A, Excel, Dbasc, 
GJSKEY, and Text Files. 

EUD specifications arc submitted to the IT department by the PM for review and undergo 
the conlracl review process in Section 4.4.1. Once the facility ha~ committed to 
providing diskettes in a specific fonnat, the coding ofthc fonnat is performed. This 
coding is documented and validated. The validation oflhe code is retained as a QC 
record. 

EDDs arc subject to a review to ensure their accuracy and completencss. If EDD 
generation is a·utomated. review may be reduced to periodic screening if the laboratory 
demonstrates that it can routinely generate that EDD without errors. Any revisions to the 
EDD format are reviewed until it is demonstrated that it can routinely be generated 
without errors. 
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5.9.6. Project Report Format 

STL offers a wide range ()fproject reporting formats, including EDDs, short report 
formats, and complcle data deliverable packages modeled on the Contract Laboratory 
Protocol (CLP) guidelines. Regardless of the level ofreporting, all projeet~ undergo the 
same levels of review as described in Section 5.3.6. 
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Table 11 RCfXlrt COIIlt=nt Optinns 

- -- - Data rel Qrting Options 

~~ct Cbcmisll}' - Level I Levell J.evel 3 * - Level 4 (CLP) 

C'-'ll'e naJr.nivr. Yes Yes Yes Yes 
Sample Results - fu.'Still fOIlll<; R""ull forms Re.sult f{,m,s Rcsu It forllls 

M..1:bod Blank Yes Yes Yes YC1-
External alain ofCuSU>dv Yes- Yes Ye" Vel'------.
Internal Olain (If Custody Yes Yes YI:!; Yes 

Duplicate - - Yes Yes Yes 

Matrix Spike - - -- Yes Yes Yes --
Initial Calihl-ation Verification (lCV) - - - Yes Ye~ 

ConlinCline. Calihration VcriflClllioD (CCV) - - Yes - .... Yes 

l.ahoralUl"Ii C~ntrol S:lIJ\p)e (Les) ----- - Yes Yes 

EPA Forms 1-14 - _..-......_ - - . __ . y~ Yes -
Metals Levell 

-
Levd2 . Level 3 ~ Lcvcl4 (CLP) 

Case Narrative
f--==- ---- Yt--,; Yes -_..... Y", ..-...... Yes 

Sample Results Resultfmm' Result forms Rcsull lemus Reo;ult fonns 

Method Blank Yes Yes - - Yes Y", -----
External Chain ofC,!-"ody - Ye.~ Yes Yes _.. Yes 

Internal CI",in of Custodv Yes Yeo; Yes Yes 
~_.-

Duplicate - Yes 
-> 

Yes Yes 

MaUlx Spike ,.". - Yes...._- Yes - . Yes 

lnitial Calihmtion Vtllificatioo (ICV) --_. - --- Yes Yes 

Continuing Calibration VeJ;ficmion (CCV) - - Yes Yl'S--
La!xllaturv C'<mlrol SaJllplc (U~S) - - - Yes y"" --
IC'P Interference Check - -- Yes Yes 

ICP Linear Ra1JJlc - Yes Yes 

rcp 1'0.,1 STJike - - -. Yes Yes -
EPA fonDS 1-14 - - Yes- Ye~ --
Drullics Level I Level 2 level 3* .._-_._. Level 4 (CLP) 

('./tSl' N81Tl1live Y<2; Yes Yes Yes 

5all1pl" R.,;ullS Resull furms RC$uIJ forms Result forms R"",,1L funns 

Method Blank Ye<s Yes Yes Yes 

E._lemaI Chain ofCullludv Yes Yes Yes Ycs 

fnlernal Chain of CU'iludy Yes Ye, Yes Yes 

Matrix Spike - Yes Yes Yes 

Matrix Spike Duplicale - YC'i, Yo:;::; Yes 

LabomlorvC'.onlrol Sample (LCS) . - Yes Yes 

SurTlll!1llc Recovery InfOlmaliun - Y"" Yes Yes 

TunilJ2 Data (OC!MS ouly) · Yes y~ 

Initial ('.alihralilln Infonnalioo - · Yes y"" 

Cunlinuin~ CalibratioJl Infonnl1liun . - Yes Yes 

Run SeQuence Lof.S - CJiCIl1 Spc.cjfjc Client Specific 

Sample Preparatioll Lo~ - - Yel< Yes 

Chromat~sand Ma.'" S\X.'Cln! - - - Yes 

EPA ForlUs 1-8 - · Y,'s Yes 

• Raw backup data not provlded 
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a. Quality policy statement, including 
ohiectives and commitments 

.. . ._ ,l,. ••1.0, ,j, 

1.2 Quality Assurance Policy 
4.2.1. Objectives of the Quality System 

, ,.

b. Organi7.ation and management stnlctlrre 4.1 Organization and :vfanagcmcnt 
4.1.2 Roles and Responsibilities 
4.2 Quality System 

4.3 Document Control 
4.12.2 Record Retention 

c. Relationship between management, 
technical operations, support services and the 
quality systems 
d. Records retention procedures; document 
control procedures 
e. Job des(',riptions ofkey staff and references 
to job descriptions of other staff 

4.1.2 Roles and Responsibilities 

4.1 Organization and Management 

5.5 ~easurcrncntl'raceabjlity 

5.3.1 Method Selection 

4.4.2 Project-Specific Quality Planning 

5.4.3 Equipment Verification and Calihration 

4.7.1 Sample Acceptance Policy 
5.7 Sample Handling, Transport and Storage 
5,2 Laboratory Facilities 

f. Identification oflaboratory approved 
signatories 
g. Procooures tor achieving traceability of 
measurements 
h. List of all test methods under which the 
lahoratory performs its accredited testing 
i. Mechanisms for assuring the laboratory 
reviews all new work to ensurc that it has the 
appropriate facilities and resources before 
commencing ~uch work 
j. Reference to the calibration and/or 
verification tcst procedures used 
k. Procedures for handling submitted samples 

1. Reference to the major equipment and 
reference measurement standards used as wcll 5.4.2 Equipment Maintenance 
as the facilities and services used in 5.4.3 Equipment Verification and Ca1ihration 
conducting tests 

5.4.2 Equipment Maintenance 
504.3 Equipment Verification and Calibration 
5.8.1 Proficiency Testing 
5.8.2 Control Samples 

4.9 Control of ::--Jon-Confonn ances 
4.10 Corrective Actitm 
4.11 Preventive Action 
5.8.6 Pennitting Departures from 
Documented Procedures 

m. Reference to procedures tor calibration, 
verification and maintenance of equipment 
n. Reference to verification practices including 
interlaboratorycomparisons, proficiency 
testing programs, use ofreference materials 
and internal QC schemes 
o. Procedures for feedhack and corrective 
action whenever testing discrepancies arc 
detected, or departures from documented 
procedures occur 
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receivin an needed trainin 
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laboratory and training personnel in their 
ethical & Ie a1 res onsibilities 
v. Reference to procedures for reporting 
analytical result" 
w. Table of contents, listing reference, 
glossaries and appendices 

4.4.2 Project-Specific Quality Planning 
. 5.8.6 Pcnnitting Departures from 
Documented Procedures 
4.8 Com lainL<; 
4.7.2 Client Confidentiality and Proprietary 
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5.1.2 Training 
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PROFESSIONAL PROFILES 
OF 

KEY PERSONNEL 

The following professional profiles are presented alphabetically and represent the key quality assurance and 
llioordtory management personnel for the network organization. Additional professioillli profiles are available for 
review during a site visit to any of OUT laboratory facilities. 
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.Peler P. Fl'icl< 

Qualifications Summary 

Mr. Frick has 20 years of experience in environmental and analytical chemistry that 
includes broad management and leadership experience. He is responsible for the overall 
direction of the laboratory and has extensive knowledge in environmental analytical 
chemistry and business management. 

Professional Experience 
__• .... ·0·. _ 

Laboratory Director - 2004 to present 

STL Connecticut-Shelton, CT 
Mr. Frick directs the growth and development of the laboratory, including strategic plan 
development and implementation. He is responsible for all phases of operation within the 
Shelton, Connecticut facility, including; the technical and administrative management of 
the laboratory. The functional groups of the facility include Sample Control, Sample 
Preparation, Organic Chemistry, Metals, WeI Chemistry. Project Management. QNQC 
and Information Technology, Report Generation, Data Management, and Human 
.Resources. His other responsibilities include adherence to budget, staff development 
and control, quality assurance and quality control, scheduling, client support/liaison, as 
well as profit and loss responsibility for the facility. In addition, he is responsible for 
oversight of the Environmental Health and Safety Program. and was instrumental in the 
set up of the mixed waste license for the Connecticut laboratory. 

Chromatography Product Manager
 
Supelco Incorporated-Bellefonte, PA-1998 to 2004
 

Laboratory Director
 
American Environmental Network-Schaumburg, IL-1996 to 1998
 

Laboratory Manager
 
Industrial Environmental Analysts-Schaumburg, IL-1995 to 1996
 

Group Leader
 
Industrial Environmental Analysts-Monroe, CT-1988 to 1995
 

Chemist
 
Environmental Analysis Corporation-Norwalk, CT-1984 to 1988
 

Education 

» BS in Chemistry - University of Connecticut-Storrs, CT-1984 

» MBA in Finance - University of Bridgeport-Bridgeport, CT-1993 

(14-03 Page I 
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P~lerl·. Frick 

Professional Training 
-------- -_._...-•.._-_ ..-.._-_._-----

)}- Environmental Laboratory Management -John H. Taylor, ACS Course 

>- Performance Management Workshop-Cynthia. Barnet, HR Consultant 

>- Interview Skills Workshop-Cynthia. Barnet, HR Consultant 

» Frontline Leadership Development -William Frackler, (ngoldsby, Inc. 

>- 40 Hour OSHA Training -Lynn Sherman, YWC Midwest 

» Radiation Safety Program Training -Radiation Safety Associates. Inc. 

» Theory of Constraint Training-Sigma-Aldrich. Inc. 

» Strategic Sales Management -Sigma-Aldrich, Inc. 

» Corporate Finance Workshops-Sigma-Aldrich, Inc. 

Professional Affiliations 

» American Chemical Society 

04"()3 Pagel 



rem' " E;fN'1 
Personnel Resume 

Paul T. f1obal"t 

Qualifications Summary 

Mr. Hobart has 14 years of experience in the environmental laboratory industry that 
includes management of the client services and sample control departments, project 
management responsibilities, and experience performing analyses. He possesses 
excellent presentation skills, communication skills, and writing proficiency. Paul is adept 
at motivating his team to achieve goals and objectives. 

Professional Experience 

Client Services Manager·- 1999 to present 

STL Connecticut - Shelton, CT 
Mr. Hobart's responsibilities include ihe administrative management of the project 
management, sample control and courier staff of the facility. He coordinates the project 
management staff with laboratory operations to ensure that projects are executed 
properly and effectively. He is responsible for generating and tracking price quotations, 
and for providing detailed forecasting and project schedules to the laboratory director. 
Additionally, Paul is responsible for the management of key client accounts. 

Project Manager - 1996 - 1999 
STL Connecticut - Whippany NJ and Shelton, CT 

Project Manager -·1993 -1996 
Quanterra, Inc. - Edison, NJ and Pittsburgh, PA 

AnalysUProject Manager- 1990 - 1993 
Analytica, Inc. - Golden, CO 

Analyst - 1980 - 1990 
Ledoux & Co. - Teaneck, NJ 

Education 

);> BA in Literature - Ramapo College of NJ--Mahwah, NJ--1986 

Professional Training 

>- Seminar- Conference on Customer Service, 2000 

>- Principles of Mass Spectrometry, 1991 

04-113 Page I 
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Mllr~haf:lllik 

Qualifications Summary 

Ms. Culik has over 22 years experience in the environmental labDratory field. 
Experience includes analysis of drinking water utilizing a variety of organic and inorganic 
methods and Gas chromatography chemist on environmental samples. Experience also 
includes supervisor of the Gas Chromatography department responsible for analysis of 
environmental samples for pesticideslPCB's according to EPAINYSDEC CLP Protocols, 
SW846 Methods and EPA "600" Series Methods. 

Professional Experience 

Quality Assurance Manager - 1991 to present 

STL Connecticut (formerly lEA Incorporated)--Shelton, CT--1991 to Present 

Ms Culik is responsible for developing and implementing the laboratory's quality system 
and laboratory quality manual to ensure compliance with STL policies for quality 
assurance and control (QA/QC). She administrates the laboratory certification and 
accreditation programs and responds to extemal audits, She is responsible for the 
assessment of operations through internal audits, management review and proficiency 
testing and for the oversight of preventative and corrective actions. Additional 
responsibilities include document control and archival of laboratory records. In addition, 
she prepares and submits monthly reports to corporate management, assists in 
reviewing project QA plans and serves as a laboratory/client support liaison. 

Ms. Culik's responsibilities also include maintaining the laboratory's L1MS reporting 
system. 

Gas Chromatography Group Leader 

lEA Incorporated -Monroe, CT - 1986 to 1991 

Chemist 

York Laboratories - Monroe. CT - 1984 to 1986 

Laboratory Analyst 

American Waterworks Service Company - 1981 to 1984 

lab Technician 

Suffolk County Water Authority 1978 to 1981 

Lab Technician 

(14-m Page I 
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MushaCulill. 

Hooker Chemicals & Plastics - 1976 to 1978 

Education 
---_.._.. - .. _•......... _._-----------------~---------

y AAS - Medical Technology, S.U.N.Y. at Alfred - Alfred, New York, 1976 

Professional Training
-_ _ __ __._-----

~ Two day seminar on Environmental Laboratory Management 
John H. Taylor, Analytical Technology. 

y Performance Management Workshop 
One day seminar 
Cynthia Barnet, Human Resources Consultant 

» Interview Skills Workshop 
One day seminar 
Cynthia Barnet, Human Resources Consultant 

» Leadership Development Workshop 
Four day workshop 
William Frackler, Ingoldsby, Inc. 

> Mass Spectral Data interpretation 
One day seminar 
Dr. Frank Rutecek. Cornell University 

» Introduction to Analytical Separations 
Four day seminar 
Dr. Dhea Habboush, Sacred Heart University 

> ASQC Course 
Auditing of Quality Systems 

» ASQC Course 
Introduction to SPC 

» Six Sigma Green belt training 

Professional Affiliations 
..•..._...._--------

04~3 Page 2 
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Daniel W. Helfrich 

Qualifications Summary 
_. __ - .. ' " - - .._--..,.----------------------
Mr. Helfrich has 15 years of experience in the environmental laboratory industry that 
includes extensive management/leadership experience with full profit and loss 
responsibility. He has functioned in numerous analytical roles including: Sample prep, 
furnace analysis, ICP analysis and hazardous waste coordinator. Experienced in data 
review, and familiar with EPA and NYSDEC protocols. He possesses excellent 
communication skills. Mr. Helfrich has an exceptional ability to effectively handle multiple 
projects and tasks. He is action-oriented, with a can-do attitude. a fast learner who has 
the capacity to adapt quickly to new situations. 

Professional Experience 

Inorganic Manager - 1998 to present 

Sl1. Connecticut - 1998 to Present 
Mr. Helfrichs' responsibilities include the technicaf management of the inorganic 
analytical laboratory including approximately 10 chemists. The functional groups of the 
facility include Sample Preparation, Metals. General Inorganic Chemistry, and Report 
Generation. His other responsIbilities include staff development and control, quality 
assurance and quality control of the inorganic departments, scheduling, as well as profit 
and loss responsibility for the Inorganic department. In addition, he is responsible for 
oversight of Waste Management and is part of the Environmen1al Health and Safety 
Program team. 

Metals Manager 
lEA INC - Monroe CT. 1992 to 1998 

Metals Chemist 
lEA INC - Monroe CT, 1989-1992 

Education ---------------------_.._
y BS in Biology - 81. Anselm College, Manchester NH, 1982 
);:. MS in Chemistry - Quinnipiac College. Hamden CT. 1986 
y MBA in Finance - Sacred Heart University, Fairfield CT, 1990 

04-03 rage I 
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Ki/llln:r1~' ~;oluro 

Qualifications Summary 
---~_... -•.._._-----------------------

Mrs. Maluro has over 19 years of experience in the environmental laboratory industry 
that includes extensive managementlleadership experience. 

She started in the Organic Extractions department as a lab technician and worked her 
way up to supervisor. From there, she transferred to the Gas Chromatography 
Department in order to expand her knowledge by learning more about the analysis of 
environmental samples. She is now Group Leader of the GC Department and is 
experienced in Pesticide and PCB residue analysis as well as a variety of other GC 
parameters. 

Professional Experience 

Gas Chromatography Group Leader-1991 to pr-esent 

STL Connecticut(formery lEA, Inc.)-1991 to present 
Mrs. Maturo is Supervisor of the Gas Chromatography Department. She is responsible 
for the analysis of environmental samples for Organochlorine and Organophcsphorous 
pesticides, PCB's. Diesel Range Organics, and CT. Extractable Petroleum 
Hydrocarbons according to EPNNYSDEC CLP Protocols, SW846 Methods and EPA 
"600" Series Methods. 

Other duties include hiring personnel, ordering supplies, tracking samples thru the 
department, updating SOP's and final data package review. 

GC~ Senior Lab Technician 

STL Connecticu1 (formerly lEA, formerly AEN)-1988 to 1991 
Ms. Maturo's primary duties were the operation of gas chromatographs for a variety of 
analyses. She has experience in pesticide/PCB detenninations as well as other 
miscellaneous analytes. 

Other duties included sample tracking, data entry, report generation, and preparation of 
standards used for instrument calibration. 

Extractions Technician/Extractions Group Leader 

STL Connecticut (formerly YWC)-1988 to 1991 
Over this time period Ms. Maturo was a member of the extractions group and supervised 
the operations and staff for the last year. Her duties were primarily extraction of 
environmental samples for semi-volatile organics, pesticideslPCB's and herbicides. 
Other duties included preparation of standard reagents used in the extraction 
procedures, writing SOP's, and screening of sample extracts by gas chromatography. 

Page 1 
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Kimbcrl~' MaUiro 

Education 

}.> BS in Biology - Southern Connecticut State University-New Haven, CT--1985 

Professional Training 

> Six Sigma Yellow Belt Management Training, 2003 

);> HAZWOPER Refresher-Field Safety Corp., 2000, 

).> Perkin Elmer TurboChrom CIS Fundamentals Training Course, 1999 

~ Gas Chromatography Open Forum-Hewlett Packard, 1999 

);> "Dealing with Unacceptable Employee Behavior"- SkillPath Seminar. 1999 

}.> Frontline Leadership-Zenger Miller, date Unknown 

> 24 Hour Technician Course for Hazardous Waste Operations and Emergency 
Response-Field Safety Corp.• 1999 

>- ReRA Compliant Hazardous Waste Handler Program-Field Safety Corp.. 1999 

> ·Coaching and Teambuilding Skills for Managers and Supevisors"-SkillPath Seminar, 
date unknown 

);> Gas Chromatography Workshop-Env. Research Institute, UCONN., 1995 

,.. "Basic Supervision"-SkiIiPath Seminar, 1988 

Professional Affiliations 

Page2 
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Lmuenee H. Dt-'Ckcr 

Qualifications Summary 

Mr. Decker has 18 years of experience in the environmental laboratory industry that 
includes supervisory and leadership experience. He possesses extensive knowledge in 
volatile organic analyses and is a resource to the laboratory, project management and 
customers. He is an action-oriented manager with a can-do attitude; who has the 
capacity to adapt qUickly to new situations. 

Professional Experience 

GC/MS Manager -·1992 to present 

Mr. Decker's responsibilities include the management and overall production of the 
volatile organics laboratory including 3 employees and 7 analytical systems. 
Methodologies include SW-846, CLP, EPA 500 and 600 series methods. Other 
responsibilities include work scheduling, data review, method development and 
compliance and employee training. He is also proficient in the maintenance and 
troubleshooting of all analytical systems in his laboratory. In addition, he ensures 
conformance to STL Environmental Health and Safety and manages costs and 
expenditures incurred by his laboratory. 

GC/MS Section Leader 
Industria! Environmental Analysts-Monroe, CT-1991 to 1992 

GC/MS Analyst 
!ndustrial Environmental Analysts-Monroe, CT-19136 to 1991 

Education 

~ SA in Biology - Franklin Pierce College-Rindge. NH -1982 

Professional Training 
. . ~ 

>- Mass Spectroscopy Data Interpretation - Dr. Frank Turecek 

);> GC/MS Software Training - Mark Hartwick 

);> HP User I Course - Hewlett-Packard 

}.> 

Professional Affiliations 
... ._.-.-_.-:-=-.,...--,---

American Chemical Society 

04-{).l /'age 1 
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Dawn :\1a)' 

Qualifications Summary 

Mrs. May has 14 years of experience in the environmental laboratory industry that 
includes extensive experience in all phases of laboratory operations in the organic 
departments. She began as an analyst for GC volatile organics and quickly became 
responsible for the analysis of GC/MS volatiles, GC Pesticide/PCB and Herbicides, as 
well as GC/MS semi-volatiles. She also learned the extractions of all these analyses. 
She then changed companies to work in GC Pesticide/PCB/Herbicide/DRO analysis and 
reporting for SW-846 and CLP protocols. She became the Senior analyst in the 
department and was responsible for any troubleshooting issues with the instruments as 
well as system manager for the acquisition/analysis software system. She was then 
promoted to GC/MS Semivolatile Group leader and is now responsible for the day to 
day operation of the GC/MS Semi-Volatiles group. 

Professional Experience 

GC/MS Semi-volatile Group Leader - June 1,2004 to present 

STL Connecticut--Shelton, CT-June 1, 2004 to Present 
Mrs. May's responsibilities include the supervision of 2 analyst's. sample tracking 
through the department, the analysis of semi-volatile extracts, target and non-target 
compound identification, instrument troubleshooting and maintenance, the reporting of 
data, and the final review of data packages. She provides guidance to staff to ensure 
that project specific data qualily objectives are met. She ensures that the SOp's are 
updated and that the department is meeting protocol req uirements. 

GC Analyst II to IV/Reporting 
STL Connecticut-Shelton, CT-April 1996 to June 2004 

Responsiblities included data reporting as well as analysis of Pesticides, PCB's, 
Herbicides, CTETPH. ORO's, and Fingerprint Analysis. Responsible for troubleshooting 
and maintenance of all instrumentation as well as method development. She was the 
system manager for the Perkin Elmer Turbochrom software system. She perfomed data 
review of data packages. 

GCJMS Semivolatile and Volatile analyst 
Averill Environmental Laboratory-Plainville, CT--1993 to 1996 

Responsible for the analysis and reporting of volatile and semi-volatiie samples usin9 
SW-846 and drinking water methodologies. Responsible for the extraction of pesticides, 
PCB's, semi-volatile and TPH extracts. 

GC Analyst 
Averill Environmental Laboratory-Plainville, CT-1990 to 1996 
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DawDMllY 

Responsible for the analysis and reporting of Volatile, Pesticide, PCB, and Herbicide 
samples using SW-846 and drinking water methodologies. 

Education 
-------------------------------_ ....- ..... 

»	 BS in Renewable Natural Resources-Cum laude - University of Connecticut-Storrs, 
CT-1990 

Professional Training 
------._.. -._

~ Capillary-Chromatography Training - 1996 

~ Turbochrom ClienVServer System Manager - 2001 

> Comprehensive Environmental GC Training - 2001 

>- ReRA Compliant Hazardous Waste Handler Program - 1999 

04-03	 ....ge2 
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Mdi..nS. lia... 

Qualifications Summary 

Ms. Haas has 7 years of experience in the environmental laboratory industry that 
includes managementlleadership experience. Ms. Haas is responsible for the overall 
operations of the classical chemistry department. These responsibilities include but are 
not limited to meeting client satisfaction goals, managing the human resources within the 
department, and ensuring health and safety and quality assurance plan compliance. Ms. 
Haas serves as a technical resource to department employees, as well as project 
managers, sales personnel, and clients. She makes recommendations to laboratory 
management in regard to process improvements. 

Professional Experience 
-------- ------ - -_•._-------------_.---------
Department Manager - Classical Chemistry - 2001 to present 

STL Connecticut, Shelton, CT--2001 to Present 
Ms. Haas' responsibilities include: 
•	 Coordinating work projects with project managers to appropriately schedule 

laboratory workload to meet client requirements. 
•	 Prioritizing samples for analysis to ensure that OTO and TAT requirements are met. 
•	 Determining client-specific requirements and testing methodology; communicating 

requirements to analysts. 
•	 Scheduling employees in regard to workload and backlog to improve efficiency. 
•	 Supervising supervisors to maximize productivity and ensure appropriate testing 

procedures are used n compliance with QA and SOP requirements. 
•	 Preparing and analyzing samples for analysis based on method requirements. 
•	 Uploading data files to reporting system. 
•	 Reviewing data produced in assigned department and authorizes its release. 
•	 Communicating department rssues and providing status reports to Laboratory 

Director and Projects Managers. 
•	 Recommending process improvements to improve efficiency. 
•	 Partnering with laboratory management to evaluate new work opportunities and plan 

implementation. 

Classical Chemistry Laboratory AnalysUData Manager 
STL Connecticut. Shelton, CT-1997 to 2001 
•	 Analyzed water and soil matrices using Standard Operation Procedures specific to 

the classical chemistry department. 
•	 Performed tests such as total suspended and dissolved solids. pH, alkalinity, oil and 

grease, and hexavalent chromium using colorimetric, graVimetric, instrumental, and 
titrametric methods. 

•	 Oversaw quality control of department. 
•	 Prepared and reviewed client reports using raw data. 
•	 Supervised data management staff. 
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Mdiss8 So Hau 

Veterinary Technician 
Mobile Veterinary Clinic, TrumbuJr, CT-1994-1997 
•	 Performed diagnostic tests and procedures, such as radiographs and blood 

collection. 
•	 Administered medical treatments. 
•	 Provided surgical assistance and nursing care. 
•	 Supervised kennel workers. 
•	 Educated clients. 

Campus Organizer 
NJ Public Interest Research Group (NJPIRG), New Brunswick, NJ--1990-1993 
•	 Organized student activities in N,JPIRG chapter at Rutgers University. 
•	 Created and implemented environmental programs, such as educating grade-school 

children about recycling. 
•	 Lobbied for environmental legislation. 
•	 Managed 100 student interns and volunteers. 
•	 Developed relations with administration and faculty. 

Education----------------------------_.._--_._--
~ BS in Biology - Rutgers University-New Brunswick, NJ --1990 

(}4'()3	 Page:! 
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Jcbanml L Dubau,)uL' 

Qualifications Summary 

Ms. Dubauskas has 24 years of experience in the environmental industry that includes 
extensive knowledge of laboratory, hazardous waste treatment and project management 
skills. She possesses excellent organizational and communication ability. Her 
enthusiasm for the highest achievable level of quality and customer service is apparent. 
Johanna has an exceptional capability to effectively handle multiple projects and tasks. 

Professional Experience 

Senior Project Manager - 1991 to present 

STL Connecticut - Shelton, CT 
Ms. Dubauskas' responsibilities include assisting clients in solving problems, answering 
client inquiries, discussing technical issues and managing clients through sampling 
programs with gUidance on proper protocols. She is also responsible for scheduling 
sample pickups, coordinating incoming work within the laboratory, preparing written price 
quotations and invoicing. In addition, she assists Account Executives on sales calls and 
in project kick-off meetings. 

Client Service Representative - 1987 to 1991 
York Labs - Monroe, CT 

Inside Sales Representative - 1986 to 1987 
The Rockbestos Company - New Haven, CT 

Chemical Buyer -1985 to 1986 
Pfaltz & Bauer - Waterbury, CT 

Lab Technician- 1984 to 1985 
Cecos Treatment Corporation - Bristol, CT 

Research and Development Chemist -1983 to 1985 
American Chemical and Refining, Inc. - Waterbury, CT 

Chemist - 1980 to 1983 
Environmental Waste Removal, Inc. - Waterbury, CT 

Education 

? SA in Biology - Western Connecticut State University - Danbury, CT - 1979 

Professional Training 

~Certific·ate Program of Environmental Science ~·1985 
Y Customer Service Seminar - 2000 
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Jill 'I. [luI",Bdk 

Qualifications Summary 

Mrs. Duhancik has 6 years of experience in the environmental laboratory industry that 
includes project management and volatile organic compound GC/MS analysis 
experience. She possesses excellent communication and organizational skills. Jill has 
a passion for the highest achievable level of quality and customer service, She has an 
exceptional ability to effectively handle multiple projects and tasks. She is an action
oriented individual with a can-do attitude; a fast learner who has the capacity to adapt 
quickly to new situations. Jill is also adept at motivating a team to achieve goals and 
objectives. 

Professional Experience 

Project Manager - 2()02 to present 

STL Connecticut -Shelton, CT 
Mrs. Duhancik's responsibilities include the coordination and management of customer's 
projects through all phases of laboratory operations, ensuring fulfillment of Severn Trent 
Laboratories commitments to client requirements, error-free work, and on-time delivery. 
She maintains communications with clients and Account Executives and serves as a 
liaison between clients and laboratory operations to meet client's needs, Mrs. Duhancik 
works closely with business unit personnel to manage quotations and change orders for 
existing scopes of work. She monitors compliance with industry regulations, contractual 
agreements, program management processes, and program specifications. She works 
towards achieving goals for revenue, profit, and KRI's through the effective utilization of 
laboratory capacity and definition of customer requirements. 

VOA Analyst - 1998-2002 
STL Connecticut - Shelton, CT 

Waitress - 1996-1998 
Olive Garden - Orange. CT 

Education 

~ BS in Environmental Science - Saint Joseph College - West Hartford, CT -1998 
~ BS in Biology - Saint Joseph College - West Hartford, CT -1998 
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William D. Goodman 

Qualifications Summary 

Mr. Goodman has 3 years of experience in the environmental laboratory industry' that 
includes Semivolatiles extractions and GC/MS analysis and management positions. He 
possesses excellent communication and writing skills. He has a passion for the highest 
achievable level of quality and customer service and the ability to effectively handle 
multiple projects and tasks. He is an action-oriented member of STL-CT with a can-do 
attitude; a fast learner who has the capacity to adapt quickly to new situations. He is 
also adept at motivating a team to achieve goals and objectives. 

Professional Experience 

Project Manager .- 2004 to present 

STL Connecticut - Shelton, CT-2004 to Present 
Mr. Goodman's responsibUities include coordination and management of customers' 
projects through all phases of laboratory operations, ensuring fulfillment of Severn 
Trent Laboratories' commitments to client requirements, error-free work, and on
time delivery. Maintains communications with clients and Account Executives and 
serves as a liaison between clients and laboratory operations to meet client 
needs. Works closely with business unit personnel to manage quotations and 
change orders for existing scopes of work. Monitors compliance with industry 
regulations, contractual agreements, program management processes, and 
program specifications. Works toward achieVing goals for revenue, profit, and 
customer service through the effective utilization of laboratory capacity and 
definition of customer requirements. 

Extractions Manager 
STL-Connecticut-Shelton, CT.--4)212004 to OS/2004 

Semivolatiles Analyst 
STL-Connecticut-Shelton. CT-01/2002 to 02/2004 

Extractions Analyst 
STL-Connecticut-Shelton, CT-09/2001 to 02/2002 

Education 

);>	 B.S. Environmental Science. S1. Michael's College, Winooski Park, ColChester, vT~ 
May 2001. 
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TRENT STL 
Severn Trent Laboratories, Inc. 

EMPLOYEE ETHICS STATEMENT 

I understand that STL is committed to ensuring the highest standard of quality and integrity of the data and 
services provided to our clients. I have read the Ethics Policy of the Company. 

With regard to the duties I perform and the data I report in connection with my employment at the 
Company. I agree that 

I will not intentionally report data values that are not the actual values obtaned; 
I wHI not intentionally report the dates, times, sample or QC identifications, or method citations of data 
analyses that are not the actual dates, times, sampJe or QC identifications, or method citations; 
I will nollntentionally misrepresent another individual's work; 
I wili not Intentionally misrepresent any data where data does not meet Method or QC reqUirements. If 
il is to be reported, I will report it with all appropriate notes and/or qualifiers; 
I agree to inform my Supervisor of any accidental reporting of non-authentic data by me in a timely 
manner; and I agree 10 inform my Supervisor of any accidental or intentional reporting of non-authentic 
data by other employees; 
If a supervisor or a member of STL management requests me to engage in or perform an activity that I 
feel Is compromising data valkfity or qUalify, I wiU not comply with the request and will report this action 
immediately to a member of senior management, up to and including the President of STL; and 
I will not share the pricing or cost data of Vendors or Suppliers with anyone outside of the Sevem Trent 
family of companies. 

As a STL employee! I understand that I have the responsibility to conduct myself with integrity in 
accordance with the ethical standards described in the Ethics Polley. I win also report any infonnatioo 
relating to possible kickbacks or violations of the Procurement integrity Act. or other questionable conduct 
in the course of sales or purchasing activities. I will not knowingly participale in any such activity and will 
report any actual or suspected violation of this p06cy to management. 

The Ethics Policy has been explained to me by my supervisor or at a training session, and I have had the 
opportunity to ask questions if I did not understand any part of It. I und~tand that any violation of this 
policy sub.iecls me to disciplinary action, which can indude termination. In addition. I understand that any 
violation of this policy which relates to work under a government contract or subcontract could also subject 
me to the polential for prosecution under federal law. 

EMPLOYEE SIGNATURE • _ Date _ 

SupervisorfTrainer: _ Dale 

Reference: STL Ethics Policy. P-L-QOO, Rev. 5. 



SEVERN STL_TR~:NT 

Severn Trent Laboratories, 'Inc. 
CONFIDENTIALlIY AND PROPRIETARY INFORMATION AGREEMENT 

Severn Trent Laboratories, Inc. and its predecessors, in their businesses, have developed and use 
commercially valuable technical and non-technical information and to gua-d the legitimate interests of STL 
and Its clients, It is necessa:y to protect certain information as confidential and proprietary. 

I, • understand and acknowledge that 
dunng the term of my employment by STL, I will be privy to and entrusted with certain confidential 
information and trade secrets of STL and its clients. 

ConfidenlfaJ information and trade secrets inc{ude, but are not limited to: customer and client lists; price 
lists; marketing and sales strategies and procedures; operational and equipment techniques; business 
plans and systems; quality control procedures and systems; special projects and technological research, 
incJuding projects, research and reports for any government entity or dignt; client's plans and processes; 
cJienrs manner of operation; the trade secrets of clients; client's data; vendor or supplier pricing; and any 
other records, data, files, drawings, inventions, discoveries, applications, or processes which are not in the 
pub/ic domain. 

I agree as follows: 

,. I will not in any way, during the term of my employment, or at any time thereafter, except as authorized 
in writing by the Legal Department of STL or the client where client data is involved, disclose to others, use 
for my own benefit, remove from STL's premises, copy or make notes of any confidential infol1T1ation and/or 
trade secrets of STL or its cHents, excepting only that information which may be public knowledge. 
Technical and business information of any previous employer or other third party which l may disclose to 
STL shall be limited to that which was acquIred legitimately and disclosed to me without restriction as 10 
secrecy. 

2. I agree that all inventions (whether or not patentable) conceived or made by me during the period of my 
employment by STL shall belong to STL, prOVided suCh inventions grow out of my work for STL and are 
related to the business of STL. i agree to disclose and assign such inventions to STL. In California, this 
provision shall not apply to any invention which qualifies fully under Section 2870 of the California Labor 
Code. 

3. On termination of my employment from STL, I will deliver to STL all documents, records, notes, data, 
memoranda, mes, manuals, eqUipment and things of any nature which relate in any way to confidential 
information and/or trade secrets of STL or its clients and Which are in my ;>ossession or under. my control. . 

4. I acknowledge that if I were to breach any provision of this Confldentialiiy Agreement, money damages 
will be inadequate, and J hereby agree that STL shall be entitled. where appropriate; to spednc 
performance and/or injunctive relief (i.e. to require me to comply with this Agreement). I' further 
acknowledge that the willingness of STL to hire Ire or to continue my employmenl constitutes full and 
adequate consideration for the agreements, and obligations 10 which I have agreed as set forth in this 
document 

I have executed this Agreement, intending to be legally bound, 

Printed Name Signature Dat~ 

Reference: STL Ethics Policy, P-L-OOS, Rev. 5. 
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STl Connecticut SEVERN 

Chain of 128 Long Hill Cross Road TRENT STL 
Shelton, CT 06484Custody Record 
Tel: 203·929·8140 Severn Trent Laboratories, Inc. 

STL... ,24 (09011 

Da/Ii ...·-TC1mirr .,{ ClfstO<l't' Nwu/)tJ(Proj6ct Manage..Cilltnl 

00019 
Telepllofle Nurnber (A1ea Ccde)/FaK N::mb.rAcldrtJ!rS Llb Narnf'>or 

Page of 
CIty ISlale IZ'JP Code Sil. COlltact lab Contaot Analysis (Attach list jf 

more s ace is needod' 

P,.ojlK~ NtJrne {lfld Looation (Sta/a) C<trrie/IWayIJiil Number 

Speciaf Instructions! 
CootracVPl/fcllli.5P. (Jrder/Quota No. Colltainers & Conditions of Receipt

Matrix 
PreseNati~'os i 

Sample 1.0. No. and Description j ~ c 
~ i€ nDate Time & ~ ! u, 

2(C"lllainers for eacll sample may be combined on ona line) ~ ~ l . 
! 

. --.-.. 
\ 

-
--- - ._. 

, 
-

I 
____0" 

I i 

! _.._. 
, 

! \ 
- -_.._--

\ 
.~ ...-. --

I ! _. 
POSSiC/e Hazara /den!ificati<lll ISltmp/a Dispilsal 

o M}/I·Ha2aJ'd o Flammable o Skin 1m/all( o Poison 6 o Ur?kn",..n 0 Return To ClicOl o Disposal By La!> o Ardil'ilJ F'" ___ 
(.4 '''''' may be 8.ssilssali if SJlllplcs aro ratainea 

MOllt,~s 1'CJ(lgt!" tJmn t mont./'J) 

Tum AroUl1d rime RaquirYd OC Aequirem9n/s (Sooci.fy, 

o 24 Hours 0 "8.'-IOUiS 0 7 Days 0 14 Days 0 21 Days 

r. ReiinC/UIgned Oy , Oats I riffle I ,. Received By jDellI: Ir;me-'--"-'-~ 

2. Reiinqllis!>lKJ By IDate lTime 2. Received By IVale T,tn,' 

. ..--=-.,.-__---'..=------1-_. I 1----_.-. 
:3. i'leIJflr/liis/le<i By __ Date Titrut 3. R"cej'/fjc! By .____ ~ (Jato JL'_I'I_rT1_6_' _I
Cctrrrrli)OlS 

DIS TRIBUTION; ~','H'TE - FW/UJ'rllJ(1 10 Cilent ",ilh Report: CANAR)' - Slays wim rna Sample: PINK· Fiekl Copy 
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AND
 

HOLDING TIME REQUIREMENTS
 



Severn Trent -CT::.-__..::S:.::am:::l:p:.:.le::....:::.H=o:.:.ld=i:::n~g"-Tim::..:·=· ...:.R:.:....e:..:q:!.:u::.:i.:..re::.:m.:;:en.:...;..;ts~ I>~oc_._Q::-A._F_O_17_0~O._CT_=es=-..:a=n:.:d:...:Pr::..:..:es~cr:..:v~a:::ti:.:o.:.::n __

Dale: 10122198 
Pag~ 1 of 4 

ParameterI Methods 
-

Matrix Holding 
Time· 

Container Preservation 

Inorganics-Metals 

Metals, excluding Hg 200 Series 
7000 Series 
6010 

Water 6 months .sOOml P,G HN0310 PH <2 

Mercury 200 series 
7000 Series 

Metals, c;(cluding Hg 200Scrics 
7000 series 
6010 ---

McrclllY 200 Series 
7000 Series 

Inorganics-Wet Chemistries 

Water 

-

Soil 

Soil 

28 Days 

6 monrhs 

28 Days 

--

SOOml P,G 

100 g P,G 

100 g P,G 

RN03 to PH <2 

Cool 4°C 

Cool 4°C 

Acidity 

Alblinily 

BOD 

Bromide 

COD 

-

EPA 600 .
BPA600 

EPA 600 

EPA 600 

FPA600 

-

Water 

Water 

Waler 

Water 

Water 

14 Days 

14 Days 

48 Hours 

28 Days 

28 Days 
-

looml P,G 

100 ml P,G 

lOOOml P,G 

so ml P,G . 
SOml P,G 

CooI4"C 
--

Coo14"C 

Cool 4°C 

None Req. 

CooI4"C, H2SO4 to pH <2 

Chloride FPA600 Wat.er 28 Days SOm! P,G None Req. 

ChroIDium, CR+6 

cyanide 

EPA600 

EPA 600 

Water 

Water 

24 Hours 

14 Days' 

SOml p.G 

500 ml P,G 

Coo14"C 

Cool 4°C, NaOH to pJ:i> 12 
Ascorbic Acid' 

Pluoride EPA 600 Water 28 Days SOO m1 P,G None Req. 

Hardness 

MBAS 

EPA 600 

EPA 600 

Water 

Water 

6 Months 

48 Hours 

100 rol. P,G 

500 ml p.G 

HN03 to pH <2 

CooI4"C 

Nitrogen-Anunonia EPA 600 Water 28 Days SOO mI p.G CooI4"C, H2SO4 lo pH <2 

Nitrogen-TKN EPA 600 Water 28 Days SOOml P,G Cool 4°C, H2S04 to pH <2 

Nitrate EPA GOO Water ·48 Hours 100 ml P,G Coo14"C 

Nitrar.c-Nitrite EPA 600 Waler 28 Days 100 rnl P,G Coo14'C, H2SO4 to pH <2 



Severn Trent -CT Sample Holding Times and Preservation Requirements Dne. QAF01700.cr 
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Parameter Methods Matrix Holding 
Time* 

Container Preservation 

Inorganics-Wet Cbemistries-eont. 

Oil and Grease EPA 600 

Petroleum EPA 600-418.1 
Hydrocarbonli 

pH EPA 600 .
Phenols EPA 600 

Pbru:phoms. Ortho EPA 600 -
Phosphorus.Total EPA 600 

Re~idue. IDS EPA 600 

Residue, TSS EPA 600 

Water 

Water 

Water .
Water 

Water 

Waler 

WaIa 

Water 

28 Days 

28 Days 

Immed. 

28 Days 

48 Houri 

28 Days
-

7 Days 
-

7 Days 

1000 ml P.G Cool 4 ·C. HCL or H2SO4 to 
pH <2 

1000 ml P,G C0014°C, H.CL to pH <2 

SOml p.G NA 

500ml P,G Cool 4°C, H2S04 to pH <2.
50mlP.G Filter lInmed.• Cool 4°C 

50 rnl p.G CooI4"C. H2SO4 to pH <2 

100 ml P,G Coo14°C 

250 ml p.G Cool 4°C 

Residue, TS EPA 600 

Residue. Volatile EPA 600 

Residue. Settleable EPI\600 

Water 

Waler 

Water 

7 Days 

7 Days 

48 Hours 

250 ml P,G Coo14"C 

250m! P,G Cool 4°C 

250 ml p.G Coo14·C 

Specific Conductance EPA 600 

Sulfate EPA 600 
-

Sulfide· EPA 600 

TOe EPA 600 

TaX EPA 600 

Water 

Water 

Water 

v.'ater 

Water 

28 Days 

28 Days 

7 days 

28 Days 

28 Days 

100 ml p.G Cool 4°C 
-----;-

250ml p.G Cool 4°C 

500 ml P.G Cool 4°C. 
ZnAc/NaOH to pH >9 

50 ml P,G Cool 4°C. HCL or H2SO4 to 
pH <2 

40 miG Coo14"C. H2S04 to pH <2, 
Sodiwn Sulfite 

Turbidity EPA 600 WilIer 48 Hours 100 mI P,G Cool 4°C 

Cyanide SW846 

Sulfide SW846 

Soil 

Soil 

14 DaYi 

7 Days 

l00g G Coo14·C 

100 g G CooJ4°C 



Severn Trent -CT Sample Holding Times and Preservation Requirements Doc. QAF01700.CT 
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Parameter Methods Matrix Holding 
Time* 

Container Preservation 

Organics-Parameters by Gas Chromatography 

Volatiles; 
Halogenated 

600 series 
SW846 

Water 7/14 Days1 3 x 40 ml vial Cool 4 ·C. Thiosulfate· 

Volatiles; . 
Aromatics 

600 seriea 
SW846 

Water 7/14 Dayss 3 x 4O:ml vial CooI4"C, HCL to pH <2 
Thiosulfate' 

Volatiles: 
Non-Halogenated 

SW846- H015 Water 7/14 Dayss 3 x 40 mI vial Cool 4°C, Thiosulfate· 

Semi-volatiles 600 &cries 
SW846 

Water ext.-7 Days 
anal.-40 Days 

lL, amber G Cool 4 ·C, lbiosulfate' 

-
Organochlorine 
PesticideslPCBs 

600 series 
SW846 

Water ext.-7 Days 
anal.-4U DayI' 

lL, amber G· Cool 4"C. ThioruIfate· 

.. 

Organophosphorus 
Pesticides 

600 series 
SW846 

Water 

_. 
cxt.-7 Days 
anal.-40 Days 

lL. amber G COQ14 'C, lbiosulfate' 

Herbicides 

-
SW846 

-
Walel 

.. 

ext.-7 Days 
anal.-40 DayS 

IL. amber G Coo14"C, Thiosulfate· 

Volatiles; 
Halogenated 

SW846 

-
Soil 14 Day~ 5Og,G COO14"C 

---
. Volatiles; 

Aromatics 
SW846 Soil 14 Days 50g, G Cool 4°C 

Volatiles; 
Non-Halogenated 

SW846 - B015 

-

Soil 14 Days SOg,O CooI4·C 

Semi-volatIles SW846 Soil ext.- 14 Days 
llnal.-40 Days 

100 g, G Coo14·C 

-
Organochlorine 
PesticideslPCBs 

SW846 

-

Soil ext.- 14 DaY" 
anal.-40 Days 

100 g, 0 Coo14"C 

Organophosphorus 
Pesticides 

SW846 Soil e;n.- 14 Days 
anaJ.-40 Days 

100 g, G Coo14"C 

Herbicides S\\'846 Soil ext.- 14 Days 
anal.-40 Days 

100 g. G Coo14"C 
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Parameter Methods Matrix Holding 
Time* 

Container Preservation 

Organics-GC/MS Parameters 

Volatiles; 
Halogenated 

600 series 
SW846 

Water 7/14 Days' 3 x 40 D11 vial Cool 4"C. Thiosulfate' 

Volatiles; 
Aromatics 

600 series 
SW846 

Water 7/14 Days' 3 x· 40 ml vial CooI4"C. HeL to pH <2 
11I.iosulfalC4 

Volatiles; 
Hak>genalCd 

500 Beries Water 7/14 Days' 3 x 40 mJ vial Cool 4 "C, HCL to pH <2 
Thiosulfate' 

Volatiles; 
Aromatics 

-

500 series Water 7/14 Days' 3 x 40 ml viaJ Cool 4 "C. HCL to pH <2 
Thiosulfate' 

Semi-volatiles 600 series 
S\V84Q 

Water ext.-7 Days 
anal.-40 Da)"s 

lL. amber G Cool 4 "C, lbiosulfatc' 

Volatiles; 
Halogenated 

.-.. 

SW846 Soil 14 Days 

-
5Og.0 Coo14"C 

Volatiles; 
Aromatics 

SW846 son 14 Days 50S. G Coo14 n C 

Semi-volatiles SW&46 Soil cxt.- 14 Days 
anal.-40 Days-

100 g. G CooI4·C 

.. From Collection . 

1. The following information is basod upon WPA (equirements outlines in Part t36, title 40 ofttIe Code ofFcderal Regu\Ation~. 

Various l'Iale agencies havc differing (<<juin::mculs for both holding limc;s ond prcoc,,'stion from tho,,, lisl£d abo"". [n sllCh ca..es, the 
10CIl.\ requimncnts supersede the EPA infonnatioo. 

2. Maximum holding time is 24 hOUTS when sulfide is prc:scnL Sample onust loe tested with lead aco:tlltc paper be fnrc pH adjustment 

in arder to determine is sutfide is present. 

3. Ifn:sidual chlorine i< present in tlte sample 0.6 g of ascorbic acid is utilized.. 

4. IfSIlmples contain residual chlorine sodium thiosulfate must be added at the time ot" sampling. 

5. Ifsamples do not (c:cci'l'cd pH adjustment, the holding time is 7 days. 
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SeVl!m Trent Laboratortes
 

Shelton, CT
 

~",.I. Slornqe Chemic'lll SIOl1lq. 

Sampl~ Receipt and Sloro~e Waik In Refrfgeralor 

1110S~ FI 

.-J 
MClloIIs 

Ins(rurnallon Lib GG & SVOA GCIMS 

4~. Sq FT lllbor.lolY 

840 Sq Fl 

r---
Vola1ies l-.t:x:Ir-.tory 

T20 S<i F. Eloclr1cai 

Report Pro<luctlon 

I omoo L.....II>!)' 

Cubicle l ..",lory 

I 0tIi"" 
CoIIt 

01Tl<a omc. omoo 

I
CublrJ. 

LolJby 

Cgn1erence C.bic.1o ClIblcle 

Computer 

Compuler 

I 
I 

I 
1 CUI>lole 

RtlcepliDn OllIe. 

, 

OrganIc EJdraetlon & sampl.. Prep 

120U S~ Fl 

Wet Ch..mlslty & lnorga"'" Sampl. Prop 

'1900 Sq Fl 

\.IIvalory • 

C~'e\lIJor1~ 

1.lw.lu<y 

One. 

orr"," 

om"" 

C"""'''''''''' 



STL CONNECTICUT LASORATORY
 
Instrument List 

Instrument 
Type 

Manufacturer Model Purchase 
Date 

Autosampler Method Performed 

ICP Thermo Jarrell Ash (61E) 6lE ICAP 1994 Yes 6010B,200.7 

SIN 349490 

Thermo Jarrell Ash (61P) 61E Trace 1997 Yes 6010B.200.7 

SIN 464790 

Mercury 
Analyzer 

Per1<in Elmer 

SIN 1398 

FIMS 1999 Yes 7471A, 7470, 245.1 

GClMS 
Semivolatiles 
~_._...

_.-
Hewlett-Packard (U) 

SIN US3321 0086 

-
5973/6890 2004 Yes 827OC, 625, SIM 

Hewlett-Packard (Q) 589015971 1992 Yes 8270C, 625, SIM 

SIN USooOO7319 

Hewlett-Packarrl (R) 

SIN USOOO36181 

5890/5971 1992 Yes 827OC, 625,SIM 

Hewlctt-Packarrl (P) 589015971 1992 Yes 8270C, 625, SIM 

SIN USOOOO7291 

GC/MS 
Volatiles 

Hewlett-Packard (L) 

SIN 3240A18492 
. . .__._.- ---._----_ .. -_.- .._-

Hewlett-Packard (K) 

SIN 3029A30026 

Hewlett-Packard (O) 

589015971 

.•.__. _. _. ..... 
5890/5970 

5890/5971 

. --_ ...•.. -

1992 

1990 

_._-_. 
1991 

Yes 

Yes 

Yes 

8260B,624 

8260B, 624  waters 

8260B, 624 .•. waters 

SIN 3203A41807 -
Hewlett-Packard (N) 

SIN 3133A37851 

Hewtelt-Packard (M) 

5890/5971 

5890/5970 

1991 

1991 

Yes 

--- ._----....... 
Yes 

8260B,624 

82608, 624 - soils 

SIN 33033A33746---. __... .....-
Hewlett-Packard (T) 

.....-.....-.-. -~-----_.. ---_.. _...... .~.,_ ..... -_. ~ ....__ . 

5890/5972 1996 Yes TO 17-air 

SIN 3336A51317 ..-- .... ..-._-_. '-
HelNtett-Packard (v) 6890/5973 2004 Yes 82608,624 

SIN 

GC 

Semivolat~es 

, 

Hewlett-Packard (qc1CID) 

SIN----_.._.---~-_.-
Hewlett-Packard (GC4C/D) 

SIN 3033A33529 

589011- Dual 
ECD -----_. -'.__._
589011- Dual 
ECO 

1994 

_.........._--_ .. -' 
1992 

Yes 

Yes 

8081,8082,608 

8082 

Hewlett-Packard (GC5CID) 

SIN 

Hewlett-Packard (GC7CID) 

SIN 

5890II-Oual 
ECO 

5890II-Dual 
ECD 

1989 

2004 
..

Yes 

Yes 

8081,8082,608 

8081,8082,608 

Hewlett-Packard (GC2CID) 589011

SIN 3033A32099 FIOINPO 
f---------.---. . _......... ...... ---_._--._-._-

Hewlett-Packard (GC3) 5890 - FID 

SIN 3033A32563 

1991 

1991 

Yes 

Yes 

WSO, 8141 

80158 (ORO), ETPH 

Ion 
Chromatograph 

Lachat 

SIN A83ooo-1476 

Quick.chem 8000 1999 Yes 300.0,9056 

350.1,351.29012,335.4, 
353.2. 420.2 

TOC Dohrmann Phoenix 8000 2004 No 415.2,9060 

Updated 5/14104 



STL CONNECTICUT LABORATORY
 
Instrument List
 

Instrument Manufacturer Model Purchase Autosampler Method Performed 
Type Date 

Dohrmann DC-190
 1998
 Yes 415.2.9060 

v
tKND~~sti~ Scie~tifiGi~-~~~nt;------·-·I-A0.-40---2-0-----l----1-99-4----1f----N-o----+-----.-35-1-.2-_,-3-5-1..-3---

sy~!~~---.--__l'-----------_+I------+_----_I_-----t_--------__1 
UVMS Barnstead Turner SP830 No 7196A,376.22003
 

F-U-V-N-IS----t--Bu-~kSci~tifl;······_~·-·-+-H-C-4-04-----+-·--2000----1'-----N-O----+---··---~4-18-.1-------
, 

- PH Meter Orion Research SA 720
 1998' No i 90408, 9045C, 150.1


I
--_..--....--+----------+_-----__j_-------,i-------\-----------IJ 
PH Meter Beckman 90408, 9045C, 150.1 12
 1995
 No 

90408, 9045C, 150.1, 
Alkalinity. 
Autolitmtor{pH, Man-Tech (AlZ) 2003
 YesPC 1300
 

2320B, 310.1,310.2, 
25100. 9OSOA, 120.1Conductance) 

Dissolved YSI 51A 405.1
 
Oxygen Meter
 

Turbidimeter 

1994
 No 

HACH 2100 N 1990
 No 1801
 

1484-20
 120.1Conductivity Cole-Parmer 1996
 No 

2003
 No 350.1,420.2,9066 
Distillation 
Automated Westco 1075
 

SIN 1028
 Easy Dist 
Apparatus 

COD 1991
 410.4NoHACH 45600
 

11-----------1------------'--------+------/-------+------------'1 
1990
 NO 1020
 

Apparatus


Flash Point Precisioo ScientifIC Pensky-Martin'..... 
Il---'--'-------I------------~------+__----+_----__j_---------____t 

9012A, 335.1,335.3Midi Distillation Andrews Galss " 110-1D-R 1995 i No
 
~~ I
 

g........::~-'-------+---~--_._.- .-._---_ ..._
TCLP Spinners Dayton 3M 137BI5K939B 1990 No
 1311,1312 

II-----------l-----------+---------- ..-----f------- -------------11 
GPC ABC Autoprep 1000 1999 Yes
 8270,8081.8082 

11------.---.--  -----------+-------+------/------t------------i 

Updated 5114/04 



STL- Connecticut LABOR.ATORY PREVT~TIVE !\1AINTEN·'\NCE 

GC/MS SYSTEMS 

EQUIPMENT ACTIO~ PERFOR.lodED FREQUE\lCY 

Hew\etl-Pa<.hrd 5970 MSD j Check oil kvd in :ncchani::a: pulf'4lS \\ieekly 
~971 MSD/W,2 MSD 

Cluo~", the oil in -:1Ie meclw:1ic-": PUJT1lS Every (} months 

lnSPCl.:llhc pUn41ll:>5CS arid JcplllC(: ii required fiver)' 6 month. 

Change oil in the lurOO IX'llJl' r;"cry (, months 

Chmge cxnlUl,;t trap absorncnt Every (, month.; 

Inspect and TCfill 6c cal,bl'81iClll smnpl. vial \kith PF1l3A t,yery I> months 

Vacuum fir. grills and :'11= EyCJ)' 6 months 

I(m <OlITCe cleaning and m.me.ll rcp!aceme!ll 1\5 Ilrelied 

MlIlIllalruning N; 1lCl.,drr. 

R""l,,~c ejeetron multiplier Asneedoo 

CoWl out transfer line \i.' GC After every colulTIl rcmov&1 

Hcwlett-Pack;u-d :'>890 GC O.oclc helium gas '''"pply- Daily 

Change split vent tr~l' lkery 3 mon1hs 

Cc'lqT.n replaurrent and rondi\;(rr1;ng As needed 
-

COhU7lf! cuu.lug and reinl5tJIJz.ti1Xl Dai I)' (lr a. flCeded 
-

Ch~nec heliurn ga~ cynnd... As needed 

('11""~ liner and septum f}";ly or a< needed 

Clean injection pOJl As neecicd 
.....-,. 

EQUIPME.;.>lT ACTION PERFOR.~.ED -
FREQUE)/CY 

:Icwktt-Packard 7672A In.l"'C1 and eOlTect injector .'il'l1n"'"Il1 l\ner re.~eating 

Autos;<mpler 

I~specl syrmc:e Daily 

Check campf'",,"d ";7 gas supply Doily 

Ir••pecl OIod adjust tension OJ 5=11>1" lra.y

-" 
Daily 

Char.ge rinse Yiab Daily 

Chamgf. y..x~1J; y;a]l; 
. --'

Wt:cldy 

Replace syringe _._...._~ -

As n,-'C.1c(l 

Sane injecwr po"" As noo:led _...... 

Realign aulv:,.llmplt:. :m ;,rack,:s 
-

A.< needed 



--

---

Change corr.pres.c:;ec air cylinder As n~d"d 

D•.;lyIr:spect 8)'1'-bgt:IH"''''-'~ "'3A
I ,"'utMllmp,::.-r 

, 
Inspect se~1il1!f, of jnj~lor Daily 

l'h3"gt. ri:lse vials Daily 

Wr.;cklyChange. wast' vials 

As lle:eGedRer>1ace syringe 

R~cl conuo: box ,"9 needed 

r.kmar Purge and Tf~P ln~pcc: ,O;PIIJ'g::rs a.~ ·r.:t;n~" Paily
 
Sample C(lllceulr~\or~ ;c,d
 
Alll.()"am,"~
 . 

" 

Daily
_.' 

Inspc:clline alld valve lI;rorerature.~ 

Chtcl< rurg'e now 

il1Iily 

Q-.ango amI condition trap As IW'.I1e<'1 

_':djus1 pUTC" flnw A"neoded 

As neededkim" Of clean l'parging ve<Sell 

Rinse safl1>le line.; lis needed 

Ralee oul roup After :::u:h analy;is. 

'" lenll 8.' needed 

l\:; ne-..,bdl{ep1:ace Jines and fitting:; 

..,dju.,lline a:xJ Yat"e temperatUTc.s As nccocd 

FREQUENCYACnOK .PERFORMEDEQUIPMEKT 
.... 

n.:ly[nspeel fillings En"imchem Ai. Sampie 
Concentralor and AS 

DailyCheck llows 

DailyInspocl line and vah'\; lC1llJ1eratJres 

A& neededChange and co-"dilioo inrernaltraps .. 
Adjus, flow As nccdc<l 

Bake out trap After each analy>i3, e><le",l as 
needed 

Repla~. lines and fittings A.s.needed 

l\dju9l)iIlC and valve Icmper:l.IW'CS A.., necde<l 

DailyArchon Chtck Syringe 

DailyCheck :-e"g""l ...~1er I1ld "<1311: \)or11C!' 

Aulocalibratc r-o!lotic arm /Is nc:;/lod 

Rep:."" illlin. fille~ As r.Ge!lr.d 
-



.......
 

-
GCSYSTEMS 

EQUIPMENT .... CTlON PERFORMED flthQUENCY 

He",'\~1H'acIc3rdSS9CA GC 
{(lC-: .4,5 Dual ECD) 

Check &3S sup?ly 

Check bn:ak.OH\\'n crit~j~ 

Vacuum l,lter, and lVi1!~ 

I 

Daily 

A. n;'1u;'t:(l by rull sequence 

Qu~r~crly 

Column repla~= ""d t-ONliion'ng _Iv; ncc<lcd 

Collum cutting and rc:insl:,lL1I.i<m As needed 

C/lllngc ga.l cylinders As needed 

C,",JIl,'t: liT,.r Bnd !lO;lt.nn 
-

A$ r.ced"! 

Replace &ua:ro column /Is ncooed 

Clean injecticn polt As needed 

Recondition EieD A. needed 

Change EGD y·;:nl. ah,omenl lr2ps-- Quarterly 

EQUIPMENT 

lIe.....k;(1-PlLCkard 5890A GC 
(GC·3 FTf}!NPD) 

Check gas supply 

ACTION PERFORMED FREQUENCY 

Dail)' 

_.-

VlICuurn filters and ~lls Quarterly 

CO;tr.7lJ1 replacement:md canditkm1r.R /IS needed 

Co;umTl cutting and rei!:stalL1tion A~ n",,-ded 

C-nan~c ~a..~ cylinder:; A~ necued 

Ch.ngo line" aOO septum !Is r>cedcd 

et""o inj=;('Jfl I'on !I.I< oceded 

Hewlett-Packard 7G73A 
A...lo~mpl ... 

Rep;ace (lI' reacti\'3te the NPD eon.:clo<-_ .. _.-- .... 

fn<pecl syringe 

As n""dod 

Dsily 

Inspect seating ofinjeclor Oaily 

Inspect rinse and ...'3Sl~ vial.> Oal1y 

Va~uum filters ar.d grills Qual'tC1'ly 

Re?lace syringe Ar.needed 

Ch>.1l1;" riMe a."ct \Yr..te yja.!s As ,,«dcd 



EQUIPMENT ACnON PERFORMED FREQUENCY 

METALS SYSTE.:\1S 

Inclueti,,~Jy Coopjl~ PI.,m~ C:hange capinary and pu~ tubing Tv.'ic¢ weekly 

K1.l'Jac:e liqui(\ argoT. tmk As r:qllirc<l 

R.cprufile \'la8Iil micromeler 
. I P~mancal 

Replace and rw;gn \II",,,,,, [Oich I A~n~ed 

Clean nebllr. ...... tlld $?>1!.Y chamber . I As netded 

Chedr primary it~ll mirror Weekly 

Meteury Analy= C:l"",. ~ample::ell md 1ubing Monlhly 

Check sparger condition I Daily 

Check level of=.T)' scrubl>er !lOlutiC>n Daily 

Replace lamps A.~ required I 
WET CHEMISTRY SYSTEMS 

EQUIPMEST ACTrO~ PERFORMED - FREQUENCY 

pH ).icier. ~<UI cJe(."1r00c if cnh'hra'ion ~ deteriorated As needed 

SlOl'e pH electrodos in pH 7.0 hu(ft.7 Daily 

Check ISE electrod.. llnu me"-T Per manual 

Anni)llcal Balaoc·c:s SUI roo,," clear,ec! and cove:ed Daily 

('...lihr:.[ed and cleaned by mallufaclJr;;r :':emf-annuany 

Ac.:uracy cr,eckcd by "loss "S· w"ig"l~ Prior to use 

CO...ductivity Meters Instnl~ll EUrf....:" ir.~"eelorl alld "leatlcd Daily 

C.alibrated usbg 0.01 M potal'$lurn chJoride Dally 

Sl1.re cells on inYallury As needed 

Spcamphotomelen rnstrum:mt cleaned Daily usc 

AutDanalyzer Sy;;lcr.os Clean .n (.:(}~meols ll':lIlllush .~tertl - Dail)'use 

lmp~cl ~ll Pulql cub.. and u"",le lines Dail)' UBe 

In,P''''' lin~ con•• ~ting batl1S and tU~ Week1)' 

r!l~'P"er all colorimeter r.lttz~ Wtckly -..-._--
hl~el:~ 311d clean cllemi:a: t=lifold. Monthly . 

._.--~---



STL STL-Connecticut l.kd QAQOOl06.CT 

Oate: 03/30/05 

APPENDIX, Section 6
 

ORGANIZATIONAL CHART
 



( ( (
 

STL Connecticut Organization 

I Ron Bayer 
General Manager 

I Peter Frick 
Laboratory Director 

I
········i .........
 Larry Dec ker E. An<.lerson I P. Botsford I I:r~::~:rI.........[...~u.~~~·~;:1
I 

, __.__.1 Dan Helfrich IT Manager HR/Admln 

e1SC 

Data Mgmt 
C. CasceRa 

Supervisor 

M. WidomskJ 

S. Widornski 

L White 

I I I I I I 
Customer Service Inorganlcs Raportlng Extractions GC BNA Volatiles 
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CORRECTIVE ACTION FORM
 



-----------

srrL CORRECTIVE ACTION FORl\·f 

A. OrIginator Jnformation Client Inquiry 

Client: joblCase: -----, ~ _ 

Dale/time: Sample ~umher(s):_~_====_==~= 

Cl ientiLab Contact __. _ . Date/Time Response Due: _ 

Detailed Description of Potential Problem: 

B. Quality Assurance Informntion Corrective Action ID# --_._--

Recommended Corrective Action: 

.._---...._-_._-------------

_.~..- .._----_..._------

-------------_.__._.•__.. 
---_......._.... _--...__ ...._--- -----_._----- ~-_ ........ _.....__._---_.. _

Groups Jnvclved: _Sample Control _ WeL ClJcmistry MetaJs _Organic Extraction 

. Cras Chromatography MS.. VOl. _ HcVon: Gelleratlon Lah Director 

__Client. $en..ice MS-SV EDD Subcontractor 

C. }i'inal Resolution 

Describe What Happened and Corrective Aetiun Taken: 

---_......-----_._--- -------_.. __._........ ._ _-----

.. _.... _....... _------------------ ._....._.._-
------------------_..__ .__.__.--_......_--------

Supervisor Signature: Date DatefTime Client Notified: 

D. Quality Assurance. Final Approval (QA 'l\-fanager or de<;ignce use. only) 

Corrective Action Approved: _ 

STL Doc.# QAFOO203.CT 
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SOP 
SOP 
SOP 

Sample Receipt SMSOO808.CT 8 09/06/04 SOP 
Sample Receipt SMSOO908.CT 8 09/06104 Securing the Laboraotory and Samples SOP 
Sample Receipt SMS01006.CT 6 09/06/04 Temperature Control Requirements SOP 

Compositing. Homogenization and Splitting Environmental 
Sample Receipt SMS0110G.CT 6 09/06/04 Samples SOP 
Sample Receipt SMS01304.CT 4 09/06/04 Log·ln for CLP (OLM04.2) Samples SOP 
Sample Receipt SMS01402.CT 2 09/06/04 Sample Disposal SOP 
Sample Receipt SMS01500.CT 0 09/04f04 Handling Samples under a Foreign Soil Permit SOP 
Organic Prep SPS02804.CT 2 03/06/03 .PreparaIion of Chlorinated He.rbicides (W) - 8151A SOP 
Organic Prep SPS01306.CT 6 05/15f02 Aqueous BNA Methods 3510/3520 SOP 
OrganIc Prep SPS01205.CT 5 04f25102 Aqueous PeslfPCB Methods 3510Cl3520C SOP 
Organic Prep SPS014D5.CT 5 09f01f02 Soil BNA ).-tethod 3550 SOP 
Organic Prep SPS01605.CT 5 00120102 $011 PcsUPCB Method 3550 SOP 
Organic Prep SPS01103.CT 3 05115/02 AqueOlls OP Pesticides MedlodS 351Oi3520 SOP 
Organic Prep SPS01805.CT 5 04/03/02 SW846 GPC of RNA extracts SOP 
Organic Prep SPS01902.CT 2 04/03/02 GPC of PesticideiPCB extracts method 3640 SOP 
Organic Prep SPS027D3.CT 3 09{O5/02 Soil OP Pesticldes Method 3550 SOP 
Organic Prep SPS030D5.CT 5 04f02/02 Wasle dilution - BNA SOP 
Organic Prep SPS03103.CT 3 09/13/02 Waste dilution - Pesticides/PCB (35S0) SOP 
Organic Prep SPS03205.CT 5 05/15/02 PesticideiPCB extraction method 608 SOP 
Organic Prep SPS03302.CT 2 09/05/02 Prep Soil/Sediment samples for CLP PiP OL~03.2 SOP 
Organic Prep SPS03401.CT 1 04/03102 GPC of Pesticide e.~traets OLM03.2 SOP 
Organic Prep SPS03503.CT 3 02f21i03 Prep Soil/Sed samples fbr eLP BNA's OLM03.2 SOP 
Organic Prep SPS03601.CT 1 04103/02 GPC of Semivolatile exlracls OLM03.2 SOP 
Organic Prep SPS03701.CT 1 02/20/03 Prep of Aqueous f.alllples f(JI CLl' BNA's OLM03.2 SOP 
Organic Prep SPS03802.CT 2 OS/22/02 Prep of Aqueous samples for CLP PIP OLM03.2 SOP 
Organic Prep 
Organic Prep 

SPS03901.CT 
SPS02901.CT 

1 

1 
06/18/97 
07f26196 

CLP EltLraction Standard Prep 
Alumina ColU!II1I e/u Metll(>d 361lA 

SOP 
SOP 

Organic Prep SPS04001.CT 1 06/05/02 Prep of Aqucous SV OLClO192 SOP 
Organic Prep SPS04201.CT 1 09/18102 Prep of Semivolatilcs in Tissue samples SOP 
Organic Prep SPS04305.CT 5 06/20ro2 Prep of Pesticides/PCBs in Tissue samples SOP 
Organic Prep SPS04403.CT 3 02/16/00 Prep of CWorinaled Herbicides -MetIJ.od 8151 (5) SOP 

3/1112005 
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-- .... '" •
i~·~J'....~'J!~.

' '. "''''-.'IIi' -·":m·"··::Y:"'" _..• l·~~...,l:·, ~*II ..>llilll.,ot~:r': 
.. 

1Il, "....__
Organic Prep SPS04502.CT 2
 

Organic Prep SPS06400.CT o
 
Organic Prep SPS06500.cr o
 
Organic Prep SPS066QO.CT o
 

GeMS Semi VOA MSS02200.CT o
 

GCMS Semi VOA MSS03400.CT o
 
GCMS VOA MSS00100.CT o
 
GCMS VOA MSS01500.CT o
 

GCMS VOA MSS02900.CT o
 

Organic Prep SPS04602.CT 2
 

Organic Prep SPS04703.CT 3
 
Organic Prep SPS04801.CT 1
 

Organic Prep SPS04903.CT 3
 
Organic Prep SPS05002.CT 2
 
Organic Prep SPS05101.CT 1
 
Organic Prep SPS05304.CT 4
 

. Organic Prep SPS05203.CT 3
 
Organic Prep SPS05602.CT 2
 
Organic Prep SPS06702.CT 2
 
Organic Prep SPSOS802.CT 2
 
Organic Prep SPS05902.CT 2
 
Organic Prep sPSOe002.CT 2
 
Organic Prep SPS06102.CT 2
 
Organic Prep SPS06202.CT 2
 
Organic Prep SPS06301.CT 1
 

GCMS Semi VOA MSSQ1604.CT 4
 
GCMS Semi VOA MSS020Q9.CT 9
 

GCMS Semi VOA MSS02706.CT 6
 

GCMS Semi VOA MSSQ3501.CT 1
 
GCMS Semi VOA MSS036Q1.CT 1
 
GeMS Semi VOA MSS03701.CT 1
 

GCMS VOA MSS01801.CT 1
 
GCMS VOA MSS02102.CT 2
 
GCMS VOA MSS02803.CT 3
 

GCMS VOA MSS03001.CT 1
 

3/11/2005 
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Standard Operating Procedures Listing 
i.'1t1::m1~i:IJl;l;;.".;;;;-';;;.~j'*~11 '~II', :t t il..::r·;: ~.' ·ft~~ . . I» "I:I:i':~ '.1 
c ........ -.......~_.':....Jliw......a.&t....~.., ••Illl....Ik...••:_ ......'-IIi...... -~, 

GCMS VOA MSS03JOO.CT 0 01/27/00 GC/MS Volatile Standards Prep OLM04.2 SOP 
GCMS VOA MSS03802.CT 2 01/24/05 Vu1atile by Melbod TO 17 SOP 
GC Semlvoa GCS00302.CT 2 01/13/04 Sulfur Removal SOP 
GC Semivoa GCS00504.CT 4 01/13/04 Analysis orop Pesticides Method 8141A SOP 
GC Semivoa . GCS00703.CT 3 02/18/04 Mi!)(;. Vulal.ilcs MeL110d 8015 (OAT) SOP 
GC Sem;voa GCS01302.CT 2. 01/13/04 Analysis of H)'drocarbon Fingerprilltlllg SOP 
GC Semivoa GCS01104.CT 4 01/20104 Pesticides/PCB Method G08 SOP 
GC Semivoa GCS01503.CT 3 01/13/04 GCfECD Pesticides/PCB analysis OL?'v103.2 SOP 
GC Semivoa GCS01804.CT 4 01/13/04 Diesel Range Organics - Method 80158 SOP 
GC Semivoa GCS02003.CT 3 01/19/04 Pesticide/PCB analysis - Method T04 SOP 
GC Semivoa GCS02104.CT 4 01/13104 Water soluble Organics - DAI/NPD SOP 
GC Semivoa GCS02205.CT 5 01/14104 Analysis of Pesticides· Method 80~lA SOP 
GC Semivoa GCS02306.CT 6 01/14/04 Analysis of PCBs - Method HOll2 SOP 
GC Semivoa GCS02403.CT 3 01!20104 Analysis of Herbicide!\ - MetlJOd R151 A SOP 
GC Semlvoa GCS02503.CT 3 01/20/04 GC/ECD Pesticides/PCB CLP OLM04,3 SOP 
GC Semivoa GCS02803.CT 3 01/20/04 Pesticide/PCB Standard Prep OLM04.3 SOP 
GC Semivoa GCS02702.CT . 2. 01/13/04 CT ETPH· ORO SOp· 
Metals MES00906.CT 6 04101104 SW846 Meiliod 3010A SOP 
Metals MES019D6.CT 6 04/01/04 SW846 Method 3050B SOP 
Metals MES02001.CT 1 01/20103 Method6010B - TJA61 Tr~ee ICP SOP 
Metals MES02201.CT 1 02112/00 Me1<'1ts DigeMion lLM04.1 (Water) SOP 
Metals MES02301.CT 1 02112100 Metals DiF;estion ILM04.1 (Soil) SOP 
Metals MES02401.CT 1 02/12100 Determination of Mercury in Water ILM04.1 SOP 
Metals MES02501.CT 1 02/12/00 Detennination of Mercury in SoillLM04.1 SOP 
Metals MES02601.CT 1 03122100 Dclcnninalioll of Metals - ILM04.1 TJA-61E Traee SOP 
Metals ME502700.CT 0 08/01196 Determioation of Metals - 200.7 TJA 61E Trace SOP 
Metals ME502600.CT 0 08/01196 Determination of Mercury in Water Method 245, I SOP 
Metals MES02900.CT 0 dft Metals Digestion of Wipe Samples SOP 
Metals MES03103.CT 3 03/2.7/03 Mercury 7470A (Hot Block) SOP 
Metals MESD3202.CT 2 01/20103 Mercury 7471A (Hot Block) SOP 
Metals MES03301.CT 1 07/12102 Metals OigcSl.iml 200.7 (Water) SOP 
Wet Chemlstry CVS01004.CT 4 01128104 Analysis of Oil & Grease (Gravimetric)- 413,1 SOP 
Wet Chemistry WC;070091:0 0 07iOa191 Analysis of Salinity in Water SOP 
Wet Chemistry CVS04301.CT 1 02126/99 Measurement of Conductivity SOP 
Wet Chemistry WC:071891:0 0 07116191 Analysis of Dissolved O,,;ygen in Water SOP 

!~:..:i~:!'.!'i.f~!I.,' ..: '~'~~'~~~ji,!, ,Itt;...· ' .""!; ~~jjji"""'~'.~!"",...~,.!~!IJl:!!'''''''-~'''''''''-:. 

3/11i2005 
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Standard Operating Procedures Listing 
••.ti'!'i ~1!1!",-_ ~_ ~ ~ ..:n.·t:,HI~'fi'J~:t!it~!~I·!ijjWm~,"I!:'!'H:·~f;.n.!~iti."~·,~;;!-~.::J<=I1 ':.!1:i!r!',''I"~'·m. 

1lIl!HI!P ....... ·...~ilr~' .. ' ,.~:;.!llo'" ....2~1....,••••·:'"
..._.... .. II: _ _ .. oLill:..!lP..2!J!.~.=._." _.. _ , 
10/14/04 Analysis of Alkalinity in Water - 310.1 
10/14/04 Analysis of Ammonia (method 350.2) in Water 
03/31/94 Measurement of pH 
10/14/04 Ane:ysis of Sufflde 
01123i04 Analysis of Biochemical OxYgen Demand 
02/17104 Analysis of COD (Method 410.4) 
02/04;00 Analysis of Samples for TotaJ Cyanide CLP Protocol 

SOP for Toxicity Characteristic leaching Procedure .. 
Wet Chemistry CVS01502.CT 2 10/8/19991311 SOP 
Wet Chemistry CVS04003.CT 3 4/1012000 Measurement ofTurbidity in Water Samples SOP 
Wet Chemistry CVSOO103.CT 3 10/26/1999 Analysis of TotaJ Dissolved Solids in Water SOP 
Wet Chemistry CVS03403.CT 3 10/19/2004 Analysis of TOC Soil Samples SOP 
Wet ChemIstry CVS03902.CT 2 10/8/1999 Analysis of Chloride (325.2) in Water SOP 
Wet Chemistry CVS01901.CT 1 10/9/1999 Standard Operating Procedure for Reactivity SOP 
Wet Chemistry CVS04603.CT 3 6/8/2004 Standard Operating Procedure for Corrosivity SOP 
Wet Chemistry CVS02303.CT 3 10/19/2004 Standard Operating Procedure for Ignitilbility (1 030) SOP 
Wet Chemistry CVSOO204.CT 4 1121/2004 Analysis ofTotal Suspended Solids in Waler SOP 

Anaiysls of Nitrate and Nitrite for Water Samples (Method 
Wet Chemistry CVS02502.CT 2 10/8/1999353.2) SOP 
Wet Chemistry CVS02002.CT 2 10/20/2004 SOP for Total Cyanide· Method 335.4 SOP 
Wet Chemistry CVS02102.CT 2 10/4/2004 SOP for Amenable Cyanide .. Method 3351 SOP 
Wet Chemistry CVSOO300.CT 0 08/21/93 SOP for Total Solids SOP 
Wet Chemistry CVS02900.CT 0 3/2011995 SOP for CEe Method 9081 SOP 
Wet Chemistry CVS03000.CT 0 3/20/1995 SOP for Soil Homogenization SOP 
Wet Chemistry CVS03J03.CT 3 L0/19/2004 SOP for Oxidation ·Reduction Potential SOP 
Wet Chemistry CVS03700.CT () 10/10/1996 SOP for The Determination of Ferrous Iron SOP 
Wet Chemistry CV502403.CT 3 10/2012004 SOP for Phenols method 420.1/420.2 SOP 
Wet Chemistry CV50410Q.CT 0 1/6/1997 SOP for Determination of Percent Solids SOP 
Wet Chemlstry CVS04504.CT 4 6/812004 SOP for Oil Bnd Grease - Method 1664A SOP 

Wet Chemistry CVS04703.CT 3 1012012004 SOP for Total Petroleum Hydrocarbons - Method 418.1 SOP 
Wet Chemistry CVS04.'04. CT 4 10/27/2004 SOP for Analysis of Total Phosphorus SOP 
Wet Chemistry CV$049112.CT 2 11/111999 SOP for Sample Screening for Chorine Residual SOP 
Wet Chemistry CVSOS203.cr 3 10/28i2004 SOP for Chlorine Residual SOP 
Wet Chemistry CV805102.Cl' 2 10/28/2004 SOP for Reagent Water Monitoring SOP 
Wet Chemistry CVS05303.CT 3 J1/212(X}4 SOP for Ferrous Iron (SM4500) SOP 

3/11/2005 
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SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP
 
SOP 
SOP 
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Standard Operating Procedures Listing 
..' 'I!~ :;',e:J: ~ ~ w;-:;~.~;~+. ,1 ,;~~,' ~. ii.iil\"=~".1i~ii,;.ij';;":iii'ta:~<i~-t~;'~"ll:~;i;r::!'·;.::J..•~~:·~'f·.·.i1,mE:·r:.·,,;~n~,=fj..!~!i'!;r;·~;Q.~~_r;.~"~-'" ... __~~!IJ_ .. 1lI :f..'li>.;J::!'L?;..:!';:~. 2,.. w.t :::T!;_2_.!2'7.'~~ 

n.

_~;&'. _ 
Quality Assurance QAS01100.CT 0 02(22/99 SOP for Conducting MDL Studies 

Quality Assurance QAS01800.CT 0 03/01199 SOP for Reagent Control and Codillg 
Quality Assurance QAS019CO.CT 0 09/01/99 SOP for Terms and Definitions 
Quality Assurance QAS02001.CT 1 02/12103 SOP for PT Testing 
Quality Assurance QAS02102.CT 2 02/24103 SOP for MainlenanL'e logs 
Quality Assurance QAS02200.CT 0 04/10/00 SOP for Sample Prep for MEOH preserved Volatiles 

Quafily Assurance QAS02400.CT a 05/01/04 SOP for Independent QA ReView 
Report Preparation RPSOO304.CT 4 04/25/00 Preparation and Review of Laboratory Reports 
Report Preparation RPSOO400,CT 0 03/21/95 Report Retrieval 
Report Preparation RPSOOGOO.CT 0 10107104 EDD Generation 
Health and Safety SFS00202.CT 2 06/03/02 Operating and Maintaining Fume Hoods 
Health and Safety Sr=SC0101.CT 1 01/14/05 Tracking and CollacHon of Hazardous Waste 
Radiological RAS00102.CT 2 06/03/02 Tracking and Collection of Mixad Waste 
Radiological RAS00202.CT 2 06/03/02 Radioactivity Swipe Tests 
Radiological RAS00302,CT 2 06/03/02 Radiation Screening 
Radiological RAS00400.CT 0 08/24/94 Management/Disposal of Mixed Waste 

311112005 
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STL Analytical Capabilities List 

~ STL connecticut 

Program Te<:hnique Analyte Group Method .... SQurce Dt'ScriptiorY 

Solid & 
Hazardous 
Waste 

Waste C11araeterization 
Waste 
Charactertzatlon 

1020A 5W-B46 Flashpoint (SetCiflash) 

Solid & 
Hazardous 
Waste 

Waste ChClracterizestioll Waste 
Characterization 1030 SW-846 Ignitability of Soiids 

Solid 8< 
Hazardous 
Waste 

Waste Characterization 
Waste 
Characterization 1030 SW-846 Flashpoint of Solids 

Non-potable 
Waler 

Colorimetric General Chemistry 110.2 EPA Color 

Non-potable 
Water 

Electrometric: General Chemistry 120.1 EPA Conductance,SpecifK: 

Solid & 
Hazardous 
W!lste 

TCLP Leach 1311 SW-846 Toxicity CllafC)cterlsric Leachate 
Procedure 

Solid Ii 
HazardOlJs 
Waste 

SPLP leach 1312 SW-846 Synthetic Precipitate leachClte 
Procedure 

Non-potable 
Water 

General Chemistry General Chemistry 14<l,l EPA Odor 

Drinking Water Eleetrometric General O1emistry 150.1 EPA pH 

Non-potable 
Water 

Electrometric General Chemistry 150.1 EPA pH 

Non-potable 
Water 

GravimE:tric Residue Testing, 
solids 160.1 EPA Solids, Total Dissolved 

Non-poti!lble 
Water 

Gravimetric Residue Testing, 
solids 160.2 EPA Solids, Total Suspei"lded 

Non-potable 
Wester 

Gravimetric 
Residue Testil'lg, 
solids 

160.3 EPA Solids; Total 

Non-potable 
Water 

Gravimetric 
Residue Testing, 
solids 

160.3 EPA Moisture, Percent (%) 

Non-potable 
Water 

Gravimetric 
Residue Testing, 
solids 160.4 EPA Solids, Total Volatile 

Non-potable 
Waler 

Gravimetric 
Residue Testing, 
solids 

160.4 EPA Solids, Volatile SuspendC!d 

NOI'l-potable 
Water 

Gravimetric General O1emistry 160.5 EPA Solids, Settleable 

Non-potable 
Water 

Gravimetric Residue Testing, 
solids 

160.5 EPA Solids, Settleable 

NOI'l-patabJe 
Water Gravimetric Hydrocarbons 1654A EPA Oil 8< Grease 

Non-potable 
Water 

Turbidimetric General Chemistry 180.1 EPA Turbidity 

Dril'lking Water Turbidimetric General C11emistry 180.1 EPA Turbidity 

Drinking Water ICP Metals 200.7 EPA ICP Metals 

Non· potable 
Water 

ICP Metals 200.7 EPA ICP Metals 

Non-potable 
Water 

Calculation General Chemistry 200.7 EPA Hardness (calculation from Iep 
reSlllts) 

CLP ICP Metals 200.7 ClP-M 
UP 
ILM04.0 ICP Metals 

Non-potable 
Water 

General Chemistry General Chemistry 2120B SM Color 

Drinking Water General Chemistry General Chemistry 2120B SM Color 

Non-potable 
Water TurbidimetriC Gel'lE!ral Olemistry 2130B SM Turbidity 

......... 
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I Drinking Water Turbidimetric General Chemistry 2130 B SM Turbidity 

~....... Non-potable 
Water 

TiITimetric General Chemistry 23:lOB SM Alkalinity, Hydroxide 

Non-potable 
Water 

'1 itrimetric General O1emistry 2320 B SM Alkalinity, Bicarbonate 

Non-potable 
Water Tltrimetric Gel1cral Chemistry 2320 B SM A1k:alinity, Total 

Non-potable 
Water Tltrimetric Genera. Chemistry 2.320 B SM Alkalinity, Carbonate 

Drinking Water Titrimetric General Chemistry 2320B SM Alk/llinity, Bicarbonate 

Drinking Water Titrimetric General Chemistry 2320B SM Alkalinity, Total 

Drinking Water Titrimetric General Chemistry 23206 SM Alkalinity, Carbonate 

Non-potable 
Water Calculation GeneralO1emistry 2340B SM Hardness 

DrinkIng Water C/llculation General Chemistry 2340B SM Hardness (by clliculation) 

Non-potable 
Water 

CVM Metals 245.1 F,PA Mercury-Hg (cold v!lpor) 

Drinking Water Cl/AA Metals 2.45.1 EPA Mercury-Hg (cold vapor) 

ClP CVAA Metals 245.1 CL.P-M ClP 
ILM04.0 

Mercury-Hg (w('Iter by manual cold 
vapor) 

CLP Cl/AA Metals 245.5 CLP-M 
Q.p 
ILM04.0 

Mercury-Hg (soli by manual cold 
vapor) 

Drinking Water Electrometric GenerClI Chemistry 2510B SM Conduct"mce, SpecifiC 

Non-potable 
Water 

Electrometric General Chemistry 2510B SM Conductance, Specific 

Non-potable 
Water 

GraVimetric General Chemistry 25206 SM Salinity 

Non-potable 
Water 

Gravimetric Residue Testing, 
Solids 25408 SM Solids, Total 

Drinking Water GravimetriC Residue Testing, 
Solids 2.540 C SM Solids, Total Dissolved 

,-. Non-potable 
Water 

Gravimetric Residue Testing, 
Solids 2540 C SM Solids, Total Dissolved 

Non-potllble 
Water 

Gravimetric Residue Testing, 
Solids 2540 D SM Solids, Total Suspended 

Non-potable 
Water General Chemistry General O1emlstry 2710D SM Sludge Volume Index 

Non-potable 
Water 

Jon Chromatography Anions 300 EPA Pilosphate (Ortho) 

Non··potable 
Water 

Ion Chromatography Anions 300 EPA Sulfate, as S04 

Non-potable 
Water 

Ion Chromatography Anions 300 EPA Nitrite-Nitrogen 

Non-potable 
Water 

Ion Chromatography Anions 300 EPA Nitrate-Nitrogen 

Non-potable 
Water Ion Chromat09raphy Anions 300 EPA Anions, by IC CBr, P04. 504, N03, 

N02,CI, F) 

Non-potable 
water 

Ion Chromatography Anions 300 EPA Fluoride 

Non-potaole 
Water Ion Chromat09raphy Anions 300 EPA Nitrate/Nitrite 

Non-potable 
Water Jon Chromatogra~hy Anions 300 EPA Chloride 

Non-potable 
Water Ion Chromatography Anions 300 EPA Bromide 

Drinking Water Ion Chromatography Anions 300.0 EPA Phosphate (Ortho) 

Drinking Water Jon Chromatography Anions 300.0 EPA Anions, by IC (Br, P04, 504, N03, 
N02,C!, F) 

Drtnking Water Ion Chromatography Anions 300.0 EPA Nltrfte-Nitrogen 

Drinking Water Ion ChromatoglClphy Anions 300.0 EPA NitlClte/Nitrite 

Drinking Water Jon Olrom<lwgraphy Anions 300.0 EPA FI Auoride (IC) 
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......
 

Drinking Water Ion Chromatography 

Drinking Water Ion Olromatography 

Drinking Water Ion Chromatography 

Solid & 
Hln:ardovs Digestion 
Waste 

Solid &. 
Hazardous Digestion 
Waste 

Non-potable TitrimctricWater 

Non-potable 
T1trimetricWilter 

Drinking Water Titrimetric 

DrinleJIl9 Water TitrImetric 

Non-potable Titrimetric
Water 

Drinking Water Titrimetric 

Non-potable 
TitrimetricWater 

Drinking Water Titrimetrlc 

Non-potable 
Water 

Drinking Water 5pectrophotornetJic 

Non-potable Spectrophotometric
Water 

Non-potable Spectrophotometric
Water 

CLP 5 pectrophotometric 

Drinking Water Spectrophotometric 

Non-potable Spectrophotometric
Water 

DrinkIng Water Colorimetric 

Non-potable Spectrophotometric
Water 

Non-potable Spectrophotometric
Water 

Non-potable Spectrophotometric
Water 

Drinking Water Colorimetric 

Non-potable 5 pectrophotometric
water 

Non-potable Spectrophotometric
Water 

Non-potable Spectrophotometric
Water 

Non-potable Spectrophotometric
Water 

Non-potable Spectrophotometric
Water 

Non-potable General Chemistry
Water 

Solid & 
Ha7.ardous Extraction 
Waste 

Solid & 
Hazardous Extraction 
Waste 

Non-potable Spectrophotometric
Water 

Anions 300.0 

Anions 300.0 

Anions 300.0 

Metals 30JOA 

Metals 3050B 

General Chemistry 310.1 

General Chemistry 310.1 

General Chemistry 310.1 

General Chemistry 310.1 

General Chemistry 310.1 

General Chemistry 310.1 

General Chemistry 310.1 

General Chemistry 3JO.1 

Hydrocart>oos 310,13 

General O1emlstry 330.5 

General Chemistry 330.5 

Cyanides 335.1 

Cyanides 335.2 CLP-M 

Cyanides 335.4 

Cyanides 335.4 

Nitrogen Series 350.1 

Nitroge!1 Seti~s 350.1 

Nitrogen Series 350.J 

Nitrogen Series 350.1 

Nitrogen Series 350.1 

Nitrogen Series 350.2 

General Chemistry 3500·CR D 

Metals 3500-FE D 

Nitrogen Series 351.2 

Nitrogen Series 351.2 

Nitrogen senes 351.2-350.1 

Organics 35JOC 

Organics 3520C 

Nitrogen Series 353.2 

EPA 

EPA 

E.PA 

SW-846 

SW·846 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

NY 

EPA 

EPA 

EPA 

CLP 
ILM04.0 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

SM 

SM 

EPA 

EPA 

EPA 

SW-B'l6 

SW-846 

EPA 

Sulfate, as 504 

Nitrate-Nitrogen 

Chloride 

Acid Digest of Aqueous Samples for 
Totar "1elals FLAA& ICP 

Add Digest of Sediment", Sludges 
&. Soils 

Alkalinity, Bicarbonate 

Alkalinity, Hydroxide 

Alkalinity, Carbonate 

Alkalinity, Hydroxide 

Alkalinity, Tolal 

Alkalinity, fotal 

Alkalinity, Carbonate 

Alkalinity. Bicarbonate 

Petroleum Hydrocarbons (TPHC) 

Chlorine Residual 

Chlorine Residual, DPD 

Cyanide, Amenable to Chlorinalion 

Cyanide, Total 

Cyanide, Total 

Cyanide, Total (Semi-automated) 

Ammonia, Nitrogen (w. distillation) 

Ammonia. Nitrogen (w. dIstillation) 

Ammonia, Nitrogen (Automated 
phenate)
 

Nitrogen, lotal Organic (TON),
 
automated phenate
 

Ammonia. Nitrogen (Automaled
 
phenate)
 

Ammonia, Nitrogen (w. distillatiorl) 

Chromium (Hexavalent) 

ferrous Iron 

Nitrogen, Total Kjeldahl (TI<N) 

Nitrogen, Total Organic (TON),
 
automated
 

Organic Nitrogen (calculatiOn)
 

Scparatory funnel liqUid-Liquid
 

Continuous Liquid-Liquid
 

Nitrate/Nitrttc. Autom2lted Cd 
Reduction 

........
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Non-potable 
Water Spectrophotometric Nitr0gen Series 353,2 EPA Nitrite ,Nitrogen, Automated Cd 

Reduction 
Non-potable 
Water 

Spectrophotometric Nutrients 353.2 EPA Nitrate-Nitrogen, Automated Cd 
Reduction 

Drinking Water Spectrophotometric Nutrients 353.2 EPA Nitrate-Nitrogen 

Drinking Water Spectrophotometric Nitrogen Series 353.2 EPA Nitrite-Nitrogen 

Drinking Water Spectrophotomelric Nitrogen Series 353,2 EPA Nitrate/Nitrite 

Non-potable 
Water 

Spectrophotometric Nitrogen Series 354.1 EP,e. Nitrite-Nitrogen 

SaIki & 
Hazardous Extraction Organics 3541 SW'~ Soxhlet (Automated) 
Waste 

Solid & 
Hazardous Extraction Organics 3550B SW-846 ' Ultrasonic Extraction 
Waste 

Solid & 
Hazardous Extraction Organics 3.580A 5W-846 Waste Dilution 
Waste 

Non-potai:lle 
Water 

Potentiometric General O1emistry 360.1 EPA Oxygen, Dissolved 

Solid & 
H.aUlrdous dean-Up OrganiCS 3610B 5W-845 Alumina Cleanup 
Waste 

Solid &. 
Hazardous Clean-Up Organics 3620B SW-646 Florisil Cle<lnup 
Waste 

Solid & 
Hazardous Clean-Up Organics 3640A SW-846 Gel-Permeation Cleanup 
Waste 

Non-potable 
Water 

Spectrophotometric Nutrients 365.2 EPA Pnosphate (Ortho) 

Non-potable 
Water 

SpectrophotometriC Nutrients 365.2 EPA Phosphorus (Total), Persulfate 
digestion 

Solid & 
Hazardous Clean-Up Organics 36606 SW··846 Sulfur Oeanup 
Waste 

Solid & 
Hazardous 
Waste 

Clean-Up Organics 366SA SW-846 
Sulfuric Acld/Permanganate 
Cleanup 

Non-potable 
Water Titrimetrlc Sulfide Species 376.1 EPA Sulfide, as S 

Non-potable 
Water 

Potentiometric Demand series 405.1 EPA BODS 

Non-potable 
Water Spectrophotometric Demand Series 410.4 EPA COD, Automated 

Non-potable 
Water 

Gravimetric Hydrocartxms 413.1 EM Oil & Grease 

Non-potable 
Water 

Infrared 
Spectrophotometric Carbon 415.1 EPA Total Organic Carbon (TOC) 

Non-potable 
Water 

Inframd 
Spectrophotometric Carbon 415.1 EPA Dissolved Or1}anic Carbon 

Non'potable 
Water Gravimetric Hydrocarnons 418.1 EPA Petroleum Hydrt>carbons-JR (TPHC) 

Non-potable 
Water 

Spectrophotometric Phenols 420.2 EPA Phenols, Total (Automated) 

Drinking Water General Chemistry General O1emistry 45OO-CI D, E, F, 
G, I 

SM Chlorine, Total 

Drink.ing Water General Chemistry GeneralO1emistry 4500-0 G SM Chlorine Residual 

Non-potable 
Water 

General Chemistry General Chemistry 4500-CI G SM Chlorine Residual 

Drinking Water Spectrophotometric Cyanides 4500-04 C E SM Cyanide, Total 

Drinking Water Colorimetric General Chemistry 4500-01 E SM Cyanide, Total 

Non-potable Spectrophotometric Cyanides 4500-CN G SM Cyanide, Amenable to Chlorination 

'''''-''' 
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IWater 
Drinking Water Spectrophotometr ic Cyanides 4S00-eN G SM Cyanide, Amenable to Chlorination 

Non-potable 
Water 

Spectrophotometric Cyanides 4S00-CN I SM Cyanide, Weak &. Dissociable 

Non-potable 
Water 

Spectrophotometric Cyanides 4500-CN I SM Cyanide, Free (Weak Acid 
Dissociable) 

Non-potable 
Water 

Electrometric General Chemistry 4500-H+B SM pH 

Drinking Water Electrometric General Chemistry 4S00-H+B SM pH 

Non-potable 
Water 

Potentiometric General Chemistry 4500·0 G SM Oxygen, Dissolved 

Solid &. 
Hazardous 
Waste 

Purge and Trap Volatile Organics 5030B SW-846 Purge and Trap for Aqueous 
Samples 

Solid & 
Hazardous 
Waste 

Purge and Trap Volatile OrganICS 5035 SW-845 
Oosed System Purge and Trap for 
Soils and Waste 

Drinlcing Water GC/M$ Volatile Organics 5<'4.2 EPA Volatiles. Drinking Water 

Drinking Water GC/MS Volatile Organics 524.2 EPA Tentatively Identified Compounds 
(TICs) 

Solid & 
Hazardous' IeP Metals 6010B SW-846 Metals 
Waste 

Non-potable 
Water 

GC/ECO Pesticides 608 EPA Organochlorine Pestiddes 

Non-potable 
Wi!lter GC/ECD Pesticides 508.1 EPA Organochlorine Pesticides 

Non-potable 
Water GC/ECD Pesticides 614 EPA OP Pesticides 

Non-potable 
Water GC/MS Volatile Organics 624 EPA Volatiles 

Non-potable 
Water GC/MS 

Semivolatile 
Organics 625 EPA Polynuclear Aromatic Hydrocaroot'ls 

(PAHs) 

Non-potable 
Water GC/MS 

Semlvolatile 
Organics 625 EPA Semtvolatiles 

Solid & 
I Hazartlous Colorimetric Metals 7195A SW-84·6 Chromium (Hexavalent) 

Waste 

Solid & 
flazardous CVAA Metals 7470A 5'11'-846 Mercury In liQuid Waste 
Waste 

Solid & 
Hazardous CVAA Metals' 7471A 5W-846 Mercury in Solid or Semisolid Waste 
Waste 

Solid & 
Hazardous GC/FlD Hydrocarbons SOlSB SW-846 Diesel Range Organics 
Waste 

Solid & 
Hazardous 
Waste 

GC/FlD Direct Aqueous 
lnjectlon 

Volatile Organics 80156 SW-846 VOC-DA1-Direct Aqueous Injection 

Solid & 
Hazardous GC/ECD Pesticides BOB1A SW-846 Organochlorine Pesticides 
Waste 

Solid & 
Hazardous GC/ECD PCBs 8082 SW.. 846 PCBs 
Waste 

Solid & 
Hazardous GC/NPD Pesticides 8141A SW-846 OrganophosphorQlJs Pesticides 
W....ste 

Salida 
Hazardous GC/MS Volatile Organics 82506 SW-B46 Volatile Organic Compou nds 
Waste 

Solid & 
HazardOUS 

GC/MS 
Semivo!atile 
Organics 8270C 5W-846 PAHs GC/MS Scan Low Level 
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Waste 

Solid & 
Hazardous 
Waste 

GC/MS 
Semivolatile 
Organks 8270C SW-846 SemivolatJles 

Solid & 
Hazllrdous 
Waste 

GC/MS 
Semivolatile 
Organics 

8270C SIM SW-846 PAHs GC/MS SIM L.ow LeveJ 

Solid &. 
Hazardous Spectrophotometric Cyanides 9D12A 5W-846 Cyanide, Amenable to Chlorination 
Waste 

Solid 8< 
Ha7.:ardous Spectrophotometric Cyanides 90llA SW-846 Cyanide, Total 
waste 

Solid & 
Hazardous 1 itrimetnc Sulfide Spedes 9034 SW-846 Sulfide, Acid Insoluble 
Waste 

Solid & 
Hazardous Electrometri c General Chemistry 90406 SW-846 Corrosivity, as pH 
Waste 

Solid & 
Hazardous Electrometric General Chemistry 9045C SW-846 pH, Solid 8< Waste 
Waste 

Solid & 
Hazardous Ion Chromatography Nutrients 9055 SW-846 Nitrate-Nitrogen 
Waste 

Solid & 
Hazardous Ion Chromatography AnIons 9056 SW-846 Nitrite-Nitrogen 
Waste 

Solid & 
Hazardous Ion C!lromat09raphy Anions 9055 SW-846 Chloride 
Waste 

Solid & 
Hal" rdous Ion Chromatography Anions 9056 SW·846 Phosphal.e [Ortho] 
Waste 

Solid &. 
Hazardous Ion Chromat09raphy Nutrients 9055 5W-846 Nitrate/Nitrite 
Waste 

Solid 8< 
Hazardous Ion Chromatography Anions 9056 SW-846 Bromide 
Waste 

Solid 8< 
Hazardous Ion Chromatography Anions 9055 5W-B46 Fl fluoride (Ie) 
Waste 

Solid 8t 
Hazardous Ion Chromatography Anions 9056 SW-846 Anions 
Waste 

Solid & 
Hazardous Ion Chromatography Anions 9056 5W-846 Sulfate, as 504 
Waste 

Solid &. 
Hazardous 
Waste 

Infrared 
5 pectrophotometrlc Carbon 9050 SW-846 Total Organic Carbon (TOC) 

Solid & 
Ha2<lrdous Colorimetric Phenols 9066 SW-846 Phenols, Total 
waste 

Solid & 
Hazardous General Chemistry Physical Properties 909SA SW-846 Paint Filter Test 
Waste 

Solid &. 
Hazardous 
Waste 

Waste O1aracterlzatlon Waste Chapter 7, 
Characterization Ignitabllity SW-846 Ignitabilily 

CLP Digestion Metals CLP Metals 
Digestion ILM04.0 CLP Metals Digestion 

Other General Chemistry Leach D-3987 ASTM ASTM Le1>Ching Procedure 

NOn-potable 
Water 

Tltrimetric CBrbon Uoyd Kahn Region n Total Organic Carbon (TOC) 

~ 
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Clean Air GC/MS 
Semivolatile 
Organics 

Mod TO-13A EPA Polynuclear Aromatic Hydrocarbons 
(PArIs) 

ClP GC/ECD Pesticides/PCBs 
Pesticides / 
Aroclors 

CLP 
OLM03.2 

Organochlorine Pestiddes / PCBs 

CLP GC/ECD Pesticides/PCBs Pesticides / 
Arocfors 

CLP 
OLM04.1 

Organochlorine Pesticides / PCBs 

ClP GC/ECD Pesticides/PCBs 
Pesticldes / 
Arodars 

ClP 
OlM04.2 Orgarlochlarine Pesticides / PCBs 

CLP GC/MS 
Semlvolatile 
Organics 

Semhiolatile 
Organics 

CLP 
OLC02.1 

Sem:IJolatiles, Low Level 

ClP GC/MS 
Scmivolatile 
Organics 

Semivalatile 
Oryanjcs 

UP 
OlM04.1 

Semivolatiles 

UP GC/MS 
Semivolatile 
Orgarllcs 

5emlvolatile 
Organics 

ClP 
OLM04.2 

Semlvolatiles 

CLP GC/Ms 
5emivolatile 
Organics 

Semivolatilc 
OrgMics 

CLP 
OLM03.7. 

SeO'llvolatiles 

Solid & 
Hazardous 
Wasle 

Waste Characterization 
Waste 
Chllrllcterization SW846,Chapter7 SW-846 SUlfide (Reactive) 

Solid & 
Hazardous 
Waste 

Waste Olaraeteri]atlon 
Waste 
Characterization 

SW846,Chapter7 SW-l,l'l6 Cyanide (Reactive) 

Clean Air GC/MS 
ScmiIJolatile 
Organics TO-13 EPA 

Polyaromatic Hydrocarbons by 
GC/MS 

Oean Air GC/ECO Pesticides TO-4 EPA Pesticide by GC 

Non-potable 
Water 

Calculation General Chemistry Total Cr  Cr+6 SM Chromium, Trivalent by Difference 

ClP Gc/MS VolCltile Organics Volatile Organics CLP 
OLM03.2 

Volatiles 

CLP GC/MS Volatile Organics Volatile Orgarlics 
CLP 
OLM04.1 

Volatiles 

Q.p GC/MS Volatile Organics Volatile Organics 
ClP 
OU~04.2 

Volatiles 

CLP GC'MS Volatile Organics Volatile Organics 
CLP 
OLC02.1 Volatiles, Lo..... Level 
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1./ntroduction
 

ARCADIS G&M, Inc. (ARCADIS) originally prepared this Groundwater Monitoring Plan on behalf of 
Lockheed Martin Corporation (Lockheed Martin) for the Off-Site Interim Remedial Measure (IRM) for 
Operable Unit 2 (OU-2) associated with the former Unisys Corporation (Unisys) facility located at 365 
Lakeville Road in Great Neck, New York (see Figure 1 of the Operation, Maintenance and Monitoring 
[OM&M] Manual). This plan was subsequently revised by BBL Environmental Services, Inc. (BBLES), in 
conjunction with Blasland, Bouck & Lee, Inc. The purpose of this monitoring plan is to establish a monitoring 
network, define the analytical parameters, and establish a schedule for monitoring the effectiveness of the Off
Site IRM. 

The Off-Site IRM utilizes one recovery well (designated as RW-IOO) whose location is shown on Figure I in 
Appendix B. The remedial goals for the Off-Site IRM are to help protect drinking water wells and minimize 
further contaminant intrusion into the North Hills Special Groundwater Protection Area (SGPA). 

This Groundwater Monitoring Plan describes the monitoring plan objectives, the monitoring network, the water 
level and groundwater sampling methodologies, the analytical parameters, and the hydraulic and groundwater 
sampling and reporting schedules. Ultimately this monitoring plan will be incorporated into an overall 
monitoring plan which covers both of the on-site area, designated Operable Unit 1 (OU-I), and the off-site OU
2 areas. A remedy for the off-site areas will be developed as part of the OU-2 Feasibility Study (FS). 

The objectives of this monitoring plan are as follows: 

•	 To monitor groundwater flow patterns and determine the area of influence created by the operation of the 
Off-Site IRM; and 

•	 To determine and monitor groundwater quality concentration trends at strategic locations. 

BEL ENVIRONMENTAL SERvlCES, INC. 
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2. Monitoring Network
 

Groundwater monitoring in the area of the Off-Site IRM includes both hydraulic (water level) measurements 
and groundwater quality monitoring. The monitoring network has been established to satisfy the objectives 
described in Section 1. A total of 28 wells are included in the hydraulic monitoring network (27 monitoring 
wells and one recovery well). A total of 16 wells are included in the groundwater quality monitoring network. 
Table 1 summarizes the wells included in the monitoring plan for hydraulic monitoring and groundwater quality. 
Figure 1 shows the locations of wells in the monitoring network. Table 2 provided more details on the 
monitoring wells in the monitoring network. The number of wells in the monitoring network may be modified 
based on a review of the monitoring reports and with prior New York State Department of Environmental 
Conservation (NYSDEC) approval. 
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3. Water Level Measurement Methodology
 

Water level measurements will be collected to the nearest hundredth of a foot (0.01 ft) from the wells in the 
hydraulic monitoring network using a decontaminated electric water level indicator. A synoptic round of water 
level measurements will be completed on the same day from the wells listed on Table 1. Additional water-level 
measurement protocols/requirements are described in the Sampling and Analysis Plan (SAP) included as 
Appendix A of the OM&M Manual. 

BBL ENVIRONMENTAL SERVICES, INC. 
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4. Groundwater Quality Sampling Methodology
 

Groundwater samples to be collected as part of the groundwater monitoring program will be analyzed for Target 
Compound List (TCL) volatile organic compounds (VOCs) plus freons using NYSDEC Analytical Services 
Protocol (ASP) Method 2000-1, as specified in the SAP (see Appendix A of the OM&M Manual). Evacuation 
and collection of groundwater samples from monitoring wells will be conducted in accordance with the 1995 
United States Environmental Protection Agency (USEPA) Region II Draft Groundwater Sampling Procedure for 
Low-Flow Pump Purging and Sampling, as discussed in the SAP (see Appendix A of the OM&M Manual). 
Groundwater samples collected from the recovery well will be collected in accordance with the sampling 
protocols established in the SAP. 

Quality assurance/quality control (QAlQc) samples to be collected as part of the groundwater monitoring 
program will include blind duplicates, matrix spike/matrix spike duplicate (MS/MSD), field blanks, and trip 
blanks. QAlQC samples will be collected in accordance with the Quality Assurance Project Plan (QAPP). The 
QAPP is Attachment A-I to the SAP (see Appendix A of the OM&M Manual). Decontamination procedures 
and waste disposal guidelines are also discussed in the SAP. Data validation guidelines are established in the 
QAPP. 

......
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5. Health and Safety
 

The site-specific Health and Safety Plan (HASP) covering water-level measurement and groundwater sampling 
procedures is provided in Appendix H of the OM&M Manual. 
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6. Hydraulic Monitoring Schedule and Reporting
 

Baseline operational hydraulic monitoring will commence prior to the initial startup of the Off-Site IRM. 
Hydraulic monitoring will continue following start-up of the Off-Site IRM once per month for six months and 
then quarterly for the remainder of the fIrst year (two additional water level measurement events). Thereafter, 
water levels will be measured annually. Initially, groundwater elevations will be measured in the 27 monitoring 
wells and the recovery well (a total of 28 wells). The number of wells in the baseline operational hydraulic 
monitoring network may be modifIed after the fIrst six months of monitoring is complete based on the review of 
the monitoring reports and with the NYSDEC's prior approval. 

Water-level elevation results will be tabulated and added to the existing database. These data will be plotted on 
maps for all four aquifer zones (upper Glacial, and the upper, middle, and lower portions of the Magothy 
aquifer) and will be contoured, if possible. The fIgures will be reviewed to assess the area of influence created 
by the pumping at recovery well RW-IOO. Vertical hydraulic gradients will also be analyzed to determine 
vertical flow gradients. 

Upon completion of water-level measurement rounds and the reduction of the fIeld records, the data will be 
included in the Off-Site IRM Reports. The reports will include a description of the fIeld work, tabulated water 
level results, tabulated vertical gradients, and groundwater maps. These reports are discussed in more detail in 
the separately-bound Performance Analysis and Design ModifIcation (PADM) Plan. 

These operational water level data will be used, along with the groundwater quality data, to assess the overall 
performance of the Off-Site IRM. Conclusions will be included based on the data generated in the reporting 

"'-'- period and over the period of record. In addition, recommendations, if appropriate, will be provided for changes 
to the monitoring program, as needed. Changes to the monitoring program and reporting schedule will only be 
made with prior NYSDEC approval. 
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7. Groundwater Quality Sampling Schedule and 
Reporting 

Baseline operational groundwater quality sampling will commence following start-up of the Off-Site IRM. 
Groundwater samples will be collected and analyzed from the 15 monitoring wells and the recovery well (total 
of 16 locations) twice a year for the first year of operation (after the start-up period). Thereafter, groundwater 
samples will be collected annually. The number of wells in the groundwater quality network may be 
additionally modified after the first year of monitoring (i.e., two rounds) is complete based on the review of the 
analytical reports and with the NYSDEC's prior approval. 

Groundwater quality results will be tabulated and added to the existing database. Groundwater Applicable or 
Relevant and Appropriate Requirements (ARARs) will be included with the tabulated groundwater quality 
results. The primary VOCs of concern (cis-I ,2,dichloroethene, trichloroethene, tetrachloroethene, vinyl 
chloride, and I, I ,2-trichlorotrifluroethane [freon 113]) will be monitored and compared to the ARARs. Table 3 
summarizes the ARARs. In addition, total volatile organic compounds (TVOC) groundwater quality results will 
be plotted over time for the 16 wells in the groundwater monitoring network. The plots will include historical 
data, if available. The plots will be reviewed to determine the effectiveness of the Off-Site IRM. 

Upon completion of the groundwater quality sampling rounds, receipt of the data from the analytical laboratory 
and validation of the analytical data, Off-Site IRM Reports will be prepared. Each report will include a 
description of the field work, tabulated groundwater quality results, and graphs showing groundwater quality 
over time for select wells sampled. The reports are discussed in more detail in the separately-bound PADM 
Plan. 

The operational groundwater quality data, along with the water-level data, will be used to assess the overall 
performance of the Off-Site IRM. Conclusions based on the data generated in the reporting period and over the 
period of record will be included. In addition, recommendations, as appropriate, will be provided for changes to 
the monitoring program, as needed. Changes in the sampling program and reporting schedule will only be made 
with prior NYSDEC approval. 
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TABLE 1
 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

OFF-SITE INTERIM REMEDIAL MEASURE
 

GROUNDWATER MONITORING NETWORK
 

r;;;;;;· '; ./;,;;; iii;;' ;< ..;..... ;;;\;';;: ev 
'::; J .., j•. ;.;.~.;:; ;; '.:j..... "."..~ .,.,Lone lIreM 

Recovery Well 
RW-1OO UM/MM X
 X
 

Diffusion Wells
 
DW-1OO
 MM/8M X
 
DW-101
 8M X
 
DW-102
 8M X
 

Monitoring Wells
 
13ML
 MM X
 X
 
14Ml
 UM X
 
16GL
 UG X
 
16ML
 

X
 
UM X
 

17GL
 
X
 

UM X
 X
 
17ML
 X
 
18GL
 

8M X
 
UG X
 

18ML
 MM X
 
22GL
 UM X
 
22ML
 MM X
 
30GL
 UG X
 
30MI
 X
 
30ML
 

MM 
8M X
 

37MU
 UM X
 
37MI
 MM X
 
37ML
 8M X
 
38MU
 X
LIM X
 
38MI
 X
 X
 
38ML
 

MM 
X
 X
 

39MU
 
8M 
UM X
 

39MI
 
X
 

N1M X
 X
 
39ML
 BM X
 X
 
N3905
 UM X
 X
 
N4243
 X
 
N5710
 

UM X
 
MM/BM X
 X
 

TOTALS
 28
16
 

Note:
 
UG - Upper Glacial Aquifer
 
UM - Upper Magothy Zone
 
MM - Middle Magothy Zone
 
8M - Basal Magothy Zone
 

(1)	 The wells included in the monitoring network may be modified based on a review of 
the monitoring and analytical reports, and with New York State Department of 
Environmental Conservation prior approval. 
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TABLE 2
 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

OFF-SITE INTERIM REMEDIAL MEASURE
 

MONITORING WELLS INCLUDED IN THE GROUNDWATER MONITORING NETWORK 

wen
 
,tal 
pth 

,Diameter; 
(jQ~~~s) .., 

.<fe~ 'iElevation 
relative to.' ;(fee~relative 

scr~~~~d li,~~::~..t.:;;; .i,.;,;\i;:::i::~~ll 
Interval··, 

,.i 

'~~tes~r w~n 
Us~.as. per well Screened 

(fe:,t~I~) ~p/bottom Insl) tomsl} (teethls) . tn mlill\'i';;;" Installed,~Y<i qompletion Report Aquifier 
13ML April 96 275 4 - 158.97 255 to 275 -96 to -116* Former Unisys Facility Monitoring MM 
14MI April 96 250 4 - 160.52 220 to 250 -59 to -89* Former Unisys Facility Monitoring UM 
16GL April 96 222 4 - 227.08 202 to 222 25 to 5* Former Unisys Facility Monitoring UG 
16ML August 95 326 4 - 227.11 316 to 326 -89 to -99* Former Unisys Facility Monitoring UM 
17GL Auqust 94 170 4 - 138.99 155 to 165 -16 to -26* Former Unisys Facilitv Monitorinq UM 
17ML August 94 428 4 - 138.64 390 to 400 -251 to -261* Former Unisys Facility Monitoring 8M 
18GL September 94 170 4 - 150.24 160 to 170 -10 to -20* Former Unisvs Facility Monitorinq UG 
18ML September 94 345 4 - 149.55 324 to 334 -174 to -184* Former Unisvs Facilitv Monitorinq MM 
22GL September 94 168 4 - 135.53 158 to 168 -22 to -32* Former Unisys Facility Monitoring UM 
22ML Auaust 94 340 4 - 135.16 315 to 325 -180 to -190* Former Unisvs Facilitv Monitorinq MM 
30GL September 98 210 4 136.13 138.48 190 to 210 -54 to -74 Former Unisys Facility Monitoring UM 
30MI Auaust 98 280 4 136.14 138.67 260 to 280 -124 to -144 Former Unisys Facility Monitoring MM 
30ML Auqust 98 380 4 136.36 138.5 360 to 380 -224 to -244 Former Unisys Facility Monitorinq 8M 
37MU July 99 252 4 180.11 179.75 242 to 252 -62 to -72 Former Unisvs Facilitv Monitorinq UM 
37MI June 99 325 4 180.09 179.72 315 to 325 -135 to -145 Former Unisys Facility Monitoring MM 
37ML July 99 428 4 180.21 179.80 418 to 428 -238 to -248 Former Unisys Facility Monitoring 8M 
38MU August 99 242 4 186.84 186.65 232 to 242 -45 to -55 Former Unisys Facility Monitorinq UM 
38MI August 99 344 4 188.77 188.45 334 to 344 -145 to -155 Former Unisys Facility Monitoring MM 
38ML Auqust 99 444 4 188.87 188.16 430 to 440 -241 to -251 Former Unisys Facility Monitorina 8M 
39MU September 99 206 4 158.7 158.29 196 to 206 -37 to -47 Former Unisys Facility Monitorinq UM 
39MI September 99 312 4 158.1 157.92 302 to 312 -144 to -154 Former Unisys Facility Monitoring MM 
39ML October 99 407 4 159.0 158.52 397 to 407 -238 to -248 Former Unisys Facility Monitorinq 8M 
N3905 June 52 259 20/12 150** - 214 to 254 -64 to -104* MLWD Active UM 
N4243 Auqust 53 260 20/12 150** - 205 to 255 -55 to -105* MLWD Active UM 
N5710 January 57 390 20/12 160** - 325 to 385 -165 to -225* MLWD Active MM/8M 
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TABLE 2 

FORMER UNISYS FACILITY 
GREAT NECK, NEW YORK 

OFF·SITE INTERIM REMEDIAL MEASURE 

MONITORING WELLS INCLUDED IN THE GROUNDWATER MONITORING NETWORK 

Notes: 
msl Mean sea level. 
bls Below land surface. 

Information not available. 
Elevation of screen interval based on measuring point elevation and depth to screen interval below land surface or 
an estimated land surface elevation. Therefore the screen interval elevation is only approximate. 
Estimated. 

MLWD Manhasset-Lakeville Water District. 
UG Upper Glacial. Screen interval located from approximately landsurface to -24 feet relative to msl. 
UM Upper portion of the Magothy. Screen interval located from approximately -24 to -113 feet relative to msl. 
MM Middle portion of the Magothy. Screen interval located from approximately -113 to -204 feet relative to msl. 
BM Basal portion of the Magothy. Screen interval located from approximately -204 to -270 feet relative to ms1. 

3/21/2006 
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FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

OFF-SITE INTERIM REMEDIAL MEASURE
 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

·((·'·C'L···?;?; 

Chlorom ethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
2-Butanone 
Chloroform 
1,2-Dichloroethane 
1,1 ,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Benzene 
Dibromochloromethane 
trans-1 ,3-Dichloropropene 
1,1,2-Trichloroethane 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
Freon 113 

...... ,. ··,·c··.. ',. '}} .. ARARs* (J.Ig/L) . ... 

5 
5 
2 
5 
5 

50 

5
 
5
 

5 (a)
 
50
 

7 or 100 (b)**
 
0.6 
5 
5 

50 or 100 (b)** 
1 

0.4 (c)
 
5
 
1
 

50 or 100 (d)**
 
0.4 (b)
 

1 
50 or 100 (d)** 

50
 
5
 
5
 
5
 
5
 
5
 
5
 

5 (d)
 
5
 

Notes: 
~g/L Micrograms per liter. 
(a) Represents standard for cis- or trans-1-2-Dichloroethene. 
(b) Sum of trihalomethanes. 
(c) Applies to sum of cis- and trans-1,3-Dichloropropene. 
(d) Represents standard for each of the three isomers. 
* Lowest concentration of Applicable or Relevant and Appropriate 

Requirements (ARARs). 
** Use standard that is lowest if sum of trihalomethanes or isomers is 

greater than 100 ~g/L. 

3/21/2006 
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Construction Details 
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ARCADIS GERAGHTY 6 ""llfR 

Well Construction log 
(Intermediate) 

lANO SUAfACE 

t...Y inch diameter, 

B:e<¥~"@L 

Backfill 

~Grout rt1:D
l ft· 

Inner Well casing 

~cfl diameter, 

BOJ>\JL-

Project llil OU.1.~e11 .12.~\OD 
TowrVCity bUAT----N......:;e-=UL.=--__ 
County ~State -.lli..
Permit No. 

D Surveyed____feet 

Land-Surface Elevation and Datum: 

nstaliationDate(S) 

Dnlling Method 

Drilling Contractor 

Drilling Fluid 

ft" Development Technique(s) and Date(s) 

Water Removed During Development 

Date mfw\t)~ 

_______galloos 

~feel~IowM.P. 

\~2 lOLLfeet ~Iow M.P. 

__....8"--_hOU1'5 
~gpm 

---",O.c...{)=--_gpm'ft 

Fluid Loss During Drilling 

Static Depth 10 Waler 

Pumping Duration 

Pumping Depth 10 Water 

Yield 

Specific Capadty 

Well Purpose 

eK Seret'n. 

---lZ inch diameter 

Ss ,Z5slot 

-' 

Remarks 170 f-t 

, Measuring Point is 
Top of Well Casing 
Unless Olherwise NOled. 

• Depth Below land Surface 

Wellinlm.•II.:ds Prepared by 

~ 10nO~8 



(Intermediate) 

-J1:1 

en saeen.*, 

~ inch diameter 

55 .YDSlot 

Fluid Loss During Drilling gallons
 

Water Removed During Development "'~~.ij;I~
 
Sialic Depth to Water ~t below M.P.
 

Pumping Depth to Water J321 feet below M.P. 

Pumping Duration 1.S hours 

Yield ~gpm 
22 .lP gpmlflSpecific Capactty 

Date 2J25 )otl 

Remarks 

, Measuring polnl is 
Top Of Well casing 
Unless OtherwIse Noted. 

• Depth Below Land Surface 

Prepared by 

WELLINTM.xI. 
~ 1211012003 

ARCADIS GERAGHTY & MILLER 

Well Construction Log 

Inner Well casing 

\1, Inch diameter, 

~<OPvv 

~. 

~~~~..~toslurry 

~ opellets 

Project Wellillt QUI 1)vJ It{) 
Town/City k£ePr-r kJeo.c 
County ~A.. Slale ~ 
PennitNo. _ 

Land-Surtace Elevation and Datum: 

___feet o Surveyed 

Cl~ r'63\ 
Installation Date(s) 

Drilling Method 3£Q'1- -'3t93 
Drilling Conlrac1or 3-:r~-3~S 
Drilling Fluid 

~~-411 
Development Technique(s) and Date(s) y16 -4\q 
2-2JAN'" it ~ 2004 .. 8~ UF,..\~" ~SQ~'lo3lc, 
2:0 fiB .... 25 Per>?DOLi: f].t~\>\~ ~ f>Adwl-Sr\'~& 



ARCADIS GERAGHTY & MILLER 

Well Construction Log 
(Inlennediale) 

""iff\	 Project l,.;~G 0\.1.'2. Sou.'\\iWell . D~\{)\ 

TownKity &Que( NW I ~'i'------:--":-
....:.....N....:.....~:....=...~_P\...:..:...l\loo...--_State N~ 

Permit No. 

Land·Surlace Elevation and Datum: 

____feel 0 Surveyed :f.-S~~~~~ 
o Estimated 

NQ\! \1' - rq I ZlXJ?> 3:>~- 2:&3
Installation Date(s) 

Drilling Method ~~~~ ~q~- 4D~ 

Drilling Contractof
 
Inn~ well casing
 

Drilling Fluid


\'2 inch dia~ler.
 
3CB 1St> ~C
 

'l.J-O ft"	 Development Technique(s) and Date(s) 

lAND SUf'fA(£ 

.g inch diameler ~ounty 
--.l.d':riH'-ed-hole 

rout ,,\) Iv CA ~'f 10 
t-W ft - fa ~L.S 

opellets 

ell Screen. 

\D 
S'S' 61" 

Formation Collaspse 

~~3 ft· 

Measuring Poinl is 
Top of Well Casing 
Unless Otherwise Noted. 

• Depth Below Land Surlace 

, 
wellinlm.xlsJlis 

........ 10n0198 

inch diameler 

. 4"OSIot 

\0."\
 

_______gallons 

Waler Re~d During Development A.qZq,000 gallons 

Static Depth 10 Waler feel below M.P. 

Fluid Loss During Drilling 

q2.i IS 
Pumping Deplh to Waler	 feet below M.P.J2D.}'O 
Pumping Ouration _"'-_-,~"",-_ hours 

Yield ~O gpm 

Specific Capacity gpnVf1""-"3 2

Remark.s 

Prepared by 



ARCADIS GERAGHTY & MIUER 

Well Construction Log 
(Intennediate) 

'-__....:D=-:- inch diameter 

drilled hole 

C6b~~S 
Outer weY casing, 

Grout Vt>L.U~ 

~fl· 

Inner Well casing 

\1.. inch diameter,3CR it) ,ve,.. 

1IZlfl" z.-:po 
~\tJt ~OO 

_" ~ Dslurry 
'~~ ., J.U2- ft' opellets 

ell Screen, 

lO inch diameter 

5f,'4Sf~ th. slot 

Gravel Pack 1t 2.r3 
Sand Pack 

Fonnation Collaspse 

Project
 

Town/City
 

County
 

Penni! No. _
 

Land-Surface Elevation and Datum: 

____ feet D Surveyed 

Installation Date(s) 

Drilling Method 

Drilling Contrador 

Drilling Fluid 

D,evelopment Technique(s) and Date(s) 

Fluid Loss During Drilling gallons 

Water Removed During Development 1\..1~allons 

Static Depth to Water q"2.Lfeet below M.P. 

Pumping Depth to Water ~ feet below M.P, 

Pumping Duration hours<6 
Yield gpmxsa Date~~ 

.......2':)Specific Capacity gpmlft 

Remarks 

•
Measuring point is 
Top of Well Casing 
Unless Otherwise Noted. 

, Depl/l Below La nd Surface 

Prepared by 

WELLINTM.xls 
12110/2003 
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( OM & M LOGlr 
OFF-SITE INTERI 

:T (Page 1 of 8) 
~MEDIAL MEASURE 

( 
FORMER UNISYS FACILITY - GREAT NECK, NEW YORK 

AIR STRIPPER SCREEN BAG FILTER SCREEN STATUS DISPLAY SCREEN 
VPGAC Eff. 

INIT. DATE TIME Inf. Flow Air Flow Rate CW-21 0 Level CW-220 Level Eff. Flow Inf. Press. Diff. Press. AS Eft. Temp. DH Eft. Temp. Air Flow 
gpm scfm feet feet gpm psi psi o F o F scfm 

450 - 550 4,000 - 5,000 3.9 - 4.1 3.9 - 4.1 400 - 550 10 - 25 <10 40 - 75 90 -100 4,000-5,000 
<350/>600 <3,500 <3.0/>5.0 <3.0/>5.0 <350 NA >15 NA >110 <3,500 

See Notes on p. 8 of 8 
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2-20 

OM & M LOG r~ET (Page 2 of 8)
( OFF-SITE INTERI :MEDIAL MEASURE (' 

FORMER UNISYS FACILI T - GREAT NECK, NEW YORK 
ENTRANCE VAULT INSIDE PLANT 

INIT. DATE TIME PI-121
 FE/FIQT-131 PI-131
 PI-211
 FCV-211
 CW-210 Level PI-225
 PI-401
 PI-402
 FE/FIQT-401CW-220 Level PI-403
 
psi
 Qpm psi psi psi% feet psi 
0 

psi feet psi Qpm 
450-550
 15-20
 20-25
 50-70
 3.9-4.1 15-25
 5-25
 5-25
3.9-4.1 400-550
 

>5
 <350/>650 <10/>25 <15/>35 NA <3.0/>5.0 <3.0/>5.0 NA>35 psi NA <350/>650 <0/>30 

See Notes on p. 8 of 8 
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( OM & M L~~ :ET (Page 3 of 8) 
OFF-SITE INTER •.. ,EMED1AL MEASURE 

.. 
FORMER UNISYS FACILITY - GREAT NECK, NEW YORK 

AIR STRIPPER SCREEN BAG FILTER SCREEN 
INIT. DATE TIME Inf. Flow SOV-211 CW-21 0 Level Air Flow Rate P-225 CW-220 Level Eff. Flow Eff. Press. Inf. Press. Eff. Press. Diff. Press. 

gpm % feet scfm % feet gpm psi psi psi psi 
450 - 550 50 - 70 3.9 - 4.1 4,000 - 5,000 55 - 85 3.9 - 4.1 400 - 550 5 - 20 10 - 25 5 - 20 <10 
<350/>600 NA <3.0/>5.0 <3,500 NA <3.0/>5.0 <350 0 NA NA >15 

See Notes on p. 8 of 8 
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-
( OM & M LOG SHI. ~age 4 of 8) 
OFF-SITE INTERIM R ._uIAL MEASURE 

{ 

FORMER UNISYS FACILITY - GREAT NECK, NEW YORK 

STATUS DISPLAY SCREEN 
SET POINT & PRESS. ALARM 

SET POINT SCREEN 

INIT. DATE TIME 
AS Eft. 
Temp. 

o F 

40 -75 
NA 

DH Eft. 
Temp. 

o F 

90 -100 
>110 

VPGAC 2 
Inf. Temp. 

o F 

75 - 100 
NA 

VPGAC 3 
Eft. Temp. 

of 

65 -100 
NA 

AS Eft. 
RH 
% 

100 
NA 

VPGAC2 
Inf. RH 

% 
20 - 60 

NA 

VPGAC3 
Eft.RH 

% 
15 - 30 

NA 

AS Eft. Air 
Flow 
scfm 

4,000 - 5,000 
<3,500 

AS Eft. 
Press. 

psi 
20 - 30 

NA 

8-310 
Speed 

% 
70 - 90 

NA 

8-310 Motor 
rpm 

1,300 - 2,000 
NA 

Inf. Water 
Press. 

psi 
10 - 20 

<4 

See Notes on p. 8 of 8 

F:\USERS\JRUSS0\2006\20061838.xls 



( 
OM & MLOG rET (Page 5 of 8) 

OFF-SITE INTERI V1EDIAL MEASURE 
FORMER UNISYS FACILIT - GREAT NECK, NEW YORK 

( 
ATIIC BLOWER ROOM VPGAC No.1 INFLUENT VPGAC No.2 INFLUENT VPGAC No.3 INFLUENT 

INIT. DATE TIME FE/FIT-313 PI-313 TI-313 PIT-311 PIT-312 PI-611 TI-611 PID PI-621 PID PI-631 PID 
scfm in. water OF in. vac. in. water in. water of ppm in. water ppm in. water ppm 

4,000-5,000 20-30 40-75 1.5-5 20-35 15-30 85-100 15-25 10-15 
<3,500 NA NA NA <10/>40 NA NA NA NA NA NA NA 

See Notes on p. 8 of 8 

G:\JRUSS0\2006\20061838.xls 



OM & M LOG ~1 .(Page 6 of 8) (( OFF-SITE INTERIM _"EDIAL MEASURE 
FORMER UNISYS FACILITY - GREAT NECK, NEW YORK 

PPZ NO.1 INFLUENT PPZ NO.2 INFLUENT STACK DISCHARGE 
INIT. FIT-641PI-634 TI-635 PID PI-643 PIDDATE TIME PI-636 PI-651 TI-651 PID 

of o Fppm scfm in. water ppmin.water in. water ppm 
5-10 

in. water 
55-100 4,000-5,0005-10 0.5-5 45-100 

NA 
0-2 

<3,500NA NA NANA NA NA NA NA 

See Notes on p. 8 of 8 

F:IUSERSIJRUSS0\2006120061838.xls 



OM & M LOG {,eET (Page 7 of 8)
( OFF-SITE INTERI :MEDIAL MEASURE ( 

FORMER UNISYS FACILI y - GREAT NECK, NEW YORK 
DW-100 DW-101 DW-102 

Flow P. Drop Ann. P.Line P. Level Flow Line P. P. Drop Ann. P. Level Flow Line P. P. Drop Ann. P. Level 
INIT. PI-713TIME FE/FIQ-711 PI-711 PI-712 FE/FIQ-721 PI-721 PI-722 PI-723 FE/FIQ-731 PI-731 PI-732DATE DTW DTW PI-733 DTW 

gpm gpmpsi psi ft psi psi psi gpm psi psipsi ft psi ft 
+/- 50 Prev +/-2 Prev +/-2 Prev +/- 50 Prev +/-2 Prev +/-2 Prev +/-2 Prev +/- 50 Prev+/-2 Prev 0 +/-2 Prev +/-2 Prev 0 0 +/-2 Prev 

NA NA NA NA <40 NA NA NA NA <40 NA NA NA NA <40 

See Notes on p. 8 of 8 

G:IJRUSS0I2006120061838.xls 
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#',OM & M LOG,1 :T (Page 8 of 8) ( OFF-SITE INTERI ....:MEDIAL MEASURE 
FORMER UNISYS FACILITY - GREAT NECK, NEW YORK
 

RW-100
 
Head
 Water Level Sump Level 

INIT. 
Wve Infl. Wve Eft. 

in vault
 
psi
 

DATE TIME PI-101
 PI-102
 DTWPI-103
 
psi psi in
 

30-40
 
ft 

+/-2 ft Prey
 
NA
 

30-40
 10-15
 
NA NA NA NA 

Note: For each reading, the typical range is shown on the line below the units and the alarm levels are shown on the line below the typical range. 

F:\U SERS\J RU SSO\2006\20061838.xls 



Appendix G
 

Instrumentation and Control 
Record Drawings 
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FlRST LETTER SUCCEEDING LrnERS 

..EASuRED OR READOUT OR 
OUTPUT FUNCTION MODifIERt.4QOrF'tER PASSI'IE FUNCTIONINITIATING VARIABLE 

A ALARM ADVISORYANAl'fSIS 

CONTROLC USER'S CHOICE 

0 DIFFERENTIAL 

SENSOR (PRIMARY 

USER'S CHOiCE 

E VOLTAGE 
ELE"ENT) 

F RATIO (FRACTION)FLOW RATE 

H HAND HIGH 

1 CURRENT (ELECTRICAL) INDtCATE 

J SCANPOWER 

K TIUE. TII.4E SCHEDULE CONTROL STATIONTIME RATE OF CHANGE 

L LIGHT LOWLEVEL 

POINT (TEST)P PRESSURE (VACUUM) 
CONNECTION 

0 INTEGRATE, TOTALIZEQUANTrTY 

SPEED. FREOUENCY SWITCHS SAFETY 

T TRANSMiT
 

VIBRATION,
 

TEMPERATURE 

VALVE. DAI.4PER,v 
MECHANICAL AI'llALYSIS LOWER
 

WEIGHT, FORCE,
W WELL
TOROUE 

X EXTREME
 

EVENT, STATE OR
 

USER'S CHOICE 

RELAY, COMPUTE,Y Y AXIS
PRESENCE CONVERT 

DRIVER, ACTUATOR, 
Z POSITION, DII.4ENSION UNCLASSIFI£D FINAL 

CONTROL ELfM[NT 
Z AXIS 

GENERAL 

OISCRETE
 
INSTRUMENTS
 

DISCRETE
 
INSTRUtoAENTS
 

SHARED DISPLAY. 
SHARED CONTROL 

COJ.APUTER FUNCTION 

PROGRAMMABLE lOGIC
 
CONTROL
 

ABBREVIATIONS OF 

INSTRUMENT 

PRII.4ARY LOCA nON 
NQRYALlY ACCESSIBL£
 

TO OPERATOR ..
 

I 

8 'P1 

• 

4 

B
 
7 

e
 
10 

f2] 

OR FUNCTION 

FIELD MOUNTED 

2 

0
 
5 

0
 
8 

0
 
11 

D
 

SYMBOLS 

AUXILIARY LOCATION
 
NORMAllY ACCESSIBLE
 

TO OPERATOR ..
 

3 

8
 
6 

8
 
9 

§
 
12 

~ 

THE USER'S CHOICE SUCH AS IPI (INSTRUMENT PANEL # 1), IC2 

LEGEND 

ELECTRONIC SIGNAL ------ 

PUMP @ 
VALVE (MANUAL) JJ 

MAGM[TER YETER [0 

MOTOR OPERATED VALVE I 
BLOWER - CENTRIFUGAL (WITH VIV) ~ 
ELECTRONICALLY CONTROLLED 
HYDRAULIC ACTUATOR ---E 

~'XER - I.4DrOR OPERATED 1 
PROCESS FLOW DIRECnON 
AND CONNECTION C=> 
SIGNAL FLOW QIRECTION
 
AND CONNECTION > I >
 

SPOOL PIECE (SP-xxx)-OPEN
 I§I 

SPOOL PIECE (SP-XXX)-CLOSED 1.1 

X: JaOJ1XOO.OWG 
L 0101:-, orr.. -REP' 
P: PAGESEl/PLT-COL-J6 
OJ/21/oe PlSC-125-.uo SY'R-B5-AWS PRO KLS 
JaOJ1OO4\380JllO I.DWC 

(
 
(INSTRU..ENT CONSOLE '2) CO (COMPUTER CONSOLE 13). E1C. MAY BE USED WHEN IT IS 
NECESSARY TO SPECIFY INSIRUI.4ENT OR FUNCTION LOCATION. .. NORMALLY INACCESSIBLE OR BEHIND-THE-PANEL DEVICES OR FUNCTIONS MAY BE DEPICTED BY 

USING THE SAME SYMBOLS BUT WITH OASHEO HORIZONTAL BARS, I.E. ~8 G 
... THE lffiER A BELOW AN ALARM LIGHT MEANS ADVISORY ONLY. 

INPUT AND OUTPUT IDENTIFICATION 

z " v> 

E 
"'~
x
 

,,~ 0::>
:> '"
'" ~<c DESCRIPTION
~::>
:>
 "'<c "'~
 ::>
 :lZ z::>
 
Vl U ",0
 
A
 

" ABBREVIA TIONS 
RUNNING· ON· ENERGIZED
 

AI
 ANALOG INPUT
 
AO
 

x 
X ANALOG OUTPUT 

DCU DISTRIBUTED CONTROL UNIT 51' SPOOL PIECE AVAILABLE; READY TO RUN
 
C
 
B 

X CLOSED POSITrON
 
D
 X DE ENERGIZED OR LOCKED OUT 

lNf LOCAL AREA NETWORK IJTgr UNTREATED GROUNOWATER E X EMERGENCY STOP
 
F
 X FAULT; ALARM ovERLOAD
 
G
 RUNNING FORWARO· lOW SPEED 

La' LOCAL CONTROL PANEL PlW PARTIALLY TREATED GROUNDWATER 
X 

RUNNING REVERSE; LOW SPEED
 
I
 
H X 

STOP MOTOR OR CLOSE VALVEX 
START-STOP MOTOR OR OPEN CLOSE VALVES 

lICe MOTOR CONTROL CENTER 1IlW TREATED GROUNDWATER 
J X 

START PUSHBunON OR SELECTOR SWITCH POSmONJ1 X 
STOP PUSHBUTTON OR SELECTOR SWITCH POSITIONJ2 X 
START FORWARD OR lOW SPEE.D oR OPEN VALVEK XRIO REMOTE INPUT / OUTPUT lJoIN UNTREATEO AJR VAPOR 

X START REVERSE DR HIGH SPEED OR CLOSE
 
M
 
N
- 1I'iFD VARIABLE FREQUENCY DRIVE TA TREATED AIR 

0 X OPEN POSITION
 
P
 
0
 

1M THERMAL TYPE FLOW METER swITCH 

WIDE AREA NETWORK 

R SPEED INDICATOR 
S X STOPPED
 
SI
 SPEED INDICATOR
 
SC
 SPEED CONTROL
 
T
 
U
 
v

RECORD DRAWINGS HOR OR LR SWITCH IN R POSITION OR HOA IN A POSITlQNW X
10 tHE EST' r:E (Ut ICNDIl.EDCOE. 

IWORMA11CN .tIICt ElOJEF. 1HES£ 'UXIRD X 
__ st.I8SfNrfIW1.y REPRESOI1" 

Y 
tHE PRD..ECT AS CDISTRUC11D. Z 

BLASLAND, BOUCK • LEE. INC. 

DATE 3)21/0b BY I'/ A'~/'1....---..
C"I 

::> 

~ 
x 

x 

Kl X START FORWARD OR LOW SPEED OR OPEN) 
L X START REVERSE OR HIGH SPEED OR CLOSE 

(
 ORIGINAL SCALE APPUES TO 24"X36" DRA'MNG 

2 03 06 
1 12/05 

GENERAL RE\1SIONS; 10 

DRAFT GENERALTHIS ORA__NG WAS PREPARED AT THE SCALE INDlCA1[Q IN 
T1iE TIll! BlOCK. INACCURAQES IN THE STATED SCALE WAY ffevisionsDoteNo. 

BE INlROOUCED 'MiEN DRA__NGS ARC R£PROOUC£D. 

P/'l)tcuionol ENJ--'~ Nome FORMER UNISYS FACIUTY • GREAT NECI<, NEW YORK BBL Project No. 
OFF-SITE IRt.4 38031,001LOWElL W...caURNEY 

of-wnal Engin...•• No. Dale~-
I.4ARCH 2006066776 PROCESS AND INSTRUMENTATION DIAGRAMCHART UOVED FROM DWG. P 2 "EC BBL;r.1 . "~~ 1-1Blaslond, Bouck &: Lee. Inc.Stote IDote) h~I~REVISIONS "EC BU.SlANO. BOUCK & LEE. INC,__• e<XY>Omhh Corporate HeadquartersNY ~ 2.1 Ob tirD 

Init NOTES AND LEGEND 6723 Towpath Rood\~~Project Ygr. 1~C7led by 10r0-n by Syocuse, NY 13214PRQ'ttOCO UNDER SECTION 7209 
INSTRUUENTATION AND CONTROLLAW 315 446-9120DFS SA "D 1\/ "='"
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rATh. LINE 

PRINTER	 I .~ IRECOVER~ WELL ICOMPUTER	 I PROCESS~.--,[J TOWER EQUIPMENT CRITICAL ALARM SHUT DOWN 
NOTIFICATION TO PROJECT MONITOR L_~ 

TEAM MEMBERS KEYBOARDJL	 I 
RECOVERY WELL ISP ICABLEVISION~	 OPERATOR'S INTERFACE STATION l-

ETHERNET SWITCH ~~	 ! II I 

REMOTE ACCESS CARD I-
I 

~ 

[cmlltj ROUTER 
l-

L	 I 
l!D	 MEDIA CONVERTER 

I©	 FIBER-OPTIC 
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HARDWIRED SIGNALS 

-- T - TELEPHONE 
COMMUNICATION 

L	 I 
CRITICAL FIELD __-.L 
ALARM DEVICES AUTO'I 
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PRll.IA"Y AlJ'.R"-l SHUT OO:'iN NonFiCATION VIA ClU
 
PHONE llXT t.1E::::SJ..GING JI..ND (-~tAIL 10 PROJ[LT TEAM
 
""[~BlRS~ PRIMr.R"i REuOTE SC,ll,OA COMPUTER ACCESS PRIMARY PLC PIlI...., pce! IHARD RELAYf- ..
~I	 INSTRUMENTATION m F 

FAILURE LOGIC _J*'* CAN VIEW "ON-Sire ecry CPMfRA .EEO AND UI- AND CONTROL •• :	 i L~
COUMUNICATE WITH ~ON-~ITC SUOA COuFUTER 

DEVICES -~	 -, I I SECONDARY PLC ~I	 * .... 1

II	 d
HARD & SOFT 

<{>- [ RELAY 
L-JHARDJLAY! 

, LOGIC :OPERATOR~I	 ~ L--~L~ _w,- INTERFACE
 
STATION
 

, (SCADA)	 ANN~CIAT()~ 
TO PRJCESS	 TO PRJCESSil	 Ia: 
EQUIPMENT	 EQUIPMENTFAl-UP

(ALARM SHUT DOWN)	 (ALARM SHUT DOWN) ,MODEM~I 
~I L	 ~ 
01- MAIN CONTROL PANEL 
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ORIGINAL SCALE APPUES TO 24-X36· DRA'MNG FORMER UNISYS FACIUTY • GREA T NECK, NEW YORK 
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BBL Project No 
38031.001 

Dote 
MARCH 2006 

Bloslond. Bouck &:: Lee, Inc 
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6723 Towpath Rood 
S)f'"ocuse. NY 13214 
315-446-9120 

1-2
Tl-lIS DRAWING WAS PREPARED AT THE SCALE INDICATED IN BV.SlANO. BOUCK & liE. INC 

Tl-f[ TIn.£ SlOC",. INACaJRAOES IN THE STATED SCAl..E WAY 
Sf.: !NTROOUC£D ~EN DRAYI'INGS ARE REPRODUCED ~. scientfsts. econom.asIs SYSTEM ARCHITECTURE 

USE THE GflAf'tfK: SCALE BAR IN THE TITLE 8l.0CI( TO
 
oeTERMIMiE ~ ACTUAL SCALf: OF THIS DRAWING.
 INSTRUMENTATION AND CONTROL 
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2 t 03/06 I GENERAl REVISIONS ~C ~76 

J I 1 =-+===lProfcniOfloi Erlt~lI'\eer's Name 

LOWELL W_ MCBURNEY 

1 12 05 DRAfT GENERAL REVISIONS IIA[C 
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1. Introduction
 

ARCADIS G&M, Inc. (ARCADIS) originally prepared this Contingency Plan (CP) on behalf of Lockheed 
Martin Corporation (Lockheed Martin) for the Off-Site Interim Remedial Measure (IRM) for Operable Unit 2 
(OU-2) associated with the former Unisys Corporation (Unisys) facility located in Great Neck, New York (see 
Figure 1 of the Operation, Maintenance and Monitoring [OM&M] Manual). This CP was subsequently revised 
by BBL Environmental Services, Inc. (BBLES), in conjunction with Blasland, Bouck & Lee, Inc. (BBL). The 
former Unisys site, located at 365 Lakeville Road in Great Neck, New York, is classified by the New York State 
Department of Environmental Conservation (NYSDEC) as a Class 2 Site in the Registry of Inactive Hazardous 
Waste Disposal Sites in New York State (Site No. 130045) due to the presence of volatile organic compounds 
(VOCs) in soil and groundwater. The former Unisys site, which is currently owned by i.park, Lake Success, 
LLP (i.park), is designated as Operable Unit 1 (OU-l), whereas OU-2 addresses off-site areas. 

An OU-2 Remedial Investigation (RI) is in progress and is being conducted under NYSDEC Administrative 
Order on Consent (AOC) No. W-1-0527-91-02, dated December 13, 1991. Based on the results of the OU-2 RI 
obtained to date, an lRM (interim remedial measure) is being implemented for the OU-2 area. The NYSDEC
approved Off-Site lRM was installed between the Northern State Parkway and the Long Island Expressway 
(LIE). The goals of the Off-Site lRM are to help protect public drinking water wells and retard further 
contaminant migration into the North Hills Special Groundwater Protection Area (SGPA). 

The conceptual Off-Site lRM is documented in the NYSDEC-approved OU-2 IRM South System Groundwater 
Remediation Work Plan (hereinafter called the OU-2 South lRM Work Plan), dated May 29,2003. This CP was 
prepared as a component of the OM&M Manual. This CP is to be implemented in the case of emergencies that 
may require protection of human health or the environment, such as fire, gas leak, recovery well vault or 
clearwell overflow, or pipeline rupture. 

1.1 Key Features of the Off-Site Interim Remedial Measure 

The Off-Site IRM consists of the major components described below. 

•	 A groundwater recovery well (RW-100) located and designed to efficiently capture and contain off-site, 
VOC-impacted groundwater. Well RW-IOO is located on the Great Neck Union Free School District (Great 
Neck UFSD) Property. 

•	 A double-walled, dual containment pipeline used to convey the extracted, groundwater from RW-100 to the 
groundwater treatment plant. The majority of the dual containment, influent pipeline is located on the Great 
Neck UFSD Property; the remainder of the pipeline is located on the Manhasset-Lakeville Water District 
(MLWD) Property. 

•	 A groundwater treatment system designed to reduce the concentration of VOCs in the recovered 
groundwater to Non-Detect Performance Standards per the Remediation Access and Licensing Agreement 
between Lockheed Martin and the Great Neck UFSD, dated April 14, 2003 (Access Agreement) prior to 
reinjection to the Magothy aquifer via the diffusion wells. The groundwater treatment system is located on 
the MLWD Property and is comprised mainly of two air stripping towers. 
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~ •	 An emission control system designed to reduce the concentration ofVOCs in the air stripper off-gas to Non-
Detect Performance Standards per the Access Agreement between Lockheed Martin and the Great Neck 
UFSD prior to atmospheric discharge. The emission control system is located on the MLWD Property and 
consists of three vapor-phase granular activated carbon (VPGAC) units in series followed by two potassium 
pennanganate-impregnated zeolite (PPZ) units in series. 

•	 A discharge system designed to convey treated groundwater from the treatment plant to three diffusion wells 
back into the Magothy aquifer. The discharge system consists of: a) a discharge pipeline, portions of which 
are located on the MLWD, Great Neck UFSD, and New York State Department of Transportation 
(NYSDOT) Properties; and b) three diffusion wells (DW-IOO through DW-I02) located on NYSDOT 
Property. 

1.2 Contingency Plan Organization 

The remainder of the CP is divided into the sections described below. 

•	 Section 2 (Site Descriptions) provides a brief description of the Former Unisys Site (OU-1) and the three 
properties (Great Neck UFSD, MLWD, and the NYSDOT) on which portions of the Off-Site IRM are 
present. 

•	 Section 3 (Content of Contingency Plan) describes the duties of the Emergency Coordinator and outlines 
emergency procedures. 

•	 Section 4 (Emergency Contacts) provide contact lists for both emergency and non-emergency situations. 

•	 Section 5 (Emergency Response Procedures) provides a description of response procedures, should they 
become necessary. 

•	 Section 6 (Response Officials/Agencies) lists the response officials to be contacted soon after start-up to 
brief them about Off-Site IRM activities and potential emergencies. 

•	 Section 7 (Provisions for Amending Contingency Plan) presents the provisions for amending this CPo 
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2. Site Descripuons 

This Section provides a brief description of the former Unisys site (OU-l) and the three properties (Great Neck 
UFSD, MLWD, and the NYSDOT) on which portions of the Off-Site IRM remediation systems are located. 

2.1 The Former Unisys Facility (OU-1) 

The former Unisys facility (OU-I) was a former manufacturing facility of mainly electronic components for 
military and commercial applications. The 94-acre site is listed by the NYSDEC as a Class 2 Inactive 
Hazardous Waste site (Site No. 130045). The site is located in both the Village of Lake Success and the Town 
of North Hempstead in Nassau County at 365 Lakeville Road in Great Neck, New York. The site is bounded by 
Marcus Avenue to the north, Union Turnpike to the south, Lakeville Road to the west and Triad Business Park 
to the east. A site location map is presented on Figure 1 of the OM&M Manual. 

The subject area has been separated into two project areas, which represent portions of the site and/or 
surrounding areas. The on-site project area consists of the OU-l Treatment System. This CP addresses the Off
Site IRM. The Off-Site IRM has components on Great Neck UFSD, MLWD, and NYSDOT properties. A site 
plan is provided on Figure 2 of the OM&M Plan. A summary of the system components on each of the three 
properties is provided below. 

2.2 The Great Neck UFSD Property 

Off-Site IRM components on Great Neck UFSD property include recovery well RW-IOO, the majority of the 
dual-contained influent pipeline, and a portion of the discharge pipeline. The Great Neck UFSD property 
includes both the Great Neck South Middle and High Schools. 

2.3 The MLWD Property 

Off-Site IRM components on MLWD property include the remainder of the dual-contained influent pipeline, the 
groundwater treatment system, the emission control system, and a portion of the discharge pipeline. The 
MLWD property also has primary and secondary components of the MLWD public supply system, which are 
operated and maintained by the MLWD. 

2.4 The NYSDOT Property 

Off-Site IRM components on NYSDOT property include a portion of the discharge pipeline and the three 
diffusion wells (DW-IOO through DW-102). The NYSDOT property also consists of two stormwater retention 
ponds operated and maintained by the NYSDOT and an access road. 
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3. Content of Contingency Plan
 

This CP describes the actions personnel working at the site must take in response to fires, explosion, or releases 
that threaten human health or the environment. This plan includes the following: 

•	 The list of names of all persons qualified to act as Emergency Coordinator; 
•	 The arrangements made with local emergency agencies; 
•	 A description of emergency and spill-control equipment located at the site; 
•	 The evacuation plan; and 
•	 Emergency procedures to be followed in the event of an incident which requires use of this plan. 

A description of these items is presented below. 

3.1 Designation of Emergency Coordinator 

At least one employee with primary responsibility for coordinating emergency response measures will be either 
in the treatment building or on-call at all times. The Emergency Coordinator and his/her designated alternate(s) 
(designees) will be thorougWy familiar with all aspects of this CP, Off-Site IRM operations and other activities 
at the facility, the location and characteristics of the untreated groundwater and other wastes handled at the site, 
the location of records, and the layout of the facility and Off-Site IRM. 

The Emergency Coordinator and/or hislher designees is responsible for detennining whether this CP needs to be 
implemented in response to an emergency incident during work activities conducted at the site. These persons 
have the authority to commit the resources necessary to carry out this CPo The Emergency Coordinator list for 
work activities conducted at the site is presented in Section 4.1. 

3.2 Coordination with Local Authorities 

If the Emergency Coordinator determines that any incident at the site threatens the health and safety of site 
personnel, the community, or the environment, appropriate outside agencies will be notified, as necessary, to 
assist in emergency response activities. A list of these agencies and their phone numbers, including police, fire 
departments, and the local hospital, is included in Section 4.1. Also included on this list are the NYSDEC, 
Great Neck UFSD, and MLWD. This list will be posted near the telephone in the office area of the treatment 
building. Plans detailing the facility's layout and evacuation routes will also be displayed at the site. 

3.3 Emergency and Spill Control Equipment 

The following is a list of emergency and spill control equipment that will be available during work activities to 
be conducted at the site: 

•	 Fire extinguishers (ABC rated) located in the office area of the treatment building and within the treatment 
building; 

•	 Telephone (located in the office area of the treatment building); 
•	 Absorbents; 
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I......,. • Empty containers (i.e., 55-gallon drums, overpacks, and/or salvage drums); 

• Containment booms; 

• Nitrile gloves and rubber boots; 

• Chemical-resistant overalls (i.e., Tyvek suits); 

• Safety goggles, ear plugs, and hard hats; 

• Brooms; and 

• Shovels. 

3.4 Evacuation Plan 

MLWD property is surrounded by a chain link fence. There is one access road to the facility with the gate at the 
end of the Tanners Road Extension. A parking area is located to the west of the treatment building. The 
treatment building has a double access door by the office on the northeast side of the building, as well as a single 
access door on the southwest side. 

In the event of an emergency incident requiring evacuation of the site, the Gravelpave™ area to the north of the 
gate at the end of the Tanners Road Extension will serve as the assembly area. The signal for evacuation of the 
site is three blasts of a hom (e.g., air hom or vehicle hom). 

3.5 Copies of Contingency Plan 

Copies of this CP will be maintained in the office area of the treatment building, and by the Emergency 
Coordinator and his/her designees. This CP can be amended as discussed in Section 7. 
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4. Emergency Contacts 

This section provides an emergency contact list and a non-emergency contact list for situations such as 
troubleshooting system operations. 

4.1 Emergency Contact List 

Office: (516) 328-0464 Ext. 16 

Cell: (516) 592-9355 

Scott DeCesare - Alternate (Site Supervisor/Health & Safety 

Scott Morris - Primary (Project Manager) 

Office: (516) 328-0464 Ext. 17 
Supervisor) 

Cell: (516) 459-8848 

dtacts ..,;Great Neck 

Office: (516) 328-0464 Ext. 18 

Cell: (516) 592-1740 

Jerry Mitchell - Project Engineer 

Greg McDermott - Project Engineer 

Office: (732) 457-0700 Ext. 126 

Cell: (908) 705-3061 

Michael Currie - Electrical Engineer Office: (732) 457-0700 Ext. 151 

Cell: (908) 568-9170 

Lowell McBurney - Project Officer Office: (315) 671-9439 

Cell: (315) 382-2562 

Jay Keough - Project Health & Safety Officer Office: (609) 860-0590 Ext. 101 

Cell: (908) 492-5674 

Charles Webster - Project Health & Safety Manager Office: (315) 671-9297 

Cell: (315) 247-5971 

.....Ar~dis Emergency Contacts- Great Neck Phone Numbers 

Nicholas Valkenburg - Vice President Office: (631) 391-5234 

Cell: (516) 903-0142 

William Wittek - Project Engineer Office: (631) 391-5270 

Cell: (516) 315-6226 

Dennis McClafferty - Operator Office: (631) 391-5203 

Cell: (516) 779-8034 

Konrad Kuc - Staff Engineer Office: (631) 391-5246 

Cell: (516) 250-9958 
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Phone Nurnbt~rs··· 

Tina Armstrong - Project Manager Office: (301) 214-9971 

Cell: (410) 279-8637 

Tom Blackman - Director of Remediation Office: (301) 214-9958 

Cell: (240) 460-7508 

Lockheed Martin Emergency Contact Number (Gail Rymer) (800) 449-4486 

Security Office: (516) 773-1741 

David Kincaid - Consultant Office: (516) 773-1465 

Ronald Friedman - Superintendent Office: (516) 773-1405 

Edwin Groshans - Deputy Superintendent Office: (516) 773-1413 
...,.."....,.."....,.."....,..".-----h-c-...,.."....,..". -----...,.."....,.."....,.."....,.."....,..".~ 

Phone Numbers.MLV\iD En;t~rgen 

Office: (516) 466-4415 

Phone Numbe~. //.': 

911 or (516) 573-6300 

Local Police (Village of Lake Success) 911 or (516) 482-4600 

State Police (631) 756-3300 

Local Ambulance (Manhasset-Lakeville) 911 or (516) 466-4411 

Local Fire Department (Manhasset-Lakeville) 911 or (516) 466-4411 

LPark Lake Success Site Security (516) 592-4504 

Local Hospital (Long Island Jewish Medical Center) (516) 470-7000 

Electric Company (800) 490-0075 

Gas Emergency (800) 490-0045 

Poison Control (516) 542-2323 

Nassau County Health Department (Joseph DeFranco) (516) 571-3323 

New York State Department Of Health (Rebecca Mitchell) (518) 402-7870 

NYSDOT (516) 625-0297 

NYSDEC - Spill Hotline (800) 457-7362 

National Response Center (all spills in reportable quantities) (800) 424-8802 

United States Coast Guard (spills to water) (800) 424-8802 

USEPA - Emergency Response Team (800) 424-8802 
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PhonerEmergency Contacts 

USEPA - Regional Office (212) 637-3000 

Spill Contractor - RGM Liquid Waste Divisi<)n - Lina Saglembeni Emergency: (631) 586-0002 

Cell: (516) 250-1251 

4.2 Non-Emergency Contact List 

In addition to the emergency contacts listed in Section 4.1, the following non-emergency contacts are provided 
in the event assistance is required for troubleshooting system operations. 

97 Union Avenue, Ronkonkoma, NY 

Office: (631) 981-2255 

Cell: (631) 926-9745 

United Fence and Guard Allan Oakland 25 Mill Road, Ronkonkoma, NY 11779 
Rail Co. (Fences) Office: (631) 467-6677 

Exquisite Products Steve Szoke 523 Cedar Street, West Hempstead, NY 11552 
(Security/Monitoring Office: (516) 538-6344 
Systems) 

Cell: (516) 236-0794 

Morehouse Engineering C. Schuyler Morehouse 83 Princeton Avenue, Suite 1D, Hopewell, NJ 
08525(Computer Programming) 
Office: (609) 466-4955 

Cell: (609) 731-8408 

James McCullagh Co. John Clukies 73 East Bethpage Avenue, Plainview, NY 11803 

(Mechanical) Office: (516) 293-8800 

Cell: (516) 779-5180 

JK Electric Co. Jim Kilcullen 374 Neptune Avenue, W. Babylon, NY 11703 
(Electrical) Office: (516) 807-1125 
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5. Emergency Response Procedures
 

This section lists the identified potential emergencies associated with the Off-Site IRM and provides a 
description of emergency response procedures, should they become necessary. Specifics concerning procedures 
to be followed are presented below. All emergency efforts should also be addressed in accordance with the 
Health ands Safety Plan (HASP), which is included as Appendix H of the OM&M Plan. 

Any time local public response agencies such as police, fire and/or ambulance are called, i.Park Lake Success 
Site Security and Great Neck UFSD Security must be called and provided pertinent information so that the site 
security personnel can direct the local response agencies to where they are required. 

Lockheed Martin representatives must be notified by their authorized agent in the unlikely event that emergency 
response procedures must be implemented. Notification of Lockheed Martin by its authorized agents shall not 
preclude the authorized agent from first responding to the emergency situation and reporting it to the appropriate 
State authorities. 

5.1 Emergency Procedures 

In the unlikely event there is an imminent or actual emergency situation, the first action of an individual who 
discovers the emergency will be to inunediately contact the Emergency Coordinator or hislher designated 
alternate(s) listed in Section 4. All emergency procedures will be initiated by the Emergency Coordinator or 
hislher designee in the manner outlined below. 

5.1.1 Notification and Documentation 

The Emergency Coordinator or hislher designee will record the time, date and details of any incident that 
requires the implementation of this CPo Within 15 business days after the incident, Lockheed Martin's Project 
Manager will submit a written report on the incident to NYSDEC, which will include the following: 

•	 Date, time and type of incident; 
•	 Type and quantity of material(s) involved; 
•	 The extent of injuries, if any; 
•	 An assessment of actual or potential hazards to human health or the environment, where applicable; and 
•	 Estimated quantity and disposition of recovered material(s) and a description of subsequent cleanup 

activities. 

5.1.2 Medical Emergencies 

Medical emergencies may not require implementation of this CPo Nevertheless, directions to the local hospital 
are provided on Figure 1. If needed, ambulance service can be arranged by contacting (516) 466-4411 or 911. 
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5.2 Emergency Coordinator Response 

Upon the occurrence of an emergency situation, the Emergency Coordinator or his/her designees will inform 
any personnel at the facility of the emergency. In addition, the appropriate local agencies (see Section 4.1) 
having response roles will be notified by telephone if their assistance is required or if there is any threat to the 
surrounding community. 

5.3 Identification of Incidents 

Upon a fire, explosion, or release, the Emergency Coordinator or hisfher designees must immediately identify 
the character, source, amount, and extent of any released materials. This will be accomplished by observation, 
analysis, or any practical means necessary. These initial observations will be forwarded to the proper 
emergency response teams with suggested precautions. 

5.4 Assessment of Possible Hazards 

The Emergency Coordinator or his/her designees and other appropriate individuals (if necessary) will assess 
possible hazards to human health or the environment that may result from the incident. The assessment will 
consider both direct and indirect effects of fire, explosion, or release of toxic, irritating, or asphyxiating gases 
and surface water runoff from water used to control fires. 

5.5 Response Procedures 

Immediately after assessing the hazards of the fire, explosion, or release, the Emergency Coordinator or hislher 
designees will take all reasonable measures necessary to ensure that the fire, explosion, and/or release do not 
recur or spread. Necessary actions may include overseeing the operations of collecting and containing the 
released materials, removing and isolating containers, inspecting the structural integrity of the facility, and 
stopping processes and/or operations. If the facility stops operations in response to a fire, explosion, or release, 
the Emergency Coordinator or his/her designees will monitor for leaks, pressure build-up, or ruptures in valves, 
pipes, or other appurtenances. 

If the Emergency Coordinator or hisfher designees detenmne that the facility has had a release, fire, or explosion 
that could threaten human health and/or the environment outside the facility, they should take the following 
actions: 

•	 If the assessment indicates that evacuation of local areas may be advisable, the appropriate local agencies 
(see Section 4.1) must be notified immediately; and 

•	 Record the (a) time and type of incident (e.g., fire, explosion, or release) (b) name and quantity of 
material(s) involved, to the extent known, and (c) potential hazards to human health and/or the environment 
outside of the facility. 

After the emergency has passed, the Emergency Coordinator or hislher designees will provide for treating, 
storing, or disposing of any recovered materials and/or contaminated soil or surface water generated during 
response to the emergency incident. Prior to resuming operations, the Emergency Coordinator or hislher 

....... designees will ensure that cleanup procedures and decontamination activities, if necessary, are complete, and 
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that all emergency equipment is cleaned and restored to pre-accident conditions. The Emergency Coordinator or 
his/her designees will notify the necessary agencies (see Section 4.1) to declare the facility safe for continued 
operations. The treatment system will not be restarted without prior NYSDEC approval. 

5.5.1 Fire 

In the event of a fIre, the following procedures should be followed: 

•	 Call 911, notify fIre and police departments; 
•	 Notify the Emergency Coordinator or hislher designee; 
•	 Call i.Park Lake Success Site Security and Great Neck UFSD Security to provide location of fIre; 
•	 If fIre is small, try to use fIre extinguisher located in the Treatment Plant to extinguish it; and 
•	 Evacuate area, if necessary. 

5.5.2 Gas Leak 

In the event of a gas leak, the following procedures should be followed: 

•	 Evacuate area; 
•	 Shut off all vehicle engines and electronic equipment; 
•	 Call 911, notify fIre and police departments; 
•	 Notify the Emergency Coordinator or his/her designee. 
•	 Call i.Park Lake Success Site Security and Great Neck UFSD Security to provide location of gas leak; and 
•	 Notify gas company. 

5.5.3 Extraction Well Vault Overflow 

In the event of a pipe leak, the drop in line pressure will activate a low pressure switch that will automatically 
and immediately shut down the Off-Site IRM system. The well vault is also equipped with a level switch that 
will automatically and immediately shut down the Off-Site IRM system if the water level rises to the set point. 
In the event untreated groundwater is released into the extraction well vault, the following steps should be 
immediately performed: 

•	 Notify the Emergency Coordinator or his/her designee; and 
•	 Any water released in the vault should be drained back into the well, pumped into the discharge pipeline via 

the sump pump or removed by vacuum truck for proper off-site disposal. 

Should any water be released from the extraction well vault, notify NYSDEC and Great Neck UFSD 
representatives immediately. In the event of leakage or spillage of water on Great Neck UFSD property, 
Lockheed Martin or their authorized agent will take actions necessary to correct and cure the condition with 10 
days in accordance with a corrective action plan approved by the NYSDEC. However, based on the nature of 
the leak or spill and the details of the corrective action plan, a longer time frame may be specifIed in the 
corrective action plan. 
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5.5.4 Influent Pipeline Leak on Great Neck UFSD Property 

The system influent line is a dual-containment pipeline system, where the inner pipeline is the "main" line and 
the outer pipeline is the sealed "containment" line. In the event the main pipeline fails, water will flow into the 
sealed containment pipeline, triggering a pressure transmitter that will automatically and immediately shut down 
the Off-Site IRM system. If there is a simultaneous failure of both the inner and outer pipe sections and water is 
released from the system, then a pressure transmitter located on the main line will sense the loss of flow, which 
will automatically and immediately shut down the Off-Site IRM system. 

Corrective action for main pipeline leaks is outlined below. 

•	 Immediately notify the Emergency Coordinator or hislher designee. 

•	 Immediately notify RGM Liquid Waste Division (RGM) for 24 hour, 7 day (24/7) response. 

•	 Immediately notify NYSDEC and Great Neck USPD representatives. 

•	 Pump remaining water out of the pipeline to containers or a vacuum truck (procedures for surface flooding 
are summarized below). 

•	 Determine the location of pipe failure from available information. 

•	 Coordinate corrective action with NYSDEC and Great Neck UFSD representative. 

•	 Corrective action for leak in main line only will include the following: 

Excavate the non-impacted soils down to the pipeline and replace or repair the section of failed line; and 
Once repaired, pressure test the line and bring back into service. 

•	 Corrective action for containment system failure will include the following: 

If leak is evident on the surface, set up temporary fencing around the area; otherwise, determine the
 
location of the leak by other means;
 
Collect appropriate soil and standing water samples, and submit samples for analysis ofVOCs with 24

hours turnaround on data results;
 
Remove standing water and affected soil and properly dispose off-site. Non-impacted soil will be
 
stockpiled for reuse as trench backfill;
 
Excavate the non-impacted soils down to the pipeline and replace or repair the section of failed line; and
 
Once repaired, pressure test the line and bring back into service.
 

In the event of leakage or spillage of water on Great Neck UFSD property, Lockheed Martin or their authorized 
agent will take actions necessary to correct and cure the condition with 10 days in accordance with a corrective 
action plan approved by the NYSDEC. However, based on the nature of the leak or spill and the details of the 
corrective action plan, a longer time frame may be specified in the corrective action plan. 
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........ 5.5.5 Influent Pipeline Leak on Manhasset-Lakeville Water District Property
 

In the event of a below grade influent pipeline leak on the MLWD property, a similar procedure as the one 
outlined above in Section 5.5.4 will be followed, except that MLWD representatives will be notified. 

5.5.6 Effluent Pipeline Leak 

In the event of a below grade discharge pipeline leak, a pressure switch will automatically and immediately shut 
down the Off-Site IRM system. In the event that the leak is on Great Neck UFSD property, the same response 
protocol as noted above in Section 5.5.4 concerning the influent pipeline leak will be implemented. If the leak 
occurs on one of the other properties, the appropriate property owner will be notified. 

5.5.7 Clearwell Overflow 

Both clearwells are equipped with redundant high-high level switches which will automatically and immediately 
shut down the Off-Site IRM system. However, in case of clearwell overflow, the following procedure will be 
immediately followed: 

•	 Shut down the entire Off-Site IRM system; 
•	 NotifY the Emergency Coordinator or hislher designee; 
•	 NotifY NYSDEC, Great Neck UFSD and MLWD representatives; 
•	 Recover untreated water released; and 
•	 Assess system with regards to reason for overflow, and appropriate corrective measures will be 

implemented and tested before the plant is brought back on-line. 

5.5.8 Major Spill 

In the event of a major spill (e.g., more than 5 gallons), immediately notify RGM for 24/7 response. The 
NYSDEC's 24-hour oil and hazardous material spill hotline [(800) 457-7362] and the National Response Center 
[(800) 424-8802] must also be immediately notified, in addition to those individuals noted previously. 
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I........,
 
6. Response Officials/Agencies 

Officials of the agencies listed below will be contacted and briefed about Off-Site IRM activities and potential 
emergencies during a site walkthrough soon after start-up. 

Name: _
 

Agency: Police (Village of Lake Success)
 

Date:
 

Name: _
 

Agency: Fire Department (Village of Lake Success)
 

Date:
 

Name: _
 

Agency: Ambulance (Manhasset-Lakeville)
 

Date:
 

Name: David Kincaid 

Agency: Great Neck UFSD 

Date: 

Name: Paul Schrader 

Agency: Manhasset-Lakeville Water District 

Date: 

Name: _
 

Agency: New York State Department of Transportation
 

Date:
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I 
'-"" 7.	 Provisions for Amending Contingency Plan 

The Amendment to Contingency Plan Form (Attachment I-I) should be used to document any changes required 
to this CPo Amendments or revisions to this CP will be made whenever: 

•	 The facility changes in a way that increases the potential for fires, explosions, or releases of hazardous waste 
or hazardous waste constituents, or changes the response necessary in the event of an emergency; 

•	 The list of Emergency Coordinators change; 
•	 The list or location of emergency and/or spill-control equipment changes significantly; or 
•	 The plan fails during an emergency incident. 

The Amendment to Contingency Plan Form will be completed prior to the next work day once the changes have 
been identified. The modifications will be reviewed with all site staff and appropriate Response 
Officials\Agencies will be updated. A copy of the amendment will be attached to all copies of the CP, including 
the site copy. 
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FIGURE 1 
MAP TO HOSPITAL 

Long Island Jewisb Medical Center 
~	 

27005 76th Avenue 
#1120 
New Hyde Park, NY 11040 
Phone: (516) 470-7000 

Directions 

• Start out going SOUTH on LAKEVILLE ROAD. 

• Tum RIGHT. 

• Tum LEFT. 

• Tum RIGHT onto 76th Avenue. 

OEI====~ 
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Attachment 1-1
 

Amendment to Contingency Plan
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ATTACHMENT 1-1 
AMENDMENT TO CONTINGENCY PLAN 

I,..... \.mendment Number:. Date of Amendment:. _ 

Description of Change that Results in Modifications to CP: 

Describe in Detail the Changes Required to the CP: 

Signed:. _ 
Project Manager 

312112006 
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AppendixJ
 

Non-Detect Performance Standards
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Table 1 Analyte lisl for Analysis 01 Aqueous Samples. Quality Assurance Project Plan,
 
OU-2 IRM South Groundwater Treatment System, Former Unisys Facility, Great Neck. New York.
 

Monitoring Program: OPerational Monitoring Performance/Compliance Monitoring Ol
 

Method: NYSOEC ASP 95-1 NYSOEC ASP 95-1
 
MatriX/Sample Type: Aqueous/Groundwater AqueouslWater'
 

Contract-Required Required Method 
Quantilation limits Detection limits 

Conslituent PI (ug/l) (ug/l) 

Chloromethane 10 1
 
Bromomelhane 10 1
 

Vinyl Choride 10 1
 

Chloroethane 10 1
 

Methylene chloride 10 1
 

Acetone 10 5
 
Carbon disulfide 10 1
 
1,1-Dichloroethene 10 1
 
1,1-Dichloroethane 10 1
 
1,2-Dichloroethene (tolal) 1'1
 

cis-1,2-0 ichloroethene 10 1
 
trans-1,2-Dichroroethene 10 1
 
2-Bulanone 10 2
 
Chloroform 10 1
 
1,2·Dichloroelhane 10 1
 
1,1,1-Trichloroelhane 10 1
 
Carbon tetrachloride 10 1
 
Bromodichloromethane 10 1
 
1,2-Dichloropropane 10 1
 
cis-1.3-0ichloropropene 10 1
 
Trichloroelhene 10 1
 
Benzene 10 1
 
Dibromochloromethane 10 1
 
trans-1,3-Dichloropropene 10 1
 
1,1,2-Trichloroethane 10 1
 
Bromoform 10 1
 
4-Methyl-2-pentanone 10 1
 
2·Hexanone 10 1
 
Tetrachloroelhene 10 1
 
1,1,2.2-Tetrachloroethane 10 1
 
Toluene 10 1
 
Chforobenzene 10 1
 
Ethylbenzene 10 1
 
Styrene 10 1
 
Xylene (Iotal) 10 1
 

Freon 113	 10
 

Noles and Abbrevialions: 

(1)	 listed constituents represent Targel Compound list (TCl), volatile organic compounds (VOCs), 
plus Freon 113 (trichlorolriftuoromelhane). 

(2)	 1,2-Dichloroethane (Iotal) represents the sum of the analyses lor the cis-and trans-isomers. 
(3)	 The detection limit is the minimum detection limit (MOL) lor the analyte by the approved method. However, 

the MOL is only achievable in samples with lillie or no analytes present 
ASP Analytical Services Protocol 
ug/L micrograms per liter 



Table 2 Analyte List for Analysis of Air Samples, Quality Assurance Project Plan, OU-2 IRM South Groundwater Treatment 
Syslem, Former Unisys Facility, Great Neck, New York, 

Monitoring Program: Perlorrnance/Compliance Monitoring 
Method: EPA Method TO-14A 

Matrix: Air 
Required Method 

Detection limits (2,3) 
Constituent 1" (ug/m3) 

Chloromethane 1.0 
Bromomethane 1,9 
Vinyl Choride 1.3 
Chloroethane 1.3 
Methylene chloride 1,7 

1,1-Dichloroethene 2.0 
1,1-Dichloroethane 2.0 
1,2-Dichloroelhene (total) ,"/ 2.0 
Chloroform 2.4 
1,2-Dich1oroelhane 2.0 
1,1,1-Trichloroethane 2.7 
Carbon tetrachloride 3,2 
1,2-Dichloropropane 2,3 
cis·1,3-Dichloropropene 2.3 
Trictlloroethene 2.7 
Benzene 1.6 
trans-1,3-Dichloropropene 2.3 
1,1,2-Trichloroethane 2.7 
Tetrachloroethene 3.4 
1,1,2,2-Tetrachloroethane 3.4 
Toluene 1.9 
Chlorobenzene 2.3 
Ethylbenzene 2.2 
Styrene 2.1 
a-Xylene 2.2 
m&p-Xylene 4,3 

Freon 113 3.8 

Notes and Abbreviations: 
(1)	 Listed constituents based on Target Compound list (Tel) volatile organic compounds (VOCs), 

plus Freon 113 (trichlorotrinuoromethane). Specific compounds to be analyzed will 
include, but not be limited to, this list. 

(2)	 Required method detection limits (and/or laboratory reporting limits) will be equal to or less than 
compound-specific Air Guide 1 requirements. 

(3)	 The detection limit is the minimum detection limit (MDl) for the analy1e by the approved method. However, 
the MOL is only achievable in samples with lillie or no analytes present. 

(4) l,2-Dichloroethane (total) may be determined by the sum of the analyses for th,e cis-and trans-isomers, 
ug/m3 Micrograms per cubic meier 

I 




