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1.  Introduction 
Roux Environmental Engineering and Geology, D.P.C. (Roux), on behalf of Gowanus Green Partners, LLC 
(Gowanus Green), has prepared this Pre-Design Investigation (PDI) Work Plan for the proposed 
development located on a portion of the former Citizens Gas Works manufactured gas plant (MGP) site 
located in the Borough of Brooklyn, Kings County, City of New York (Figure 1).  The MGP was located on 
three adjoining properties (commonly referred to as Parcel I [Block 471, Lot 1], Parcel II [Block 471, Lot 100], 
and Parcel III [Block 471, Lot 200].  The investigation and remediation of the MGP is being administered 
under the New York State Department of Environmental Conservation (NYSDEC) Brownfield Cleanup 
Program (BCP), BCP Site No. C224012.  However, “the Site”, as referenced in this PDI Work Plan, refers 
only to Parcels I and II (Lots 1 and 100) , which are owned by the City of New York.  The Site is the future 
location of the proposed Gowanus Green Redevelopment Project (Project) that includes the construction of 
approximately 950 units of affordable housing, 28,000 square feet (sf) of commercial and community space, 
a site for an 80,000 sf public school , and a 1.5-acre public park.  The Project will be completed over three 
phases and is being completed by a joint venture group known as Gowanus Green Partners LLC.  This PDI 
Work Plan provides a scope of work for the additional investigation for contaminants and soil vapor requiring 
remediation, containment and/or mitigation in the areas proposed to be developed.  The objective of this PDI 
Work Plan is to  ensure the relevant NYSDEC cleanup standards are met and that the final remediation will 
render the Site safe for the anticipated use.   

The Site encompasses an area of approximately 5.7 acres, which has been previously investigated by others 
and Roux under the NYSDEC BCP and is currently undergoing remediation under the BCP by National Grid.  

Based on the 100% Remedial Design (RD) Report prepared by Arcadis, on behalf of National Grid, dated 
November 2017, the remedy for the Site includes the excavation of MGP-related impacted soil within three 
former gas holders (Holder Nos. 1/5, 2 and 3) as well as soil in the vicinity of Holder Nos. 2 and 3 located in 
Parcel I, restoration of the bulkhead/cut off wall along Gowanus Canal in Parcel II and the installation of 
recovery wells in Parcels I and II.  Following completion of remedial excavation and bulkhead/cut off wall 
restoration activities, the excavation area within Parcel I will be backfilled with excavated soils and imported 
material meeting Site-specific soil cleanup objectives and the surface will be completed with new crushed 
stone.  The Site Restoration and Final Grading Plan (C-109) prepared by Arcadis dated November 2017 is 
provided in Appendix A.  The surface immediately adjacent to the bulkhead will be completed with new 
asphalt pavement. 

This PDI Work Plan has been prepared to support the proposed redevelopment plans for the Site and to 
further investigate the potential contamination associated with the historic Site use in the proposed 
redevelopment areas in Parcel I (Lot 1) and Parcel II (Lot 100) (See Figure 3) outside of the NYSDEC-
approved remediation areas within Parcel I (Lot 1). 

All work proposed in this PDI Work Plan will be completed in consultation with National Grid and NYSDEC 
and in accordance with the following pertinent Site-specific documents: 

• Quality Assurance Project Plan/Field Sampling Plan (Appendix B) 

• Site-specific Health and Safety Plan (Appendix C); and 

• Community Air Monitoring Plan (Appendix D). 
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The Field Sampling Plan/Quality Assurance Project Plan includes coding terms for identification of MGP 
source  material, if any, during the PDI in accordance with Section 3.1 of this PDI Work Plan.  The Plan also 
considers appropriate analytical methods and relevant Part 375 soil cleanup objectives (e.g., Restricted 
Residential Use Soil Cleanup Objectives [RRSCOs] and Protection of Groundwater Soil Cleanup Objectives 
[PGWSCOs]).   

1.1  Project Team and Contact Information 

Roux’s Principal-In-Charge for this Site will be Charles McGuckin, Principal Engineer.  Mr. McGuckin, who is 
based in Roux’s Islandia, New York headquarters office and can be reached at (631) 232-2600, will be 
responsible for the overall implementation of the project.  Roux’s Project Manager will be Jeff Wills, Senior 
Hydrogeologist, who will be responsible for day-to-day management of the project, including preparation of 
work plans, scoping and directing field activities.  

Drilling, analytical, waste disposal, and other subcontracted services have not been selected as of 
preparation of this PDI Work Plan.  This information will be provided to NYSDEC prior to the start of field 
activities. 

1.2  Proposed Redevelopment Plan 

The proposed redevelopment plan for the Site includes the construction of approximately 950 units of 
affordable housing, 28,000 sf of commercial and community space, a site for an 80,000 sf public school, and 
a 1.5-acre public park.  The Project also includes the installation of utilities (sanitary sewer, water main, and 
electric) and private stormwater infrastructure.  The preliminary proposed building floor plans prepared by 
Marvel Architects and utility plan prepared by VHB for the proposed Site development are provided in 
Appendix E.  Site redevelopment will include the construction of six buildings (A through F), which will be 
completed in three phases as described below:   

• Phase I will include the development of buildings A (10-Story) and D (11-Story);  

• Phase II will include the construction of buildings B (28-Story) and E (14-Story); and  

• Phase III will include the construction of buildings C (19-Story) and F (10-Story).   

The proposed affordable housing phasing and massing plans are provided in Appendix E.  The Public Park 
will be constructed by Gowanus Green Partners and conveyed to the NYC Parks Department upon 
completion.  Construction of the proposed five-story building for the school will be completed by the New 
York City School Construction Authority.  To facilitate installation of building foundations and cellars levels 
(within buildings A and B), soil excavations will be completed within the building footprints to depths ranging 
from approximately five feet below land surface (ft bls) to approximately 18 ft bls.   

1.3  Engineering Controls  

The analytical and field screening data generated during the PDI as well as previously generated data, will 
be used to:  (i) identify any contaminated media requiring remediation and to develop a  plan and controls for 
that remediation before or  during Site redevelopment; and (ii) be the basis for the final design of  the composite 
cover system and any vapor barriers and  sub-slab depressurization systems (SSDSs) under the new 
buildings.  Based on proposed redevelopment plan, previous investigation data generated at the Site and 
Site requirements under the BCP, it is anticipated that engineering controls (such as installation of vapor 
barriers, SSDSs and a Site cover) that will be protective of public health will be installed during Site 
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construction activities.  Vapor barriers and active SSDS are installed beneath proposed building foundation 
concrete slabs, with the exception of foundation slabs that extend into or are immediately at the groundwater 
interface, to mitigate potential soil vapor intrusion into the new buildings and prevent any exposure from soil 
vapor from potential on-Site and/or off-Site exposure pathways.  Based on the current Site requirements, a 
24-inch Site cover consisting of NYSDEC-approved material meeting NYSDEC Part 375 RRSCOs will be 
installed throughout the Site for capping of remaining on-Site contaminated soil that is above RRSCOs, to 
prevent exposure to impacted soil to be present after remedial construction.  It is anticipated that all 
redevelopment/remedial activities will be completed under a Site Management Plan.  
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2.  Background 
This section provides pertinent background information, including a description of the Site and its setting, the 
history of the Site, and the results of previous environmental investigation work conducted at the Site.   

2.1  Site Description and Setting 

A Site location map is included as Figure 1. 

Property Location 
Property Name: Former Citizens Gas Works Manufactured Gas Plant 

Property Address: Intersection of Smith Street and Fifth Street 

Property Town, County, 
State: Borough of Brooklyn, Kings County, New York 

Property Tax 
Identification: Tax Lot 471 of Tax Blocks 1 and 100 

Property Topographic 
Quadrangle: Central Park, New York 

Nearest Intersection: Smith Street and Fifth Street 

Area Description: 

The Site is in a mixed-use area of the Brooklyn, New York.  To the north 
are multi-family residential and commercial properties; to the east is 
Gowanus Canal; to the west is an elevated MTA-NYCT subway tracks and 
multi-family residential properties extend west beyond the elevated MTA-
NYCT subway; and to the south is Parcel III (Block 471, Lot 200) BCP Site.  

 

Property Information 

Property Acreage: 5.7 

Property Shape: Irregular 

Property Use: Currently vacant 

Improvements: None 

2.1.1  Site History / Operations 

Based on the Final Remedial Investigation Report dated October 2005 prepared by GEI Consultants (GEI), 
the Site was the location of the former Citizens Gas Works manufactured gas plant (MGP) site, which was 
constructed in the 1860s and contained four gas holders, retort house, coal storage areas, purifier house, 
separator house, drip oil storage, tar separator, and oil tanks.  The Site was acquired by Brooklyn Union Gas 
(BUG), a predecessor company of KeySpan, in 1895 and was converted to an oil gasification plant in 1952, 
which operated up until the 1960s.  As noted in the 2005 RI Report,  Parcel II was the site of a concrete plant, 
that operated from the 1970’s until 2019.  Parcel I was used by the operator of the concrete plant (located on 
Parcel II) for employee parking, equipment staging, and material storage. Also, in the 1970’s, illegal dumping 
of material (concrete, drums, construction waste, etc.) occurred within Parcel I. 
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2.1.2  Topography 

A review of the United States Geological Survey (USGS) Brooklyn, New York 7.5-minute series topographic 
quadrangle map indicated the topography elevations surrounding the Site ranges from approximately 30 feet 
above mean sea level (near Fifth Street on the north side of the Site) to 10 feet above mean sea level 
(adjacent to Gowanus Canal on the east side of the Site).   

2.1.3  Wetland Areas and Surface Water Bodies 

The Gowanus Canal borders the east side of the Site (Parcel II, Block 471, Lot 100). 

2.1.4  Soil 

Based on data from previous environmental reports, surface soils consist of a fill layer, alluvial/marsh 
deposits, glacial deposits, Gardiner’s Clay, and Jameco Gravel.  The fill layer consists of silt and sand with 
varying amounts of brick, concrete, coal, wood, metal, and ash and ranges in thickness of approximately 5 
to 20 feet in Parcels I and II.  Below the fill are alluvial/marsh deposits consist of sub-units of sand (alluvial), 
silt, silty sand, silt-clay, clay, and peat (marsh).  Glacial deposits (a predominantly sandy glacial outwash unit 
and glacial till) exist beneath the alluvial/marsh deposits (where present) and above the Gardiner’s 
Clay/Jameco Gravel. 

2.1.5  Underlying Formation 

The Gardiner’s Clay/Jameco Gravel are underlain by competent bedrock.  The depth to the competent gneiss 
bedrock is greater than approximately 150 feet below land surface (ft bls) in throughout the Site (Parcels I and II). 

2.1.6  Groundwater 

According to water-level information collected during previous environmental investigations, the depth to the 
water table at the Site ranges from approximately seven feet bls (Parcel II) to 34 feet bls (Parcel I) and a 
radial groundwater flow likely a result of mounded (perched) groundwater conditions caused by the presence 
of less permeable march clay deposits and fill (GEI, 2005).  The general overall groundwater flow beneath 
the Site is to the south, toward the Gowanus Canal. 

There are no public water supply wells within a three-mile radius of the Site (GEI, 2005).  In Kings County, 
groundwater is not a source of potable water, as drinking water is supplied by surface reservoirs located 
north of New York City in the Croton and Catskill/Delaware Watersheds.  These reservoirs and the 
corresponding distribution system are managed by the New York City Department of Environmental 
Protection (NYCDEP). 

2.2  Environmental Conditions/Results of Previous Environmental 
Investigations 

This section provides an overview of previous environmental-related activities completed at the Site, based 
on a review of readily available information and the following previously completed environmental reports: 

• Final Remedial Investigation Report (RIR) prepared by GEI Consultants, dated October 2005; 

• 100% Remedial Design (RD) Report prepared by Arcadis dated November 2017; and 

• Phase II Environmental Site Assessment Report prepared by Roux dated June 3, 2020. 
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A summary of findings from each report listed above, related to subsurface environmental conditions at the 
Site (including Parcels I through IV [Block 468, Lot 25]), is provided below.  Subsections for the evaluation of 
soil, groundwater and soil vapor conditions/results are provided for each report, as applicable.  Historic 
sample locations are shown on Figure 2. 

2.2.1  Final Remedial Investigation Report (GEI Consultants, October 2005) 

The October 2005 GEI RIR, prepared on behalf of KeySpan Corporation, documents the remedial 
investigation (RI) completed at the Site by GEI in 2003 through 2005 to assess potential subsurface 
environmental impacts resulting from the operation of the former MGP.  The description of the 2003-2005 RI 
work conducted by GEI focused on surficial and shallow soil contamination that may impact redevelopment.  

Remedial Investigation, February 2003 – June 2005, GEI 
GEI completed a RI at the Site to define the nature and extent of soil, groundwater and/or soil vapor impacts 
associated with the former MGP operations.  The RI field work included the following: 

• Excavation of 17 test pits using a backhoe; 

• Installation of 53 soil borings (six soil borings via direct push drilling method [GeoProbe] and 47 soil 
borings via sonic drilling method]; 

• Installation of 28, 2-inch diameter monitoring wells (eight cluster wells and five single wells within 
three groundwater zones (shallow, intermediate and deep); 

• Installation of 13 soil vapor probes (six beneath the warehouse on Parcel III; one in Smith Street 
sidewalk adjacent to Parcel III; and six in Parcel I and Smith Street sidewalk adjacent to Parcel I);  

• Completion of a tidal survey utilizing 17 monitoring wells and the Gowanus canal; and 

• Evaluation of tar recovery in six monitoring wells. 

During RI activities completed by GEI, the following samples were collected for laboratory analysis: 

• Sixteen subsurface-soil samples were collected from 16 of the 17 test pits (concrete rubble, brick, 
pipe fragments, metal debris, and coarse gravel were found in CGTP-11; no soil was present in test 
pit CGTP-11). 

• Twenty-three surface-soil samples were collected between the 0-9-inch interval below grade from 14 
locations through Parcels I, III and IV. 

• One hundred and fifty-two subsurface-soil samples were collected from 53 boring locations. 

• Fifty-nine groundwater samples were collected from 30 monitoring wells that did not contain dense 
non-aqueous phase liquid (DNAPL) or light non-aqueous phase liquid (LNAPL). 

• Groundwater from five additional monitoring wells in 2003 and seven additional monitoring wells in 
2005 was not sampled due to the presence of DNAPL tar.  Six DNAPL tar samples were collected 
and analyzed from these monitoring wells. 

• Thirteen soil vapor samples were collected from six soil vapor probes located beneath the warehouse 
on Parcel III and seven soil vapor samples were collected from six soil vapor probes located on 
Parcel I and one soil vapor probe on Parcel III along Smith Street. 

Based on the GEI RIR, a total of 22 surface soil samples (collected within 0-9-inches bls - including duplicate 
samples) were collected from 10 soil boring locations and 12 soil samples were collected from 12 test pit 
locations (collected within 1-7 ft bls) within Parcel I.  The analytical results for soil and groundwater samples 
collected during the 2003-2005 RI were discussed relative to the total benzene, toluene, ethylbenzene and 
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xylene (BTEX), total PAHs, and total cyanide.  Also, metals (lead, mercury and selenium) detected in soil 
were discussed relative to the top 20 feet.  Below provides summaries of soil, groundwater and soil vapor 
conditions/results in accordance with the GEI RIR that pertain only to Parcels I and II (i.e., the Site), as 
applicable, and focuses on soil sample observations and analytical results from the top approximately 20 ft 
bls (i.e., 0-20 ft bls) that may impact redevelopment. 

2.2.1.1  GEI RI Soil Conditions and Observed MGP-Related Contamination 
Tar-saturated soil (i.e., MGP-related contamination) was observed in the vicinity of the former holders, tar 
separators, scrubbers, purifier house, and condensers within the unsaturated soil zone (soil located between 
the ground surface and the water table) and shallow soil zone (soil that extends from the water table to the 
bottom of the discontinuous alluvial/march clay layer) in Parcel I and in the shallow soil zone in Parcel II.  
Tar-saturated soils were found adjacent to Holder No. 3 in the unsaturated zone; within and adjacent to 
Holders No. 3 and No. 4 in the shallow zone (Parcel I and Parcel II).  The majority of the tar-saturated and 
inter-bedded zones of tar saturation are present below the discontinuous alluvial/marsh-derived clay/peat layer 
on Parcel I at elevations ranging from approximately –5 feet NAVD (CGSB-37) to approximately –65 feet 
NAVD (CGSB-02) and on Parcel II at elevations ranging from approximately 3 feet NAVD to -60 feet NAVD.  
With the exception of the tar-saturated materials found within and adjacent to Holder No. 3, all of the tar-
saturated materials on Parcel I were observed at elevations beneath the bottom of the Gowanus Canal.  The 
shallowest tar impacts were found approximately 9 feet bls (CGSB-11) at the eastern edge of Parcel I 
(approximately 200 feet from the Gowanus Canal) and approximately 8 ft bls (CGSB-22) and approximately 
18 ft bls (CGSB-12) in Parcel II, where isolated tar blebs (discrete sphericals or pockets of non-aqueous phase 
liquid [NAPL] within a soil sample) were observed.  Lesser degrees of tar impacts (blebs, lenses, and grain 
coatings) were observed in and adjacent to Holder No. 2 and Holder No. 3 within the unsaturated zone in 
Parcel I.  Within the shallow zone, blebs, lenses, and grain coatings of tar extended laterally across Parcel I.  
In addition, evidence of fuel oil contamination, including fuel-oil-saturated soils, odor, and sheens, was 
observed in several borings and one test pit on Parcel I.  In the vicinity of Holders No. 2 and Holder No. 3, fuel 
oil impacts were co-mingled with tar impacts.  In the vicinity of boring CGSB-06, located west of the purifier 
house, only fuel oil odors were observed. In the vicinity of the former oil storage tanks in the southeast corner 
of Parcel I, fuel oil odors, staining and sheens were observed.  Evidence of fuel oil contamination in the 
unsaturated and shallow zones, including odors, staining and sheens was also observed in borings in Parcel II. 

2.2.1.1.1  GEI RI Soil Results 

Based on the GEI RI soil results, there were multiple detections of PAHs and/or metals (e.g., lead) in surface 
and unsaturated soil from soil borings (CGSS-09, CGSS-10, CGSS-12 and CGSS-13) and test pits 
(CGTP-06, CGTP-07, CGTP-09, CGTP-10, CGTP-12, and CGTP-13) completed in Parcel I outside of the 
National Grid’s remedial excavation and test pits CGTP-16 and CGTP-17 completed in Parcel II that may 
impact redevelopment.  Below is a summary of GEI RI analytical results for Parcel I and II. 

Parcel I  
Surface Soil 

• Total BTEX was detected at concentrations ranging from non-detect (multiple samples) to 
0.017 mg/kg (CGSS-07 [0-0.5 ft bls]); 

• Total PAHs were detected at concentrations ranging from 0.753 mg/kg (CGSS-14 [0-0.25 ft bls]) to 
1,495 mg/kg (CGSS-12 [0-0.25 ft bls] duplicate).  Soil boring CGSS-12 was located in the southwest 
corner of Parcel I (outside of the remedial excavation area); 
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• Polychlorinated biphenyls (PCBs) were detected at a concentration of 3.1 mg/kg (CGSS-12 [0-0.5 ft 
bls]). Soil boring CGSS-12 was located in the southwest corner of Parcel I (outside of the remedial 
excavation area); 

• Total cyanide was detected at concentrations ranging from non-detect (multiple samples) to 
9.54 mg/kg (CGSS-08 [0-0.5 ft bls]); and 

• Lead was detected at concentrations ranging from 100 mg/kg (CGSS-04 [0-0.5 ft bls]) to 5,180 mg/kg 
CGSS-08 [0-0.17 ft bls]). 

Unsaturated Zone (elevation approximately 30ft to –2ft NAVD)  

• Total BTEX was detected at concentrations ranging from non-detect (multiple samples) to 
188.6 milligrams per kilogram (mg/kg) (CGSB-04 [18-19 ft bls]); and 

• Total PAHs were detected at concentrations ranging from 1.442 mg/kg (CGTP-01B [4-5 ft bls]) to 
1,693 mg/kg (CGSB-04 [18-19 ft bls]). 

Shallow Zone (elevation approximately 16ft to –24ft NAVD) 

• Total BTEX was detected at concentrations ranging from non-detect (CGSB-20 [12 ft bls]) to 
1,520 mg/kg (CGSB-36 [19-20 ft bls]); 

• Total PAHs were detected at concentrations ranging from 113.8 mg/kg (CGSB-20 [12 ft bls]) to 
44,140 mg/kg (CGSB-03 [19-22 ft bls]); 

• Total cyanide was detected at concentrations ranging from of <1 mg/kg (CGSB-05 [28.5-29 ft bls], 
CGSB-07 [21-25 ft bls), and CGSB-20 [12 ft bls]) to 319 mg/kg (CGSB-13 [14-16 ft bls]); 

• Lead was detected at concentrations ranging from 5.4 mg/kg (CGSB-05 [28.5-29 ft bls]) to 831 mg/kg 
at sample CGSB-20 [12 ft bls]); and 

• Selenium was detected at concentrations ranging from non-detect (multiple samples) to 5.8 mg/kg (CGSB-
03 [19-22 ft bls]). 

Parcel II 
Unsaturated Zone (elevation approximately 30ft to –2ft NAVD) 

• Total BTEX was detected at concentrations ranging from 0.012 mg/kg (CGTP-17 [2-3 ft bls]) to 
0.105 mg/kg (CGTP-16 [1-2 ft bls]); 

• Total PAHs were detected at concentrations ranging from 57.38 mg/kg (CGTP-17 [2-3 ft bls]) to 
258.4 mg/kg (CGTP-16 [1-2 ft bls]); and 

• Total cyanide was detected at concentrations ranging from non-detect (CGTP-16 [1-2 ft bls]) to 
7.69 mg/kg (CGTP-17 [2-3 ft bls]). 

Shallow Zone (elevation approximately 16ft to –24ft NAVD) 

• Total BTEX was detected at concentrations ranging from 0.0369 mg/kg (CGSB-16 [8-10 ft bls]) to 
297 mg/kg (CGSB-12 [23.5-24 ft bls]); 

• Total PAHs were detected at concentrations ranging from 0.785 mg/kg (CGSB-16 [8-10 ft bls]) to 
7,588 mg/kg (CGSB-12 [23.5-24 ft bls]); 

• Total cyanide was detected at a concentration of 2.41 mg/kg (CGSB-22 [10.5-11 ft bls] and 
3.88 mg/kg (CGSB-16 [8-10 ft bls]) in the northern portion of Parcel II; and 

• Selenium was detected at a concentration of 7.4 mg/kg (CGSB-22 [10.5-11 ft bls]). 
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2.2.1.2  GEI RI Groundwater Conditions  
During the GEI RI groundwater samples were collected from monitoring wells installed in the following 
groundwater zones: 

• Shallow Groundwater Interval (approximately -5 to -15 feet NAVD); 

• Intermediate Groundwater Interval (approximately -44 to -60 feet NAVD); 

• Deep Groundwater Interval (approximately -96 to -120 feet NAVD); and 

• Jameco Aquifer (approximately -120 to -135 feet NAVD). 

Groundwater results for samples collected in the shallow and intermediate groundwater intervals, which may 
impact redevelopment, are discussed below. 

2.2.1.2.1  GEI Groundwater Results 

Parcel I 
Shallow Groundwater Interval (approximately -5 to -15 feet NAVD) 

• Total BTEX was detected at concentrations ranging from 1,400 micrograms per liter (µg/L) (CGMW-
14) to 13,300 µg/L (CGMW-01S); 

• Total PAHs were detected at concentrations ranging from 1,395 µg/L (CGMW-14) to 7,670 µg/L 
(CGMW-01S); and 

• Total cyanide was detected at concentrations ranging from 14.4 µg/L (CGMW-14) to 274 µg/L 
(CGMW-01S). 

Intermediate Groundwater Interval (approximately -44 to -60 feet NAVD) 

• Total BTEX was detected at a concentration of 1,063 µg/L (CGMW-01I) and 17,000 µg/L (CGMW-14); 

• Total PAHs were detected at concentrations ranging from non-detected (CGMW-01I) and 9,390 µg/L 
(CGMW-03I); and 

• Total cyanide was detected at concentrations ranging from 14.4 µg/L (CGMW-14-CH4I) to 274 µg/L 
(CGMW-01S). 

Parcel II 
Shallow Groundwater Interval (approximately -5 to -15 feet NAVD) 

• Total BTEX was detected at a concentration of 1.45 µg/L (CGMW-07S); and 

• Total PAHs were detected at a concentration of 41 µg/L (CGMW-07S). 

Intermediate Groundwater Interval (approximately -44 to -60 feet NAVD) 

• Total BTEX was detected at a concentration of 49,400 µg/L (CGMW-04I); 

• Total PAHs were detected at a concentration of 1,553 µg/L (CGMW-04I); and 

• Total cyanide was detected at a concentration of 41.2 µg/L (CGMW-04I). 

2.2.1.3  GEI NAPL Occurrences in Monitoring Wells 
During the RI, measurable DNAPL tar was detected in seven monitoring wells, CGMW-03S, CGMW-02I, 
CGMW-03I, CGMW-06I, CGMW-07I, CGMW- 08I, and CGMW-07D. Monitoring wells, CGMW-03S 
(screened between 11 and 21 ft bls) and CGMW-02I (screened between 56 and 66 ft bls), were located on 
Parcel I, and CGMW-07I (61 and 71 ft bls) and CGMW-07D (screened between 118 and 128 ft bls) were 
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located along the bulkhead on Parcel II.  Physical observations and laboratory analyses of the tar from these 
four wells indicate that the DNAPL tar is black, is characterized by low viscosity (20.3 to 24.5 centipoise), a 
low ignitibility temperature (90°F), high total BTEX content, and emitted a strong tar odor. Concentrations of 
total PAHs, total carcinogenic PAHs, and total BTEX in DNAPL tar samples collected from wells CGMW-03S, 
CGMW-02I, CGMW-07I, and CGMW-07D, ranged from 133,500 to 325,300 mg/kg, 6,400 to 22,200 mg/kg, 
and 402 to 52,400 mg/kg, respectively. 

2.2.1.4  GEI Soil Vapor Results 
During the GEI RI, a total of six soil vapor samples were collected from temporary soil vapor points (CGSV-
08 through CGSV-13) installed in the northern and western areas of Parcel I at the property boundary along 
5th Street (CGSV-11 through CGSV-13) and in Smith Street sidewalk (CGSV-08 through CGSV-10).  Each 
soil vapor point was installed to approximately 4-8 ft bls or at least one foot above groundwater.  There were 
no soil vapor samples collected in Parcel II. 

Parcel I and Smith Street Sidewalk VOCs 

• Toluene was detected in soil vapor at a concentration of 4.1 micrograms per cubic meter (µg/m3) in 
CGSV-11 only; 

• 1,1,1-trichloroethane was detected in soil vapor at a concentration of 8.2 µg/m3 in CGSV-09 only; 

• Trichlorofluoromethane was detected in soil vapor at concentrations ranging from non-detect 
(CGSV-10, CGSV-11 and CGSV-12) to 6.2 µg/m3 (CGSV-08, CGSV-08 duplicate and CGSV-13); 

• Tetrachloroethene was detected in soil vapor at concentrations ranging from 6.4 µg/m3 (CGSV-10) 
to 55.6 µg/m3 (CGSV-08/CGSV-08 duplicate); and 

• Trichloroethene was detected in soil vapor at a concentration of 15.6 µg/m3 in CGSV-11. 

2.2.2  100% Remedial Design (RD) Report (Arcadis, November 2017) 

Arcadis, on behalf of National Grid, prepared a 100% RD Report to summarize the design basis and technical 
details for the remediation of Parcels I, II and III for the Site.  This section describes the proposed remedial 
design as it relates to Parcels I and II only.  Based on the 100% RD Report, the proposed remedial 
construction identified a remedial excavation area within Parcel I, which includes the excavation of soil within 
Holder No. 1/5 and soil and tar-contaminated structures within and in the vicinity of Holders No. 2 and 3.  The 
remedial construction will include the following activities relating to Parcels I and II: 

• Installation of a controlled low-strength material (CLSM) gravity wall inside of the Holder No 1/5 ring 
wall to provide additional support that will be needed to remove the material inside of the holder; 

• Excavation of approximately 31,930 cubic yards (CY) of MGP-impacted soil from with the remedial 
excavation limits on Parcel I to depths ranging from approximately 14 to 26 ft bls; 

• Decommissioning of several existing piezometers, groundwater monitoring wells, and passive 
DNAPL recovery wells; 

• Backfilling remedial excavation area (Parcel I) with suitable fill material (including imported material 
excavated soils that meet Site re-use criteria); 

• Selective demolition of portions of existing Gowanus Canal bulkheads at the Site where necessary 
and required for the construction of a new bulkhead barrier wall (Parcel II); 

• Installation of several new piezometers and passive DNAPL recovery wells downgradient of the 
Parcel I deep excavation area and along the bulkhead wall (Parel II).  New recovery wells will be 
constructed with 15-foot long sumps to support DNAPL collection and removal; 
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• Removal of demolition, excavation, and construction waste from the Site and disposal at appropriate, 
National Grid-approved facilities in accordance with applicable laws and regulations; 

• On-Site treatment of construction wastewater and discharge (following treatment) to the Gowanus 
Canal in accordance with applicable laws and regulations; and 

• Restoration of the Site to the grades and conditions. 

2.2.3  Phase II Environmental Site Assessment (ESA) Report (Roux, June 2020) 

Roux, on behalf of Gowanus Green, completed a Phase II ESA to investigate subsurface environmental 
quality in the proposed Phase I redevelopment areas outside of the NYSDEC-approved remediation areas  
and locations not previously sampled.  Phase II ESA activities were completed in March 2020 in general 
accordance with the Phase II ESA Work Plan dated January 29, 2020 and the Phase II ESA Work Plan 
Response Letter Memorandum dated March 2, 2020.  Field activities completed during the Phase II ESA 
included the following:  

• Installation of 17 soil borings along with the collection and analysis of 42 discrete soil samples; 

• Installation of four temporary soil vapor monitoring points and collection of three soil vapor samples1; 

• The sampling of one existing groundwater monitoring well (CGMW-01S)2; and 

• Community air monitoring during all ground intrusive activities. 

Based on the results of the Phase II ESA, Roux conclusions related to environmental conditions in areas 
outside of National Grid’s remediation areas and within the proposed development area on Parcel I are as 
follows: 

Soil Conditions 

• Stained soil and odors were observed throughout the majority of the soil borings (13 of 17 soil 
borings) completed during the Phase II ESA.  stained soil, odor and/or blebs/globs  were observed 
in seven (SB-4, SB-6, SB-11, SB-12, SB-13, SB-16 and SB-17) of these 13 soil borings. 

• Up to nine VOCs were detected in soil including shallow soil (i.e., 0-2 ft bls) at concentrations 
exceeding the UUSCOs, RRSCOs and/or PGWSCOs.  The majority of the VOC exceedances were 
detected in soil collected at a depth great than five ft bls.  

• Up to 18 SVOCs were detected in soil including shallow soil (i.e., 0-2 ft bls) at concentrations above 
the UUSCOs, RRSCOs and/or PGWSCOs likely associated with releases from the former operation 
of the MGP facility and/or other Site uses.  The majority of the SVOC exceedances were detected in 
soil collected at a depth great than five ft bls.  

• Arsenic, barium, lead and mercury were detected in soil at a concentration above UUSCOs, 
RRSCOs and PGWSCOs.  Copper, nickel, and zinc were detected in soil at concentrations above 
UUSCOs but below RRSCOs and PGWSCOs.  Selenium was detected above UUSCOs and 
PGWSCOs but below RRSCOs in one sample.  The metal exceedances were typically detected in 
both shallow and deep soil. 

• Leachable lead was detected at a concentration exceeding USEPA regulatory criteria from the 13-
15 ft bls interval (deep soil) collected at SB-3. 

 
1  During Phase II ESA activities, a total of four soil vapor sampling points (SV-1 through SV-4) were installed at the Site.  However, 

during sampling activities, water was observed in the sample tubing at SV-2 location and a sample could not be located.  Water was 
not observed during SV-2 installation and was likely a result of rainwater infiltration. 

2  Groundwater grab samples were not collected at any of the Phase II ESA soil boring due to the presence of non-aqueous phase 
liquid (NAPL)-related impacts including, blebs, coatings and/or sheens observed on groundwater and/or in soil at the water table.   
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Groundwater Conditions  

• NAPL-related impacts including sheen, coatings, and blebs/globs were detected above, at and/or 
below the water table at multiple soil borings (SB-3, SB-4, SB-7, SB-9, SB-11, SB-12, SB-13, SB-15 
and SB-16) throughout the Site during soil boring activities. 

• Seven VOCs were detected in groundwater at concentrations above the NYSDEC AWQSGVs from 
one sample collected from an existing monitoring well (CGMW-01S). 

• One SVOC, naphthalene, was detected in groundwater at a concentration above NYSDEC 
AWQSGV from one sample collected from an existing monitoring well (CGMW-01S).    

• Previous environmental investigations conducted at the Site have identified coal tar-related 
groundwater contamination above NYSDEC AWQSGVs attributed to the former operation of the 
MGP facility. 

Soil Vapor Conditions 

• Several VOCs, including chlorinated VOCs, were detected in soil vapor samples at three locations 
representative of Site conditions.  The following chlorinated VOCs were detected in soil vapor that 
are included on the NYSDOH Soil Vapor Intrusion Guidance Matrices of May 2017: 

o 1,1,1-Trichloroethane (TCA) was detected at concentrations ranging from 1.23 µg/m3 (SV-3) to 
38.6 µg/m3 (SV-1). 

o Cis-1,2-Dichloroethene was detected at a concentration of 26.3 µg/m3 (SV-3). 

o Tetrachloroethene (PCE) was detected at concentrations ranging from 1.38 µg/m3 (SV-4) to 
10.6 µg/m3 (SV-3). 

o Trichloroethene (TCE) was detected at a concentration of 2.48 (SV-4) µg/m3 and 19.9 µg/m3 (SV-3). 

o Vinyl Chloride was detected at a concentration of 2.17 µg/m3 (SV-3). [   

Additionally, chlorinated VOCs were detected during previous investigations completed along Smith Street 
and the western boarder of the Site. 

2.2.4  National Grid Additional Investigation Activities 

Following receipt of Roux’s Phase II ESA sampling results, the NYSDEC requested that National Grid 
complete additional work (test pits and delineation soil borings) to further evaluate potential areas of concern 
at the Site.  In September 2020, Arcadis, on behalf of National Grid, oversaw the installation a total of four test 
pits (CGTP-P1RA-01 through CGTP-P1RA-04) in the vicinity of Phase II ESA soil borings SB-12, SB-13, SB-
15, and SB-17 (referred to as GGSB-12, GGSB-13, GGSB-15, and GGSB-17 by Arcadis) completed by Roux 
in March 2020.  Test pits were excavated to depths ranging from approximately 6.5 ft bls (western portion of 
CGTP-P1RA-01) to 9 ft bls (CGTP-P1RA-04).  Based on a review of test pit logs prepared by Arcadis, NAPL 
coatings, blebs and/or moderate naphthalene-like odors were detected at approximately 7.5 - 8 ft bls at CGTP-
P1RA-02 and 8 – 8.5 ft bls in the southern end of test pit CGTP-P1RA-03.  Groundwater was also observed 
at these depth intervals. 

Based on the results of the test pits, in February 2021, Arcadis installed a total of nine delineation soil borings 
(CGSB-P1RA-01 through CGSB-P1RA-08 and CGSB-P2RA-01) around test pits CGTP-P1RA-02 (CGSB-
P1RA-01 through CGSB-P1RA-04, CGSB-P1RA-07, CGSB-P1RA-08 and CGSB-P2RA-01) and CGTP-
P1RA-03 (CGSB-P1RA-05 and CGSB-P1RA-06).  Soil samples were not collected for laboratory analyses 
from the soil borings.  A summary of field observation results for each delineation soil boring are summarized 
in Table 1 below. 
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Table 1: Field Screening Observation Results 

Soil Boring 
Designation 

Total 
Depth of 
Boring  
(ft bls) 

Screening Observations 

CGSB-P1RA-01 0 - 25 Trace dark grey to black staining, sheen, naphthalene-like odor and lenses of NAPL 
blebs with sheen were observed between approximately 10-14 ft bls. 

CGSB-P1RA-02 0 - 25 Black staining and very faint naphthalene-like odor observed between approximately 
6-7 ft bls.  Trace sheen observed at approximately 15 ft bls. Trace NAPL blebs, sheen 
and faint naphthalene-like odor observed between approximately 20-21.5 ft bls. 

CGSB-P1RA-03 0 - 25 Trace NAPL blebs, staining and naphthalene-like odor observed between 
approximately 5-9 ft bls.  NAPL, heavy staining and naphthalene-like odor observed 
between approximately 10-13 ft bls.  Light NAPL coating, trace sheen, staining and 
naphthalene-like odor observed between approximately 15-19 ft bls. 

CGSB-P1RA-04 0 - 25 NAPL and naphthalene-like odor observed at approximately 5-5.5 ft bls (immediately 
above a 3/4-inch steel plate) and 10-10.5 ft bls.  Trace NAPL blebs and faint 
naphthalene-like odor observed between approximately 10.5-13 ft bls and 15-16 ft bls.   

CGSB-P1RA-05 0 - 25 Stained soil observed from approximately 0-4 ft bls. Light to moderate NAPL coating 
and staining observed between approximately 10-10.5 ft bls.   

CGSB-P1RA-06 0 - 13 Viscous tar coating and naphthalene-like odors observed between approximately 7-
8 ft bls.   

CGSB-P1RA-07 0 - 20 Stained wood fragment and naphthalene-like odor observed between approximately 
5-6.5 ft bls.  Naphthalene-like odor observed between approximately 6.5-8 ft bls.  Faint 
naphthalene-like odor observed between approximately 10-13 ft bls. 

CGSB-P1RA-08 0 - 25 Trace NAPL blebs and petroleum-like odor observed between approximately 7.5-
9 ft bls.  Light to moderate NAPL coating, NAPL blebs, sheen and/or petroleum-like 
odor observed between approximately 10-14 ft bls.  NAPL, heavy staining and 
petroleum-like odor observed between approximately 15-18 ft bls. 

CGSB-P2RA-01 0 - 25 Stained soil observed between approximately 5.5-9 ft bls.  Naphthalene-like odor 
observed at approximately 8-9 ft bls.  Tace NAPL blebs, staining and naphthalene-like 
odor observed between approximately 10-13 ft bls.  Staining, and naphthalene-like 
odors observed between approximately 15-16 ft bls. 



 

 

3320.0001Y112/R PDI Work Plan | ROUX | 14 

3.  PDI Scope of Work 
The objective of this PDI Work Plan is to summarize the tasks to be conducted as part of the PDI.  The 
purpose of this PDI is to: 

• Collect surficial soil samples (i.e., 0-2 ft bls) throughout the Site (outside of the proposed building 
footprints and National Grid remediation areas) for the evaluating the existing soil quality for the 
required two-foot Site cover;  

• Investigate the potential subsurface contamination from depth intervals in the areas corresponding 
to the proposed redevelopment (within proposed building and utility excavation/construction areas) 
including the collection of soil samples for laboratory analysis;  

• Collect soil vapor samples for laboratory analysis to assess potential soil vapor intrusion within the 
proposed buildings and public school footprints, and to complete characterization in the park area; and 

• Characterize soil within the proposed redevelopment areas of excavation for offsite disposal 
evaluation.  

As indicated in Section 2 of this PDI Work Plan, NAPL-related impacts including sheen, coatings, and 
globules (coal tar-like material) were detected above, at and/or below the water table at multiple soil borings 
throughout the Site.  Based on these site-wide detections and since NAPL recovery wells have been installed 
at the Site as part of National Grid’s remediation activities, groundwater sampling is not proposed for this 
PDI.  The data generated during the PDI will identify contaminants in soil and soil vapor requiring remediation, 
containment and/or mitigation in the areas to be redeveloped. 

The proposed PDI scope of work includes the following tasks: 

• Task 1:  Soil Investigation 

• Task 2:  Soil Vapor Investigation  

• Task 3:  In Situ Soil Waste Characterization 

All work will be performed following the completion of National Grid’s planned remediation activities. 

A detailed description of the activities to be performed as part of the PDI is provided in the following 
subsections.  The proposed sampling locations are provided on Figure 3.  Sampling information including 
intervals to be sampled and sample rationale are provided in Table 1.  

3.1  Soil Investigation 

A total of 33 proposed soil sample locations (SB-18 through SB-50) will be completed throughout the Site, within 
the proposed building footprints, proposed utility footprints and in areas that will require a two-foot Site cover.  
Additionally, soil borings will be completed within the footprint of a representative number of proposed 
stormwater drainage areas.  Sample location and sample interval rationale for each location is provided in 
Table 1.  Some of the shallow proposed soil boring locations may be completed via test pitting.  Test pits will 
allow for a more thorough inspection of the subsurface conditions in areas where limited previous investigations 
have occurred.  A one-call public utility mark out will be placed prior to the commencement of any ground 
intrusive work. 

The recovered soil samples from the PDI will be inspected for both visual and olfactory evidence of 
environmental impact and subjected to laboratory analysis.  Visual observations of environmental impacts 
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will be described consistent with previous descriptions included in environmental reports completed by others 
for the Site.  The following defines the coding terms that will be used to describe impacts, if any, during the 
PDI.  Additionally, these observations will be detailed on soil boring logs. 

Saturated - The entirety of the pore space of a sample occupied by non-aqueous phase liquid (NAPL) (other 
than groundwater).  Depending on viscosity, free phase saturated materials may freely drain from a soil 
sample. 

Blebs/Globs - Discrete sphericals of NAPL were observed but for the most part the soil matrix was not visibly 
contaminated or saturated.  Typically used to describe residual material. 

Coated - Soil grains are coated with NAPL; however, there is not sufficient free phase material present to 
saturate the pore spaces. 

Stained - Used with color (i.e., black or brown stained) to indicate that the soil matrix is stained a color other 
than the natural (non-impacted) color. 

Sheen - Iridescent material. 

NAPL - Used to describe free and/or residual material. 

Petroleum - Used to characterize NAPL that exhibits a distinct petroleum fuel oil or diesel fuel-like odor. 

Naphthalene-like – Used to characterize material with a naphthalene or moth-ball like odor.   

All soil samples will be transported under chain-of-custody procedures to a New York State Department of 
Health (NYSDOH) Environmental Laboratory Accreditation Program (ELAP)-certified laboratory for the 
following analyses using Target Analyte List (TAL)/Target Compound List (TCL) parameters: 

• VOCs using USEPA Method 8260; 

• SVOCs using USEPA Method 8270; 

• Metals using USEPA Method 6020; 

• Pesticides using USEPA Method 8081A; and 

• PCBs using USEPA Method 8082 

All soil data generated during the PDI will be compared to the relevant NYSDEC Part 375 RRSCOs and 
PGWSCOs. 

3.2  Soil Vapor Investigation 

During soil investigation activities, 14 soil vapor points (SV-5 through SV-18) will be installed to evaluate current 
soil vapor conditions within the redevelopment area.  Soil vapor sample locations are shown on Figure 3.  Soil 
vapor samples will be collected from temporary soil vapor points installed approximately one foot below the 
proposed development depth at each proposed location per New York State Department of Health (NYSDOH) 
October 2006 (as revised in May 2017) Guidance for Evaluating Soil Vapor Intrusion in the State of New York.  
If no or limited excavation is proposed at a particular building location, the soil vapor point will be installed to 
approximately five ft bls or approximately one foot above groundwater, whichever is encountered first.  
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Temporary soil vapor points installed at five ft bls will be installed using hand tools and a Vactron; temporary 
soil vapor points installed greater than five ft bls will be installed using a Geoprobe. 

At each location, a 0.5-inch diameter, stainless steel sampling screen attached to Teflon-lined polyethylene 
tubing will be installed at the sampling interval (i.e., five ft bls).  Coarse sand will be added to the annular 
space between the sampling screen and the borehole, up to six-inches above the top of the screen creating 
a one-foot sample interval (i.e., 4-5 ft bls).  The remainder of the borehole annulus will be backfilled with 
hydrated bentonite hole plug.  Soil vapor samples will be collected from each location following a 24-hour 
equilibration period after installation, using a laboratory certified one-liter Summa canister and one-hour flow 
controller (at a sample rate of 0.2 liters per minute or less).  Prior to sample a tracer gas test (i.e., helium 
test) will be conducted at each sample location to test the borehole seat and verify that ambient air is not 
inadvertently drawn into the sample. 

All soil vapor samples will be transported under chain-of-custody procedures to a NYSDOH ELAP-certified 
laboratory for VOC analyses using USEPA Method TO15. 

3.3  In Situ Soil Waste Characterization 

Based on the anticipated excavation volume of soil (to be determined), Roux will divide the assumed 
excavation areas into waste characterization grid cells (grid cells) of equal and/or varying dimensions.  Roux 
will collect soil composite/grad samples from soil borings or test pits within each grid cell for waste 
characterization analysis at a sampling frequency of approximately one sample per 800 cubic yards (CY) of 
excavated soil.  This sampling frequency has been selected to meet typical waste disposal facility sampling 
frequency requirements on New York, New Jersey, and Pennsylvania.  During sampling activities, soil from 
each soil boring/test pit will be inspected in accordance with the above -referenced coding terms  for evidence 
of contamination including, staining, free-product, and/or odors) and screened for organic vapors using a 
photoionization detector (PID).  Soil lithology from each soil boring/test pit will be recorded in accordance 
with the United Soil Classification System.  Soil samples will consist of both grab and composite samples 
representative of the soil depths that are anticipated to be excavated to during construction activities.  Note 
that the samples collected for VOC laboratory analysis (i.e., grab samples) will not be composited due to the 
potential for loss of VOCs through volatilization.  The one- to two-foot interval within the entire composite 
sample interval that exhibits the greatest evidence of contamination (staining, odor and/or highest PID 
reading) will be collected for VOC analysis.  All VOC samples for laboratory analysis will be collected as grab 
samples using Encore samplers.  The interval within each soil boring/test pit exhibiting the highest degree 
impacts, based on field observations and PID screening, will be selected for VOC analysis.  If no impacts are 
observed, the interval located in the middle of the soil borings/test pits within each grid comprising each 
sample will be selected.   

Upon completion of each boring to the specified sample depth interval, one composite sample of the soil from 
that entire interval and one grab soil sample will be submitted for laboratory analyses. 

All soil samples will be transported under chain-of-custody procedures to a NYSDOHELAP-certified 
laboratory.  Soil samples will be collected and analyzed for the following analytical parameters required by 
typical disposal facilities: 

Grab Soil Samples: 

• TCL VOCs plus the 10 highest concentration Tentatively Identified Compounds (TICs) List 
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Composite Soil Samples: 

• TCL SVOCs plus 20 TICs

• Extractable Petroleum Hydrocarbons

• PCBs

• TAL Metals

• Toxicity Characteristic Leaching Procedure (TCLP) Metals including Resource Conservation and
Recovery Act (RCRA) 8 Metals

• Hexavalent/Trivalent Chromium

• Total Cyanide

• TCL Pesticides/Herbicides

• RCRA Characteristics (Reactivity, Ignitability, and Corrosivity)

• Paint Filter Test

3.4  Quality Assurance/ Quality Control (QA/QC) Protocols 

The goal of the QA/QC aspect of the soil and soil vapor sampling is to ensure that suitable and verifiable 
data results from sampling and analysis performed.  To accomplish this, a Quality Assurance Project Plan 
(QAPP) / Field sampling Plan (FSP) has been prepared and is provided as Appendix B.  The data generated 
by the PDI for the Site will be produced in accordance with NYSDEC ASP Category B deliverables.  All data 
generated by Roux during the PDI will be reviewed and validated by an independent party in a data usability 
summary report (DUSR) in accordance with DER 10 Appendix 2B (2) before being incorporated into a PDI 
Report. 

3.5  Health and Safety 

A site-specific Health and Safety Plan (HASP) has been prepared for the Site and is provided in Appendix C. 
A site-specific Community Air Monitoring Plan (CAMP) has been prepared for the Site and is provided in 
Appendix D.  The CAMP outlines the air quality monitoring procedures to be followed during implementation 
of this PDI Work Plan to protect the downwind community (i.e., offsite receptors, including residents and 
workers) from potential airborne contaminant releases that may be as a direct result of the subsurface 
intrusive activities. 

3.6  Schedule and Reporting 

The schedule for completing the proposed PDI field activities will be coordinated with National Grid and the 
NYSDEC.  Additionally, completion of the proposed In Situ Waste Characterization program (Section 3.3) will be 
coordinated upon completion of the proposed building plans and will consider timing of the foundation work. 
Following the receipt of all PDI sampling data, Roux will prepare a summary report detailing the PDI findings 
including the preparation of data tables, geological soil boring logs, and figures (i.e., soil detections per soil 
boring/test pit location) and conclusions and recommendations. 
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Table 1. Sample Intervals and Locations Rationale
Block 471, Lot 1 and Lot 100, Brooklyn, New York 

Soil Boring/Soil Vapor Designation

Approximate Proposed 
Development Excavation Depth / 

Approximate Depth to Water 
(FT BLS)

Proposed PDI 
Sample Intervals 

(FT BLS) Sample Location Rationale

SB-18 5 / 10 0-2 and 5-7

SB-19 5 / 10 0-2 and 5-7

SB-20 5 / 10 0-2 and 5-7

SB-21 6 / 15 0-2 and 6-8 Within proposed stormwater drainage footprint

SB-22 2 / 12 0-2 In vicinity for former Oil Pump House 

SB-23 2 / 12 0-2 and 2-4 Within Building F footprint and in the vicinity of former Oil Tank No. 10 footprint

SB-24 10 / 15 0-2 and 10-12
Within Proposed Sewer/Water Utility footprint, south of former Purifying House footprint and west of illegal 
dumping area

SB-25 6 / 12 0-2 and 6-8 Within proposed stormwater drainage footprint

SB-26 5 / 12 0-2 and 5-7 Within Building F footprint and north of former Oil Tank No. 11 footprint

SB-27 6 / 12 0-2 and 6-8 Within proposed stormwater drainage footprint

SB-28 8 / 15 0-2 and 8-10 Within Building C footprint and former Blacksmith Shop/Purifying House footprint

SB-29 10 / 15 0-2 and 10-12
Within Proposed Water Quality Unit Line footprint and former Purifying House footprint and west of illegal 
dumping area

SB-30 6 / 15 0-2 and 6-8 Within proposed stormwater drainage footprint

SB-31 2 / 15 0-2 and 2-4 Within Building E footprint and former Purifying House footprint

SB-32 6 / 15 0-2 and 6-8 Within Building E footprint and former Purifying House footprint

SB-33 2 / 15 0-2 and 2-4 Within Building D footprint and south of former oil tank field

SB-34 6 / 10 0-2 and 6-8 Within proposed stormwater drainage footprint

SB-35 10 / 10 0-2 and 8-10
Within Proposed Sewer/Water Utility footprint and between former Oil Tank Field and Purifying House 
footprints

SB-36 6 / 10 0-2 and 6-8 Within proposed stormwater drainage footprint

SB-37 9 / 20 0-2 and 9-11 Within Building A footprint, within former Oil Scrubbers footprint and south of Holder 1/5

SB-38 5 / 20 0-2 and 5-7 Within Building A footprint and south of Holder 1/5

SB-39 - 0-2 Parcel 2, southwest area in the vicinity of former Oil Pump House (Site cover evaluation)

SB-40 - 0-2 Parcel 2, in the vicinity of former Coal Conveyor footprint (Site cover evaluation)

SB-41 - 0-2 Parcel 2, within the former Blender footprint (Site cover evaluation)

SB-42 - 0-2 Parcel 2, within the former Gas Compressor House footprint (Site cover evaluation)

Within Building S footprint and former Holder (not numbered) footprint
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Table 1. Sample Intervals and Locations Rationale
Block 471, Lot 1 and Lot 100, Brooklyn, New York 

Soil Boring/Soil Vapor Designation

Approximate Proposed 
Development Excavation Depth / 

Approximate Depth to Water 
(FT BLS)

Proposed PDI 
Sample Intervals 

(FT BLS) Sample Location Rationale

         
SB-43 - 0-2 Parcel 2, within the former Hoppers footprint (Site cover evaluation)

SB-44 - 0-2 Parcel 2, within the former Condenser Room footprint (Site cover evaluation)

SB-45 - 0-2 Parcel 2, within the vicinity of the former Coal Hoist and Crusher (Site cover evaluation)

SB-46 - 0-2 Parcel 2,within former Sand Bin footprint (Site cover evaluation)

SB-47 - 0-2 Parcel 2, within the former Pipe Rack footprint (Site cover evaluation)

SB-48 10 / 10 0-2 and 10-12 Within Proposed Sewer/Water Utility footprint

SB-49 10 / 15 0-2 and 10-12 Within Proposed Sewer/Water Utility footprint

SB-50 10 / 12 0-2 and 10-12 Within Proposed Sewer/Water Utility footprint

SV-5 5 / 10 5-6

SV-6 5 / 10 5-6

SV-7 5 / 10 5-6

SV-8 2 / 12 4-5 Within Building F footprint and in the vicinity of former Oil Tank No. 10 footprint

SV-9 5 / 12 5-6 Within Building F footprint and north of former Oil Tank No. 11 footprint

SV-10 8 / 15 8-9 Within Building C footprint and former Blacksmith Shop/Purifying House footprint

SV-11 6 / 15 6-7 Within Building E footprint and former Purifying House footprint

SV-12 2 / 15 4-5 Within Building D footprint and south of former oil tank field

SV-13 9 / 20 9-10 Within Building A footprint, within former Oil Scrubbers footprint and south of Holder 1/5

SV-14 9 / 20 9-10 Within Building A footprint and south of Holder 1/5

SV-15 13 / 20 13-14 Within Building A, northwest area between Holders 1/5 and 2

SV-16 - 4-5 Parcel 2, in the vicinity of former Coal Conveyor footprint

SV-17 - 4-5 Parcel 2, within the former Gas Compressor House footprint

SV-18 - 4-5 Parcel 2, within the former Condenser Room footprint
SB - Soil Boring
SV - Soil Vapor
FT BLS - Feet Below Land Surface

Within Building S footprint and former Holder (not numbered) footprint

 3320.0001Y112/WKB



 Pre-Design Investigation (PDI) Work Plan 
Citizens Gas Works Manufactured Gas Plant – Brooklyn, New York 

 

3320.0001Y112/CVRS ROUX 

FIGURES 

1. Site Location Map 
2. Proposed Sample Locations 
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C-109 Site Restoration and Final Grading Plan (Arcadis) 
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PIEZOMETER AND RECOVERY WELL SCHEDULE

WELL PROPERTY

EASTING

(FEET NAD83)
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GROUND

SURFACE
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(FEET NAVD88)

SURFACE
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MATERIAL
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SLOT SIZE
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LENGTH

(FEET)

SCREENED
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(FEET BGS)

SUMP
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WELL

(FEET BGS)

PIEZOMETERS

CGPZ-07 PARCEL II 632655.12 671637.07 7.73 FLUSH-MOUNT SCH. 40 PVC 2.0 0.010 13.0 2.0 - 0.00 15.0

CGPZ-08 PARCEL II 632460.49 671632.35 8.62 FLUSH-MOUNT SCH. 40 PVC 2.0 0.010 13.0 2.0 - 15.0 0.00 15.0

CGPZ-09 PARCEL II 632308.16 671591.12 11.28 FLUSH-MOUNT SCH. 40 PVC 2.0 0.010 13.0 2.0 - 15.0 0.00 15.0

CGPZ-10 PARCEL II 632175.68 671513.08 11.91 FLUSH-MOUNT SCH. 40 PVC 2.0 0.010 13.0 2.0 - 15.0 0.00 15.0

CGPZ-11 PARCEL III 632051.68 671381.54 9.91 FLUSH-MOUNT SCH. 40 PVC 2.0 0.010 13.0 2.0 - 15.0 0.00 15.0

CGPZ-12 PARCEL III 631942.34 671222.96 10.01 FLUSH-MOUNT SCH. 40 PVC 2.0 0.010 13.0 2.0 - 15.0 0.00 15.0

RECOVERY WELLS

CGRW-08 PARCEL I 631902.79 671826.93 29.00 FLUSH-MOUNT SCH. 40 PVC 4.0 0.020 30.0 49.0 - 79.0 15.00 94.0

CGRW-09 PARCEL I 631945.06 671800.37 29.00 FLUSH-MOUNT SCH. 40 PVC 4.0 0.020 30.0 49.0 - 79.0 15.00 94.0

CGRW-10 PARCEL I 632029.72 671747.29 22.12 FLUSH-MOUNT SCH. 40 PVC 4.0 0.020 30.0 42.0 - 72.0 15.00 87.0

CGRW-11 PARCEL I 632072.25 671721.16 20.00 FLUSH-MOUNT SCH. 40 PVC 4.0 0.020 30.0 40.0 - 70.0 15.00 85.0

CGRW-12 PARCEL I 632105.26 671728.64 19.15 FLUSH-MOUNT SCH. 40 PVC 4.0 0.020 30.0 39.0 - 69.0 15.00 84.0

CGRW-13 PARCEL II 632585.17 671638.76 7.80 FLUSH-MOUNT SCH. 10 SS 6.0 0.020 30.0 27.0 - 57.0 15.00 72.0

CGRW-14 PARCEL II 632509.29 671632.59 8.50 FLUSH-MOUNT SCH. 10 SS 6.0 0.030 30.0 38.0 - 68.0 15.00 83.0

CGRW-15 PARCEL II 632414.22 671629.75 10.41 FLUSH-MOUNT SCH. 10 SS 6.0 0.030 30.0 30.0 - 60.0 15.00 75.0

CGRW-16 PARCEL II 632218.87 671544.37 12.40 FLUSH-MOUNT SCH. 10 SS 6.0 0.020 30.0 32.0 62.0 15.00 77.0

CGRW-17I PARCEL III 632123.91 671461.27 9.94 FLUSH-MOUNT SCH. 10 SS 6.0 0.020 30.0 40.0 - 70.0 15.00 85.0

CGRW-17D PARCEL III 632128.82 671468.74 9.94 FLUSH-MOUNT SCH. 10 SS 6.0 0.020 30.0 60.0 - 90.0 15.00 105.0

CGRW-18I PARCEL III 632067.40 671404.55 9.88 FLUSH-MOUNT SCH. 10 SS 6.0 0.020 30.0 40.0 - 70.0 15.00 85.0

CGRW-18D PARCEL III 632075.48 671415.83 9.90 FLUSH-MOUNT SCH. 10 SS 6.0 0.030 30.0 60.0 - 90.0 15.00 105.0

CGRW-19I PARCEL III 632018.26 671329.57 9.97 FLUSH-MOUNT SCH. 10 SS 6.0 0.020 30.0 41.0 - 71.0 15.00 86.0

CGRW-19D PARCEL III 632024.95 671338.65 9.95 FLUSH-MOUNT SCH. 10 SS 6.0 0.030 30.0 61.0 - 91.0 15.00 106.0

15.0

-

4
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1.  Introduction 
Roux Environmental Engineering and Geology, D.P.C. (Roux), on behalf of Gowanus Green Partners LLC 
(Gowanus Green), has prepared this Quality Assurance Project Plan/Field Sampling Plan (QAPP/FSP) to 
describe the measures that will be taken to ensure the data generated during performance of the Pre-
Design Investigation (PDI) Work Plan for the Former Citizens Gas Works manufactured gas plant (MGP) 
site, located in the borough of Brookyln, Kings County, New York (Site), are of quality sufficient to meet 
project-specific data quality objectives (DQOs).  The Site is comprised of three adjoining properties 
(commonly referred to as Parcel 1 [Block 471, Lot 1], Parcel II [Block 471, Lot 100], and Parcel III [Block 
471, Lot 200], which is owned by the City of New York and currently administered under the New York State 
Department of Environmental Conservation (NYSDEC) Brownfield Cleanup Program (BCP), BCP Site No. 
C224012.  However, the Site, as referenced in the PDI Work Plan, refers only to Parcels I and II (Lots 1 
and 100), which is the future location of the proposed Gowanus Green redevelopment Project (Project) that 
includes the construction of affordable housing, live-work space, community space, retail space, school and 
school yard and a public park.  The Site encompasses an area of approximately 5.7 acres, which has been 
investigated and remediated by others under the NYSDEC BCP and is currently undergoing remediation 
under the NYSDEC BCP by National Grid.  This QAPP/FSP also includes field sampling procedures. 

All PDI Work Plan activities will be conducted under the NYSDEC BCP (Site No C224012).  This QAPP/FSP 
was prepared in accordance with the guidance provided in NYSDEC Technical Guidance DER-10 
Technical Guidance for Site Investigation and Remediation (DER-10), the NYSDEC BCP Guide, and the 
United States Environmental Protection Agency’s (USEPA’s) Guidance for the Data Quality Objectives 
Process (EPA QA/G 4). 

1.1  Purpose 

The QAPP/FSP describes in detail the field sampling and quality assurance/quality control (QA/QC) 
methods to be used during soil, soil vapor, and groundwater sampling tasks performed during the PDI. 

This QAPP/FSP was prepared in accordance with the NYSDEC’s DER-10 and provides guidelines and 
procedures to be followed by field personnel during performance of sampling during the PDI Work Plan 
implementation.  Information contained in this QAPP/FSP relates to: 

Section 2: Describes sampling objectives; 

Section 3: Provides an overview of the project’s organization and responsibilities;; 

Section 4: Provides a summary of data quality objectives;  

Section 5: Provides a summary of sample media, locations, analytical suites, and frequency; 

Section 6: Describes field sampling procedures; 

Section 7: Describes sample handling and analysis; 

Section 8: Provides as overview of document records and data management; 

Section 9: Provides a summary of quality assurance assessments and reporting;  

Section 10: Provides an overview of field data validation procedures; and 

Section 11: Describes site control procedures. 
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2.  Sampling Objectives 
The objective of the sampling program is designed to meet the DQOs set forth in DER-10.  Specifically, 
analytical parameters selected for each sample, as described in Section 5, are comprehensive, and are 
intended to meet the following objectives:  

• Analyze of environmental media (soil and soil vapor) to evaluate current on-Site conditions; 

• Collection of soil for laboratory analysis at up to 30 locations;  and  

• Collection of soil vapor samples at up to 14 temporary soil vapor monitoring point locations. 

Sampling procedures are discussed in Section 6 of this QAPP/FSP.  A discussion of the DQOs and quality 
assurance/quality control is provided in Sections 4 and 7. 
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3.  Project Organization 
A general and generic summary of the overall management structure and responsibilities of the Roux 
project team members are presented below.  Professional profiles for the team are provided in 
Attachment 1.  Additionally, the project team associated with the Site includes, but is not limited to, 
representatives from the NYSDEC, New York City Department of Housing Preservation and Development 
(NYCHPD), Gowanus Green, Roux and a variety of other third parties.   

Project communication is an important factor in meeting project goals.  NYCHPD, Gowanus Green and 
Roux project managers will coordinate communications to the NYSDEC, as needed, throughout the project. 

Significant changes in field methodology, sampling points, or data objectives will be communicated to the 
NYSDEC case manager as they are identified.  Whenever possible, significant changes to the program or 
QAPP/FSP will not be made until it has been approved by the NYSDEC case manager.  In these cases, 
the goal will be to describe the proposed change to the NYSDEC including, but not limited to, the nature of 
the change, why the change is needed, how it will likely affect the project, and recommendations in an effort 
to minimize potential project impact.  The NYSDEC will be notified of any changes in a timely manner, as 
applicable. 

Project Principal/Remedial Engineer 
Charles McGuckin, P.E., of Roux will serve as Project Principal and Remedial Engineer.  The Project Principal 
is responsible for defining project objectives and bears ultimate responsibility for the successful completion of 
the investigation. The Remedial Engineer is a registered professional engineer licensed by the State of New 
York.  The Remedial Engineer will have primary direct responsibility for implementation of the Work Plan and 
future remedial program for the Site.  The Remedial Engineer will certify in that the investigation activities 
were observed by qualified environmental professionals under supervision as well as any other relevant 
provisions of ECL 27-1419 have been achieved in full conformance with the PDI Work Plan. 

Project Manager 
Jeff Wills, P.G., of Roux will serve as Project Manager.  The Project Manager is responsible for defining 
project objectives and bears ultimate responsibility for the successful completion of the work.  This individual 
will provide overall management for the implementation of the scope of work and will coordinate all field 
activities.  The Project Manager is also responsible for data review/interpretation and report preparation. 

Field Team Leader 
The Field Team Leader will be Samuel Timothy.  The Field Team Leader bears the responsibility for the 
successful execution of the field program.  The Field Team Leader will direct the activities of the technical 
staff in the field, as well as all subcontractors.  The Field Team Leader will also assist in the interpretation 
of data and in report preparation.  The Field Team Leader reports to the Project Manager. 

Laboratory Project Manager 
Laboratory analysis will be completed by Alpha Analytical Laboratories of Westborough and Mansfield, 
Massachusetts, NYSDOH Environmental Laboratory Accreditation Program (ELAP)-certified laboratories 
(NY 11627).  The Laboratory Project Manager is Karyn Raymond.  The Laboratory Project Manager is 
responsible for sample container preparation, sample custody in the laboratory, and completion of the 
required analysis through oversight of the laboratory staff.  The Laboratory Project Manager will ensure that 
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quality assurance procedures are followed and that an acceptable laboratory report is prepared and 
submitted.  The Laboratory Project Manager reports to the Project Principal and Project Manager. 

Quality Assurance Officer 
Daniel Miserendino, of Roux will serve as the Quality Assurance Officer (QAO) for this project.  The QAO 
is responsible for conducting reviews, inspections, and audits to ensure the data collection is conducted in 
accordance with the QAPP/FSP.  The QAO’s responsibilities range from ensuring effective field equipment 
decontamination procedures and proper sample collection to the review of all laboratory analytical data for 
completeness and usefulness.  The QAO reports to the Project Manager and makes independent 
recommendations to the Field Team Leader. 



 

 

3320.0001Y113/QAPP/FSP Quality Assurance Project Plan/Field Sampling Plan | ROUX | 5 

4.  Project Goals, Data Quality Objectives, and 
Measurement Performance Criteria 
The overall goal of the project is an effort to complete the characterization at the Site in accordance with 
the requirements of DER-10.  A description of the DQOs, and measurement performance criteria for 
characterization activities are provided below. 

DQOs can be qualitative and/or quantitative statements that are used in an effort to guide field work during 
Site Characterization activities.  Meeting the DQOs is anticipated to maximize the likelihood that the data 
are collected, analyzed, and documented without compromising data integrity. 

The qualitative DQOs and associated scopes of work presented in the PDI Work Plan were based on the 
results of prior investigations and the requirements of DER-10. 

There are specific quantitative and qualitative DQOs that relate to the field and laboratory data generated 
during investigations.  These DQOs, also referred to as measurement performance criteria, relate to the 
parameters of precision, accuracy, representativeness, completeness, sensitivity and comparability of the 
data.  These parameters can provide a quantitative and qualitative indication of data quality.  These 
parameters will be evaluated, as required by the analytical laboratory, in accordance with the specific 
Analytical Services Protocol (ASP) methods. Compliance with the measurement performance criteria will 
be evaluated by the laboratory in accordance with their Environmental Quality Policy Manual (Appendix A) 
and any non-conformities identified shall be addressed in the laboratory reports. 
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5.  Sample Media, Locations, Analytical Suites, 
and Frequency 
The media to be sampled during the PDI include soil and soil vapor.  A discussion of the sampling schedule 
for each medium is provided below, while the assumed number of field samples to be collected for each 
medium, including quality control (QC) samples, is shown in Tables 1 and 2.  Specifics regarding the 
collection of samples at each location and for each task are provided in Section 6 of this QAPP/FSP. 

5.1  Soil Sampling 

Soil samples are to be collected within the proposed building footprints, proposed utility footprints and in 
areas that will require a two-foot Site cover.  Additionally, soil borings will be completed within the footprint 
of a representative number of proposed stormwater drainage areas to characterize the soil conditions at 
the Site, fill existing data gaps in vertical and horizontal delineation of contamination, and to collect the data 
sufficient to define the nature and extent of impacted soil.  A total of 33 soil borings (SB-18 through SB-50) 
are proposed to be installed at the locations shown in Figure 2 of the PDI Work Plan.  Sample location and 
sample interval rationale for each location is provided in Table 1 of the PDI Work Plan.   

All soil samples will be analyzed for the following parameters: 

• Total Compound List (TCL) Volatile organic compounds (VOC); 

• TCL Base neutral acids (BNA)/ semivolatile organic compounds (SVOCs); 

• TCL Pesticides; 

• TCL Polychlorinated Biphenyls (PCBs); and 

• Total Analyte List (TAL) Metals.  

If odor/visual evidence of contamination or elevated photoionization detector (PID) readings are noted, 
additional samples may be collected from the interval that exhibits the highest contamination. 

5.2  Soil Vapor Sampling 

Fourteen temporary soil vapor monitorng points (SV-5 through SV-18) will be installed and sampled during 
the PDI to evaluate soil vapor conditions at the Site.  The proposed temporary soil vapor sampling locations 
are shown on Figure 2 of the PDI Work Plan.  All soil vapor samples will be collected in accordance with 
the October 2006 New York State Department of Health (NYSDOH) Guidance for Evaluating Soil Vapor 
Intrusion in the State of New York dted October 2006 and updated May 2017 (NYSDOH 2017 Guidance).  
Soil vapor samples will be collected from temporary soil vapor points installed approximately one foot below 
the proposed development depth at each proposed location.  If no or limited excavation is proposed at a 
particular building location, the soil vapor point will be installed to approximately five ft bls or approximately 
one foot above groundwater, whichever is encountered first.  All soil vapor samples will be analyzed for 
VOCs using USEPA Method TO-15.  Soil vapor point installation and sampling procedures are outlined 
below is Section 6.2. 
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6.  Field Sampling Procedures 
This section provides a detailed discussion of the field procedures to be used during soil and soil vapor 
sampling being completed as part of the PDI.  Additional details regarding sampling procedures and 
protocols are described in Roux’s relevant SOPs, which are provided in Attachment 3. 

6.1  Soil and Soil Vapor Sampling  

Details for the collection of soil and soil vapor samples are provided below.  All locations will be pre-cleared 
to five ft bls using non-intrusive methods (i.e., hand auger, vacuum technology, etc.) prior to advancement 
of soil borings/soil vapor points to verify the absence of potential underground utilities and/or obstructions. 
Should a utility or other feature be observed during pre-clearance activities, the sampling location will be 
relocated to no greater than 10 feet away from the original proposed location. 

6.1.1  Soil Sampling 

All soil borings will be advanced using a Geoprobe drill rig.  Samples of the soil profile will be collected 
continuously from land surfance to the water table.  Field screening activiites, described below, will be 
performed in accordance with SOP-7. 

The soil from each five foot interval will be observed for lithology and evidence of contamination 
(e.g., staining, odors, and/or visible free product) and placed immediately thereafter into large Ziploc®bags 
for ecording headspace using a PID.  After a minimum of 15 minutes for equilibration with the headspace 
in the Ziploc®bag, each sample will be screened for organic vapors using a PID equipped with a 
10.6 eV lamp.  Samples for VOC analysis will be placed in a laboratory-supplied encore sampler prior to 
screening, due to the potential for loss of VOCs through volatilization.  Soil samples will be collected 
according to Table 1 of the PDI Work Plan.  These samples will be placed in the laboratory-supplied 
containers and shipped to the laboratory under chain of custody procedures in accordance with Roux’s 
SOPs in Attachment 3. 

Following sample collection, all soil borings will be backfilled with soil cuttings with a bentonite plug near 
the top and capped with concrete.  Contaminated soil cuttings, if encountered, will be placed in sealed and 
labeled U.S. Department of Transportation (DOT) approved 55-gallon drums pending characterization, 
Contained-In-Determination from the NYSDEC and off-Site disposal at a permitted facility. 

Soil sampling information will be documented in field logbooks and will include, but may not be limited to, 
the following: 

• Personnel performing the sampling; 

• Weather conditions; 

• Date and time of sample collection; 

• Sample location identification; 

• Depth interval of sample collected; 

• Parameters to be analyzed; 

• Description of sampling procedures (i.e., grab or composite); 

• Identification of sampling method (i.e., macrocore, split spoon, surface soil sample); 
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• Visual classification of soil (using Unified Soil Classification System [USCS]); 

• Olfactory and visual observations; 

• Field screening results, where appropriate (e.g., PID measurements); 

• Identification and description of field QA/QC samples, if collected; and 

• General notes/observations. 

Soil sampling will be conducted in accordance with SOP-6. 

6.2  Soil Vapor Monitoring Point Installation and Sampling 

Fourteen soil vapor samples will be collected during the PDI to evaluate soil vapor concentrations at the 
Site.  During istallation, new Teflon® lined tubing will be attached to a 6-inch long stainless steel screen.  
The soil vapor points will be backfilled with coase sand to approximately one foot above the top of the 
screen.  The remainder of the borehole annulus will be backfilled with hydrated bentonite hole plug to grade. 

Prior to sample collection, the sample tubing at each location will be purged of approximately two volumes 
of the tubing volume using a vacuum pump set at a rate of not greater than 0.2 liters per minute.  A tracer 
gas (i.e., helium) will be used to enrich the atmosphere in the immediate vicinity of the sampling location in 
order to test the borehole seal and verify that ambient air is not being drawn into the sample in accordance 
with the procedures outlined in the NYSDOH Guidance asdescribed below.   

Following purging and verification with the tracer gas, the tubing will be connected to the pre-cleaned 
(batch-certified) laboratory supplied six-liter summa canister.  All soil vapor samples will be collected using 
the summa canisters with laboratory supplied regulators calibrated to collect samples over a 2-hour period 
and analyzed using USEPA Method TO-15 for VOCs. 

Soil vapor sampling information will be documented in field logbooks and will include, but may not be limited 
to, the following: 

• Personnel performing the sampling; 

• Weather conditions; 

• Date and time of sample collection; 

• Sample location identification; 

• Parameters to be analyzed; 

• Purge rate and volume; 

• Equipment used (i.e., Summa canisters); 

• Initial and final pressures of Summa canisters;  

• Olfactory and visual observations; and 

• General notes/observations. 
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7.  Sample Handling and Analysis 
To ensure quality data acquisition and collection of representative samples, there are selective procedures 
to minimize sample degradation or contamination.  These include procedures for preservation of the 
samples, as well as sample packaging, shipping procedures, and QA/QC. 

7.1  Field Logbook Documentation 

Field logbooks will be used in an effort to document all data collecting activities performed in the field.  
Entries shall be entered into the logbooks in an attempt to allow persons going to the Site to reconstruct a 
particular event based on the information provided therein.  A summary of field documentation requirements 
is presented below. 

Field logbooks will be bound field survey books or notebooks.  Logbooks will be assigned to field personnel, 
but will be stored in a secure area when not in use. 

The title page of each logbook will contain the following: 

• Project name; 

• Project number; 

• Logbook number (If multiple logbooks exist for one investigation); 

• Investigation name or task name for which the logbook is being used to document; 

• Investigation start date and end date; and 

• Contact information to be used if logbook is found by third parties. 

At the beginning of each entry, the date, start time, weather, and objective for the day will be recorded.  
The names of visitors to the Site, including field and management personnel, and the purpose of their visit, 
will also be recorded in the field logbook.  Each page of the logbook will be dated and initialized by the field 
recorder.  At the end of each entry the field recorder will sign and date the logbook. 

All information related to field measurements and samples collected will be recorded in the field logbook or 
field sampling forms, as described in the sections above on media sampling. 

All entries will be made in ink (if possible) and no erasures will be made.  If an incorrect entry is made, the 
information will be crossed out with a single strike mark and initialed by the person making the correction. 

7.2  Field Sample Handling 

A discussion of the proposed number and types of samples to be collected during each task, as well as the 
analyses to be performed, can be found in Section 5 of this QAPP/FSP.  The types of containers, volumes, 
and preservation techniques for the aforementioned testing parameters are presented in Table 3. 

7.3  Sample Custody Documentation 

The purpose of documenting sample custody is to ensure the integrity and handling of the samples is not 
subject to question.  Sample custody will be maintained from the point of sampling through the analysis 
(and return of unused sample portion, if applicable). 
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Each individual collecting samples is personally responsible for the care and custody of the samples.  
All sample labels should be pre-printed or filled out using waterproof ink.  The technical staff will review all 
field activities with the Field Team Leader to determine whether proper custody procedures were followed 
during the fieldwork and to decide if additional samples are required. 

All samples being shipped off-site for analysis must be accompanied by a properly completed chain of 
custody form.  The sample numbers will be listed on the chain of custody form.  When transferring the 
possession of samples, individuals relinquishing and receiving will sign, date, and note the time on the 
record.  This record documents transfer of custody of samples from the sampler to another person, to/from 
a secure storage area, and to the laboratory. 

Samples will be packaged for shipment and dispatched to the appropriate laboratory for analysis with a 
separate signed custody record enclosed in each sample box or cooler.  Shipping containers will be locked 
and/or secured with strapping tape in at least two locations for shipment to the laboratory. 

7.4  Sample Shipment 

Laboratory analysis will be completed by Alpha Analytical of Westborough and/or Mansfield, 
Massachusetts, NYSDOH ELAP-certified laboratory (NY 11627).  Sample packaging and shipping 
procedures are based upon USEPA specifications, as well as DOT regulations.  The procedures vary 
according to potential sample analytes, concentration, and matrix and are designed to provide optimum 
protection for the samples and the public.  Sample packaging and shipment must be performed using the 
general outline described below. 

All samples will be shipped within 24 hours of collection and will be preserved appropriately from the time 
of sample collection.  A description of the sample packing and shipping procedures is presented below: 

• Prepare cooler(s) for shipment: 

o tape drain(s) of cooler shut. 

o Affix “This Side Up” arrow labels and “Fragile” labels on each cooler; and place mailing label 
with laboratory address on top of cooler(s). 

o Arrange sample containers in groups by sample number. 

o Ensure that all bottle labels are completed correctly.  Place clear tape over bottle labels to 
prevent moisture accumulation from causing the label to peel off. 

o Arrange containers in front of assigned coolers. 

o Place packaging material approximately at the bottom of the cooler to act as a cushion for the 
sample containers. 

o Arrange containers in the cooler so that they are not in contact with the cooler or other 
samples. 

o Fill remaining spaces with packaging material. 

o Ensure all containers are firmly packed in packaging material. 

o If needed, loose ice cubes should be repackaged in Ziplock® bags and placed on top of the 
packaging material.  Blue ice or freezer packs will not be used when shipping sampling to be 
analyzed for PFAS. 

o Sign chain of custody form (or obtain signature) and indicate the time and date it was 
relinquished to courier as appropriate. 
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o Separate chain of custody forms.  Seal proper copies within a large Ziplock® bag and tape to 
inside cover of cooler.  Retain copies of all forms. 

o Close lid and latch. 

o Secure each cooler using custody seals. 

o Tape cooler shut on both ends. 

o Relinquish to overnight delivery service as appropriate.  Retain air bill receipt for project 
records.  (Note:  All samples will be shipped for “NEXT A.M.” delivery). 

7.5  Quality Assurance / Quality Control 

Joshua Cope of Roux Associates, Inc. will review the analytical data for QA/QC in accordance with 
NYSDEC standards.  The professional profile for Joshua Cope is provided in Attachment 1.   

The primary DQO of the soil and soil vapor programs, therefore, is that data be accurate and precise, hence 
representative of the actual Site conditions.  Accuracy refers to the ability of the laboratory to obtain a true 
value (i.e., compared to a standard) and is assessed through the use of laboratory QC samples, including 
laboratory control samples and matrix spike samples, as well as through the use of surrogates, which are 
compounds not typically found in the environment that are injected into the samples prior to analysis.  
Precision refers to the ability to replicate a value and is assessed through both field and laboratory duplicate 
samples. 

Sensitivity is also a critical issue in generating representative data.  Laboratory equipment must be of 
sufficient sensitivity to detect target compounds and analytes at levels below NYSDEC standards and 
guidelines whenever possible.  Equipment sensitivity can be decreased by field or laboratory contamination 
of samples, and by sample matrix effects.  Assessment of instrument sensitivity is performed through the 
analysis of reagent blanks, near-detection-limit standards, and response factors.  Potential field and/or 
laboratory contamination is assessed through use of trip blanks, method blanks, and equipment rinse 
blanks (also called “field blanks”). 

Table 1 lists the requirements for field and laboratory QC samples that will be analyzed to assess data 
accuracy and precision, as well as to determine if equipment sensitivity has been compromised.  Table 2 
lists the number/type of field and QA/QC samples that will be collected during the PDI.  Table 3 lists the 
preservation, holding times and sample container information.   

All “assessment” analyses (i.e., TCL / TAL) will be performed in accordance with the NYSDEC ASP, using 
USEPA SW 846 methods.   

All laboratory data are to be reported in NYSDEC ASP Category B deliverables and will be delivered to 
NYSDEC in electronic data deliverable (EDD) format as described on NYSDEC’s website 
(http://www.dec.ny.gov/chemical/62440.html).  A Data Usability Summary Report will be prepared meeting the 
requirements in Section 2.2(a)1.ii and Appendix 2B of DER-10 for all data packages generated for the PDI. 
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8.  Document Records and Data Management 
This section describes how project information will be managed, organized, and maintained in order to be 
used efficiently by project personnel.  Procedures in this section outline data management from the point 
of generation to ultimate storage. 

8.1  Field Data Records 

Measurements and other information collected during various field activities will be recorded in the field 
logbook or on the appropriate field forms.  The types of information that will be recorded may include, but 
may not be limited to, the following: 

• Sampling notes; 

• Soil classification; 

• VOC field screening readings; 

• Air monitoring readings; 

• Field equipment calibration logs; and 

• Soil boring logs. 

All measurement data and calculations recorded in field logbooks or field forms will be reviewed by the 
project manager, or his/her designee, for completeness and clarity.  Any discrepancies noted shall be 
resolved by the QAO and/or project manager.  Data package deliverables are not required for field data 
records. 

8.2  Laboratory Data Package Deliverables 

The laboratory will report analytical data results in the New York ASP Category B deliverable format for all 
samples collected as part of the Site Characterization work. 

Category B Data Deliverable, as described in the most current New York ASP, includes the following 
information: 

• Contract laboratory sample information sheets; 

• NYSDEC data package summary forms; 

• COC forms; 

• Sample tracking chronicle and method reference; 

• Results summary form; 

• Calibration standards; 

• Quality control summary; 

• Raw quality control data; 

• Surrogate recoveries; 

• Blank results; 

• Spike results; 

• Laboratory instrument/extraction logs; 



 

 

3320.0001Y113/QAPP/FSP Quality Assurance Project Plan/Field Sampling Plan | ROUX | 13 

• Internal standard area and retention time summary; 

• Chromatograms; and 

• Other specific information described in the most recent NYSDEC ASP. 

8.3  Data Reporting Formats 

The data reporting will include appropriate flags based upon the data validation functional guidelines.  The 
data flags will include, but are not limited to: concentration below required detection limit; estimated 
concentration due to poor recovery below required detection limit; estimated concentration due to poor spike 
recovery; and concentration of any chemicals found in the laboratory blank.  Selected data reviewer comments 
will also become part of the database to indicate whether the data are usable as a quantitative concentration, 
usable with caution as an estimated concentration, or unusable due to out-of-control QC results. 

All data generated for the Site will be computerized in a database format organized in an effort to facilitate 
data review and evaluation.  The data set(s) will be available for controlled access by the project managers, 
database coordinators, and other authorized personnel. 

8.4  Data Handling and Management 

All essential project documents are stored and archived in hard copy and/or electronically, as appropriate.  
Key project documentation will be organized and categorized in an effort to facilitate ease of project file 
use.  Long-term storage will be arranged after project completion and will comply with applicable document 
retention polices. 

Data management and handling procedures internal to the primary laboratory are detailed in the Quality 
Systems Manual (Appendix A). 

8.4.1  Data Recording 

Upon receipt of the analytical data, internal checks will be performed in an effort to detect possible errors.  
The data check will be performed by the QAO and/or project manager.  General checks will include, but will 
not be limited to: 

• Verification that all data requested was received (check of data against COCs); 

• Verification of completeness of data packages; and 

• Verification of cross references between primary and duplicate samples. 

8.4.2  Data Storage, Archival, and Retrieval 

Laboratory data for this project will be securely stored by the laboratory in compliance with the applicable 
document and data retention policy.  It will be the responsibility of the laboratory to store data generated by 
subcontractors, if applicable.  The Consultants will also store electronic data in the project database in 
compliance with applicable document and data retention policies.  Paper or electronic copies of pertinent 
project information will be stored including project reports, correspondence, and interpretations.  The 
specific personnel responsible for data storage and retrieval and the physical location of the data storage 
are presented below.  If data storage is not possible at the area designated below, other storage areas will 
be utilized. 
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Roux  Primary Laboratory  

Jeff Wills (Project Manager) 
Charles McGuckin (Principal-In-Charge)  
Sarah Kelly (Database Manager) 

Roux Environmental Engineering and Geology, D.P.C.  
209 Shafter Street 
Islandia, New York  11749 
(631) 232-2600 

Karyn Raymond 
Alpha Analytical 
8 Walkup Drive 
Westborough, Massachusetts 01581 
(508) 439-5186 
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9.  Assessments, Response Actions, and 
Reporting 
This section provides the types, frequencies, and content of the various audits and audit functions to be 
applied to the Site.  The purpose of these audits is an effort to establish and verify that the sampling and 
analysis activities are performed in accordance with the QAPP. 

Audits are intended to provide information regarding: 

• On-going assessment of the data quality; 

• Identification of areas with a need for improvement; 

• Verification of QA program implementation; 

• Assessment of applied resources to complete the assigned tasks; and 

• Changes and/or variances to procedures necessitated by the actual field or laboratory 
conditions. 

The Consultants are dedicated to confirmation of the QA/QC objectives through the use of management, 
performance, and systems audits.  The specific content and frequency of anticipated audits are presented 
below. 

9.1  Technical Systems Audits 

Technical systems audits will be performed in an effort to determine if the field and laboratory sampling and 
analytical systems specified in the QAPP/FSP are sufficient to generate data that will meet the stated 
DQOs.  These audits will include the on-Site examination of field and laboratory activities for quality and 
conformance to the QAPP.  The following sections further discuss field and laboratory audits. 

9.1.1  Field Sampling Audits  

The internal field audits will include examination and review of field sampling records, field instrument 
operating records, sample collection, handling, packaging and shipping procedures, maintenance of QA 
procedures, and COCs to ensure conformity to the QAPP/FSP.  Internal audits of field activities (sampling 
and measurements) will be conducted by the Consultants’ QAO and/or project manager.  Should any 
deficiencies be discovered during the audit, the QAO and/or project manager will have the authority to take 
any necessary action, including implementing a "stop work" order, in an effort to correct the deficiency. 

These internal field audits will occur at a minimum of a quarterly basis during Site Characterization activities, 
in an effort to verify that all established procedures are followed.  Findings of the audits will be reported 
internally to the appropriate project managers.  Follow-up audits in an effort to correct deficiencies, and to 
verify that QA procedures are maintained throughout the project, will be conducted on a routine basis. 

At this time, it is not anticipated that external audits of the field activities will be necessary.  However, if the 
internal audits indicate that deficiencies exist that require an outside organization or agent to resolve the 
problem(s), the Consultants may employ the services of a third-party subcontractor in an effort to audit the 
field activities and make/suggest corrections to the problem. 
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9.1.2  Laboratory Audits 

The internal laboratory system audits will be performed by the laboratory at least annually and will include 
examination of laboratory documentation on sample receiving, sample log-in, sample storage, COC 
procedure, sample preparation and analysis, and instrument operating records. 

9.2  Corrective Actions 

Corrective actions generally address the need to bring data generating systems back into conformance 
after some trigger or other criteria have shown the system to be out of conformance. 

Corrective actions may be required for two classes of problems: laboratory and compliance problems.  
Generally, laboratory functional problems may occur during sample handling, sample preparation, 
laboratory analysis, and data review.  The need for laboratory analysis corrective actions is based upon 
predetermined limits for accuracy, precision, and completeness.  By conducting system and performance 
audits, the laboratory will determine if the data are acceptable and if corrective actions are necessary. 

For compliance problems, a formal corrective action program will be determined and implemented at the 
time the problem is identified.  If the problem is analytical in nature, information on these problems will be 
promptly communicated to the laboratory project manager and method-specific corrective actions will be 
implemented.  If compliance problems are identified in the field, the person who identifies the problem is 
responsible for notifying the QAO and/or project manager. 

Technical staff and personnel will be responsible for reporting all suspected non-conformance with the 
QAPP/FSP by reporting to their project manager.  The project manager will be responsible for assessing 
the suspected problems in consultation with the QAO, and for making decisions based upon the potential 
for the situation to impact the quality of the data. 

The project manager will be responsible for verifying that corrective action for non-conformances are 
initiated by performing the following tasks: 

• Evaluating all reported non-conformances; 

• Controlling additional work on non-conforming items; 

• Determining disposition or actions to be taken; 

• Maintaining a log of non-conformances; 

• Reviewing non-conformance reports and corrective actions taken; and 

• Verifying non-conformance reports are included in the project files. 

If appropriate, the project manager will verify that no additional work will be performed until the corrective 
actions are completed. 
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10.  Data Validation 
This section will describe the methods that will be applied for field data.   

10.1  Field Data Validation 

Field data validation will be performed by the QAO and/or project manager.  Field data validation includes 
ensuring that data was properly collected and handled according to the sampling procedures described in 
Section 6 of this QAPP/FSP and the SOPs.  Decisions to repeat data collection may be made by the project 
manager, if necessary, based upon the extent of the deficiencies and their importance in the overall context 
of the characterization activities. 
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11.  Site Control Procedures 
Site control procedures, including decontamination and waste handling and disposal, are discussed below.  
Site control procedures have been developed to minimize both the risk of exposure to contamination and 
the spread of contamination during field activities at the Site.  All personnel who come into designated work 
areas, including contractors and observers, will be required to adhere strictly to the conditions imposed 
herein and to the provisions of a Site-Specific Health and Safety Plan (HASP).  The HASP is included as 
Appendix B to the PDI Work Plan. 

11.1  Decontamination 

In an attempt to avoid the spread of contamination, all drilling and sampling equipment must be 
decontaminated at a reasonable frequency in a properly designed and located decontamination area.  
Detailed procedures for the decontamination of field and sampling equipment are included in Roux’s SOPs 
for the Decontamination of Field Equipment located in Attachment 3.  The location of the decontamination 
area will be determined prior to the start of field operations.  The decontamination area will be constructed 
to ensure that all wash water generated during decontamination can be collected and containerized for 
proper disposal. 

11.2  Waste Handling and Disposal 

All waste materials (drill cuttings, decontamination water, etc.) generated during the PDI will be 
consolidated, and stored in appropriate labeled bulk containers (drums, etc.), and temporarily staged at an 
investigation derived waste storage area on-Site.   
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Table 1.  Field and Laboratory QC Summary

Minimum Frequency Use

Field QC
Duplicate 1 per matrix per 20 samples or SDG Precision
Trip Blank 1 per VOC cooler Sensitivity
Field Blank 1 per matrix per 20 samples Sensitivity

Laboratory QC
Laboratory Control Sample 1 per matrix per SDG Accuracy
Matrix Spike/Matrix Spike Duplicate/Matrix Duplicate** 1 per matrix per SDG Accuracy/Precision
Surrogate Spike All organics samples Accuracy
Laboratory Duplicate 1 per matrix per SDG Precision
Method Blank 1 per matrix per SDG Sensitivity

* SDG - Sample Delivery Group - Assumes a single extraction or preparation
** Provided to lab by field sampling personnel

QC Check Type
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Table 2.  Pre-Design Invesigation Sampling Summary

Sample 
Medium Target Analytes

Field 
Samples Replicates1 Trip Blanks2

Field 
Blanks1

Matrix 
Spikes1

Spike 
Duplicates1

Total No.
of Samples

TCL VOCs 56 3 8 3 3 3 76
TCL SVOCs 56 3 - 3 3 3 68
TCL Pesticides 56 3 - 3 3 3 68
TCL Herbicides 0 0 - 0 0 0 0
TCL PCBs 56 3 - 3 3 3 68
TAL Metals 56 3 - 3 3 3 68
EPH 0 0 - 0 0 0 0
RCRA Characteristics 0 0 - 0 0 0 0
Paint Filter 0 0 - 0 0 0 0
Full TCLP 0 0 - 0 0 0 0

Soil Vapor TO-15 VOCs 14 - - - - - 14

Totals are estimated based on scope of work as written, actual sample quantities may vary based on field conditions.  QA/QC sample quantities will be adjusted accordingly.
1 Based on 1 per 20 samples or 1 per Sample Delivery Group (3 days max)
2 Based on 1 cooler per day
TCL - USEPA Contract Laboratory Program Target Compound List 
USEPA - United States Environmental Protection Agency
VOCs - Volatile Organic Compounds
SVOCs - Semivolatile Organic Compounds
PCBs - Polychlorinated Biphenyls
EPH - Extractable Petroleum Hydrocarbons
RCRA - Resource Conservation and Recovery Act
TCLP - Toxicity Characteristic Leaching Procedure
TAL - USEPA Contract Laboratory Program Target Analyte List

Soil 
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Table 3.  Preservation, Holding Times and Sample Containers

Analysis Matrix Bottle Type Preservation(a) Holding Time(b)

TAL Metals (total) Soil 8 oz wide mouth glass, teflon lined cap Cool to 4°C 180 days, Hg 28 days
SW-846 6010/7471 Water 250 mL plastic, teflon lined cap Nitric acid 7 days to extraction, 40 days to analysis

TO-15 Air 6 liter Summa Canister None 14 days from sample collection

Target Compound List (TCL)

TCL Volatile Organic Compounds (VOCs) Soil Encore Cool to 4°C
48 hours from sample collection, 14 days if 
frozen to -7°C or extruded into methanol

SW-846 8260B Water 40mL voa vial, teflon lined cap Hydrochloric Acid 14 days from sample collection

TCL Semivolatile Organic Compounds (SVOCs) Soil 8 oz wide mouth glass, teflon lined cap Cool to 4°C 14 days to extract, 40 days to analysis
SW-846 8270C Water 1 liter amber glass, teflon lined cap 7 days to extract, 40 days to analysis

TCL Pesticides Soil 8 oz wide mouth glass, teflon lined cap Cool to 4°C 14 days to extract, 40 days to analysis
SW-846 8081A Water 1 liter amber glass, teflon lined cap 7 days to extract, 40 days to analysis

TCL Herbicides Soil 8 oz wide mouth glass, teflon lined cap Cool to 4°C 14 days to extract, 40 days to analysis
SW-846 8051A Water 1 liter amber glass, teflon lined cap 7 days to extract, 40 days to analysis

TCL Polychlorinated biphenyls (PCBs) Soil 8 oz wide mouth glass, teflon lined cap Cool to 4°C 14 days to extract, 40 days to analysis
SW-846 8082/TCLP Water 1 liter amber glass, teflon lined cap 7 days to extract, 40 days to analysis

(a) All soil and groundwater (if collected) samples to be preserved in ice during collection and transport
(b) Days from date of sample collection.
TAL - Target Analyte List
TCL - USEPA Contract Laboratory Program Target Compound List 
USEPA - United States Environmental Protection Agency
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Professional Profiles 



PROFESSIONAL PROFILE 

209 Shafter Street | Islandia, NY 11749 
Main: (631) 232-2600 | Direct: (631) 630-2346 

E-mail: cmcguckin@rouxinc.com | Website: www.rouxinc.com 
 

     

Charles J. McGuckin, P.E. 
 Principal Engineer 
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TECHNICAL SPECIALTIES 
Engineering design of soil and groundwater remediation 
systems, brownfields cleanup plans, stormwater studies and 
engineered natural treatment systems. 

EXPERIENCE SUMMARY 
Thirty years of experience:  Principal, Senior and Project 
Engineer with Roux Associates; President of Remedial 
Engineering, P.C.; and Design Engineer at Dvirka and 
Bartilucci Consulting Engineers. 

CREDENTIALS 
B.C.E., Civil Engineering, University of Delaware, 1987 
M.B.A., Management, Adelphi University, 1992 
Professional Engineer:  New York, New Jersey, 

Pennsylvania, Rhode Island, Connecticut, Vermont, 
Virginia, North Carolina, Ohio, Michigan, and Montana 

PROFESSIONAL AFFILIATIONS 
National Society of Professional Engineers 
American Society of Civil Engineers 
WEF Hazardous Waste Committee, 1996 – 1998 

PUBLICATIONS 
Assessment and Remediation of Off-Spec Asphalt Disposal Areas - 

Co-authored, Contaminated Soils, Volume 3, Amherst 
Scientist Publishers, 1998 

Use of a Subsurface Flow Constructed Wetlands for Collection and 
Removal of Water Containing BTEX, Co-authored, 
Proceedings of the 2000 Petroleum Hydrocarbons and 
Organic Chemicals in Groundwater Conference, 
National Ground Water Association 

KEY PROJECTS 
Principal Engineer for remedial action plan implementation 
oversight and certification for the 12-acre CornellTech 
campus development on Roosevelt Island, New York.  The 
first phase of the campus development included lead paint 
and ACM abatement and demolition of the former 
Goldwater Hospital as well as construction of six main 
campus buildings, new utilities, roadways, and 
lawn/landscaped areas.  Responsibilities include oversight 
of soil/subsurface structures excavation handling, disposal 
and reuse; community air monitoring; dewatering permit 
compliance; and SWPPP inspections. 

Principal Engineer for remedial action implementation for a 
2.5-acre former subway transit power station in Brooklyn 
along the Gowanus Canal.  The project remedial action was 
completed under an extremely tight deadline to obtain the 
certificate of completion under the NYSDEC BCP 
program.  The project also involves close coordination with 
USEPA due to the adjacent canal superfund status.  The 
investigation required in depth review of historic facility 
operations and sampling of subsurface tunnel structures.  
The remedy included excavation of PCB impacted soils, 
LNAPL recovery, shoreline stabilization, concrete 

scarification, sewer cleaning and capping.  The project has 
required close coordination with the development team to 
ensure management of impacted materials in conformance 
with the Site Management Plan.  

Principal Engineer responsible for engineering certification 
of all remediation activities related to the seven-city-block 
Barclay’s Arena and Atlantic Yards redevelopment in 
Brooklyn, New York.  This multi-billion dollar 
redevelopment includes the Arena, which will be the focal 
point of the largest redevelopment project in Brooklyn, 
consisting of an urban complex of housing, commercial and 
retail space, as well as several acres of landscaped public 
open space.  The existing properties being redeveloped are 
residential, commercial, and industrial properties, including 
a large railroad yard.  Engineering certification included 
multiple RAWPs under NYSDEC Spills Program, UST 
removals, soil excavation, in situ groundwater treatment and 
remedy oversight services.  The project also includes ACM 
abatement, building demolition, soil pre-waste-classification, 
coordination (with the receiving facilities), and oversight of 
the removal of 1,000,000 cubic yards of soil (~550,000 yards 
removed to date), representing one of the largest excavation 
and soil removal projects performed in New York City. 

Principal Engineer for the preparation of field 
implementation plans, construction monitoring, and 
Engineers Certification Report for a former Manufactured 
Gas Plant (MGP) site in West Chelsea, Manhattan, New 
York.  The site was one of the first projects completed under 
the NYS Brownfields Cleanup Program.  The remedy 
included soil excavation and offsite thermal treatment, a 
sheet pile barrier wall, a vapor barrier and basement 
ventilation system.  A comprehensive air monitoring 
program was conducted due to the concerns over coal tar 
residue emissions and odors on the surrounding 
community.  The remedy was incorporated into the design 
and construction of the headquarters office building of an 
international media company. 

Principal Engineer responsible for the preparation of the 
remediation completion report at Captain’s Cove former 
municipal landfill State Superfund Site located along 
Hempstead Harbor in Glen Cove, New York.  This work 
was performed in accordance with Title 3 of the NYS 
Environmental Quality Bond Act under contract to the City 
of Glen Cove.  Design elements included excavation plans, 
radiological waste monitoring, demo debris and waste 
separation and screening, dewatering water management, 
waste disposal, and site restoration.  Additional work 
included the delisting of a six acre “clean” portion of the site 
to allow the development of a ferry terminal and esplanade 
and development of alternative cleanup standards consistent 
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with future site uses.  Site remediation will accommodate site 
redevelopment as a commercial waterfront and operating 
ferry service and seaport area. 

Principal Engineer for the remediation of a former 
Manufactured Gas Plant (MGP) facility along the Gowanus 
Canal in Brooklyn, New York, including oversight of the 
excavation of both the former gasholders and adjacent 
contaminated hotspots requiring off-site thermal desorption 
of over 30,000 tons of coal tar impacted soil.  Directed the 
Community Air Monitoring Program (CAMP) specific to 
the MGP-impacted soil removal, as required by both New 
York State Department of Environmental Conservation 
(NYSDEC) and New York State Department of Health 
(NYSDOH).  The remedy included design of a passive 
subsurface vapor monitoring/recovery system for a 500,000 
sq. ft. retail structure in Brooklyn, New York.  The system 
design integrated a perforated piping system complemented 
by a protective vapor barrier below the structural floor slab 
to monitor and mitigate volatile organic compound vapors. 

Principal Engineer for preparation of a site management 
plan for redevelopment of a former watch case factory in 
Sag Harbor, New York.  The primary engineering controls 
for the former factory conversion to a residential building 
consisted of a vapor barrier and an active sub-slab 
depressurization system (SSDS) to address chlorinated 
VOCs.  The SSDS system was complicated due to the 
existing 100-year-old structure.  A unique raised floor 
approach was designed to allow for the SSDS installation.  
The system design, approved by NYSDEC and NYSDOH 
includes multiple legs, dual blowers, low vacuum alarms and 
monitoring points. 

Principal Engineer for the decommissioning and 
decontamination of a pharmaceutical facility covering seven 
city blocks as a part of a NYSDEC Voluntary Cleanup 
Agreement in Brooklyn, New York.   The former office and 
laboratory complex would be decontaminated for reuse as a 
school and small business space.  Multiple other buildings 
were demolished.  Responsibilities included preparation of 
interior abatement plans to address mercury, lead and PCBs 
in building materials and review of Interim Remedial 
Measure (IRM) work plans for lead, benzene and mercury-
contaminated soil excavation and disposal.  Groundwater 
remediation design included air sparge/soil vapor 
extraction, in situ oxidation and a reactive barrier wall using 
colloidal carbon and ZVI.  

Principal Engineer for the preparation of the remedial action 
work plan for an 11-acre former Department of Defense 
owned Site that manufactured airplane parts along 
Hempstead Harbor in Manorhaven, New York.  The project 

is regulated under the NYSDEC Voluntary Cleanup 
Program.  The remedial design consisted of both soil vapor 
extraction/air sparging and in situ enhanced bioremediation 
systems for Site groundwater impacted by chlorinated 
VOCs.  The final remedial design and site management plan 
are expected to include soil capping, vapor barriers and 
passive ventilation systems to be incorporated into a 
residential redevelopment with waterfront access.  

Principal Engineer for the performance of a Brownfields 
Demonstration Pilot Program in the Hamlet of New Cassel 
for the Town of North Hempstead, New York.  Under an 
EPA grant, Roux Associates created an inventory of 50 
potential commercial/industrial properties within New 
Cassel and evaluated these properties based on perceived 
contamination and potential for redevelopment/reuse.  
Eight sites exhibiting the greatest potential for redevelopment 
were selected to perform Phase I Environmental Site 
Assessments.  Of these eight sites, four sites were selected 
for Brownfield Site investigations to identify the nature and 
extent of contamination in soil and groundwater and 
provide potential remedial alternatives and cleanup costs to 
revitalize these properties.  The Brownfields Demonstration 
Pilot Program also included community outreach activities 
to promote a unified approach to the redevelopment of 
Brownfields in New Cassel. 

Principal Engineer for the Remedial Action Work Plan 
(RAWP) for redevelopment of a shopping center in the 
Bronx, New York.  The RAWP elements included soil and 
groundwater management plans, stormwater management, 
air monitoring and vapor mitigation systems.  To address 
vapor intrusion, active sub-slab depressurization systems 
were designed for two pad buildings.  One system for a new 
retail building construction and one retro-fit system for an 
existing building to be used as a restaurant.  Closure reports 
were prepared and certified documenting all remediation 
work and approved by New York City Mayor’s Office of 
Environmental Remediation (OER).  

Senior Engineer providing construction management 
services in support of the BNYCP Cogeneration Facility 
construction and Brooklyn Navy Yard facility 
decommissioning.  Work included preparation of construction 
management plans, supervision of soil, concrete, and sediment 
disposal activities, asbestos surveys, and PCB sampling and 
analysis work.  A NYCDEP wastewater discharge permit 
was prepared for the million gallon per day stream 
condensate and wastewater backwash flow rate. 

Principal Engineer for final capping elements and wetlands 
restoration work and completion of the Final Engineering 
Report for an inactive hazardous waste site in Syracuse, New 
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York.  The project included on-site consolidation of lead 
impacted waste; a 7-acre landfill cap with vegetated layer, 
cover soil, and geomembrane; stormwater runoff controls; 
reconstruction of waste water ponds; and an 8-acre wetland 
restoration.  An O &M Plan was prepared and implemented 
consisting of groundwater, surface water and landfill gas 
monitoring, and annual cap and wetland inspections. 

Senior Engineer for the feasibility study, conceptual design 
and construction of four constructed wetlands units and 
sedimentation basin for a stormwater treatment system 
along Cedar Swamp Creek for the City of Glen Cove, New 
York.  The project consisted of review of stormwater studies 
of the 12 square mile contributing watershed, compilation 
of USGS water quality and flow data, evaluation of 
stormwater treatment methods and best management 
practices and optimum site selection along the creek.  The 
constructed wetlands design included a forebay, high and 
low marsh cells, a micropool, and stormwater bypass 
structures for removal of sediment, nitrogen, phosphorus, 
and trace metals during first flush events.  The design has 
been integrated into an intermodal transportation project 
with the addition of bicycle and walking paths.  NYSDEC 
and Army Corps permits were obtained for the project. 

Project Engineer for the preparation of a Spill Prevention 
Control and Countermeasure (SPCC) Plan and a Storm 
Water Pollution Prevention Plan (SWPPP) for an 850-acre 
petroleum storage terminal along the Providence River in 
New England.  The SPCC Plan involved the inventory of 50 
bulk storage tanks and miscellaneous storage vessels and an 
assessment of barge loading areas, truck loading racks, 
additive loading areas, pumping stations, and a network of 
aboveground pipelines.  The SWPPP encompassed an 
inventory and surveying of the existing storm sewer system, 
an evaluation of oil/water separator performance and 
identification of stormwater management controls and 
practices. 

Principal Engineer for the preparation of a preliminary 
remedial design for the remediation and restoration of a 
pond and surface water tributaries to Canaan Lake that have 
been impacted from leachate generated from an upgradient 
former municipal landfill located in Holtsville, New York.  
Completed a preliminary remedial design for the 
construction of a compost-based permeable reactive barrier 
for the removal and treatment of leachate prior to discharge 
to the surface water, followed by restoration of the surface 
water body and surrounding wetlands.  The project included 
development of a long term remedial strategy to reduce 
rainfall infiltration into the landfill and minimize leachate 
generation.  Current plans to reduce rainfall infiltration 
include the planting of 3,250 hybrid poplars, regrading and 

lining of drainage swales, and the resurfacing of low lying 
areas consistent with recreational facilities. 

Senior Engineer responsible for the design, construction 
management, and O&M of a 60,000-gpd constructed 
wetlands treatment system for a former manufacturing 
facility along the James River in Virginia.  The 16-acre 
treatment system was designed within an existing 
phragmites wetland to remove zinc and iron from landfill 
leachate prior to discharge to an adjacent creek.  The 
treatment system consisted of alkalinity producing cells, 
toxic ponds, compost and limestone berms, anaerobic cells 
and aerobic cells.  The design included a 400-foot reinforced 
earthen dike together with hydraulic control structures and 
piping to maintain cell water levels and flow rates.  The 
system also includes a pump station and force main for both 
effluent discharge and irrigation purposes.  Joint wetlands 
and local permit approvals were obtained for the project. 

Principal engineer for the preparation of the feasibility study, 
IRM plans, and remedial design/remedial action plans for a 
40-acre former manufacturing facility in Rensselaer, New 
York along the Hudson River.  IRM Soil remediation 
included excavation of over 10,000 cubic yards of CVOC 
and metals source material for disposal at multiple facilities 
based on waste characteristics.  Basement cleaning was 
performed in three large buildings to remove accumulated 
process sludges.  Lagoon closure plans included sediment 
removal, dewatering, soil washing, and soil capping.  The 
final remedy for the site includes a groundwater perimeter 
containment trench and 40 gpm treatment system for metals 
and VOCs and a 9-acre vegetated cap for a former landfill. 

Principal Engineer for environmental consulting support 
services for a large landfill O&M contract under review by 
the New York City Department of Investigation.  The 
work entailed reviewing the scope of routine vs. non-
routine work performed over a one-year period for 
compliance with contract requirements.  The O&M Work 
included routine cover maintenance, groundwater and gas 
monitoring, landfill gas extraction, major system repairs 
and waste handling.  Memos of findings were prepared 
assessing acceptability of work, compliance with permit 
regulations and providing recommendations for 
improvements. 

Principal Engineer for the independent engineering review 
of change orders for the New York MTA Office of the 
Inspector General associated with electric utility 
substations reconstruction damaged during the 2012 
Superstorm Sandy.  The cost review focused on 
contracting procedures, waste classification of impacted 
structures and soils, proper waste management and 
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disposal.  Findings were compiled in a report to determine 
if costs were legitimate and justifiable and providing 
recommendations for improved specifications for bidding 
and of management waste handling contracts. 

Principal Engineer providing program management of 
interior building materials surveys for 22 residential 
buildings along the south shore of long island under an 
Army Corps of Engineers contract for dune 
reconstruction.  Building materials surveys included testing 
and analysis of suspect contaminants and reporting in 
support of building abatement and demolition planning.  
Testing was completed using multiple teams on a tight 
timeline to meet project schedule requirements. 

Principal Engineer for the preparation of an expert report 
for a former valve manufacturing facility in Coxsackie, 
New York.  The report was prepared on behalf of counsel 
for a Contractor who performed remedial construction 
work for this State “Superfund” site.  The actions were 
against the holder of the construction contract, NYSDEC, 
and their engineering consultant.  The remedial action 
included building demolition, remediation of soils 
impacted by chlorinated VOCs, removal of DNAPL 
source areas, treatment of excavated soils using low 
temperature thermal desorption, and consolidation and 
capping of metals impacted soils.  The expert project work 
involved a detailed review of the RI/FS, remedial action 
plans and construction progress documentation to 
formulate opinions as to the industry acceptable accuracy 
of the Contract Documents. 

Principal Engineer for the feasibility studies and remedial 
action work plans for multiple operable units of a large 
railyard located in Sunnyside, Queens, New York under the 
NYSDEC Inactive hazardous waste program.  For the 
former engine house and maintenance area unit, pre-design 
studies included product plume thickness data collection 
and modeling, ex situ biopiles treatment, in situ enhanced 
bioremediation, and in situ chemical oxidation.  The final 
design consisted of decontamination and removal of 
structures, excavation of hot spot soils for PCBs and lead, 
UST closures, a dual phase high vacuum extraction system 
and in situ bioremediation. 

Principal Engineer providing expert settlement support 
services to a county municipality in New York State.  The 
case involved an EPA Order for underground storage tank 
(UST) compliance for over 50 county operated facilities 
with over 125 USTs.  The project involved the field 
inventory of the USTs at each facility and development of 
both Interim and final compliance plans to comply with 
EPA, NYSDEC and local UST regulations.  Detailed cost 

estimates were prepared for multiple scenarios for 
upgrading USTs including tightness testing, manway 
repairs, leak detection and overfill protection monitoring 
systems, UST removal and replacement, and new piping.  
The upgrade evaluation and negotiations included 
incorporation of Supplemental Environmental Project 
(SEPs) in accordance with EPA requirements.  SEPs 
included centralized monitoring systems for leak detection 
and inventory control. 

Project Engineer for the design and construction 
management of a 600 gpm groundwater extraction and 
treatment system to prevent offsite migration at a 
petroleum storage and pipeline transfer facility in 
Providence, Rhode Island.  The treatment system was 
designed to remove iron, BTEX, and naphthalene from the 
groundwater to below surface water discharge standards 
for the Providence River.  The system processes consisted 
of equalization, aeration, de-aeration, flocculation, 
clarification, air stripping, dual media filtration, granular 
activated carbon adsorption (liquid and vapor phase), and 
sludge thickening and dewatering.  The system included an 
outfall diffuser designed in accordance with the CORMIX 
computer model. 

Senior Engineer for the performance of a stormwater 
runoff evaluation for a manufacturing facility in 
Watertown, New York.  Roux Associates was retained as 
third party to evaluate the drainage design and construction 
elements for an industrial landfill cap.  The evaluation was 
performed for the facility owner in support of potential 
litigation arising from onsite building flooding incidents 
following a severe snow and rain storm event.  The scope 
of work included an evaluation of the existing onsite storm 
sewer system capacity, calculation of runoff flow rates for 
the 300-acre contributing area, review of landfill cap 
surface drainage design, review of erosion control measures 
implemented during construction, and analysis of specific 
flooding incident causes.  The runoff analyses were 
performed using the TR 55 Method for three conditions:  
pre-capped, capping under construction prior to 
establishment of vegetation, and final vegetated cap design.  
Recommendations were made to improve the site drainage 
including design of surface drainage swales, temporary 
berms and sediment traps during construction and 
modification of snow handling practices. 

Senior Engineer for the performance of a feasibility study 
and remedial design for the closure of a concrete oil/water 
separator filled with refinery sludge and demolition 
materials impacted with lead at a former refinery in 
Providence, Rhode Island.  Remedial alternatives were 
developed and evaluated including capping and 
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containment using a perimeter slurry wall, sheet piling or 
concrete wall sealing; excavation and disposal; and in situ 
solidification.  The capping and containment using a slurry 
wall alternative was selected for implementation of the 
remedial design.  The design consisted of removal and 
replacement of existing monitoring wells, sealing of 
separator wall openings, a 2-acre multi-layer cap, a 1200-
foot long by 30-foot deep soil-bentonite slurry wall, and a 
perimeter drainage swale.  The multi-layer cap included a 
40-mil HDPE geomembrane and a geosynthetic clay liner.  
The slurry wall was keyed into the existing clay confining 
layer beneath the separator.  The design incorporated 
disposal of an additional 10,000 cubic yards of petroleum 
impacted soil under the cap. 

Principal Engineer for the management of a soil and 
ground-water remediation system for a nationwide 
overnight delivery distribution center in Brooklyn, New 
York as part of the NYSDEC Voluntary Cleanup Program.  
A risk-based remedial approach that called for the 
remediation of “hot spot” source area soils, and mass-
reduction of VOCs was successfully utilized for the Site.  
As a result, the focus of remediation was on reducing the 
mass of VOCs in on-site groundwater to a level where 
natural attenuation would be effective in remediation of 
VOCs.  To address the contamination in the source area, a 
soil vapor extraction (SVE) and air sparge (AS) system 
consisting of 8 SVE wells and 17 AS wells was designed, 
constructed, operated and maintained for a period of 
approximately 3 years.  Permanent shutdown of the system 
was approved by the NYSDEC. 

Senior Engineer for the design and construction 
management of a soil remediation and stormwater 
management project at a 16-acre former pesticide 
warehouse facility in Dayton, New Jersey.  The Site was 
redeveloped for storage and trailer parking.  The project 
consisted of consolidation of pesticide contaminated soils; 
asphalt capping of the 3.5-acre contaminated soils area; 
stormwater collection, conveyance and detention; and site 
regrading.  The evaluation included TR-55 runoff modeling 
for pre and post capping and development conditions.  The 
storm sewer system consisted of multiple catch basins, over 
2,000 linear feet of reinforced concrete pipe ranging in size 
from 15 to 30 inches, and a recharge basin.  A Soil Erosion 
and Sedimentation Control Plan and a NJPDES General 
Permit were prepared for the project. 

Project Principal for the performance of LNAPL 
remediation studies at the New Jersey Transit former Lake 
Street Bus Garage in Newark, New Jersey.  The studies 
involved evaluating remedial alternatives for free product 
recovery, performance of an LNAPL recovery pilot test 

and cost estimating.  A RAWP and engineering design 
plans were prepared for both the bus garage and the 
adjacent park properties.  The remedy included excavation 
of the source area, horizontal recovery wells, a vertical 
recovery trench, in situ oxidation injections and product 
recovery using vacuum extraction.  

Senior Engineer for the performance of a stormwater 
management analysis for a 28-acre industrial landfill in 
Virginia.  The principal objective of the study was to 
identify engineering controls to minimize stormwater 
runoff to a metals-contaminated sediment impoundment.  
The study included TR-55 runoff modeling and storage 
analyses for multiple detention ponds.  Three engineering 
control alternatives were identified including landfill cap 
regrading, diversion using berms and swales, and diking 
and weir raising. 

Senior Engineer for the investigation, design, and 
construction management of the closure of a 2-acre fire-
water supply pond and modification of the stormwater 
conveyance system at a former manufacturing facility in 
Williamsburg, Virginia.  The investigation phase of the 
project was focused on determining the sources and 
loading of metals influent to the pond.  Field activities 
included examination of the existing stormwater drainage 
system, subwatershed delineation, groundwater monitoring, 
and installation of automatic stormwater sampling devices.  
The final design included 400 feet of open concrete 
channels, 250 feet of culvert replacement, sliplining of 370 
feet of 36-inch RCP culvert, reconstruction of five catch 
basins, placement of 10,000 cubic yards of clay fill within 
the pond and regrading of existing drainage ditches.  
Erosion control measures and slope stabilization were also 
included as well as the design of a special outlet structure 
for minimizing erosion at the outfall. 

Project Principal for the investigation and closure of five 
USTs at the New Jersey Transit Broad Street Station site in 
Summit, New Jersey.  Tank sizes ranged from 20,000 to 
30,000-gallon capacity.  UST closure program completed in 
accordance with the NJDEP Technical Requirements for 
Site Remediation.  Closure report prepared and submitted 
to the NJDEP and subsequent issuance of a No Further 
Action letter from the NJDEP. 

Project Engineer of the underground storage tank (UST) 
program for a major retail chain store in the New York, 
New Jersey and Pennsylvania region.  Responsibilities 
included preparation of a UST management plan based on 
federal, state, and local regulations and costs to prioritize 
UST maintenance.  The tank designs included plans and 
specifications for the removal and replacement, or 
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upgrading, of USTs to meet regulatory requirements.  The 
engineering design involved fuel requirements for dual 
heating and back-up generator usage, mechanical pumping 
equipment and fire wall design. 

Project Engineer for the design and construction 
management of a 1,000 sq. ft. hazardous and flammable 
materials storage facility in Syosset, New York.  The facility 
included concrete secondary containment dikes, access 
ramps, sprinkler system modifications, and lighting.  The 
separate flammable materials area included 2-hour fire 
rated concrete block walls and doors, ventilation 
equipment and a fire alarm system.  Permitting services 
were performed for the Nassau County Department of 
Health, the Nassau County Fire Marshall, and the Building 
Department. 

Project Engineer for the design of a 2,000 sq. ft. hazardous 
waste storage facility in Astoria, New York.  Prior to 
construction, demolition of an existing building was 
required and included removal of asbestos and lead paint.  
The project included driving treated timber piles and 
excavation and removal of contaminated soil and 
groundwater.  The structure consisted of a steel frame with 
a metal standing seam roof system, decorative masonry 
block walls, and a roll-up door.  Temporary and permanent 
fencing were required along with concrete sidewalk 
replacement. 

Project Principal for performing remedial alternative cost 
estimating for a New Jersey Transit site in Montclair, New 
Jersey, which is to be redeveloped as a firehouse.  A cost 
estimate prepared by another consultant was reviewed as 
part of the scope of work.  The proposed remedial 
alternative for the site consisted of excavation and disposal 
of PAH-impacted fill material and capping.  The alternative 
remedy proposed by Roux Associates was a more 
risk-based approach, resulting in a cost savings of 
approximately $100,000 for New Jersey Transit. 

Project Engineer for the design and construction 
management of cap repair and drainage improvement 
measures for an industrial hazardous waste landfill in 
Tennessee.  Components of the design included 
replacement of the primary clay cover material, temporary 
and permanent erosion and sedimentation control 
measures, and a lined drainage channel to minimize the 
generation of landfill leachate.  The project included the 
performance of a focused feasibility study to characterize 
the flow, quality, and treatability of the leachate.  A 
feasibility study was also performed in order to evaluate 
constructed wetlands remedial technology as a method of 
effective and economical treatment of leachate. 

Senior Engineer for the remedial design and construction 
management of a 7-acre off-spec asphalt waste pond at a 
former refinery in New England.  The asphalt material 
exhibited a low load bearing capacity combined with a 
viscous, tacky surface.  An in situ solidification mix design 
was developed consisting of liquification using hot water 
and a two-stage lime kiln dust reagent injection and mixing 
step.  Gravel was added to the mix when the existing 
subgrade material was of insufficient bearing capacity.  
Solidified material was tested for unconfined compressive 
strength, durability, and TCLP.  The final cover material 
consisted of a 6-inch vegetated layer. 

Principal Engineer for the performance of LNAPL 
remediation studies for a former bus maintenance facility 
and a segment of a Metropolitan Subway System in 
Newark, New Jersey.  The studies involved evaluating 
groundwater and soil monitoring data, performance of 
LNAPL recovery pilot tests, evaluation of remedial 
alternatives and cost estimating.  Recommendations 
included the use of mobile high vacuum extraction 
methods to collect LNAPL while minimizing capital 
expenditures and permanent low vacuum extraction 
methods to minimize odors to subway cars and 
surrounding communities. 

Litigation Support Experience 
Project Engineer for the evaluation of remedial 
investigations and remedial cost estimates for a 30-acre 
former book publishing facility in Poughkeepsie, New 
York.  The evaluation included the review of Phase I and 
Phase II investigation reports, remedial investigation (RI) 
and feasibility study (FS) reports, and the remedial 
investigation work plan.  The findings included the 
presence of chlorinated volatile organic compounds in the 
soil and groundwater as well as identification of 
underground storage tanks.  Deficiencies were identified in 
both the RI and FS reports by comparing with the 
NYSDEC’s required criteria and recommendations were 
proposed for the RI work plan to further delineate source 
areas.  Based on the remedial investigation review, revised 
costing assumptions were made and remedial cost 
estimates were prepared totaling $3.6 million. 

Project Engineer for the evaluation of expected remedial 
costs for nine hazardous waste sites, two of which are 
federal superfund sites.  The evaluation of both single and 
multiple PRP sites was performed to identify costs for an 
insurance claim.  The expected remedial costs for nine sites, 
which include landfills or facility surface impoundments, 
totaled approximately $65 million.  Remedial plans 
evaluated for multiple site operable units included 
groundwater pump and treat, alternative water supply 
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systems, soil/sludge in situ solidification and treatment, 
and wetlands restoration.  Additional work included 
evaluating invoices for site work previously performed and 
allocating expenses into their appropriate operable unit and 
work type, i.e., defense or indemnity. 

Water Treatment Experience 
Senior Engineer for the engineering design of a 10 gpm 
groundwater recovery and treatment system at a former 
tank farm in Rhode Island.  The recovery system included 
a 200-foot slotted HDPE horizontal well, a 400-foot 
coated concrete swale and curbing, and a series of seepage 
collection points manifolded to a common receiving 
structure.  The entire system was designed for passive 
recovery and gravity flow transmission targeting free-
product seepage areas.  The treatment system consisted of 
a collection sump retrofitted within an existing separator, a 
coalescing plate oil/water separator, a surge tank, a bag 
filter, and carbon adsorption units.  The project included a 
permit modification for discharge to the Providence River. 

Design Engineer for the design and start-up operation of a 
2 mgd packed tower aeration system for potable water in 
Williston Park, New York.  The primary contaminants 
were trichloroethane and tetrachloroethene which were 
stripped below drinking water standards.  The design 
process included full scale pilot testing to assure proper 
removal levels. 

Design Engineer for the design, construction and start-up 
operation of a 5 mgd industrial cooling water treatment 
system utilizing mechanical surface aeration.  The system 
consisted of two lined aeration basins operating in series 
with floating mechanical aerators to remove volatile 
organic contaminants to levels suitable for recharge into 
the Long Island groundwater aquifer.  The primary 
contaminants were 1,1-dichloroethene, trichloroethane, 
tetrachloroethene and vinyl chloride. 

Design Engineer for the design and construction of a 4 
mgd granular activated carbon system for potable water in 
Hempstead, New York.  The primary contaminants 
consisted of more than 8 volatile and semivolatile organic 
compounds.  Responsibilities included site inspection for 
the installation of the six vessels containing 20,000 lbs. of 
carbon in each.  The system was designed for 99.9% 
removal efficiency with two units operating in series. 

Constructed Wetlands Experience 
Senior engineer for the conceptual design of a constructed 
wetlands stormwater treatment system for a coal handling 
freight railroad facility in Norfolk, Virginia.  The design 
consists of treatment of contaminated stormwater runoff 
generated from maintenance and fuel handling areas 

on-site.  The design treatment performance objective is the 
reduction of total suspended solids, oil and grease, and 
selected metals to levels below the SPDES permit 
discharge standards established for two of the site’s outfalls 
discharging to the Elizabeth River.  The 3-acre system 
consists of a passively operated 200,000-gpd subsurface-
type constructed wetlands with a low visual impact and 
specialized structural design to meet the needs of a busy 
railyard facility.  Additional design components include 
stormwater bypass structures, jacking beneath tracks, a grit 
chamber, a lift station, and outfall modifications.  A joint 
wetlands permit will be prepared for the project. 

Senior Engineer for the feasibility study, conceptual design 
and construction of four wetlands units and sedimentation 
basin for a stormwater treatment system along Cedar 
Swamp Creek for the City of Glen Cove, New York.  The 
project consisted of review of stormwater studies of the 
12 square mile contributing watershed, compilation of 
USGS water quality and flow data, evaluation of 
stormwater treatment methods and best management 
practices, and optimum site selection along the creek.  The 
constructed wetlands design included a forebay, high and 
low marsh cells, a micropool, and stormwater bypass 
structures for removal of sediment, nitrogen, phosphorus, 
and trace metals during first flush events.  Final design for 
the first 1.8 acre constructed wetlands unit was completed 
and performance of construction management is ongoing.  
Design activities include structural and hydraulic design 
tasks with specific emphasis on storm water bypass.  The 
design has been integrated into an into an intermodal 
transportation project with the addition of bicycle and 
walking paths.  NYSDEC and Army Corps permits were 
obtained for the project. 

Project Engineer for the design of a 7,000 gpd subsurface 
flow-type constructed wetlands treatment system for a 
refinery site in Rhode Island.  The system was designed to 
treat a surface-water stream impacted by petroleum 
hydrocarbons.  The system’s high aesthetic, low visual 
impact appeal was ideal for its golf course setting.  Both 
phragmites SPP and Typha SPP wetland species were 
incorporated in the design in order to assess the 
biodegradation/biotransformation processes effectiveness.  
A growth and maturation plan and a treatment evaluation 
plan were developed in order to evaluate the system 
performance. 

Lead Engineer responsible for technical review of a design 
for modifications to a constructed wetlands system in 
Nicholas County, West Virginia.  The system was designed 
to treat the leachate from a solid waste landfill at a 
maximum capacity of 30 gpm.  The complete watertight 
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treatment system consisted of a sedimentation basin, 
stabilization basin, a series of three wetland cells and a 
finishing ditch.  The wetland cells consisted of a double 
liner system with leachate collection piping overlaid with 
stone fill and a matrix of plant life.  The technology 
combines physical, geochemical and biological removal 
mechanisms operating simultaneously. 

Permitting/Compliance Plans 
Project Engineer for the design of modifications to 
multiple discharge facilities along the Runnins and 
Providence Rivers in Rhode Island.  Permitting activities 
were performed with the following agencies:  Rhode Island 
Department of Environmental Management (RIDEM) 
Pollutant Discharge Elimination System (RPDES), 
RIDEM Division of Freshwater Wetlands, Coastal 
Resources Management Council (CRMC), and the Army 
Corps of Engineers. 

Sanitary Experience 
Design Engineer for the evaluation of a municipal sanitary 
sewer system consisting of approximately 70 miles of 
piping ranging in size from 8 inches to 16 inches, in Garden 
City, New York.  The sewer system was evaluated for 
existing and proposed flow capacity, surcharging, 
infiltration of groundwater, inflow of storm water, root 
encroachment, and sewer breaks.  Evaluation methods 
consisted of hydraulic profile analysis, television inspection 
of piping, field inspection of manholes, and flow 
measurement.  Sewer upgrading methods were evaluated 
including direct replacement, manhole restoration and pipe 
slip lining, and a rehabilitation program was implemented. 

Design Engineer for the City of Glen Cove’s industrial 
wastewater pretreatment program which was established to 
monitor significant industrial users discharging to the city’s 
wastewater treatment plant to minimize upsets to the 
biological treatment mechanisms.  The program work 
included annual facility inspections, wastewater discharge 
sampling, review and evaluation of quarterly self-
monitoring results, calculation of discharge penalty fees, 
preparation of annual monitoring reports for each facility, 
and the development of wastewater discharge permits to 
comply with City regulations. 

Design Engineer for a heavy metals study for the municipal 
sanitary sewer system in the City of Glen Cove, New York.  
The heavy metals study consisted of the development and 
performance of a city-wide sewer sampling program to 
identify the sources of heavy metals loadings on the 
wastewater treatment plant.  The evaluation included 
industrial sources, scavengers, non-industrial sources, the 
plant operation itself, and review of existing heavy metal 

studies.  Recommendations were provided for minimization 
of loadings and pretreatment to protect the plant operations. 

Stormwater Experience 
Design Engineer for the evaluation and conceptual design 
of a water management plan for a 200-acre proposed office 
complex in Bethpage, New York.  The design included 
inlets, piping and recharge basin sizing for peak storm 
water runoff flows as well as a system of architectural 
ponds and level control structures.  For dry periods, the 
design included flow controls connected to an existing 
cooling water system to maintain pond levels and for 
utilization as a water supply for an irrigation sprinkler 
system during the growing season. 

Design Engineer for the design of a municipal storm 
drainage system for a 200-acre contributing area in Garden 
City, New York.  The purpose of the drainage system was 
to alleviate severe flooding problems for eight homes 
located in a local low point of a residential neighborhood.  
The system included over 4,800 linear feet of reinforced 
concrete piping ranging in size from 12 to 60 inches.  
Design considerations included hydraulic gradient analysis, 
inlet capacity, utility crossings, minimization of removals of 
established trees, a county road crossing, utilization of 
existing structures and piping, and a headwall discharge to 
a recharge basin.  Additional design items included 
pavement restoration, service line relocations, curbs and 
sidewalks, and maintenance and protection of traffic. 

Site Assessment Experience 
Senior Engineer for coordination and review of Phase I 
environmental site assessments for five large research and 
development complexes located throughout the eastern 
United States for a major chemical company.  The site 
assessments were performed for due diligence prior to 
engaging in long-term property lease agreements.  The site 
assessments evaluated chemical storage and handling areas 
and previous site usage. 

Senior Engineer for coordination and review of Phase I 
environmental site assessments for 12 properties associated 
with tennis centers acquisition on Long Island, New York.  
The properties were either active tennis center facilities or 
vacant parcels available for new construction.  All site 
assessments were conducted in accordance with ASTM 
standards for commercial real estate transactions.  Primary 
concerns identified were USTs, drum storage areas, and 
unauthorized dumping. 

Project Manager representing a group of banks investing in 
a 20-acre commercial property in Westchester, New York.  
The on-site soil was contaminated with several volatile and 
semivolatile organics.  Performed an evaluation of the 
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remediation plan which included on-site biological 
treatment of soils and aeration and oil water separation of 
groundwater. 

Water Main Experience 
Project Engineer for the design of over 6,000 feet of ductile 
iron water main in sizes from 4 to 16 inches for Town of 
Hempstead, New York Department of Water and the 
Nassau County, New York Department of Public Works.  
The designs included wet and dry connections to existing 
mains, fittings, valves, copper services and fire hydrants.  
Restoration work included replacement of asphalt pavement, 
concrete sidewalk and curbs, and grass areas. 

Design Engineer for the design and construction 
management of over 10,000 feet of ductile iron water main 
in sizes from 6 to 12 inches for the Town of Wallkill, New 
York.  The designs included booster pump station 
upgrades, a stream crossing, a wetlands crossing, jacking of 
36-inch casing beneath a state highway, air release 
chambers, copper service re-connections, fire hydrants, 
valves and appurtenances.  Restoration work included 
wetlands restoration, backfilling and regrading within a 
NYSDOT right-of-way and grass and pavement 
replacement. 

Design Engineer for the design and construction 
management of upgrades to a 3.7 mgd potable water 
booster pump station for the Town of Wallkill, New York.  
The design featured the replacement of a hydropneumatic 
tank and pump system with three larger capacity centrifugal 
pumps.  The upgrades were performed while maintaining 
the pump station service.  The pump station revisions 
included piping, pump pads, shut-off valves, silent check 
valves, pressure relief valves, gauges, ventilation equipment 
and a motor control center. 

Feasibility Study Experience 
Senior Engineer for the performance of a feasibility study 
and remedial design of a free product containment and 
recovery system at a former refinery in New England.  The 
areal extent of the free-product plume was approximately 
10 acres with a measured thickness of up to eight feet.  Pilot 
testing activities consisted of pump tests, baildown tests, 
and funnel and gate systems with and without sheeting.  
The selected remedial alternative consisted of re-routing 
and repair of active storm sewer piping, closure-in place of 
a former 72-inch storm drain using clay fill material to form 
a barrier wall, and installation of multiple recovery trenches 
totaling 450 linear feet.  The recovery trenches were 
installed to a depth of 14 feet using a deep trenching 
machine and were completed with gravel, horizontal 
perforated piping, recovery wells, and monitoring wells to 

accommodate both passive and active product recovery 
pumping equipment.  Product recovery enhancement pilot 
testing was also performed by using non-ionic surfactants, 
mechanical re-working of soil and vacuum extraction 
methods. 

Project Engineer for the performance of a feasibility study 
for the containment of a free-product plume beneath a 
refinery site in Rhode Island.  The feasibility study included 
analysis of groundwater modeling, bench and pilot scale 
treatability studies, groundwater quality characterization, 
identification and screening of discharge alternatives, and 
treatment process evaluations.  The work also included the 
evaluation of the discharge of treatment system effluent to 
several receptors including groundwater, wetlands, sanitary 
sewers, and storm sewers.  Discharge requirements were 
evaluated for process water, off-gas air and residual wastes.  
Several treatment processes were also evaluated including 
metals precipitation and sludge dewatering, VOC and 
SVOC removal, and off-gas treatment.  Preferred 
alternatives for each process were selected for remedial 
design development. 

Project Engineer for the performance of a feasibility study 
for a hazardous waste landfill located at a Superfund site in 
Tennessee.  The feasibility study focused on the 
characterization and quantification of landfill leachate 
consisting of chlorinated organic compounds as well as 
proprietary pesticide compounds.  The remedial 
technologies evaluated included leachate collection 
alternatives, on-site treatment alternatives and offsite 
disposal methods.  An analysis was performed for on-site 
treatment technologies, which included constructed 
wetlands, biological fluidized bed reactor, and granular 
activated carbon adsorption.  The technologies were 
assembled into four feasible remedial alternatives and 
treatability studies were recommended to confirm the 
suitability of selected processes. 
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TECHNICAL SPECIALTIES 
Design, implementation, and management of remedial 
investigations and Phase II Environmental Site 
Assessments including New York State Brownfields 
Cleanup Program; New York State Inactive Hazardous 
Wastes Site Program; New York State Spills; and New 
York City Office of Environmental Remediation 
Voluntary Cleanup Program. 

EXPERIENCE SUMMARY 
Fifteen years of experience:  Staff Assistant Scientist, Staff 
Geologist, Project Hydrogeologist and Senior 
Hydrogeologist with Roux Environmental Engineering 
and Geology, D.P.C., Islandia, New York. 

CREDENTIALS 
B.S., Environmental Resources/ Geology, Hofstra 

University, 2006 
Co-author, Post-Alleghenian Deformation of the Shawangunk 

Ridge in New York and New Jersey, 2005 
OSHA 40-Hour HAZWOPER Training:  2006 
OSHA 8-Hour Refresher:  2020 
OSHA 10-Hour Training:  2018 
Loss Prevention Systems Training Certification:  2008 
Loss Prevention Systems Training Refresher:  2014 
Amtrak Contractor Training:  2020 
NYS Licensed Professional Geologist license: #000999 

KEY PROJECTS 
• Senior Project Manager for a site in the New York State 

Brownfields Cleanup Program.  The site was formally 
used for the manufacturing and storage of disinfectants, 
soaps and pesticides located in Long Island City, 
New York.  This project included due diligence 
environmental investigations (onsite and offsite) that 
identified a large creosote plume beneath portions of 
the site as well as 45 subsurface vaults/kettles, which 
contained chemicals used for the manufacturing of 
disinfectants, soaps and pesticides as well as in situ 
waste characterization sampling program and a 
Remedial Action Work Plan, which included the 
removal of the 45 subsurface vaults/kettles contents 
and structures, excavation of soils below grade and soil 
management, design, installation and operation of a 
recovery well and an in situ chemical oxidation (ISCO) 
program utilizing alkaline-activated Persulfate. 

• Senior Project Manager for a site in the New York State 
Brownfields Cleanup Program that was an Affordable 
Housing redevelopment project in Bronx, New York.  
The site was formally used as a juvenile detention center.  
This project included due diligence environmental 
investigations, remedial investigations (soil, groundwater 
and soil vapor), demolition oversight, site-wide in situ 
waste characterization sampling program, Community 
Air Monitoring Program and a Remedial Action Work 
Plan and management of soil excavations with 
NYSDEC oversight. 

• Senior Project Manager for a former dry cleaner site 
within a fully occupied center, in Plainview, New York.  
This project included a remedial investigation to 
identify source(s) of impacted soil, groundwater, soil 
vapor and indoor air as well as the preparation of 
Remedial Investigation/Feasibility Study Report, 
Interim Remedial Measure Work Plan and Remedial 
Action Work Plan. 

• Senior Project Manager for a 13 acre Brownfield 
redevelopment site in Norwalk, Connecticut.  The site 
was formally used for multiple gasoline service stations, 
automotive repair shops and a waste hauler and storage.  
This project included due diligence environmental 
investigations, site-wide in situ waste characterization 
sampling program and a Remedial Action Plan and 
management of soil excavations, including lead and 
PCB contaminated soil. 

• Senior Project Manager for the investigation and 
remediation of chlorinated volatile organic compounds 
(CVOCs) at a former dry cleaner within an active 
shopping center in Enfield, Connecticut.  This project 
included the completion of soil, groundwater, soil 
vapor and indoor air sampling activities as well as 
groundwater monitoring and injection well 
installations.  Remedial action activities included the 
completion of two ISCO injection events in occupied 
spaces at the site.  Responsibilities included: site 
management, oversight for all field work, budgeting, 
scheduled and coordinated with subcontractors, post-
injection groundwater monitoring, review and 
evaluation of laboratory data and reporting. 

• Senior Project Manager for multiple projects to support 
remediation activities at the Amtrak Sunnyside Yard 
State Superfund Site in Long Island City, New York.  
Responsibilities included characterization of subsurface 
conditions, including PCB and cPAH soil and 
groundwater contamination.  Mr. Wills was responsible 
for overseeing the implementation of remediation 
activities, including soil excavation and offsite disposal, 
and surfactant injections. 

• Senior Project Manager for an 11 acre redevelopment 
site in the New York State Volunteer Cleanup Program.  
The site was formally a Steel Factory located in 
Manorhaven, New York.  Completed multiple soil and 
groundwater investigations as well as utilized 
Membrane Interface Probe (MIP) technology and 
Cone Penetration Test (CPT) to delineate both the 
extent of contamination plume and subsurface geology; 
Responsibilities included MIP/CPT oversight, 
monitoring well installation, collection of soil and 
groundwater samples and construction of geological 
cross-sections; Supervised a challenging four phase 
ISCO injection program that utilized RegenOx™ 
oxidant compound, which was injected into over 120 
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injection points throughout the site; Responsibilities 
included: Site management, budgeting, implementation 
of a pressure pulse technology (Sidewinder tool) pilot 
study, scheduled and coordinated with subcontractors, 
post-injection groundwater monitoring, USEPA and 
NYSDEC compliance, review and evaluation of 
laboratory data and reporting. 

• Manager for a 40,000 square foot facility in the New 
York State Brownfields Cleanup Program located in 
Williamsburg, Brooklyn.  The site was formally a 
storage and distributer of dry cleaner chemicals.  
Remedial investigation work included the collection of 
soil, groundwater and soil vapor samples as well as the 
installation of multiple groundwater monitoring wells.  
Responsibilities included the oversight of all field work, 
site management, scheduling and coordination with 
Subcontractors, invoicing and compliance with 
NYSDEC regulations. 

• Manager for a site in the New York State Brownfields 
Cleanup Program.  The site was formally a used car 
dealership in Corona, Queens, New York.  This project 
included an ISCO program utilizing RegenOx™ 
oxidant compound, which was injected into 40 
injection points throughout the site.  Responsibilities 
included: Site management; budgeting; scheduling, 
coordination, and negotiations with subcontractors; 
post-injection groundwater monitoring, and USEPA 
and NYSDEC compliance, review and evaluation of 
laboratory data and reporting. 

• Manager for Phase II Remedial Investigations associated 
with petroleum contamination for a very large and long 
term project at a waterfront former petroleum refinery 
and terminal in Brooklyn, New York.  The field 
investigations included the completion of cone 
penetrometer test (CPT) and laser induced fluorescence 
(LIF) soil borings, a membrane interface probe (MIP) 
investigation, installation and development of over 50 
groundwater monitoring wells, installation of 30 
permanent soil vapor monitoring points, completion of 
trial borings, design/installation of product recovery 
wells, abandonment of multiple groundwater monitoring 
and product recovery wells, and delineation of PCB 
impacted soil with NYSDEC oversight. 

• Manager responsible for the investigations and 
remediations at various mixed development sites 
containing hazardous and non-hazardous soils in 
New York City.  These projects included the 
implementation of Remedial Investigation Work 
Plans, in situ waste characterization sampling program 
and a Remedial Action Work Plans, which included 
excavation of soils below grade and management of 
soils including transportation and disposal, and 
coordination with various disposal facilities.  Some of 
these sites were accepted into the New York City 

Office of Environmental Remediation and 
Brownfield Cleanup Program. 

• Manager at 100+ facilities owned and/or operated by 
various city agencies in New York City, Brooklyn, 
Queens and Staten Island.  Responsibilities included 
supervising and conducting soil, groundwater and soil 
vapor sampling work under NYSDEC-approved work 
plans.  Responsible for the preparation of quarterly/ 
semiannual monitoring reports and  construction of 
groundwater contour maps and geologic cross-sections 
for submittal to NYSDEC.  Evaluation of field data and 
preparation of soil boring and well construction logs 
using gINT© software.  Assisted in scheduling and 
coordinating with subcontractors (drillers, surveyors, 
enhanced fluid recovery [EFR] events) as well as review 
subcontractors work invoices.  Provided oversight 
during the installation of several monitoring wells at 
multiple Sites throughout Brooklyn, Queens, and Staten 
Island, New York.  Responsibilities included health and 
safety supervision for utility clearances, soil sampling, 
recording of lithology, well development, and 
groundwater sampling. 

• Manager for the investigation and remediation of 
chlorinated volatile organic compounds (CVOCs) at an 
active shopping center in Parsippany, New Jersey.  Field 
activities included the completion of soil and 
groundwater sampling activities as well as groundwater 
monitoring well installations and abandonments.  
Remedial action activities included the injection of zero 
valent iron and emulsified vegetable oil (ZVI/EVO) at 
28 temporary injection borings throughout the impacted 
portion of the site.  Responsibilities included: site 
management, oversight for all field work; budgeting, 
scheduled and coordinated with subcontractors, post-
injection groundwater monitoring, compliance with 
NJDEP regulations, review and evaluation of laboratory 
data and reporting. 

• Manager of an annual soil vapor monitoring program for 
a former petroleum refinery and terminal in Brooklyn, 
New York.  Field work included the sampling and 
screening of 100 permanent soil vapor monitoring points 
and the screening of indoor air within multiple buildings 
for soil vapor intrusion monitoring. 

• Manager for multiple soil investigations at Department 
of Sanitation (DOS) garages in Staten Island, New 
York; Responsibilities included negotiating the scope of 
work with the DOS Supervisor, scheduling of work and 
collection of soil and groundwater samples; Supervised 
surveying of monitoring wells and geophysical 
surveying using ground penetrating radar to locate 
petroleum underground storage tanks and piping. 
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TECHNICAL SPECIALTIES 
Remedial construction and soil excavation oversight; 
hazardous and non-hazardous waste disposal 
oversight; environmental site assessments focusing 
on soil, groundwater, and soil vapor investigations 
using multiple sampling techniques. 

EXPERIENCE SUMMARY 
One year of experience: Staff Assistant Geologist, 
Roux Environmental Engineering and Geology, 
D.P.C., Islandia, New York 

CREDENTIALS 
B.S. Geology, Colgate University, 2019 
OSHA 40-Hour HAZWOPER Training, 2019 
OSHA 30-Hour Construction Safety Training, 2019 
Loss Prevention System (LPS) Awareness,  

8-Hour Certified 
KEY PROJECTS 
• Field manager for the implementation of an 

Interim Remedial Measure (IRM) and Remedial 
Action (RA) for an approximately 65,000 square 
foot property enrolled in the New York State 
Brownfield Cleanup Program (BCP) in Bronx, 
New York.  The Site formerly operated as a dry 
cleaner and a retail gasoline and service station.  
Responsibilities included implementing a 
Community Air Monitoring Program; collecting 
endpoint and waste characterization soil samples; 
oversight of hazardous and non-hazardous soil 
excavation and off-site disposal; installation of 
monitoring wells; and oversight of in situ 
chemical oxidation (ISCO) groundwater 
injections to treat residual chlorinated solvent 
and petroleum contamination in groundwater. 

• Field manager for the implementation of the On-
Site Environmental Monitoring (OEM) Program 
at a 43-acre redevelopment project in Belmont, 
New York.  Responsibilities included ensuring 
environmental compliance with regards to air, 
stormwater, noise, traffic, and other relevant 
environmental concerns during the performance 
of any construction-related activity across the 
Site.  

• Assisted in the implementation of a Phase II 
investigation for due diligence support at a site in 
Brooklyn, New York.  Field responsibilities 
included soil vapor sampling and waste 
characterization soil sampling to investigate 
recognized environmental concerns on behalf of 
a potential buyer.  

• Field Manager responsible for the 
implementation of CAMP during excavation 
activities at multiple locations in Manhattan and 
Bronx, New York.  Monitored airborne dust and 
VOCs that are potentially generated by remedial 
action work activities, reviewing the collected 
data for exceedances of the New York State 
Department of Health (NYSDOH) guidelines.  

• Site Safety Officer for various remedial 
investigation sites.  Responsibilities include 
preparation of health and safety plans (HASPs); 
development and review of job safety analysis 
(JSA) documents; on-site safety meeting 
management; safety document preparation 
(Lessons Learned, Near Loss, Field Audits, etc.); 
and planning/ execution of corrective actions. 
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TECHNICAL SPECIALTIES 
Drilling oversight; remedial soil excavation oversight; 
management of waste characterization and removal; 
environmental site assessments focusing on soil, surface 
water, porewater, groundwater and soil vapor investigations; 
cross-sectional subsurface geology; mapping of groundwater 
and LNAPL flow; and investigative XRF geochemistry of 
shale/mudstones. 

EXPERIENCE SUMMARY 
Three years of experience: Staff Geologist at Roux 
Environmental Engineering and Geology, D.P.C. 

CREDENTIALS 
M.S. Geology, Binghamton University, 2017 
B.S. Geology, SUNY Geneseo, 2015 
OSHA 30-hour Construction Safety Training 
OSHA 40-hour HAZWOPER Training 
OSHA 10-hour Construction Safety Training 
NYSBA 4-hour Stormwater Training 

KEY PROJECTS 
• Project Manager for the ongoing Field Manager for a 

site in the New York State Brownfields Cleanup 
Program (BCP), located at Halletts Point, Queens, 
New York.  Responsible for soil trucking and 
manifesting for proper disposal of over 100,000 cubic 
yards of soil to multiple offsite disposal facilities.  
Daily excavation oversight included coordination with 
the general contractor; groundwater dewatering 
oversight; Community Air Monitoring Program 
implementation; and daily reporting of site activity.  
Project management duties consisted of staff training, 
daily reporting to NYS DEC and NYS DOH project 
managers, and communication with both client and 
contractors. 

• Field manager responsible for soil excavation and 
waste removal oversight for development of 
institutional buildings at Cornell Tech, Roosevelt 
Island, New York.  Responsibilities included 
overseeing excavation, soil sampling, organization and 
proper handling of waste manifests, ensuring 
compliance with the Site Remedial Action Plan, and 
weekly SWPPP inspections. 

• Implemented Community Air Monitoring Programs 
during excavation and disposal activities at multiple 
locations in Brooklyn and Queens, New York.  
Responsible for monitoring airborne dust and VOCs 
that are potentially generated by remedial action work 
activities; reviewing the collected data for exceedances 
of the New York State Department of Health 
(NYSDOH) guidelines; and signing manifests for the 
shipment of soil to approved facilities. 

• Field Manager for two annual groundwater 
monitoring rounds to monitor the largest subsurface 
free- product plume in North America at a former fuel 
and oil distribution terminal in Brooklyn, New York.  
Responsibilities included the gauging of wells and 
collection of groundwater samples from on-site and 
off-site monitoring wells. 

• Conducted two one-month long sampling rounds on 
an EPA Superfund site in Columbia Falls, Montana, 
including sampling groundwater, porewater, surface 
water, soil, and stream sediments.  Depth/velocity 
transects, and water chemistry measurements were 
completed for streams running through the site. 

• Field Manager/Site Health and Safety Officer on a 
Phase II Environmental Site Assessment on Coney 
Island.  Included soil, groundwater, and soil vapor 
sampling, and oversight of drilling subcontractors. 

• Field Manager for a site in the NYS Brownfields 
Cleanup Program (BCP) in the Bronx, New York.  
Included soil sampling, oversight of drilling 
subcontractors and monitoring airborne dust and 
VOCs that are potentially generated by work 
activities. 

• Field Manager for Site Characterization of a 7.3-acre 
former fuel oil depot in Brooklyn, New York.  
Involved advancement of 65 soil borings, 14 
temporary groundwater monitoring wells, soil and 
groundwater sampling, oversight of drilling and 
surveying subcontractors, and monitoring airborne 
dust and VOCs that are potentially generated by 
subsurface activities. 

• Field Manager/Site Health and Safety Officer on a 
Phase II Environmental Site Assessment in Kingston, 
NY. Included soil, groundwater, and soil vapor 
sampling, and oversight of drilling and surveying 
subcontractors. 

• Site Geologist on a petroleum remediation site 
monitoring the largest subsurface free-product plume 
in North America at a former fuel and oil distribution 
terminal in Brooklyn, NY. Project manager for 
groundwater gauging/ sampling, soil vapor sampling, 
and indoor air monitoring events, including reporting 
to NYSDEC. Mapped groundwater and LNAPL 
flow. Provided routine maintenance of monitoring 
wells, project planning for operations and 
maintenance activities on site 
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TECHNICAL SPECIALTIES 
Fuel oil forensics and age dating, USEPA Superfund, 
OPA, and NJDEP environmental regulations, Site 
Assessment and Contractor Oversight, GC/MS Operator, 
Data Validation, Technical Report preparation and review, 
Field Chemistry: field screening, HAZCATTING, 
groundwater and soil sampling, Hazardous Waste 
Transportation and Disposal 

EXPERIENCE SUMMARY 
Over 27 years of experience; Senior Scientist with Roux 
Associates, Inc.; Senior Chemist, Project Manager with 
Tetra Tech, Inc.; Owner of Geodyne Engineering 
Consultants, Inc.; Quality Assurance Officer, GC/MS 
Operator, Twenty First Century Environmental, Inc.; 
Project Manager, Field Technician, Resource 
Applications, Inc. 

CREDENTIALS 
B.A., 1991, Chemistry, Haverford College 
OSHA 40-Hour Health and Safety Training 
New Jersey Transit (NJT) – Roadway Worker / On Track 

Protection 

FEDERAL PROGRAMS – CLIENT: USEPA 
KEY PROJECTS 
• Provide technical and project management support to 

USEPA Removal and Remedial Branches in Regions 
2, 3, 4 on Superfund and OPA projects. 

• Manage and perform phase I and II site assessments, 
remedial investigations, removal action oversight, 
prepare health and safety plans, monitor site health 
and safety, support USEPA enforcement actions, 
implementation of Facility Response Plan (FRP) 
program, emergency response, biowatch exercises, 
criminal investigation support, contractor oversight, 
cost tracking, documentation, daily reporting, prepare 
after action reports, data validation, waste 
management, and attend public meetings 

• Sites include: UST, AST, and pipeline leaks, lead 
smelter sites, wood treatment facilities, coal to gas 
plants, dry cleaners, junk yards, federal facilities, 
unpermitted landfills, drum burial, flood and 
hurricane clean up, oil refinery inspections, farmland, 
and historic industrial sites. 

• Contaminants include:  TCE, PCE, MTBE, BTEX, 
oil, gasoline, PCP, PAHs, mercury, lead, arsenic, 
ammonia, acids, bases, pesticides, PCBs, asbestos, and 
unknowns. 

• Participated in the largest USEPA sponsored 
interagency response emergency response exercise, 
Liberty Radex, in Philadelphia.  Acted as planner prior 
to the exercise and master controller during the 
exercise. 

• Interface with state and local regulators on sites in 
Pennsylvania, Delaware, New Jersey, Maryland, 
Virginia, West Virginia, and Mississippi. 

STATE PROGRAMS – CLIENTS: BUSINESSES AND 
INDIVIDUALS IN NEW JERSEY 
• Provide a wide array of environmental services to 

homeowners, land developers, insurance companies, 
gas stations, and small industrial companies in New 
Jersey. 

• Manage and/or perform ISRA reporting, phase I and 
II site assessments, third party investigations, 
subsurface evaluation, UST removal, air emissions 
permitting preparation, soil, groundwater, and vapor 
intrusion investigations, NPDES compliance. 

• Manage remedial investigation, design, and execution 
for LUSTs, and farmland development. 

• Manage reporting, deed restriction preparation, 
CEAs, remedial action permits, and response action 
outcome preparation (RAO). 

• Evaluate environmental costs for insurance claims 
and litigation cases.  

• Prepare and present justification for fine reduction to 
state regulators for private client. 

• Meet with clients, prepare proposals, and negotiate 
contracts. 

DATA VALIDATION/LABORATORY EXPERIENCE 
• Perform level 3 and 4 data validation of analytical data 

packages in accordance with USEPA National 
Functional Guidelines. 

• Data validation in accordance with NJDEP DKQP 
and NYS DUSR guidance. 

• Quality assurance officer and GC/MS operator for 
New Jersey certified laboratory. 

• Performed analysis of volatile and semi-volatile 
organics. 

• Preformed maintenance and repair of analytical 
instruments. 

• Performed method development and troubleshooting 
of analytical issues. 

• Set up and operated mobile laboratory for organic and 
inorganic analyses on Superfund site assessments. 

• Performed field screening of contaminants using test 
kits, XRF, radiation meters, and various types of air 
monitoring equipment. 

WASTE MANAGEMENT 
• Waste Management Specialist for oil pipeline client in 

Michigan for largest inland oil spill in United States 
during August 2010 through October 2011. 

• Responsible for compliance, cost tracking, cost 
estimation, waste tracking and reporting, oil recovery 
calculation and reporting, contractor oversight. 
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• Prepared Waste Transportation and Disposal Plans 
and responses to regulator comments. 

• Prepared waste profiles, negotiated waste removal 
protocols with USEPA and MDEQ to streamline 
process of waste handling to realize savings through 
greater efficiency and lowering sampling 
requirements. 

• Located disposal facilities, negotiated disposal rates. 

• Performed cost benefit analysis of various soil 
dewatering agents and procedures and proposed 
methods and protocols to client, USEPA, and 
MDEQ. 

• Performed some oversight of removal actions along 
river. 

• Supported submerged oil assessment of river. 
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1 Mission Statement

The mission of Alpha Analytical is quite simply to provide our customers with the greatest value in 
analytical service available. For the ‘greatest value’ is not only found in the data that is delivered, 
it is also found in the services provided. 

 Data must be of the highest integrity, accuracy and precision.
 Consultation and educational services must be provided to support the customer in 

establishing data quality objectives and interpretation of the final data package.
 Support services such as sample containers, courier service and electronic data 

deliverables must be available to the customer.

Alpha’s mission continues with an established commitment to our community and environment. 
We must ensure that we do not produce any additional contamination to our environment or harm 
our neighbors and community in any way.

The value of Alpha’s product is in the honesty and integrity with which each chemist, courier, 
login staff member, or office staff member performs their tasks. The customer or employee must 
always feel satisfied that they received the greatest value in their lab experience at Alpha. 

Alpha Analytical will vigorously pursue its mission into the next millennium.

Mark Woelfel

President
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3 Introduction

The Quality Systems Manual, referred to as Corporate Quality Systems Manual (CQSM) of Alpha 
Analytical describes the quality program in use at the laboratory for both Westboro and Mansfield 
facilities. This Quality Systems Manual provides employees, customers and accrediting agencies 
with the necessary information to become familiar with how the quality system operates within 
Alpha Analytical. The quality program includes quality assurance, quality control, and the 
laboratory systems including feedback mechanisms for the automated continuous improvement 
of the laboratory operations to meet customer needs.

Implementation of the laboratory operations is by documenting procedures, training personnel 
and reviewing operations for improvement. Written procedures are maintained as Standard 
Operating Procedures (SOPs). The SOPs are available to the staff as a controlled, electronic, 
secure copy. The provisions of the QSM are binding on all temporary and permanent personnel 
assigned responsibilities. All laboratory personnel must adhere strictly to the QSM and SOPs.

All policies and procedures have been structured in accordance with the NELAC Institute (TNI) 
Standards), DOD QSM 5.1 and applicable EPA requirements and standards.

Twenty-five (25) sections comprise the QSM. Related quality documentation including the listing 
of SOPs, forms, floor plan, equipment, personnel and laboratory qualifications are available. The 
QSM sections provide overview descriptions of objectives, policies, services and operations. 

3.1 Scope

The QSM describes the requirements of the Laboratory to demonstrate competency in the 
operations for performing environmental tests for inorganic, organic, air and microbiological 
testing. The basis for the environmental tests is the methods found in documents published by 
the United States Environmental Protection Agency (EPA), ASTM, AOAC, APHA/AWWA/WEF, 
Standard Methods, and other procedures and techniques supplied by customers.   

The QSM includes requirements and information for assessing competence and determining 
compliance by the laboratory to the quality system. When more stringent standards or 
requirements are included in a mandated test method, by regulation, or specified in a project plan 
the laboratory demonstrates achievement of the customer specified requirements through its 
documented processes.

The QSM is for use by Alpha Analytical for developing and implementing the quality system. 
Accrediting authorities and customers use the QSM for assessing the competence of Alpha 
Analytical.  Alpha Analytical is committed to continually improving the quality system.  Meeting 
customer needs, operating within regulatory requirements and adhering to Alpha’s Data Integrity 
and Ethics policy are several of the mechanism used to continually improve the quality system.

3.2 Policy Statement

This Quality Systems Manual summarizes the policies, responsibilities and operational 
procedures associated with Alpha Analytical. This manual applies to all associates of the 
laboratory and is intended for use in the on-going operations at Alpha Analytical.  Specific 
protocols for sample handling and storage, chain-of-custody, laboratory analyses, data reduction, 
corrective action, and reporting are described. All policies and procedures have been structured 
in accordance with the NELAC Institute (TNI) Standards, DOD QSM(which includes 17025 
standards), applicable EPA requirements, regulations, guidance, and technical standards.  This 
Quality Systems Manual, laboratory Standard Operating Procedures (SOPs), and related 
documentation describe the quality systems, policies and procedures for Alpha Analytical. 
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Alpha Analytical performs chemical analyses for inorganic and organic constituents in water, 
seawater, soil, sediment, oil, tissue and air matrices. Alpha Analytical’s goal is to produce data 
that is scientifically valid, technically defensible, and of known and documented quality in 
accordance with standards developed by The NELAC Institute (TNI) Standards and any 
applicable state or EPA regulations or requirements. It is the commitment of the President, 
Operations Director, Laboratory Technical Manager and Quality Assurance Officer to work 
towards continuous improvement of the operation, and towards meeting our customer’s needs, 
requirements, and intended data usage.  This continued commitment is built into every activity of 
the laboratory.  It is the responsibility of Senior Management and the Department Managers to 
ensure that all associates familiarize themselves with, and comply at all times with, the quality 
systems, procedures and policies set forth in this manual, laboratory SOPs, and related 
documentation.

Alpha Analytical analyzes Proficiency Test (PT) samples, in accordance with the NELAC Institute 
(TNI) Standards and other regulatory programs, from a National Institute of Standards and 
Technology (NIST)-approved PT provider for the analytes established by EPA for water samples, 
and for other analytes and matrices. The specific analytes and matrices analyzed are based on 
the current scope of the laboratory services as documented in the laboratory SOPs and state 
certifications.  

The technical and service requirements of all requests to provide analyses are thoroughly 
evaluated before commitments are made to accept the work.  This includes a review of facilities 
and instrumentation, staffing, and any special QC or reporting requirements to ensure that 
analyses can be performed correctly and within the expected schedule. All measurements are 
made using published reference methods or methods developed by Alpha Analytical.  
Competence with all methods is demonstrated according to the procedure described in SOP/ 
1739 prior to use. 

Alpha Analytical has developed a proactive program for prevention and detection of improper, 
unethical or illegal actions. Components of this program include: internal proficiency testing, 
electronic data audits and post-analysis data review by the QA Officer; a program to improve 
employee vigilance and co-monitoring; and Ethics Training program identifying appropriate and 
inappropriate laboratory practices, instrument manipulation practices and consequences.  
Additionally, all associates are required to sign the Alpha Analytical Ethics Agreement form upon 
commencement of employment and each year following.  This form clearly outlines the possible 
consequences of unethical or improper behavior, or data misrepresentation.  All staff are required 
to report any suspected unethical conduct to management. Management will then investigate and 
determine if the situation was considered unethical and will take appropriate action as described 
in the Alpha Ethics policy.

It is the policy of the laboratory to discourage and reject all influence or inducements (whether 
commercial, financial or personal) offered either by customers or suppliers, which might adversely 
affect results or otherwise compromise the judgment or impartiality of the staff.  It is the 
responsibility of the Operations Director and Laboratory Technical Manager to inform customers 
and suppliers of this policy when necessary.

In the event that any such influences or inducements are encountered, the staff is instructed to 
inform management immediately.  It is the responsibility of the Operations Director and the 
Laboratory Technical Manager to take appropriate action to prevent recurrence.
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3.3 References

External reference documents are available electronically in the Qualtrax system for staff to 
access the latest edition or version of the reference methods, regulations or national standards. 
The Quality Assurance Department maintains the electronic files in the Qualtrax system.    
Management purchases automated update services, where available, to provide the laboratory 
with the latest hardcopy edition, where electronic means is not available.

3.4 Definitions

Appendix A lists the definitions as adopted by the laboratory. The definitions are from the 2009 
TNI standards.  



Alpha Analytical, Inc. ID No.: 1558
Facility: Company-wide Revision 14 
Department: Quality Assurance                 Published Date:2/1/2019 4:30:58 PM
Title:  Quality Systems Manual Page 9 of 92

Printouts of this document may be out of date and should be considered uncontrolled.  To 
accomplish work, the published version of the document should be viewed online.

Document Type:  Manual Pre-Qualtrax Document ID: CQSM/01

4 Organization and Management

4.1 Legal Definition of Laboratory

Alpha Analytical is a full service analytical laboratory. Testing services include Drinking Water, 
Waste Water, Ground Water, Waste material and Air. Alpha Analytical is a privately held 
corporation incorporated in the state of Massachusetts. Alpha Analytical, Inc. does business as 
(D/B/A) Alpha Analytical.

Alpha Analytical has been in business since 1985. The types of businesses served include: 

Consulting firms,
Engineering firms, 
Waste Management Companies,
Industrial sites, 
Municipal agencies 
Department of Defense projects.

4.2 Organization

The laboratory operates a quality system approach to management in order to produce data of 
known quality. The laboratory organization provides effective communication and lines of 
authority to produce analytical data meeting customer specifications. The organizational design 
provides open communication while ensuring that pressures and day to day operating 
circumstances do not compromise the integrity of the reporting of the final data.   See Appendix B 
for Organizational Chart.

The President is responsible for directing all areas of the company. The following job functions 
report to the President:

Operations Manager
Quality Assurance Officer
Marketing / Business Development / Sales
Financial Services
Human Resources

The Operations Manager is responsible for directing all laboratory operational areas of the 
company. The following job functions report to the Operations Manager:

Laboratory Technical Manager(s)

Customer Services Manager
Department Managers

The Laboratory Technical Manager(s) is(are) responsible for the laboratory data generated by the 
organics testing, inorganics testing and metals testing areas and the Air Technical Director is 
responsible for laboratory data generated by air analyses.

The Departmental Managers (Supervisors) have the following responsibilities:

The organics managers direct personnel in the organics extraction and instrumental 
laboratories. 
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The wet chemistry manager directs personnel and team leaders in the wet chemistry 
and/or microbiological testing areas.

The metals manager directs personnel and team leaders in the metals sample 
preparation and instrumental laboratories.

The Quality Assurance Officer is a member of the staff and reports directly to the President and 
has defined responsibility and authority for ensuring that the quality system is implemented and 
adhered to at all times.  The Quality Assurance (QA) Officer is responsible for interacting and 
communicating certification requirements, implementing the Quality Systems Manual and 
reporting to the Laboratory Technical Manager and Senior Management the status of the quality 
program. The QAO oversees the Quality Systems Specialists and is responsible for oversight 
and/or review of quality control data and function independently from laboratory operations.

The Customer Services Manager is responsible for customer interactions, project coordination 
and laboratory personnel notification of project requirements. 

The Marketing, Business Development and Sales personnel are responsible for increasing the 
volume of work from current customers and adding new customers to the base business of Alpha 
Analytical. The Marketing and Business Development personnel review all new work with the 
Laboratory Technical Manager, Operations Manager, President and/or Quality Assurance Officer 
before contractual commitment. 

The CFO is responsible for maintaining and reporting on the financial status of the company. The 
CFO directs financial personnel on proper accounting procedures and maintaining the list of 
approved suppliers and subcontractors.  The CFO reports directly to the President.

The Human Resource Director is responsible for personnel recruitment, hiring, performance 
reviews. 

Personnel job descriptions define the operational function duties and responsibilities. 
Administration and Laboratory personnel assignments may include cross-functional training and 
work performance in multiple areas of the operations. Multiple function training ensures laboratory 
back up personnel during peak workloads.

During the absence of any staff member, assignment of alternative personnel occurs by memo or 
e-mail. The Manager or Supervisor authorizes the assignment. The naming of alternative 
personnel assures the continuing performance of critical tasks during the primary person’s 
absence and ensures that lines of communication remain open for continued decision making. 
The deputy for the Laboratory Technical Manager is the Quality Assurance (QA) Officer. The 
deputies for the Quality Assurance (QA) Officer are the Quality Systems Specialists.

For the purposes of the NELAC Institute (TNI) Standards the Lead Laboratory Technical Manager 
is the Laboratory Technical Manager.  The deputies for the Lead Technical Manager are the 
Quality Assurance (QA) Officer, and the Departmental Managers.  The Laboratory Technical 
Manager meets the requirements specified in the Section 4.1.7.2 Volume 1, Module 2 of the 2009 
TNI standards.  If the Laboratory Technical Manager is absent for a period of time exceeding 15 
consecutive calendar days, a full-time staff member meeting the qualifications of Laboratory 
Technical Manager will be designated to temporarily perform this function.  The primary 
Accrediting Body shall be notified in writing if the Technical Manager’s absence exceeds 35 
consecutive calendar days.
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4.3 Business Practices

Alpha maintains certification for the programs and analytes required by regulatory programs.  The 
listing of qualifications from the various certifications, registrations and accreditation programs are 
available upon request.  Alpha Analytical operates Monday to Friday from 7:30 a.m. to 5:30 p.m. 
Management prepares and posts the holiday schedule for the year indicating closed operations. 
Sample delivery occurs during normal operating hours unless arranged in advance. 

Alpha’s reputation depends upon timely reporting and quality data. The standard turnaround time 
for engineering and consulting firms is five business days from time of sample receipt. Standard 
turnaround for all other customers is ten business days from time of sample receipt. The time of 
sample receipt is when the verification of the chain of custody and samples meets the laboratory 
sample acceptance policy. Laboratory management must approve any special arrangements for 
rush or expedited turnaround time. The basis for data quality depends on customer, regulation 
and method performance criteria. Accuracy, precision, sensitivity and comparability are 
expressions of method performance criteria.

All work is performed in the strictest confidence. New and contract employees must review 
corporate policy and practice requirements for protecting customer confidentiality and proprietary 
rights. The review occurs during orientation and ethics training. It is the policy of the laboratory to 
release data to the customer authorized contact. Personnel assigned the duties of interacting with 
customers review project files and discuss data related only to the project. Personnel whose 
duties do not include routine customer contact must check with the customer service manager 
before discussing data with regulators or third parties
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5 Quality System

Establishment, Audits, Essential Quality Controls and Data Verification

5.1 Establishment

The Mission Statement presents the policy and objectives for Alpha Analytical. The Quality 
Systems Manual provides the framework for the processes and operations to implement the 
Mission. The Quality Systems Manual and documentation controlled by the laboratory system 
detail the management authorized operations for achieving the objectives of the company.

The laboratory operates a quality system approach to management in order to produce data of 
known quality. Alpha Analytical is a full service laboratory designed to provide its customers with 
accurate, precise and reliable data within the best turn-around time and at the most reasonable 
prices. Alpha employs chemists of the highest training, ethics and caliber in the field of analytical 
chemistry. This and state-of-the-art instrumentation and automation combine to insure data of 
known and documented quality.

5.2 Quality Systems Manual

The QA Officer is responsible for the publication and distribution of the Quality Systems Manual 
and annual review. Management reviews and authorizes the manual. Implementation of major 
changes in the quality system occurs after revision of the appropriate Quality Systems Manual 
section and authorization by management. 

The authorization of the Quality Systems Manual is documented electronically in Qualtrax.  
Updates of this manual occur at any time throughout the year. Document control procedures 
(SOP1729) apply to the distribution of the Quality Systems Manual. Controlled copies of the 
manual are maintained electronically within Qualtrax. Persons or organizations outside of Alpha 
Analytical may receive uncontrolled copies. Copies are distinctly indicated “Uncontrolled 
Documents” within the footer of each page. 

5.3 Audits 

Laboratory audits, both internal and external, review and examine the operations performed in the 
laboratory. Internal audits are conducted by qualified QA Specialists and external audits are 
reviews by external organizations to evaluate the ability of the laboratory to meet regulatory or 
project requirements.  Internal audits are conducted on a frequency of bi-annually, method 
required and annually for DoD certified methods. 

A QA designee schedules internal process audits to ensure the completion of the annual audit of 
each operational area. The process audits are a more detailed review of the operations. 
Personnel from areas other than the one audited perform process audits. 

The internal system audit is a review of the implementation of the documented quality system. 
The system audit includes sample tracking from receipt to disposal, a data audit of a completed 
report, and all operations not audited during the process audit.

The purpose of the internal system audit is:

Verification that adequate written instructions are available for use; 
Analytical practices performed in the laboratory are consistent with 

SOPs; 
The quality control practices are applied during production; 
Corrective actions are applied as necessary;
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Deviations from approved protocols are occurring only with proper 
authorization and documentation; 

Reported data is correct and acceptable for reporting;
SOPs, quality records, analytical records, electronic data files are 

maintained properly; and 
Personnel training files and records are satisfactory and current. 

Before a scheduled internal audit, the assigned auditor reviews checklists, if used, and/or the 
SOP specific to the area. The checklist may be from an external source or prepared by the 
auditor.  . After the audit, the auditor submits a summary or notes from the audit to the Laboratory 
Technical Manager or QAO as part of the audit report. The summary identifies discrepancies 
found during the audit.  Technical personnel are responsible for the inspection and monitoring of 
in-process and final data. Personnel independent of those having direct responsibility for the work 
performed audit the quality system and processes. 

Representatives sent by customers and government or accrediting agencies often perform 
external audits. These audits are most often announced inspections, but sometimes are not 
announced. The Quality Assurance Officer, Laboratory Technical Manager or assigned deputy, 
and/or appropriate Department Manager accompany the external audit team through the 
laboratory. The auditors receive a brief overview of company objectives, activities, and facilities. 
Interviews with essential supervisory staff and technical staff are arranged, along with retrieval of 
any documentation pertinent to the audit. Auditors usually provide a report on their findings 
shortly after the audit. The QA Officer receives the audit report and copies are provided to 
laboratory personnel for review.  Corrective actions are identified and distributed to responsible 
parties for implementation in response to any cited deficiencies. 

5.4 Audit Review

Management reviews internal and external audit reports to evaluate system effectiveness at the 
annual management review meeting. Tracking of the audit findings occurs through the 
nonconformance action process. The management and staff work together to establish a time line 
for resolving the audit findings. The Quality Assurance team tracks the time line and reports to the 
Laboratory Technical Manager on any outstanding audit findings.  Approved corrective actions for 
DoD that are not implemented or avoided may result in loss of DoD ELAP accreditation and may 
result in work being discontinued until implementation is verified by DOD ELAP AB.

5.5 Performance Audits 

Alpha Analytical participates in inter-laboratory comparisons and proficiency test programs 
required by customers and certifying agencies. The performance audits provide information on 
the data comparability of results generated by the laboratory.  Test samples received by the 
laboratory are handled following routine laboratory procedures.  Proficiency test samples are 
unpacked, checked against the packing slip and examined for damage. Reporting requirements 
and deviations to routine practices are noted as would be required for any project.

Analysts demonstrate proficiency by analyzing either an external proficiency test sample, an 
internally prepared blind test sample or Initial Demonstration of Capability (IDC) before 
independent operation of a test method. The results of performance audits serve several 
purposes. The QA Officer may use performance audits for evaluating analyst proficiency, 
laboratory performance in a specified area to facilitate laboratory improvement efforts, and/or to 
provide information to an accrediting agency on correction of past performance of an external 
performance audit. 
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5.6 Corrective Actions/Preventative Actions (CAPA)

The corrective action process at Alpha Analytical is detailed in SOP 1736.  The corrective action 
program at Alpha Analytical uses the Nonconformance workflow in Qualtrax to document and 
follow through the corrective action/preventative action process for three main areas: 
nonconformance’s within the laboratory, customer complaints and failed PT studies. The process 
ensures continuous improvement of company performance by preventing the recurrence of 
quality problems.

Nonconformance reports are tracked for closure date and the type. Reports to management 
include the listing of open nonconformance reports and the frequency of the type of 
nonconformance occurring. A QA designee monitors the completeness of the forms, as well as 
verifies the actions are complete and acceptable.  

Customers will be notified within 5 days of any question(s) regarding validity of results.

5.7 Managerial Review 

The management review occurs at least once per year as part of the strategic planning process. 
Documentation of the management review meeting is by recording the meeting minutes and 
listing the attendees. The focus of the quality management review is the frequency of the type of 
nonconformance, closure status, audit progress and other quality assurance actions. Meetings 
include discussion and progress on quality system initiatives since the last meeting. 

Prior to the meeting, an agenda is distributed to all personnel expected to be in attendance.  The 
meeting is chaired by the President.  Minutes are taken and distributed at the conclusion of the 
meeting by a QA designee.   If action is necessary on any issue, a Summary Report is generated 
and distributed to responsible parties for implementation.  Actions are monitored by the QAO or 
designee until completion.  

5.8 Essential Quality Control Procedures

The following general quality control principles apply to all tests. The manner implemented is 
dependent on the type of test performed. The laboratory SOP presents the specific quality control 
checks undertaken to ensure precision, accuracy and sensitivity of each test method.  Deviations 
from the existing SOP are allowed only upon approval of the deviation by the department 
manager and Quality Assurance Officer. This documentation must be either in form of written 
notice or email.

 Alpha Analytical uses quality control samples to evaluate the following: 

1. Adequate positive and negative controls to monitor blanks, spikes, 
reference toxicants, zero blanks;

2. Adequate tests to define the variability and/or reproducibility of 
laboratory results; 

3. Measures to ensure the accuracy of the test data including sufficient 
calibration and/or continuing calibrations, use of certified reference 
materials, proficiency test samples;

4. Measures to evaluate test performance, such as detection limits and 
quantitation limits or range of applicability such as linearity; 

5. Selection of appropriate formulae to reduce raw data to final results 
such as linear regression, internal standards, or statistical packages;

6. Selection and use of reagents and standards of appropriate quality;
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7. Measures to assure the selectivity of the test for its intended 
purpose; 

8. Measures to assure constant and consistent test conditions for the 
method such as temperature, humidity, light, or specific instrument 
conditions. 

Note:  All quality control samples are treated in the same manner as 
field samples.

All quality control measures are assessed and evaluated on an on-going basis, and quality 
control acceptance limits are used to determine the usability of the data. Control charts and/or 
calculated control limits monitor the long-term method performance by analyte, by instrument for 
water matrices. Routine evaluation and reporting of the control chart performance provides 
supervisors and management with additional performance measures to ensure data 
comparability.  Control limits are recalculated when trends are observed.

Where no reference method or regulatory criteria exist, the laboratory specifies the 
acceptance/rejection criteria in the SOP. The test SOP specifies the QC samples performed per 
batch of samples.  The quality control samples are categorized into the following, as appropriate 
to the method

 Method Blank
 Laboratory Duplicate
 Laboratory Control Sample (LCS)
 Laboratory Control Sample  Duplicate (LCSD)
 Matrix Spike (MS)
 Matrix Spike Duplicate (MSD)

Selection of samples for Duplicate, Matrix Spike (MS) & Matrix Spike Duplicate (MSD)

2. Duplicate samples
a. Samples will be selected if 

identified and requested by 
customer

b. If no samples are identified by the 
customer then random samples will 
be analyzed within the batch as 
defined by the method, program or 
at a minimum batch of 20 samples.

3. Matrix Spike (MS) / Matrix Spike Duplicate (MSD) samples
a. Samples will be selected if 

identified and requested by 
customer

b. If no samples are identified by the 
customer  then random samples 
will be selected and analyzed 
within the batch as defined by the 
method, program or at a minimum 
batch of 20 samples.

c. If MS/MSD is not required, 
LCS/LCSD may be substituted for 
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precision and accuracy evaluation.  
All DOD projects require MS/MSD.

The frequency is dependent on the reference method and test protocol.  The following is the 
default requirement for quality control checks in lieu of any other guidance.  The frequency for 
each quality control sample is generally one (1) per every 20 samples.  

5.9 Data Reduction

After completion of the test procedure, the data reduction process begins. 

Chromatography data may require the manual integration of peak areas or heights before 
reporting of results. The analyst must perform manual integration when software does not 
properly integrate or identify the peak. Manual integration must not occur for the purpose of 
achieving acceptable quality control or calibration. The analyst and reviewer sign and date the 
hardcopy of all manual integration. The analyst notes the rationale for performing the manual 
integration on the hardcopy printout and ensures the “TIC” marks from the software represent the 
integration area used for reporting the results. The analyst must minimize and avoid manual 
integration. The establishment of the proper integration parameters in the software reduces the 
number of manual integration occurrences.

The SOP for each test presents the formulas used for the specific test method. The formulas for 
the data calculations used throughout the laboratory are the following: 

% Recovery (LCS)

where: MV = Measured Value
TV = True Value

% Recovery (MS or MSD)

where: MV = Measured Value
TV = True Value
SV = Amount found in sample

Average ( )X

where: = Average of all valuesX
X = Result of each measurement

n = Number of values

Relative Percent Difference (% RPD)

  RPD
RR
RR %100*
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where: R1 = Larger of two observed values
             R2 = Smaller of two observed values

% Difference (%D)

where: = Average of all valuesX
X = Result of measurement

Standard Deviation of the sample (Sx)

where:  = Average of all valuesX
X = Result of each measurement

n = Number of values

Relative Standard Deviation (%RSD)

where:  = Average of all valuesX
Sx = Standard Deviation (n - 1)

Range of Logs (for microbiological enumeration analysis)

10% of routine samples are analyzed in duplicate and the range of logs is 
determined. 

D
X

XX %100* 


RSD
X
S x %100* 

 
xS

n
XX
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MDL (See 40CFR Part 136 for details)

where: MDL = The method detection limit
X = Result of each measurement
n = Number of values 
t(n-1,1 = .99)           = The students' T value appropriate for a 99% 

confidence level and a standard deviation 
estimate with n-1 degrees of freedom. (See 
Students t Test Table)

Reporting Limit (RL)

Lowest calibration standard or greater

Control Limits
Upper Control Limit:  
Lower Control Limit:   

Warning Limits
Upper Warning Limit:  
Lower Warning Limit:  

   Method of Standard Additions (MSA): (See EPA 7000A for details)  

The simplest version of this technique is the single-addition method, in which two 
identical aliquots of the sample solution, each of volume Vx, are taken. To the 
first (labeled A) is added a known volume Vs of a standard analyte solution of 
concentration Cs. To the second aliquot (labeled B) is added the same volume 
Vs of the solvent. The analytical signals of A and B are measured and corrected 
for non-analyte signals.  The unknown sample concentration Cx is calculated:

                SB VS Cs
Cx   =   -----------------
               (SA - SB) VX

where SA and SB are the analytical signals (corrected for the blank) of solutions 
A and B, respectively. VS and Cs should be chosen so that SA is roughly twice 
SB on the average, avoiding excess dilution of the sample. If a separation or 
concentration step is used, the additions are best made first and carried through 
the entire procedure.

UCLSX x  *3
LCLSX x  *3
UWLSX x  *2

UWLSX x  *2
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Improved results can be obtained by employing a series of standard additions. 
To equal volumes of the sample are added a series of standard solutions 
containing different known quantities of the analyte, and all solutions are diluted 
to the same final volume. 

For example, addition 1 should be prepared so that the resulting concentration is 
approximately 50 percent of the expected absorbance from the endogenous 
analyte in the sample. Additions 2 and 3 should be prepared so that the 
concentrations are approximately 100 and 150 percent of the expected 
endogenous sample absorbance.

The absorbance of each solution is determined and then plotted on the vertical 
axis of a graph, with the concentrations of the known standards plotted on the 
horizontal axis. When the resulting line is extrapolated to zero absorbance, the 
point of interception of the abscissa is the endogenous concentration of the 
analyte in the sample.  The abscissa on the left of the ordinate is scaled the 
same as on the right side, but in the opposite direction from the ordinate. A linear 
regression program may be used to obtain the intercept concentration. 

5.10 Document Control 

The Document Control Procedure (SOP/1729) describes the process for controlled and 
uncontrolled documents. The use of the revision number allows for the retention of a previous 
document for historical information purposes. 

Every document is assigned a unique identification number, which is present on each page of the 
document. A master list of documents includes the unique identification. Each controlled copy 
includes the revision number, published date and page number.

Full document control includes the status of each document: active, inactive or 
superseded/archived. Inactive documents are procedures not currently requested, but may be in 
the future. Archived documents are procedures replaced with a later revision. Authorized 
personnel must review and approve each document and any subsequent revisions before use in 
the laboratory. Personnel authorized to review and approve a document have access to all 
necessary information on which to base their review and approval. The history section of the 
document in Qualtrax includes a description of the nature of the document change.

Standard Operating Procedures (SOPs) are instructions for repetitive or standard operations 
performed by the laboratory. The SOP author is the person familiar with the topic. The standard 
format for writing SOPs is set-up as a template for administration and technical SOPs. Each SOP 
is peer reviewed, authorized by management, and QA before final publication and 
implementation. Authorized signatories for controlled documentation include one or more of the 
following personnel:  Company President, Quality Assurance Officer, Laboratory Technical 
Manager, Department Manager, Department Team Leader.  Personnel acknowledge approved 
documents as read, understood and agreed to through electronic attestation forms associated 
with each document as SOP Attestation Tests which reside in Qualtrax.

SOPs must receive evaluation and input by laboratory supervisors and key technical personnel. 
The content of each SOP must conform to applicable requirements of analytical methods and 
certification agencies. Within these constraints, the content of a SOP meets the needs of a 
particular area of the laboratory. A new or revised SOP is needed when regulatory programs 
update or add methods, the scope of the existing method is extended, or when activities are 
being performed without adequate documentation.
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Updating, modifying and changing SOPs, forms and the contents of this QSM are prompt and 
part of the routine practices. The prompt modification of these documents ensures the documents 
reflect the current practices and operations of the laboratory. During annual review of a 
document, (including but not limited to: SOPs, Ethics Policy, Quality Systems Manual), requested 
changes are reviewed and the document reissued using the information and a new revision 
number is assigned and published in Qualtrax. 

The laboratory maintains control over the possession and distribution of all documents that 
directly affect the quality of data. This includes, but is not limited to, documents such as the 
Quality Systems Manual, Standard Operating Procedures, customer instructions, Laboratory 
Work Instructions, data sheets, check lists and forms. 

5.11 Detection Limits

Detection Limits (DLs), previously referred to as Method Detection Limits (MDLs), are determined 
for all analytes as specified in the Institute (TNI) Standards.  DLs are determined for all new 
instrumentation, whenever there is a change in the test method or instrumentation that affects 
performance or sensitivity of the analysis.  From these, detection limits, Reporting Limits (RLs), 
are established.  The RL is the minimum concentration of an analyte that can be identified and 
quantified within specified limits of precision and bias during routine and analytical operating 
conditions.

Laboratory reporting limits lie within the calibration range, at or above the RL.  For methods that 
require only one standard, the reporting limit is no lower than the low-level check standard, which 
is designed to verify the integrity of the curve at lower levels.  If reporting limits are required below 
the lower level of the calibration curve, RL, or low-level check standard, method modifications are 
required.   Refer to DL/LOD/LOQ SOP/1732.  Note: ”J”  Estimated value:   Upon customer 
request, the Target analyte concentration can be reported below the quantitation limit (RL), but 
above the Detection Limit (DL) with a “J” qualifier as long as there is a LOD study on file.  

5.12 LOD/LOQ Studies

A.  LOD (Limit of Detection) Verification  

1. LOD (Limit of Detection) verification is required annually for each target analyte in 
which test results are to be reported below the lowest calibration standard (“J” 
values) for each instrument, matrix and prep procedure. LOD is required quarterly for 
all DOD projects.

2. All sample-processing steps of the analytical method shall be included in the 
determination of the LOD.

3. The validity of the LOD shall be confirmed by qualitative identification of the 
analyte(s) in a QC sample in each quality system matrix containing the analyte at no 
more than 2-3X the LOD for single analyte tests, and > 1X up to 4X the LOD for 
multiple analyte tests. This verification must be performed on every instrument that is 
to be used for analysis of samples and reporting of data.

 
4. An LOD study is not required for any component for which spiking solutions or quality 

control samples are not available such as temperature.  Where an LOD study is not 
performed, the laboratory may not report a value below the limit of quantitation.
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B. LOQ (Limit of Quantitation) Verification

1. LOQ (Limit of Quantitation) verification is required annually for each target analyte 
that is not reported below the lowest calibration standard for each matrix and prep 
procedure.  LOQ is not required if an annual LOD verification is performed.  
The validity of the LOQ shall be confirmed by successful analysis of a QC sample 

2. containing the analytes of concern in each quality system matrix 1-2 times the 
claimed LOQ. A successful analysis is one where the recovery of each analyte is 
within the established test method acceptance criteria for accuracy.  LOQ are 
required quarterly for all DOD projects.

The LOQ study is not required for any component or property for which spiking solutions 
or quality control samples are not commercially available or otherwise inappropriate (e.g., 
pH).

The LOQ acceptance criteria are based on the established acceptance criteria for 
Laboratory Control Samples.

Refer to DL/LOD/LOQ SOP/1732

5.13 Range of Logs – Precision of Quantitative Methods - Microbiology

A. Precision of duplicate analyses is calculated for samples examined by enumerative 
microbiological methods according to the following procedure:

a. Perform duplicate analyses on first 15 positive samples.  

b. Record duplicate analyses as D1 and D2 and calculate the logarithm of each 
result.  

c. If either of a set of duplicate results is <1, add 1 to both values before 
calculating the logarithms. 

d. Calculate the range (R) for each pair of transformed duplicates as the mean 
of these ranges.
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6 Personnel

6.1 Laboratory Management Responsibilities

Management is responsible for communicating the requirements of the quality system, customer 
specifications and regulatory needs to all personnel. Management job descriptions detail the 
responsibilities of each position.

The H.R. Director has job descriptions for all positions in the laboratory defining the level of 
qualifications, training, and experience and laboratory skills. During initial training, management 
provides access to documented operations procedures, observes personnel performance, and 
evaluates personnel proficiency. Management documents technical laboratory staff’s proficiency 
initially and on a continuing basis through use of laboratory control samples and purchased 
proficiency evaluation standards. 

Management is responsible for verification of proper sample management and all aspects of data 
reporting. The communication of the operating practices of the laboratory is through the 
document control and attestation process. 

Either the Quality Assurance Officer, Operations Director and/or Technical Managers have the 
authority to stop work due to non-conformances and have the authority to resume work after it 
has been stopped.

6.2 Laboratory Staff Requirements

Recruitment is the responsibility of the Operations Manager and HR Department, with input from 
other personnel as required. The Training Program procedure SOP/1565 details the process for 
completing requirements and training to ensure personnel have adequate skills and competence 
for the job function. Initial training includes ethics training, Qualtrax Training, QA Basics, IT/LIMs 
including computer security.

A job description details the necessary requirements for each job and includes position title, 
minimum educational requirements, skills, responsibilities and reporting relationships and any 
supervisory responsibility. 

Initial training of new employees and contract staff includes laboratory ethics and quality policies, 
signing the Employee Signature Log, as well as execution of an Ethics Agreement. Any employee 
found to knowingly violate the Ethics Policy Agreement, report data values, that are not actual 
values obtained or improperly manipulated, or intentionally report dates and times of data 
analyses that are not the actual dates and times of analysis, will lead to disciplinary action, 
including termination, as outlined in Section V.K of the Employee Handbook. Each employee 
must report personally or anonymously to the Laboratory Technical Manager, QA Officer and/or 
Ethics Team Member any accidental or suspected intentional reporting of non-authentic data by 
others for follow up action. The review of the laboratory ethics and ethics training occurs annually 
with all personnel.  

(DOD) All inappropriate and prohibited laboratory practices, as detailed in the DOD WSM 5.2.7, 
will be reported to the appropriate accrediting body within 15 business days of discovery.  
Records of corrective actions or proposed will be submitted within 30 business days.  Failure to 
notify the AB within 15 business days will result in suspension of the DOD ELAP accreditation. 

The Ethics program consists of the following key components:

 Ethics Policy /Agreement (Appendix F)

 Initial and annual ethics training
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 Internal audits conducted annually

 Adherence to Manual Integration SOP/1731

 Ethical or Data Integrity issues reported to Lab Managers, QAO or HR 
Director 

 Anonymous reporting to HR Director  - This is accomplished by writing a 
detailed description of the suspected ethics breach and submitting the 
information, anonymously, to the Human Resource Director.  

 “No-fault” policy encouraging reporting of incidences without fear of 
retribution

 Electronic tracking and audit trails through LIMs and instruments enabled 
where available.

6.3 Training

The Quality Systems Manual and related documentation is available to all employees. Cross 
training, supervisory training and other related training takes place on a scheduled and as-
needed basis. Training ensures the communication and understanding of all personnel in the 
laboratory-documented procedures and practices.

All personnel undertake orientation-training sessions upon initial employment. Orientation training 
includes laboratory business practices, employment specifications, Ethics Policy, Quality Systems 
Manual, Chemical Hygiene Plan, and all SOPs required for the job function. 

Managers ensure the training for new employees and review the continuing training for current 
employees. Training includes on-site and off-site programs presented by staff members, 
contractors, equipment manufacturers, and institutions of higher learning.

Training of new personnel to any job assignment takes place on-site according to the Training 
Program procedure. Laboratory personnel may perform their assigned methods/protocols without 
supervision only after documentation of acceptable proficiency. Training records lists the current 
training status.

On-the-job training includes demonstration of skills during job performance, initial demonstration 
of proficiency, and review of SOPs. Health and Safety training takes place on an annual basis 
with careful introduction to new principles. Personnel have access to the Chemical Hygiene Plan 
and Material Safety Data Sheets. On-site training includes side-by-side hands-on training, formal 
classroom type instruction on the SOP or a meeting to discuss procedural changes or to address 
questions related to the laboratory operation.  All training is documented via the Training 
Attestation Form, which is signed by all in attendance that they understood and will implement 
what was presented to them.

Training is an on-going opportunity to evaluate the laboratory operations. The updating of SOPs, 
Quality Systems Manual and other related information documents all changes to the quality 
system. Training is documented via the Training Attestation Form or in Qualtrax with training test 
records.

Off-site training takes place on an as-needed basis. Recommendations and suggestions 
regarding educational programs come from all levels of staff. It is the employee’s responsibility to 
present a copy of any certificates or attendance information to the HR Director. The information is 
added to the individual’s training record. 
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6.4 Records

The QA Department is responsible for maintaining training records.  Certificates, demonstration of 
capability forms and other records of training are placed in the individual’s training file. 

Appropriate personnel are notified through email and/or Qualtrax or by the QA department when 
a revision is complete for the controlled version of a document. The manager of the area 
determines when a change is significant to require training. 

Job descriptions are included in the training record files. The Human Resources Department 
reviews the job descriptions, Resumes and/or biosketches are kept on file with the Human 
Resources Department and the QA Department.
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7 Physical Facilities – Accommodation and Environment

This laboratory facility has a total area of 25,000 square feet for each of the Westboro and 
Mansfield Facilities   

The laboratory functional areas include:

Administration and offices
Sample receiving 
Sample management
Air analysis (Mansfield Facility only)
Microbiological  (Westboro Facility only)
General analytical chemistry 
Metals sample preparation (Mansfield Facility only)
Organic sample preparation 
Metals analysis (Mansfield Facility only)
Volatiles gas chromatography (GC) 
Volatiles gas chromatography/mass spectrometry (GC/MS) 
Volatiles air analysis (Mansfield Facility only)
Semivolatiles gas chromatography/mass spectrometry (GC/MS) 
Semivolatiles gas chromatography (GC)
Miscellaneous facility mechanical and storage areas. 

All chemicals are stored in appropriate cabinets and properly disposed of as required. All 
flammable solvents are stored in OSHA and NFPA approved cabinets. Acids are stored in OSHA 
acid cabinets. Separate waste areas houses the sample and chemical waste before pickup by a 
licensed waste hauler.

7.1 Environment

Lighting, noise, humidity, heating, ventilation and air conditioning satisfy the needs of the testing 
performed on the premises. The laboratory building design ensures regulated temperature control 
for analytical equipment. Air-handling systems minimize airborne contaminants that may 
jeopardize sample integrity or analytical performance. 

The analytical instrumentation is in separate rooms from laboratory activities that involve the use 
of large quantities of organic solvents or inorganic acids. A separate room, in the Westboro 
facility, provides the facilities for the microbiological testing. 

Standards and other materials requiring below 0C storage temperatures are placed in freezers 
and separated from samples or potential contaminating materials. Refrigerators provide cooling 
needs for samples and materials with temperature requirements of below room temperature and 
greater than freezing. Sample and standard storage areas are monitored and controlled for 
temperature and recorded in the data logger system. Sample storage areas for volatiles are 
separated from other samples and monitored for any effects due to cross contamination. 
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Bulk hazardous waste containers are located away from the testing activities. Waste disposal 
uses lab pack procedures and those designated by the regulatory authorities. The Chemical 
Hygiene Plan and the Waste Management and Disposal SOPs (Westboro:  SOP/1728 and 
Mansfield SOP/1797)) include the procedures for handling and disposing of chemicals used in the 
laboratory.

The working and storage environments are maintained in a safe and appropriate manner. A 
Chemical Hygiene Plan details the requirements for safety and chemical handling. Safety 
measures that protect property and personnel from injury or illness include: fume hoods, fire 
extinguishers, fire blankets, alarm systems, safety training, protective clothing, emergency 
showers, eyewashes, and spill control kits. 

7.2 Work Areas

Good housekeeping is the responsibility of all personnel. Each person is responsible for assuring 
clean and uncluttered work areas. The job descriptions list specific housekeeping duties. 
Records, samples and waste materials are the common cause for clutter in the laboratory.

. Removal of administration and laboratory records to the record storage area occurs to reduce 
clutter and ensure traceability. The individual filling the laboratory record box, labels the box with 
a number, the contents, date and laboratory area.  Authorized personnel assign and record into a 
permanent record the box number, discard date and box contents. Authorized personnel review 
the box label for number, discard date and contents. Boxes are stored onsite and off-site for the 
record retention period identified in the NELAC Institute (TNI) Standards and EPA regulations, 
whichever is more stringent.

Sample management personnel remove samples to the sample storage area after all data is 
correct and complete. Sample coolers are removed to a designated storage area for recycling. 
Samples are stored in the designated process storage areas until testing is complete. Sample 
removal from the process storage occurs after mailing of the final report. The sample 
management staff places the samples in the archive storage area for thirty days after report 
release. The archive sample storage area is not controlled or monitored. Based on customer 
specifications, samples are properly disposed or returned to the customer.

Waste materials, expired reagents, expired standards and materials are disposed of and not 
stored in the laboratory. Hazardous waste labeled accumulation containers in the laboratory 
collect designated waste streams for later bulk disposal. Laboratory personnel remove the less 
than five-gallon accumulation containers when full from the laboratory and place the containers in 
the bulk hazardous waste area. Refer to the Waste Management and Disposal SOPS for 
Westboro: SOP/1728 and Mansfield SOP/1797. Personnel identifying out of date reagents and 
standards remove the materials to the proper disposal area. 

7.3 Security

Alpha Analytical provides a secure environment for our employees, guests, customers, samples 
and analytical data. Security procedures require that all exterior doors remain locked unless 
manned. Access to the laboratory is limited to employees and contractors. Visitors not under 
signed contract are required to sign the Visitors Log and must be accompanied by a laboratory 
employee at all times within the testing areas. 

The defined high security area is the sample management area. Identification card locks on the 
internal doors control entry into the laboratory area. 

All doors are locked after hours and require a key for entry. The security alarm continuously 
monitors for smoke and fire related heat.  When the alarm is activated, the appropriate 
emergency response officers are notified. The local emergency offices have the emergency 
contact list for the laboratory.
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8 Equipment and Reference Materials

8.1 Maintenance

The laboratory has a proactive equipment maintenance program. The laboratory maintains 
service contracts for most major equipment, which include routine preventative maintenance 
visits by the service provider. Technical personnel perform manufacturer’s specified maintenance 
on a routine basis to ensure equipment operates at peak performance.

A brief summary of some common preventive maintenance procedures is provided in Appendix 
D. All instrument preventative and corrective maintenance is recorded in the maintenance 
logbook assigned to the equipment. After maintenance or repair, the instrument must successfully 
calibrate following the method SOP. Laboratory personnel must demonstrate quality control 
performance before sample analysis.

The laboratory maintains a stock of spare parts and consumables for analytical equipment. 
Backup instrumentation for some analytical equipment is available on site for use in case of major 
equipment failure. The person discovering or suspecting an equipment maintenance problem or 
failure tags the equipment with 'out of service' tag. If routine maintenance measures do not 
eliminate the problem, the Laboratory Technical Manager or Operations Director is notified and 
the appropriate equipment service provider is contacted. 

All major laboratory equipment has individual and traceable maintenance logbooks in which to 
document manufacturer’s recommended maintenance procedures, specific cleaning procedures, 
comments on calibration, replacement of small worn or damaged parts, and any work by outside 
contractors. The person performing routine or non-routine maintenance signs and dates the 
maintenance logbook. If an instrument is down for maintenance, a complete record of all steps 
taken to put it back into service is recorded including reference to the new calibration and quality 
control checks. Any equipment service providers working on the equipment are recorded in the 
logbook. 

Record repetitive or on-going equipment problems other than normal maintenance requirements 
on nonconformance action forms. The nonconformance action form notifies management and the 
Quality Assurance Officer of a problem affecting the performance and data quality.

The laboratory groups some equipment into a single laboratory equipment maintenance logbook. 
Examples include: autopipets, thermometer calibration. The identity of each item is by serial 
number or a laboratory-designated item number. The same data recorded for major equipment 
applies to this documentation. 

The maintenance records shall include: 

Equipment name; 
Manufacturer's name, type identification, serial number or other unique 

identification; 
Date received, date put into service, condition when received; 
Current location;
Details of past maintenance and future schedule; 
A history of any damage, malfunction, modification or repair;
Dates and results of calibration or verification.

The maintenance logbook may include the reference to the location of the equipment operational 
and maintenance manuals. The logbook may include the reference to laboratory run logbook or 
data files for the calibration and quality checks of daily or frequent calibrations.
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The Courier Supervisor ensures that maintenance and records for transportation vehicles are 
complete.  The purchasing process is used for ordering garage maintenance, the garage work 
order is reviewed, and the vehicle checked for condition.  The Controller receives all paperwork 
for completion of the maintenance process.

8.1.1 Microbiology General Equipment Maintenance

Optics of the Quebec colony counter and microscope are cleaned prior to each use. The stage of 
the microscope is also cleaned and the microscope is kept covered when not in use.

Glassware is checked for residual alkaline or acid residue utilizing bromothymol blue (BTB) on 
each day of media preparation.

8.2 Equipment Listing

A listing of the major equipment used for testing is available upon request. The equipment list 
details the unique identification number, equipment location, serial number, model number, and 
purchase date.  The unique identification number is attached to the piece of equipment.

The laboratory performs analyses using state of the art equipment. In addition to the major 
equipment, the most common equipment used in the laboratory are: thermometers, balances, 
autopipets, water baths, hot plates, autoclaves, pH meters, conductivity meters and a variety of 
labware. The SOPs list the calibration and verification requirements for all laboratory equipment 
used in measurements.

8.3 Laboratory Water

Laboratory water is purified from central DI and RO water systems and piped to all laboratory 
areas. The QA Department samples the laboratory grade water and submits the samples for 
analysis by the lab to document the water meets the drinking water certification criteria. The 
Laboratory Water Logbook lists the daily conductivity checks and acceptance criteria for the 
laboratory water. The laboratory documents the daily, monthly and annual water quality checks. 
Please refer to Table 8-1 for tested parameters, monitoring frequency and control limits for each 
parameter (SOP/1738).  Additional parameters may be tested for at the laboratory’s discretion.

When additional treatment occurs in the test area, that test area records the water quality checks 
from the most frequently used tap. At a minimum the quality of the laboratory grade water is 
monitored daily by conductivity measurements. Records of the daily checks are found in the 
Laboratory Water Logbook. If out of specification results occur, a nonconformance action form is 
submitted.

TABLE 8-1 
Parameter Monitoring Frequency Control Limits

Conductivity Daily <2 µmhos/cm @ 25oC

pH Daily 5.5 - 7.5

Total Organic Carbon Monthly < 1.0 mg/L

Total Residual Chlorine Monthly < detection limit
Ammonia  Monthly < 0.1 mg/L

Metals: Cd, Cr, Cu, Pb, Ni and 
Zn

Monthly (Required Annually) < 0.05 mg/L

Total Metals Monthly (Required Annually) < 0.1 mg/L
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Heterotrophic Plate Count 
(Westboro only)

We

Monthly < 500 CFU/mL

Water Quality Test 
(Biosuitability) (Westboro only)

Annually 0.8 – 3.0 ratio

8.4 Reference Materials

Reference materials include: Class 1 weights, NIST thermometers and reference standards. 
Timers used for DOD projects are NIST-certified. Logbooks record the reference materials used 
for calibration and verification. The Department Manager or QA Department maintains any 
certificates received with the reference materials. Laboratory personnel record in the standards 
logbook the reference standards date received, unique identification number, expiration date and 
number of containers. Each laboratory area records the unique identifier on the reference 
standard certificate and the Department Manager maintains the certificate. The identifier allows 
traceability from the certificate to the analytical data.
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9 Measurement Traceability and Calibration

9.1 General Requirements

All measuring operations and testing equipment having an effect on the accuracy or validity of 
tests are calibrated and/or verified before put into service and on a continuing basis. The results 
are recorded in the instrument specific logbook. The laboratory has a program for the calibration 
and verification of its measuring and test equipment. The program includes all major equipment 
and minor equipment such as balances, thermometers and control standards. The Quality 
Systems Manual and method SOP describe the calibration records, frequency and personnel 
responsibilities.

9.2 Traceability of Calibration 

The program of calibration and/or verification and validation of equipment is such that 
measurements are traceable to national standards, where available. Calibration certificates 
indicate the traceability to national standards, provide the results, and associated uncertainty of 
measurement and/or a statement of compliance with identified metrological specifications. A body 
that provides traceability to a national standard calibrates reference standards. The laboratory 
maintains a permanent file of all such certifications.

9.3 Reference Standards and Materials

Alpha Analytical has a program for calibration and verification of reference standards. The results 
and program are recorded in the appropriate instrument logbook. Required in-service checks 
between calibrations and verifications are described in method SOPs and are recorded in the 
appropriate instrument logbook.

Calibration standards are maintained within the area of consumption. A logbook of use is 
maintained and use is limited strictly to method required calibrations. Each calibration standard is 
identified as to test method used, date received, date opened, and expiration date. Calibrations 
are verified by using a second source or lot number of the calibration standard. Calibration check 
procedures are stated in applicable test method SOPs.

Preparation of standards must be performed using Class A glassware.   Class A glassware must 
be used for all processes involving quantitative analyses.

Reference standards of measurement in the laboratory’s possession (such as calibration weights 
or traceable thermometers) are used for calibration only and for no other purpose. 

Standards and reagents are uniquely identified as outlined in Westboro SOP 1745 and Mansfield 
SOP 1816.

9.4 Calibration General Requirements  

Each calibration record is dated and labeled with method, instrument, analysis date, analyst(s) 
and each analyte name, concentration and response. For electronic processing systems that 
compute the calibration curve, the equation for the curve and the correlation coefficient are 
recorded in the appropriate instrument logbook. This is also true for manually prepared curves. 
Calibrations are tagged to the specific instrument through use of the instrument logbook and or 
sequence file documentation.

Initial calibration requires a standard curve that brackets the expected sample concentration. 
Initial calibration generally uses three to five standards depending on the equipment and 
reference method specifications. Before the start of each analytical sequence, initial calibration is 



Alpha Analytical, Inc. ID No.: 1558
Facility: Company-wide Revision 14 
Department: Quality Assurance                 Published Date:2/1/2019 4:30:58 PM
Title:  Quality Systems Manual Page 31 of 92

Printouts of this document may be out of date and should be considered uncontrolled.  To 
accomplish work, the published version of the document should be viewed online.

Document Type:  Manual Pre-Qualtrax Document ID: CQSM/01

verified by using a continuing calibration standard. Calibration verification or continuing calibration 
uses the same standard as the ICAL unless method specifies otherwise.  The ICV is from a 
second source or lot number than that used for initial calibration. The acceptance criteria for the 
continuing calibration standard must meet acceptance criteria before analysis of any samples. 
When the acceptance criteria is not within limits, review maintenance protocols and perform any 
necessary maintenance before starting the initial calibration sequence.

9.5 Equipment Calibration

The SOP used for the analysis defines the instrument and equipment calibration required. The 
following defines the general practices for equipment calibration of selected equipment.

9.5.1 Gas Chromatography/Mass Spectrometry (GC/MS)

The GC/MS is hardware tuned before performing the initial and continuing calibrations. Results 
must meet the peak ratio specifications of the analytical methods. For volatiles analyses, 
bromofluorobenzene (BFB) is used, and for semivolatiles analyses, decafluorotriphenylphosphine 
(DFTPP) is used for instrument tuning. 

The mass spectrometer response is calibrated by analyzing a set of five or more initial calibration 
solutions, as appropriate, for each GC/MS method. Each solution is analyzed once, unless the 
method or the customer requires multiple analyses. The relative response factor for each analyte 
is calculated for internal standard calibration. The calibration factor for external standard 
calibration is calculated using the expressions found in the laboratory method SOP. Calibration is 
acceptable when all acceptance criteria are within method criteria.

The initial calibration is verified through the analysis of a continuing calibration standard every 12 
hours. The concentration of the continuing calibration standard is dependent on the requirements 
of the specific method. The relative response factors for all analytes of interest are calculated and 
verified against the initial calibration mean relative response factors. The percent difference (%D) 
for each analyte is calculated and must be less than the acceptance criteria stated in the method.

An acceptable continuing calibration run must have measured percent differences for the 
analytes within method specified ranges. If any criteria for an acceptable calibration are not met, 
either instrument maintenance must be performed until the continuing calibration analysis meets 
all criteria or a new initial calibration is established before any samples are analyzed. No samples 
may be analyzed unless the acceptance criteria are met for the initial and continuing calibration. 

Additional quality control samples are part of the GC/MS analysis. These include internal 
standards, surrogates, method blanks, instrument blanks, laboratory control samples, matrix 
spikes and matrix spike duplicates.  The frequency and control criteria are defined in the 
laboratory SOP.

9.5.2 Gas Chromatography (GC) 

Internal standard calibration or external standard calibration is utilized for analysis by GC. The 
method-specified number of calibration standards is used. Each solution is analyzed once and 
the analyte relative response factors or calibration factors are calculated. The mean relative 
response factor for each analyte is then obtained by using the expression in the formula listed in 
the SOP. Integrated areas are utilized for these expressions. 

For multiple response pesticides, PCBs or hydrocarbons the quantitation consists of the average 
of selected peaks or the integration of the area defined by a reference standard. The SOP details 
the integration criteria for each compound. 

The initial calibration is verified through the analysis of a continuing calibration standard every 12 
hours or 20 samples. The concentration of the continuing calibration standard is dependent on 
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the requirements of the specific method. The relative response factors for all analytes of interest 
are calculated and verified against the initial calibration mean relative response factors. The 
percent difference (%D) for each analyte is calculated. The percent drift (%d) may be calculated 
when calibration factors are used for quantitation.

An acceptable continuing calibration must have measured percent differences or percent drift for 
the analytes within method specified ranges. Should any criteria for an acceptable calibration not 
be met, either instrument maintenance is performed until the continuing calibration analysis 
meets all criteria, or a new calibration is established before any samples are analyzed. No 
samples may be analyzed unless the acceptance criteria are met for the initial and continuing 
calibration. 

Other standard checks may be required for a specified reference method. Instrument 
performance checks specified in the reference method must be performed and be within the 
acceptance limits stated in the reference method. Additional quality control samples are part of 
the GC analysis. These include internal standards, surrogates, method blanks, instrument blanks, 
laboratory control samples, matrix spikes and matrix spike duplicates.  The frequency and control 
criteria are defined in the laboratory SOP.

9.5.3 Cold Vapor Atomic Absorption Spectrophotometry (CVAA)

An initial calibration is performed daily with freshly prepared working standards that bracket the 
expected concentration range of the sample. A minimum of a three-point calibration curve is 
acquired which must have a correlation coefficient of 0.995 or better. The initial calibration is 
verified every 10 samples. The continuing calibration is required to be within method-defined 
criteria, depending on the analytical method employed. Continuing calibration blanks are run at 
the same frequency. Analysis of samples cannot begin until an initial calibration verification has 
been performed and is found to be within  10% of the true value.

9.5.4 Inductively Coupled Plasma Emission Spectrophotometry-Mass Spectrometry (ICP-
MS)

Initial calibration and instrument tune is performed daily, not to exceed 24 hours, and continuing 
calibrations are performed every 10 samples. Initial calibration consists of a minimum of three 
standards and a Blank that bracket the expected concentration range of the samples. Analysis of 
samples cannot begin until an initial calibration verification has been performed and is found to be 
within method-defined criteria. The continuing calibration is required to be within method-defined 
criteria. Interference check standards are performed at the beginning of the sequence. 
Acceptance criteria are stated in the SOP.

9.5.5 Inductively Coupled Plasma Emission Spectrophotometry (ICP)

Initial calibration is performed daily, not to exceed 24 hours, and continuing calibrations are 
performed every 10 samples. Initial calibration consists of one standard and a Blank that bracket 
the expected concentration range of the samples. Analysis of samples cannot begin until an initial 
calibration verification has been performed and is found to be within 5% of the true value for EPA 
Method 200.7 and 10% for SW846 6010 methods. The continuing calibration is required to be 
within 10% of the true value. Interference check standards are performed at the beginning and 
end of the sequence. Acceptance criteria are stated in the SOP.

9.5.6 Thermometers

Laboratory thermometers are checked annually for accuracy against certified, NIST traceable 
thermometers. Correction factors derived from the annual calibrations are applied to temperature 
readings where applicable. The analyst records the corrected temperature for all observations.
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NIST traceable thermometers are calibrated professionally and re-certified every year.  Records 
of thermometer calibrations are retained by the QA Department. All thermometers are tagged with 
the ID number, correction factor to be applied and the expiration of the calibration check. 

NOTE:   Electronic-based thermometers are calibrated on an annual basis. Thermometers are 
tagged with calibration information by the vendor, including the ID number, correction factor to be 
applied and the expiration of the calibration check. Certificates are kept on file in the QA 
Department.

Thermometers are not used past the calibration expiration date or if the thermometer is not 
reading properly. Replacement thermometers are calibrated and the maintenance logbook is 
updated when a change in the thermometer is required due to breakage, damage or expired 
calibration.

9.5.7 Balances

Calibration checks are performed for each day of use, for each balance. The calibration consists 
of a minimum of two weights, which bracket the weight to be measured. Additional calibration 
check procedures are performed on balances utilized in Microbiology laboratory. This additional 
procedure consists of a deflection test, which is performed to ensure that 100mg is detectable at 
a weight of 150 grams.  

The balance logbook lists the acceptance criteria and performance criteria for the various 
balances used in the laboratory. Calibration weight measurements must meet the acceptance 
criteria listed on the record form. 

Each balance is serviced and calibrated by a professional semi-annually. Balances are labeled 
with the balance number, date of service and the expiration date for the annual service check. 
The balance number used for any measurements requiring traceability is recorded with 
measurement data. Balances are not used past the expiration date or when the weight check is 
not within acceptable criteria. The accuracy of the calibration weights used by Alpha Analytical is 
verified annually by an accredited calibration service.

9.5.8 Mechanical volumetric pipettes

Delivery volumes for the mechanical volumetric pipettes (i.e. Eppendorf) are checked and 
recorded gravimetrically before use and on a quarterly basis. The verification is performed at the 
volume of use or bracketing the volume range of use. The check must be within the criteria stated 
in the laboratory logbook.  Pipettes failing acceptance criteria are tagged and removed from 
service until repaired and the criteria are met, or discarded and replaced.  Automatic pipettes are 
labeled with a unique ID number, volumes verified and expiration date. 

9.5.9 Ion Chromatography

The ion chromatograph calibration is by analyzing a set of five or more initial calibration solutions, 
with concentrations of analytes appropriate to the analytical methods. The concentrations must 
bracket the expected concentration range of the samples analyzed. Procedures for verifying the 
calibration curve are method specific. The initial calibration is performed at the start of each day. 
The calibration curve is verified at least after every 20 samples. 

9.5.10 pH Meters 

pH meters are calibrated prior to use for each day of use. The meter is calibrated following the 
procedure for pH analysis. The records of the calibration are recorded in an instrument logbook or 
in the raw data for the analysis being performed. At least two buffer solutions that bracket the 
measurement range for the analysis are used for calibration. A second source check standard is 
used at the end of a run to verify meter stability. Buffer solutions used for calibration are NIST 
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certified. Standard buffer solutions are not retained or re-used. The lot number of the buffer 
solutions is recorded in the data record to ensure traceability of the measurement to NIST.

9.5.11 Conductivity Meters

Three calibration standards of potassium chloride (KCL) solutions are analyzed annually on each 
instrument range. The calibration standards are used to verify instrument performance. The 
acceptance criteria are defined in the test SOP. If unacceptable performance is found, the cell is 
cleaned and rechecked. The cell is not used until satisfactory performance is achieved. 

A single KCL standard solution is used to calibrate each range of the instrument.  A second 
standard is used to check the calibration each day the meter is used. The check standard is near 
the measurement range for the samples to be analyzed. The acceptance criterion is  20% of the 
true value. The meter is labeled with expiration date for the annual calibration. A check standard 
that is NIST traceable is used to allow traceability. The check standard is performed at the end of 
the analysis run or at least after every 20 samples.

9.5.12 Autoclave

The date, contents, sterilization time and temperature, total cycle time and analyst’s initials are 
recorded each time the autoclave is used.  Autoclave cycles must be completed within 45 
minutes when a 15 minute sterilization time is used. Autoclave timing mechanisms are checked 
quarterly with a stopwatch to verify timing controls. A maximum temperature thermometer is used 
with each cycle to ensure the sterilization temperature is reached. 

Spore strips or ampoules are used weekly to confirm sterilization. BTSure ampoules are utilized 
as follows: An indicator ampoule is placed in most challenging area of sterilizer. Load is 
processed according to standard operating instructions. Remove from sterilizer and allow to cool 
for a minimum of 10 minutes. (Chemical indicator on label changes from green to black when 
processed.) Place the autoclaved indicator and un-autoclaved control indicator in an upright 
position in the plastic crusher provided. Gently squeeze crusher to break glass ampoules. 
Incubate both indicators at 55-60oC for 24 hours. Examine appearance for color change. Yellow 
color indicates bacterial growth. No color change indicates adequate sterilization.

Calibration is conducted and certified annually by an outside service provider and recorded. 
Certificates are kept on file.  Routine maintenance includes cleaning the autoclave seal to ensure 
freedom of caramelized media and cleaning drain screens to remove any debris buildup.  For the 
efficient operation of the unit, overcrowding is avoided.
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10 Test Methods and Standard Operating Procedures

10.1 Methods Documentation 

Analysis consists of setting up proper instrument operating conditions, executing acceptable 
calibrations, monitoring instrument performance tests, analyzing prepared samples, and 
collecting data from the analyses. The test method SOP describes the instrumental analysis 
procedures, quality control frequencies and acceptance criteria.  EPA accepted methods, national 
recognized methods or customer-specified methods are the basis for performance criteria, 
instrument conditions and the steps of the procedure. The method performance requirements of 
the published methods are followed unless otherwise specified by the customer.

The reference methods define the instrument operating conditions. In many of the reference 
methods, a range or general guidance on the operating conditions is defined. Documented 
modifications to the operating conditions clarify the reference methods or improve the quality of 
the results. In all cases where the method modifications are adopted, the performance criteria 
from the reference method must be met. Modifications to the operating conditions are stated in 
the SOP. Changes in the operating conditions made at the time of the analysis are documented 
in the appropriate laboratory or sequence log. A revision to the SOP takes place, when a day to 
day change in the operating condition improves performance for all matrices. 

The laboratory SOPs include the operation of measurement equipment. The SOPs contain the -
following information, as applicable:

The equipment used in the procedure, including equipment type
Equipment calibration and process for obtaining the measurement from 

the calibration
The step by step instructions to perform the measurement
Acceptance criteria for the calibrations 
Corrective action for failed acceptance criteria, including assessment of 

previous calibration results
The basis used for the calibration standards such as traceability to NIST 

or EPA or demonstration of comparability 
Frequency at which the equipment will be calibrated, adjusted and 

checked 
The records maintained to document the calibration and use of 

measurement equipment 
The calibration status for the equipment
The environmental conditions necessary before measurement equipment 

may be calibrated or used for measurement 
Allowed adjustments to measurement equipment, including software, 

which will not invalidate the laboratory analysis
Maintenance of the equipment and record keeping to track performance 

before and after maintenance is completed
Define the standards, reagents and sample handling, interferences, 

preservation, and storage in order to assure measurement 
performance
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10.2 Standard Operating Procedures (SOPs)

Alpha Analytical maintains SOPs that accurately reflect all phases of current laboratory activities 
such as assessing data integrity, nonconformance actions, handling customer complaints, sample 
receipt and storage, purchasing of all materials, and all test methods. These documents include 
equipment manuals provided by the manufacturer, internally written documents, and published 
methods with documented changes or modifications. 

Copies of all SOPs are accessible to all personnel in electronic form through Qualtrax. Each SOP 
clearly indicates the published date of the document and the revision number. 

10.3 Laboratory Method Manual (s)

All SOPs are posted as secure documents in the Alpha Qualtrax system.  Directories are 
available for each laboratory area and administrative area in appropriate subfolders. Each SOP 
includes or references where applicable:

1) identification of the test method and where applicable;
2) applicable matrix or matrices;
3) method detection limit;
4) scope and application;
5) summary of method;
6) definitions;
7) interferences;
8) safety;
9) equipment and supplies
10) reagents and standards
11) sample collection, preservation, shipment and storage;
12) quality control;
13) calibration and standardization;
14) procedure;
15) calculations;

      16) method performance;
17) pollution prevention;
18) data assessment and acceptance criteria for quality control   

measurements;
19) corrective actions for out-of-control data;
20) contingencies for handling out-of-control or unacceptable data;
21) waste management;
22) references; and
23) any tables, diagrams, flowcharts and validation data. 

In cases where modifications to the published method have been made by the laboratory or 
where the referenced method is ambiguous or provides insufficient detail, these changes or 
clarifications are clearly described in the SOP.

10.4 Test Methods

The laboratory uses appropriate methods and procedures for all tests and related activities within 
its responsibility (including sampling, handling, transport and storage, preparation of items, 
estimation of uncertainty of measurement and analysis of test data). The method and procedures 
are consistent with the accuracy required, and with any standard specification relevant to the 
calibrations or tests concerned. When the use of mandated methods for a sample matrix is 
required, only those methods are used. Where methods are employed that are not required, the 
methods are fully documented and validated and are available to the customer and other 
recipients of the relevant reports.
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The customer requests the reference method for sample analysis usually based on the regulatory 
program. The customer services staff may assist the customer with method selection when the 
customer specifies the regulatory program, but is unsure of the correct method required.   The 
Laboratory Technical Manager or Quality Assurance Officer recommends methods for non-
regulatory programs.  In all cases, recommendation of methods is based on customer-defined 
method performance criteria.  Customer services may recommend a procedure that meets the 
customer method performance criteria.

10.5 Method Validation/Initial Demonstration of Method Performance

Before acceptance and use of any method, satisfactory initial demonstration of method 
performance is required. In all cases, appropriate forms are completed and retained by the 
laboratory and made available upon request. All associated supporting data necessary to 
reproduce the analytical results is retained. Initial demonstration of method performance is 
completed each time there is a significant change in instrument type, personnel or method.

10.6 Sample Aliquots

The aliquot sampling process from a submitted sample is part of a test method. The laboratory 
uses documented and appropriate procedures and techniques to obtain representative sub-
samples. Sample aliquots removed for analysis are homogenized and representative portions 
removed from the sample container. Personnel record observations made during aliquot sampling 
in the test method logbooks.

10.7 Data Verification

Calculations and data transfers are subject to appropriate checks which is a 3 tier approach.  The 
initial analyst verifies all of his work, a secondary review of 100% of the initial is conducted by a 
an independent qualified analyst.  A Customer Services representative reviews data for project 
and method performance requirements where applicable.  A  QA representative reviews data for 
project and method performance requirements when requested by a Customer. Final report 
review is performed by an authorized company signatory.  

For drinking water suppliers, every effort is made to notify the Customer within 24-hours of 
obtaining valid data of any results that exceed any established maximum contaminant level or 
reportable concentration. Analyst or Department Supervisor notifies the Customer Services 
Department of the sample number(s), Customer name, analysis and sample results (preliminary 
or confirmed). The Customer Services Department notifies the customer.  

The laboratory Report Generation and Approval SOP describes the practices to ensure that the 
reported data is free of transcription errors and calculation errors. Manually entered data into the 
LIMS is dual entered and checked by the LIMS to minimize transcription errors. The laboratory 
test method SOP describes the quality control measures used to assure method performance 
before reporting data. 

10.8 Labeling of Standards and Reagents

The purchase, receipt and storage of consumable materials used for the technical operations of 
the laboratory include the following:

a) The laboratory retains records of manufacturer’s statement of purity, of the origin, purity 
and traceability of all chemical and physical standards. 

b) Original reagent containers are labeled with the date opened and the expiration date. 
c) Detailed records are maintained on reagent and standards preparation. These records 

indicate traceability to purchased stocks or neat compounds and include the date of 
preparation and preparer's initials.
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d) Where calibrations do not include the generation of a calibration curve, records show the 
calibration date and type of calibration standard used. 

e) All prepared reagents and standards are uniquely identified and the contents are clearly 
identified with preparation date, concentration and preparer's initials. These procedures 
are outlined in Westboro SOP/1745 and Mansfield SOP/1816.

10.9 Computers and Electronic Data Related Requirements

Computers or automated equipment are used for the capture, processing, manipulation, 
recording, reporting, storage or retrieval of test data. The laboratory ensures that computer 
software is documented and adequate. The goals of the software development methodology, 
existing system validations and the change control system are to ensure that:

the software systems perform the required functions accurately, 
the users understand how to use the system, and 
auditors can assure themselves of the validity of the analytical data.

The computer systems used at Alpha Analytical are purchased. A coordinated effort is made with 
the supplier to assure the computer operations meet the laboratory requirements for data 
integrity. Alpha Analytical has a formal validation program of its computer systems. The validation 
program is a comprehensive program to ensure data transmitted, reported or manipulated by 
electronic means is correct and free of errors. The validation and verification approach is 
separated into three areas. 

1. New software is developed and validated using test data. Records of 
validation include the test data report, date and initials. Where 
formulas are part of the program, documentation includes manual 
verification of the final calculated values. New software includes the 
development of macros for spreadsheets and other tools using 
commercial software packages. 

2. Reasons for changes to software are identified through flaws in 
existing documentation or the need to improve system processes 
and are documented on the Nonconformance Report. Final 
implementation of the change is documented on the 
nonconformance action form. The tracking and timelines of making 
the change is readily available. This process also provides the 
complete documentation of all software and electronic data reporting 
problems.  All nonconformance identified with electronic data 
process result in corrective action that are reported to management 
before or at the bi-weekly executive meeting.  Customers will be 
notified prior to any changes to software or hardware that will 
adversely affect customer electronic data.  This information is 
provided by IT department to QA and Project Managers to be 
communicated to appropriate customers.

Verification of system integrity is through routine maintenance, protection from unauthorized 
access and electronic verification programs. Routine maintenance including system backups are 
performed on a scheduled basis. The backup process and password and access protections are 
defined in the Computer System Backup Control SOP/1562 and Computer Security SOP/1563. 
Electronic verification may be used to assure the commercially purchased software is performing 
at its original specifications. This includes virus checking of all network operation at least once per 
week. Documentation of all verification and maintenance operations is retained.  
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11 Sample Handling, Sample Acceptance Policy and Sample Receipt

The Sample Login and Custody procedures define the process for sample management from 
sample receipt through analysis and to disposal. These procedures detail the process for sample 
receipt, records and storage pending analysis.

Customers or Alpha’s Couriers deliver samples to the laboratory during normal business hours. 
Sample receiving occurs in the sample management area. 

Customer service personnel place bottle orders. The orders are filled following the bottle order 
instruction form.  Blanks are prepared as needed with minimal storage. All glass containers are 
packed to minimize or prevent breakage. The containers are placed in plastic coolers or shipping 
packages and Chain-of Custody forms, seals (if requested) and labels enclosed.  The bottle order 
is shipped by third party, picked up by the customer or customer representative or delivered by 
Alpha courier to the customer.

11.1 Sampling Supplies 

11.1.1 Sample Containers 

Sample containers provided by Alpha Analytical include labels, preservatives and a blank chain of 
custody form. Preservatives and containers are lot controlled and verified as appropriate for the 
indicated type of analysis. 

Each lot of containers used for the collection of samples for microbiological analysis is checked 
for sterility prior to distribution. Sterility checks are performed by Microbiology staff and results 
recorded in Microbiology Sample Container Sterility Log.

Sample Containers for collecting Air samples (TO-15) are cleaned and prepared according to 
SOP 2190 “Cleaning and Preparation Procedures for Equipment used to collect Air sample for 
analytis of Volatile Organic Compounds”.

11.1.2 Chain of Custody 

Chain of custody forms must accompany all samples received by Alpha personnel. The chain of 
custody form indicates the sample origin and arrival at the laboratory and identifies the analyses 
requested.

11.1.3 Reagent  Water 

Alpha Analytical supplies laboratory pure water for field QC blanks. Water used for volatile 
organics must be free of volatile compounds below the method detection limit. The quality of the 
laboratory water is monitored for conductivity once per day. Additional water quality criteria may 
be monitored based on customer specific requests. The water quality in the laboratory is 
monitored for chemical parameters as required by the EPA certification manual for drinking water 
(Water Quality Monitoring SOP/1738).
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11.2 Sample Tracking 

Alpha Analytical uses an internal chain-of-custody in LIMs for sample tracking control purposes. 
When requested or required by regulation a legal custody program is used in addition to the 
routine laboratory practices. Legal custody practices must be arranged at the time of contractual 
commitment.

For legal custody the process must include complete and continuous records of the physical 
possession, storage, and disposal of sample containers, collected samples, sample aliquots, and 
sample extracts or digestates. For legal custody a sample is in someone’s custody if:

1. It is in one’s actual physical possession;

2. It is in one’s view, after being in one’s physical possession;

3. It is in one’s physical possession and then locked up so that no one 
can tamper with it;

4. It is kept in a secured area, restricted to authorized personnel only.

The routine sample handling and tracking process includes unique identification of all sample 
containers, initials of the person removing the sample from the sample management area and 
documentation of the date of sample removal for disposal.

Samples are assigned a unique identification number from the LIMS program.  Each sample 
container label includes a unique identifier for the container.  The person handling the sample is 
recorded along with the unique identifier in the container tracking records in LIMS.  

ALPHA ANALYTICAL utilizes a custom designed Laboratory Information Management 
System (LIMS) to uniquely identify and track samples and analytical data throughout the 
facility. The LIMS log-in, is initiated by the Sample Custodian when the following 
information is entered into the computer:

 Quote number (unique to the project if requested)
 Project name or description
 Analyses requested (per matrices received)
 Sample number (unique to this sample)
 Sample descriptions (customer ID, including number of received containers)
 Date received
 Date(s) and time(s) collected
 Date analytical results are due

11.2.1 Chain of Custody 

Chain of custody forms must accompany all samples received by Alpha personnel. The chain of 
custody form indicates the sample origin and arrival at the laboratory and identifies the analyses 
requested.

 Customer's name and address
 Notation of special handling instructions
 Additional comments or instruction for the laboratory
 Purchase order number(s), if applicable

Alpha Job Numbers (Process for assigning numbers)

Alpha Job Numbers are unique #’s automatically designated by our LIMS 
computer system for every individual customer project. 
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There are 3 parts to this number:
 All numbers start with the letter “L”
 The next two numbers are the last two numbers of the current year.  
 The last five numbers are pulled sequentially by the LIMS as each Login 

personnel requests a new number for a job.

For example….  L0904165  ---- Year 2009 and  4,165th job to be logged in 
this year.

The Alpha Job Number then may contain as many extensions as there are 
individual samples in a job.   L0904165-01 is the first sample,  L0904165-02 
is the second and so on.  Each sample may contain as many as 26 
containers as the containers are designated with the letters of the Alphabet, 
and each container receives its own bar-coded label.  For example,  
L0904165-09A is the first container of the 9th sample listed on a customer’s 
Chain of Custody.

Each container is labeled with a unique identifier, a label with a unique identifier number 
is placed on each sample container.  Once labeled, the sample containers are placed in 
the appropriate storage area. 

11.3 Sample Acceptance Policy 

The sample management personnel check for proper sample labeling, preservation and handling 
at the time of arrival at the laboratory. The customer and customer services manager specifies 
the proper sample preservation, containers, cooling and other criteria on the project review form 
and in the LIMS. Sample management staff record all observations and immediate notify 
customer services of any discrepancies or questions arising during sample receipt.

It is possible for samples or sample containers to be lost, damaged, or determined to be 
unsuitable, for whatever reason, after initial receipt at Alpha Analytical. The problem is brought to 
the attention of a customer services manager who reports it to the customer. Plans for disposition 
of the affected samples or container are agreed upon with the customer, carried out, and 
recorded in the project records.  Sample hold times and preservations are listed on the Alpha 
website (www.alphalab.com) under Support Services “Sampling Reference Guide”.

11.4 Sample Receipt Protocols 

The sample management staff receives all samples. A unique job number is assigned to each 
shipment of samples received from a customer. The in-house records for the incoming job, 
including the internal Chain-of -Custody, are initiated with a Sample Delivery Group (SDG) form. 
The customer, and Alpha courier and/or the sample management personnel sign the sample 
custody form at the time of receipt at the laboratory. Samples received via overnight courier are 
signed on the bill of lading. The bill of lading, SDG form and the sample custody form are 
completed for external courier delivered samples.

The sample management staff examines the shipping containers, their contents, and 
accompanying customer documentation. Information about the sample identification, the location, 
date and time of collection, collector’s name, preservation type, sample type, presence and 
condition of custody seals, the state of preservation of the samples and other required information 
is noted on the SDG form. Any discrepancies in documentation or problems with sample 
condition such as appropriate sample containers, thermal preservation variation, holding times 
and adequate sample volumes are noted and brought to the attention of the customer via the 

http://www.alphalab.com/
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nonconformance action form, The login staff or project manager contacts the client via email or or 
by phone. The Customer Services Manager provides clarification or further instruction to the 
sample management staff on the processing of the samples that are incomplete or missing 
required information. 

The sample management staff logs the samples in the LIMs and a durable label for each 
container is printed. The custodian attaches each label to the appropriate sample container. The 
following information is recorded for tracking internal custody: laboratory sample ID, customer 
sample ID, sample matrix and storage location. Sample receipt and log-in specifically requires: 
date and time of laboratory receipt of sample(s); sample collection date; unique laboratory ID 
code; field ID code supplied by sample submitter; requested analyses; signature or initials of data 
logger; comments from inspection for sample acceptance or rejection and in some cases, sample 
bottle codes.

11.5 Storage Conditions 

Alpha Analytical stores samples under proper environmental conditions to ensure their integrity 
and security. Samples are stored at temperatures that meet specifications of the methodology, 
regulatory agencies and customer directives. Refrigerators are monitored and controlled to be 
within 4 ± 2C. Chemical, temperature, holding times and container storage requirements are 
listed in the LIMS project database. 

Customer Quality Assurance Project Plans may list preservation requirements differing from the 
laboratory. The sample management staff reviews project information for projects specific 
handling. Addition of chemical preservative to sample containers normally is done in the field at 
the time of sampling. Chemical preservation and temperature preservation checks at the time of 
receipt are recorded except for volatile organic compounds, bacteria, sulfite, and dissolved 
oxygen preservation. Any differences from laboratory or customer specific requirements are 
recorded on nonconformance action forms and contact made with the customer by the Customer 
Services Manager or designee. 

Sample storage facilities are located within the sample management area, walk-in custody 
refrigerator or in designated sample storage areas within the analytical departments. Internal 
chain-of-custody procedures and documentation pertaining to sample possession, removal from 
storage, and transfer are outlined in the sample custody procedure. Samples are returned to the 
sample storage area after the sample portion is removed for analysis. Extracts and digestates are 
tracked and follow the same internal custody operation. Extracts and digestates are removed to 
the waste disposal area after analysis for proper disposal. 

Sample storage precautions are used to ensure that cross contamination does not occur during 
sample storage. Refrigerator storage blanks are monitored bi-weekly for volatile compounds.. The 
storage blank information allows the assessment of potential cross contamination in the sample 
storage refrigerator. 

Temperatures of cold storage areas are recorded continuously in the data logger system. 
Corrective action is done as necessary when temperatures are not within the control criteria. In 
both the Westboro and Mansfield facilities, Automated Data loggers are linked to thermocouples 
in custody refrigerators and freezers in the Sample Storage areas as well as department 
standards/storage refrigerators and freezers.  The Data logger is calibrated and certified by an 
outside vendor annually and on a quarterly basis for DOD standards/storage refrigerators and 
freezers. If there is a catastrophic failure of custody refrigerators, a record of all samples affected 
and customers associated with such samples are notified of any samples affected by the failure.  
Refrigerators and/or freezers not connected to the Data Logger system have temperatures 
measured with NIST traceable thermometers. Temperature records indicate the thermometer or 
sensor (Data logger) used for obtaining the measurement. 
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11.6 Sample Disposal 

Samples are held for 21 calendar days after the report is released to the customer. Upon written 
customer request samples may be held longer in an uncontrolled area. Requests for controlled 
sample storage must be arranged at the time of contractual commitment.  Air canister samples 
are held for 3 days after the report is released to the customer.

An authorized waste carrier is contracted to pick up waste as needed and dispose of it, in 
accordance with all regulatory requirements. Post-analysis disposition of samples is dependent 
upon project specific requests. Remaining sample material may be returned to the customer, 
safely discarded, or archived for a specific time prior to disposal. The waste disposal SOP 1797 
defines the specific requirements for sample disposal and other waste disposal operations.

The sample management staff are responsible for the archival and disposal of raw samples, 
extracts and digestates. Raw and prepared samples may not be archived or disposed until all of 
the designated analyses are complete and resultant analytical data is sent to customers. Samples 
in storage are retained a minimum of 21 calendar days after reporting the results to the customer. 
Any samples requiring more than 21 calendar days are archived.  Air canister samples requiring 
storage more than 3 business days require prior approval.

When a customer has requested the return of samples, the sample management staff prepares 
and ships the samples according to the same custody procedures in which the samples were 
received and following any customer specified requirements. Protection of the samples during 
delivery is ensured by the implementation of special packaging procedures. Packages are 
delivered by a commercial carrier whose procedures for protecting the samples are not within the 
control of this laboratory. Customers are informed that a commercial carrier will deliver their 
samples if required.
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12 Records

Alpha Analytical has a record system that produces accurate records, which document all 
laboratory activities. The laboratory retains records of all original observations, calculations and 
derived data, calibration records and a copy of the test for ten years minimum. The system 
retains records longer than the minimum upon the request of authorized customers, agencies or 
another regulator. Note: Ohio VAP requires notification before disposal of any VAP records.

12.1 Record Keeping System and Design 

The record keeping system allows reconstruction of laboratory processes that produced the 
analytical data of the sample. 

a) The records include the names of personnel involved in sampling, preparation, 
calibration or testing.

b) Information relating to laboratory facilities equipment, analytical methods, and 
activities such as sample receipt, preparation, or data verification are 
documented.

c) The record keeping system provides retrieval of working files and archived 
records for inspection and verification purposes.

d) Documentation entries are signed or initialed by responsible staff.

e) Generated data requiring operator logging on appropriate logsheets or logbooks 
are recorded directly and legibly in permanent ink

f) Entries in records are not obliterated by any method. Corrections to errors are 
made by one line marked through the error. The person making the correction 
signs and dates the correction.

g) Data entry is minimized by electronic data transfer and ensuring the number of 
manual data transcriptions is reduced.

12.2 Records Management and Storage 

1. Records including calibration and test equipment, certificates and 
reports are safely stored, held secure and in confidence to the 
customer. 

2. The laboratory maintains hardware and software necessary for 
reconstruction of data. 

3. Records that are stored or generated by computers have hard copy 
or write-protected backup copies. 

4. Alpha Analytical has established a record management system, for 
control of hard copy laboratory notebooks.
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5. Access to archived information is carefully controlled and is limited to 
authorized personnel. These records are protected against fire, theft, 
loss, environmental deterioration, vermin, and in the case of 
electronic records, electronic or magnetic sources. 

6. In the event that Alpha Analytical transfers ownership or goes out of 
business, there is a plan to ensure that the records are maintained or 
transferred according to the customer’s instructions.   A plan will be 
developed to maintain continuity of our record keeping systems as 
requested and/or required by both state and federal laws.  

Alpha Analytical retains all original hard copy or electronic raw data for calibrations, samples, and 
quality control measures for ten years, including:

1. Analysts work sheets and data output records, 

2. Reference to the specific method, 

3. Calculation steps including definition of symbols to reduce 
observations to a reportable value, 

4. Copies of all final reports

5. Archived SOPs,

6. Correspondence relating to laboratory activities for a specific project,

7. All nonconformance action reports, audits and audit responses,

8. Proficiency test results and raw data,

9. Data review and cross checking.

The basic information to tie together analysis and peripherals such as strip charts, printouts, 
computer files, analytical notebooks and run logs for Alpha Analytical includes:

1. Unique ID code for each Laboratory sample or QC sample;

2. Date of analysis;

3. Instrument identification and operating conditions;

4. SOP reference and version;

5. Calculations;

6. Analyst or operator’s initials/signature. 

In addition, Alpha Analytical maintains records of:

1. Personnel qualifications, experience and training

2. Initial and continuing demonstration of proficiency for each analyst

3. A log of names, initials and signatures for all individuals who are 
responsible for signing or initialing any laboratory records. Use of 
electronic signatures has been approved by regulatory agencies.

12.3 Laboratory Sample Tracking 

A record of all procedures to which a sample is subjected while in the possession of the 
laboratory is maintained. These include but are not limited to records pertaining to: 
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a) Sample preservation including appropriate sample container and compliance with 
holding time requirement;  If the time of the sample collection is not provided, the 
laboratory must assume the most conservative time of day (i.e., earliest).

b) Sample identification, receipt, acceptance or rejection and log-in;

c) Sample storage and tracking including shipping receipts, transmittal forms, and 
internal routing and assignment records; this includes inter-laboratory transfers of 
samples, extracts and digestates.

d) Sample preparation including cleanup and separation protocols, ID codes, volumes, 
weights, instrument printouts, meter readings, calculations, reagents;

e) Sample analysis;

f) Standard and reagent origin, receipt, preparation, and use;

g) Equipment receipt, use, specification, operating conditions and preventative 
maintenance;

h) Calibration criteria, frequency and acceptance criteria;

i) Data and statistical calculations, review, confirmation, interpretation, assessment and 
reporting conventions;

j) Method performance criteria including expected quality control requirements;

k) Quality control protocols and assessment; 

l) Electronic data security, software documentation and verification, software and 
hardware audits, backups, and records of any changes to automated data entries;

m) Automated sample handling systems;

n) Records storage and retention; and

o) Disposal of hazardous samples including the date of sample or sub-sample disposal 
and the name of the responsible person.

p) The COC records account for all time periods associated with the samples.

q) The COC records include signatures of all individuals who had access to individual 
samples. Signatures (written or electronic) of all personnel who physically handle the 
samples. Time of day and calendar date of each transfer or handling procedure.

r) Common carrier documents.
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13 Laboratory Report Format and Contents

The Process Planning and Control Procedure details the recording and reporting of data as 
required by the customer and in accordance with relevant environmental regulations.

Customers specify the report delivery and deliverables required for the work submitted. Report 
delivery includes standard turnaround and rush turnaround. Customers specify the delivery 
address or multiple addresses and method of delivery such as U.S. Mail, facsimile or electronic at 
the start of the project. Alpha Analytical provides data deliverables in hardcopy or electronic 
format. At the start of any project, the electronic deliverable formats required must be received 
before sample arrival. Affidavits are required with each report or series of reports generated for a 
particular project for Ohio VAP reports.

Reporting packages are available for routine regulatory reporting requirements. Regulatory 
reporting packages include only the information requested by the regulatory agency. In addition to 
regulatory report packages, Alpha Analytical prepares a standard report format. The standard 
report format includes:

1. Title: “Certification of Analysis”

2. Name and address of the laboratory

3. Laboratory Job Number, page number and total number of pages 
included in the report. 

4. Name and address of the customer

5. Alpha sample number, Customer identification, Sample location

6. Samples identified that do not meet the sample acceptance 
requirements for project. 

7. Date of sample receipt, sample collection, preparation or extraction 
date and time (if applicable), analysis date and time, report date and 
analyst

8. Identification of data reported by subcontractors

9. Test name and reference method number

10. Delivery method and sampling procedures when collected by lab 
personnel 

11. Deviations or modifications that affect data quality and/or data 
integrity.  These deviations or modifications are included in narrative 
statements and/or data merger files.

12. Statement that results relate only to the sample tested

13. Statement that report must be copied in full unless the laboratory 
provides written permission for partial copies

14. Glossary, References and limits of liability

15. Units of measure and reporting detection limit

16. Quality control data for: % Recovery surrogates, % Recovery of LCS, 
% RPD of LCSD, Blank analysis, % Recovery Matrix Spike, %RPD 
of Laboratory Duplicates, as applicable

17. Signature, title and date of report
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18. A “Certificate/Approval Program Summary” page is included at the 
end of the report that identifies analytes for which Alpha Analytical 
holds certification and for those analytes reported that it does not.  
This summary also includes the certification numbers for either 
NELAP certified states, State certifications (e.g. Massachusetts 
laboratory certification identification number)..

19. Alpha Analytical does not accept samples from private residents for 
drinking water analysis and therefore maximum contaminant levels 
are not necessary.  If Alpha were to change its policy and report 
drinking water samples, MCLs would be included with the report.

Results transmitted by facsimile or other electronic means include a statement of confidentiality 
and return of the materials at the laboratory’s expense.

The laboratory notifies the customer in writing of any circumstance that causes doubt on the 
validity of the results. The amended or modified report lists the change, reason for the change, 
affected page numbers, date of the amendment and authorized signature. The customer will be 
notified prior to changes in LIMs software or hardware configurations that will adversely affect 
customer electronic data.

13.1 Data Qualifiers

The following data qualifiers are used in conjunction with analytical results depending on 
the definition, state or regulatory program and report type.

Note:  ”J”  Estimated value:   Upon customer request, the Target analyte concentration 
can be reported below the quantitation limit (RL), but above the Method Detection Limit 
(DL) with a “J” qualifier as long as there is a LOD study on file.  (See section 5.11)
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Data 
Qualifier   Qualifier Information Regulatory Requirement

A
Spectra identified as "Aldol 
Condensation Product". CT RCP, NC

    

B

The analyte was detected above the 
reporting limit in the associated 
method blank.  Flag only applies to 
associated field samples that have 
detectable concentrations of the 
analyte at <5x the concentration 
found in the blank.  For MCP-related 
projects, flag only applies to 
associated field samples that have 
detectable concentrations of the 
analyte at less than 10x the 
concentration found in the blank.    
For NJ-Air-related projects, flag only 
applies to associated field samples 
that have detectable concentrations 
of the analyte above the reporting 
limit. For NJ-related projects 
(excluding Air), flag only applies to 
associated field samples that have 
detectable concentrations of the 
analyte, which was detected above 
the reporting limit in the associated 
method blank or above five times 
the reporting limit for common lab 
contaminants (Phthalates, Acetone, 
Methylene Chloride, 2-Butanone)
For DOD related projects, flag 
applies to detectable concentration 
of target analyte in the blank that 
exceeds ½ the LOG or is greater 
than 1/10  the concentration in the 
field sample

EPA Functional Guidelines 
'MassDEP MCP, CT RCP, 
NJ-TO15/LL-TO15; NJ Tech 
Guidance 2014, DOD QSM 
5.1

    

C  

Co-elution: target analyte co-elutes 
with a known lab standard (i.e. 
surrogates, internal standards, etc.) 
for co-extracted analyses.

    

D

Concentration of analyte was 
quantified from diluted analysis. 
Flag only applies to field samples 
that have detectable concentrations 
of the analyte.

NJ-TO15/LL-TO15 - Air only 
EPA Functional Guidelines; 
EPA Region 2,5

 DL
Same was re-analyzed at a dilution.  
Qualifier applied to sample number.  
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E

Concentration of analyte exceeds 
the range of the calibration curve 
and/or linear range of the 
instrument.

EPA Region  2,5                 
CT RCP, NJ-TO15/LL-TO15

    

G

The concentration may be biased 
high due to matrix interferences (i.e. 
co-elution) with non-target 
compound(s). The result should be 
considered estimated. In-house/Forensics.

H

The analysis of pH was performed 
beyond the regulatory-required 
holding time of 15 minutes from the 
time of sample collection.

THE NELAC INSTITUTE 
(TNI) STANDARDS

I

The lower value for the two columns 
has been reported due to obvious 
interference. In-house.

    

J

Estimated value. This represents an 
estimated concentration for 
Tentatively Identified Compounds 
(TICs). CT RCP (for TICs), 

JN   (NJ)

Presumptive evidence of 
compound.  This represents an 
estimated concentration for 
Tentatively Identified Compounds 
(TICs), where the identification is 
based on a mass spectral library 
search.

EPA Functional Guidelines 
'NJ-TO15-LL

    

ND DU-J

Not detected at the method 
detection limit (MDL) for the sample, 
or estimated detection limit (EDL) 
for same-related analysis In-house

P All DU

The RPD between the results for 
the two columns exceeds the 
method-specified criteria. MassDEP MCP, CT RCP

Q All DU

The quality control sample exceeds 
the associated acceptance criteria. 
Note: This flag is not applicable for 
matrix spike recoveries when the 
sample concentration is greater 
than 4x the spike added or for batch 
duplicate RPD when the sample 
concentrations are less than 5x the 
RL. (Metals only.)

R All DU
Analytical results are from sample 
re-analysis Customer-specific
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RE All DU
Analytical results are from sample 
re-extraction. Customer-specific

    

S
Analytical results are from modified 
screening analysis
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13.2 Compound Summation for Organic Analyses

In order to be compliant with regulations from certain states, Alpha Analytical has created the 
following Summation Rules to cover reporting “Total Analytes”.  The following are an example 
of several compounds that can be reported as “Totals”: 
 

Volatiles:   

1,3-Dichloropropene, Total cis + trans isomers 

Xylenes, Total m/p + o isomers 

1,2-Dichloroethene, Total cis + trans isomers 

Trihalomethanes, Total Chloroform + Bromoform +  

  Dibromochloromethane + 

  Dichlorobromomethane 

PCBs:   

PCBs, Total Sum of reportable Aroclors 

  (all Aroclors reported for the project) 
 
 
The following are the summation rules that the LIMs uses to calculate the Total values: 
 
  

Summation Rules: 

      

H + H = H   Key: 

H + J = J   H = Hit (above RL) 

J + J = J   J = J-flagged value 

H + ND = H   ND = U-flagged value 

J + ND = J     

ND + ND = ND     
 
 

The ND values are considered “0” during the calculations. 
The “E” flagged values (over the calibration) are ignored and not utilized during the calculations. 
Any “N” flagged values (do not report) are ignored and not utilized during the calculations. 
For dual-column analysis, the Total is reported as part of column “A” data, unless all individuals 
are reported from “B” column.
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For analytical group summations, the Total is reported based on the associated “Reporting List”.  
        For example, if only 7 Aroclors are requested, then the Total is based on 7 Aroclors, not 9.
 
The RL and MDL for Totals will always be the lowest of the individual compounds used in the 
summation. 

For each Total summation, two values are calculated: TOTALH (calculated from all associated 
hits above the R L– used in DU reporting formats) and TOTALJ (calculated from all associated 
hits and J flagged values – used in DJQL reporting formats).  Total concentrations are calculated 
for all samples and QC samples (however, recoveries are not calculated since they are only 
calculated for the compounds spiked) 

If a Total summation is requested, the individual compounds must also be reported. 
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14 Outside Support Services and Supplies

When Alpha Analytical purchases outside services and supplies in support of tests, the laboratory 
uses only those outside services and supplies that are of adequate quality to maintain confidence 
in the tests.  Differences between Request/Tender and Contracts must be resolved before work 
commences.

The Purchasing SOP/1726  describes approval and monitoring of all suppliers and subcontractors 
used by the laboratory. Where no independent assurance of the quality of outside support 
services or supplies is available, the laboratory ensures that purchased equipment, materials, and 
services comply with specifications by evaluating method performance before routine use. 

The laboratory checks shipments upon receipt as complying with purchase specifications. The 
use of purchased equipment and consumables is only after the evaluation and compliance to the 
specifications is complete. The Purchasing SOP/1726 describes the details for receipt and 
inspection of purchased product.

The Purchasing SOP describes the process for raising, review and placement of purchase 
orders. It is company policy to purchase from third party certified suppliers and subcontractors 
wherever possible. Purchases must be from suppliers approved by the Laboratory. Laboratory or 
sampling subcontractors specified by the customer are noted as “Trial” on the purchase order. 
This identifies the subcontractor as a non-approved subcontractor.  All DoD work that is 
subcontracted must comply with Alpha’s management system and must comply with the QSM 
standard and is subject to DoD customer approval.

The laboratory maintains list of approved vendors (Form 18302) and subcontractors from whom it 
obtains support services or supplies required for tests.

14.1 Subcontracting Analytical Samples

Customers are advised, verbally and/or in writing, if any analyses will be subcontracted to 
another laboratory.  Any testing covered under the NELAC Institute (TNI) Standards that 
requires subcontracting, will be subcontracted to another THE NELAC Institute (TNI) 
Standard accredited laboratory for the tests to be performed.  The laboratory approves 
testing and sampling subcontractors by review of current state, national or other external 
parties’ certifications or approvals. This document must indicate current approval for the 
subcontracted work. Any sample(s) needing special reports (i.e., MCL exceedance) will 
be identified on the chain of custody when the laboratory subcontracts with another 
laboratory. Subcontractor Laboratory Certifications are located in Qualtrax under 
Customer Services folder

The Sample Receipt and Login Procedure describes the process for sample handling when 
subcontracting samples. The quotation form lists the subcontractor in order to notify the customer 
of any subcontracted work. Customer notification of subcontracted work is in writing before 
releasing samples to the subcontractor.

The review of subcontractor documents for completeness and meeting the specifications defined 
for the project follows the laboratory process for reporting and verification of process data. The 
person responsible for receiving the order reviews the information supplied by the subcontractor 
instead of the Department Supervisor.
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15 Customer Relations

15.1 Customer Service

The majority of the customer services occur from personnel in the administration, sample 
receiving and sampling areas. Customer service involves inquiries into services offered, technical 
consulting, placing orders, and receiving orders, providing updates on the status of orders and 
completing orders. Personnel interacting with customers must document and review customer 
specific project requirements. Call Tracker is used to document communications with customers 
(SOP/1723).  Personnel must document customer interactions following the appropriate 
laboratory procedures. Each person must communicate deviations, modifications and customer 
requests following the laboratory defined procedures.

15.2 Project Management

During staff meetings the laboratory management reviews requests for new work. The Operations 
Director and/or Laboratory Technical Manager address all capacity and capability issues. Where 
conflicts in workload arise, customer notification is immediate. The Project Communication Form 
(PCF) contains the documentation of all project information. Cooperation between laboratory and 
customer services staff allows direct communication and scheduling. Management arranges 
complex scheduling and coordination between departmental areas.  Documentation of approval 
for waivers from the DoD QSM requirements must be documented on a project specific waiver.  
This documentation needs to be in writing and readily available for review.

15.3 Complaint Processing

The laboratory staff documents all customers or other parties’ complaints or concerns regarding 
the data quality or laboratory operations. The Nonconformance Report records complaints, 
correcting the concern, and resolving the concern with the customer or other party. The process 
uses the same form and process as the nonconformance action process. Where repetitive 
corrective actions indicate a problem, an audit of the area, Customer Inquiry and Complaint 
SOP/1722 is immediate to ensure the corrective action has effectively solved the concern.
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16 Appendix A – Definitions/References

The following definitions are from Section 3.0 of the 2009 TNI Standard. The laboratory adopts 
these definitions for all work performed in the laboratory.  

Acceptance Criteria: specified limits placed on characteristics of an item, process, 
or service defined in requirement documents. (ASQC)

Accreditation: the process by which an agency or organization evaluates and 
recognizes a laboratory as meeting certain predetermined qualifications or 
standards, thereby accrediting the laboratory. (TNI)

Accuracy: the degree of agreement between an observed value and an accepted 
reference value. Accuracy includes a combination of random error (precision) 
and systematic error (bias) components which are due to sampling and analytical 
operations; a data quality indicator. (TNI) 

Aliquot: A discrete, measured, representative portion of a sample 
taken for analysis. (EPA QAD glossary) 

Analyst:  The designated individual who performs the “hands-on” analytical methods 
and associated techniques and who is the one responsible for applying required 
laboratory practices and other pertinent quality controls to meet the required level 
of quality. (TNI)

Analyte:   The specific chemicals or components for which a sample is analyzed; it 
may be a group of chemicals that belong to the same chemical family, and which 
are analyzed together.   (EPA Risk Assessment Guide for Superfund; OSHA 
Glossary)

Analytical Uncertainty:  A subset of Measurement Uncertainty that includes all 
laboratory activities performed as part of the analysis. (TNI)

Assessment: The evaluation process used to measure or establish the performance, 
effectiveness, and conformance of an organization and/or its systems to defined 
criteria (to the standards and requirements of laboratory accreditation. (TNI)

Assessment (Clarification): The evaluation process used to measure the 
performance or effectiveness of a system and its elements against specific criteria. 

Assessment Criteria:  the measures established by The NELAC Institute (TNI) 
Standards and applied in establishing the extent to which an applicant is in 
conformance with the NELAC Institute (TNI) Standards requirements.

Audit:  A systematic and independent examination of facilities, equipment, 
personnel, training, procedures, record-keeping, data validation, data 
management, and reporting aspects of a system to determine whether QA/QC 
and technical activities are being conducted as planned and whether these 
activities will effectively achieve quality objectives. (TNI).

Batch: Environmental samples, which are prepared and/or analyzed together with 
the same process and personnel, using the same lot(s) of reagents. A 
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preparation batch is composed of one (1) to twenty (20) environmental samples 
of the same quality systems matrix, meeting the above mentioned criteria and 
with a maximum time between the start of processing of the first and last sample 
in the batch to be 24 hours. An analytical batch is composed of prepared 
environmental samples (extracts, digestates or concentrates), which are 
analyzed together as a group. An analytical batch can include prepared samples 
originating from various quality system matrices and can exceed 20 samples. 
(TNI)

Bias:  The systematic or persistent distortion of a measurement process, which 
causes errors in one direction (i.e., the expected sample measurement is 
different from the sample’s true value).  (TNI)

Blank: a sample that has not been exposed to the analyzed sample stream in order 
to monitor contamination during sampling, transport, storage or analysis. The 
blank is subjected to the usual analytical and measurement process to establish 
a zero baseline or background value and is sometimes used to adjust or correct 
routine analytical results. (TNI) 

Blanks include:

Equipment Blank:  a sample of analyte-free media, which has been used to rinse 
common sampling equipment to check effectiveness of decontamination 
procedures. 

Field Blank:  blank prepared in the field by filling a clean container with pure de-
ionized water and appropriate preservative, if any, for the specific sampling 
activity being undertaken. (EPA OSWER)

Instrument Blank:  a clean sample (e.g. distilled water) processed through the 
instrumental steps of the measurement process; used to determine instrument 
contamination. (EPA-QAD)

Method Blank:  A sample of a matrix similar to the batch of associated samples 
(when available) that is free from the analytes of interest and is processed 
simultaneously with and under the same conditions as samples through all steps 
of the analytical procedures, and in which no target analytes or interferences are 
present at concentrations that impact the analytical results for sample analyses, 
(TNI)

Reagent Blank:  (method reagent blank):  a sample consisting of reagent(s), without 
the target analyte or sample matrix, introduced into the analytical procedure at 
the appropriate point and carried through all subsequent steps to determine the 
contribution of the reagents and of the involved analytical steps. (QAMS)

Blind Sample: a sub-sample for analysis with a composition known to the submitter. 
The analyst/laboratory may know the identity of the sample but not its 
composition. It is used to test the analyst or laboratory’s proficiency in the 
execution of the measurement process. 

Calibration: set of operations which establish, under specified conditions, the 
relationship between values of quantities indicated by a measuring instrument or 
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measuring system, or values represented by a material measure or a reference 
material, and the corresponding values realized by standards. (TNI)

1) In calibration of support equipment the values realized by standards are 
established through the use of Reference Standards that are traceable to the 
International System of Units (SI).

2) In calibration according to test methods, the values realized by standards are 
typically established through the use of Reference Materials that are either 
purchased by the Laboratory with a certificate of analysis or purity, or 
prepared by the Laboratory using support equipment that has been 
calibrated verified to meet specifications.

Calibration Range:   The range of values (concentrations) between the lowest and 
highest calibration standards of a multi-level calibration curve.   For metals analysis 
with a single-point calibration, the low-level calibration check standard and the high 
standard establish the linear calibration range, which lies within the linear dynamic 
range.

Calibration Curve: the graphical relationship between the known values, such as 
concentrations, of a series of calibration standards and their instrument 
response. (TNI)

Calibration Method:  A defined technical procedure for performing a calibration. 

Calibration Standard: A substance or reference material used to calibrate an 
instrument. (TNI)

Certified Reference Material (CRM): Reference material, accompanied by a 
certificate, having a value, measurement uncertainty, and stated metrological 
traceability chain to a national metrology institute. (TNI)

Chain of Custody Form: Record that documents the possession of the samples 
from the time of collection to receipt in the laboratory.  This record generally 
includes:  the number and types of containers; the mode of collection; collector; 
time of collection; preservation; and requested analyses.  See also Legal Chain 
of Custody Protocols (TNI)

Clean Air Act:  the enabling legislation in 42 U.S.C. 7401 et seq., Public Law 91-
604, 84 Stat. 1676 Pub.L. 95-95, 91 Stat., 685 and Pub. L. 95-190, 91 Stat., 
1399, as amended, empowering EPA to promulgate air quality standards, 
monitor and to enforce them. 

Confirmation:  Verification of the identity of a component through the use of an 
approach with a different scientific principle from the original method. These may 
include, but are not limited to: Second column confirmation, Alternate 
wavelength, Derivatization, Mass spectral interpretation, Alternative detectors, or 
Additional cleanup procedures (TNI)

Customer:   Any individual or organization for which items or services are furnished or 
work performed in response to defined requirements and expectations. (ANSI/ASQ 
E4-2004) 

Congener: A member of a class of related chemical compounds (e.g., PCBs, PCDDs) 
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Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA/Superfund):  the enabling legislation in 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., to eliminate the health and environmental 
threats posed by hazardous waste sites. 

Conformance:  an affirmative indication or judgment that a product or service has 
met the requirements of the relevant specifications, contract, or regulation; also 
the state of meeting the requirements. (ANSI/ASQC E4-1994)

Consensus Standard:   A standard established by a group representing a cross-
section of a particular industry or trade, or a part thereof. (ANSI/ASQ ANSI/ASQ E4-
2004) 

Continuing calibration verification:   The verification of the initial calibration that is 
required during the course of analysis at periodic intervals. Continuing calibration 
verification applies to both external standard and internal standard calibration 
techniques, as well as to linear and non-linear calibration models. (IDQTF) 

Corrective Action: the action taken to eliminate the causes of an existing 
nonconformity, defect or other undesirable situation in order to prevent 
recurrence. (ISO 8402)

Completeness:   the percentage of measurements judged to be valid compared to 
the total number of measurements made for a specific sample matrix and 
analysis.  

Data Quality Objectives (DQO): 

Data Reduction: the process of transforming raw data by arithmetic or statistical 
calculations, standard curves, concentration factors, etc., and collation into a 
more useable form. (TNI)

Definitive Data:   Analytical data of known quality, concentration, and level of 
uncertainty.   The levels of quality and uncertainty of the analytical data are 
consistent with the requirements for the decision to be made.   Suitable for final 
decision-making.   (UFP-QAPP) 

Demonstration of Capability:  a procedure to establish the ability of the analyst to 
generate analytical results of acceptable accuracy and precision. (TNI)

Detection Limit: (previously referred to as Method Detection Limit –MDL) the 
lowest concentration or amount of the target analyte that can be identified, 
measured, and reported with confidence that the analyte concentration is not a 
false positive value. See Method Detection Limit. 

Detection Limit (DL) (Clarification):   The smallest analyte concentration that can 
be demonstrated to be different from zero or a blank concentration at the 99% level 
of confidence. At the DL, the false positive rate (Type I error) is 1%.  
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Document Control: the act of ensuring that documents (and revisions thereto) are 
proposed, reviewed for accuracy, approved for release by authorized personnel, 
distributed properly and controlled to ensure use of the correct version at the 
location where the prescribed activity is performed. (ASQC)

Environmental Data:   Any measurements or information that describe 
environmental processes, locations, or conditions; ecological or health effects 
and consequences; or the performance of environmental technology. (ANSI/ASQ 
E4-2004) 

False Negative: An analyte incorrectly reported as absent from the sample, resulting in 
potential risks from their presence. 

False Positive: An item incorrectly identified as present in the sample, resulting in a 
high reporting value for the analyte of concern. 

 
Federal Insecticide, Fungicide and Rodenticide Act (FIFRA):  the enabling 

legislation under 7 U.S.C. 135 et seq., as amended, that empowers the EPA to 
register insecticides, fungicides, and rodenticides. 

Federal Water Pollution Control Act (Clean Water Act, CWA):  the enabling 
legislation under 33 U.S.C 1251 et seq., Public Law 92-50086 Stat. 8.16, that 
empowers EPA to set discharge limitations, write discharge permits, monitor, and 
bring enforcement action for non-compliance. 

Field Measurement:  The determination of physical, biological, or radiological 
properties, or chemical constituents; that are measured on-site, close in time and 
space to the matrices being sampled/measured, following accepted test 
methods.  This testing is performed in the field outside of a fixed-laboratory or 
outside of an enclosed structure that meets the requirements of a mobile 
laboratory. 

Field of Accreditation:  Those matrix, technology/method, and analyte combinations 
for which the accreditation body offers accreditation.  (TNI)

Finding:  an assessment conclusion, referenced to a laboratory accreditation 
standard and supported by objective evidence that identifies a deviation from a 
laboratory accreditation standard requirement.  (TNI)

Finding (Clarification):   An assessment conclusion that identifies a condition having 
a significant effect on an item or activity.   An assessment finding may be positive 
or negative and is normally accompanied by specific examples of the observed 
condition (ANSI/ASQ E4-2004). 

Holding Times:  The maximum time that can elapse between two (2) specified 
activities. (TNI)

The maximum times that samples may be held prior to analysis and still be 
considered valid or not compromised.  (40 CFR part 136)  

Inspection:  An activity such as measuring, examining, testing, or gauging one or 
more characteristics of an entity and comparing the results with specified 



Alpha Analytical, Inc. ID No.: 1558
Facility: Company-wide Revision 14 
Department: Quality Assurance                 Published Date:2/1/2019 4:30:58 PM
Title:  Quality Systems Manual Page 61 of 92

Printouts of this document may be out of date and should be considered uncontrolled.  To 
accomplish work, the published version of the document should be viewed online.

Document Type:  Manual Pre-Qualtrax Document ID: CQSM/01

requirements in order to establish whether conformance is achieved for each 
characteristic. (ANSI/ASQC E4-1994)

Internal Standard: A known amount of standard added to a test portion of a sample 
as a reference for evaluating and controlling the precision and bias of the applied 
analytical method. (TNI)

Isomer:   One of two or more compounds, radicals, or ions that contain the same 
number of atoms of the same elements but differ in structural arrangement and 
properties.   For example, hexane (C6H14) could be n-hexane, 2-methylpentane, 
3-methylpentane, 2,3-dimethylbutane, 2,2-dimethylbutane. 

Laboratory: Body that calibrates and/or tests. (ISO 25)

Laboratory Control Sample (however named, such as laboratory fortified blank, 
spiked blank or QC check sample): a sample matrix, free from the analytes of 
interest, spiked with verified known amounts of analytes or a material containing 
known and verified amounts of analytes.  It is generally used to establish intra-
laboratory or analyst specific precision and bias or to assess the performance of 
all or a portion of the measurement system. (TNI).

Laboratory Duplicate: aliquots of a sample taken from the same container under 
laboratory conditions and processed and analyzed independently. 

Legal Chain of Custody Protocols: procedures employed to record the possession 
of samples from the time of sampling until analysis and are performed at the 
special request of the customer.  These protocols include the use of a Chain of 
Custody Form that documents the collection, transport, and receipt of compliance 
samples by the laboratory.  In addition, these protocols document all handling of 
the samples within the laboratory. (TNI)

Limit of Detection (LOD): A laboratory’s estimate of the minimum amount of an 
analyte in a given matrix that an analytical process can reliably detect in their 
facility.  (TNI)

Limit of Detection (Clarification):   The smallest amount or concentration of a 
substance that must be present in a sample in order to be detected at a high 
level of confidence (99%).   At the LOD, the false negative rate (Type II error) is 
1%. 

Limits of Quantitation (LOQ):  The minimum levels, concentrations, or quantities of 
a target variable (e.g. target analyte) that can be reported with a specified degree 
of confidence. (TNI) For DOD projects, the LOQ shall be set at or above the 
concentration of the lowest initial calibration standard and within the calibration 
range.

Limit of Quantitation (Clarification):   The lowest concentration that produces a 
quantitative result within specified limits of precision and bias.   

Management:   Those individuals directly responsible and accountable for planning, 
implementing, and assessing work.   (ANSI/ASQ E4-2004) 
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Management System:   System to establish policy and objectives and to achieve 
those objectives (ISO 9000).

Matrix: The substrate of a test sample. (TNI)

Matrix Spike (spiked sample, fortified sample): A sample prepared by adding a 
known mass of target analyte to a specified amount of matrix sample for which 
an independent estimate of Target analyte concentration is available. Matrix 
spikes are used, for example, to determine the effect of the matrix on a method's 
recovery efficiency. (TNI).

Matrix Spike Duplicate (spiked sample or fortified sample duplicate): a second 
replicate matrix spike prepared in the laboratory and analyzed to obtain a 
measure of the precision of the recovery for each analyte. (TNI).

Measurement System:  A test method, as implemented at a particular laboratory, 
and which includes the equipment used to perform the test and the operator(s). 
(TNI)

Method:   A body of procedures and techniques for performing an activity (e.g., 
sampling, chemical analysis, quantification), systematically presented in the 
order in which they are to be executed. (TNI)

Method Detection Limit: (now referred to as Detection Limit) one way to establish a 
Detection Limit, defined as  the minimum concentration of a substance (an 
analyte) that can be measured and reported with 99% confidence that the 
analyte concentration is greater than zero and is determined from analysis of a 
sample in a given matrix containing the analyte.

Method Detection Limit (MDL) (Clarification):   The MDL is one way 
to establish a Detection Limit, not a Limit of Detection. 

Method of Standard Additions: A set of procedures adding one or more increments 
of a standard solution to sample aliquots of the same size in order to overcome 
inherent matrix effects. The procedures encompass the extrapolation back to obtain 
the sample concentration. (This process is often called spiking the sample.)   
(Modified Skoog, Holler, and Nieman. Principles of Instrumental Analysis. 1998) 

Mobile Laboratory:  A portable enclosed structure with necessary and appropriate 
accommodation and environmental conditions for a laboratory, within which 
testing is performed by analysts.  Examples include but are not limited to trailers, 
vans and skid-mounted structures configured to house testing equipment and 
personnel. (TNI)

National Institute of Standards and Technology (NIST):   A federal agency of the 
US Department of Commerce’s Technology Administration that is designed as 
the United States national metrology institute. (NMI). (TNI)
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National Environmental Laboratory Accreditation Program (NELAP):  The 
overall National Environmental Laboratory Accreditation Program of which TNI is 
a part. 

Negative Control: Measures taken to ensure that a test, its components, or the 
environment do not cause undesired effects, or produce incorrect test results. 

Positive Control: Measures taken to ensure that a test and/or its components are 
working properly and producing correct or expected results from positive test 
subjects. 

Precision: The degree to which a set of observations or measurements of the same 
property, obtained under similar conditions, conform to themselves; a data quality 
indicator. Precision is usually expressed as standard deviation, variance or 
range, in either absolute or relative terms.  (TNI).

Preservation: Any conditions under which a sample must be kept in order to 
maintain chemical and/or biological integrity prior to analysis. (TNI)

Procedure:  A specified way to carry out an activity or a process.  Procedures can be 
documented or not.  (TNI)

Proficiency Testing: A means of evaluating a laboratory’s performance under 
controlled conditions relative to a given set of criteria through analysis of 
unknown samples provided by an external source. (TNI)

Proficiency Testing Program: The aggregate of providing rigorously controlled and 
standardized environmental samples to a laboratory for analysis, reporting of 
results, statistical evaluation of the results and the collective demographics and 
results summary of all participating laboratories. (TNI)

Proficiency Test Sample (PT): A sample, the composition of which is unknown to 
the analyst and is provided to test whether the analyst/laboratory can produce 
analytical results within specified acceptance criteria. (TNI).

Protocol: A detailed written procedure for field and/or laboratory operation (e.g., 
sampling, analysis) which must be strictly followed. (TNI)

Quality Assurance: An integrated system of management activities involving 
planning, implementation, assessment, reporting and quality improvement to 
ensure that a process, item, or service is the type and quality needed and 
expected by the customer.  (TNI)  

Quality Assurance [Project] Plan (QAPP):  A formal document describing the 
detailed quality control procedures by which the quality requirements defined for 
the data and decisions pertaining to a specific project are to be achieved. (EPA-
QAD)

Quality Control: The overall system of technical activities that measures the 
attributes and performance of a process, item, or service against defined 
standards to verify that they meet the stated requirements established by the 
customer; operational techniques and activities that are used to fulfill 
requirements or quality; also the system of activities and checks used to ensure 
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that measurement systems are maintained within prescribed limits, providing 
protection against “out of control” conditions and ensuring that the results are of 
acceptable quality.  (TNI)

Quality Control Sample:  A sample used to assess the performance of all or a 
portion of the measurement system.  One of any number of samples, such as 
Certified Reference Materials, a quality system matrix fortified by spiking, or 
actual samples fortified by spiking intended to demonstrate that a measurement 
system or activity is in control.  (TNI)

Quality Manual: A document stating the management policies, objectives, principles, 
organizational structure and authority, responsibilities, accountability, and 
implementation of an agency, organization, or laboratory, the ensure the quality 
of its product and the utility of its product to the users.  (TNI)

Quality Manual Clarification:  Alpha Analytical refers to Quality Manual as 
Corporate Quality Systems Manual (CQSM).  (Alpha)

Quality System: A structured and documented management system describing the 
policies, objectives, principles, organizational authority, responsibilities, 
accountability, and implementation plan of an organization for ensuring quality in 
its work processes, products (items), and services. The quality system provides 
the framework for planning, implementing, and assessing work performed by the 
organization and for carrying out required quality assurance (QA) and quality 
control (QC) activities. (TNI)

Quality System Matrix: These matrix definitions are to be used for purposes of 
batch and quality control requirements: (TNI)

Air and Emissions: Whole gas or vapor samples including those contained in 
flexible or rigid wall containers and the extracted concentrated analytes of 
interest from a gas or vapor that are collected with a sorbent tube, impinger 
solution, filter, or other device.

Aqueous: Any aqueous sample excluded from the definition of Drinking Water or 
Saline/Estuarine. Includes surface water, ground water effluents, and TCLP or 
other extracts.

Biological Tissue: Any sample of a biological origin such as fish tissue, shellfish, 
or plant material. Such samples shall be grouped according to origin.

Chemical Waste: A product or by-product of an industrial process that results in a 
matrix not previously defined.

Drinking Water: Any aqueous sample that has been designated a potable or 
potential potable water source.

Non-Aqueous Liquid: Any organic liquid with <15% settleable solids.

Saline/Estuarine: Any aqueous sample from an ocean or estuary, or other salt 
water source such as the Great Salt Lake.

Solids: Includes soils, sediments, sludges and other matrices with >15% 
settleable solids.
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Raw Data: The documentation generated during sampling and analysis. This 
documentation includes, but is not limited to, field notes, electronic data, 
magnetic tapes, untabulated sample results, QC sample results, print outs of 
chromatograms, instrument outputs, and handwritten records. (TNI)

Reference Material: Material or substance one or more properties of which are 
sufficiently well established to be used for the calibration of an apparatus, the 
assessment of a measurement method, or for assigning values to materials. 
(TNI)

Reference Standard: Standard used for the calibration of working measurement 
standards in a given organization or at a given location.  (TNI)

Representativeness: the degree to which the sample represents the properties of 
the particular sample being analyzed.

Resource Conservation and Recovery Act (RCRA):  the enabling legislation under 
42 USC 321 et seq. (1976), that gives EPA the authority to control hazardous 
waste from the “cradle-to-grave”, including its generation, transportation, 
treatment, storage and disposal. 

Safe Drinking Water Act (SDWA):  the enabling legislation, 42 USC 300f et seq. 
(1974), (Public Law 93-523), that requires the EPA to protect the quality of 
drinking water in the U.S. by setting maximum allowable contaminant levels, 
monitoring, and enforcing violations.

Sample Tracking:  procedures employed to record the possession of the samples 
from the time of sampling until analysis, reporting and archiving.  These 
procedures include the use of a Chain of Custody Form that documents the 
collection, transport, and receipt of compliance samples to the laboratory.  In 
addition, access to the laboratory is limited and controlled to protect the integrity 
of the samples.  

Sampling: Activity related to obtaining a representative sample of the object of 
conformity assessment, according to a procedure. (TNI)Second source 
calibration verification (ICV): A standard obtained or prepared from a source 
independent of the source of standards for the initial calibration. Its concentration 
should be at or near the middle of the calibration range.   It is done after the initial 
calibration. 

Selectivity: The ability to analyze, distinguish, and determine a specific analyte or 
parameter from another component that may be a potential interferent. (TNI)

Sensitivity: The capability of a test method or instrument to discriminate between 
measurement responses representing different levels (e.g., concentrations) of a 
variable of interest. (TNI)

Signal to Noise Ratio: The signal carries information about the analyte, while noise is 
made up of extraneous information that is unwanted because it degrades the 
accuracy and precision of an analysis and also places a lower limit on the amount 
of analyte that can be detected.   In most measurements, the average strength of 
the noise is constant and independent of the magnitude of the signal.   Thus, the 
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effect of noise on the relative error of a measurement becomes greater and greater 
as the quantity being measured (producing the signal) decreases in magnitude.   
(Skoog, Holler, and Nieman. Principles of Instrumental Analysis. 1998) 

Signatures, Electronic: A technology that allows a person to electronically affix a 
signature or its equivalent to an electronic document. The electronic signature 
links the signature to the signer’s identity and to the time the document was 
signed.  Alpha approves the use of electronic signatures for signing and 
initializing any laboratory record including, by not limited to: analytical reports, 
controlled documents, workflows and purchasing requests.

Standard: The document describing the elements of laboratory accreditation that has 
been developed and established within the consensus principles of standard 
setting and meets the approval requirements of standard adoption organizations 
procedures and policies. (TNI)

Standard Operating Procedures (SOPs): A written document which details the 
method of an operation, analysis or action whose techniques and procedures are 
thoroughly prescribed and which is accepted as the method for performing 
certain routine or repetitive tasks. (TNI)

Standard Method:  a test method issued by an organization generally recognized as 
competent to do so.

Standardized Reference Material (SRM):  a certified reference material produced 
by the U.S. National Institute of Standards and Technology or other equivalent 
organization and characterized for absolute content, independent of analytical 
method.

Surrogate: a substance with properties that mimic the analyte of interest. It is 
unlikely to be found in environment samples and is added to them for quality 
control purposes. 

Technology:  a specific arrangement of analytical instruments, detection systems, 
and/or preparation techniques. (TNI)

Test: A technical operation that consists of the determination of one or more 
characteristics or performance of a given product, material, equipment, organism, 
physical phenomenon, process or service according to a specified procedure. 
The result of a test is normally recorded in a document sometimes called a test 
report or a test certificate. (ISO/IEC Guide 2 - 12.1, amended)

Tentatively Identified Compound (TIC): A compound that has been identified to be 
present and is not part of the target compound list (TCL) for the method and/or 
program.  All TICs are qualitatively identified and reported as estimated 
concentrations.   Tentatively Identified Compounds, if requested, are reported for 
compounds identified to be present and are not part of the method/program 
Target Compound List, even if only a subset of the TCL are being reported.  

Test Method: An adoption of a scientific technique for performing a specific 
measurement, as documented in a laboratory SOP or as published by a 
recognized authority. 
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Toxic Substances Control Act (TSCA):  the enabling legislation in 15 USC 2601 et 
seq. (1976), the provides for testing, regulating, and screening all chemicals 
produced or imported into the United States for possible toxic effects prior to 
commercial manufacture. 

Traceability: The ability to trace the history, application, or location of an entity by 
means of recorded identifications. In a calibration sense, traceability relates 
measuring equipment to national or international standards, primary standards, 
basic physical constants or properties, or reference materials. In a data collection 
sense, it relates calculations and data generated throughout the project back to 
the requirements for the quality of the project. (TNI)

Tuning:   A check and/or adjustment of instrument performance for mass spectrometry 
as required by the method. 

United States Environmental Protection Agency (EPA):  the federal governmental 
agency with responsibility for protecting public health and safeguarding and 
improving the natural environment (i.e. the air, water and land) upon which 
human life depends. (US-EPA)

Validation:  the confirmation by examination and provision of objective evidence that 
the particular requirements for a specific intended use are fulfilled.

Verification: confirmation by examination and provision of evidence that specified 
requirements have been met. (TNI)

NOTE - In connection with the management of measuring equipment, verification 
provides a means for checking that the deviations between values indicated by a 
measuring instrument and corresponding known values of a measured quantity 
are consistently smaller than the maximum allowable error defined in a standard, 
regulation or specification peculiar to the management of the measuring 
equipment. 

The result of verification leads to a decision either to restore in service, to 
perform adjustments, or to repair, or to downgrade, or to declare obsolete. In all 
cases, it is required that a written trace of the verification performed shall be kept 
on the measuring 
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17 Appendix B – Organization Charts

The following charts provide an overview of the organizational structure of Alpha Analytical. The chart also identifies the key personnel 
responsible for the listed positions. For the various laboratory areas, the individual departmental supervisors are noted. For a listing of all 
current key personnel, please refer to Section 18, Appendix C.    

Updated 09/28/2017

Alpha Analytical 
Company Organizational Chart
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Updated  09/28/2017

Alpha Analytical 

Sales Organizational Chart
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Updated  01/17/2019

Westboro Facility 

Organizational Chart
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18 Appendix C – List of Key Personnel

The following is a listing of all current key personnel.  If role is specific to a facility it is denoted by either 
Westboro or Mansfield following the position title.  Updated 01/2019.  

President / COO: Mark Woelfel  
Executive VP of Operations: Christopher Ouellette
CFO:  Dan Tollman
Laboratory Technical Manager - Westboro: Joseph Watkins 
Laboratory Technical Manager - Mansfield: John Trimble
Laboratory Technical Manager- Air, Volatiles Manager - Mansfield: Andy Rezendes
Quality Assurance Officer/Health & Safety Manager: James C. Todaro
Senior Director of Research & Development: Philip Bassignani
VP, Technical Projects:  Ellen Collins
VP of Sales:  Ralph Kocsis
VP, Technical Sales: James Occhialini, Pat Filey, Kevin Hoogerhyde, Steven Knollmeyer, 

Nancy Struzenski
Technical Sales Reps: Paul Simms, David Boring, Joe Foley, Jeremy Thebodo 
General Manager, Mansfield:  Peter Henriksen 
Director of Project Management:  Mary Davis
National Air Account Manager: Will Elcoate 
Information Technology Manager:  Glenn Fitzgibbons 
Human Resources Director:  Cristie Plant 
Health & Safety Officer:  Melissa White 
Forensic & S/T Operations Manager, Mansfield:  Nathan Sorelle
SVOA GC Manager, Westboro:  Mitchell Ostrowski
SVOA GC/MS Manager, Westboro:  Kimberly Rivera
Extractions Manager, Westboro: John Zygmuntowicz
VOA Department Manager, Westboro:  Peter Paveglio 
Wet Chemistry Department Manager, Westboro: Elena Dayn
Metals Department Manager, Mansfield:  Robert Stevenson
Login Manager/ Reporting Manager, Westboro Lisa Westerlind
Quality Systems Specialists:  Amy Rice, Rene Bennett, Jason Hebert, Blake Buckalew, 

Michael Selling, Kirols Andrawis
Purchasing:  David Peak 
Logistics Manager:  Kevin Lento
Equipment Specialist:  Szymon Sus
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19 Appendix D – Preventive Maintenance Procedures

Optimized Service-Calibration Intervals
Equipment Frequency Type of Calibration or Maintenance
Balances semiannually

daily
cleaning & operations check by service technician (external)
calibration verification using Class S-1 certified weights 

COD Reactor annually
annually

complete operations check by service technician (external)
reaction temperature verification

Conductivity Bridge annually

each use

verification of cell constant
complete operations check by service technician (external)
calibration verification 

DI Water System as needed
monthly
annually
daily

complete operations check by service technician (external)
Residual Chlorine check
Biosuitability testing (external)
pH and Conductivity check

DO Meter annually
each use

complete operations check by service technician (external)
calibration against air as specified by manufacturer

Emergency/Safety 
Equipment

annually
monthly

fire extinguishers and emergency exit lighting check
eye washes, showers, fire blanket and first aid kits checked

Freezers daily temperature verification
Gas Chromatographs as needed

as needed
beginning and end of batch 
and 10 to 20 samples as 
per  method

injection port preparation; cleaning of detectors
initial multi-point calibration
continuing calibration verification (CCV) against initial calibration

ICP Every other day
Daily
Annually
Annually
As needed

Change pump tubing
Calibration, profile
Complete operations check by service technician (external), 
Linear Dynamic Range determination
Clean torch, clean nebulizer, clean spray chamber

Lachat analyzer Daily
As needed

Calibration, clean lines
Change tubing, change O-rings

Mass Spectrometers
(GC & ICP)

bi-annually
as needed
12 hour or daily

change of mechanical pump oil by service technician (external)
cleaning of source
BFB, DFTPP or ICP-MS  tune analysis followed by ICAL or CCV

Mercury Analyzer monthly
each use

clean cell and change pump windings
calibration using multi-point curve

Auto-pipettes Monthly
Annually

verification of accuracy
verification of precision

Microwave Quarterly
Annually

power and temperature verification
RPM verification

Ovens annually
daily

complete operations check by service technician (external)
temperature verification

pH Meters annually
each use

complete operations check by service technician (external)
calibration using certified buffers

Refrigerators (General Use) daily temperature verification
Refrigerators (Sample 
Management)

daily temperature verification

Spectrophotometer
Semi-annually
Semi-annually
daily

cleaning & operations check by service technician (external)
wavelength verification (external)
continuing calibration verification (CCV) against initial calibration

TCLP Rotator Quarterly RPM verification 

Thermometers 
(Mercury/Alcohol)

annually calibration against NIST traceable thermometer (internal)

Thermometers (digital) Quarterly calibration against NIST traceable thermometer (external)
Thermometer (NIST 
Traceable)

annually calibration and certification of conformance (external)

Turbidity meter annually
each use

cleaning & operations check by service technician (external)
calibration using formazin 

Weights (Class S-1) annually service/calibration and certification of conformance (external)
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20 Appendix E – Alpha Code of Ethics Agreement

Alpha Analytical, Inc.
Ethical Conduct and Data Integrity Agreement

A. Personal Pledge: I understand that I am charged with meeting the highest degree of 
ethical standards in performing all of my duties and responsibilities and pledge to only 
report data, test results and conclusions that are accurate, precise and of the highest 
quality.

B. Protocol Pledges: I agree to adhere to the following protocols and principles of ethical 
conduct in fulfilling my work assignments at Alpha:

     1. All work assigned to me will be performed using Standard Operating Procedures (SOPs) 
that are based on EPA approved methods or Alpha methods.

                  2. I will only report results or data that match the actual results observed or measured.

     3. I will not intentionally nor improperly manipulate or falsify data in any manner, including 
both sample and QC data. Furthermore, I will not modify data values unless the 
modification can be technically justified through a measurable analytical process or 
method acceptable to Alpha. All such modifications will be clearly and thoroughly 
documented in the appropriate laboratory notebooks and raw data and include my initials 
or signature and date.

     4. I will not intentionally report dates and times of analyses that are not the actual dates and 
times the analyses were conducted.

     5. I will not intentionally represent another individual’s work as my own or represent my 
work as someone else’s.

     6. I will not make false statements to, or seek to otherwise deceive Alpha staff, leaders or 
customers.  I will not, through acts of commission, omission, erasure or destruction, 
improperly report measurements, standards results, data, test results or conclusions.

C. Guardian Pledge:

     1. I will not condone any accidental or intentional reporting of unauthentic data by other 
Alpha staff and will immediately report such occurrences to my supervisor, the QA 
Officer, the Laboratory Technical Manager or corporate leadership.  I understand that 
failure to report such occurrences may subject me to immediate discipline, including 
termination.

     2. If a supervisor or other member of the Alpha leadership group requests me to engage in, 
or perform an activity that I feel is compromising data validity or quality, I have the right to 
not comply with the request and appeal this action through Alpha’s QA Officer, senior 
leadership or corporate officers, including the President of the company. 

     3. I understand that, if my job includes supervisory responsibilities, then I will not instruct, 
request or direct any subordinate to perform any laboratory practice that is unethical or 
improper.  Also, I will not discourage, intimidate or inhibit a staff member who may 
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choose to appropriately appeal my supervisory instruction, request or directive that may 
be perceived to be improper, nor retaliate against those who do so.

D. Agreement Signature: I have read and fully understand all provisions of the Alpha Analytical Ethical 
Conduct and Data Integrity Agreement.  I further realize and acknowledge my responsibility as an Alpha 
staff member to follow these standards.  I clearly understand that adherence to these standards is a 
requirement of continued employment at Alpha.

_________________________
Employee Signature

_________________________
Printed Name

____________________
Date

Review Requirements
The Ethical Conduct and Data Integrity Agreement must be signed at the time of hire (or within 2 weeks 
of a staff member’s receipt of this policy).  Furthermore, each staff member will be required to review and 
sign this agreement every year.  Such signature is a condition of continued employment at Alpha.  Failure 
to comply with these requirements will result in immediate discharge from Alpha employment.  This 
agreement is not an employment contract and does not modify in any manner the company’s 
Employment-at-Will Agreement.
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21 Appendix F– Floor Plan Westboro Facility
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22 Appendix G– Floor Plan Mansfield Facility
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23 Appendix H – Job Titles and Requirements   
TITLE* REQUIRED EDUCATION** MINIMUM REQUIRED MINIMUM REQUIRED SKILLS***

  
ENVIRONMENTAL LAB 
EXPERIENCE  

    
Technical Manager 
(Director)  Organic 
Laboratory 

BS or BA in Chemical, Environmental, or 
Biological Science; including minimum 24 
credit hours in Chemistry.  Masters or 
Doctoral degree in one of above disciplines 
may be substituted for 1 year of experience.

Two (2) years with the analysis of 
organic  analytes in an 
environmental laboratory

1. Advanced technical knowledge of all analytical methods performed by the lab                                                                                                                                                                               
2. Advanced technical instrumentation/lab systems knowledge                                                                                                                                                                              
3. Knowledge of safe laboratory practices, OSHA regs and emergency protocols                                   
4. Experience with and understanding of LIMS                                                                                                               
5. Experience with method development and implementation                                                                   
6. Experience monitoring standards of performance in Quality Control and 
Quality Assurance                                                                                  

Technical Manager 
(Director)  Inorganic 
Laboratory

BS or BA in Chemical, Environmental, or 
Biological Science; including minimum 16 
credit hours in Chemistry.  Masters or 
Doctoral degree in one of above disciplines 
may be substituted for 1 year of experience.

Two (2) years with the analysis of  
inorganic  analytes in an 
environmental laboratory

1. Advanced technical knowledge of all analytical methods performed by the lab                                                                                                                                                                               
2. Advanced technical instrumentation/lab systems knowledge                                                                                                                                                                              
3. Knowledge of safe laboratory practices, OSHA regs and emergency protocols                                   
4. Experience with and understanding of LIMS                                                                                                               
5. Experience with method development and implementation                                                                   
6. Experience monitoring standards of performance in Quality Control and 
Quality Assurance                                                                                  

Technical Manager 
(Director) Microbiology 
Laboratory

BS or BA in Chemical, Environmental, or 
Biological Science; including minimum 16 
credit hours in the Biological Sciences, 
including at least one course having 
microbiology as a major component.  
Masters or Doctoral degree in one of above 
disciplines may be substituted for 1 year of 
experience.

Two (2) years with the analysis of 
microbiological analytes in an 
environmental laboratory

1. Advanced technical knowledge of all analytical methods performed by the lab                                                                                                                                                                               
2. Advanced technical instrumentation/lab systems knowledge                                                                                                                                                                              
3. Knowledge of safe laboratory practices, OSHA regs and emergency protocols                                   
4. Experience with and understanding of LIMS                                                                                                               
5. Experience with method development and implementation                                                                   
6. Experience monitoring standards of performance in Quality Control and 
Quality Assurance                                                                                  

Quality Assurance Officer BS/BA in Chemistry, Biology, Environmental 
or related Science

Two (2) years Environmental 
Laboratory Experience

1. Advanced technical knowledge of all analytical methods performed by the lab                                
2. Knowledgeable in Federal, State Programs (THE NELAC INSTITUTE (TNI) 
STANDARDS, etc.)                                                                                                                                                                                                                                     
3. Able to develop QA/QC policies and certification requirements                                                                   
4. Able to develop training programs for quality procedures                                                                          
5. Documented training and/or experience in QA and QA procedures                                                      
6. Knowledge of safe laboratory practices and emergency protocols                                        
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TITLE* REQUIRED EDUCATION** MINIMUM REQUIRED 
ENVIRONMENTAL LAB 
EXPERIENCE

MINIMUM REQUIRED SKILLS***

Laboratory Coordinator High School Diploma; Associates or BS/BA  
in Chemistry, Biology or Environmental or 
related Science  preferred

1 year + 1. Knowledge of safe laboratory practices and emergency protocols
2. Proficient in all methods and SOP's within their department
3. Experience with and understanding of LIMS                                                                                                              
4. Proven ability to meet TAT (turnaround times)

Quality Systems Specialist BS/BA Chemistry 2 years + 1. General knowledge of laboratory methods                                                                                                               
2. Experience with and understanding of LIMS                                                                                                          
3. Strong attention to detail                                                                                                                                                        
4. Strong oral/written communication and organizational skills                                                                  
5. Knowledge of QA/QC policies and certification requirements                                                                                      

EH&S Coordinator High School or Equivalent 2 years + 1. General knowledge of lab operations                                                                                                                           
2. Detailed knowledge of safe lab practices and emergency protocols                                                       
3.  Hazardous Waste Management and RCRA Regulation Training                                                                 
4. DOT Hazardous Materials Regulations Training                                                                                                  
5. OSHA Compliance Training                                                                                                                                                  
6. Able to develop and deliver  new hire and ongoing safety training programs                                                                                                                                                             

Lab Technician I HS or Equivalent 0-1 years. 1+ years preferred. 1. Knowledge of safe laboratory practices
2. Able to follow direction and Standard Operating Procedures (SOP's)                                                                                                                                                                                                              
3. Familiarity with standard and reagent preparation
4. Knowledgeable in using volumetric pipettes and glassware
5. Strong oral/written communication and organizational skills   
                                                                                        

Lab Technician II HS or Equivalent 2-4 years 1. All skills of Lab Technician I                                                                                                                                                         
2. Trained in majority of technician skills relative to department

Lab Technician III HS or Equivalent 5 years + 1. All skills of Lab Technician II                                                                                                                                                            
2. Experienced in training staff

Lab Technician/Chemist I BS/BA in Chemistry, Biology, Environmental 
or related Science

0-1 years 1. Knowledge of safe laboratory practices
2. Able to follow direction and Standard Operating Procedures (SOP's)                                                                                                                                                                                                              
3. Familiarity with standard and reagent preparation
4. Knowledgeable in using volumetric pipettes and glassware
5. Strong oral/written communication and organizational skills   
                                                                                        

Lab Technician/Chemist II BS/BA in Chemistry, Biology, Environmental 
or related Science

2-4 years 1. All skills of Chemist I                                                                                                                                                                   
2. Trained in majority of department methods
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TITLE* REQUIRED EDUCATION** MINIMUM REQUIRED 
ENVIRONMENTAL LAB 
EXPERIENCE

MINIMUM REQUIRED SKILLS***

Lab Technician/Chemist III BS/BA in Chemistry, Biology, Environmental 
or related Science

5 years + 1. All skills of Chemist II                                                                                                                                                                 
2. Experienced in training staff 

Analyst I HS  or Equivalent 0-1 years 1. Knowledge of safe laboratory practices                                                                                                                   
2. Able to follow direction and Standard Operating Procedures (SOP's)                                                                                                                                                                                                            
3. Experienced with sample handling,  preparation and/or extraction

Analyst II HS or Equivalent 2-4 years 1. All skills of Analyst I                                                                                                                                                                 
2. Experienced in machine operation, maintenance and troubleshooting                                       

Analyst III HS or Equivalent 5 years + 1. All skills of Analyst II                                                                                                                                                               
2. Experienced in data review and reporting                                                                                                                         
3. Experienced in training staff

Analytical Chemist I BS/BA in Chemistry, Biology, Environmental 
or related Science

6 mos-1 year 1. Knowledge of safe laboratory practices                                                                                                                   
2. Able to follow direction and Standard Operating Procedures (SOP's)                                                                                                        
3. Experienced with sample handling,  preparation and/or extraction

Analytical Chemist II BS/BA in Chemistry, Biology, Environmental 
or related Science

2-4 years 1. All skills of Analytical Chemist I                                                                                                                                       
2. Experienced in machine operation, maintenance and troubleshooting                                       

Analytical Chemist III BS/BA in Chemistry, Biology, or 
Environmental or related Science

5 years + 1. All skills of Analytical Chemist II                                                                                                                                     
2. Experienced in data review and reporting                                                                                                                         
3. Experienced in training staff

Data Deliverable Specialist I HS Diploma, BS/BA or Associates preferred 0-1 years 1. Introductory knowledge of laboratory methods                                                                                                 
2.Able to follow direction and Standard Operating Procedures (SOP's)                                                    
3. Working knowledge of Adobe Acrobat, Microsoft Word, Excel                                                                
4. Good writing and typing skills

Data Deliverable Specialist 
II

HS Diploma, BS/BA or Associates preferred 2-4 years 1. All skills of Data Deliverable Specialist I                                                                                                                  
2. General knowledge of laboratory methods                                                                                                               
3. Understanding of data review/ data reporting process                                                                                
4. Experience with and understanding of LIMS and electronic data deliverables
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TITLE* REQUIRED EDUCATION** MINIMUM REQUIRED 
ENVIRONMENTAL LAB 
EXPERIENCE

MINIMUM REQUIRED SKILLS***

Data Deliverable Specialist 
III

HS Diploma, BS/BA or Associates preferred 5 years + 1.  All skills of Data Deliverable Specialist II                                                                                                                                                                                                              
2.  Intermediate/advanced knowledge of laboratory methods                                                                          
3.  Able to perform report review                                                                                                                                         
4. Experience with and understanding of LIMS and electronic data deliverables                                                                                                                                            
5. Able to initiate re-work where necessary                                                                                                              

Laboratory Intern 2 Semesters of Chemistry, Biology  or 
Environmental Science

None; Lab work study experience 
preferred

1. Knowledge of safe laboratory practices                                                                                                                       
2. Able to follow direction and Standard Operating Procedures                               

KEY
* Internal terms only.  Full title would have "Environmental Laboratory" and specific department preceding it.

** Substitutions:  Equivalent knowledge may be substituted for a degree in some instances.

*** Not meant to be an exhaustive list of skill requirements.  For full list of skills consult the "Laboratory Skills" list.  Actual Job Duties and 
Responsibilities can be found within job descriptions for each position.
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24 Appendix I – Standard Operating Procedures 

WESTBORO 
SOP # Title
1728 Waste Management and Disposal
1730 Balance Calibration Check
1733 Thermometer Calibration
1735 Analytical Guidelines for Method Validation
1737 Inorganics Glassware Cleaning and Handling
1738 Water Quality Monitoring
1745 Reagent, Solvent and Standard Control
1948 Separatory Funnel Liquid-Liquid Extraction – EPA 3510C
1953 Organic Extraction Glassware Cleaning & Handling 
1954 Soxhlet Extraction – EPA 3540C
1955 Sulfur Cleanup – EPA 3660A
1956 Oil and Waste Dilution – EPA 3580A
1959 Microwave Extraction – EPA 3546
1960 Sulfuric Acid Cleanup – EPA 3665A
1962 Florisil Cleanup
1963 Fractionation Cleanup
1964 Preparation of Samples for Chlorinated Herbicides
2022 Volatile Organic Compounds – EPA 624
2107 Volatile Organic Compounds – EPA 524.2
2108 Volatile Organic Compounds – EPA 8260C

2109
Polynuclear Aromatic Hydrocarbons (PAHs) by SIM – EPA 8270D 
(modified)

2110 Semivolatile Organics by GC/MS – EPA 625
2111 Semivolatile Organics by GC/MS – EPA 8270D
2112 TCLP/SPLP Extraction - Volatile Organics SW-846 Method 1311/1312

2113
EDB, DBCP & TCP in Water by Microextraction & Gas 
Chromatography – EPA 504.1, 8011

2116 Organochlorine Pesticides by Capillary Column GC – EPA 8081B
2119 Extractable Petroleum Hydrocarbons – MADEP
2120 Volatile Petroleum Hydrocarbons – MADEP
2123 Polychlorinated Biphenyls in Oil – EPA 600/4-81-045
2125 TPH-Diesel Range Organics, Maine 4.1.25, EPA 8015C (Modified)
2126 TPH- Gasoline Range Organics, Maine 4.2.17, EPA 8015C (Modified)
2127 CT-ETPH
2128 Herbicides by 8151A
2129 PCBs by Capillary Column Gas Chromatography - EPA 8082A
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WESTBORO 
SOP # Title
2131 New Jersey EPH Method
2133 TCLP Extraction Metals and Semi-Volatile Organics – SW-846 Method 1311
2135 SPLP Extraction Inorganics and Semivolatile Organics, EPA 1312
2161 Fecal Coliform by Membrane Filtration – SM 9222D
2163 Fecal Coliform by Multiple Tube Fermentation – SM 9221E
2191 Heterotrophic Plate Count – SM 9215B
2192 Total Coliform/E.Coli – Presence/Absence (Colilert) – SM 9223B
2193 Total Coliform by Membrane Filtration – SM 9222B
2194 Total Coliform by Multiple Tube Fermentation – SM 9221B
2195 Chlorophyll A – SM 10200H
2196 E. Coli – Membrane Filtration
2197 Chlorophyll A – EPA 446
2198 Air Density Monitoring
2199 Inhibitory Residue Test
2200 Enterococcus – MF
2201 Total Coliform, E.Coli & Enterococcus by Quantification Methods (Quanti Tray)
2202 pH, Liquid Samples 
2203 pH, Soil & Waste Samples
2204 Hexavalent Chromium 
2205 Biological Oxygen Demand 
2206 Ammonia Nitrogen 
2207 Total Kjeldahl Nitrogen 
2208 Chemical Oxygen Demand 
2209 Oil & Grease by n-Hexane Extraction Method & Gravimetry  
2210 Cyanide, Total 
2211 Phenol, Total 
2212 Sulfate, Turbidimetric Method 
2213 Alkalinity, Titration Method –SM 2320B
2214 Determination of Inorganic Anions by Ion Chromatography – EPA 300.0
2215 Total Organic Carbon/Dissolved Organic Carbon 
2216 Chloride –  SM 4500Cl-E, EPA 9251
2217 Nitrate, Nitrite and Nitrate/Nitrite Nitrogen – EPA 353.2, SM 4500NO3-F
2218 Total Solids (Dried @ 103-105o) and TVS – SM 2540B, SM 2540E
2219 Total Dissolved Solids – SM 2540C
2220 Total Suspended Solids – SM 2540D
2221 Total Sulfide – SM 4500S2-AD, EPA 9030B
2222 MBAS, Anionic Surfactants –  SM 5540C
2223 Fluoride, Electrode Method – SM 4500F-BC
2224 Turbidity, Nephelometric Method – EPA 180.1, SM 2130B
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WESTBORO 
SOP # Title
2225 Orthophosphate, Colorimetric Single Reagent Method – SM 4500P-E
2226 Total Phosphorous, Colorimetric Combined Reagent Method – SM 4500P-E
2227 Flashpoint – EPA 1010
2228 Reactivity – EPA Chapter 7.3
2229 Total Solids (Dried @ 103-105o) – SM 2540G
2230 Specific Conductance and Salinity
2231 True and Apparent Color, Visual Comparison Method
2232 Acidity, Titration Method
2233 Determination of Formaldehyde by HPLC, EPA 8315A
2234 Sulfite, Iodometric
2235 Ferrous Iron
2236 Residual Chlorine
2237 ORP
2238 Ignitability of Solids EPA 1030
2239 Physiologically Available Cyanide (PAC)
2240 Total Settleable Solids SM 2540 F
2241 Fixed and Volatile Solids in Solid and Semisolid Samples – SM 2540G
2242 Tannin & Lignin
2243 Nitrite - Manual Colorimetric Method
2244 Paint Filter Liquids Test
2245 Odor, Threshold Odor Test
2249 Dissolved Oxygen
2251 Perchlorate by IC/MS/MS
3743 Free Cyanide
9177 Total Phenol - SEAL Method
9733 Oil & Grease and TPH in Soil
10807 Percent Organic Matter in Soil
12838 Buchi Concentration
14751 Determination of UV-Absorbing Organic Constituents at 254nm
17972 Extractable Organic Halides (EOX)
18236 Chloropicrin and Carbon Tetrachloride by EPA 8011
19332 DI Water Extraction ASTM D3987 
23148 Gilson EPH Fractionation
23561 Volatile Petroleum Hydrocarbons (VPH) by GC/MS
25691 Semivolatile Organic Compounds by GC/MS EPA 625.1
25693 Volatile Organic Compounds by EPA 624.1
26801 TPH - Gasoline Range Organics Maine 4.2.17, EPA 8015D
28200 PCBs by EPA 608.3
28201 Pesticides by EPA 608.3
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MANSFIELD 
SOP # Title
1753 Glassware Cleaning
1754 Balance Calibration
1755 Pipette Checks
1797 Haz Waste
1816 Reagent Solvent Standard Control
2134 Hot Block Digestion for Aqueous Samples  EPA 3005A
2138 Mercury Aqueous 7470A
2139 Mercury Soil 7471B
2140 AVS SEM 
2141 Hydride Generation
2142 Mercury Aqueous 1631E
2143 Mercury Soil 7474
2148 Metals Soil Digestion 3050
2150 Metals Microwave 3015
2152 Seawater Extraction of Metals
2155 EPA 8270D
2157 PAH by SIM
2158 EPA 8081B
2160 EPA 8082A Aroclors/Congeners by GC and TO-10A
2162 Pesticides/PCB Aroclors/Congeners by GC/MS SIM
2164 1,4-Dioxane GC/MS SIM
2165 Separatory Funnel Extraction EPA 3510C
2166 Tissue Prep
2167 GPC
2168 Sulfur Cleanup 3660
2169 Sulfuric Acid Cleanup 3665
2170 Silica Gel Cleanup
2171 % Lipids
2172 Microscale Solvent Extraction EPA 3570
2173 Soxhlet Extraction EPA 3540C
2174 Soxhlet Extraction of PUFs
2175 % Total Solids
2182 TOC by Lloyd Kahn
2183 Particle Size Determination
2184 Particulates in Air PM-10
2186 EPA TO-15
2187 APH
2188 Air PIANO
2189 Dissolved Gases
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MANSFIELD 
SOP # Title
2246 TPH and SHC
2247 Alkylated PAH
2248 Organic Lead
2252 Fixed Gases
2253 EPA TO-11A
2255 PIANO Volatiles
2256 Ethanol in Oil
2257 Whole Oil Analysis
2259 Density Determination of Oils
2260 Alumina Cleanup
2261 Shaker Table
2263 Gravimetric Determination
2264 Tissue Extraction
2265 Organic Waste Dilution
2267 Client SOP: SGC - Manual Method
2268 Client SOP: DCM Extractable Method
4246 PAHs by SPME
6438 Mercury in Sorbent Tubes by CVAA
7900 Mercury 1631E Using Cetac-M-8000 Analyzer
9077 Porewater Generation
9480 EPA-TO-12
12863 EPA 8270D GC/MS Full Scan TO-13A
13091 HPAH
13406 Particulate Organic Carbon
14500 Lead in Particulate Matter
17452 TOC by EPA 9060A
17456 Moisture, Ash and Organic Matter
18086 Total Suspended Solids (TSS) SM 2540D
17829 Specific Gravity of Soil
17830 Liquid Limit, Plastic Limit and Plasticity Index of Soils
17940 1,4-Dioxane in Drinking Water by EPA 522
18705 PCB Congeners by GC/MS-SIM EPA 8270D
18710 Trace Elements in Waters and Wastes by ICP-MS EPA 200.8
18711 Metals by ICP EPA 200.7
18715 Mercury in Water (CVAA) EPA 245.1
18716 Hot Block Digestion for Aqueous Samples EPA 3005A
18717 Microwave Assisted Acid Digestion of TCLP Extracts EPA 3015
18718 Microwave Assisted Acid Digestion for Metals EPA 3015A/3051A 
18817 Alcohols by FID- Aqueous Direct Injection EPA 8015D
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MANSFIELD 
SOP # Title
19625 Glycols by GC-FID EPA 8015D
19971 Air Drying Samples for PCBs and Metals Analysis
19978 Density of Soil
22132 Data Review – Ohio VAP
23511 PFAS by LC/MS/MS by EPA 537
23528 PFAS by LC/MS/MS Isotope Dilution by EPA 537(M)
24426 Preparation of EPA 537 by SPE for Analysis via LC/MS/MS
24454 Acetonitrile Extraction for Unknown Compounds via GCFID
25221 DOD PFAS by LC/MS/MS Isotope Dilution
25896 EPA 8290A Dioxins and Furans by Hi-Res MS
25900 EPA 1613B Dioxins and Furans by Hi-Res MS
25923 Mercury in Liquid Waste (Automated Cold-Vapor Technique) EPA 7470A
25924 Mercury in Solid/Semisolid Waste (Manual Cold-Vapor Technique) EPA 7471B
26026 PCB Congeners by GC/ECD 8082A
26796 Metals by ICP EPA 6010D
26797 Metals by ICP-MS EPA 6020B
27322 In Vitro Accessibility Assay for Lead in Soil EPA 1340
27360 PFAS in Cranberry Matrix by EPA 537 (M) LC/MS/MS Isotope Dilution

CORPORATE 
SOP # Title
1559 Sample Receipt and Login
1560 Sample Custody and Tracking
1561 Bottle Order Preparation
1562 Computer System Backup/Control
1563 Computer and Network Security
1564 Software Validation and Control
1565 Training Program
1566 Report Generation and Approval
1567 Organics Data Deliverable Package Review
1722 Customer Inquiry and Complaint Procedures
1723 Customer Service
1724 Quote/Contract Procedure
1725 Project Communication Form Generation
1726 Purchasing Procedure
1727 Accounts Payable Invoice Processing
1729 Document Control
1731 Manual Integration and Compound Rejection
1732 DL LOD LOQ Generation
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CORPORATE 
SOP # Title
1734 Control Limit Generation
1736 Corrective and Preventative Actions
1739 Demonstration of Capability (DOC) Generation
1740 Internal Audit Procedure
1741 Data Review – Organics
1742 Calculating Measurement Uncertainty
1743 Annual Management Review
1744 Sample Compositing Procedure
1746 Nonconformance Planning/Procedures
1747 Temperature Datalogger Operation
2274 Data Validation Package
17553 Lab Supply Transfer Procedure
18821 Weights Verification
18909 PT Corrective and Preventive Action Process



Method Analyte Units
Reporting 

Limit Method Analyte Units
Reporting 

Limit
TO15 1,1,1-Trichloroethane 1.09 ug/m3 TO15 1,1,1-Trichloroethane 0.2 ppbV
TO15 1,1,2,2-Tetrachloroethane 1.37 ug/m3 TO15 1,1,2,2-Tetrachloroethane 0.2 ppbV
TO15 1,1,2-Trichloroethane 1.09 ug/m3 TO15 1,1,2-Trichloroethane 0.2 ppbV
TO15 1,1-Dichloroethane 0.809 ug/m3 TO15 1,1-Dichloroethane 0.2 ppbV
TO15 1,1-Dichloroethene 0.793 ug/m3 TO15 1,1-Dichloroethene 0.2 ppbV
TO15 1,2,4-Trichlorobenzene 1.48 ug/m3 TO15 1,2,4-Trichlorobenzene 0.2 ppbV
TO15 1,2,4-Trimethylbenzene 0.983 ug/m3 TO15 1,2,4-Trimethylbenzene 0.2 ppbV
TO15 1,2-Dibromoethane 1.54 ug/m3 TO15 1,2-Dibromoethane 0.2 ppbV
TO15 1,2-Dichlorobenzene 1.2 ug/m3 TO15 1,2-Dichlorobenzene 0.2 ppbV
TO15 1,2-Dichloroethane 0.809 ug/m3 TO15 1,2-Dichloroethane 0.2 ppbV
TO15 1,2-Dichloropropane 0.924 ug/m3 TO15 1,2-Dichloropropane 0.2 ppbV
TO15 1,3,5-Trimethylbenzene 0.983 ug/m3 TO15 1,3,5-Trimethylbenzene 0.2 ppbV
TO15 1,3-Butadiene 0.442 ug/m3 TO15 1,3-Butadiene 0.2 ppbV
TO15 1,3-Dichlorobenzene 1.2 ug/m3 TO15 1,3-Dichlorobenzene 0.2 ppbV
TO15 1,4-Dichlorobenzene 1.2 ug/m3 TO15 1,4-Dichlorobenzene 0.2 ppbV
TO15 1,4-Dioxane 0.721 ug/m3 TO15 1,4-Dioxane 0.2 ppbV
TO15 2,2,4-Trimethylpentane 0.934 ug/m3 TO15 2,2,4-Trimethylpentane 0.2 ppbV
TO15 2-Butanone 1.47 ug/m3 TO15 2-Butanone 0.5 ppbV
TO15 2-Hexanone 0.82 ug/m3 TO15 2-Hexanone 0.2 ppbV
TO15 3-Chloropropene 0.626 ug/m3 TO15 3-Chloropropene 0.2 ppbV
TO15 4-Ethyltoluene 0.983 ug/m3 TO15 4-Ethyltoluene 0.2 ppbV
TO15 4-Methyl-2-pentanone 2.05 ug/m3 TO15 4-Methyl-2-pentanone 0.5 ppbV
TO15 Acetone 2.38 ug/m3 TO15 Acetone 1 ppbV
TO15 Benzene 0.639 ug/m3 TO15 Benzene 0.2 ppbV
TO15 Benzyl chloride 1.04 ug/m3 TO15 Benzyl chloride 0.2 ppbV
TO15 Bromodichloromethane 1.34 ug/m3 TO15 Bromodichloromethane 0.2 ppbV
TO15 Bromoform 2.07 ug/m3 TO15 Bromoform 0.2 ppbV
TO15 Bromomethane 0.777 ug/m3 TO15 Bromomethane 0.2 ppbV
TO15 Carbon disulfide 0.623 ug/m3 TO15 Carbon disulfide 0.2 ppbV
TO15 Carbon tetrachloride 1.26 ug/m3 TO15 Carbon tetrachloride 0.2 ppbV
TO15 Chlorobenzene 0.921 ug/m3 TO15 Chlorobenzene 0.2 ppbV
TO15 Chloroethane 0.528 ug/m3 TO15 Chloroethane 0.2 ppbV
TO15 Chloroform 0.977 ug/m3 TO15 Chloroform 0.2 ppbV
TO15 Chloromethane 0.413 ug/m3 TO15 Chloromethane 0.2 ppbV
TO15 cis-1,2-Dichloroethene 0.793 ug/m3 TO15 cis-1,2-Dichloroethene 0.2 ppbV
TO15 cis-1,3-Dichloropropene 0.908 ug/m3 TO15 cis-1,3-Dichloropropene 0.2 ppbV
TO15 Cyclohexane 0.688 ug/m3 TO15 Cyclohexane 0.2 ppbV
TO15 Dibromochloromethane 1.7 ug/m3 TO15 Dibromochloromethane 0.2 ppbV
TO15 Dichlorodifluoromethane 0.989 ug/m3 TO15 Dichlorodifluoromethane 0.2 ppbV
TO15 Ethanol 9.42 ug/m3 TO15 Ethanol 5 ppbV
TO15 Ethyl Acetate 1.8 ug/m3 TO15 Ethyl Acetate 0.5 ppbV
TO15 Ethylbenzene 0.869 ug/m3 TO15 Ethylbenzene 0.2 ppbV
TO15 Freon-113 1.53 ug/m3 TO15 Freon-113 0.2 ppbV
TO15 Freon-114 1.4 ug/m3 TO15 Freon-114 0.2 ppbV
TO15 Heptane 0.82 ug/m3 TO15 Heptane 0.2 ppbV
TO15 Hexachlorobutadiene 2.13 ug/m3 TO15 Hexachlorobutadiene 0.2 ppbV
TO15 Isopropanol 1.23 ug/m3 TO15 Isopropanol 0.5 ppbV
TO15 Methyl tert butyl ether 0.721 ug/m3 TO15 Methyl tert butyl ether 0.2 ppbV
TO15 Methylene chloride 1.74 ug/m3 TO15 Methylene chloride 0.5 ppbV
TO15 n-Hexane 0.705 ug/m3 TO15 n-Hexane 0.2 ppbV
TO15 o-Xylene 0.869 ug/m3 TO15 o-Xylene 0.2 ppbV
TO15 p/m-Xylene 1.74 ug/m3 TO15 p/m-Xylene 0.4 ppbV
TO15 Styrene 0.852 ug/m3 TO15 Styrene 0.2 ppbV
TO15 Tertiary butyl Alcohol 1.52 ug/m3 TO15 Tertiary butyl Alcohol 0.5 ppbV
TO15 Tetrachloroethene 1.36 ug/m3 TO15 Tetrachloroethene 0.2 ppbV
TO15 Tetrahydrofuran 1.47 ug/m3 TO15 Tetrahydrofuran 0.5 ppbV
TO15 Toluene 0.754 ug/m3 TO15 Toluene 0.2 ppbV
TO15 trans-1,2-Dichloroethene 0.793 ug/m3 TO15 trans-1,2-Dichloroethene 0.2 ppbV
TO15 trans-1,3-Dichloropropene 0.908 ug/m3 TO15 trans-1,3-Dichloropropene 0.2 ppbV
TO15 Trichloroethene 1.07 ug/m3 TO15 Trichloroethene 0.2 ppbV
TO15 Trichlorofluoromethane 1.12 ug/m3 TO15 Trichlorofluoromethane 0.2 ppbV
TO15 Vinyl bromide 0.874 ug/m3 TO15 Vinyl bromide 0.2 ppbV
TO15 Vinyl chloride 0.511 ug/m3 TO15 Vinyl chloride 0.2 ppbV
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TCL Volatiles - EPA 8260C/5035 High&Low (SOIL)

Holding Time: 14 days
Container/Sample Preservation: 1 - 1 Vial MeOH/2 Vial Water

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
Methylene chloride 75-09-2 0.005 0.00229 mg/kg 70-130 30 70-130 30 30
1,1-Dichloroethane 75-34-3 0.001 0.000145 mg/kg 70-130 30 70-130 30 30
Chloroform 67-66-3 0.0015 0.00014 mg/kg 70-130 30 70-130 30 30
Carbon tetrachloride 56-23-5 0.001 0.00023 mg/kg 70-130 30 70-130 30 30
1,2-Dichloropropane 78-87-5 0.001 0.000125 mg/kg 70-130 30 70-130 30 30
Dibromochloromethane 124-48-1 0.001 0.00014 mg/kg 70-130 30 70-130 30 30
1,1,2-Trichloroethane 79-00-5 0.001 0.000267 mg/kg 70-130 30 70-130 30 30
Tetrachloroethene 127-18-4 0.0005 0.000196 mg/kg 70-130 30 70-130 30 30
Chlorobenzene 108-90-7 0.0005 0.000127 mg/kg 70-130 30 70-130 30 30
Trichlorofluoromethane 75-69-4 0.004 0.000695 mg/kg 70-139 30 70-139 30 30
1,2-Dichloroethane 107-06-2 0.001 0.000257 mg/kg 70-130 30 70-130 30 30
1,1,1-Trichloroethane 71-55-6 0.0005 0.000167 mg/kg 70-130 30 70-130 30 30
Bromodichloromethane 75-27-4 0.0005 0.000109 mg/kg 70-130 30 70-130 30 30
trans-1,3-Dichloropropene 10061-02-6 0.001 0.000273 mg/kg 70-130 30 70-130 30 30
cis-1,3-Dichloropropene 10061-01-5 0.0005 0.000158 mg/kg 70-130 30 70-130 30 30
1,1-Dichloropropene 563-58-6 0.0005 0.000159 mg/kg 70-130 30 70-130 30 30
Bromoform 75-25-2 0.004 0.000246 mg/kg 70-130 30 70-130 30 30
1,1,2,2-Tetrachloroethane 79-34-5 0.0005 0.000166 mg/kg 70-130 30 70-130 30 30
Benzene 71-43-2 0.0005 0.000166 mg/kg 70-130 30 70-130 30 30
Toluene 108-88-3 0.001 0.000543 mg/kg 70-130 30 70-130 30 30
Ethylbenzene 100-41-4 0.001 0.000141 mg/kg 70-130 30 70-130 30 30
Chloromethane 74-87-3 0.004 0.000932 mg/kg 52-130 30 52-130 30 30
Bromomethane 74-83-9 0.002 0.000581 mg/kg 57-147 30 57-147 30 30
Vinyl chloride 75-01-4 0.001 0.000335 mg/kg 67-130 30 67-130 30 30
Chloroethane 75-00-3 0.002 0.000452 mg/kg 50-151 30 50-151 30 30
1,1-Dichloroethene 75-35-4 0.001 0.000238 mg/kg 65-135 30 65-135 30 30
trans-1,2-Dichloroethene 156-60-5 0.0015 0.000137 mg/kg 70-130 30 70-130 30 30
Trichloroethene 79-01-6 0.0005 0.000137 mg/kg 70-130 30 70-130 30 30
1,2-Dichlorobenzene 95-50-1 0.002 0.000144 mg/kg 70-130 30 70-130 30 30
1,3-Dichlorobenzene 541-73-1 0.002 0.000148 mg/kg 70-130 30 70-130 30 30
1,4-Dichlorobenzene 106-46-7 0.002 0.000171 mg/kg 70-130 30 70-130 30 30
Methyl tert butyl ether 1634-04-4 0.002 0.000201 mg/kg 66-130 30 66-130 30 30
p/m-Xylene 179601-23-1 0.002 0.00056 mg/kg 70-130 30 70-130 30 30
o-Xylene 95-47-6 0.001 0.000291 mg/kg 70-130 30 70-130 30 30
cis-1,2-Dichloroethene 156-59-2 0.001 0.000175 mg/kg 70-130 30 70-130 30 30
Dibromomethane 74-95-3 0.002 0.000238 mg/kg 70-130 30 70-130 30 30
Styrene 100-42-5 0.001 0.000196 mg/kg 70-130 30 70-130 30 30
Dichlorodifluoromethane 75-71-8 0.01 0.000915 mg/kg 30-146 30 30-146 30 30
Acetone 67-64-1 0.01 0.004811 mg/kg 54-140 30 54-140 30 30
Carbon disulfide 75-15-0 0.01 0.00455 mg/kg 59-130 30 59-130 30 30
2-Butanone 78-93-3 0.01 0.00222 mg/kg 70-130 30 70-130 30 30
Vinyl acetate 108-05-4 0.01 0.00215 mg/kg 70-130 30 70-130 30 30

Please Note that the RL information provided in this table is calculated using a 100%  Solids factor.  (Soil/ Solids only)
               P lease Note that the information provided in this table is subject to change at anytime at the discretion of Alpha Analytical, Inc.
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TCL Volatiles - EPA 8260C/5035 High&Low (SOIL)

Holding Time: 14 days
Container/Sample Preservation: 1 - 1 Vial MeOH/2 Vial Water

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
4-Methyl-2-pentanone 108-10-1 0.01 0.00128 mg/kg 70-130 30 70-130 30 30
1,2,3-Trichloropropane 96-18-4 0.002 0.000127 mg/kg 68-130 30 68-130 30 30
2-Hexanone 591-78-6 0.01 0.00118 mg/kg 70-130 30 70-130 30 30
Bromochloromethane 74-97-5 0.002 0.000205 mg/kg 70-130 30 70-130 30 30
2,2-Dichloropropane 594-20-7 0.002 0.000202 mg/kg 70-130 30 70-130 30 30
1,2-Dibromoethane 106-93-4 0.001 0.000279 mg/kg 70-130 30 70-130 30 30
1,3-Dichloropropane 142-28-9 0.002 0.000167 mg/kg 69-130 30 69-130 30 30
1,1,1,2-Tetrachloroethane 630-20-6 0.0005 0.000132 mg/kg 70-130 30 70-130 30 30
Bromobenzene 108-86-1 0.002 0.000145 mg/kg 70-130 30 70-130 30 30
n-Butylbenzene 104-51-8 0.001 0.000167 mg/kg 70-130 30 70-130 30 30
sec-Butylbenzene 135-98-8 0.001 0.000146 mg/kg 70-130 30 70-130 30 30
tert-Butylbenzene 98-06-6 0.002 0.000118 mg/kg 70-130 30 70-130 30 30
o-Chlorotoluene 95-49-8 0.002 0.000191 mg/kg 70-130 30 70-130 30 30
p-Chlorotoluene 106-43-4 0.002 0.000108 mg/kg 70-130 30 70-130 30 30
1,2-Dibromo-3-chloropropane 96-12-8 0.003 0.000998 mg/kg 68-130 30 68-130 30 30
Hexachlorobutadiene 87-68-3 0.004 0.000169 mg/kg 67-130 30 67-130 30 30
Isopropylbenzene 98-82-8 0.001 0.000109 mg/kg 70-130 30 70-130 30 30
p-Isopropyltoluene 99-87-6 0.001 0.000109 mg/kg 70-130 30 70-130 30 30
Naphthalene 91-20-3 0.004 0.00065 mg/kg 70-130 30 70-130 30 30
Acrylonitrile 107-13-1 0.004 0.00115 mg/kg 70-130 30 70-130 30 30
n-Propylbenzene 103-65-1 0.001 0.000171 mg/kg 70-130 30 70-130 30 30
1,2,3-Trichlorobenzene 87-61-6 0.002 0.000322 mg/kg 70-130 30 70-130 30 30
1,2,4-Trichlorobenzene 120-82-1 0.002 0.000272 mg/kg 70-130 30 70-130 30 30
1,3,5-Trimethylbenzene 108-67-8 0.002 0.000193 mg/kg 70-130 30 70-130 30 30
1,2,4-Trimethylbenzene 95-63-6 0.002 0.000334 mg/kg 70-130 30 70-130 30 30
1,4-Dioxane 123-91-1 0.08 0.0351 mg/kg 65-136 30 65-136 30 30
1,4-Diethylbenzene 105-05-5 0.002 0.000177 mg/kg 70-130 30 70-130 30 30
4-Ethyltoluene 622-96-8 0.002 0.000384 mg/kg 70-130 30 70-130 30 30
1,2,4,5-Tetramethylbenzene 95-93-2 0.002 0.000191 mg/kg 70-130 30 70-130 30 30
Ethyl ether 60-29-7 0.002 0.000341 mg/kg 67-130 30 67-130 30 30
trans-1,4-Dichloro-2-butene 110-57-6 0.005 0.00142 mg/kg 70-130 30 70-130 30 30
1,2-Dichloroethane-d4 17060-07-0 70-130
2-Chloroethoxyethane
Toluene-d8 2037-26-5 70-130
4-Bromofluorobenzene 460-00-4 70-130
Dibromofluoromethane 1868-53-7 70-130

Please Note that the RL information provided in this table is calculated using a 100%  Solids factor.  (Soil/ Solids only)
               P lease Note that the information provided in this table is subject to change at anytime at the discretion of Alpha Analytical, Inc.
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METALS by 6010D (SOIL)

  
  

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria
Holding 

Time
Container/Sample 

Preservation
Aluminum, Total 7429-90-5 4 1.08 mg/kg 48-151 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Antimony, Total 7440-36-0 2 0.152 mg/kg 1-208 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Arsenic, Total 7440-38-2 0.4 0.0832 mg/kg 79-121 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Barium, Total 7440-39-3 0.4 0.0696 mg/kg 83-117 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Beryllium, Total 7440-41-7 0.2 0.0132 mg/kg 83-117 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Cadmium, Total 7440-43-9 0.4 0.0392 mg/kg 83-117 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Calcium, Total 7440-70-2 4 1.4 mg/kg 81-119 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Chromium, Total 7440-47-3 0.4 0.0384 mg/kg 80-120 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Cobalt, Total 7440-48-4 0.8 0.0664 mg/kg 84-115 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Copper, Total 7440-50-8 0.4 0.1032 mg/kg 81-118 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Iron, Total 7439-89-6 2 0.3612 mg/kg 45-155 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Lead, Total 7439-92-1 2 0.1072 mg/kg 81-117 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Magnesium, Total 7439-95-4 4 0.616 mg/kg 76-124 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Manganese, Total 7439-96-5 0.4 0.0636 mg/kg 81-117 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Nickel, Total 7440-02-0 1 0.0968 mg/kg 83-117 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Potassium, Total 7440-09-7 100 5.76 mg/kg 71-129 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Selenium, Total 7782-49-2 0.8 0.1032 mg/kg 78-122 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Silver, Total 7440-22-4 0.4 0.1132 mg/kg 75-124 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Sodium, Total 7440-23-5 80 1.26 mg/kg 72-127 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Thallium, Total 7440-28-0 0.8 0.126 mg/kg 80-120 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Vanadium, Total 7440-62-2 0.4 0.0812 mg/kg 78-122 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv
Zinc, Total 7440-66-6 2 0.1172 mg/kg 82-118 75-125 20 20 180 days   Metals Only-Glass 60mL/2oz unpreserv

Please Note that the RL information provided in this table is calculated using a 100%  Solids factor.  (Soil/ Solids only)
               P lease Note that the information provided in this table is subject to change at anytime at the discretion of Alpha Analytical, Inc.
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METALS by 7471B (SOIL)

  
  

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria
Holding 

Time
Container/Sample 

Preservation
Mercury, Total 7439-97-6 0.08 0.05216 mg/kg 72-128 80-120 20 20 28 days   Metals Only-Glass 60mL/2oz unpreserv

Please Note that the RL information provided in this table is calculated using a 100%  Solids factor.  (Soil/ Solids only)
               P lease Note that the information provided in this table is subject to change at anytime at the discretion of Alpha Analytical, Inc.
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TCL Pesticides - EPA 8081B (SOIL)

Holding Time: 14 days
Container/Sample Preservation: 1 - Glass 250ml/8oz unpreserved

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
Delta-BHC 319-86-8 0.0016008 0.00031349 mg/kg 30-150 30 30-150 50 50
Lindane 58-89-9 0.000667 0.000298149 mg/kg 30-150 30 30-150 50 50
Alpha-BHC 319-84-6 0.000667 0.000189428 mg/kg 30-150 30 30-150 50 50
Beta-BHC 319-85-7 0.0016008 0.00060697 mg/kg 30-150 30 30-150 50 50
Heptachlor 76-44-8 0.0008004 0.000358846 mg/kg 30-150 30 30-150 50 50
Aldrin 309-00-2 0.0016008 0.000563615 mg/kg 30-150 30 30-150 50 50
Heptachlor epoxide 1024-57-3 0.0030015 0.00090045 mg/kg 30-150 30 30-150 50 50
Endrin 72-20-8 0.000667 0.00027347 mg/kg 30-150 30 30-150 50 50
Endrin aldehyde 7421-93-4 0.002001 0.00070035 mg/kg 30-150 30 30-150 50 50
Endrin ketone 53494-70-5 0.0016008 0.000412206 mg/kg 30-150 30 30-150 50 50
Dieldrin 60-57-1 0.0010005 0.00050025 mg/kg 30-150 30 30-150 50 50
4,4'-DDE 72-55-9 0.0016008 0.000370185 mg/kg 30-150 30 30-150 50 50
4,4'-DDD 72-54-8 0.0016008 0.000570952 mg/kg 30-150 30 30-150 50 50
4,4'-DDT 50-29-3 0.0030015 0.00128731 mg/kg 30-150 30 30-150 50 50
Endosulfan I 959-98-8 0.0016008 0.000378189 mg/kg 30-150 30 30-150 50 50
Endosulfan II 33213-65-9 0.0016008 0.000534934 mg/kg 30-150 30 30-150 50 50
Endosulfan sulfate 1031-07-8 0.000667 0.000317492 mg/kg 30-150 30 30-150 50 50
Methoxychlor 72-43-5 0.0030015 0.0009338 mg/kg 30-150 30 30-150 50 50
Toxaphene 8001-35-2 0.030015 0.0084042 mg/kg 30-150 30 30-150 50 50
cis-Chlordane 5103-71-9 0.002001 0.000557612 mg/kg 30-150 30 30-150 50 50
trans-Chlordane 5103-74-2 0.002001 0.000528264 mg/kg 30-150 30 30-150 50 50
Chlordane 57-74-9 0.01334 0.00530265 mg/kg 30-150 30 30-150 50 50
2,4,5,6-Tetrachloro-m-xylene 877-09-8 30-150
Decachlorobiphenyl 2051-24-3 30-150

Please Note that the RL information provided in this table is calculated using a 100%  Solids factor.  (Soil/ Solids only)
               P lease Note that the information provided in this table is subject to change at anytime at the discretion of Alpha Analytical, Inc.
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NYTCL Semivolatiles - EPA 8270D (SOIL)

Holding Time: 14 days
Container/Sample Preservation: 1 - Glass 250ml/8oz unpreserved

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
Acenaphthene 83-32-9 0.1332 0.0172494 mg/kg 31-137 50 31-137 50 50
1,2,4-Trichlorobenzene 120-82-1 0.1665 0.0190476 mg/kg 38-107 50 38-107 50 50
Hexachlorobenzene 118-74-1 0.0999 0.018648 mg/kg 40-140 50 40-140 50 50
Bis(2-chloroethyl)ether 111-44-4 0.14985 0.0225774 mg/kg 40-140 50 40-140 50 50
2-Chloronaphthalene 91-58-7 0.1665 0.0165168 mg/kg 40-140 50 40-140 50 50
1,2-Dichlorobenzene 95-50-1 0.1665 0.0299034 mg/kg 40-140 50 40-140 50 50
1,3-Dichlorobenzene 541-73-1 0.1665 0.028638 mg/kg 40-140 50 40-140 50 50
1,4-Dichlorobenzene 106-46-7 0.1665 0.0290709 mg/kg 28-104 50 28-104 50 50
3,3'-Dichlorobenzidine 91-94-1 0.1665 0.044289 mg/kg 40-140 50 40-140 50 50
2,4-Dinitrotoluene 121-14-2 0.1665 0.0333 mg/kg 40-132 50 40-132 50 50
2,6-Dinitrotoluene 606-20-2 0.1665 0.0285714 mg/kg 40-140 50 40-140 50 50
Fluoranthene 206-44-0 0.0999 0.0191142 mg/kg 40-140 50 40-140 50 50
4-Chlorophenyl phenyl ether 7005-72-3 0.1665 0.0178155 mg/kg 40-140 50 40-140 50 50
4-Bromophenyl phenyl ether 101-55-3 0.1665 0.0254079 mg/kg 40-140 50 40-140 50 50
Bis(2-chloroisopropyl)ether 108-60-1 0.1998 0.0284382 mg/kg 40-140 50 40-140 50 50
Bis(2-chloroethoxy)methane 111-91-1 0.17982 0.0166833 mg/kg 40-117 50 40-117 50 50
Hexachlorobutadiene 87-68-3 0.1665 0.0243756 mg/kg 40-140 50 40-140 50 50
Hexachlorocyclopentadiene 77-47-4 0.47619 0.150849 mg/kg 40-140 50 40-140 50 50
Hexachloroethane 67-72-1 0.1332 0.0269397 mg/kg 40-140 50 40-140 50 50
Isophorone 78-59-1 0.14985 0.0216117 mg/kg 40-140 50 40-140 50 50
Naphthalene 91-20-3 0.1665 0.0202797 mg/kg 40-140 50 40-140 50 50
Nitrobenzene 98-95-3 0.14985 0.024642 mg/kg 40-140 50 40-140 50 50
NitrosoDiPhenylAmine(NDPA)/DPA 86-30-6 0.1332 0.0189477 mg/kg 36-157 50 36-157 50 50
n-Nitrosodi-n-propylamine 621-64-7 0.1665 0.0257076 mg/kg 32-121 50 32-121 50 50
Bis(2-Ethylhexyl)phthalate 117-81-7 0.1665 0.057609 mg/kg 40-140 50 40-140 50 50
Butyl benzyl phthalate 85-68-7 0.1665 0.041958 mg/kg 40-140 50 40-140 50 50
Di-n-butylphthalate 84-74-2 0.1665 0.0315684 mg/kg 40-140 50 40-140 50 50
Di-n-octylphthalate 117-84-0 0.1665 0.05661 mg/kg 40-140 50 40-140 50 50
Diethyl phthalate 84-66-2 0.1665 0.0154179 mg/kg 40-140 50 40-140 50 50
Dimethyl phthalate 131-11-3 0.1665 0.034965 mg/kg 40-140 50 40-140 50 50
Benzo(a)anthracene 56-55-3 0.0999 0.0187479 mg/kg 40-140 50 40-140 50 50
Benzo(a)pyrene 50-32-8 0.1332 0.040626 mg/kg 40-140 50 40-140 50 50
Benzo(b)fluoranthene 205-99-2 0.0999 0.0280386 mg/kg 40-140 50 40-140 50 50
Benzo(k)fluoranthene 207-08-9 0.0999 0.02664 mg/kg 40-140 50 40-140 50 50
Chrysene 218-01-9 0.0999 0.017316 mg/kg 40-140 50 40-140 50 50
Acenaphthylene 208-96-8 0.1332 0.0257076 mg/kg 40-140 50 40-140 50 50
Anthracene 120-12-7 0.0999 0.0324675 mg/kg 40-140 50 40-140 50 50
Benzo(ghi)perylene 191-24-2 0.1332 0.0195804 mg/kg 40-140 50 40-140 50 50
Fluorene 86-73-7 0.1665 0.0161838 mg/kg 40-140 50 40-140 50 50
Phenanthrene 85-01-8 0.0999 0.0202464 mg/kg 40-140 50 40-140 50 50
Dibenzo(a,h)anthracene 53-70-3 0.0999 0.0192474 mg/kg 40-140 50 40-140 50 50
Indeno(1,2,3-cd)Pyrene 193-39-5 0.1332 0.0232101 mg/kg 40-140 50 40-140 50 50

Please Note that the RL information provided in this table is calculated using a 100%  Solids factor.  (Soil/ Solids only)
               P lease Note that the information provided in this table is subject to change at anytime at the discretion of Alpha Analytical, Inc.
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NYTCL Semivolatiles - EPA 8270D (SOIL)

Holding Time: 14 days
Container/Sample Preservation: 1 - Glass 250ml/8oz unpreserved

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
Pyrene 129-00-0 0.0999 0.0165501 mg/kg 35-142 50 35-142 50 50
Biphenyl 92-52-4 0.37962 0.038628 mg/kg 37-127 50 37-127 50 50
4-Chloroaniline 106-47-8 0.1665 0.030303 mg/kg 40-140 50 40-140 50 50
2-Nitroaniline 88-74-4 0.1665 0.0321012 mg/kg 47-134 50 47-134 50 50
3-Nitroaniline 99-09-2 0.1665 0.0314019 mg/kg 26-129 50 26-129 50 50
4-Nitroaniline 100-01-6 0.1665 0.068931 mg/kg 41-125 50 41-125 50 50
Dibenzofuran 132-64-9 0.1665 0.0157509 mg/kg 40-140 50 40-140 50 50
2-Methylnaphthalene 91-57-6 0.1998 0.0201132 mg/kg 40-140 50 40-140 50 50
1,2,4,5-Tetrachlorobenzene 95-94-3 0.1665 0.0173826 mg/kg 40-117 50 40-117 50 50
Acetophenone 98-86-2 0.1665 0.0206127 mg/kg 14-144 50 14-144 50 50
2,4,6-Trichlorophenol 88-06-2 0.0999 0.0315684 mg/kg 30-130 50 30-130 50 50
P-Chloro-M-Cresol 59-50-7 0.1665 0.0248085 mg/kg 26-103 50 26-103 50 50
2-Chlorophenol 95-57-8 0.1665 0.0196803 mg/kg 25-102 50 25-102 50 50
2,4-Dichlorophenol 120-83-2 0.14985 0.0267732 mg/kg 30-130 50 30-130 50 50
2,4-Dimethylphenol 105-67-9 0.1665 0.054945 mg/kg 30-130 50 30-130 50 50
2-Nitrophenol 88-75-5 0.35964 0.062604 mg/kg 30-130 50 30-130 50 50
4-Nitrophenol 100-02-7 0.2331 0.067932 mg/kg 11-114 50 11-114 50 50
2,4-Dinitrophenol 51-28-5 0.7992 0.077589 mg/kg 4-130 50 4-130 50 50
4,6-Dinitro-o-cresol 534-52-1 0.4329 0.07992 mg/kg 10-130 50 10-130 50 50
Pentachlorophenol 87-86-5 0.1332 0.03663 mg/kg 17-109 50 17-109 50 50
Phenol 108-95-2 0.1665 0.0251415 mg/kg 26-90 50 26-90 50 50
2-Methylphenol 95-48-7 0.1665 0.0258075 mg/kg 30-130. 50 30-130. 50 50
3-Methylphenol/4-Methylphenol 108-39-4/106-44-5 0.23976 0.0260739 mg/kg 30-130 50 30-130 50 50
2,4,5-Trichlorophenol 95-95-4 0.1665 0.0319014 mg/kg 30-130 50 30-130 50 50
Benzoic Acid 65-85-0 0.53946 0.168498 mg/kg 10-110 50 10-110 50 50
Benzyl Alcohol 100-51-6 0.1665 0.050949 mg/kg 40-140 50 40-140 50 50
Carbazole 86-74-8 0.1665 0.0161838 mg/kg 54-128 50 54-128 50 50
1,4-Dioxane 123-91-1 0.024975 0.007659 mg/kg 40-140 50 40-140 50 50
2-Fluorophenol 367-12-4 25-120
Phenol-d6 13127-88-3 10-120
Nitrobenzene-d5 4165-60-0 23-120
2-Fluorobiphenyl 321-60-8 30-120
2,4,6-Tribromophenol 118-79-6 10-136
4-Terphenyl-d14 1718-51-0 18-120

Please Note that the RL information provided in this table is calculated using a 100%  Solids factor.  (Soil/ Solids only)
               P lease Note that the information provided in this table is subject to change at anytime at the discretion of Alpha Analytical, Inc.
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Herbicides -EPA 8151A (SOIL)

Holding Time: 14 days
Container/Sample Preservation: 1 - Glass 250ml/8oz unpreserved

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
2,4,5-TP (Silvex) 93-72-1 0.1665 0.0044289 mg/kg 30-150 30 30-150 30 30
DCAA 19719-28-9 30-150

Please Note that the RL information provided in this table is calculated using a 100%  Solids factor.  (Soil/ Solids only)
               P lease Note that the information provided in this table is subject to change at anytime at the discretion of Alpha Analytical, Inc.
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TCL PCBs - EPA 8082A (SOIL)

Holding Time: 14 days
Container/Sample Preservation: 1 - Glass 250ml/8oz unpreserved

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
Aroclor 1016 12674-11-2 33.5 2.9748 ug/kg 40-140 50 40-140 50 50
Aroclor 1221 11104-28-2 33.5 3.3567 ug/kg 40-140 50 40-140 50 50
Aroclor 1232 11141-16-5 33.5 7.102 ug/kg 40-140 50 40-140 50 50
Aroclor 1242 53469-21-9 33.5 4.5158 ug/kg 40-140 50 40-140 50 50
Aroclor 1248 12672-29-6 33.5 5.025 ug/kg 40-140 50 40-140 50 50
Aroclor 1254 11097-69-1 33.5 3.6649 ug/kg 40-140 50 40-140 50 50
Aroclor 1260 11096-82-5 33.5 6.1908 ug/kg 40-140 50 40-140 50 50
Aroclor 1262 37324-23-5 33.5 4.2545 ug/kg 40-140 50 40-140 50 50
Aroclor 1268 11100-14-4 33.5 3.4706 ug/kg 40-140 50 40-140 50 50
PCBs, Total 1336-36-3 33.5 2.9748 ug/kg 50 50
2,4,5,6-Tetrachloro-m-xylene 877-09-8 30-150
Decachlorobiphenyl 2051-24-3 30-150

Please Note that the RL information provided in this table is calculated using a 100%  Solids factor.  (Soil/ Solids only)
               P lease Note that the information provided in this table is subject to change at anytime at the discretion of Alpha Analytical, Inc.
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TCL Volatiles - EPA 8260C/5035 High (SOIL)

Holding Time: 14 days
Container/Sample Preservation: 1 - Vial MeOH preserved

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
Methylene chloride 75-09-2 250 114.5 ug/kg 70-130 30 70-130 30 30
1,1-Dichloroethane 75-34-3 50 7.25 ug/kg 70-130 30 70-130 30 30
Chloroform 67-66-3 75 7 ug/kg 70-130 30 70-130 30 30
Carbon tetrachloride 56-23-5 50 11.5 ug/kg 70-130 30 70-130 30 30
1,2-Dichloropropane 78-87-5 50 6.25 ug/kg 70-130 30 70-130 30 30
Dibromochloromethane 124-48-1 50 7 ug/kg 70-130 30 70-130 30 30
1,1,2-Trichloroethane 79-00-5 50 13.35 ug/kg 70-130 30 70-130 30 30
Tetrachloroethene 127-18-4 25 9.8 ug/kg 70-130 30 70-130 30 30
Chlorobenzene 108-90-7 25 6.35 ug/kg 70-130 30 70-130 30 30
Trichlorofluoromethane 75-69-4 200 34.75 ug/kg 70-139 30 70-139 30 30
1,2-Dichloroethane 107-06-2 50 12.85 ug/kg 70-130 30 70-130 30 30
1,1,1-Trichloroethane 71-55-6 25 8.35 ug/kg 70-130 30 70-130 30 30
Bromodichloromethane 75-27-4 25 5.45 ug/kg 70-130 30 70-130 30 30
trans-1,3-Dichloropropene 10061-02-6 50 13.65 ug/kg 70-130 30 70-130 30 30
cis-1,3-Dichloropropene 10061-01-5 25 7.9 ug/kg 70-130 30 70-130 30 30
1,1-Dichloropropene 563-58-6 25 7.95 ug/kg 70-130 30 70-130 30 30
Bromoform 75-25-2 200 12.3 ug/kg 70-130 30 70-130 30 30
1,1,2,2-Tetrachloroethane 79-34-5 25 8.3 ug/kg 70-130 30 70-130 30 30
Benzene 71-43-2 25 8.3 ug/kg 70-130 30 70-130 30 30
Toluene 108-88-3 50 27.15 ug/kg 70-130 30 70-130 30 30
Ethylbenzene 100-41-4 50 7.05 ug/kg 70-130 30 70-130 30 30
Chloromethane 74-87-3 200 46.6 ug/kg 52-130 30 52-130 30 30
Bromomethane 74-83-9 100 29.05 ug/kg 57-147 30 57-147 30 30
Vinyl chloride 75-01-4 50 16.75 ug/kg 67-130 30 67-130 30 30
Chloroethane 75-00-3 100 22.6 ug/kg 50-151 30 50-151 30 30
1,1-Dichloroethene 75-35-4 50 11.9 ug/kg 65-135 30 65-135 30 30
trans-1,2-Dichloroethene 156-60-5 75 6.85 ug/kg 70-130 30 70-130 30 30
Trichloroethene 79-01-6 25 6.85 ug/kg 70-130 30 70-130 30 30
1,2-Dichlorobenzene 95-50-1 100 7.2 ug/kg 70-130 30 70-130 30 30
1,3-Dichlorobenzene 541-73-1 100 7.4 ug/kg 70-130 30 70-130 30 30
1,4-Dichlorobenzene 106-46-7 100 8.55 ug/kg 70-130 30 70-130 30 30
Methyl tert butyl ether 1634-04-4 100 10.05 ug/kg 66-130 30 66-130 30 30
p/m-Xylene 179601-23-1 100 28 ug/kg 70-130 30 70-130 30 30
o-Xylene 95-47-6 50 14.55 ug/kg 70-130 30 70-130 30 30
cis-1,2-Dichloroethene 156-59-2 50 8.75 ug/kg 70-130 30 70-130 30 30
Dibromomethane 74-95-3 100 11.9 ug/kg 70-130 30 70-130 30 30
Styrene 100-42-5 50 9.8 ug/kg 70-130 30 70-130 30 30
Dichlorodifluoromethane 75-71-8 500 45.75 ug/kg 30-146 30 30-146 30 30
Acetone 67-64-1 500 240.55 ug/kg 54-140 30 54-140 30 30
Carbon disulfide 75-15-0 500 227.5 ug/kg 59-130 30 59-130 30 30
2-Butanone 78-93-3 500 111 ug/kg 70-130 30 70-130 30 30
Vinyl acetate 108-05-4 500 107.5 ug/kg 70-130 30 70-130 30 30

Please Note that the RL information provided in this table is calculated using a 100%  Solids factor.  (Soil/ Solids only)
               P lease Note that the information provided in this table is subject to change at anytime at the discretion of Alpha Analytical, Inc.
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TCL Volatiles - EPA 8260C/5035 High (SOIL)

Holding Time: 14 days
Container/Sample Preservation: 1 - Vial MeOH preserved

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
4-Methyl-2-pentanone 108-10-1 500 64 ug/kg 70-130 30 70-130 30 30
1,2,3-Trichloropropane 96-18-4 100 6.35 ug/kg 68-130 30 68-130 30 30
2-Hexanone 591-78-6 500 59 ug/kg 70-130 30 70-130 30 30
Bromochloromethane 74-97-5 100 10.25 ug/kg 70-130 30 70-130 30 30
2,2-Dichloropropane 594-20-7 100 10.1 ug/kg 70-130 30 70-130 30 30
1,2-Dibromoethane 106-93-4 50 13.95 ug/kg 70-130 30 70-130 30 30
1,3-Dichloropropane 142-28-9 100 8.35 ug/kg 69-130 30 69-130 30 30
1,1,1,2-Tetrachloroethane 630-20-6 25 6.6 ug/kg 70-130 30 70-130 30 30
Bromobenzene 108-86-1 100 7.25 ug/kg 70-130 30 70-130 30 30
n-Butylbenzene 104-51-8 50 8.35 ug/kg 70-130 30 70-130 30 30
sec-Butylbenzene 135-98-8 50 7.3 ug/kg 70-130 30 70-130 30 30
tert-Butylbenzene 98-06-6 100 5.9 ug/kg 70-130 30 70-130 30 30
o-Chlorotoluene 95-49-8 100 9.55 ug/kg 70-130 30 70-130 30 30
p-Chlorotoluene 106-43-4 100 5.4 ug/kg 70-130 30 70-130 30 30
1,2-Dibromo-3-chloropropane 96-12-8 150 49.9 ug/kg 68-130 30 68-130 30 30
Hexachlorobutadiene 87-68-3 200 8.45 ug/kg 67-130 30 67-130 30 30
Isopropylbenzene 98-82-8 50 5.45 ug/kg 70-130 30 70-130 30 30
p-Isopropyltoluene 99-87-6 50 5.45 ug/kg 70-130 30 70-130 30 30
Naphthalene 91-20-3 200 32.5 ug/kg 70-130 30 70-130 30 30
Acrylonitrile 107-13-1 200 57.5 ug/kg 70-130 30 70-130 30 30
n-Propylbenzene 103-65-1 50 8.55 ug/kg 70-130 30 70-130 30 30
1,2,3-Trichlorobenzene 87-61-6 100 16.1 ug/kg 70-130 30 70-130 30 30
1,2,4-Trichlorobenzene 120-82-1 100 13.6 ug/kg 70-130 30 70-130 30 30
1,3,5-Trimethylbenzene 108-67-8 100 9.65 ug/kg 70-130 30 70-130 30 30
1,2,4-Trimethylbenzene 95-63-6 100 16.7 ug/kg 70-130 30 70-130 30 30
1,4-Dioxane 123-91-1 4000 1755 ug/kg 65-136 30 65-136 30 30
1,4-Diethylbenzene 105-05-5 100 8.85 ug/kg 70-130 30 70-130 30 30
4-Ethyltoluene 622-96-8 100 19.2 ug/kg 70-130 30 70-130 30 30
1,2,4,5-Tetramethylbenzene 95-93-2 100 9.55 ug/kg 70-130 30 70-130 30 30
Ethyl ether 60-29-7 100 17.05 ug/kg 67-130 30 67-130 30 30
trans-1,4-Dichloro-2-butene 110-57-6 250 71 ug/kg 70-130 30 70-130 30 30
1,2-Dichloroethane-d4 17060-07-0 70-130
2-Chloroethoxyethane
Toluene-d8 2037-26-5 70-130
4-Bromofluorobenzene 460-00-4 70-130
Dibromofluoromethane 1868-53-7 70-130

Please Note that the RL information provided in this table is calculated using a 100%  Solids factor.  (Soil/ Solids only)
               P lease Note that the information provided in this table is subject to change at anytime at the discretion of Alpha Analytical, Inc.
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WETCHEM (SOIL)

  
  

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD Method
Holding 

Time
Container/Sample 

Preservation
Chromium, Hexavalent 18540-29-9 0.8 0.16 mg/kg 80-120 20 75-125 20 20 7196A 30 days 1 - Glass 120ml/4oz unpreserved
Cyanide, Total 57-12-5 1 0.212 mg/kg 80-120 35 75-125 35 35 9010C/9012B 14 days 1 - Glass 250ml/8oz unpreserved

Please Note that the RL information provided in this table is calculated using a 100%  Solids factor.  (Soil/ Solids only)
               P lease Note that the information provided in this table is subject to change at anytime at the discretion of Alpha Analytical, Inc.
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1.0 PURPOSE 

The purpose of this standard operating procedure (SOP) is to describe the considerations 
and procedures, and to establish the guidelines for drilling (soil borings, wells, or 
piezometers) and formation sampling activities in unconsolidated.  There are several 
drilling techniques available which include:  direct push (Geoprobe® or cone 
penetrometer testing [CPT]), hollow-stem auger, cable tool, hydraulic rotary, cased-hole 
rotary, air rotary, and Sonic.  Formation (sediment/soil) sample collection options 
include:  disturbed (drill cuttings), intact (split-spoon), and undisturbed (Shelby-tube or 
Denison-core).  Borehole abandonment (closure) procedures will also be addressed in 
this SOP. 

The objective of drilling is to collect accurate subsurface information and to prepare a 
borehole for potential completion as a well or piezometer.  Consequently, the lithologic 
data is the all important, most essential information that can be collected.  The lithologic 
data characterizes subsurface conditions, describes hydrogeologic coefficients 
qualitatively and/or quantitatively, and identifies optimum locations for screen zones if 
wells are constructed. 

Data can be obtained through the physical examination and testing of formation samples, 
as well as knowledge regarding groundwater levels.  Thus, drill fluid mix, fluid loss, rate 
of drilling, lengths of split-spoon and Shelby-tube/Denison-core recovery, etc. must be 
monitored by the on-site hydrogeologist or geologist.  

2.0 DRILLING TECHNIQUE-SELECTION 

Verify that the drilling technique is the one specified in the investigation work plan, and 
that the drilling equipment mobilized by the driller is in good condition and proper 
working order.  Do not permit the driller to use a drilling rig that appears to be 
substandard, in disrepair, etc., and/or is questionable as to whether or not the rig has the 
capabilities to accomplish the goals of the drilling program.  Complete a drill rig 
inspection checklist before starting any drilling activities.  The drilling rig must be 
capable of: 

a. Penetration of all anticipated subsurface materials and formations at a desired
rate, and construction of a borehole of desired diameter (for the anticipated well,
if applicable, including the placement of a gravel or sand pack through a tremie
pipe and necessary formation sealing material such as bentonite or cement).
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b. Identification of lithology for development of a geologic log of all unconsolidated 
formations and materials penetrated, including physical characteristics and visual 
description of color, grain sizes, sorting and mineralogy. 

c. Collection of samples of aquifer fluids during the drilling process and prior to 
well construction, while at the same time minimizing potential for cross-
contamination. The method used should prevent cross-contamination between 
surface soils and groundwater or between different hydrogeologic units. 

d. Collection of intact and/or undisturbed soil samples from the center line or 
sidewall of the borehole.  This objective requires the drilling to be halted while 
soil samples are taken from the bottom or side of the incomplete borehole. 

e. Completion of the borehole into a well (monitoring or observation) or piezometer 
during the initial construction process (i.e., constructing a well or piezometer as 
the borehole is drilled, or constructing a well or piezometer in the borehole 
immediately after the drilling tools are removed).  

f. Implementation of borehole geophysical logging (when applicable and possible) 
to enable more accurate vertical and horizontal extrapolation of borehole data to 
the lithology of the hydrogeologic system. 

g. Completion of a well or piezometer, if applicable, in the borehole following a 
time lapse for interpretation of geologic or geophysical data from the borehole. 

Drilling will not commence until the following have been completed: 

 Development and approval of a ‘drilling type’ specific job safety analysis (JSA) 
 a utility mark-out/one call has been conducted at the drilling location(s); and 
 the completion of a subsurface clearance procedure checklist.  

 

3.0 DRILLING TECHNIQUE - DESCRIPTION 

3.1 Direct Push – The direct push technology includes several types of drilling rigs 
and drilling equipment that advances a drill string by pushing or hammering 
without rotating the drill string.  Direct push rigs include both Geoprobe® and 
CPT rigs.  Geoprobe® rigs are typically limited to drilling in unconsolidated soil 
up to approximately 100 feet below land surface (bls) under compatible 
conditions.  Formation samples are collected in plastic sleeves.  Advantages 
include:  access and maneuverability due to the rig’s small size; fluids are not 
introduced into the subsurface during drilling; and sampling is relatively 
inexpensive.  Disadvantages include:  limitation to drilling depth; limitation to 
unconsolidated or soft rock drilling; and limitation to small diameter wells.  CPT 
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rigs also provide a continuous profile of the soil stata as the rig’s sensing 
equipment is advanced.  

3.2 Hollow-Stem Auger - This drilling method is rapid and extremely effective in 
most cohesive sediments but less so in loose sandy material.  Penetration may be 
up to 150 feet bls depending on the size of the rig, drilling conditions, and the 
diameter of the auger flight; however, depths up to 250 feet bls have been 
achieved under compatible conditions.  A major advantage of this technique is 
that normally no fluids are introduced into the formation.  If the auger flights can 
be removed and the integrity of the borehole maintained, then electrical and 
radiation (e.g., gamma, neutron, etc.) geophysical logs can be run.  If the auger 
flights must remain in the borehole, then only radiation geophysical logs can be 
run.  Casing, screen, and sampling devices can then be lowered through the 
hollow stem by removing the removable plug at the bottom of the auger flights, 
and gravel packing and cementing can be accomplished within the hollow stem. 
However, this can be difficult especially below the water table.  Auger flight 
outside diameters (OD) range from 5 inches (in.) to 12 in.  The diameter of a well 
that can be constructed inside the hollow stem is limited, however, to about 4 in. 

3.3 Cable Tool (Percussion) - This drilling method is slow because the borehole is 
advanced by lifting and dropping a heavy string of drilling tools.  Cuttings 
accumulate in the drill casing and are removed by a sand bailer.  A steel casing is 
driven in as the hole is deepened.  Cable-tool rigs can be used in unconsolidated 
sediment and bedrock to depths of hundreds or thousands of feet and often 
employ telescoping techniques for drilling deep boreholes.  Electrical geophysical 
logs cannot be run through the steel cased borehole, but radiation logs (e.g., 
gamma, neutron, etc.) can be run.   Well casing and screen can be installed within 
the cased hole after which the outer casing is pulled back (removed).   Because 
the boring is cased as it is being drilled, cross-contamination between various 
depths is practically eliminated.  The method provides an excellent means to 
collect good, representative formation samples. 

3.4 Hydraulic Rotary - This drilling method uses a rotating bit to drill (advance) the 
borehole.  Drill cuttings are removed using a recirculated drilling fluid (mud or 
water).  Although setting up the drilling equipment is slow, the drilling process is 
reasonably fast.  In the mud-rotary method, drilling mud forms a cake on the 
borehole wall which prevents excessive loss of fluid to the formation being 
drilled.  The hydrostatic pressure combined with the weight and density of the 
mud slurry keeps the hole open.  This allows the drill rods to be removed from the 
borehole and geophysical logs (electric and radiation) to be run in the open 
borehole. 

In reverse hydraulic rotary drilling, the drilling fluid moves downward through 
annular space and then upward inside the drill pipe. If the drilling fluid does not 



 STANDARD OPERATING PROCEDURE 5 Page 4 of 9 
 FOR SOIL BORING AND/OR MONITORING OR 

OBSERVATION WELL DRILLING, FORMATION 
SAMPLING AND BOREHOLE ABANDONMENT IN 

UNCONSOLIDATED FORMATIONS 

 

 

4 
Forms.SOP.10.3 

MARCH 2000 

contain mud, then sufficient water flow is required as make-up water because the 
borehole wall is not sealed; therefore, significant water loss can occur to the 
formation being drilled.  The borehole is held open by hydrostatic pressure only. 
A serious obstacle to this drilling method occurs when the static water level is less 
than 15 feet below land surface because of insufficient hydrostatic head difference 
between the borehole and the water table.  However, the problems of excessive 
water loss and shallow depths to water may be overcome by using mud as the 
drilling fluid. 

In mud-rotary drilling, the drilling fluid (mud or polymer) moves downward 
through the drill pipe and then upward through the annular space.  Therefore, the 
borehole is held open by hydrostatic pressure and the mud cake lining the wall of 
the borehole.  The mud-rotary method can be used to construct moderate to deep 
wells in unconsolidated (and consolidated material), while the reverse rotary 
technique can be used to construct moderate to deep wells in unconsolidated 
materials.  The principal disadvantage may be the difficulty in removing mud 
cake from the formation at the screened zone.  Extensive well development may 
be required to remove the mud cake. 

3.5 Cased-Hole Rotary - Several rotary drilling techniques have been developed in 
which a steel casing is advanced with an air-rotary or mud-rotary drill.  This 
technique is highly desirable for use in exploratory drilling at monitoring sites 
because water and soil samples may be collected under conditions which preclude 
contamination from shallower depths.  Furthermore, this technique is extremely 
effective in boulder or cavernous zones which would inhibit or preclude drilling 
using other techniques.  Drilling results are comparable to cable-tool drilling but 
with greatly enhanced speeds.  In all the cased-hole techniques, the main benefit 
is that the only portion of the borehole which is open, is at the bottom of the drill 
casing; thus, no soil or water from shallower depths can move down and impact 
the depth drilled and/or sampled.  Electrical geophysical logs cannot be run 
through the steel-cased borehole, however, radiation logs (e.g., gamma, neutron, 
etc.) can be run. 

Presently, there are three cased-hole rotary techniques which include: 

a. The drill-thru casing hammer technique in which the casing is advanced 
by percussion with a casing hammer or vibratory driver similar to the 
method used in a borehole drilled by the air-rotary method.  The casing 
hammer can also pull out the casing (air drilling only). 

b. The Odex™ Drilling System (European system) which “pulls” the casing 
using a fixture attached to an air-hammer type drill bit (air drilling only). 

c. The Barber™ Drilling System in which drilling is done with a top-head 
drive and a rotary table that spins casing into the ground.  Casing can be 
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fitted with a carbide “shoe” to cut boulders and an air hammer can be used 
above the bit.  Air or mud rotary can be used to lift cuttings. 

Two potential problems may be encountered using the cased-hole rotary 
technique which include: 1) “sand heave” when drilling stops (which can be 
quickly drilled or bailed out) and 2) possible aeration of water in the cased 
borehole if volatiles are being tested (which can be overcome by pumping or 
bailing the standing water out before sampling).  The minimum drill casing 
diameter is 6 inches and depth is limited to approximately 450 feet.  

3.6 Air Rotary - This drilling method uses a rotating bit to drill, and high-velocity 
compressed air to remove cuttings from the borehole.  A pneumatic down-hole 
hammer is often used to add percussion to the rotary drilling action.  This drilling 
method is very fast and, although it is most suitable for penetrating hard bedrock, 
it can be used in unconsolidated formations.  The borehole may be cased or 
uncased depending on geologic conditions.  If an open borehole is drilled, then 
electrical and radiation (e.g., gamma, neutron, etc.) geophysical logs can be run.  
If a cased borehole is drilled, then only radiation geophysical logs can be run.  

Four potential problems may be encountered when using the air-rotary technique:  

a. When a prolific aquifer is tapped, the compressed air may not be able to 
lift the water to the surface.  

b. Aeration of water in the borehole (and finished well) immediately prior to 
sampling can interfere with a number of inorganic and organic water-
quality parameters. 

c. Low yield water entry zones may not be identified because the air pressure 
prevents water from entering the borehole.  Care should be taken to 
prevent overdrilling of the borehole. 

d. Air rotary drilling can induce the migration of volatile organics to the 
surface or adjacent structures causing potential aesthetic or health and 
safety concerns. 

If the air-rotary technique is used then the following special procedures will be 
implemented: 

a. The type of air compressor and lubricating oil will be documented on an 
appropriate field form and in the field notebook and a 1-pint sample of the 
oil will be retained for characterization in the event organic compounds 
are detected in a well sample. 
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b. An air line oil filter will be required and changed per manufacturer’s 
recommendations during operation with documentation of this 
maintenance on an appropriate field form and in the field notebook.  More 
frequent oil filter changes will be made if oil is visibly detected in the 
filtered air. 

c. The use of any additive will be prohibited, except approved water (e.g., 
potable water) for dust control and cuttings removal. 

3.7 Sonic - This drilling method uses a rotating bit to drill, and high-frequency 
resonant vibrations created by a Sonic drill head.  The drill head contains the 
mechanism necessary for rotary motion as well as an oscillator, which causes a 
high frequency force to be superimposed on the drill string.  The frequency can be 
varied to suit operating conditions and is generally between 50 and 120 hertz 
(cycles per second). The vibrations are sent down the drill string to the drill bit, 
magnifying the amplitude of the drill bit, which (in overburden) fluidizes the soil 
particles at the bit face.  The drill bit is physically vibrating up and down in 
addition to being pushed down and rotated.  These three combined forces allow 
for relatively fast and easy penetration through most geological formations.  The 
oscillator is driven by a hydraulic motor and uses out of balance weights to 
generate high sinusoidal forces that are transmitted to the drill bit.  An internal 
spring system isolates these vibrational forces from the rest of the drill rig. 
Typically, Sonic drilling uses a drilling fluid (i.e., potable water) to facilitate the 
advancement of the drill bit.  The amount of drilling fluid used should be limited 
during soil collection as to minimize wash-out of the sample. 

4.0 DECONTAMINATION 

Drilling equipment decontamination procedures are outlined in the field equipment 
decontamination SOP.  Proper decontamination in accordance with regulatory guidelines 
must be clearly documented in the field notebook. 

5.0 PROCEDURE FOR DRILLING 

5.1 Safety first. Obtain the appropriate work permit, Job Safety Analysis (JSA) and 
personal protection equipment (PPE), as specified in the site Health and Safety 
Plan (HASP). 

5.2 Document all drilling-related activities (e.g., starting, stopping, footage, 
problems, decontamination, etc.) on the daily log form and in the field notebook.  
Record dates and times of activities, and names of Roux Associates personnel 
providing oversight. 

5.3 Monitor and record drill fluid mix, speed of rotation, pressure on the drill fluid, 
rate of drilling, and length of drill rods or casing in the borehole. 
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5.4 Confirm that the drill rods and core barrel are straight, or discontinue drilling. 

5.5 Pay particular attention to the advancement of the boring because differences in 
the rate of drilling may be indicative of differences in subsurface geologic 
conditions (e.g., sand and gravel versus clay). 

5.6 Maintain a continuous dialogue with the driller to track and keep informed of all 
drilling activities (e.g., the speed of the drill and drilling pressure, difficult and 
easy drilling conditions, etc.). 

5.7 Collect formation samples as described below in Section 6.0 and in accordance 
with the work plan.  Sample jars must be labeled appropriately (e.g., project 
number and name, site location, boring number, date, sample interval, blow 
counts, and initials of Roux Associates personnel collecting sample). 

5.8 Record geologic information in the geologic log form and in the field notebook. 

5.9 Handle and ship split-spoon sample jars carefully to avoid breakage and handle 
and ship tubes or cores carefully to prevent disturbance. 

6.0 PROCEDURE FOR FORMATION SAMPLING 

6.1 Safety first. Obtain the appropriate work permit, JSA and PPE, as specified in the 
site HASP. 

6.2 Intact formation sampling will be implemented using split-spoon samplers (which 
are driven), Shelby-tube samplers (which are pushed), or Denison-core samplers 
(which are rotated) depending on the drilling technique employed. Formation 
samples will be retained in suitable size (e.g., 1-pint or 0.5-pint) jars for physical 
descriptions and potential physical and chemical analysis.  The appropriately 
labeled jars and tubes will be stored in a safe place to avoid breakage, agitation, 
and freezing. Intact formation samples will be collected as described in the work 
plan at specified intervals (e.g., at 5-foot increments below land surface) and at 
each major change in subsurface materials.  Hydrogeologic information will be 
recorded on a geologic log form and in the field notebook.  Detailed descriptions 
of the type(s) of intact sample(s) collected, sampling intervals and conditions, and 
objective(s) of the sample collection will be provided in the work plan. 

6.3 Disturbed formation samples (drill cuttings) will be examined continuously 
throughout the entire depth of the borehole.  If applicable to the study and/or 
stated in the work plan, borehole cuttings will be collected from the circulating 
auger flights, which lift cuttings to land surface (hollow-stem auger technique); 
from the sand bailer (cable-tool technique); from the recirculated drilling fluid 
(mudflume), which transports cuttings to land surface (mud-rotary and related 
techniques); or from the compressed air used to carry cuttings to land surface (air-
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rotary and related techniques).  Formation samples will be retained in appropriate 
size (e.g., 1-pint or 0.5-pint), properly labeled jars and stored in a safe place to 
avoid breakage, agitation, and freezing. Hydrogeologic data will be recorded on a 
geologic log form and in the field notebook. 

6.4 Soil cores from the wells drilled at the Site are used for lithologic identification 
and physical property analysis.  Soil core samples will be collected using a split-
spoon sampler and 6-inch brass sample containers (brass containers).  Following 
collecting and retaining soil and/or sediments collected with the split-spoon 
sampler and brass containers, the ends of each brass containers will be examined 
for voids.  If a void(s) are observed, the void will be completely filled in with 
bubble wrap and the ends will be sealed with tape to avoid any agitation or 
movement of the core sample during transportation.     The soil core sample 
intervals will be specified in the work plan.   

6.5 Split-spoon samples may be collected continuously from boreholes for cluster 
wells; single well and/or piezometer boreholes may be split-spooned throughout 
drilling or at specified intervals or changes in lithology.  The conditions for 
sampling will be specified in the work plan. 

6.6 Before collecting and retaining soil and/or sediments collected with the split-
spoon sampler, the top several inches of the sample will be examined for 
disturbed soil (drill cuttings), which will be removed from the sampler and 
discarded to eliminate any soil and/or sediment that may have caved into the 
bottom of the borehole. 

6.7 Sediment sampling equipment such as split-spoon samplers, spatulas, etc. (but not 
including Shelby-tube or Denison-core samplers, which area not re-usable) will 
be decontaminated by steam cleaning and/or a non-phosphate, laboratory-grade 
and distilled/deionized wash followed by a distilled/deionized water rinse.  (Refer 
to the SOP for Decontamination of Field Equipment for a detailed description of 
minimum and special decontamination procedures.)  Decontamination of 
sediment sampling equipment will take place prior to the collection of the first 
sample and following the collection of each subsequent sample.  

7.0 BOREHOLE ABANDONMENT OR CLOSURE 

7.1 Safety first. Obtain the appropriate work permit, JSA and PPE, as specified in the 
site HASP. 

7.2 Upon the completion of the investigation, a determination will be made as 
whether to maintain the borehole (for a well or piezometer) or to close it (i.e., 
abandon and seal it).  If the client and Roux Associates agree to abandon the 
borehole, then the State will be notified and a request will be presented for 
borehole abandonment.  Upon state approval to seal the borehole, appropriate 
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State borehole abandonment forms will be completed, if required. Following State 
approval, the abandonment of any borehole (or boring) will be in accordance with 
local, State and/or Federal regulations. 

7.3 For each abandoned borehole, the procedure will be documented on an 
appropriate field form or in the study notebook.  Documentation may include, 
where appropriate, the following: 

a. Borehole designation. 

b. Location with respect to the replacement borehole, if replaced (e.g., 30 ft 
north and 40 ft west of Borehole B-1).  A location sketch should be 
prepared. 

c. Open depth prior to grouting and any other relevant circumstances (e.g., 
formation collapse). 

d. Drill casing left in the borehole by depth, size, and composition.  

e. A copy of the geologic log. 

f. A revised diagram of the abandoned borehole using a supplemental 
geologic log form. 

g. Additional items left in hole by depth, description, and composition (e.g., 
lost tools, bailers, etc.). 

h. A description and daily quantities of grout used to compensate for 
settlement. 

i. The date of grouting. 

j. The level of water or mud prior to grouting and the date and time 
measured. 

k. Any other State or local well abandonment reporting requirements. 

 

END OF PROCEDURE 
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1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish guidelines for the 
collection of soil samples for laboratory.  This SOP is applicable to soil samples collected 
from split-spoon samplers during drilling, hand auger samples, grab samples from 
stockpiled soils, surface samples, test pit samples, etc. 

The sampling objectives are provided in the work plan that has been approved by 
the NYSDEC for conducting the characterization activities.   

2.0 CONSIDERATIONS 

Soil samples may be collected in either a random or biased manner.  Random samples 
can be based on a grid system or statistical methodology.  Biased samples can be 
collected in areas of visible impact or suspected source areas.  Soil samples can be 
collected at the surface, shallow subsurface, or at depth.  When samples are collected at 
depth, the water content should be noted, since generally “soil sampling” is restricted to 
the unsaturated zone.  Equipment selection will be determined by the depth of the sample 
to be collected.  A thorough description of the sampling locations and proposed methods 
of sample collection should be included in the work plan. 

Commonly, surface sampling refers to the collection of samples at a 0 to 6 inch depth 
interval.  Certain regulatory agencies may define the depth interval of a surface sample 
differently, and this must be defined in the work plan.  Collection of surface soil samples 
is most efficiently accomplished with the use of a stainless steel trowel or scoop.  For 
samples at greater depths, a decontaminated bucket auger or power auger may be needed 
to advance the hole to the point of sample collection.  Another clean bucket auger should 
then be used to collect the sample.  To collect samples at depths of greater than 
approximately six feet, the use of a drill rig and split spoon samples will usually be 
necessary.  In some situations, sample locations are accessed with the use of a backhoe. 

3.0 EQUIPMENT AND MATERIALS 

a. Safety first. Obtain the appropriate work permit, Job Safety Analysis (JSA) and
personal protection equipment (PPE), as specified in the site Health and Safety
Plan (HASP).

b. A work plan which outlines soil sampling requirements.

c. Field notebook, field form(s), maps, chain-of-custody forms, and custody seals.

d. Decontamination supplies (including:  non-phosphate laboratory grade detergent,
buckets, brushes, potable water, distilled water, plastic sheeting, etc.).
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e. Sampling device (split-spoon sampler, stainless steel hand auger, stainless steel 
trowel, etc.). 

f. Stainless steel spoons or spatulas. 

g. Disposable Nitrile sampling gloves and cut-proof gloves. 

h. Laboratory-supplied sample containers with labels. 

i. Cooler with blue or wet ice. 

j. Plastic sheeting. 

k. Black pen and indelible marker. 

l. Zip-lock bags and packing material. 

m. Tape measure. 

n. Paper towels or clean rags. 

o. Masking and packing tape. 

p. Overnight (express) mail forms or schedule currier pickup. 

4.0 DECONTAMINATION 

All reusable sampling equipment will be thoroughly cleaned according to the 
decontamination SOP (SOP-11).  Where possible, thoroughly pre-cleaned and wrapped 
sampling equipment should be used and dedicated to individual sampling locations.  
Disposable items such as sampling gloves and plastic sheeting will be changed after each 
use and discarded in an appropriate manner.  

5.0 PROCEDURE 

5.1 Prior to collecting soil samples, ensure that all sampling equipment has been 
thoroughly cleaned according to the SOP-11 decontamination procedures.  If 
samples are to be collected at depth, then the boring must be advanced with 
thoroughly cleaned equipment to the desired sampling horizon and a different 
thoroughly cleaned sampler must be used to collect the sample. 

5.2 Using disposable gloves and a pre-cleaned, stainless steel spatula or spoon, 
extract the soil sample from the sampler, measure the recovery, and separate the 
wash from the true sample.  Where allowed by regulatory agency(ies), disposable 
plastic spoons may be used. 

5.3 Place the sample in a laboratory-supplied, pre-cleaned sample container.  Cut-
proof gloves should be worn at all times when handling glassware.  This should 
be done as quickly as possible and this is especially important when sampling for 
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volatile organic compounds (VOCs).  Samples to be analyzed for VOCs must be 
collected prior to other constituents (see SOP-7). 

5.4 The sample container will be labeled with appropriate information such as, client 
name, site location, sample identification (location, depth, etc.), date and time of 
collection, and sampler’s initials. 

5.5 Using the remaining portion of soil from the sampler, log the sample in detail and 
record physical characteristics (color, odor, moisture, texture, density, 
consistency, organic content, layering, grain size, etc.). 

5.6 If soil samples are to be composited in the field, then equal portions from selected 
locations will be placed on a clean plastic sheet or in a Zip-lock bag and 
homogenized.  Alternately, several samples may be submitted to the laboratory 
for compositing by weight.  The method used is dependent upon regulatory 
requirements.  Specific compositing procedures shall be approved by the 
appropriate regulatory agency and described in the work plan.  Samples to be 
analyzed for VOCs will not be composited unless required by a regulatory 
agency. 

5.7 After the sample has been collected, labeled, and logged in detail, it is placed in a 
zip-lock bag and stored in a cooler with ice, at 4°C. 

5.8 A chain-of-custody form is completed for all samples collected.  One copy is 
retained and two are sent with the samples in a Zip-lock bag to the laboratory.  A 
signed and dated custody seal is placed on the cooler prior to shipment.  

5.9 Samples collected from Monday to Friday are to be delivered to the laboratory 
within 24 hours of collection.  If Saturday delivery is unavailable, samples 
collected on Friday must be delivered by Monday morning.  Check the work plan 
to determine if any analytes require a shorter delivery time. 

5.10 The field notebook and appropriate forms should include, but not be limited to, 
the following:  client name, site location, sample location, sample depth, sample 
identification, sample date and time collected, sampler’s name, method of sample 
collection, number and type of containers, geologic description of material, 
description of decontamination procedures, etc.  A site map should be prepared 
with exact measurements to each sample location in case follow-up sampling is 
necessary. 

5.11 All reusable sampling equipment must be thoroughly cleaned in accordance with 
the SOP-11 decontamination procedures.  Following the final decontamination 
(after all samples are collected), the sampling equipment is wrapped with plastic.  
Discard any gloves, plastic, etc. in an appropriate manner that is consistent with 
site conditions. 
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END OF PROCEDURE 
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1.0 PURPOSE 

The purpose of this standard operating procedure (SOP) is to establish guidelines for 
screening soil samples for volatile organic vapors using a portable photoionization 
detector (PID).  This SOP is applicable to soil samples collected from split-spoon 
samplers during drilling, hand auger samples, and grab samples from stockpiled soils. 

2.0 CONSIDERATIONS 

The primary objective of photoionization screening of soil samples is to obtain a 
qualitative understanding of the distribution of volatile organic compounds (VOCs) in 
soil.  The proper design of an organic vapor screening program requires an understanding 
of site hydrogeology, potential source areas, and potential constituents of concern. 
Sample locations and frequency must be fully defined in the work plan.  The work plan 
should outline the type of lamp to be utilized in the PID based on the ionization potentials 
and response factors of the constituents of concern.  The work plan must also clearly 
describe the heating or equilibration procedures to be employed if they differ from those 
described in this SOP.  Regardless of the specific equilibration procedure employed, it is 
imperative that each sample be treated identically to allow the photoionization results 
from different locations to be compared.  Observations such as water, clay, and organic 
content should be noted to facilitate interpretation of the data.  Every effort should be 
made to collect a representative portion of soil from the sampling device. 

3.0 EQUIPMENT AND MATERIALS 

a. Safety first. Obtain the appropriate work permit, Job Safety Analysis (JSA) and
personal protection equipment (PPE), as specified in the site Health and Safety
Plan (HASP).

b. A work plan which outlines photoionization screening requirements.

c. Decontamination supplies (including: non-phosphate laboratory grade detergent,
buckets, brushes, potable water, distilled water,, plastic sheeting, etc.).

d. Field notebook, field form(s), maps, chain-of-custody forms.

e. Sampling device (split-spoon sampler, stainless steel hand auger, stainless steel
trowel, etc.).

f. Stainless steel spoons or spatulas.



 STANDARD OPERATING PROCEDURE 7 Page 2 of 3
 FOR SCREENING SOIL SAMPLES FOR VOLATILE ORGANIC 

VAPORS USING A PORTABLE PHOTOIONIZATION 
DETECTOR 

 

2 
SOP 5.4 

MARCH 2000 

g. Disposable plastic spoons. 

h. Plastic sheeting. 

i. 1-Gallon size Zip-lock bags. 

j. Water bath (hot plate, extension cord, water tray, thermometer). 

k. Photoionization detector (PID) with charging unit. 

l. Calibration gases with regulator. 

m. Indelible marker. 

n. Masking tape. 

o. Disposable Nitrile sampling gloves. 

4.0 DECONTAMINATION 

Where possible, thoroughly pre-cleaned and wrapped sampling equipment must be used 
and dedicated to individual sampling locations.  Disposable items such as sampling 
gloves, aluminum foil, and sample jars will be changed after each use and discarded in an 
appropriate manner.  If only photoionization results are to be obtained, then split-spoon 
samples and hand augers may be cleaned with a non-phosphate laboratory grade 
detergent and water wash and potable water rinse or steam cleaning, and a final distilled 
water rinse.  However, if samples are to be collected concurrently for laboratory 
analytical results, then all reusable sampling equipment must be thoroughly 
decontaminated according to the SOP for decontamination of field equipment (SOP-11). . 

5.0 CALIBRATION 

The PID must be calibrated according to the manufacturer's specifications at a minimum 
frequency of once per day prior to collecting photoionization readings.  In addition, 
periodic checks (e.g., every 2 hours or every ten samples) with the standard gas will be 
conducted to confirm that the calibration has not drifted.  The time, date, and calibration 
procedure must be clearly documented in the field notebook and the calibration log.  If at 
any time the photoionization results appear erratic or inconsistent with field observations, 
then the unit must be recalibrated.  If calibration is difficult to achieve, then the unit's 
lamp should be checked for dirt or moisture and cleaned, as necessary.  During humid or 
wet conditions, the unit should be calibrated on a more frequent basis as determined by 
field personnel. 

6.0 PROCEDURE 

6.1 Extract the soil sample from the sampler, quickly measure the recovery, and 
separate the wash from the true sample by using a dedicated, stainless steel 
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spatula.  Where allowed by regulatory agency(ies), disposable plastic spoons may 
be used. 

6.2 Place the sample in a 1-Gallon Zip-lock bag (as quickly as possible to avoid loss 
of VOCs) filling the bag half full, if possible.  Seal the bag and ensure an 
adequate seal has been created but pressing on the bag and observing if air 
discharges from the bag. 

6.3 Label the bag with the boring/ID number, depth of sample, date of collection and 
sampler’s initials.  In addition, the field personnel will ensure the following:  
samples are taken at appropriate depths; unrepresentative portions of the sample 
are discarded properly; that the soil sampler (i.e., split spoon) is decontaminated 
properly between use; and the driller uses proper methods during sample 
collection and does not use oil or grease on tools entering the borehole. 

6.4 Log the sample in detail and record physical characteristics (color, odor, moisture, 
texture, density, consistency, organic content, and layering). 

6.5 Ensure that the PID has been calibrated and that the calibration information is 
documented in the field book.  Pierce the Zip-lock bag with the probe from the 
PID and measure the relative concentration of VOCs in the headspace of the soil 
sample.  The initial (peak) reading must be recorded.  

6.6 Record the PID reading in the field notebook, on an appropriate field form, and 
on the base map, if appropriate. 

6.7 Place any material not representative of the interval sampled in a pile with the 
other cuttings from the borehole. 

6.8 If only field screening results are to be obtained, then reusable sampling devices 
may be cleaned with a non-phosphate laboratory grade detergent and water wash 
and a potable water rinse.  The sampler will then be rinsed with distilled water, 
assembled and placed on plastic sheeting for reuse.  A more rigorous 
decontamination procedure is required when samples are also being collected for 
laboratory analysis.  Refer to the SOP for collection of soil samples for laboratory 
analysis for additional information. 

 

END OF PROCEDURE 
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1.0 PURPOSE 

The purpose of this standard operating procedure (SOP) is to establish guidelines for the 
sampling of ground-water monitoring wells for dissolved constituents.  As part of the 
SOP for the sampling of ground-water monitoring wells, sample collection equipment 
and devices must be considered, and equipment decontamination and pre-sampling 
procedures (e.g., measuring water levels, sounding wells, and purging wells) must be 
implemented.  Sampling objectives must be firmly established in the work plan before 
considering the above. 

Valid water-chemistry data are integral to a hydrogeologic investigation that 
characterizes ground-water quality conditions.  Water-quality data are used to evaluate 
both current and historic aquifer chemistry conditions, as well as to estimate future 
conditions (e.g., trends, migration pathways).  Water-quality data can be used to construct 
ground-water quality maps to illustrate chemical conditions within the flow system, to 
generate water-quality plots to depict conditions with time and trends, and to perform 
statistical analyses to quantify data variability, trends, and cleanup levels. 

2.0 EQUIPMENT AND MATERIALS 

2.1 In order to sample ground water from monitoring wells, specific equipment and 
materials are required.  The equipment and materials list may include, but not 
necessarily be limited to, the following: 

a. Bailers (Teflon™ or stainless steel). 

b. Pumps (centrifugal, peristaltic, bladder, electric submersible, bilge, hand-
operated diaphragm, etc.). 

c. Gas-displacement device(s). 

d. Air-lift device(s). 

e. Teflon™ tape, electrical tape. 

f. Appropriate discharge hose. 

g. Appropriate discharge tubing (e.g., polypropylene, teflon, etc.) if using a 
peristaltic pump. 

h. Appropriate compressed gas if using bladder-type or gas-displacement 
device. 
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i. Portable generator and gasoline or alternate power supply if using an 
electric submersible pump. 

j. Non-absorbent cord (e.g., polypropylene, etc.). 

k. Plastic sheeting. 

l. Tape measure (stainless steel, steel, fiberglass) with 0.01-foot 
measurement increments and chalk (blue carpenter's). 

m. Electronic water-level indicators (e.g., m-scope, etc.) or electric water-
level/product level indicators. 

n. Non-phosphate, laboratory-grade detergent. 

o. Distilled/Deionized water. 

p. Potable water. 

q. Paper towels, clean rags. 

r. Roux Associates' field forms (e.g., daily log, well inspection checklist, 
sampling, etc.) and field notebook. 

s. Well location and site map. 

t. Well keys. 

u. Stop watch, digital watch with second increments, or watch with a second 
hand. 

v. Water Well Handbook. 

w. Calculator. 

x. Black pen and water-proof marker. 

y. Tools (e.g., pipe wrenches, screwdrivers, hammer, pliers, flashlight, pen 
knife, etc.). 

z. Appropriate health and safety equipment, as specified in the site health 
and safety plan (HASP). 

aa. pH meter(s) and buffers. 

bb. Conductivity meter(s) and standards. 

cc. Thermometer(s). 
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dd. Extra batteries (meters, thermometers, flashlight). 

ee. Filtration apparatus, filters, pre-filters. 

ff. Plasticware (e.g., premeasured buckets, beakers, flasks, funnels). 

gg. Disposable gloves. 

hh. Water jugs. 

ii. Laboratory-supplied sample containers with labels. 

jj. Cooler(s). 

kk. Ice (wet, blue packs). 

ll. Masking, duct, and packing tape. 

mm. Chain-of-custody form(s) and custody seal(s). 

nn. Site sampling and analysis plan (SAP). 

oo. Site health and safety plan (HASP). 

pp. Packing material (e.g., bubble wrap)  

qq. "Zip-lock" plastic bags. 

rr. Overnight (express) mail forms. 

3.0 DECONTAMINATION 

3.1 Make sure all equipment is decontaminated and cleaned before use (refer to the 
SOP for Decontamination of Field Equipment for detailed decontamination 
methods, summaries for bailers and pumps are provided below).  Use new, clean 
materials when decontamination is not appropriate (e.g., non-absorbent cord, 
disposable gloves).  Document, and initial and date the decontamination 
procedures on the appropriate field form and in the field notebook. 

a. Decontaminate a bailer by: 1) wearing disposable gloves, 2) disassembling 
(if appropriate) and scrubbing in a non-phosphate, laboratory-grade 
detergent and distilled/deionized water solution, and 3) rinsing first with 
potable water and then distilled/deionized water. 

b. Decontaminate a pump by: 1) wearing disposable gloves, 2) flushing the 
pump and discharge hose (if not disposable) first with a non-phosphate, 
laboratory-grade detergent and potable water solution in an appropriate 
container (clean bucket, garbage can, or 55-gallon drum) and then with 
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distilled/deionized water or potable water, and 3) wiping pump-related 
equipment (e.g., electrical lines, cables, discharge hose) first with a clean 
cloth and detergent solution and then rinsing or wiping with a clean cloth 
and distilled/deionized water or potable water. 

3.2 Note that the decontamination procedures for bailers and pumps are the minimum 
that must be performed.  Check the work plan to determine if chemicals specified 
by individual state regulatory agencies must also be used for decontamination 
procedures (e.g., hexane, nitric acid, acetone, isopropanol, etc.). 

4.0 CALIBRATION OF FIELD ANALYSIS EQUIPMENT 

Calibrate field analysis equipment before use (e.g., thermometers, pH and conductivity 
meters, etc.).  Refer to the specific SOP for field analysis for each respective piece of 
equipment.  Document, and initial and date the calibration procedures on the appropriate 
field form, in the field notebook, and in the calibration log book. 

5.0 PROCEDURE 

5.1 Document, and initial and date well identification, pre-sampling information, and 
problems encountered on the appropriate field form and in the field notebook as 
needed. 

5.2 Inspect the protective casing of the well and the well casing, and note any items of 
concern such as a missing lock, or bent or damaged casing(s). 

5.3 Place plastic sheeting around the well to protect sampling equipment from 
potential cross contamination.  

5.4 Remove the well cap or plug and, if necessary, clean the top of the well off with a 
clean rag. Place the cap or plug on the plastic sheeting.  If the well is not vented, 
allow several minutes for the water level in the well to equilibrate.  If fumes or 
gases are present, then diagnose these with the proper safety equipment.  Never 
inhale the vapors. 

5.5 Measure the depth to water (DTW) from the measuring point (MP) on the well 
using a steel tape and chalk or an electronic sounding device (m-scope).  Refer to 
the specific SOPs for details regarding the use of a steel tape or a m-scope for 
measuring water levels.  Calculate the water-level elevation.  Document, and 
initial and date the information on the appropriate field form and in the field 
notebook. 

5.6 Measuring the total depth of the well from the MP with a weighted steel tape.  
Calculate and record the volume of standing water in the well casing on the 
appropriate field form and in the field notebook. 
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5.7 Decontaminate the equipment used to measure the water level and sound the well 
with a non-phosphate, laboratory-grade detergent solution followed by a 
distilled/deionized water rinse. 

5.8 Purge the well prior to sampling (refer to the SOP for Purging a Well).  The well 
should be pumped or bailed to remove the volume of water specified in the work 
plan.  Usually three to five casing volumes are removed if the recharge rate is 
adequate to accomplish this within a reasonable amount of time. 

If the formation cannot produce enough water to sustain purging, then one of two 
options must be followed.  These include: 1) pumping or bailing the well dry, or 
2) pumping or bailing the well to "near-dry" conditions (i.e., leaving some water 
in the well).  The option employed must be specified in the work plan and be in 
accordance with regulatory requirements. 

If the well is purged dry, then all the standing water has been removed and upon 
recovery the well is ready for sampling.  However, depending on the rate of 
recovery and the time needed to complete the sampling round, one of the 
following procedures may have to be implemented: 1) the well may have to be 
sampled over a period of more than one day; 2) the well may not yield enough 
water to collect a complete suite of samples and only select (most important) 
samples will be collected; or 3) the well may not recover which will preclude 
sampling.  Regardless of the option that must be followed, the sampling procedure 
must be fully documented.  When preparing to conduct a sampling round, review 
drilling, development and previous sampling information (if available) to identify 
low-yielding wells in order to purge them first, and potentially allow time for the 
well to recover for sampling. 

5.9 Record the physical appearance of the water (i.e., color, turbidity, odor, etc.) on 
the appropriate field form and in the field notebook, as it is purged.  Note any 
changes that occur during purging. 

5.10 If a bailer is used to collect the sample, then: 

a. Flush the decontaminated bailer three times with distilled/deionized water. 

b. Tie the non-absorbent cord (polypropylene) to the bailer with a secure 
knot  and then tie the free end of the bailer cord to the protective casing or, 
if possible, some nearby structure to prevent losing the bailer and cord 
down the well. 

c. Lower the bailer slowly down the well and into the water column to 
minimize disturbance of the water surface.  If a bottom-filling bailer is 
used, then do not submerge the top of the bailer; however, if a top-filling 
bailer is used, then submerge the bailer several feet below the water 
surface. 
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d. Remove and properly discard one bailer volume from the well to rinse the 
bailer with well water before sampling.  Again, lower the bailer slowly 
down the well to the appropriate depth depending on the bailer type (as 
discussed above in 5.11 c).  When removing the bailer from the well, do 
not allow the bailer cord to rest on the ground but coil it on the protective 
plastic sheeting placed around the well.  Certain regulatory agencies 
require that the first bailer volume collected be utilized for the samples. 

5.11 If a pump is used to collect the sample, then use the same pump used to purge the 
well and, if need be, reduce the discharge rate to facilitate filling sample 
containers and to avoid problems that can occur while filling sample containers 
(as listed in Number 5.14, below).  Alternately, the purge pump may be removed 
and a thoroughly decontaminated bailer can be used to collect the sample. 

5.12 Remove each appropriate container's cap only when ready to fill each with the 
water sample, and then replace and secure the cap immediately. 

5.13 Fill each appropriate, pre-labeled sample container carefully and cautiously to 
prevent: 1) agitating or creating turbulence; 2) breaking the container; 3) entry of, 
or contact with, any other medium; and 4) spilling/splashing the sample and 
exposing the sampling team to contaminated water.  Immediately place the filled 
sample container in a ice-filled (wet ice or blue pack) cooler for storage.  If wet 
ice is used it is recommended that it be repackaged in zip-lock bags to help keep 
the cooler dry and the sample labels secure.  Check the work plan as to whether 
wet ice or blue packs are specified for cooling the samples because certain 
regulatory agencies may specify the use of one and not the other. 

5.14 "Top-off" containers for volatile organic compounds (VOCs) and tightly seal with 
Teflon™-lined septums held in place by open-top screw caps to prevent 
volatilization.  Ensure that there are no bubbles by turning the container upside 
down and tapping it gently. 

5.15 Filter water samples (Procedure 4.6) collected for dissolved metals analysis prior 
to preservation to remove the suspended sediment from the sample.  If water 
samples are to be collected for total metals analysis, then collect a second set of 
samples without field filtering. 

In the event that the regulatory agency(ies) want unfiltered samples for metals 
analysis, a second set of filtered samples should also be collected.  Because 
unfiltered samples are indications of total metals (dissolved and suspended) they 
are not representative of aquifer conditions because ground water does not 
transport sediment (except in some rare cases).  Thus, the results for dissolved 
metals in ground water should be based on filtered samples even if both filtered 
and unfiltered sets are presented in a report. 
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5.16 Add any necessary preservative(s) to the appropriate container(s) prior to, or after 
(preferred), the collection of the sample, unless the appropriate preservative(s) 
have already been added by the laboratory before shipment. 

5.17 Collect quality control (QC) samples as required in the work plan to monitor 
sampling and laboratory performance.  Refer to the SOP for Collection of Quality 
Control Samples. 

5.18 Conduct field analyses after sample collection is complete by measuring and 
recording the temperature, conductivity, pH, etc. (as called for in the work plan). 
Note and record the "final" physical appearance of the water (after purging and 
sampling) on an appropriate field form and in the field notebook. 

5.19 Wipe the well cap with a clean rag, replace the well cap and protective cover (if 
present).  Lock the protective cover. 

5.20 Verify that each sample is placed in an individual "zip-lock" bag, wrapped with 
"bubble wrap," placed in the cooler, and that the cooler has sufficient ice (wet ice 
or blue packs) to preserve the samples for transportation to the analytical 
laboratory.   

5.21 Decontaminate bailers, hoses, and pumps as discussed in the decontamination 
SOP.  Wrap decontaminated equipment with a suitable material (e.g., clean plastic 
bag or aluminum foil).  Discard cords, rags, gloves, etc. in a manner consistent 
with site conditions. 

5.22 Complete all necessary field forms, field notebook entries, and the chain-of-
custody forms.  Retain one copy of each chain-of-custody form.  Secure the 
cooler with sufficient packing tape and a custody seal. 

5.23 Samples collected from Monday through Friday will be delivered within 24 hours 
of collection.  If Saturday delivery is not available, samples collected on Friday 
must be delivered by Monday morning.  Consult the work plan to determine if 
any of the analytes require a shorter delivery time. 

 

END OF PROCUDURE 
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1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish guidelines for 
conducting soil gas surveys utilizing a portable photoionization detector (PID).   

2.0 CONSIDERATIONS 

The specific procedure and equipment selection will be dependent upon the data 
objectives of the sampling program.  For example, the sampling program may range from 
a preliminary screening utilizing several random locations to an extensive grid system 
with numerous horizontal and vertical sampling locations.  The soil gas survey plan 
should be carefully designed and fully described in the work plan or proposal. 

A soil gas survey is a method to approximate the distribution of volatile organic 
compounds (VOCs) in soil or ground water based on the concentration of VOCs in the 
pore space of the vadose zone.  The advantage of a soil gas survey is that a broad site 
assessment can be conducted at a reduced cost with instantaneous qualitative analytical 
results.  The survey can aid in the decision-making process for future soil sampling and 
well locations in order to  optimize the data collected from these locations.  Soil gas 
surveys can also be performed areas such as buildings and basements where access 
restrictions limit the use of conventional equipment. 

Proper design of a soil gas survey requires an understanding of site features, equipment 
limitations, and hydrogeologic factors.  Many site-specific factors, such as geology, depth 
to water, soil moisture, contaminant concentration and distribution, weather, natural and 
man-made migration pathways, organic content of soil, contaminant volatility and 
solubility, etc. will influence the results of a soil gas survey.  Additionally, contaminant 
ionization potentials and response factors should be considered.  It is beyond the scope of 
this SOP to discuss the specific potential impact of each of these factors.  Collection and 
interpretation of soil gas data requires a thorough understanding of the relationships 
between these factors.  As a result, only experienced personnel should design, conduct, 
and interpret soil gas surveys. 

3.0 MATERIALS/EQUIPMENT 

a. A work plan or proposal which outlines soil gas survey requirements.  

b. Field book, field form(s) and maps. 

c. Decontamination supplies (including non-phosphate, laboratory grade detergent, 
buckets, brushes, distilled water, potable water, regulatory-required reagents, 
aluminum foil, plastic sheeting, etc.). 
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d. Survey stakes or flags. 

e. Device to remove surface material (shovel, jack hammer, concrete core drill, 
electric drill, etc.). 

f. Magnetometer. 

g. Cable locator. 

h. Hand auger. 

i. Slam bar. 

j. Soil gas probes. 

k. Hand sledge hammer. 

l. Tool box. 

m. Inert tubing of appropriate diameter with screw clamps. 

n. Low volume, calibrated vacuum pump. 

o. Extension cords. 

p. Inorganic clay (modeling). 

q. Photoionization meter and charging unit (two units, if possible). 

r. Calibration gases and regulators. 

s. 100-foot cloth tape measure. 

t. 10-foot steel tape measure. 

u. Disposable sampling gloves. 

v. Backfill and repair materials (clean sand, asphalt patch, concrete patch material, 
etc.). 

w. Broom. 

4.0 CALIBRATION 

The photoionization meter must be calibrated according to the manufacturer's 
specifications at a minimum frequency of once per day prior to collecting photoionization 
readings.  In addition, periodic checks with the standard gas (e.g., every 2 hours or every 
ten samples) will be conducted to confirm that the calibration has not drifted.  The time, 
date and calibration procedure must be clearly documented in the field book.  If at any 
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time the photoionization results appear erratic or inconsistent with field observations, 
then the unit must be recalibrated.  If calibration is difficult to achieve, then the unit's 
lamp should be checked for dirt or moisture and cleaned, as necessary.  During humid or 
wet conditions, the unit should be calibrated on a more frequent basis as determined by 
field personnel. 

5.0 DECONTAMINATION 

All reusable downhole equipment must be thoroughly cleaned according to regulatory-
approved procedures.  The soil gas probes should be pre-cleaned, wrapped in aluminum 
foil, and dedicated to an individual sampling location.  Equipment such as drill bits, hand 
augers, slam bars, etc. must be thoroughly decontaminated between sampling locations to 
prevent cross-contamination.  Procedures for cleaning field equipment can be found in the 
decontamination SOP.  Equipment rinsate blanks should be collected to document proper 
decontamination. 

6.0 PROCEDURE 

6.1. Utilizing the work plan or proposal, locate soil gas sampling points and mark with 
a survey flag or nail.  Do not use spray paint or solvent-based markers.  Verify that 
the selected locations will achieve the desired data requirements based on the 
original survey design in the work plan. 

6.2. Ensure the absence of subsurface utilities using, as necessary, a utility mark-out 
service, magnetometer, cable locator, and site reconnaissance. 

6.3. Once all soil gas locations have been established, use a calibrated photoionization 
meter to determine ambient air concentrations (background).  If facility operations 
will impact background readings, then arrangements should be made to conduct 
the soil gas survey during non-operational times. 

6.4. Secure access to the subsurface using shovel, jack hammer, concrete core drill, 
gas drill, electric drill, etc.  Clean surface debris from around the sampling 
location and utilize plastic sheeting to prevent cross-contamination of equipment. 

6.5. Depending upon subsurface materials utilize a hand auger, slam bar, electric drill, 
etc. to advance the small diameter boring to a depth of 0.5 to 1.0 foot less than the 
desired sampling depth.  Do not use a gasoline-powered drill for advancing the 
boring. 

6.6. Log all geologic materials (if possible) paying special attention to any horizontal 
stratification or materials which may have preferential permeability. 

6.7. Insert a pre-cleaned, stainless steel vapor probe (with perforated end first) into the 
borehole and drive it 0.5 to 1.0 feet into undisturbed sediments to the desired 
sampling interval.  Refer to the field equipment decontamination SOP for 
minimum decontamination procedures for all downhole equipment.  Pull back on 
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the protective sheath (if present) exposing the perforated portion of the vapor 
probe. 

6.8. Seal the annular space at the surface with inorganic clay (modeling clay) to 
prevent migration of vapors or surface material from entering the borehole. 

6.9. Connect a section of dedicated and disposable teflon tubing to the soil gas probe 
and clamp off the tubing to establish an air-tight seal. Commercially available 
manifolds are permitted if properly decontaminated and constructed of stainless 
steel and/or teflon. 

6.10. Connect a vacuum pump to the teflon tubing, release the clamp, and purge the 
probe to create inflow of potential vapors.  Do not allow water to pass through the 
probe and enter the PID.  Reclamp the tubing.  The purge volume and rate should 
be clearly defined in the work plan.  The selected rate and volume must remain 
consistent for all locations for a given survey. 

6.11. Connect the calibrated photoionization meter to the teflon tubing creating an air-
tight seal, release the clamp, and take a reading.  The peak and average readings 
must be recorded. 

6.12. If necessary, reclamp the tubing and secure the location for collection of a 
duplicate reading at a later time. 

6.13. When activities are completed at the location, remove the soil gas probe and 
thoroughly decontaminate according to regulatory-approved protocols.  Backfill 
the hole using native material or clean fill and restore the surface with appropriate 
patching material (asphalt, concrete, soil, etc.).  Clean the area with a broom and 
dispose of all non-reusable materials in an appropriate manner. 

6.14. Completely document all appropriate information in the field notebook including, 
but not limited to the following: sample location; sample identification; method of 
advancing boring; geologic material encountered; documentation of calibration; 
evacuation procedures including time and volume; photoionization readings 
including peak, average and time collected; duplicate readings, if any; and any 
difficulties encountered.  A site map should be prepared with exact measurements 
to sampling points in case future investigation is necessary. 

 

END OF PROCEDURE 
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Date: January 9, 2011 

1.0 PURPOSE 

The purpose for this standard operating procedure (SOP) is to establish the guidelines for 
decontamination of all field equipment potentially exposed to contamination during 
drilling, and soil and water sampling.   

The objective of decontamination is to ensure that all drilling, and soil-sampling and 
water-sampling equipment are decontaminated (free of potential contaminants): 1) prior 
to being brought onsite to avoid the introduction of potential contaminants to the site; 2) 
between drilling and sampling events/activities onsite to eliminate the potential for cross-
contamination between boreholes and/or wells; and 3) prior to the removal of equipment 
from the site to prevent the transportation of potentially contaminated equipment offsite. 

In considering decontamination procedures, state and federal regulatory agency 
requirements must be considered because of potential variability between state and 
federal requirements.  Decontamination procedures must be in compliance with state 
and/or federal protocols in order that regulatory agency(ies) scrutiny of the procedures 
and data collected do not result in non-acceptance (invalidation) of the work undertaken 
and data collected. 

2.0 PROCEDURE FOR DRILLING EQUIPMENT 

The following is a minimum decontamination procedure for drilling equipment. Drilling 
equipment decontamination procedures will be documented on an appropriate field form 
or in the field notebook, especially any variation from the method itemized below: 

2.1 Safety first. Obtain the appropriate work permit, Job Safety Analysis (JSA) and 
personal protection equipment (PPE), as specified in the site Health and Safety 
Plan (HASP).  

2.2 The drill rig and all associated equipment should be properly decontaminated by 
the contractor before arriving at the site. 

2.3 The augers, drilling casings, rods, samplers, tools, rig, and any piece of equipment 
that can come in contact (directly or indirectly) with the soil, will be steam 
cleaned onsite prior to set up for drilling to ensure proper decontamination. 

2.4 The same steam cleaning procedures will be followed between boreholes (at a 
fixed on-site location[s], if appropriate) and before leaving the site at the end of 
the investigation. 

2.5 All on-site steam cleaning (decontamination) activities will be monitored and 
documented by a member(s) of the staff of Roux Associates, Inc. 
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2.6 If drilling activities are conducted in the presence of thick, sticky oils (e.g., PCB 
oil) which coat drilling equipment, then special decontamination procedures may 
have to be utilized before steam cleaning (e.g., hexane scrub and wash). 

2.7 Containment of decontamination fluids may be necessary (e.g., rinseate from 
steam cleaning) or will be required (e.g., hexane), and disposal must be in 
accordance with state and/or federal procedures. 

3.0 PROCEDURE FOR SOIL-SAMPLING EQUIPMENT 

The following is a minimum decontamination procedure for soil-sampling equipment 
(e.g., split spoons, stainless-steel spatulas).  Soil-sampling equipment decontamination 
procedures, especially any variation from the method itemized below, will be 
documented on an appropriate field form or in the field notebook. 

3.1 Safety first. Obtain the appropriate work permit, JSA and PPE, as specified in the 
site HASP.  

3.2 Wear disposable gloves while cleaning equipment to avoid cross-contamination 
and change gloves as needed. 

3.3 Steam clean the sampler or rinse with potable water.  If soil-sampling activities 
are conducted in the presence of thick, sticky oils (e.g., PCB oil) which coat 
sampling equipment, then special decontamination procedures may have to be 
utilized before steam cleaning and washing in detergent solution (e.g., hexane 
scrub and wash). 

3.4 Prepare a non-phosphate, laboratory-grade detergent solution and distilled or 
potable water in a clean bucket. 

3.5 Disassemble the sampler, as necessary and immerse all parts and other sampling 
equipment in the solution. 

3.6 Scrub all equipment in the bucket with a brush to remove any adhering particles. 

3.7 Rinse all equipment with copious amounts of potable water followed by distilled 
or deionized water. 

3.8 Place clean equipment on a clean plastic sheet (e.g., polyethylene)  

3.9 Reassemble the cleaned sampler, as necessary. 

3.10 Transfer the sampler to the driller (or helper) making sure that this individual is 
also wearing clean gloves, or wrap the equipment with a suitable material (e.g., 
plastic bag, aluminum foil). 

As part of the decontamination procedure for soil-sampling equipment, state 
and/or federal protocols must be considered.  These may require procedures 
above those specified as minimum for Roux Associates, Inc., such as the use of 
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nitric acid, acetone, etc.  Furthermore, the containment and proper disposal of 
decontamination fluids must be considered with respect to regulatory agency(ies) 
requirements. 

4.0 PROCEDURE FOR WATER-SAMPLING EQUIPMENT 

The following is a decontamination procedure for water-sampling equipment (e.g., 
bailers, pumps).  Water-sampling equipment decontamination procedures, especially any 
variation from the method itemized below, will be documented on an appropriate field 
form or in the field notebook. 

4.1 Safety first. Obtain the appropriate work permit, JSA and PPE, as specified in the 
site HASP.  

4.2 Decontamination procedures for bailers follow: 

a. Wear disposable gloves while cleaning bailer to avoid cross-
contamination and change gloves as needed. 

b. Prepare a non-phosphate, laboratory-grade detergent solution and potable 
water in a bucket. 

c. Disassemble bailer (if applicable) and discard cord in an appropriate 
manner, and scrub each part of the bailer with a brush and solution.   

d. Rinse with potable water and reassemble bailer. 

e. Rinse with copious amounts of distilled or deionized water. 

f. Air dry. 

g. Wrap equipment with a suitable material (e.g., clean plastic bag, 
aluminum foil). 

h. Rinse bailer at least three times with distilled or deionized water before 
use. 

4.3 Decontamination procedures for pumps follow: 

a. Wear disposable gloves while cleaning pump to avoid cross-
contamination and change gloves as needed. 

b. Prepare a non-phosphate, laboratory-grade detergent solution and potable 
water in a clean bucket, clean garbage can, or clean 55-gallon drum. 

c. Flush the pump and discharge hose (if not disposable) with the detergent 
solution, and discard disposable tubing and/or cord in an appropriate 
manner. 

d. Flush the pump and discharge hose (if not disposable) with potable water. 

e. Place the pump on clear plastic sheeting. 
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f. Wipe any pump-related equipment (e.g., electrical lines, cables, discharge 
hose) that entered the well with a clean cloth and detergent solution, and 
rinse or wipe with a clean cloth and potable water. 

g. Air dry. 

h. Wrap equipment with a suitable material (e.g., clean plastic bag). 

As part of the decontamination procedure for water-sampling equipment, state 
and/or federal protocols must be considered.  These may require procedures 
above those specified as minimum for Roux Associates, Inc., such as the use of 
nitric acid, acetone, etc.  Furthermore, the containment and proper disposal of 
decontamination fluids must be considered with respect to regulatory agency(ies) 
requirements. 

END OF PROCEDURE 
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Site-Specific Emergency Information 
Emergency Phone Numbers 

Most emergency services can be obtained by calling 911.  Where 911 service is not available, use the 
telephone numbers provided in the below table.  The following is a master emergency phone list for use by 
the project management personnel.  A more condensed version of the emergency numbers listed below will 
be posted throughout project work areas.  Emergencies encountered on the site will be responded to by a 
combination of off-site emergency services and on-site personnel. 

Emergency Contact Information 
Site Personnel 
Title Contact Telephone 
Office Manager (OM) Michael Ritorto (631) 232-2600 
Project Principal (PP) Charles McGuckin (631) 630-2346 
Project Manager (PM) Jeff Wills (631) 630-2366 
Site Supervisor (SS) Daniel Miserendino (914) 419-8452 
Site Health and Site Safety 
Officer (SHSO) Sam Timothy (516) 606-4348 

Office Health and Safety 
Manager (OHSM) Kristina DeLuca (516) 830-1189 

Corporate Health and Safety 
Manager (CHSM) Brian Hobbs (631) 807-0193 

AllOne Health Occupational Health Care 
Management Provider   800-350-4511 

Client Emergency Contact Ira Lichtiger (347) 572-6302 
Outside Assistance 
Agency Contact Telephone Address/Location 
Ambulance/Emergency Medical 
Services (EMS) 76th Precinct 911 191 Union St, Brooklyn, NY 

Police 76th Precinct 911 191 Union St, Brooklyn, NY 
Fire FDNY (718) 999-2000 187 Union Ave, Brooklyn, NY 
Site Address Smith and 5th Streets, Brooklyn, NY, Block 471, Lots 1 and 100 

Route to Hospital: New York-Presbyterian Brooklyn Methodist Hospital (506 6th St, Brooklyn, NY 11215) 
• Head north on Smith Street toward 4th Street - 0.1 miles 

• Turn right onto 3rd Street – 0.5 miles 

• Turn right onto 3rd Avenue – 0.2 mile 

• Turn left onto 7th Street – 0.7 mile 

• Turn left onto 8th Avenue – 259 feet 

• Turn left onto 6th Street (destination will be on the left) – 108 feet 



 

 

3320.0001Y114/HASP Site-Specific Health and Safety Plan | ROUX | 2 

Route to Urgent Care Facility: CityMD Park Slope (420 5th Ave, Brooklyn, NY 11215) 
• Head north on Smith Street - 0.1 miles 

• Turn right onto 3rd Street - 0.6 miles 

• Turn right onto 5th Avenue (destination will be on the right) – 0.2 mile 

Emergency Response Site Map 
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1.  Introduction 
This Site-specific Health and Safety Plan (HASP) has been prepared by Roux Environmental Engineering 
and Geology, D.P.C. (Roux) for use during sampling and Pre-Design Investigation (PDI) activities  being 
performed by Roux at the Former Citizens Gas Works Manufactured Gas Plant located at Smith and 5th 
Streets, Brooklyn, New York, Block 471, Lots 1 and 100 (see Figure 1).  The “Site” is defined as Block 471, 
Lots 1 and 100 of the former Citizens Gas Works Manufactured Gas Plant.  These activities fall within the 
scope of operations covered by the Occupational Safety and Health Administration (OSHA) standards 
promulgated at 29 CFR 1910.120 and 29 CFR 1926.65, both commonly referred to as the Hazardous Waste 
Operations and Emergency Response (HAZWOPER) Standard.  In accordance with the HAZWOPER 
Standard, this Site-specific HASP was prepared to address the safety and health hazards associated with 
the PDI activities being performed at the Site by Roux and to provide requirements and procedures for the 
protection of Roux employees, subcontractor personnel, government oversight personnel, Site personnel, 
and the general public.  It also addresses client- and Site-specific requirements for health and safety.  
Additionally, subcontractors may be required to submit their own HASP as it relates to their specific work 
activities and will be kept onsite during such work. 

Implementation of this HASP is the joint responsibility of the Project Manager (PM), the Site Health and 
Safety Officer (SHSO), and all field staff, with assistance from the Project Principal (PP), Office Health and 
Safety Manager (OHSM), and Corporate Health and Safety Manager (CHSM).  The PM for this project is Jeff 
Wills.  The Site Supervisor (SS) is Daniel Miserendino and Site Health and Safety Officer (SHSO) is 
Sam Timothy. 

This HASP will be introduced to, reviewed, and signed off on by all Roux personnel through a formal training 
session prior to commencing work.  A copy of the HASP will be kept at the Site at all times.  The Roux SHSO 
or PM will be responsible for posting any changes, amendments, memos, etc. to the HASP.  Any revisions 
to this HASP will be signed by appropriate personnel, which can include Roux’s PP, CHSM, and SS.  
Any changes will be announced to all workers at the next safety meeting. 

1.1  Roles and Responsibilities 

Overall Roles and Responsibilities (R&Rs) of Roux personnel are provided in Roux’s Policies and Procedures 
Manual.  Only those R&Rs specific to HASP requirements are listed below. 

Project Manager (PM) 
The PM has responsibility and authority to direct all work operations.  The PM coordinates safety and health 
functions with the Site Health and Safety Officer (SHSO), has the authority to oversee and monitor the 
performance of the SHSO, and bears ultimate responsibility for the proper implementation of this HASP.  
The specific duties of the PM are: 

• Preparing and coordinating the Site work plan;  

• Providing Site supervisor(s) with work assignments and overseeing their performance; Coordinating 
safety and health efforts with the SSHO; 

• Ensuring effective emergency response through coordination with the Emergency Response 
Coordinator (ERC); and 

• Serving as primary Site liaison with public agencies and officials and Site contractors. 
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Site Health and Safety Officer (SHSO) 
The SHSO has the full responsibility and authority to develop and implement this HASP and to verify 
compliance.  The SHSO reports to the Project Manager.  The SHSO is on Site or readily accessible to the 
Site during all work operations and has the authority to halt Site work if unsafe conditions are detected.  The 
specific responsibilities of the SHSO include: 

• Managing the safety and health functions on this Site;  

• Serving as the Site’s point of contact for safety and health matters; 

• Ensuring Site monitoring, worker training, and effective selection and use of PPE; 

• Assessing Site conditions for unsafe acts and conditions and providing corrective action; 

• Assisting the preparation and review of this HASP; 

• Maintaining effective safety and health records as described in this HASP; and 

• Coordinating with the Site Supervisor(s) and others as necessary for safety and health efforts. 

Site Supervisor 
The Site Supervisor is responsible for field operations and reports to the Project Manager (PM).  The Site 
Supervisor ensures the implementation of the HASP requirements and procedures in the field.  The specific 
responsibilities of the Site Supervisor include: 

• Executing the work plan and schedule as detailed by the PM;  

• Coordination with the SHSO on safety and health; and  

• Ensuring Site work compliance with the requirements of this HASP. 

Employees 
All Roux employees are responsible for reading and following all provisions of the Corporate Health and 
Safety Manual, including this HASP.  Employees report to the SS at the project Site.  Each employee is also 
responsible for the following: 

• Wearing all appropriate PPE as outlined within this HASP; 

• Attending all safety meetings; 

• Inspecting tools and equipment prior to use, and taking any defective tools or equipment out of 
service; 

• Appropriately documenting field events as they occur within a logbook or equivalent; 

• Properly operating machinery and/or equipment only if trained to do so; 

• Stopping work operations if unsafe conditions exist; 

• Identifying and mitigating hazards when observed; 

• Reporting all incidents and near misses to the Roux SHSO and SS immediately; and 

• Knowing where emergency equipment is located (e.g. first aid kit, fire extinguisher).  

Subcontractors and Visitors 
Subcontractors and visitors are responsible for complying with the same health and safety requirements.  It is 
the responsibility of all to make sure subcontractors and visitors comply and uphold the HASP. Subcontractors 
and visitors have the following additional responsibilities: 
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• Designating a qualified safety representative for the project that can make the necessary changes in 
work practices, as necessary; 

• Attending all safety meetings while participating in Roux Site work activities; 

• Reporting all incidents and near misses to Roux SHSO and SS immediately; 

• Conducting initial and periodic equipment inspections in accordance with manufacturer and 
regulatory guidelines; and 

• Providing copies of all Safety Data Sheets (SDS) to Roux SHSO for materials brought to the Site. 
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2.  Background 
Relevant background information is provided below, including a general description of the Site; a brief review 
of the Site’s history with respect to hazardous material use, handling, and/or storage; and a review of known 
and potential releases of hazardous substances at the Site. 

2.1  Site Description 

The Site is the location of the former Citizens Gas Works Manufactured Gas Plant (former MGP).  The Site 
is currently vacant.  The Site is bounded by Smith Street the west, 5th Street and commercial properties to 
the north, Gowanus Canal to the east, and Parcel III of the former MGP. 

2.2  Site History 

Based on the Final Remedial Investigation Reported dated October 2005 prepared by GEI Consultants (GEI), 
the Site was the location of the former Citizens Gas Works manufactured gas plant (MGP) site, which was 
constructed in the 1860s and contained four gas holders, retort house, coal storage areas, purifier house, 
separator house, drip oil storage, tar separator and oil tanks.  The Site was acquired by Brooklyn Union Gas 
(BUG), a predecessor company of KeySpan, in 1895 and was converted to an oil gasification plant in 1952, 
which operated up until the 1960s.   

2.3  Known and Potential Releases of Hazardous Substances at the Site 

Previously investigations conducted by others identified MGP-related contamination (i.e., coal tar) in soil, 
groundwater and soil vapor at the Site.  Additionally, in 2020/2021 National Grid completed remediation 
activities for MGP-related soil contamination related to the operations of the former MGP.  National Grid will 
be conducting ongoing groundwater monitoring and NAPL gauging/recovery under an approved Site 
Management Plan. 
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3.  Scope of Work 
PDI activities that will be completed at the Site include: 

• Installation and sampling of soil vapor monitoring points;  

• Installation of exploratory test pits and sampling of soil; 

• Installation and sampling of soil borings. 

If there are any changes with the scope a revision of the HASP will be required to address any new hazards. 

Non-routine activities that may be performed by Roux personnel include the following: 

• None 

If there are any changes with the scope a revision of the HASP will be required to address any new hazards. 
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4.  Site Control 
This Site control program is designed to reduce the spread of hazardous substances from contaminated 
areas to clean areas, to identify and isolate contaminated areas of the Site, to facilitate emergency evacuation 
and medical care, to prevent unauthorized entry to the Site, and to deter vandalism and theft. 

4.1  Site Map 

A map of this Site, showing Site boundaries, designated work zones, and points of entry and exit is provided 
in Figure 2. 

4.2  Site Access 

Access to the work areas at the Site is restricted to reduce the potential for exposure to its safety and health 
hazards.  During hours of Site operation, Site entry and exit is authorized only at the points identified in 
Figure 2.  Entry and exit at these points is controlled by the following: safety barrels and caution tape. When 
the Site is not operating, access to the Site is controlled by the following: locked doors. 

4.3  Buddy System 

While working in the Exclusion Zone, Site workers use the buddy system.  The buddy system means that 
personnel work in pairs and stay in close visual contact to be able to observe one another and summon rapid 
assistance in case of an emergency.  The responsibilities of workers using the buddy system include: 

• Remaining in close visual contact with partner; 

• Providing partner with assistance as needed or requested; 

• Observing partner for signs of heat stress or other difficulties; 

• Periodically checking the integrity of partner's PPE; and 

• Notifying the Site manager or other Site personnel if emergency assistance is needed. 

4.4  Site Communications 

The following communication equipment is used to support on-site communication: cell phones and hand 
signals. 

As applicable, hand signals will be used according to the following: 

Hand Signals 

SIGNAL MEANING 
Hand gripping throat Out of air, can't breathe 

Grip partner's wrist Leave area immediately 

Hands on top of head Need assistance 

Thumbs up I'm all right, okay 

Thumbs down No, negative 



 

 

3320.0001Y114/HASP Site-Specific Health and Safety Plan | ROUX | 9 

A current list of emergency contact numbers is included in the Site-Specific Emergency Information at the 
beginning of this HASP. 

4.5  Site Work Zones 

This Site is divided into three (3) major zones, described below.  These zones are characterized by the likely 
presence or absence of biological, chemical, or physical hazards and the activities performed within them. 
Zone boundaries are clearly marked at all times and the flow of personnel among the zones is controlled.  
The Site is monitored for changing conditions that may warrant adjustment of zone boundaries.  Zone 
boundaries are adjusted as necessary to protect personnel and clean areas.  Whenever boundaries are 
adjusted, zone markings are also changed and workers are immediately notified of the change. 

Exclusion Zone 
The area where contamination exists is the Exclusion Zone (EZ).  All areas where excavation and handling 
of contaminated materials take place are considered part of the EZ.  This zone will be clearly delineated by 
chain link fencing, caution tape, cones or other effective barriers, as necessary.  Safety tape may be used as 
a secondary delineation within the EZ.  The zone delineation markings may be opened in areas for varying 
lengths of time to accommodate equipment operation or specific construction activities.  The SHSO may 
establish more than one EZ where different levels of protection may be employed or where different hazards 
exist.  Personnel are not allowed in the EZ without: 

• A buddy (co-worker); 

• Required minimum level PPE; 

• Medical authorization; 

• Training certification; and 

• Requirement to be in the zone. 

Contamination Reduction Zone 
A Contamination Reduction Zone (CRZ) is established between the exclusion zone and the support zone.  
The CRZ contains the Contamination Reduction Corridor (CRC) and provides an area for decontamination 
of personnel and equipment.  The CRZ will be used for general Site entry and egress in addition to access 
for heavy equipment and emergency support services.  Personnel are not allowed in the CRZ without: 

• A buddy (co-worker) 

• Appropriate PPE 

• Medical authorization 

• Training certification 

• Requirement to be in the zone 

Support Zone 
The Support Zone (SZ) is an uncontaminated area that will be the field support area for the Site operations.  
The SZ will contain staging for emergency response.  Appropriate sanitary facilities and safety equipment 
will be located in this zone.  Potentially contaminated personnel or materials are not allowed in this zone.  
The only exception will be appropriately packaged/decontaminated and labeled samples. 
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5.  Job Hazard Evaluation 
Roux’s work at the Site is expected to entail a variety of physical, chemical, and biological hazards, all of 
which must be sufficiently managed to allow the work to be performed safely.  Some of the hazards are Site-
specific (i.e., they are associated with the nature, physical characteristics, and/or routine operation of the Site 
itself), while others are activity-specific (i.e., they are associated with [or arise from] the particular activity 
being performed).  The various hazards can be grouped into the following categories:  

• Caught/Crushed – the potential to become caught in, under, between, or by an object or parts of an 
object, such as equipment with parts that open and close or move up and down (“pinch points”) or 
equipment that rotates, and the accompanying potential to have body parts cut, mangled, or crushed 
thereby. 

• Contact – the potential to be struck by or against moving or stationary objects that can cause 
physical injury, such as heavy machinery, overhead piping, moving vehicles, falling objects, and 
equipment (including tools and hand-held equipment) or infrastructure with the ability to cut or impale. 

• Energy Sources – the potential for bodily harm associated with energy sources, most notably 
electricity, but also including latent energy sources such as compressed air and equipment under 
tension (which when released could cause injurious contact or a fall). 

• Ergonomics – the potential for musculoskeletal injury associated with lifting/carrying, 
pushing/pulling, bending, reaching, and other physical activity attributable to poor body 
position/mechanics, repetitive motion, and/or vibration. 

• Exposure – the potential for injury/illness due to physical, chemical, or biological exposures in the work 
environment, including but not limited to temperature extremes, solar radiation, and noise (physical), 
chemical splashes and hazardous atmospheres (chemical), and animal/insect bites and poisonous 
plants (biological). 

• Falls – the potential to slip or trip and thus fall or drop a load, resulting in bodily injury to oneself or 
others. 

The foregoing is intended to provide Roux employees with a general awareness of the hazards involved with 
Site work.  A more detailed review of the potential hazards associated with each specific activity planned for 
the Site (or on-going activity, as the case may be) is provided in the activity-specific Job Safety Analysis (JSA) 
forms in Appendix A.  As can be seen in the JSA forms, the hazards are identified by category per the above, 
and specific measures designed to mitigate/manage those hazards are also identified.  In preparing the JSA 
forms, all categories of hazards were considered, and all anticipated potential hazards were identified to the 
extent possible based on the experience of the personnel preparing and reviewing the JSA forms.  However, 
there is always the possibility for an unanticipated hazard to arise, potentially as condition change over the 
course of the workday.  Roux personnel must maintain a continual awareness of potential hazards in the work 
zone, regardless of whether the hazard is identified in the JSA form.  Particular attention should be paid to 
hazards associated with exposure to hazardous substances (see Table 1 for a listing of the hazardous 
substances most likely to be encountered in environmental media at the Site) and to Site personnel being 
located “in the line of fire” with respect to moving equipment, pinch points, and latent energy (e.g., being located 
or having body parts located within the swing radius of an excavator, between two sections of pipe being 
connected, below a piece of suspended equipment, or adjacent to a compressed air line). 
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5.1  Hazard Communication and Overall Site Information Program 

The information in the JSAs and safety data sheets is made available to all employees and subcontractors 
who could be affected by it prior to the time they begin their work activities.  Modifications to JSAs are 
communicated during routine pre-work briefings. 

The information in the JSAs and Safety Data Sheets (SDSs) is made available to all employees and 
subcontractors who could be affected by an exposure to the hazards covered in them prior to the time they 
begin their work activities.  Modifications to JSAs are communicated during routine pre-work briefings, and 
periodically updated as needed in the HASP.  SDSs will be maintained by the SHSO/SS for new chemicals 
brought on-site as needed.  Copies of SDSs can be found in Appendix B. 

5.2  Noise 

Noise is associated with the operation of heavy equipment, power tools, pumps, and generators.  Noise is 
also a potential hazard when working near operating equipment such as excavators, drill rigs or pole drivers.  
High noise (i.e., < 85 dBA) operations may be evaluated by the SHSO utilizing a type 2 handheld sound level 
meter (SLM) operating on the “A”-weighted scale with slow response because this scale most closely 
resembles human response to noise and complies with OSHA 29 CFR 1910.95.  Hearing protection is 
required in areas with noise exposure greater than 85 dBA.  Double hearing protection (ear plugs and 
earmuffs) are required in areas where the noise exposure is more than 95 dBA.  Noise exposure will be 
controlled by hearing protection as described above or by maintaining set-backs from high-noise equipment, 
as warranted.  Personnel handling heavy equipment and using power tools that produce noise levels 
exceeding those described levels above are required by OSHA 29 CFR 1910.95 to wear the appropriate 
Noise Reduction Rating (NRR) level of hearing protection.  Appropriate hearing protection will be evaluated 
by the SHSO as necessary in consultation with the OHSM and CHSM. 

5.3  Biological Hazards 

Biological hazards that may potentially be present at a Site, include poisonous plants, insects (ticks, spiders, 
bees), animals (snakes, dogs), etc.  Information on biological hazards can be found within Roux’s Biological 
Hazard Awareness Management Program located within Roux’s Corporate Health and Safety Manual.  There 
is also potential for transmission and/or exposure to SARS-CoV-2, the virus that causes COVID-19.  Prior to 
beginning work, on-Site protocols shall be established by the project team, including subcontractors, in 
accordance with federal, state, county, city, and/or other guidance, as applicable and consistent with 
Appendix C.  Government guidance/orders generally consist of implementation of the following 
protocols/procedures (or some variation thereof):  

• Self-monitoring for symptoms; 

• Fitness check for work each day; 

• Limiting businesses to “essential” operations; 

• Social distancing (generally 6 feet); 

• Cloth face masks/ coverings; 

• Hand washing/ disinfectant use; and 

• Care/ awareness of surroundings (public spaces, equipment, hotel rooms, rental cars). 

Additional guidance on minimizing potential exposure to SARS-CoV-2, including a JSA, are included in 
Appendix C. 
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6.  Emergency Response Plan 
This emergency response plan details actions to be taken in the event of Site emergencies.  The PM and 
SHSO is responsible for the implementation of emergency response procedures onsite.  The SHSO/PM 
provides specific direction for emergency action based upon information available regarding the incident and 
response capabilities and initiates emergency procedures and notification of appropriate authorities.  In the 
event of an emergency, Site personnel are evacuated and do not participate in emergency response 
activities, response is facilitated through external emergency services. 

6.1  Emergency Response 

The SHSO, after investigating the incident and relevant information, shall determine the level of response 
required for containment, rescue and medical care.  Limited on-site emergency response activities could 
occur therefore the SHSO is responsible for notifying external emergency response agencies.  The SHSO 
provides relevant information to the responding organizations, including but not limited to the hazards 
associated with the emergency incident, potential containment problems, and missing Site personnel.  

6.2  Emergency Alerting and Evacuation 

If evacuation notice is given, Site workers leave the worksite, if possible, by way of the nearest exit. 
Appropriate primary and alternate evacuation routes and assembly areas have been identified and are shown 
on the Site Plan with Emergency Muster Area (Figure 2).  The routes and assembly area will be determined 
by conditions at the time of the evacuation based on wind direction, the location of the hazard source, and 
other factors as determined by SHSO/PM. 

Personnel exiting the Site gather at a designated assembly point.  To determine that everyone has 
successfully exited the Site, personnel will be accounted for at the assembly point.  If any worker cannot be 
accounted for, notification is given to the SHSO, PM, and any arriving response authorities so that appropriate 
action can be initiated.  Subcontractors on this Site have coordinated their emergency response plans to 
ensure that these plans are compatible and potential emergencies are recognized, alarm systems are clearly 
understood, and evacuation routes are accessible to all personnel relying upon them. 

6.3  Emergency Medical Treatment and First Aid 

In the event of a work-related injury or illness, employees are required to follow the procedures outlined 
below.  All work-place injury and illness situations require Roux’s Project and Corporate Management Team 
to be notified when an injury/illness incident occurs, and communication with the contracted Occupational 
Health Care Management Provider, AllOne Health (AOH), is initiated.  The Injury/Illness Notification 
Flowchart is provided below and within Roux’s Incident Investigation and Reporting program included within 
Roux’s Corporate Health and Safety Manual. 

If on-Site personnel require any medical treatment, the following steps will be taken: 

a. Notify Roux’s Project and Corporate Management Team for any work-related injury and/or illness 
occurrence, and communicate with the contracted Occupational Health Care Management Provider, 
AOH, immediately following the notifications provided above. 

b. Based on discussions with the Project Team, Corporate Management and the AOH evaluation, if 
medical attention beyond onsite First Aid is warranted, transport the injured / ill person (IP) to the 
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Urgent Care Center, or notify the Fire Department or Ambulance Emergency service and request an 
ambulance or transport the victim to the hospital, and continue communications with Corporate 
Management Team.  An Urgent Care/Hospital Route map with location to Urgent Care of New York/ 
Montefiore Medical Center is included as Figure 3. 

c. Decontaminate to the extent possible prior to administration of first aid or movement to medical or 
emergency facilities. 

d. First aid medical support will be provided by onsite personnel trained and certified in First Aid, Cardio 
Pulmonary Resuscitation (CPR), Automatic External Defibrillation (AED), and Blood-Borne 
Pathogens (BBP) Awareness, until relieved by emergency medical services (EMS). 

e. The SHSO and Project Manager will perform a Loss Investigation (LI) and the Project Team will 
complete the final Loss Report.  If a Roux employee is involved in a vehicular incident, the employee 
must also complete the Acord Automobile Loss Notice. 

 

6.4  Adverse Weather Conditions 

In the event of adverse weather conditions, the SHSO or project principal will determine if work can continue 
without sacrificing the health and safety of all field workers.  Some of the items to be considered prior to 
determining if work should continue are: 

• Potential for heat stress and heat-related injuries; 

• Potential for cold stress and cold-related injuries; 
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• Treacherous weather-related conditions; 

• Limited visibility; and 

• Electrical storm potential. 

Site activities will be limited to daylight hours and acceptable weather conditions.  Inclement working 
conditions include heavy rain, fog, high winds, and lightning.  Observe daily weather reports and evacuate if 
necessary in case of inclement weather conditions. 

6.5  Electrical Storm Guidelines 

In the event that lightning and/or thunder are observed while working onsite, all onsite activities shall stop 
and personnel shall seek proper shelter (e.g., substantial building, enclosed vehicle, etc.).  Work shall not 
resume until the threat of lighting has subsided and no lightning or thunder has been observed for 30 minutes.  
If the possibility of lightning is forecast for the day, advise the onsite personnel on the risks and proper 
procedure at the pre-work safety briefing.  Continuously monitor for changing weather conditions and allow 
enough time to properly stop work if lightning is forecast. 



 

 

3320.0001Y114/HASP Site-Specific Health and Safety Plan | ROUX | 15 

7.  Safety Procedures 
This section of the HASP presents the specific safety procedures to be implemented during Roux’s activities at 
the Site in order to protect the health and safety of various on-site personnel.  Minimum OSHA-mandated 
procedures are presented first, followed by client- and Site-specific procedures.  Lastly, activity-specific 
procedures are discussed.  These Site and activity-specific procedures supplement the general safety procedures 
included in Roux’s Corporate Health and Safety Manual, which also must be followed in their entirely. 

7.1  Training 

At a minimum, Site personnel who will perform work in areas where there exists the potential for toxic 
exposure will be health and safety-trained prior to performing work onsite per OSHA 29 CFR 1910.120(e) 
and 29 CFR 1926.65(e).  More specifically, all Roux, subcontractor, and other personnel engaged in sampling 
and remedial activities at the Site and who are exposed or potentially exposed to hazardous substances, 
health hazards, or safety hazards must have received at a minimum the 40 hour initial HAZWOPER training 
consistent with the requirements of 29CFR 1910.120(e)(3)(i) training and a minimum of 3 days’ actual field 
experience under the direct supervision of a trained experienced supervisor, plus 8 hours of refresher training 
on an annual basis.  Depending on tasks performed, less training may be permitted.  Evidence of such 
training must be maintained at the Site at all times.  Furthermore, all on-Site management and supervisory 
personnel directly responsible for or who supervise the employees engaged in Site remedial operations, must 
have received an additional 8 hours of specialized training at the time of job assignment on topics including, 
but not limited to, the employer's safety and health program and the associated employee training program, 
personal protective equipment program, spill containment program, and health hazard monitoring procedure 
and techniques, plus 8 hours of refresher training on an annual basis. 

Roux personnel training records are maintained in a corporate database with records available upon request 
from either the OHSM/SHSO/CHSM or Human Resources Department. 

7.2  Site-Specific Safety Briefings for Visitors 

A site-specific briefing is provided to all site visitors who enter this site beyond the site entry point.  For 
visitors, the site-specific briefing provides information about site hazards, the site lay-out including work zones 
and places of refuge, the emergency alarm system and emergency evacuation procedures, and other 
pertinent safety and health requirements as appropriate. 

7.3  HASP Information and Site-Specific Briefings for Workers 

Site personnel review this HASP and are provided a Site-specific tailgate briefing prior to the commencement 
of work to ensure employees are familiar with this HASP and the information and requirements it contains, 
as well as the relevant JSAs included in Appendix A.  Additional briefings are provided as necessary to 
notify employees of any changes to this HASP as a result of information gathered during on-going Site 
characterization and analysis of changing conditions.  Conditions for which we schedule additional briefings 
include, but are not limited to, changes in site conditions, changes in the work schedule/plan, newly 
discovered hazards, and incidents occurring during Site work. 
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7.4  Medical Surveillance 

The medical surveillance section of the Health and Safety Plan describes how worker health status is 
monitored at this site.  Medical surveillance is used when there is the potential for worker exposure to 
hazardous substance at levels above OSHA permissible exposure limits or other published limits.  
The purpose of a medical surveillance program is to medically monitor worker health to ensure that personnel 
are not adversely affected by site hazards.  The provisions for medical surveillance at this site are based on 
the site characterization and job hazard analysis found in Section 4 of this HASP and are consistent with 
OSHA requirements in 29 CFR 1910.120(f) as applicable. 

7.4.1  Site Medical Surveillance Program 

Medical surveillance requirements are based on a worker’s potential for exposure as determined by the site 
characterization and job hazard analysis documented in Section 4 and JSAs within Appendix A of this HASP 
and in compliance with the requirements of 29 CFR 1910.120(f)(2).  Based on site information and use of 
direct reading instruments, limited use of respirators (less than 30 days per year), and the absence of an 
employee-staffed HAZMAT team, a limited medical surveillance program is required and implemented at this 
site.  The medical surveillance program provides that: 

1. Workers assigned to tasks requiring the use of respirators receive medical examinations in 
accordance with 29 CFR 1910.134(e) to ensure they are physically capable to perform the work and 
use the equipment, and 

2. If a worker is injured, becomes ill, or develops signs or symptoms of possible over-exposure to 
hazardous substance or health hazards, medical examinations are provided to that worker as soon 
as possible after the occurrence and as required by the attending physician. 

3. These medical examinations and procedures are performed by or under the supervision of a licensed 
physician and are provided to workers free of cost, without loss of pay, and at a reasonable time and 
place.  In addition, the need to implement a more comprehensive medical surveillance program will 
be re-evaluated after any apparent over-exposure. 

7.4.2  Medical Recordkeeping Procedures 

Medical recordkeeping procedures are consistent with the requirements of 29 CFR 1910.1020 and are 
described in the company’s overall safety and health program.  A copy of that program is available at our 
Islandia, New York office. 

The following items are maintained in worker medical records: 

• Respirator fit test and selection; 

• Physician's medical opinion of fitness for duty (pre-placement, periodic, termination); 

• Physician's medical opinion of fitness for respirator protection (pre-placement, periodic); and 

• Exposure monitoring results. 

7.4.3  Program Review 

The medical program is reviewed to ensure its effectiveness.  The Corporate Health and Safety Manager in 
coordination with the Human Resources Director is responsible for this review.  At minimum, this review 
consists of: 
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• Review of accident and injury records and medical records to determine whether the causes of 
accidents and illness were promptly investigated and whether corrective measures were taken 
wherever possible;  

• Evaluation of the appropriateness of required medical tests based on site exposures; and 

• Review of emergency treatment procedures and emergency contacts list to ensure they were 
site-specific, effective, and current. 

7.5  Personnel Protection  

Site safety and health hazards are eliminated or reduced to the greatest extent possible through engineering 
controls and work practices.  Where hazards are still present, a combination of engineering controls, work 
practices and PPE are used to protect employees.  Appropriate personal protective equipment (PPE) shall 
be worn by Site personnel when there is a potential exposure to chemical hazards or physical hazards 
(e.g., falling objects, flying particles, sharp edges, electricity, and noise), as determined by the SHSO.  
The level of personal protection, type and kind of equipment selected will depend on the hazardous 
conditions and in some cases cost, availability, compatibility with other equipment, and performance.  
An accurate assessment of all these factors will be made before work can be safely executed. 

Roux maintains a comprehensive written PPE program that addresses proper PPE selection, use, 
maintenance, storage, fit and inspection.  Roux’s PPE program can be found within Appendix D. PPE to be 
used at the Site will meet the appropriate American National Standards Institute (ANSI) standards and the 
following OSHA (General/Construction Industry) standards for minimum PPE requirements. 

The minimum level of PPE for entry onto the Site is Level D.  The following equipment shall be worn: 

• Work uniform (long pants, sleeved shirt); 

• Hard hat; 

• Steel or composite toe work boots; 

• Safety Glasses (must comply with one of the following ANSI/ISEA Z87.1-2010, ANSI Z87.1-2003, 
ANSI Z87.1-2003); 

• Boot Covers (as needed); 

• Hearing protection (as needed); 

• High visibility clothing (shirt/vest); and 

• Hand protection (e.g., minimum cut resistance meeting ANSI 105-2000 Level 2). 

Note that jewelry shall be removed or appropriately secured to prevent it from becoming caught in rotating 
equipment or unexpectedly snagged on a fixed object (e.g., wrist watches, bracelets, rings, chains and 
necklaces, open earrings).  Do not wear loose clothing and all shoulder-length hair should be tied back. 

Site specific PPE ensembles and materials are identified within task specific JSAs located within 
Appendix A, and any upgrades or downgrades of the level of protection (i.e., not specified in the JSA) must 
be approved by the PP and immediately communicated to all Roux personnel and subcontractors as 
applicable.  PPE is used in accordance with manufacturer’s recommendations. 
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7.5.1  Hearing Conservation 

Hearing protection is made available when noise exposures equal or exceed an 8-hour time-weighted 
average sound level of 85 dBA.  Hearing protection is required when the 8-hour time weighted average sound 
level > 90 dBA.  Where noise exposure meets or exceeds this level, noise is listed as a physical hazard in 
the JSA for the tasks/operation, and hearing protection is included as one of the control measures (PPE). 

7.6  Monitoring 

An air monitoring program is important to the safety of on- and off-Site personnel, and the surrounding area.  
A preliminary survey, to establish background conditions in the immediate sampling area, may be made prior 
to the initiation of Site work including, but not limited to, monitoring wind direction (e.g., wind socks) and 
approximate temperature during all invasive Site activities.  This survey will be conducted with the appropriate 
pre-calibrated air monitoring instrument(s), as warranted by the field activity.  Once this survey has been 
complete, any changes in the type of PPE will be determined and relayed to those working on-Site. 

Work zone air monitoring will be performed to verify that the proper level of PPE is used, and to determine if 
increased protection or work stoppage is required.  The following equipment shall be used to monitor conditions: 

• A Photoionization Detector (PID) with a lamp energy of 10.6 eV will be used to provide direct readings 
of organic vapor concentrations during intrusive activities to determine that personnel protection is 
adequate.  Concentrations shall be recorded during intrusive activities with the potential to encounter 
contaminant vapors. 

• Colorimetric detection tubes shall be used based on PID action levels to qualitatively identify possible 
contaminants as applicable.  

• A pre-calibrated multi-gas meter with combustible Lower Explosive Limit (LEL), oxygen (O2), carbon 
monoxide (CO), and hydrogen sulfide (H2S) sensors shall be used to monitor the potential for 
oxygen-deficient atmospheres, explosive concentrations of organic vapors, and toxic gases during 
intrusive operations.  Monitoring will be performed according to the action levels for oxygen and 
combustible gases provided in this section.  The calibration for this device will be performed using a 
known gas composition calibration mixture. 

Personal exposure monitoring utilizing activated charcoal tubes may be considered based on whether or not 
the area sample results are at or above half of the PEL.  The decision to perform the monitoring will be made 
by, and under the control of, the CHSM. 

Below are monitoring action levels for Site-specific chemicals of concern.  In the event PID readings above 
the thresholds identified below are sustained for 5 minutes in the breathing zone, worker protection will 
require upgrading following notification to the OHSM and applicable parties (e.g., client, board of health, 
regulators, etc.).  

7.6.1  Action Levels for Air Monitoring 

PPE can remain at Level D if breathing zone VOC concentrations are less than 5 ppm and benzene is 
non-detect.  Personnel are required to evacuate the Site when breathing zone VOC readings exceed 25 ppm. 

The following tables include summaries of the air monitoring, work practices, and action levels for the 
expected contaminants.  The action levels to initiate testing with colorimetric tubes for airborne volatiles is 
1 ppm (PID reading) and is based on the Permissible Exposure Limit (PEL) for benzene (1 ppm).  
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The colorimetric tubes are used to confirm the presence or absence of specific constituents, and they do not 
provide a measured concentration. 

Air Monitoring Summary and Action Levels 
Organic Vapors 

PID Reading in Breathing Zone (ppm)1 Action 

0-1 ppm above background2 Continue monitoring 

1-5 ppm sustained 60 seconds 
Continue monitoring, if applicable initiate 

additional collection of benzene using 
colorimetric tubes. 

<5 ppm and no presence of benzene Continue Monitoring, ventilate space 

> 5 ppm - < 25 ppm and no presence of 
benzene 

Ventilate space until PID reads < 5 ppm.  If < 5 
ppm cannot be achieved, upgrade to Level C3. 

> 25 ppm Ventilate space and evacuate area. 
1  Based on relative response/sensitivity of PID to benzene. 
2  Background concentrations should be established at the beginning of each work day.  It may be necessary to re-establish 

background concentrations and ambient conditions vary through the day.  
3  Measured air concentrations of known organic vapors will be reduced by the respirator to one half of the PEL or lower, and 

the individual and combined compound concentrations shall be within the service limit of the respirator cartridge. 

Air Monitoring Summary and Action Levels 
Oxygen 

O2 Reading in Breathing Zone (%)1 Action 

20.9% O2 Oxygen level normal 

< 19.5% O2 
Oxygen deficient 

Interrupt task/Evacuate area 

>23.5% O2 
Oxygen enriched 

Interrupt task/Evacuate area 
1. Action levels based on USEPA Standard Operating Safety Guides; Table 5-1, Atmospheric Hazard Action Guidelines may 

be further restricted based on the CHSM’s professional judgment and experience. 
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Air Monitoring Summary and Action Levels 
Carbon Monoxide 

CO Reading in Breathing Zone (ppm)1 Action 

<25 ppm 
Inspect exhaust system for leaks or other sources 

of CO.  Monitor initially and every 15 minutes 
during use of CO-generating equipment. 

25-50 ppm 
Ventilate area. Monitor continuously and record 

measurements. Contact PM. 

>50 ppm Cease Field Operations. Ventilate area. 
1. Based upon the American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Value (TLV) of 25 

ppm as an 8-hour time weighted average (TWA) and OSHA’s Permissible Exposure Limit (PEL) of 50 ppm as an 8-hour 
TWA concentration. 

Air Monitoring Summary and Action Levels  
Combustible Gases 

Lower Explosive Limit (LEL) Reading Action 

< 4% LEL 
(<2,000 ppm) 

Site activities will continue with normal 
monitoring 

4% – 20% LEL 
(2,000 – 10,000 ppm) 

Stop work until levels dissipate to <4% LEL 

> 20% LEL 
(>10,000 ppm) 

Potential explosion hazard. Halt all site activities, 
research source of release, aerate work area, 

suppress source. 
 

Air Monitoring Summary and Action Levels  
Hydrogen Sulfide 

Hydrogen Sulfide (H2S) Reading Action 

<10 ppm 
Site activities will continue with normal 

monitoring 

>10 ppm 
Stop work until levels dissipate to <10 ppm; use 

mechanical ventilation if possible 

Cannot use air purifying respirators for H2S because of olfactory fatigue 

7.6.2  Air Monitoring Equipment and Calibration 

A PID calibrated to an appropriate calibration mixture will be used to detect organic vapors in and around the 
work areas.  Monitoring will be conducted in and around all work areas and at the workers breathing zone 
before activities commence to establish a background level, then at 15-minute intervals throughout the day.  
All equipment will be calibrated according to the manufacturer’s recommendation.  A calibration log will be 
maintained and will include the name of the person who performed the calibration, the date and time 
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calibrated, and the instrument reading at the time of calibration.  A manual bellows pump or equivalent with 
colorimetric tubes for formaldehyde will be utilized to determine the course of action related to upgrading or 
downgrading the level of respiratory protection, as applicable.  

If air monitoring data indicate safe levels of potentially harmful constituents at consistent intervals (5-minute 
intervals), then monitoring can be conducted less frequently (every 30 minutes).  This determination will be 
made by the onsite SHSO.  Monitoring data, including background readings and calibration records, will be 
documented.  Work to be performed on-Site will conform to Roux’s Standard Operating Procedures (SOPs).  
Conformance with these guidelines as well as the guidelines described in this HASP will aid in mitigating the 
physical and chemical hazards mentioned throughout this HASP. 

7.7  Tailgate Safety Meetings 

A designated Site worker will provide daily safety briefings (e.g., tailgate meetings) including, but not limited 
to, the following scenarios: 

• When new operations are to be conducted; 

• Whenever changes in work practices must be implemented; and 

• When new conditions are identified and/or information becomes available. 

Daily safety briefings shall be recorded on the Roux Daily Tailgate Health and Safety Meeting Log/Daily Site 
Safety Checklist, and all completed forms will become a part of the project file. 

7.8  Spill Containment 

Spill containment equipment and procedures should, at a minimum, meet the requirements of the facility’s 
Spill Prevention, Control and Countermeasure Plan, if applicable.  Otherwise, spill containment equipment 
and procedures must be considered depending on the task including, but no limited to, chemical/product 
transfer points and handling. 

7.8.1  Initial Spill Notification and Response 

Any worker who discovers a hazardous substance spill will immediately notify Jeff Wills / Project Manager.  
The worker will, to his/her best ability, report the hazardous substance involved, the location of the spill, the 
estimated quantity of material spilled, the direction/flow of the spill material, related fire/explosion incidents, 
and any associated injuries without compromising their own safety. 

7.8.2  Spill Evaluation and Response 

Jeff Wills/Project Manager is responsible for evaluating spills and determining the appropriate response.  
When this evaluation is being made, the spill area will be isolated and demarcated to the extent possible.  
If necessary to protect nearby community members, notification of the appropriate authorities is made by the 
PM as appropriate.  On-Site response is limited to small spills (e.g., <10 gallons); large spills require external 
emergency responders who will be contacted by the SHSO. 

7.9  Decontamination 

The decontamination section of the HASP describes how personnel and equipment are decontaminated 
when they leave the Exclusion Zone.  This section also describes how residual waste from decontamination 
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processes is disposed.  The site decontamination procedures are designed to achieve an orderly, controlled 
removal or neutralization of contaminants that may accumulate on personnel or equipment.  These 
procedures minimize worker contact with contaminants and protect against the transfer of contaminants to 
clean areas of the site and off-site.  They also extend the useful life of PPE by reducing the amount of time 
that contaminants contact and can permeate PPE surfaces.  Decontamination is facilitated within the CRZ at 
this site, if applicable. 

7.9.1  Decontamination Procedures for Personnel and PPE  

The following are general decontamination procedures established and implemented at this site. 

1. Decontamination is required for all workers exiting a contaminated area.  Personnel may re-enter the 
SZ only after undergoing the decontamination procedures described below in the next section. 

2. Protective clothing is decontaminated, cleaned, laundered, maintained and/or replaced as needed 
to ensure its effectiveness. 

3. PPE used at this site that requires maintenance or parts replacement is decontaminated prior to 
repairs, or  

4. PPE used at this site is decontaminated or prepared for disposal on the premises.  Personnel who 
handle contaminated equipment have been trained in the proper means to do so to avoid hazardous 
exposure. 

5. This site uses an off-site laundry for decontamination of PPE.  The site has informed that facility of 
the hazards associated with contaminated PPE from this site. 

6. The site requires and trains workers that if their permeable clothing is splashed or becomes wetted 
with a hazardous substance, they will immediately exit the work zone, perform applicable 
decontamination procedures, shower, and change into uncontaminated clothing. 

7. Procedures for disposal of decontamination waste meet applicable local, State, and Federal 
regulations. 

7.9.2  Decontamination Procedures for Equipment 

All tools, equipment, and machinery from the EZ or CRZ are decontaminated in the CRZ prior to removal to 
the SZ.  Equipment decontamination procedures are designed to minimize the potential for hazardous skin 
or inhalation exposure and to avoid cross-contamination and chemical incompatibilities. 

General Equipment Decontamination Procedures: 

1. Decontamination is required for all equipment exiting a contaminated area.  Equipment may re-enter 
the SZ only after undergoing the equipment decontamination procedures. 

2. Vehicles that travel regularly between the contaminated and clean areas of the site are carefully 
decontaminated each time they exit the EZ and the effectiveness of that decontamination is 
monitored to reduce the likelihood that contamination will be spread to other parts of the site. 

3. Particular attention is given to decontaminating tires, scoops, and other parts of heavy equipment 
that are directly exposed to contaminants and contaminated soil. 

The following items may be used to decontaminate equipment: 

• Fresh water rinse; 

• Non-phosphorus detergent wash; 

• Distilled water rinse; 
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• Acetone rinse; 

• Distilled water rinse; and 

• A steam cleaner or pressure washer (heavy equipment only). 

7.9.3  Monitoring the Effectiveness of Decontamination Procedures 

Visual examination and sampling are used to evaluate the effectiveness of decontamination procedures. 
Visual examination is used to ensure that procedures are implemented as described and that they appear to 
control the spread of contaminants under changing site conditions.  Visual examination is also used to inspect 
for signs of residual contamination or for contaminant permeation of PPE. 

Personnel who work in contaminated areas of the site, either the Contamination Reduction Zone (CRZ) or 
the Exclusion Zone, are trained in the principles and practices of decontamination described in this section 
of the HASP and in related SOPs.  If site procedures are changed as a result of inspection and monitoring, 
all affected employees are notified of these changes. 

7.10  Confined Space Entry 

Confined space entry is not anticipated to be performed at this Site. 

The following is a list of the safety requirements for confined space entry at the Site: 

• ROUX PERSONNEL ARE NOT AUTHORIZED TO ENTER AN OSHA PERMIT REQUIRED 
CONFINED SPACE; 

• Currently the scope of work DOES NOT require personnel to enter permitted confined space for this 
project; and 

• Any changes to the field activities that may necessitate confined space entry will be reported to the 
Project Principal and OHSM. 

Confined space is defined as any space, depression, or enclosure that: 

• Has limited opening for entry and egress; 

• Is large enough for and employee to enter and perform assigned work; and 

• Is not intended for continuous occupancy. 

A permit required confined space is one that meets the definition of a confined space and has one or more 
of the following characteristics: 

• May contain or produce life-threatening atmospheres due to oxygen deficiency the presence of toxic, 
flammable, or corrosive contaminants; 

• Contains a material that has the potential for engulfment; 

• Has an internal configuration that may cause an entrant to be trapped or asphyxiated by inwardly 
converging walls or by a floor that slopes downward and tapers to a smaller cross-section; and 

• Contains any other serious safety or health hazards. 

Although Roux personnel will not perform confined space entry, it is expected that subcontractors performing 
cleaning and mitigation and/or remedial measures activities may be required to enter structures that are 
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considered to be a permit required confined space.  Permitting of the confined space as well as hazard 
mitigation for entry will be completed by the subcontractor in accordance with 1910.146. 

7.11  Client and Site-Specific 

In addition to the OSHA-specific procedures discussed above, there may be client and site-specific safety 
procedures that must be adhered to during the performance of remedial activities at the Site. 

7.12  Unusual or Significant Risks 

Field activities that appear to have unusual or significant risks that cannot be adequately managed with 
existing risk tools such as LPS, HASPs, traffic safety plans, work permits, design and O&M practices, 
equipment HAZOPS or other safety tools must be referred to the CHSM to help with the assessment and 
management of the associated potential safety risks.  Examples include the use of explosives for demolition, 
use of firearms to control wildlife, rappelling, demolition over water, diving, etc. 

7.13  Activity-Specific Hazards 

In addition to the general hazards discussed above, there are activity-specific hazards associated with each 
work activity planned for the Site.  An activity-specific JSA has been completed for each of the activities 
planned for the Site.  JSAs are provided in Appendix A.  In the event that new work activities or tasks are 
planned, JSAs will be developed and implemented prior to performing the new activities.  In the absence of 
a JSA, the personnel performing work must prepare a field JSA and receive clearance from a designated 
competent safety official prior to performing any task with significant risk.  In emergency situations where 
time is critical SPSAs will be utilized to identify the task, associated hazards and mitigative actions to take.  
For lower risk activities (as deemed by the discretion of a Competent Person) where a JSA is determined to 
not be needed, the individual(s) conducting the activities must perform SPSAs prior to and during the work. 

7.13.1  Electrical and Other Utility Assessment and Accommodations 

Roux shall perform a site walk to identify any potential overhead electrical or utility lines.  All applicable 
guidelines will be followed in the vicinity of overhead power and utility lines (see Section 7.13.3 below).  

Roux has also reviewed all available Site maps showing buried utility lines to identify potential hazards, which 
revealed that no underground hazards are known to exist in the vicinity of the areas of the Site pertinent to 
this HASP. 

7.13.2  Subsurface Work 

Subsurface work activities will require adherence to Roux’s Corporate Subsurface Utility Clearance 
Management program found within Appendix E.  

7.13.2.1  Excavations and Trenching 

All trenching and excavation work activities contracted by Roux shall comply with 29 CFR 1926.651-652 
Subpart P.  Additionally, for trenches greater than 4 feet deep, where employees will enter, the trench needs to 
have a stairway or ladder or other safe means of egress.  Where employees will enter trenches greater than 5 
feet deep, the trench must have some type of protective system or sloped appropriately to prevent cave-ins.  
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The SHSO will be present on-Site during all Roux contracted excavation and backfill operations and will 
supplement health and safety monitoring conducted by Subcontractor air quality screening to ensure that 
appropriate levels of protection and safety procedures are utilized.  The proximity of chemical, water, sewer, 
and electrical lines will be identified by Roux and/or their subcontractor before any subsurface activity or 
sampling is attempted. 

The following safe work practices will be implemented during this task. 

• The proximity of chemical, water, sewer, and electrical lines will be identified by a facility 
representative prior to beginning any subsurface activity. 

• While earthmoving, stay out of the excavator’s delineated heavy equipment exclusion zone and away 
from the excavation sides, where there is potential for cave in (within excavations that are 6 feet or 
more in depth, a delineated perimeter 6 feet away from the excavated edge is required). 

Maximum Allowable Slopes 

Soil or Rock Type Maximum Allowable Slopes (H:V)1 for Excavations Less Than 20 Feet Deep3 

Stable Rock  Vertical (90°) 

Type A2  3/4 : 1 (53°) 

Type B  1 : 1 (45°) 

Type C  1 1/2 : 1 (34°) 
OSHA (29 CFR 1926.652, Subpart P, Appendices A and B) 
Notes: 

1 Numbers shown in parentheses next to maximum allowable slopes are angles expressed in degrees from the horizontal.  Angles 
have been rounded off. 

2 A short-term maximum allowable slope of 1/2H : 1V (63°) is allowed in excavations in Type A soil that are 12 feet (3.67 meters) 
or less in depth.  Short-term maximum allowable slopes for excavations greater than 12 feet (3.67 meters) in depth shall be 
3/4H : 1V (53°). 

3 Sloping or benching for excavations greater than 20 feet deep shall be designed and stamped by a registered 
professional engineer. 

Proper stockpiling (i.e., 2 feet minimum distance from the excavation edge), containment, transport, storage, 
and disposal practices will be utilized and is dependent upon the potential type and amount of waste 
generated during operations.  The location of safety equipment and evacuation procedures will be 
established prior to initiation of operations according to this HASP. 

7.13.3  Heavy Equipment 

Use of heavy equipment at the Site will require adherence to Roux’s Corporate Heavy Equipment Exclusion 
Zone Management Program found within Appendix F.  Additionally, operation of the drill rig/other heavy 
equipment will maintain clearances from overhead power lines in accordance with OSHA 29 CFR1926.1408  
Table A Minimum Clearance Distances provided below. 
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Minimum Required Clearances for Energized Overhead Power Lines 

Nominal System Voltage of Power Line 
(K V) 

Minimum Required Clearance 
(feet) 

0-50 10 
51-100 12 
101-200 15 
201-300 20 
301-500 25 
501-750 35 
751-1000 45 

1 kilovolt (KV) = 1,000 volts 

7.14  Heat Stress  

The National Oceanic and Atmospheric Administration records average minimum/maximum temperatures of 
39/85 degrees Fahrenheit during the year in Brooklyn, New York.  

7.14.1  Heat Stress 

Heat stress is a significant potential hazard and can be associated with heavy physical activity and/or the 
use of personal protective equipment in hot weather environments.  Heat cramps are brought on by prolonged 
exposure to heat.  As an individual sweats, water and salts are lost by the body resulting in painful muscle 
cramps.  The signs and symptoms of heat stress are as follows: 

• Severe muscle cramps, usually in the legs and abdomen; 

• Exhaustion, often to the point of collapse; and 

• Dizziness or periods of faintness. 

First aid treatment includes, but is not limited to, shade, rest, and fluid replacement.  Typically, the individual 
should recover within one-half hour while being monitored constantly.  If the individual has not improved 
substantially within 30 minutes and the body temperature has not decreased, the individual should be 
transported to a hospital for medical attention. 

7.14.2  Heat Exhaustion  

Heat exhaustion may occur in a healthy individual who has been exposed to excessive heat while working 
or exercising.  The circulatory system of the individual fails as blood collects near the skin to rid the body of 
excess heat through transference.  The signs and symptoms of heat exhaustion are as follows: 

• Rapid and shallow breathing; 

• Weak pulse; 

• Cold and clammy skin with heavy perspiration; 

• Skin appears pale; 

• Fatigue and weakness; 

• Dizziness; and 

• Elevated body temperature. 
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First aid treatment includes, but is not limited to, cooling the victim, elevating the feet, and replacing fluids. 

If the individual is not substantially improved within 30 minutes and the body temperature has not decreased, 
the individual should be transported to the hospital for medical attention.  

7.14.3  Heat Stroke  

Heat stroke occurs when an individual is exposed to excessive heat and stops sweating.  This condition is 
classified as a MEDICAL EMERGENCY requiring immediate cooling of the victim and transport to a medical 
facility.  The signs and symptoms of heat stroke are as follows: 

• Dry, hot red skin; 

• Body temperature approaching or above 105 degrees F; 

• Confusion, altered mental state, slurred speech; 

• Seizures; 

• Large (dilated) pupils; and 

• Loss of consciousness – the individual may go into a coma. 

First aid treatment requires immediate cooling and transportation to a medical facility.  Heat stress is a 
significant hazard if any type of protective equipment (semi-permeable or impermeable) that prevents 
evaporative cooling when worn in hot weather environments. 

7.15  Cold Stress 

Cold stress is a danger at low temperatures and when the wind-chill factor is low.  Prevention of cold-related 
illnesses is a function of whole-body protection.  Adequate insulating clothing must be used when the air 
temperature is below 60°F.  A work/rest regimen will be initiated when ambient temperatures and protective 
clothing cause a stressful situation.  In addition, reduced work periods followed by rest in a warm area may 
be necessary in extreme conditions.  The signs and symptoms of cold stress include the following: 

• Severe shivering; 

• Abnormal behavior; 

• Slowing; 

• Weakness; 

• Stumbling or repeated falling; 

• Inability to walk; 

• Collapse; and/or 

• Unconsciousness. 

First aid requires removing the victim from the cold environment and seeking medical attention immediately.  Also, 
prevent further body heat loss by covering the victim lightly with blankets.  Do not cover the victim's face.  If the 
victim is still conscious, administer hot drinks and encourage activity such as walking, wrapped in a blanket. 
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8.  Field Team Review 
Each person performing work at or visiting this site shall sign this section after site-specific training is 
completed and before being permitted to access the CRZ or Exclusion Zone. 

I have read and understand this Site-Specific Health and Safety Plan.  I will comply with the provision 
contained therein. 

Site/Project: Former Citizens Gas Works Manufactured Gas Plant/Gowanus Green 

Name & Company  Signature  Date 
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9.  Approvals 
By their signature, the undersigned certify that this HASP is approved and will be utilized at the Former 
Citizens Gas Works Manufactured Gas Plant. 

   

Sam Timothy – Site Health and Safety Officer  Date 

   
Kristina DeLuca- Office Health and Safety Manager  
 

 Date 

Brian Hobbs, CIH, CSP – Corporate Health and Safety Manager   

   
Jeff Wills – Project Manager  Date 

Charlie McGuckin – Project Principal  Date 

 

May 25, 2021
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Toxicological Properties of Hazardous Substances  
Present at the Site 



Table 1. Toxicological Properties of Hazardous Substances Potential Present at the Site
               Former Citizens Gas Works Manufactured Gas Plant (Block 471, Lots 1 and 100), Brooklyn, New York

EMBSI OEL

Acenaphthene 83-32-9 None established None established None established None established None established inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, respiratory system Eyes, skin, respiratory 
system

Brown solid

Acetone 67-64-1 None established TWA 250 ppm
STEL 500 ppm

TWA 250 ppm (590 mg/m3) TWA 1000 ppm (2400 
mg/m3)

2500 ppm 
[10%LEL]

inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, nose, throat; headache, dizziness, central nervous 
system depression; dermatitis

Eyes, skin, respiratory 
system, central nervous 
system

Colorless liquid with a fragrant, mint-like odor
BP: 133°F
Fl.P: 0°F
UEL: 12.8%
LEL: 2.5%
Class IB Flammable Liquid

Anthracene (Coal Tar Pitch 
Volatiles)

65996-93-2 None established TWA 0.2 mg/m3 Ca TWA 0.1 mg/m3 (cyclohexane-
extractable fraction)

TWA 0.2 mg/m3 (benzene-
soluble fraction)

Ca [80 mg/m3] inhalation, skin 
and/or eye contact

Dermatitis, bronchitis, [potential occupational carcinogen] Respiratory system, skin, 
bladder, kidneys

Black or dark-brown amorphous residue. 
Combustible Solids 

Antimony 7440-36-0 None established TWA 0.5 mg/m3 TWA 0.5 mg/m3 TWA 0.5 mg/m3 50 mg/m3 (as Sb) inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, nose, throat, mouth; cough; dizziness; 
headache; nausea, vomiting, diarrhea; stomach cramps; 
insomnia; anorexia; unable to smell properly

Eyes, skin, respiratory 
system, cardiovascular 
system

Silver-white, lustrous, hard, brittle solid; scale-
like crystals; or a dark-gray, lustrous powder.
BP: 2975°F

Arsenic (inorganic) 7440-38-2 (metal) None established TWA 0.01 mg/m3 Ca
C 0.002 mg/m3 [15-min]

TWA 0.010 mg/m3 Ca [5 mg/m3 (as 
As)]

Inhalation; 
ingestion; skin 
absorption; skin 
and/or eye contact

Ulceration of nasal septum, dermatitis, GI disturbances, peripheral 
neuropathy, resp irritation, hyperpigmentation of skin, [potential 
occupational carcinogen]

Liver, kidneys, skin, 
lungs, lymphatic sys

Metal: sliver-gray or tin-white, brittle, odorless 
solid
BP: sublimes

Asphalt fumes 8052-42-4 None established TWA 0.5 mg/m3(fumes) Ca
C 5 mg/m3 [15 min]

None established Ca [IDLH value has 
not been 
determined]

Skin absorption;
inhalation;
skin and/or eye 
contact

Irritation eyes, respiratory system Eyes, respiratory system Black or dark brown cement-like substance
Combustible solid

Barium 7440-39-3 None established TWA 0.5 mg/m3 None established TWA 0.5 mg/m3 None established Inhalation, 
ingestion, skin 
contact

Irritation skin, respiratory system, digestive system Skin, eyes, respiratory 
system

Yellow white powder
BP: 1640 C

Benzene 71-43-2 TWA 0.5 ppm   
STEL 1 ppm                      

TWA 0.5 ppm                                                                
STEL 2.5 ppm

Ca TWA 0.1 ppm 
STEL 1 ppm

TWA 1 ppm ST 5 ppm Ca [500 ppm] inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, nose, respiratory system; dizziness; 
headache, nausea, staggered gait; anorexia, lassitude (weakness, 
exhaustion); dermatitis; bone marrow depression; [potential 
occupational carcinogen]

Eyes, skin, respiratory 
system, blood, central 
nervous system, bone 
marrow

Colorless to light yellow liquid with an 
aromatic odor [Note: Solid below 42 °F]
BP: 176°F
Fl.Pt. = 12°F
LEL: 1.2%
UEL: 7.8% 
Class B Flammable liquid

Benz[a]anthracene 56-55-3 None established None established [skin cancer] None established None established None established Inhalation; 
ingestion; skin 
absorption; skin 
and/or eye contact

Irritation eyes, skin, respiratory system, CNS; skin cancer Skin Pale Yellow crystal, solid
BP: 438 C 

Benzo[a]pyrene 50-32-8 None established None established [cancer] TWA 0.1 mg/m3 TWA 0.2 mg/m3 None established Inhalation; 
ingestion; skin 
absorption; skin 
and/or eye contact

POISON. This material is an experimental carcinogen, mutagen, 
tumorigen, neoplastigen and teratogen. It is a probable 
carcinogen in humans and a known human mutagen. IARC 
Group 2A carcinogen. It is believed to cause bladder, skin and 
lung cancer. Exposure to it may damage the developing fetus. 
May cause reproductive damage.  Skin, respiratory and eye 
irritant or burns.

Skin, eye, bladder, lung, 
reproductive

Yellow crystals or powder [found in cigarette 
smoke, coal tar, fuel exhaust gas and in 
many other sources]
BP: 495 C

Benzo[b]fluoranthene 205-99-2 None established None established [cancer] TWA 0.1 mg/m3 TWA 0.2 mg/m3 None established Inhalation; 
ingestion; skin 
and/or eye contact

No data were identified on the toxicity of benzo[b]fluoranthene to 
humans. Based on results of studies in animals, IARC concluded 
that benzo[b]fluoranthene is possibly carcinogenic to humans 

Respiratory system, skin, 
bladder, kidneys

Off-white to tan powder

Benzo[k]fluoranthene 207-08-9 None established None established None established None established None established inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, respiratory tract, gastrointestinal; fatal if 
swallowed, inhaled, absorbed through the skin; vomiting, nausea, 
diarrhea

Lungs, respiratory system Yellow crystals
BP: 480 C 

Beryllium 7440-41-7 (metal) None established TWA 0.00005 mg/m3 Ca 
C 0.0005 mg/m3

TWA 0.002 mg/m3

 C 0.005 mg/m3 (30 minutes) 
with a maximum peak of 
0 025 mg/m3

Ca [4 mg/m3 (as 
Be)]

inhalation, skin 
and/or eye contact

Berylliosis (chronic exposure): anorexia, weight loss, lassitude 
(weakness, exhaustion), chest pain, cough, clubbing of fingers, 
cyanosis, pulmonary insufficiency; irritation eyes; dermatitis; 
[potential occupational carcinogen]

Eyes, skin, respiratory 
system

Metal: A hard, brittle, gray-white solid.
BP: 4532°F

Bis(2-ethylhexyl) phthalate (Di(2-
ethylhexyl)phthalate)

117-81-7 None established TWA 5 mg/m3 TWA 5 mg/m3 

STEL 10 mg/m3 (do not exceed

during any 15-minute work period)

TWA 5 mg/m3 None established inhalation, skin 
and/or eye contact

Irritation eyes, skin, nose, throat; affect the nervous system and 
liver; damage to male reproductive glands

Eyes, skin, nose, 
respiratory system, 
nervous system, 
reproductive system, liver

Colorless to light colored, thick liquid with 
slight odor

Butane 106-97-8 None established STEL 1000 ppm TWA 800 ppm (1900 mg/m3) None established None established inhalation, skin 
and/or eye contact 
(liquid)

Drowsiness, narcosis, asphyxia; liquid: frostbite central nervous system Colorless gas with a gasoline-like or natural 
gas odor.
BP: 31°F
UEL: 8.4%
LEL: 1.6%
Flammable Gas

2-Butanone (Methyl Ethyl 
Ketone or MEK)

78-93-3 None established TWA 200 ppm (590 mg/m3) 
STEL 300 ppm (885 mg/m3)

TWA 200 ppm (590 mg/m3) 
STEL 300 ppm (885 mg/m3)

TWA 200 ppm (590 mg/m3) 3000 ppm inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, nose; headache; dizziness; vomiting; 
dermatitis

Eyes, skin, respiratory 
system, central nervous 
system

Colorless liquid with a moderately sharp, 
fragrant, mint- or acetone-like odor.
BP: 175°F
Fl.P: 16°F
UEL(200°F): 11.4%
LEL(200°F): 1.4%
Class IB Flammable Liquid

n-Butylbenzene 104-51-8 None established None established None established None established None established inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin; CNS depression, lung damage; nausea, 
vomiting, headache, dizziness, weakness, loss of coordination, 
blurred vision, drowsiness, confusion, disorientation 

Eyes, skin, respiratory 
system, central nervous 
system

Colorless liquid with a sweet odor
BP: 183 C 
Fl.P: 59 C 
UEL: 5.8%
LEL: 0.8%

Physical/Chemical PropertiesACGIH TLV NIOSH REL OSHA PEL Routes of 
Exposure

Compound CAS # IDLH Toxic Properties Target Organs
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Table 1. Toxicological Properties of Hazardous Substances Potential Present at the Site
               Former Citizens Gas Works Manufactured Gas Plant (Block 471, Lots 1 and 100), Brooklyn, New York

EMBSI OEL Physical/Chemical PropertiesACGIH TLV NIOSH REL OSHA PEL Routes of 
Exposure

Compound CAS # IDLH Toxic Properties Target Organs

sec-Butylbenzene 135-98-8 None established None established None established None established None established inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, upper airway; central nervous system, 
headache, dizziness; gastrointestinal disturbance

Respiratory system, 
central nervous system, 
eyes, skin; 

Colorless liquid
BP: 344°F
Fl.P: 126 °F
UEL: 6.9%
LEL: 0.8%
Combustible liquid

tert-Butylbenzene 98-06-6 None established None established None established None established None established inhalation, skin 
absorption, 
ingestion,

Eye and respiratory irritant; CNS depression; liver or kidney 
damage

Respiratory system, 
central nervous system, 
eyes, liver, kidney

Colorless liquid with an aromatic odor 
BP: 168 - 169 C 
Fl.P: 34 C 
UEL:5.6 % 
LEL: 0.8 % 

Cadmium 7440-43-9 (metal) None established TWA 0.01 mg/m3  Ca TWA 0.005 mg/m3 Ca [9 mg/m3 (as 
Cd)]

inhalation, 
ingestion

Pulmonary edema, dyspnea (breathing difficulty), cough, chest 
tightness, substernal (occurring beneath the sternum) pain; 
headache; chills, muscle aches; nausea, vomiting, diarrhea; 
anosmia (loss of the sense of smell), emphysema, proteinuria, 
mild anemia; [potential occupational carcinogen]

respiratory system, 
kidneys, prostate, blood

Metal: Silver-white, blue-tinged lustrous, 
odorless solid.
BP: 1409°F

Carbon Disulfide 75-15-0 None established TWA 1 ppm        TWA 1 ppm (3 mg/m3) 
STEL 10 ppm (30 mg/m3) [skin]

TWA 20 ppm 
C 30 ppm 
100 ppm (30-minute 
maximum peak)

500 ppm inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Dizziness, headache, poor sleep, lassitude (weakness, 
exhaustion), anxiety, anorexia, weight loss; psychosis; 
polyneuropathy; Parkinson-like syndrome; ocular changes; 
coronary heart disease; gastritis; kidney, liver injury; eye, skin 
burns; dermatitis; reproductive effects

central nervous system, 
peripheral nervous 
system, cardiovascular 
system, eyes, kidneys, 
liver, skin, reproductive 
system

Colorless to faint-yellow liquid with a sweet 
ether-like odor.
BP: 116°F
Fl.P: -22°F
UEL: 50.0%
LEL: 1.3%
Class IB Flammable Liquid

Carbon Monoxide 630-08-0 None established TWA 25 ppm        TWA 35 ppm 
C 200 ppm

TWA 50 ppm 1,200 ppm inhalation Carboxyhemogloemia Blood Colorless, odorless gas

Chlorobenzene 108-90-7 None established TWA 10 ppm None established TWA 75 ppm (350 mg/m3) 1000 ppm inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, nose; drowsiness, incoordination; central 
nervous system depression; in animals: liver, lung, kidney injury

Eyes, skin, respiratory 
system, central nervous 
system, liver

Colorless liquid with an almond-like odor
BP: 270°F
Fl.P: 82°F
UEL: 9.6%
LEL: 1.3%

Chloroethane (Ethyl Chloride) 75-00-3 None established TWA 100ppm Handle with caution in the workplace TWA 1000 ppm (2600 
mg/m3)

3800 ppm 
[10%LEL]

inhalation, skin 
absorption (liquid), 
ingestion (liquid), 
skin and/or eye 
contact

Incoordination, inebriation; abdominal cramps; cardiac 
arrhythmias, cardiac arrest; liver, kidney damage

Liver, kidneys, respiratory 
system, cardiovascular 
system, central nervous 
system

Colorless gas or liquid (below 54°F) with a 
pungent, ether-like odor.
BP: 54°F
Fl.P: NA (Gas) -58°F (Liquid)
UEL: 15.4%
LEL: 3.8%
Flammable Gas 

Chloroform 67-66-3 None established TWA 10 ppm Ca 
STEL  2 ppm (9.78 mg/m3) [60-minute]

C 50 ppm (240 mg/m3) Ca [500 ppm] inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin; dizziness, mental dullness, nausea, confusion; 
headache, lassitude (weakness, exhaustion); anesthesia; 
enlarged liver; [potential occupational carcinogen]

Liver, kidneys, heart, 
eyes, skin, central 
nervous system

Colorless liquid with a pleasant odor
BP: 143°F

Chromium 7440-47-3 None established TWA 0.5 mg/m3 (metal and Cr III compounds)
TWA 0.05 mg/m3 (water-soluble Cr VI compounds)
TWA 0.01 mg/m3 (insoluble Cr IV compounds)

TWA 0.5 mg/m3 TWA 1 mg/m3 250 mg/m3 (as Cr) inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin; lung fibrosis (histologic) Eyes, skin, respiratory 
system

Blue-white to steel-gray, lustrous, brittle, 
hard, odorless solid.
BP: 4788°F

Chrysene; Phenanthrene; 
Pyrene; Coal tar pitch volatiles 

65996-93-2 None established TWA 0.2 mg/m3 Ca 
TWA 0.1 mg/m3 (cyclohexane-extractable 
fraction)

TWA 0.2 mg/m3 (benzene-
soluble fraction)

Ca [80 mg/m3] Inhalation, skin 
and/or eye contact

Dermatitis, bronchitis, [potential occupational carcinogen] Respiratory system, skin, 
bladder, kidneys

Black or dark-brown amorphous residue. 
Combustible Solids 

Coal Tar Pitch Volatiles; 
Chrysene; Phenanthrene; 
Pyrene

65996-93-2 None established TWA 0.2 mg/m3 Ca TWA 0.1 mg/m3 (cyclohexane-
extractable fraction)

TWA 0.2 mg/m3 (benzene-
soluble fraction)

Ca [80 mg/m3] Inhalation, skin 
and/or eye contact

Dermatitis, bronchitis, [potential occupational carcinogen] respiratory system, skin, 
bladder, kidneys

Black or dark-brown amorphous residue. 
Combustible Solids 

Copper 7440-50-8 None established TWA 0.2mg/m3 (fume)
1 mg/m3 (dusts and mists)

TWA 1 mg/m3 TWA 1 mg/m3 100 mg/m3 (as Cu) Inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, respiratory system; cough, dyspnea (breathing 
difficulty), wheezing

Eyes, skin, respiratory 
system, liver, kidneys 
(increase(d) risk with 
Wilson's disease)

Noncombustible Solid in bulk form, but 
powdered form may ignite.
BP: 4703°F

Crude Oil 8002-05-9 None established None established TWA 350 mg/m3  None established 1100 ppm inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, respiratory system; lung damage; dermatitis; 
central nervous system effects

central nervous system Viscous clear, yellow, brown, greenish black 
liquid, strong hydrocarbon and sulfur (rotten 
egg) odor when containing H2S.
BP: 30 -1000°F 
Fl.Pt.: -40°F
LEL: 3%
UEL: 12.5%
Flammable liquid and vapor

1,2-Dichlorobenzene 95-50-1 None established TWA 25 ppm 
STEL 50 ppm 

C 50 ppm (300 mg/m3) C 50 ppm (300 mg/m3) 200 ppm inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, nose; liver, kidney damage; skin blisters Eyes, skin, respiratory 
system, liver, kidneys

Colorless to pale-yellow liquid with a 
pleasant, aromatic odor. [herbicide] 
BP: 357°F
Fl.P: 151°F
UEL: 9.2%
LEL:  2.2%
Class IIIA Combustible Liquid

1,4-Dichlorobenzene 106-46-7 None established TWA 10 ppm Ca TWA 75 ppm (450 mg/m3) Ca [150 ppm] inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Eye irritation, swelling periorbital (situated around the eye); 
profuse rhinitis; headache, anorexia, nausea, vomiting; weight 
loss, jaundice, cirrhosis; in animals: liver, kidney injury; [potential 
occupational carcinogen]

Liver, respiratory system, 
eyes, kidneys, skin

Colorless or white crystalline solid with a 
mothball-like odor. [insecticide] 
BP: 345°F
Fl.P: 150°F
LEL: 2.5%
Combustible Solid

1,1-Dichloroethane 75-34-3 None established TWA 100 ppm TWA 100 ppm (400 mg/m3) TWA 100 ppm (400 mg/m3) 3000 ppm inhalation, 
ingestion, skin 
and/or eye contact

Irritation skin; central nervous system depression; liver, kidney, 
lung damage

Skin, liver, kidneys, lungs, 
central nervous system

Colorless, oily liquid with a chloroform-like 
odor. 
BP: 135°F
Fl.P: 2°F
UEL: 11.4%
LEL: 5.4%
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Table 1. Toxicological Properties of Hazardous Substances Potential Present at the Site
               Former Citizens Gas Works Manufactured Gas Plant (Block 471, Lots 1 and 100), Brooklyn, New York

EMBSI OEL Physical/Chemical PropertiesACGIH TLV NIOSH REL OSHA PEL Routes of 
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Compound CAS # IDLH Toxic Properties Target Organs

1,2-Dichloroethane (Ethylene 
Dichloride)

107-06-2 None established TWA 10 ppm Ca TWA 1 ppm (4 mg/m3) 
STEL 2 ppm (8 mg/m3)

TWA 50 ppm 
C 100 ppm 
200 ppm [5-minute maximum 
peak in any 3 hours]

Ca [50 ppm] inhalation, 
ingestion, skin 
absorption, skin 
and/or eye contact

Irritation eyes, corneal opacity; central nervous system 
depression; nausea, vomiting; dermatitis; liver, kidney, 
cardiovascular system damage; [potential occupational 
carcinogen]

Eyes, skin, kidneys, liver, 
central nervous system, 
cardiovascular system

Colorless liquid with a pleasant, chloroform-
like odor. [Note: Decomposes slowly, 
becomes acidic & darkens in color.] 
BP: 182°F
Fl.P: 56°F
UEL: 16%
LEL: 6.2%
Class IB Flammable Liquid

1,2-Dichloroethene (total) 540-59-0 None established TWA 200 ppm TWA 200 ppm (790 mg/m3) TWA 200 ppm (790 mg/m3) 1000 ppm inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, respiratory system; central nervous system 
depression

Eyes, respiratory system, 
central nervous system

Colorless liquid (usually a mixture of the cis & 
trans isomers) with a slightly acrid, 
chloroform-like odor
BP: 118-140°F
Fl.P: 36-39°F
UEL: 12.8%
LEL: 5.6%
Class IB Flammable Liquid

cis-1,2-Dichloroethene 156-59-2 None established TWA 200 ppm TWA 200 ppm TWA 200 ppm None established inhalation, skin 
absorption, 
ingestion

Harmful if swallowed, inhaled, or absorbed through skin. Irritant. 
Narcotic. Suspected carcinogen

Skin Colorless liquid
BP: 60 C 
Fl.P: 4 C 
UEL: 12.8%
LEL: 9.7 % 

trans-1,2-Dichloroethene 156-60-5 None established TWA 200 ppm None established TWA 200 ppm
STEL 250 ppm (skin)

None established inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Narcotic. Irritation eyes, skin, respiratory tract, mucous 
membrane; CNS depression.

Respiratory tract, 
mucous membrane, 
eyes, skin, CNS

Colorless liquid with a fruity pleasant odor
BP: 48°C
Fl.P 6C
UEL: 12.8%
LEL: 9.7% 

Dibenzo[a,h]anthracene 53-70-3 None established None established None established None established None established Inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin Eyes, skin; skin 
photosensitization. 

Colorless crystalline powder
BP: 524°C

Diesel Fuel #2 68476-34-6 TWA 200 mg/m3 
(vapor)
TWA 5 mg/m3 
(stable aerosol)

TWA 100 mg/m3;   Skin notation None established Designated as an OSHA 
Select Carcinogen

None established ingestion, skin 
and/or eye contact

Kidney damage; potential lung damage; suspected carcinogen; 
irritation of eyes, skin, respiratory tract; dizziness, headache, 
nausea; chemical pneumonitis (from aspiration of liquid); dry, red 
skin; irritant contact dermatitis; eye redness, pain.

Eyes, skin, kidneys Clear yellow brown combustible liquid; floats 
on water; distinct diesel petroleum 
hydrocarbon odor.                                
BP: 356-716°F
Fl.P: 154.4-165.2°F
LEL: 0.6%
UEL: 7.0%

2,4-Dimethylphenol 105-67-9 None established None established None established None established None established inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, respiratory system, mouth, throat, stomach; 
dizziness, weakness, fatigue, nausea, headache; systemic 
damage; moderate to severe eye injury.

Skin, CVS, eyes, CNS Clear, colorless liquid with a faint ether or 
chloroform-like odor
BP: 178°F

Duosol 78207-03-1 None established None established None established None established None established ingestion, skin 
and/or eye contact

Irritation eyes, skin; Dermatitis Eyes, skin White solid with alcohol odor

Ethylbenzene 100-41-4 TWA 87 
mg/m+C80

TWA 20 ppm TWA 100 ppm (435 mg/m3) 
STEL 125 ppm (545 mg/m3)

TWA 100 ppm (435 mg/m3) 800 ppm 
[10%LEL]

inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, mucous membrane; headache; dermatitis; 
narcosis, coma

Eyes, skin, respiratory 
system, central nervous 
system

Colorless liquid with an aromatic odor.
BP: 277°F
Fl.P: 55°F
UEL: 6.7%
LEL: 0.8%
Class IB Flammable Liquid

Fluoranthene 206-44-0 None established None established None established None established None established inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin; possible burns; heart and liver injury, 
pulmonary edema, respiratory arrest, gastrointestinal 
disturbances.

Heart, liver, lungs. Yellow needles.

Fluorene 86-73-7 None established None established None established None established None established inhalation, 
ingestion, skin 
and/or eye contact

Irritation skin, digestive tract Skin White crystals
BP: 563°F

Fuel Oil #2 68476-30-2 None established TWA 100 mg/m3;   Skin notation None established None established None established inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin; CNS effects; nausea, vomiting, headache, 
cramping, dizziness, weakness, loss of coordination,, drowsiness; 
kidney, liver damage

Eyes, skin, CNS Clear or yellow to red oily liquid, kerosene-
like odor
BP: 347 - 689 °F
UEL:5-6%
LEL: 0.7-1.0%

Furfural 98-01-1 None established TWA 2 ppm None established TWA 5 ppm (20 mg/m3) [skin] 100 ppm inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, upper respiratory system; headache; 
dermatitis

Eyes, skin, respiratory 
system

Colorless to amber liquid with an almond-like 
odor.
BP: 323°F
Fl.P: 140°F
UEL: 19.3%
LEL: 2.1%
Class IIIA Combustible Liquid

Gasoline 8006-61-9 TWA 100 ppm
STEL 200 ppm

TWA 300 ppm
STEL 500 ppm

Carcinogen None established Ca [IDLH value has 
not been 
determined]

Skin absorption; 
inhalation; 
ingestion; skin 
and/or eye contact

Eyes and skin irritation, mucous membrane; dermatitis; headache;  
listlessness, blurred vision, dizziness, slurred speech, confusion, 
convulsions; chemical pneumonitis; possible liver, kidney damage 
[Potential occupational carcinogen]

Eyes, skin, respiratory 
system, CNS, Liver, 
Kidneys

Clear liquid with a characteristic odor, 
aromatic
Fl.Pt. = -45°F                
LEL = 1.4%
UEL = 7.6%             
Class 1B Flammable Liquid

Hexachlorobutadiene 87-68-3 None established TWA 0.02 ppm Ca TWA 0.02 ppm (0.24 mg/m3) [skin] None established Ca [N.D.] inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

In animals: irritation eyes, skin, respiratory system; kidney 
damage; [potential occupational carcinogen]

Eyes, skin, respiratory 
system, kidneys

Clear, colorless liquid with a mild, turpentine-
like odor.
BP: 419°F
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Hydrogen Sulfide 7783-06-4 TWA 5 ppm
STEL 10 ppm

TWA 1 ppm
STEL 5 ppm

C 10 ppm (15 mg/m3) [10-minute] C 20 ppm 50 ppm [10-minute 
maximum peak]

100 ppm inhalation, skin 
and/or eye contact

Irritation eyes, respiratory system; apnea, coma, convulsions; 
conjunctivitis, eye pain, lacrimation (discharge of tears), 
photophobia (abnormal visual intolerance to light), corneal 
vesiculation; dizziness, headache, lassitude (weakness, 
exhaustion), irritability, insomnia; gastrointestinal disturbance; 
liquid: frostbite

Eyes, respiratory system, 
central nervous system

Colorless gas with a strong odor of rotten 
eggs.
BP: -77°F
UEL: 44.0%
LEL: 4.0%
Flammable Gas

Indeno[1,2,3-cd]pyrene 193-39-5 None established None established None established None established None established inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin; possible human carcinogen (skin); weakness; 
affect liver, lung tissue, renal tissue; impairment of blood forming 
tissue

Skin Fluorescent green-yellow crystalline solid
BP: 536 C 

Isopropylbenzene (Cumene) 98-82-8 None established TWA 50 ppm TWA 50 ppm (245 mg/m3) [skin] TWA 50 ppm (245 mg/m3) 
[skin]

900 ppm 
[10%LEL]

inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, mucous membrane; dermatitis; headache, 
narcosis, coma

Eyes, skin, respiratory 
system, central nervous 
system

Colorless liquid with a sharp, penetrating, 
aromatic odor.
BP: 306°F
Fl.P: 96°F
UEL: 6.5%
LEL: 0.9%

p-Isopropyltoluene 99-87-6 None established None established None established None established None established inhalation, skin 
absorption, eye 
contact

Irritation skin CNS, skin Colorless, clear liquid, sweetish  aromatic 
odor
BP: 350.8°F
Class III Flammable liquid

Kerosene 8008-20-6 TWA 200 mg/m3 
(vapor)
TWA 5 mg/m3 
(stable aerosol)

TWA 200 mg/m3 TWA 100 mg/m3 None established IDLH value has not 
been determined

inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, nose, throat; burning sensation in chest; 
headache, nausea, lassitude (weakness, exhaustion), 
restlessness, incoordination, confusion, drowsiness; vomiting, 
diarrhea; dermatitis; chemical pneumonitis (aspiration liquid)

Eyes, skin, respiratory 
system, central nervous 
system

Colorless to yellowish, oily liquid with a 
strong, characteristic odor.
BP: 347-617°F
Fl.P: 100-162°F
UEL: 5%
LEL: 0.7%
Class II Combustible Liquid

Lead (inorganic) 7439-92-1 None established TWA 0.05 mg/m3 TWA (8-hour) 0.050 mg/m3 TWA 0.050 mg/m3 100 mg/m3 (as Pb) inhalation, 
ingestion, skin 
and/or eye contact

Lassitude (weakness, exhaustion), insomnia; facial pallor; 
anorexia, weight loss, malnutrition; constipation, abdominal pain, 
colic; anemia; gingival lead line; tremor; paralysis wrist, ankles; 
encephalopathy; kidney disease; irritation eyes; hypertension

Eyes, gastrointestinal 
tract, central nervous 
system, kidneys, blood, 
gingival tissue

A heavy, ductile, soft, gray solid.
BP: 3164°F
Noncombustible Solid in bulk form

Manganese 7439-96-5 (metal) None established TWA 0.02 mg/m3 TWA 1 mg/m3 

STEL 3 mg/m3
C 5 mg/m3 500 mg/m3 (as Mn) inhalation, 

ingestion
Manganism; asthenia, insomnia, mental confusion; metal fume 
fever: dry throat, cough, chest tightness, dyspnea (breathing 
difficulty), rales, flu-like fever; low-back pain; vomiting; malaise 
(vague feeling of discomfort); lassitude (weakness, exhaustion); 
kidney damage

respiratory system, 
central nervous system, 
blood, kidneys

A lustrous, brittle, silvery solid.
BP: 3564°F

Mercury (organo) alkyl 
compounds (as Hg)

7439-97-6 None established TWA 0.01 mg/m3 

STEL 0.03 mg/m3 [skin]
TWA 0.01 mg/m3 

STEL 0.03 mg/m3 [skin]
TWA 0.01 mg/m3 

C 0.04 mg/m3
2 mg/m3 (as Hg) inhalation, skin 

absorption, 
ingestion, skin 
and/or eye contact

Paresthesia; ataxia, dysarthria; vision, hearing disturbance; 
spasticity, jerking limbs; dizziness; salivation; lacrimation 
(discharge of tears); nausea, vomiting, diarrhea, constipation; skin 
burns; emotional disturbance; kidney injury; possible teratogenic 
effects

Eyes, skin, central 
nervous system, 
peripheral nervous 
system, kidneys

Appearance and odor vary depending upon 
the specific (organo) alkyl mercury 
compound

Mercury compounds [except 
(organo) alkyls] (as Hg) 
Mercury

7439-97-6 None established TWA 0.025 mg/m3 (elemental and inorganic forms) Hg Vapor: TWA 0.05 mg/m3 [skin]
Other: C 0.1 mg/m3 [skin]

TWA 0.1 mg/m3 10 mg/m3 (as Hg) inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin; cough, chest pain, dyspnea (breathing 
difficulty), bronchitis, pneumonitis; tremor, insomnia, irritability, 
indecision, headache, lassitude (weakness, exhaustion); 
stomatitis, salivation; gastrointestinal disturbance, anorexia, weight 
loss; proteinuria

Eyes, skin, respiratory 
system, central nervous 
system, kidneys

Metal: Silver-white, heavy, odorless liquid. 
[Note: "Other" Hg compounds include all 
inorganic & aryl Hg compounds except 
(organo) alkyls.] 
BP: 674°F

Methyl Ethyl Ketone or MEK  (2-
Butanone)

78-93-3 None established TWA 200 ppm
STEL 300 ppm 

TWA 200 ppm (590 mg/m3) 
STEL 300 ppm (885 mg/m3)

TWA 200 ppm (590 mg/m3) 3000 ppm inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, nose; headache; dizziness; vomiting; 
dermatitis

Eyes, skin, respiratory 
system, central nervous 
system

Colorless liquid with a moderately sharp, 
fragrant, mint- or acetone-like odor.
BP: 175°F
Fl.P: 16°F
UEL(200°F): 11.4%
LEL(200°F): 1.4%
Class IB Flammable Liquid

Methyl tert-butyl ether (MTBE) 1634-04-4 None established TWA 50 ppm No established REL None established None established inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, mucous membrane, respiratory; dizziness, nausea, 
headache, intoxication

Eyes, skin, mucous 
membrane, respiratory 
system, central nervous 
system

Colorless liquid 
BP: 55.2 C 

Methylene Chloride 
(Dichloromethane)

75-09-2 None established TWA 50 ppm,  A3 - suspected human carcinogen Ca TWA 25 ppm 
STEL 125 ppm

Ca [2300 ppm] inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin; lassitude (weakness, exhaustion), drowsiness, 
dizziness; numbness, tingle limbs; nausea; [potential occupational 
carcinogen]

Eyes, skin, 
cardiovascular system, 
central nervous system

Colorless liquid with a chloroform-like odor
BP: 104°F
UEL: 23%
LEL: 13%

Naphtha (Rubber Solvent) 8030-30-6 327 ppm None established TWA 100 ppm (400 mg/m3) TWA 100 ppm (400 mg/m3) 1000 ppm 
[10%LEL]

inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, nose; dizziness, drowsiness; dermatitis; in 
animals: liver, kidney damage

Eyes, skin, respiratory 
system, central nervous 
system, liver, kidneys

Reddish-brown, mobile liquid with an 
aromatic odor
BP: 320-428°F
Fl.P: 100-109°F
Class II Combustible Liquid

Naphthalene 91-20-3 TWA 52 mg/m3 TWA 10 ppm [skin] TWA 10 ppm (50 mg/m3) STEL 15 ppm 
(75 mg/m3)

TWA 10 ppm (50 mg/m3) 250 ppm inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes; headache, confusion, excitement, malaise (vague 
feeling of discomfort); nausea, vomiting, abdominal pain; irritation 
bladder; profuse sweating; jaundice; hematuria (blood in the 
urine), renal shutdown; dermatitis, optical neuritis, corneal 
damage

Eyes, skin, blood, liver, 
kidneys, central nervous 
system

Colorless to brown solid with an odor of 
mothballs.
BP: 424°F
Fl.P: 174°F
UEL: 5.9%
LEL: 0.9%

Nickel 7440-02-0 (Metal) None established TWA 1.5 mg/m3 (elemental)
TWA 0.1 mg/m3 (soluble inorganic compounds)
TWA 0.2 mg/m3 (insoluble inorganic compounds)
TWA 0.1 mg/m3 (Nickel subsulfide) 

Ca TWA 0.015 mg/m3 TWA 1 mg/m3 Ca [10 mg/m3 (as 
Ni)]

inhalation, 
ingestion, skin 
and/or eye contact

Sensitization dermatitis, allergic asthma, pneumonitis; [potential 
occupational carcinogen]

Nasal cavities, lungs, skin Metal: Lustrous, silvery, odorless solid.
BP: 5139°F

Nitrobenzene 98-95-3 None established TWA 1 ppm TWA 1 ppm (5 mg/m3) [skin] TWA 1 ppm (5 mg/m3) [skin] 200 ppm inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin; anoxia; dermatitis; anemia; 
methemoglobinemia; in animals: liver, kidney damage; testicular 
effects

Eyes, skin, blood, liver, 
kidneys, cardiovascular 
system, reproductive 
system

Yellow, oily liquid with a pungent odor like 
paste shoe polish.
BP: 411°F
Fl.P: 190°F
LEL(200°F): 1.8%
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Petroleum 
hydrocarbons(Petroleum 
distillates)

8002-05-9 None established None established TWA 350 mg/m3            

C 1800 mg/m3  [15 min]
TWA 500 ppm (2000 mg/m3) 1,100 [10% LEL] Inhalation; 

ingestion; skin 
and/or eye contact

Irritation eyes, skin, nose, throat; dizziness, drowsiness, 
headache, nausea; dried/cracked skin; chemical pneumonitis

CNS, eyes, respiratory 
system, skin

Colorless liquid with a gasoline or kerosene-
like odor
BP: 86-460°F
Fl. Pt = -40 to -86°F
UEL: 5.9%
LEL: 1.1%
Flammable liquid

Phenol 108-95-2 None established TWA 5 ppm [skin] TWA 5 ppm (19 mg/m3) C 15.6 ppm (60 
mg/m3) [15-minute] [skin]

TWA 5 ppm (19 mg/m3) [skin] 250 ppm inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, nose, throat; anorexia, weight loss; lassitude 
(weakness, exhaustion), muscle ache, pain; dark urine; cyanosis; 
liver, kidney damage; skin burns; dermatitis; ochronosis; tremor, 
convulsions, twitching

Eyes, skin, respiratory 
system, liver, kidneys

Colorless to light-pink, crystalline solid with a 
sweet, acrid odor.
BP: 359°F
UEL: 8.6%
LEL: 1.8%

Polychlorinated Biphenyls 
(PCBs) (Chlorodiphenyl (42% 
Chlorine))

53469-21-9 None established TWA 1 mg/m3 Ca TWA 0.001 mg/m3 0.5 mg/m3 5 ppm Dermal; inhalation; 
ingestion; skin 
and/or eye contact

Irritation eyes; chloracne; liver damage; reproductive effects; 
[potential occupational carcinogen]

Eyes, skin, liver, 
respiratory system

Colorless to light-colored, viscous liquid, 
hydrocarbon odor, BP: 617 - 734oF, non-
flammable, LEL: NA, UEL: NA

n-Propylbenzene 103-65-1 None established None established None established None established None established inhalation, 
ingestion, skin 
and/or eye contact

Harmful if swallowed, Irritation eyes, skin, digestive tract,  
respiratory tract, central nervous system

Eyes, skin, central 
nervous system, 
respiratory system

colorless or light yellow liquid
BP: 159 C 
Fl.P: 47 C 
UEL: 6%
LEL: 0.8% 

Selenium 7782-49-2 None established TWA 0.2 mg/m3 TWA 0.2 mg/m3 TWA 0.2 mg/m3 1 mg/m3 (as Se) inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, nose, throat; visual disturbance; headache; 
chills, fever; dyspnea (breathing difficulty), bronchitis; metallic 
taste, garlic breath, gastrointestinal disturbance; dermatitis; eye, 
skin burns; in animals: anemia; liver necrosis, cirrhosis; kidney, 
spleen damage

Eyes, skin, respiratory 
system, liver, kidneys, 
blood, spleen

Amorphous or crystalline, red to gray solid. 
[Note: Occurs as an impurity in most sulfide 
ores.]
BP: 1265°F

Silver 7440-22-4 (metal) None established TWA 0.1 mg/m3 (metal, dust, fume)
TWA 0.01 mg/m3 (Soluble compounds, as Ag)

TWA 0.01 mg/m3 TWA 0.01 mg/m3 10 mg/m3 (as Ag) inhalation, 
ingestion, skin 
and/or eye contact

Blue-gray eyes, nasal septum, throat, skin; irritation, ulceration 
skin; gastrointestinal disturbance

Nasal septum, skin, eyes Metal: White, lustrous solid
BP: 3632°F

Slop Oil 69029-75-0 None established None established None established None established None established Inhalation; 
ingestion

Irritation eyes, skin, gastrointestinal tract Eyes, skin, 
gastrointestinal tract

Clear light to dark amber liquid, with mild 
hydrocarbon odor.
BP: >500°F
Fl.P : 250°F

Sulfuric Acid 7664-93-9 None established TWA 0.2 mg/m3 TWA 1 mg/m3 TWA 1 mg/m3 15 mg/m3 inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, nose, throat; pulmonary edema, bronchitis; 
emphysema; conjunctivitis; stomatis; dental erosion; eye, skin 
burns; dermatitis

Eyes, skin, respiratory 
system, teeth

Colorless to dark-brown, oily, odorless liquid.
BP: 554°F
Noncombustible Liquid

Tetrachloroethene 127-18-4 None established TWA 25 ppm 
STEL 100 ppm
listed as A3, animal carcinogen

Ca Minimize workplace exposure 
concentrations

TWA 100 ppm
C 200 ppm (for 5 minutes in 
any 3-hour period), with a 
maximum peak of 300 ppm 

Ca [150 ppm] inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, nose, throat, respiratory system; nausea; flush 
face, neck; dizziness, incoordination; headache, drowsiness; skin 
erythema (skin redness); liver damage; [potential occupational 
carcinogen]

Eyes, skin, respiratory 
system, liver, kidneys, 
central nervous system

Colorless liquid with a mild, chloroform-like 
odor. 
BP: 250°F
Noncombustible Liquid

Tetraethyl lead 78-00-2 None established TWA 0.1 mg/m3 [skin] TWA 0.075 mg/m3 TWA 0.075 mg/m3 40 mg/m3 CNS impair Irritation to eyes, skin; dizziness, incoordination, headache, 
drowsiness; kidney damage

CNS, card./vasc. System, 
kidneys, eyes

Colorless liquid; MW: 323.5, BP: 228 oF, 
FLP: 200 oF, LEL: 1.8%, VP: 0.2 mmHg, 
SG: 1.65

Tetramethyl lead 75-74-1 None established TWA 0.1 mg/m3 [skin] TWA 0.075 mg/m3 TWA 0.075 mg/m3 40 mg/m3 CNS impair Irritation to eyes, skin; dizziness, incoordination, headache, 
drowsiness; kidney damage

CNS, card./vasc. System, 
kidneys

Colorless liquid; MW: 267.3, BP: 212 oF, 
FLP: 100 oF, VP: 23 mmHg, SG: 2.00

Toluene 108-88-3 TWA 75 mg.m3 TWA 20 ppm TWA 100 ppm (375 mg/m3) 
STEL 150 ppm (560 mg/m3)

TWA 200 ppm 
C 300 ppm 500 ppm (10-
minute maximum peak)

500 ppm inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, nose; lassitude (weakness, exhaustion), confusion, 
euphoria, dizziness, headache; dilated pupils, lacrimation 
(discharge of tears); anxiety, muscle fatigue, insomnia; 
paresthesia; dermatitis; liver, kidney damage

Eyes, skin, respiratory 
system, central nervous 
system, liver, kidneys

Colorless liquid with a sweet, pungent, 
benzene-like odor.
BP: 232°F
Fl.P: 40°F
UEL: 7.1%
LEL: 1.1%
Class IB Flammable Liquid
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Table 1. Toxicological Properties of Hazardous Substances Potential Present at the Site
               Former Citizens Gas Works Manufactured Gas Plant (Block 471, Lots 1 and 100), Brooklyn, New York

EMBSI OEL Physical/Chemical PropertiesACGIH TLV NIOSH REL OSHA PEL Routes of 
Exposure

Compound CAS # IDLH Toxic Properties Target Organs

1,1,1-Trichloroethane (Methyl 
Chloroform)

71-55-6 None established TWA 350 ppm
STEL 450 ppm

C 350 ppm (1900 mg/m3) [15-minute] TWA 350 ppm (1900 mg/m3) 700 ppm inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin; headache, lassitude (weakness, exhaustion), 
central nervous system depression, poor equilibrium; dermatitis; 
cardiac arrhythmias; liver damage

Eyes, skin, central 
nervous system, 
cardiovascular system, 
liver

Colorless liquid with a mild, chloroform-like 
odor.
BP: 165°F
UEL: 12.5%
LEL: 7.5%

1,1,2-Trichloroethane 79-00-5 None established TWA 10 ppm [skin] Ca TWA 10 ppm (45 mg/m3) [skin] TWA 10 ppm (45 mg/m3) 
[skin]

Ca [100 ppm] inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, nose; central nervous system depression; liver, 
kidney damage; dermatitis; [potential occupational carcinogen]

Eyes, respiratory system, 
central nervous system, 
liver, kidneys

Colorless liquid with a sweet, chloroform-like 
odor. 
BP: 237°F
UEL: 15.5%
LEL: 6%

Trichloroethene 79-01-6 None established TWA 10 ppm
STEL 25 ppm

Ca TWA 100 ppm 
C 200 ppm 300 ppm (5-
minute maximum peak in any 
2 hours)

Ca [1000 ppm] inhalation, skin 
absorption, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin; headache, visual disturbance, lassitude 
(weakness, exhaustion), dizziness, tremor, drowsiness, nausea, 
vomiting; dermatitis; cardiac arrhythmias, paresthesia; liver injury; 
[potential occupational carcinogen]

Eyes, skin, respiratory 
system, heart, liver, 
kidneys, central nervous 
system

Colorless liquid (unless dyed blue) with a 
chloroform-like odor.
BP: 189°F
UEL(77°F): 10.5%
LEL(77°F): 8%

1,2,4-Trimethylbenzene 95-63-6 TWA 100 mg/m3 TWA 25 ppm TWA 25 ppm (125mg/m3) None established N.D. Inhalation;
ingestion; skin 
and/or eye contact

Eye, skin, nose, and throat, resp syst
irritation; bronchitis; hypochromic anemia; headache, drowsiness, 
weakness, dizziness, nausea, incoordination, vomit, confusion; 
chemical pneumonitis

Eyes, skin, resp sys, 
CNS, blood

Clear, colorless liquid with a distinctive, 
aromatic odor
BP: 337°F
FL.P: 112°F
UEL: 6.4%
LEL: 0.9%
Class II Flammable liquid

1,2,4-Trimethylbenzene 95-63-6 None established TWA 25 ppm TWA 25 ppm (125 mg/m3) None established N.D. inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, nose, throat, respiratory system; bronchitis; 
hypochromic anemia; headache, drowsiness, fatigue, dizziness, 
nausea, incoordination; vomiting, confusion; chemical 
pneumonitis (aspiration liquid)

Eyes, skin, respiratory 
system, central nervous 
system, blood

Clear, colorless liquid with a distinctive, 
aromatic odor.
BP: 337°F
Fl.P: 112°F
UEL: 6.4%
LEL: 0.9%
Class II Flammable Liquid 

1,3,5-Trimethylbenzene 108-67-8 None established TWA 25 ppm TWA 25 ppm (125mg/m3) None established N.D. Inhalation;
ingestion; skin 
and/or eye contact

Eye, skin, nose, and throat, resp syst
irritation; bronchitis; hypochromic anemia; headache, drowsiness, 
weakness, dizziness, nausea, incoordination, vomit, confusion; 
chemical pneumonitis

Eyes, skin, resp sys, 
CNS, blood

Clear, colorless liquid with a distinctive, 
aromatic odor
BP: 329°F
FL.P: 122°F
Class II Flammable liquid

1,3,5-Trimethylbenzene 108-67-8 None established TWA 25 ppm TWA 25 ppm (125 mg/m3) None established N.D inhalation, 
ingestion, skin 
and/or eye contact

Irritation eyes, skin, nose, throat, respiratory system; bronchitis; 
hypochromic anemia; headache, drowsiness, lassitude 
(weakness, exhaustion), dizziness, nausea, incoordination; 
vomiting, confusion; chemical pneumonitis (aspiration liquid)

Eyes, skin, respiratory 
system, central nervous 
system, blood

Clear, colorless liquid with a distinctive, 
aromatic odor. 
BP: 329°F
Fl.P: 122°F
Class II Flammable Liquid 

Vinyl Chloride 75-01-4 None established TWA 1 ppm Carcinogen TWA 1 ppm 
C 5 ppm [15-minute]

Ca [IDLH value has 
not been 
determined]

inhalation, skin, 
and/or eye contact 
(liquid)

Lassitude (weakness, exhaustion); abdominal pain, 
gastrointestinal bleeding; enlarged liver; pallor or cyanosis of 
extremities; liquid: frostbite; [potential occupational carcinogen]

Liver, central nervous 
system, blood, respiratory 
system, lymphatic system

Colorless gas or liquid (below 7°F) with a 
pleasant odor at high concentrations.
BP: 7°F
UEL: 33.0%
LEL: 3.6%
Flammable Gas 

Xylene (m, o & p isomers) 108-38-3, 
95-47-6, 
106-42-3

TWA 100 ppm TWA 100 ppm 
STEL 150 ppm

TWA 100 ppm (435 mg/m3) TWA 100 ppm (435 mg/m3) 900 ppm Skin absorption, 
inhalation, 
ingestion, skin, 
and/or eye contact 

Irritation eyes, skin, nose, throat; dizziness, excitement, 
drowsiness, incoordination, staggering gait; corneal vacuolization; 
anorexia, nausea, vomiting, abdominal pain; dermatitis 

Eyes, skin, respiratory 
system, central nervous 
system, gastrointestinal 
tract, blood, liver, kidneys

Colorless liquid with an aromatic odor
BP: 282°F, 292°F, 281°F
Fl. Pt. 82°F, 90°F, 81°F   
LEL: 1.1%, 0.9%, 1.1%
UEL: 7.0%, 6.7%, 7.0%  
Class C Flammable Liquid

Zinc Oxide 1314-13-2 None established TWA 2 mg/m3                                                                
STEL 10 mg/m3

None established TWA 10 mg/m3 (for zinc 
oxide fume)

None established skin and/or eye 
contact, inhalation, 
ingestion

Irritation eyes, skin, respiratory tract; gastrointestinal disturbances Eyes, skin, respiratory 
system,

Bluish gray solid
BP: 1664.6°F
Flammable

References
U.S. Department of Labor.  1990.  OSHA Regulated Hazardous Substances, industrial Exposure and Control Technologies Government Institutes, Inc.
Hawley's Condensed Chemical Dictionary, Sax, N. Van Nostrand and Reinhold Company, 11th Edition, 1987.
Proctor, N.H., J.P. Hughes and M.L. Fischman, 1989.  Chemical Hazards of the Workplace.  Van Nostrand Reinhold.  New York.
Sax, N.I. and R.J. Lewis.  1989.  Dangerous Properties of Industrial Materials.  7th Edition.  Van Nostrand Reinhold.  New York.
2016 TLVs® and BEIs®, American Conference of Industrial Hygienists

Abbreviations:
ACGIH – American Conference of Governmental Industrial Hygienists.
BP – boiling point at 1 atmosphere, °F
C – Ceiling, is a concentration that should not be exceeded during and part of the working exposure.
CAS# - Chemical Abstracts Service registry number which is unique for each chemical.
Ft Pt. – Flash point
IDLH - Immediately Dangerous to Life and Health concentrations represent the maximum concentration from which, in the event of respirator failure, one could escape within 30 minutes without a respirator and without experiencing any escape-impairing or irreversible health effects.
LEL – Lower explosive (flammable) limit in air, % by volume (at room temperature)
mg/m3 – Milligrams of substance per cubic meter of air
NIOSH - National Institute for Occupational Safety and Health.
OSHA – Occupational Safety and Health Administration
PEL - OSHA Permissible Exposure Limit (usually) a time weighted average concentration that must not be exceeded during any 8 hour work shift of a 40 hr work week.
ppm – parts per million
REL – NIOSH Recommended Limit indicated a time weighted average concentration that must not be exceeded during any 10 hour work shift of a 40 hr work week
SG - Specific Gravity
STEL – Short-term exposure limit (ST)
TLV - ACGIH Threshold Limit Values (usually 8 hour time weighted average concentrations).
TWA – 8-hour, time-weighted average
UEL – Upper explosive (flammable) limit in air, % by volume (at room temperature)
VP - Vapor Pressure
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DIRECTIONS TO HOSPITAL

HEAD NORTH ON SMITH ST
TURN RIGHT ONTO 3RD ST
TURN LEFT ONTO 7TH ST
TURN LEFT ONTO 8TH ST
TURN LEFT ONTO 6TH ST
HOSPITAL WILL BE ON LEFT

1.
2.
3.
4.
5.
6.

DIRECTIONS TO URGENT CARE

HEAD NORHT ON SMITH ST
TURN RIGHT ONTO 3RD ST
TURN RIGHT ONTO 5TH AVE
CITYMD WILL BE ON RIGHT

1.
2.
3.
4.

CITYMD -  420 5TH AVE
BROOKLYN, NY, 11215

NY-PRESBYTERIAN BROOKLYN
METHODIST HOSPITAL - 506 6TH ST

BROOKLYN, NY 11215
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APPENDICES 

A. Job Safety Analysis (JSA) Forms 
B. SDSs for Chemicals Used 
C. COVID-19 Interim Health and Safety Guidance 
D. Personal Protective Equipment (PPE) Management Program 
E. Subsurface Utility Clearance Management Program 
F. Heavy Equipment Exclusion Zone Policy 



 Site-Specific Health and Safety Plan 
Citizens Gas Works Manufactured Gas Plant – Brooklyn, New York 

 

3320.0001Y114/CVRS ROUX 

APPENDIX A 

Job Safety Analysis (JSA) Forms 



¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into five types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards; Energy Source – electricity, pressure, compression/tension. 

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the recommended safe operating 
procedures.  Say exactly what needs to be done - such as "use two persons to lift."  Avoid general statements such as, "be careful."  

JOB SAFETY ANALYSIS  Cntrl. No. GEN-010 DATE: 10/2/2019 
NEW  
REVISED  

 
PAGE 1 of 2 

JSA TYPE CATEGORY 
GENERIC 

WORK TYPE 
Site Recon 

WORK ACTIVITY (Description)  
Mobilization/Demobilization 

DEVELOPMENT TEAM POSITION / TITLE REVIEWED BY: POSITION / TITLE 
Jeff Wills Senior Hydrogeologist Levi Curnutte SHSM 
    
    

REQUIRED AND / OR RECOMMENDED PERSONAL PROTECTIVE EQUIPMENT 
 LIFE VEST 
 HARD HAT 
 LIFELINE / BODY HARNESS 
 SAFETY GLASSES 

 GOGGLES 
 FACE SHIELD 
 HEARING PROTECTION (as 

needed) 
 SAFETY SHOES: Steel Toe or 

composite toe 

 AIR PURIFYING 
RESPIRATOR 

 SUPPLIED RESPIRATOR 
 PPE CLOTHING: 

Fluorescent reflective vest 
of high-visibility clothing; 
long sleeve shirt; long 
pants 

 GLOVES: Leather, nitrile, 
and cut resistant (as 
needed) 

 OTHER 

REQUIRED AND / OR RECOMMENDED EQUIPMENT 
Required Equipment:  

Commitment to LPS – All personnel onsite will actively participate in SPSA performance by verbalizing SPSAs throughout the day.   

EXCLUSION ZONE:  A minimumexclusion zone of 10’ will be maintained around moving equipment (if necessary) 

Assess 
¹JOB STEPS 

Analyze 
²POTENTIAL HAZARDS 

Act 
³CRITICAL ACTIONS 

1. Mobilize/demobilize and 
establish work area 
 

1a.  FALL:  Slip/trips/falls from 
obstructions, uneven terrain, weather 
conditions, heavy loads, and/or poor 
housekeeping. 
 
 
 
 
 
 
 
 
 
1b.  CONTACT:  Personal injury and/or 
property damage caused by being 
struck by Site traffic or equipment used 
in Site activities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1c.  CAUGHT:  Personal injury from 
pinch points and being in line-of-fire of 
vehicle and/or equipment. 
 
 
 
 
 
 
 
 

1a.   Use 3 points-of-contact/ensure secure footing when entering 
and exiting vehicle. 

1a.   Inspect walking path for uneven terrain, steep hills, 
obstructions, and/or weather-related hazards (i.e., ice, snow, 
and puddles) prior to mobilizing equipment. Use established 
pathways.Walk on stable/secure ground. 

1a.   Do not climb over stored materials/equipment; walk around.  
Practice good housekeeping; organize and store equipment 
neatly in one area. 

1a.   Wear boots with adequate treads. 
1a.   Delineate unsafe areas with 42” cones, caution tape and/or 

flagging. 
 
1b.  Observe and maintain the posted speed limits. 
1b. When first arriving onsite, park vehicles in designated parking 

space and/or out of the way locations.  Use parking brake on all 
vehicles and tire chocks on work trucks and trailers. 

1b. Check in with Site Manager/Supervisor to ensure coordination 
with other Site activities. Ensure that short-service employees 
(SSE) are identified. 

1b. Identify potential traffic sources. 
1b. Wear PPE including high visibility clothing or reflective vest. 
1b. Use a spotter while moving work vehicles; plan ahead to avoid 

backing when unnecessary. 
1b. Maintain a minimum 10’ exclusion zone when vehicles are in 

motion. When backing up truck rig with an attached trailer use a 
second spotter if there is tight clearance simultaneously on 
multiple sides of the equipment or if turning angles limit driver 
visibility. 

1b. Delineate work area with 42” cones, flags, caution tape, and/or 
other barriers. 

1b. Position “Work Area” signs at Site entrances, if possible, or at 
either side of work area. 

1b. Position largest vehicle to protect against oncoming traffic. 
1b.   Face traffic, maintain eye contact with oncoming vehicles, use    

a spotter, and establish a safe exit route. 
 
1c. Make sure driver has engaged parking brake and placed wheel 

chocks  in a position to prevent movement. Be sure that vehicle 
is parked in front/down gradient of work area. 

1c. Wear leather gloves when handling any tools or equipment. 
Wear cut-resistant gloves (Kevlar or similar) when handling 
sharp objects/cutting tools/glass. 

1c.   Keep body parts away from line-of-fire of equipment. 
1c. Always carry tools by the handles and/or designated carrier.  

Ensure sharp-edged tools are sheathed/secure. 
1c.   Remove any loose jewelry. Avoid wearing loose clothing and/or 

ensure loose clothing is secure.  



PL-2204 

¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into five types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards; Energy Source – electricity, pressure, compression/tension. 

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the recommended safe operating 
procedures.  Say exactly what needs to be done - such as "use two persons to lift".  Avoid general statements such as, "be careful".  
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Assess 
¹JOB STEPS 

Analyze 
²POTENTIAL HAZARDS 

Act 
³CRITICAL ACTIONS 

 1d.  OVEREXERTION:  Muscle strains 
while lifting/carrying equipment. 
 
 
 
 
 
 
1e.  EXPOSURE:  Personal injury from 
exposure to biological and 
environmental hazards. 
 
 
 
 
 
 
1f.  EXPOSURE:  Heat and cold related 
injuries. 
 
 
 
 
 
 
 
 
 
1g.  EXPOSURE:  Personal injury from 
noise hazards. 

1d. Use body positioning and lifting techniques that avoid muscle 
strain; keep back straight, lift with legs, keep load close to body, 
and never reach with a load. 

1d. Ensure that loads are balanced. Use assistance (mechanical or 
additional person) to carry equipment that is either unwieldy or 
over 50 lbs. 

 
 
1e. Inspect area to avoid contact with biological hazards (i.e. 

poisonous plants, stinging insects, ticks, etc.). 
1e. Wear long sleeved clothes treated with permethrin, apply insect 

repellant containing DEET, and inspect clothes and skin for 
ticks during and after work. 

1e. Apply sunscreen (SPF 15+) if exposure to sun for 30 minutes or 
more is expected. 

 
 
1f. Watch for heat stress symptoms (muscle cramping, exhaustion, 

dizziness, rapid and shallow breathing).  Take breaks as 
needed. 

1f. Watch for cold stress symptoms (severe shivering, slowing of 
body movement, weakness, stumbling or inability to walk, 
collapse). Take breaks as needed.  

1f. Wear clothing appropriate for weather and temperature 
conditions (e.g., rain jackets, snow pants, multiple layers). 

1f. If lightning is observed, wait 30 minutes in a sheltered location 
(car is acceptable) before resuming work. 

 
1g. Wear hearing protection if sound levels exceed 85 (if you must 

raise your voice for normal conversation). 
 



¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into six types:  Contact - victim is struck by or strikes an object; 

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - 
excessive strain or stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards; Energy Source – electricity, pressure, 
compression/tension.   

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the recommended safe 
operating procedures.  Say exactly what needs to be done - such as "use two persons to lift."  Avoid general statements such as, "be careful." 

JOB SAFETY ANALYSIS  Ctrl. No.   DATE 1/26/2017 
NEW 
REVISED PAGE 1 of  2

JSA TYPE CATEGORY 
GENERIC

WORK TYPE 
O&M 

WORK ACTIVITY (Description)  
Site Walk 

DEVELOPMENT TEAM POSITION / TITLE REVIEWED BY: POSITION / TITLE 
Ray Greenidge Project Engineer - Roux  Kailani Acosta Staff Asst.  Scientist 
Colin Richardson Engineer – Dunn Engineering 

REQUIRED AND / OR RECOMMENDED PERSONAL PROTECTIVE EQUIPMENT 
LIFE VEST:   
HARD HAT 
LIFELINE / BODY HARNESS 
SAFETY GLASSES 

GOGGLES 
FACE SHIELD 
HEARING PROTECTION 
SAFETY SHOES:  Steel or composite 
toe 

AIR PURIFYING RESPIRATOR 
SUPPLIED RESPIRATOR 
PPE CLOTHING: Fluorescent long 
sleeve shirt or long sleeve shirt 
and reflective safety vest. 

GLOVES:  Cut Resistant ANSI 
Level 2 
OTHER 

REQUIRED AND / OR RECOMMENDED EQUIPMENT 
PPE may vary per specific activity that is being reviewed during the site visit. 5-Gas tester, Rain boots, Safety Harness, lanyards and rope. 
Commitment to LPS – All personnel onsite will actively participate in SPSA performance by verbalizing SPSAs throughout the day.  
EXCLUSION ZONE:  A 10’ exclusion zone will be maintained around moving equipment. 

Assess 
¹JOB STEPS 

Analyze 
²POTENTIAL HAZARDS 

Act 
³CRITICAL ACTIONS 

1. Traversing the Site and
setting up at work locations

1a. CONTACT: 
Property damage and personal 
injury caused by obstructions / 
vehicles 

1b. FALL: 
Uneven terrain, obstructions, 
and/or weather conditions 

1c. EXPOSURE: 
Biological hazards - ticks, 
bees/wasps, poison ivy, insects, 
etc. (Ticks are most active any 
time the temperature is above 
freezing from March to 
November) 
Sun, possibly causing sunburn, 
Overgrown shrubs and vines 

1a. Maintain speed limit of 5 mph on-site. 
1a. All equipment must be stowed and secured prior to moving.  

Motorized vehicles should be chocked when not in motion. 
1a. Drive on established roadways. 
1a. Yield to all pedestrians. 
1a. Do not back up vehicle without spotter where visibility is 

limited; use pull-through spots or back into parking spots; use 
an audible signal (horn/back-up alarm) when backing up 
vehicles. 

1b. Inspect walking path for uneven terrain, weather-related 
hazards (i.e., ice, puddles, snow, etc.), and obstructions prior 
to mobilizing equipment. 

1b. Use established pathways and walk on stable, secure ground. 

1c. Inspect area to avoid contact with biological hazards. 
1c. Wear long sleeved clothing to protect skin and apply 

insecticides containing DEET when working in overgrown 
areas of the Site. 

1c. Personnel shall examine themselves for ticks. 
1c. If skin comes in contact with poison ivy, wash skin thoroughly 

with soap and water. 
1c. Wear sunscreen with an SPF of at least 15 whenever 30 

minutes or more of sun exposure is expected. 
1c. Avoid contacting shrubs/vines; ensure long sleeves are pulled 

down all the way covering arms, wear cut-resistant gloves. 
2. Walking near heavy

equipment and machinery
2a. CONTACT/CAUGHT: 

Personal injury from Site and 
roadway traffic 

   Personal injury from flying debris 

2b.  ERGONOMICS: 
Personal injury from   
lifting/moving/rotating equipment 

2a. Always face traffic when walking. 
2a. Maintain eye contact with on-coming vehicles. 
2a. Place traffic cones to re-direct traffic flow around work area 

and to alert others as to activity taking place. 
2a. Maintain an exclusion zone of 10 feet from all equipment at a 

minimum.  Task specific JSAs should be referenced to 
determine the actual exclusion zone for that piece of 
equipment being used.   

2a. Keep body parts from the line of fire of pinch points with 
heavy machinery.  

2a. Routinely inspect work area and be aware of the location of all 
Site personnel. Make eye contact with machine operator prior 
to entering the work area. 

2b. Take multiple trips to avoid overloading. 
2b. Use mechanical assistance to lift/move materials. 
2b.  Use proper lifting techniques when handling/moving 

equipment (lift w/legs, keep load near body, and never 
reach).  Use mechanical aids to assist in moving/lifting 
equipment. 



¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into six types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - 
excessive strain or stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards; Energy Source – electricity, pressure, 
compression/tension. 

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the recommended safe 
operating procedures.  Say exactly what needs to be done - such as "use two persons to lift".  Avoid general statements such as, "be careful".  

Assess 
¹JOB STEPS 

Analyze 
²POTENTIAL HAZARDS 

Act 
³CRITICAL ACTIONS 

2. Walking near heavy 
equipment and machinery 
(Continued) 

2c. EXPOSURE: 
Hearing damage from excavation 
activities 
Inhalation/exposure to hazardous 
vapors and or dust 
Sharp objects 

2c. Monitoring air quality with a dust meter, if necessary.  Dust 
action level = 5 mg/m3. Utilize water to suppress dust, if 
necessary. 

2c. Wear hearing protection if noise level>85 dB. 
2c. Always wear leather gloves when handling any tools or 

equipment.  Wear cut-resistant gloves (Kevlar or similar) 
when handling sharp objects or cutting tools. 

3. Working in adverse weather 
conditions 

3a. EXPOSURE: 
Heat Stress & Cold Stress 

3a. Watch for heat stress symptoms (muscle cramping, 
exhaustion, dizziness, rapid and shallow breathing).  Take 
breaks as needed. Stay hydrated; drink plenty of fluids. 

3a. Watch for cold stress symptoms (severe shivering, slowing of 
body movement, weakness, stumbling or inability to walk, 
collapse). Take breaks as needed.  Wear cold weather 
clothing. 

 



¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into five types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards; Energy Source – electricity, pressure, compression/tension. 

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the recommended safe operating 
procedures.  Say exactly what needs to be done - such as "use two persons to lift."  Avoid general statements such as, "be careful."  

JOB SAFETY 
ANALYSIS  Cntrl. No. GEN-009 DATE: 10/2/2019 

 NEW 
 REVISED 

 
PAGE 1 of 2 

JSA TYPE CATEGORY 
GENERIC 

WORK TYPE 
Hand Tools 

WORK ACTIVITY (Description)  
Pre-Clearing activities, including Air 
Knifing and Soil Vacuuming 

DEVELOPMENT TEAM POSITION / TITLE REVIEWED BY: POSITION / TITLE 
Jeff Wills Senior Hydrogeologist Levi Curnutte SHSM 
    
    

REQUIRED AND / OR RECOMMENDED PERSONAL PROTECTIVE EQUIPMENT 
 LIFE VEST 
 HARD HAT 
 LIFELINE / BODY 

HARNESS 
 SAFETY GLASSES 

 GOGGLES 
 FACE SHIELD (while air knifing) 
 HEARING PROTECTION (as 

needed) 
 SAFETY SHOES:  Steel or 

composite toed 

 AIR PURIFYING 
RESPIRATOR 

 SUPPLIED RESPIRATOR 
 PPE CLOTHING: 

Fluorescent reflective vest 
or high visibility clothing 

 GLOVES: Nitrile and cut 
resistant  

 
 OTHER:  Dust mask (as 

needed) 

REQUIRED AND / OR RECOMMENDED EQUIPMENT 
Required Equipment:  Air Knife, Vactor Truck (Vac Truck), Compressor,  Hand Tools, Photoionization Detector, Multi-Gas Meter, Traffic 
Cones, 20 lb. Fire Extinguisher, “Work Area” and/or “Exclusion Zone” Signs 
Commitment to LPS – All personnel onsite will actively participate in SPSA performance by verbalizing SPSAs throughout the 
day.   
EXCLUSION ZONE:  A 10 foot exclusion zone will be maintained around air knife and/or soil vacuum operations. 

Assess 
¹JOB STEPS 

Analyze 
²POTENTIAL HAZARDS 

Act 
³CRITICAL ACTIONS 

1. Verify pre-clearance 
protocol. 

1a. CONTACT:  
Underground utility damage; 
property damage; personal injury. 

 
See Site Walk Inspection JSA for 
potential hazards. 

1a. Confirm that local utility companies were contacted prior to 
drilling. 

1a. Walk the Site to evaluate utility markings and review maps 
(See Site Walk Inspection JSA for critical actions). 

1a. Review pre-clearing checklist form and sub-surface clearance 
form.  Pre-clearing protocol indicates that clearance must be 
conducted to a minimum of 5 vertical feet below ground 
surface or 8 vertical feet below ground surface in the critical 
zone using hand tools. 

2. Mobilize/demobilize and 
establish work area. 

2a. See Mobilization / Demobilization 
JSA for potential hazards. 

2a. See Mobilization / Demobilization JSA for critical actions. 

3. Pre-clear with air knife and 
soil vacuum, and/or 
clearance with hand tools 
 

3a. CONTACT:  
Flying debris. 

 
 
 
 
 
 
 
 
 
3b. EXPOSURE/ENERGY SOURCE:  

Inhalation/exposure to hazardous 
vapors; inhalation/exposure to dust; 
electrocution. 

 
 
 
 
 
 
 
 
3c.  CONTACT: 
       Damage to unknown/known 
       utility with air knife.  
 
 
 
 
 
3d.OVEREXERTION:  
Poor body positioning when handling 
equipment and materials. 

3a. Maintain 10 foot exclusion zone. Only (air knife/vac truck) 
operator and designated helper shall remain within exclusion 
zone while air knife/vac truck is active. Use the required PPE, 
including (at a minimum), cut resistant gloves, safety glasses 
with side shields, and long sleeved shirt. 

3a. Wear a face shield to protect face from flying debris when 
using air knife. 

3a.  Aim air knife tip away from self and others, so to avoid line-of-
fire hazards. 

3a.  Use anti-whip devices on compressor hoses. 
 
3b. Monitor breathing zone with a calibrated PID and multi-gas 

meter.  If vapors sustain levels > 5 ppm, the Roux field 
personnel must temporarily cease work, instruct all Site 
personnel to step away from the area of elevated readings and 
inform the Roux Project Manager of the condition.  The Roux 
Project Manager will then recommend additional precautions. 

3b. Wear dust masks as needed. 
3b. Ensure no open flames/heat sources are present within the 

work area. 
3b. Ensure vac truck is properly grounded prior to use. 
3b.   Do not use metal dig bar; use fiberglass or equivalent.  
 
3c.    Avoid contacting utilities directly with the high pressure 

air stream and using the air knife tip as a physical digging 
tool. 

3c.   Keep the air knife tip constantly moving to reduce direct 
pressure on a potential utility. 

3c.    Increase the distance between air knife tip and 
soil/utility. 

3c.    Continually remove soil slurry from hole with vacuum, 
which may have an abrasive effect on utility casings. 

 
3d. Use proper body positioning and lifting techniques that 

minimizes muscle strain; keep back straight, lift with legs, keep 
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¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into five types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or 
stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards; Energy Source – electricity, pressure, compression/tension. 

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the recommended safe operating 
procedures.  Say exactly what needs to be done - such as "use two persons to lift".  Avoid general statements such as, "be careful".  
 

 

load close to body, and never reach with a load. 
3. Pre-clearing with air knife 

and soil vacuum, and/or 
clearance with hand tools 
(continued) 

 

 

 

 

3d. OVEREXERTION: (continued)  
Poor body positioning when 
handling equipment and materials. 

 
 
 
3e. FALL:  

Tripping/falling due to uneven 
terrain, weather conditions, and 
materials/equipment stored at the 
Site. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3f. CAUGHT:  

Pinch points associated with the 
equipment and vacuum hose. 

 
 
 
 
 
 
 
 
3g. EXPOSURE:  

Noise from vac truck and/or air 
compressor. 

3d. Ensure that loads are balanced to reduce the potential for 
muscle strain. 

3d. Two people or a mechanical lifting aid are required when lifting 
objects over 50 lb. or when the shape makes the object difficult 
to lift. 

 
3e. Inspect walking path for uneven terrain, weather-related 

hazards (e.g., ice, puddles, snow, etc.), and obstructions prior 
to mobilizing equipment.   

3e. Walk around any stored materials/equipment; do not climb 
over.  Practice good housekeeping.   

3e. Use established pathways and walk on stable, secure ground. 
3e. Equipment and tools will be stored at the lowest point of 

potential energy and out of the walkway and immediate work 
area (i.e., tools should not be propped against walls or nearby 
equipment or vehicles). 

3e. Equipment and tools that are not anticipated to be used will be 
returned to a storage area that is out of the immediate work 
area. 

3e. Ensure power cords/hoses are grouped when used within the 
work area.  Mark out cords/hoses that cross pathways with 
traffic cones. 

3e. Ensure all Site personnel and equipment stay a minimum of 2 
feet from an open hole.  Mark out open holes with traffic 
cones/caution tape, etc. 

3e. Pre-cleared location will be finished flush to grade as to 
prevent a slip/trip hazard. 

 
3f. Always wear cut-resistant gloves when making connections 

and using hand tools. 
3f. Inspect the equipment prior to use for potential pinch points. 
3f. Test all emergency shutdown devices prior to using equipment. 
3f. Ensure all jewelry is removed, loose clothing is secured, and 

PPE is secured close to the body. 
3f. All non-essential personnel shall maintain a 10 foot 

exclusion zone; position body out of the line-of-fire of 
equipment. 

3f. Drillers and helpers will understand and use the “Show Me 
Your Hands Policy”. 

 
3g. Wear hearing protection when vac truck and air compressor 

are in operation.  Otherwise, if sound levels exceed 85 dB,  
don hearing protection.   

4. Move drum to staging area 
using drum cart. 

4a. EXPOSURE/CONTACT:  
Contamination (e.g., Separate 
Phase Hydrocarbons (SPH), 
contaminated groundwater, soil). 

 
 
 
4b. EXERTION:  

Muscle strain while maneuvering 
drums with drum cart/lift gate. 

 
4c. CAUGHT:  

Pinch points associated with 
handling drum lid. 

4a. Wear chemically resistant gloves (i.e., Nitrile; worn in addition 
to cut resistant gloves). 

4a.   Do not overfill drums.  Ensure that the drum lids are attached 
securely. 

4a. Stage all drums in the designated storage area (per Roux 
Project Manager) and ensure they are labeled. 

 
4b. See 3d.  Do not overfill drums.  Use lift gate on back of truck to 

load and unload drums or drum cart to transport drums.   
 
 
4c. Ensure that fingers are not placed under the lid of the drum.  

Wear cut-resistant gloves.  Use 15/16” ratchet while sealing 
drum lid. 

5. Decontaminate equipment 
and tools. 

5a. EXPOSURE/CONTACT:  
To contamination (e.g., Separate 
Phase Hydrocarbons (SPH), 
contaminated groundwater, 
vapors). 

 
 
5b. EXPOSURE:  

To chemicals in cleaning solution. 

5a. See 4a. 
5a. Contain decontamination water (closed lid) so that it does not 

spill.  
5a. Use an absorbent pad to clean spills, if necessary. 
5a.  Store all impacted materials/PPE in a designated storage 

container (per Roux Project Manager) and ensure the 
container is labeled. 

 
5b. See 4a. 

 



¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into five types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - 
excessive strain or stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards; Energy Source – electricity, pressure, 
compression/tension. 

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the 
recommended safe operating procedures.  Say exactly what needs to be done - such as "use two persons to lift".  Avoid general statements 
such as, "be careful". 

JOB SAFETY ANALYSIS  Ctrl. No. GEN-004 DATE 10/2/2019 
 NEW  
 REVISED 

 
PAGE 1 of 2 

JSA TYPE CATEGORY: 
Generic 

WORK TYPE: 
Drilling 

WORK ACTIVITY (Description): 
Direct Push Soil Borings / Well Installation 

DEVELOPMENT TEAM POSITION / TITLE REVIEWED BY: POSITION / TITLE 
    
Jeffrey Wills Senior Hydrogeologist Levi Curnutte SHSO 
    

REQUIRED AND / OR RECOMMENDED PERSONAL PROTECTIVE EQUIPMENT 
 LIFE VEST 
 HARD HAT 
 LIFELINE / BODY HARNESS 
 SAFETY GLASSES 

 GOGGLES 
 FACE SHIELD 
 HEARING PROTECTION:   

(as needed) 
 SAFETY SHOES:  Composite-toe or 

steel toe boots 

 AIR PURIFYING RESPIRATOR 
 SUPPLIED RESPIRATOR 
 PPE CLOTHING:  Fluorescent 

reflective vest or high visibility 
clothing, Long Sleeve Shirt 

 GLOVES:  Leather, Nitrile and cut 
resistant  

 OTHER:  Insect Repellant, 
sunscreen (as needed) 

REQUIRED AND / OR RECOMMENDED EQUIPMENT 
Geoprobe or Truck-Mounted Direct Push Drill Rig, Hand Tools, Photoionization Detector, Multi-Gas Meter (or equivalent), Macrocore liners, Liner 
Opening Tool, 20 lb. Fire Extinguisher, 42” Cones & Flags, “Work Area” Signs, Water 
COMMITMENT TO LPS - All personnel onsite will actively participate in SPSA performance by verbalizing SPSAs throughout the day.  
Exclusion Zone Policy – All non-essential personnel will maintain a distance of 10’ feet from drilling equipment while moving/engaged. 

“SHOW ME YOUR HANDS” 
Driller and helper should show that hands are clear from controls and moving parts 

Assess 
¹JOB STEPS 

Analyze 
²POTENTIAL HAZARDS 

Act 
³CRITICAL ACTIONS 

1. Mobilization of drilling rig 
(ensure the Subsurface 
Clearance Protocol and Drill 
Rig Checklist are completed) 
 

1a. CONTACT: 
Equipment/property 
damage. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
1b. FALL:  

Slip/trip/fall hazards. 

1a. The drill rig's tower/derrick will be lowered and secured prior to 
mobilization. 

1a. A spotter should be utilized while moving the drill rig. If personnel 
move into the path of the drill rig, the drill rig will be stopped until the 
path is again clear. Use a spotter for all required backing operations. 

1a. Set-up the work area and position equipment in a manner that 
eliminates or reduces the need for backing of support trucks and 
trailers.   

1a. When backing up truck rig with an attached trailer use a second 
spotter if there is tight clearance simultaneously on multiple sides of 
the equipment or if turning angles limit driver visibility. 

1a. Inspect the driving path for uneven terrain.  Level or avoid if needed. 
1a. Drill rig should have a minimum exclusion zone of 10 feet for non-

essential personnel (i.e., driller helper, geologist) when the rig is 
moving/ in operation.   

 
1b Inspect walking path for uneven terrain, weather-related hazards (i.e., 

ice, puddles, snow, etc.), and obstructions prior to mobilizing 
equipment. 

1b. Do not climb over stored materials/equipment; walk around.  Practice 
good housekeeping. 

1b. Use established pathways and walk on stable, secure ground. 

2. Raising tower/derrick of drill 
rig 

2a. CONTACT:  
Overhead hazards. 

 
 
 
2b. CONTACT:  

Pinch Points when raising 
the rig and instability of rig 

2a. Prior to raising the tower/derrick, the area above the drilling rig will be 
inspected for wires, tree limbs, piping, or other structures, that could 
come in contact with the rig's tower and/or drilling rods or tools. 

2a. Maintain a safe distance from overhead structures. 
 
2b. Inspect the equipment prior to use and avoid pinch points.  
2b. Lower out riggers on rig to ensure stability prior to raising rig 

tower/derrick.  
2b. If the rig needs to be mounted, be sure to use three points of contact. 

3. Advancement of drilling 
equipment and well 
installation 

3a. CONTACT:  
Flying debris 

3a. Be aware of and avoid potential lines of fire and wear required PPE 
such as eye, ear, and hand protection. 



¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into five types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - 
excessive strain or stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards; Energy Source – electricity, pressure, 
compression/tension. 

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the 
recommended safe operating procedures.  Say exactly what needs to be done - such as "use two persons to lift".  Avoid general statements 
such as, "be careful". 

3. Advancement of drilling 
equipment and well 
installation (Continued)  

3b. EXPOSURE:  
Noise and dust. 

 
 
 
3c. CAUGHT:  

Limb/extremity pinching; 
abrasion/crushing. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
3d. CONTACT:  

Equipment imbalance 
during advancement of drill 
equipment. 

 
 
 
 
 
 
3e. EXPOSURE:  

Inhalation of 
contamination/vapors. 

 
 
 
 
 
3f. FALL:  

Slip/trip/fall hazards. 
 
 
3g. EXERTION:  

Potential for muscle 
strain/injury while lifting and 
installing well casings, 
lifting sand bags, and/or 
lifting rods. 

3b. Wet borehole area with sprayer to minimize dust. 
3b. Stand upwind and keep body away from rig. 
3b. Dust mask should be worn if conditions warrant.  
3b. Wear hearing protection when the drill rig is in operation. 
 
3c. Always wear leather gloves when making connections and using 

hand tools; wear cut-resistant (i.e., Kevlar) gloves when handling 
cutting tools. 

3c. Inspect the equipment prior to use for potential pinch points. Keep 
hands away from being between pinch points and use of tools is 
preferable compared to fingers and hands. 

3c. Inspect drill head for worn surface or missing teeth; replace if 
damaged or blunt. 

3c. Ensure all jewelry is removed, loose clothing is secured, and PPE is 
secured close to the body. 

3c. All non-essential personnel should stay away from the immediate 
work area; position body out of the line-of-fire of equipment. 

3c. Drillers and helpers will understand and use the “Show Me Your 
Hands” Policy. 

3c. Spinning rods/casing have an exclusion zone of 10 feet while in 
operation. 

 
3d. Drillers will advance the borehole with caution to avoid causing the rig 

to become imbalanced and/or tip. 
3d. The blocking and leveling devices used to secure the rig will be 

inspected by drillers and Roux personnel regularly to see if shifting 
has occurred. 

3d. In addition, personnel and equipment that are non-essential to the 
advancement of the borehole will be positioned away from the rig at a 
distance that is at least as far as the boom is high (minimum 
exclusion zone of 10 feet).   

 
3e. Air monitoring using a calibrated photoionization detector (PID) will 

be used to periodically to monitor the breathing zone of the work 
area. 

3e. If a reading of >5ppm is recorded, the Roux field personnel must 
temporarily cease work, instruct all Site personnel to step away from 
the area of elevated readings and inform the Roux PM of the 
condition.  The Roux PM will then recommend additional precautions 
in accordance with the site specific health and safety plan. 

 
3f. Contain drill cuttings and drilling water to prevent fall hazards from 

developing in work area.  
3f. See 1b. 
 
3g. Keep back straight and bend at the knees. 
3g. Utilize team lifting for objects over 50lbs.  
3g. Use mechanical lifting device for odd shaped objects. 

4. Decontaminate equipment. 4a. EXPOSURE/CONTACT:  
To contamination (e.g., 
Separate Phase 
Hydrocarbons (SPH), 
contaminated groundwater, 
vapors). 

 
4b. EXPOSURE:  

To chemicals in cleaning 
solution including ammonia. 

4a. Wear chemical-resistant disposable gloves and safety glasses. 
4a. Contain decontamination water so that it does not spill.  
4a. Use an absorbent pad to clean spills, if necessary. 
4a. See 3b. 
 
 
 
4b. See 4a.  Review MSDS to ensure appropriate precautions are taken 

and understood. 

 



¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into five types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - 
excessive strain or stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards, energy source; Energy Source – electricity, pressure, 
compression/tension. 

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the recommended 
safe operating procedures.  Say exactly what needs to be done - such as "use two persons to lift".  Avoid general statements such as, "be careful". 

JOB SAFETY ANALYSIS Ctrl. No. GEN-001 DATE:    3/30/19  
     NEW  
     REVISED 
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JSA TYPE CATEGORY 
Generic 

WORK TYPE 
Construction - Excavation 

WORK ACTIVITY (Description)  
Excavation / Trenching 

DEVELOPMENT TEAM POSITION / TITLE REVIEWED BY: POSITION / TITLE 
Ray Greenidge Project Engineer Jeff Wills Senior 

Hydrogeologist 
    
    

REQUIRED AND / OR RECOMMENDED PERSONAL PROTECTIVE EQUIPMENT 
 LIFE VEST 
 HARD HAT 
 LONG SLEEVED SHIRT 
 LIFELINE / BODY HARNESS 
 SAFETY GLASSES 

 GOGGLES 
 FACE SHIELD 
 HEARING PROTECTION 
 SAFETY SHOES:  Steel-toe boots 

 AIR PURIFYING RESPIRATOR 
 SUPPLIED RESPIRATOR 
 PPE CLOTHING: Fluorescent 

reflective vest or high visibility long 
sleeved clothing 

 GLOVES:  Leather or 
cut resistant 

 OTHER   

REQUIRED AND / OR RECOMMENDED EQUIPMENT 
Jackhammer, Excavator, Hand Tools, Photoionization Detector, barrels, cones, caution tape, ladders, shovels, digging bars , power tools (cut off 
saw) 

Commitment to LPS – All personnel onsite will actively participate in SPSA performance by verbalizing SPSAs throughout the day. 

EXCLUSION ZONE: Maintain 10’ or greater exclusion zone around excavator while it is in motion. 
 

Assess 
¹JOB STEPS 

Analyze 
²POTENTIAL HAZARDS 

Act 
³CRITICAL ACTIONS 

1. Pre-Clearance Protocol. 1a. CONTACT: 
Damage to underground utility. 

 
 
 
1b. ENERGY SOURCE/CONTACT: 

Property damage; 
Pressurized water mains. 
Pressurized gas mains. 
Sewer lines. 
Underground electric. 
 

1c. FALL: 
Slip ,Trip or Fall. 

1a. Confirm that (if applicable) “Call Before You Dig” and local 
utility companies were contacted prior to trenching in 
order to confirm utility mark outs. Must have a case # 
before digging. 

 
1b. Pre-clearing of the trenching location must be conducted 

to a minimum of 4 vertical feet below the ground surface 
(8 feet minimum for Critical Zone) using hand tools 
(shovel and non-metallic dig bar) prior to trenching. 
Supervisor should be contacted to discuss appropriate 
pre-clearing depth. 

 Complete subsurface clearance checklist.  
 
1c. Be aware of the conditions when walking, or loading 

equipment and working. Walk within established pathway 
avoiding uneven surfaces.  Remove potential slip/trip/fall 
hazards. 

2. Set up work zone. 2a. CONTACT/CAUGHT: 
Injury from equipment. 

 
 
 
 
2b. FALL: 

Slip ,Trip or Fall. 

2a. Isolate work area from hazards with cones, barricades, 
and caution tape. Utilize a flag person when necessary 
(i.e., third party traffic in area). Install traffic signs in 
roadways and for detours.   
Spotters will maintain and enforce exclusion zone. 
 

2b. See 1c. 

3. Trenching Activity. 3a. CONTACT: 
Injury due to contact with machine. 

 
 
 
 
 
3b. FALL: 

Slip ,Trip or Fall. 
 
 
 
 
3c.  EXPOSURE: 

Noise, Dust, Concrete- Asphalt, 
petroleum hydrocarbon vapors. 

3a. Spotter(s) required for all heavy equipment operation. 
No worker shall be allowed inside the exclusion zone or 
along the trench/excavation area while any equipment is 
digging. A minimum exclusion zone greater than the 
length of the equipment boom must be established. 
Workers only allowed in exclusion zone if the operator is 
in “Hands Off “mode. Operator will not operate equipment 
until worker is out of exclusion zone.  
 

3b. Any trench/excavation deeper than 4’ must have a ladder 
within 25’ of any worker in the excavation.  At least 3‘ 
(rungs) shall be above the top of the excavation.  All spoil 
piles shall be maintained 2’ minimum from edge of 
excavation. 

 
3c.   Air monitoring using a calibrated photoionization detector 

(PID) will be used to monitor the breathing zone of the 
work area.  If a reading of >5ppm is recorded, the 
oversight personnel must temporarily cease work, instruct 
all Site personnel to step away from the area of elevated 
readings. 



¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into five types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - 
excessive strain or stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards; Energy source – electricity, pressure, 
compression/tension.  

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the recommended 
safe operating procedures.  Say exactly what needs to be done - such as "use two persons to lift".  Avoid general statements such as, "be careful". 

Assess 
¹JOB STEPS 

Analyze 
²POTENTIAL HAZARDS 

Act 
³CRITICAL ACTIONS 

4. Setting Trench protections if 
necessary. 

4a. CAUGHT: 
Injury due to contact with failed trench. 

  
 
 
4b. CONTACT/CAUGHT: 

Injury due rigging activities and  
entering exclusion zone during lifting 
and/or transport of shoring 
box/material. 

 
 
4c. FALL:  

Possible injury due to fall into 
excavation. 

4a. To prevent cave-ins and avoid caught by/between, 
excavations over 5’ in depth shall have engineer approved 
shoring, sheeting or digging box. Top of protection shall 
be at least 2’ above top of excavation. 

 
4b. Use only inspected rigging with 2, 3 or 4 lift points; wear 

cut-resistant gloves.  Rigging to be hooked up to factory 
installed hook up points on equipment. Control load with 
non-conductive tag lines with workers out of exclusion 
zone.  Don’t stand underneath suspended load; wear steel 
toed boots and hard hat. 

 
4c. Shoring to be set and sides will be backfilled to avoid fall 

hazards before workers allowed to enter area.  Operator 
will be in “HANDS OFF” mode before workers enter work 
area to unhook rigging.  An inspected ladder set 3’ above 
top of shoring will be used to enter and exit shoring.  
Workers will use three points of contact when using 
ladder. 

5. Secure/Leave Site. 
If backfilling, see excavation 

backfilling and compaction 
JSA for potential hazards 
and critical actions. 

5a. FALL: 
Potential Slip ,Trip or Fall hazards. 

5a. See 1c. 
 All open excavations must be backfilled or secured prior to 

departure with steel plates, orange construction fence or 
temporary chain link fencing.  
 

 



¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into five types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - 
excessive strain or stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards; Energy Source – Electricity, Pressure, compression, 
tension, torque. 

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the recommended safe 
operating procedures.  Say exactly what needs to be done - such as "use two persons to lift".  Avoid general statements such as, "be careful". 

JOB SAFETY ANALYSIS  Cntrl#: GEN-015 DATE 10/2/2019 
NEW   
REVISED  
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JSA TYPE CATEGORY: 
GENERIC 

WORK TYPE: 
Drilling 

WORK ACTIVITY (Description): 
Well Development 

DEVELOPMENT TEAM POSITION / TITLE REVIEWED BY: POSITION / TITLE 
Jeff Wills Senior Hydrogeologist Levi Curnutte SHSM 
    
    

REQUIRED AND / OR RECOMMENDED PERSONAL PROTECTIVE EQUIPMENT 
 LIFE VEST 
 HARD HAT 
 LIFELINE / BODY HARNESS 
 SAFETY GLASSES 

 GOGGLES 
 FACE SHIELD 
 HEARING PROTECTION (as 

needed) 
 SAFETY SHOES:  Composite-

toe or steel toe boots 

 AIR PURIFYING RESPIRATOR 
 SUPPLIED RESPIRATOR 
 PPE CLOTHING:  Fluorescent 

reflective vest or high visibility 
clothing 

 GLOVES:  Leather, Nitrile and 
cut resistant  

 OTHER:  Insect repellant, 
sunscreen (as needed) 

REQUIRED AND / OR RECOMMENDED EQUIPMENT 
Required Equipment as needed: Truck Rig or support truck, Trailer, 42 inch Safety cones and flags, Caution Tape, Interface Probe, Power Source, 
Submercible Pump, Surge Block/Plunger,  20 lb. Fire Extinguisher, Holding Tanks and/or Buckets, Tools as needed: Socket and Pipe Wrench, Screw 
Driver, Pry Bar, Ratchet, Vault Key. 
COMMITMENT TO LPS - All personnel onsite will actively participate in SPSA performance by verbalizing SPSAs throughout the day. 

Maintain a 20 Foot Exclusion Zone During Development Activities 
“SHOW ME YOUR HANDS” 

Driller and helper should show that hands are clear from controls and moving parts 
Assess 

¹JOB STEPS 
Analyze 

²POTENTIAL HAZARDS 
Act 

³CRITICAL ACTIONS 
 
1. Mobilization / 

Demobilization 
(Review Mobilization and 

Demobilization JSA) 

 
1a. CONTACT:  

Equipment/property damage. 
 
 
 
 
 
 
 
 
 
 
1b. FALL:  

Slip/trip/fall hazards. 

 
1a. The truck rig’s tower/derrick will be lowered and secured prior to 

mobilization. 
1a. Set-up the work area / position equipment in a manner that 

eliminates or reduces the need for backing of trucks and trailers.   
1a. All non-essential personnel should maintain an exclusion zone of 

20 feet. 
1a. Beep horn twice before backing up. 
1a. When backing up with an attached trailer use a spotter if there is tight 

clearance simultaneously on multiple sides of the equipment or if 
turning angles limit driver visibility. Stay away from the line-of-fire. 

1a. Inspect the driving path for uneven terrain.  Level or avoid if needed. 
 
1b Inspect walking path for uneven terrain, weather-related hazards 

(i.e., ice, puddles, snow, etc.), and obstructions prior to mobilizing 
equipment. 

1b. Do not climb over stored materials/equipment; walk around.  Store 
equipment at lowest potential energy.  

 
 
2. Open/close well. 

 
2a. OVEREXERTION:  

Muscle strain (some wells have 
large vault covers). 

 
 
 
2b. CAUGHT:  

Pinch points associated with 
removing/replacing manholes 
and working with hand tools. 

 
2c. EXPOSURE:  

Potentially hazardous vapors. 
 
 
 
 
2d. CONTACT:  

Traffic. 

 
2a. Keep back straight, lift with legs, keep load close to body, and never 

reach with a load.  Ensure that loads are balanced to reduce the 
potential for muscle strain. Two people are required when lifting 
objects over 50 lbs or when the shape makes the object difficult to 
lift. 

 
2b. Wear leather gloves when working with well vault/cover and hand 

tools. Do not put fingers under well vault/cover. 
2b. Use ratchet and pry bar for well cover and inspect before use. 
 
 
2c. No open flames/heat sources. 
2c. Allow well to vent after opening it and before starting development 

activities to minimize exposure to vapors.  Air monitoring must be 
performed prior to set up and during the well development activities.  
Work on upwind side of well. 

 
2d. Wear required PPE including high visibility clothing or reflective vest. 
2d. Delineate work area with 42” safety cones and/or other barriers.  

Position vehicle to protect against oncoming traffic. 
2d. Face traffic, maintain eye contact with oncoming vehicles, and 
establish a safe exit route. 



¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into five types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - 
excessive strain or stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards; Energy Source – Electricity, Pressure, compression, 
tension, torque. 

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the recommended safe 
operating procedures.  Say exactly what needs to be done - such as "use two persons to lift".  Avoid general statements such as, "be careful". 

Assess 
¹JOB STEPS 

Analyze 
²POTENTIAL HAZARDS 

Act 
³CRITICAL ACTIONS 

 
3. Develop well (mechanical 

surging). 
 

 
 

 
3a. CAUGHT:  

Cut hazards and finger pinch 
points. 

 
 
 
 
 
3b. CONTACT/EXPOSURE:  

Contamination (e.g., SPH, 
contaminated groundwater, 
vapors). 

 
3c. OVEREXERTION:  

Muscle strain from lifting 
equipment. 

 
 
3d. CONTACT:  

Injury while handling wench 
line/cable, or  with active 
surging equipment 

 
 
 
 

 

 
3a See 2b. 
3a. Use required PPE including leather/cut-resistant gloves when 

handling development equipment.  Identify finger/hand pinch points.  
Keep hands away from active surge equipment. 

3a. All non-essential personnel should maintain an exclusion zone of 
20 feet. 

 
3b. See 2c. 
3b. Wear Nitrile gloves and safety glasses. Insert and remove surge 

block/plunger and line/cable slowly to avoid splashing at the surface. 
3b. Use an absorbent pad to clean any spills. 
 
3c. See 2a. 
3c.   Use mechanical device to insert and remove surge block/plunger if 

greater than 50lb.  
 
 
3d. If using a drill rig, inspect all wench lines/cables for any kinks or if 

frayed prior to use.  Replace any damaged lines/cables.  Review 
Drill Rig checklist prior to development activities.  . 

3d. See 3a.   
 
 

 
4. Purging well (pumping 

water to holding 
tanks/drums/buckets). 

 
4a. CAUGHT:  

Pinch points associated with 
connecting hose to tank. 
Pinch points associated with 
handling pump and hoses. 

 
 
4b. FALL:  

Using side mounted ladder 
when attaching hose to tank. 

 
Slip, trip, fall from lines/hoses 

 
 
4c. CONTACT:  

Contamination (e.g., SPH, 
contaminated groundwater). 

 
 
 
4d. EXERTION:  

Muscle strain from 
lifting/carrying equipment. 

 
 
4e.FALL:  

Spilled purge water. 
 

 
4a. See 3a.  
4a.   Ensure that fingers are not placed near coupling when attaching and 

securing hose(s).  Do not place fingers under pump/hoses.  Wear 
leather or cut-resistant gloves when handling pump/hose(s).   

4a.   Keep hands clear from any line of fire. 
 
 
4b. Inspect ladder steps make sure steps are not bent/damaged and free 

of debris/fluid. 
4b. Use three points of contact at all times when using ladder.  
4b.   Utilize anti-whip cords on all compressed hoses.  Keep hoses and 

lines coiled and organized out of designated walking paths around 
the work zone. 

 
4c. Secure water hose.  
4c.  Do not overfill tanks, and purge/transfer liquids in such a manner that 

they do not splash. (See 3b).  
4c. Dispose of used materials/PPE in the designated impacted PPE 

container. 
 
4d. Use lifting techniques to minimize muscle strain when carrying 

equipment.  When possible, use mechanic means to lift equipment. 
4d. Use two people to lift any equipment or material that is over 50 lbs.  
 
  
4e. Clean up any spills using absorbent pads or spill kits. 

 
5. Decontaminate equipment 

 
5a. CONTACT/EXPOSURE:  

Contamination (e.g., SPH, 
contaminated groundwater, 
vapors). 

 
5b. EXPOSURE/CONTACT:  

Chemicals in cleaning solution 

 
5a. See 3b. 
 
 
 
 
5b. Decontaminate equipment in well-ventilated area.  Wear nitrile gloves 

to avoid skin contact with cleaning solutions. 
 



¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into five types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - 
excessive strain or stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards; Energy Source – electricity, pressure, 
compression/tension. 

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the recommended safe 
operating procedures.  Say exactly what needs to be done - such as "use two persons to lift".  Avoid general statements such as, "be careful". 

JOB SAFETY ANALYSIS  Ctrl. No.  GEN-005 DATE  10/2/2019 
 NEW  
 REVISED 

 
PAGE 1 of 2 

JSA TYPE CATEGORY 
Generic 

WORK TYPE: 
Gauging and Sampling 

WORK ACTIVITY (Description): 
Gauging and Sampling 

DEVELOPMENT TEAM POSITION / TITLE REVIEWED BY: POSITION / TITLE 
Jeff Wills Senior Hydrogeologist Levi Curnutte SHSM 
    
    

REQUIRED AND / OR RECOMMENDED PERSONAL PROTECTIVE EQUIPMENT 
 LIFE VEST 
 HARD HAT 
 LIFELINE / BODY HARNESS 
 SAFETY GLASSES 

 GOGGLES 
 FACE SHIELD 
 HEARING PROTECTION 
 SAFETY SHOES:  Composite-toe or steel 

toe boots 

 AIR PURIFYING RESPIRATOR 
 SUPPLIED RESPIRATOR 
 PPE CLOTHING:  Fluorescent 

reflective vest or high visibility 
clothing 

 GLOVES:  Leather, Nitrile and cut 
resistant  

  OTHER:  Knee pads, Insect 
Repellant, sunscreen (as needed) 

REQUIRED AND / OR RECOMMENDED EQUIPMENT 
42 inch Safety Cones, Caution Tape, Interface Probe and/or Water Level Meter, 20 lb. Fire Extinguisher, Buckets. Tools as needed:  Socket Wrench, 
Impact Gun, Screw Driver, Crow Bar, Mallet, and Wire Brush. 

Commitment to LPS – All personnel onsite will actively participate in SPSA performance by verbalizing SPSAs throughout the day.   
Assess 

¹JOB STEPS 
Analyze 

²POTENTIAL HAZARDS 
Act 

³CRITICAL ACTIONS 
1. Mobilization to monitoring 

well(s). 
1a. FALL:  Personal injury from 

slip/trip/fall due to uneven terrain 
and/or obstructions. 

 
 
 
1b. CONTACT:  With traffic/third parties. 
 
 
 
 
 
 
 
1c.   EXPOSURE: 
       To biological hazards.  

1a.   Inspect pathway and plan for most suitable designated pathway prior to 
mobilization.  

1a.   Use established pathways, walk and/or drive on stable, secure, ground 
and avoid steep hills or uneven terrain.  

1a.   If working near open water with an unguarded edge, wear life vest. 
 
1b.   Identify potential traffic sources and delineate work area with 42 inch 

traffic safety cones.  Position vehicle to protect against oncoming 
traffic.  Use caution tape to provide a more visible delineation of the 
work area if necessary.  

1b. Wear appropriate PPE including high visibility clothing or reflective 
vest. 

1b. Face traffic, maintain eye contact with oncoming vehicles, and establish 
a safe exit route. 

 
1c.   Inspect work area for bees and insects.  
1c.   Use insect/tick repellent as necessary.  

2. Open/close well. 2a. ERGNOMICS:  Muscle strain. 
 
 
2b. CAUGHT:  Pinch/crush points 

associated with removing/replacing 
manholes and working with hand 
tools. 

 
 
 
2c. CAUGHT:  Pinch points associated 

with placing J-plug back onto PVC 
pipe. 

 
2d. EXPOSURE:  To potential hazardous 

vapors. 
 
 

2a. Use proper lifting techniques; keep back straight, lift with legs and bend 
knees when reaching to open/close well.  

 
2b. Wear leather gloves or cut resistant gloves when working with well 

cover and hand tools. 
2b. Use proper tools (ratchet and pry bar/impact gun for well cover) and 

inspect before use. 
2b. Do not put fingers under well cover. 
 
 
2c.    See 2b. 
2c.    Keep fingers out of line-of-fire when securing cap 
 
 
2d. No open flames/heat sources. 
2d. To minimize exposure to vapors allow well to vent after opening it and 

before sampling activities begin. 
2d. Stand up-wind, if possible, to avoid vapors. 

3. Gauge well.  3a. CONTACT:    With contamination 
(e.g. contaminated groundwater). 

 
 
3b. CONTACT:  

With traffic. 

3a.   Wear chemical-resistant disposable gloves (over cut-resistant gloves) 
and safety glasses when gauging well. 

3a.   Insert and remove probe slowly to avoid splashing.  
3a. Use an absorbent pad to clean probe. 
 
3b.  See 1b. 

4. Purge and sample well. 4a. EXPOSURE/CONTACT:  To 
contamination (e.g., SPH, 
contaminated groundwater, vapors) 
and/or sample preservatives. 

 
 
 
 
 

4a.   Open and fill sample jars slowly to avoid splashing and contact with 
preservatives. 

4a.   Wear cut-resistant gloves and chemical-resistant disposable gloves 
when sampling. 

4a.   Fill sample containers over purge container to avoid spilling water onto 
the ground. 

4a. Use an absorbent pad to clean spills. 
4a.    When using a bailer to purge a well, pull the bailer slowly from the well 

to avoid splash hazards.  
4a.   When sampling or purging the water using a bailer, pour out water 

slowly to reduce the potential for splash hazards with groundwater.  



¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into five types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - 
excessive strain or stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards; Energy Source – electricity, pressure, 
compression/tension.. 

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the recommended 
safe operating procedures.  Say exactly what needs to be done - such as "use two persons to lift".  Avoid general statements such as, "be careful". 

4a.   When using a tubing valve always remove the valve slowly after sample  
        collection to release any pressure and avoid pressurized splash hazards 
4a.   When collecting a groundwater sample always point sampling apparatus  
        (tubing, bailer, etc.) away from face and body.  

Assess 
¹JOB STEPS 

Analyze 
²POTENTIAL HAZARDS 

Act 
³CRITICAL ACTIONS 

4. Purge and sample well 
(Continued).  

4b.  CONTACT:  Personal injury from cuts, 
abrasions, or punctures by glassware 
or sharp objects. 

 
 
 
 
4c.    ERGONOMICS:  Muscle strain while 

carrying equipment. 
 
 
 
 
4d.   CONTACT:  
        With traffic. 
 
 
 
4e.   CONTACT:  
         Pinch points with groundwater pump 

components (i.e. wheel, line, clamps) 
 
 
 
 
4f.    ERGONOMICS: Muscle strain from  

repetitive motion of bailing and 
sampling a well  

 
 
 

4b.   To avoid spills or breakage, place sample ware on even surface.  
4b.   Do not over tighten caps on glass sample ware.   
4b.   Wear chemical-resistant nitrile disposable gloves over cut-resistant (i.e. 

Kevlar) gloves when sampling and handling glassware (i.e., VOA vials) 
or when using cutting tools. 

 
 
4c. Use proper lifting techniques when handling/moving equipment; bend 

knees and keep back straight. 
4c. Use mechanical assistance or team lifting techniques when equipment 

is 50lbs or heavier.  
4c. Make multiple trips to carry equipment. 
 
4d.   See 1b.  
 
 
 
4e. Wear leather gloves when working with groundwater pumps  
4e. Never place hands on or near pinch points such as the wheel, clamps or 
other moving parts during pump operations 
4e. Use correct the correct mechanisms, such as a pump reel, to lower pump 
into well  
4e. Never attempt to manually stop any moving part of equipment including 
hose reels and/or tubing.  
 
4f.  See 4c.  
4f. Include a stretch break when repetitive motions are part of the task.  

5. Management of purge 
water. 

5a. EXPOSURE/CONTACT:  To 
contamination (e.g., SPH, 
contaminated groundwater, vapors). 

 
5b. ERGONOMICS:  

Muscle strain from lifting/carrying and 
moving containers. 

5a. Do not overfill container and pour liquids in such a manner that they do 
not splash. 

5a. Properly dispose of used materials/PPE in appropriate container in 
designated storage area.  

 
5b. Use proper lifting techniques when lifting / carrying or moving 

container(s) (see 4c.). 
5b.   Do not overfill container(s).  

6. Decontaminate equipment. 6a. EXPOSURE/CONTACT:  To 
contamination (e.g., SPH, 
contaminated groundwater, vapors). 

 
6b.    CAUGHT:  Pinch points associated 

with handling hand tools 

6a.  Work on the upwind side, where possible, of decon area.  
6a.  Wear chemical-resistant disposable gloves and safety glasses. 
6a.  Use an absorbent pad to clean spills. 
 
6b.  See 2b. 
6b. Inspect hand tools for sharp edges before decontaminating  
 
 

 



 Site-Specific Health and Safety Plan 
Citizens Gas Works Manufactured Gas Plant – Brooklyn, New York 
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SDSs for Chemicals Used 
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Material Safety Data Sheet
Benzene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Benzene

Catalog Codes: SLB1564, SLB3055, SLB2881

CAS#: 71-43-2

RTECS: CY1400000

TSCA: TSCA 8(b) inventory: Benzene

CI#: Not available.

Synonym:   Benzol; Benzine

Chemical Name: Benzene

Chemical Formula: C6-H6

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Benzene 71-43-2 100

Toxicological Data on Ingredients: Benzene: ORAL (LD50): Acute: 930 mg/kg [Rat]. 4700 mg/kg [Mouse]. DERMAL (LD50):
Acute: &gt;9400 mg/kg [Rabbit]. VAPOR (LC50): Acute: 10000 ppm 7 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant), of inhalation. Hazardous in case of skin contact (irritant, permeator), of
ingestion. Inflammation of the eye is characterized by redness, watering, and itching.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH, 1 (Proven for human.) by IARC. MUTAGENIC
EFFECTS: Classified POSSIBLE for human. Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female
[POSSIBLE]. The substance is toxic to blood, bone marrow, central nervous system (CNS). The substance may be toxic to
liver, Urinary System. Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

http://www.sciencelab.com/
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Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. WARM water MUST be used. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 497.78°C (928°F)

Flash Points: CLOSED CUP: -11.1°C (12°F). (Setaflash)

Flammable Limits: LOWER: 1.2% UPPER: 7.8%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Slightly flammable to flammable in presence of oxidizing
materials. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Explosive in presence of oxidizing materials, of acids.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.

Special Remarks on Fire Hazards:
Extremely flammable liquid and vapor. Vapor may cause flash fire. Reacts on contact with iodine heptafluoride gas.
Dioxygenyl tetrafluoroborate is as very powferful oxidant. The addition of a small particle to small samples of benzene, at
ambient temperature, causes ignition. Contact with sodium peroxide with benzene causes ignition. Benzene ignites in contact
with powdered chromic anhydride. Virgorous or incandescent reaction with hydrogen + Raney nickel (above 210 C) and
bromine trifluoride.

Special Remarks on Explosion Hazards:
Benzene vapors + chlorine and light causes explosion. Reacts explosively with bromine pentafluoride, chlorine, chlorine
trifluoride, diborane, nitric acid, nitryl perchlorate, liquid oxygen, ozone, silver perchlorate. Benzene + pentafluoride and
methoxide (from arsenic pentafluoride and potassium methoxide) in trichlorotrifluoroethane causes explosion. Interaction
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of nitryl perchlorate with benzene gave a slight explosion and flash. The solution of permanganic acid ( or its explosive
anhydride, dimaganese heptoxide) produced by interaction of permanganates and sulfuric acid will explode on contact with
benzene. Peroxodisulfuric acid is a very powferful oxidant. Uncontrolled contact with benzene may cause explosion. Mixtures
of peroxomonsulfuric acid with benzene explodes.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. In case of insufficient ventilation, wear suitable respiratory equipment. If
ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes. Keep away
from incompatibles such as oxidizing agents, acids.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 0.5 STEL: 2.5 (ppm) from ACGIH (TLV) [United States] TWA: 1.6 STEL: 8 (mg/m3) from ACGIH (TLV) [United States]
TWA: 0.1 STEL: 1 from NIOSH TWA: 1 STEL: 5 (ppm) from OSHA (PEL) [United States] TWA: 10 (ppm) from OSHA (PEL)
[United States] TWA: 3 (ppm) [United Kingdom (UK)] TWA: 1.6 (mg/m3) [United Kingdom (UK)] TWA: 1 (ppm) [Canada] TWA:
3.2 (mg/m3) [Canada] TWA: 0.5 (ppm) [Canada]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor:
Aromatic. Gasoline-like, rather pleasant. (Strong.)

Taste: Not available.

Molecular Weight: 78.11 g/mole
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Color: Clear Colorless. Colorless to light yellow.

pH (1% soln/water): Not available.

Boiling Point: 80.1 (176.2°F)

Melting Point: 5.5°C (41.9°F)

Critical Temperature: 288.9°C (552°F)

Specific Gravity: 0.8787 @ 15 C (Water = 1)

Vapor Pressure: 10 kPa (@ 20°C)

Vapor Density: 2.8 (Air = 1)

Volatility: Not available.

Odor Threshold: 4.68 ppm

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 2.1

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether, acetone.

Solubility:
Miscible in alcohol, chloroform, carbon disulfide oils, carbon tetrachloride, glacial acetic acid, diethyl ether, acetone. Very
slightly soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ignition sources, incompatibles.

Incompatibility with various substances: Highly reactive with oxidizing agents, acids.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Benzene vapors + chlorine and light causes explosion. Reacts explosively with bromine pentafluoride, chlorine, chlorine
trifluoride, diborane, nitric acid, nitryl perchlorate, liquid oxygen, ozone, silver perchlorate. Benzene + pentafluoride and
methoxide (from arsenic pentafluoride and potassium methoxide) in trichlorotrifluoroethane causes explosion. Interaction
of nitryl perchlorate with benzene gave a slight explosion and flash. The solution of permanganic acid ( or its explosive
anhydride, dimaganese heptoxide) produced by interaction of permanganates and sulfuric acid will explode on contact with
benzene. Peroxodisulfuric acid is a very powferful oxidant. Uncontrolled contact with benzene may cause explosion. Mixtures
of peroxomonsulfuric acid with benzene explodes.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 930 mg/kg [Rat]. Acute dermal toxicity (LD50): >9400 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 10000
7 hours [Rat].

Chronic Effects on Humans:
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CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH, 1 (Proven for human.) by IARC. MUTAGENIC
EFFECTS: Classified POSSIBLE for human. Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female [POSSIBLE]. Causes damage to the following
organs: blood, bone marrow, central nervous system (CNS). May cause damage to the following organs: liver, Urinary System.

Other Toxic Effects on Humans:
Very hazardous in case of inhalation. Hazardous in case of skin contact (irritant, permeator), of ingestion.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (female fertility, Embryotoxic and/or foetotoxic in animal) and birth defects. May affect
genetic material (mutagenic). May cause cancer (tumorigenic, leukemia)) Human: passes the placental barrier, detected in
maternal milk.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation. It can be absorbed through intact skin and affect the liver, blood,
metabolism,and urinary system. Eyes: Causes eye irritation. Inhalation: Causes respiratory tract and mucous membrane
irritation. Can be absorbed through the lungs. May affect behavior/Central and Peripheral nervous systems (somnolence,
muscle weakness, general anesthetic, and other symptoms similar to ingestion), gastrointestinal tract (nausea), blood
metabolism, urinary system. Ingestion: May be harmful if swallowed. May cause gastrointestinal tract irritation including
vomiting. May affect behavior/Central and Peripheral nervous systems (convulsions, seizures, tremor, irritability, initial
CNS stimulation followed by depression, loss of coordination, dizziness, headache, weakness, pallor, flushing), respiration
(breathlessness and chest constriction), cardiovascular system, (shallow/rapid pulse), and blood.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.

Identification: : Benzene UNNA: 1114 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Benzene California prop. 65 (no
significant risk level): Benzene: 0.007 mg/day (value) California prop. 65: This product contains the following ingredients
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for which the State of California has found to cause cancer which would require a warning under the statute: Benzene
Connecticut carcinogen reporting list.: Benzene Connecticut hazardous material survey.: Benzene Illinois toxic substances
disclosure to employee act: Benzene Illinois chemical safety act: Benzene New York release reporting list: Benzene Rhode
Island RTK hazardous substances: Benzene Pennsylvania RTK: Benzene Minnesota: Benzene Michigan critical material:
Benzene Massachusetts RTK: Benzene Massachusetts spill list: Benzene New Jersey: Benzene New Jersey spill list:
Benzene Louisiana spill reporting: Benzene California Director's list of Hazardous Substances: Benzene TSCA 8(b) inventory:
Benzene SARA 313 toxic chemical notification and release reporting: Benzene CERCLA: Hazardous substances.: Benzene:
10 lbs. (4.536 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):
R11- Highly flammable. R22- Harmful if swallowed. R38- Irritating to skin. R41- Risk of serious damage to eyes. R45- May
cause cancer. R62- Possible risk of impaired fertility. S2- Keep out of the reach of children. S26- In case of contact with eyes,
rinse immediately with plenty of water and seek medical advice. S39- Wear eye/face protection. S46- If swallowed, seek
medical advice immediately and show this container or label. S53- Avoid exposure - obtain special instructions before use.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:35 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Ethylbenzene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Ethylbenzene

Catalog Codes: SLE2044

CAS#: 100-41-4

RTECS: DA0700000

TSCA: TSCA 8(b) inventory: Ethylbenzene

CI#: Not available.

Synonym:   Ethyl Benzene; Ethylbenzol; Phenylethane

Chemical Name: Ethylbenzene

Chemical Formula: C8H10

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Ethylbenzene 100-41-4 100

Toxicological Data on Ingredients: Ethylbenzene: ORAL (LD50): Acute: 3500 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant,
permeator).

Potential Chronic Health Effects:
Slightly hazardous in case of skin contact (irritant, sensitizer). CARCINOGENIC EFFECTS: Classified 2B (Possible for
human.) by IARC. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to
central nervous system (CNS). Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:

http://www.sciencelab.com/
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. WARM water MUST be used. Get medical attention.

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.

Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek medical attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 432°C (809.6°F)

Flash Points:
CLOSED CUP: 15°C (59°F). (Tagliabue.) OPEN CUP: 26.667°C (80°F) (Cleveland) (CHRIS, 2001) CLOSED CUP: 12.8 C (55
F) (Bingham et al, 2001; NIOSH, 2001) CLOSED CUP: 21 C (70 F) (NFPA)

Flammable Limits: LOWER: 0.8% - 1.6%UPPER: 6.7% - 7%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Highly flammable in presence of open flames and sparks, of heat.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive in presence of heat.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.

Special Remarks on Fire Hazards:
Vapor may travel considerable distance to source of ignition and flash back. Vapors may form explosive mixtures with air.
When heated to decomposition it emits acrid smoke and irritating fumes.

Special Remarks on Explosion Hazards: Vapors may form explosive mixtures in air.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.
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Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe gas/fumes/ vapor/spray. Avoid contact with eyes. Wear suitable protective clothing. In case of insufficient ventilation,
wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Keep
away from incompatibles such as oxidizing agents.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame). Sensitive to light. Store in light-resistant
containers.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 100 STEL: 125 (ppm) from OSHA (PEL) [United States] TWA: 435 STEL: 545 from OSHA (PEL) [United States] TWA:
435 STEL: 545 (mg/m3) from NIOSH [United States] TWA: 100 STEL: 125 (ppm) from NIOSH [United States] TWA: 100
STEL: 125 (ppm) from ACGIH (TLV) [United States] TWA: 100 STEL: 125 (ppm) [United Kingdom (UK)] TWA: 100 STEL:
125 (ppm) [Belgium] TWA: 100 STEL: 125 (ppm) [Finland] TWA: 50 (ppm) [Norway] Consult local authorities for acceptable
exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Sweetish. Gasoline-like. Aromatic.

Taste: Not available.

Molecular Weight: 106.16 g/mole

Color: Colorless.

pH (1% soln/water): Not available.

Boiling Point: 136°C (276.8°F)

Melting Point: -94.9 (-138.8°F)

Critical Temperature: 617.15°C (1142.9°F)

Specific Gravity: 0.867 (Water = 1)

Vapor Pressure: 0.9 kPa (@ 20°C)

Vapor Density: 3.66 (Air = 1)

Volatility: 100% (v/v).

Odor Threshold: 140 ppm
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Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.1

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility:
Easily soluble in diethyl ether. Very slightly soluble in cold water or practically insoluble in water. Soluble in all proportions in
Ethyl alcohol. Soluble in Carbon tetrachloride, Benzene. Insoluble in Ammonia. Slightly soluble in Chloroform. Solubility in
Water: 169 mg/l @ 25 deg. C.; 0.014 g/100 ml @ 15 deg. C.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ingnition sources (flames, sparks, static), incompatible materials, light

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Not considered to be corrosive for metals and glass.

Special Remarks on Reactivity:
Can react vigorously with oxidizing materials. Sensitive to light.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Inhalation.

Toxicity to Animals: Acute oral toxicity (LD50): 3500 mg/kg [Rat].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2B (Possible for human.) by IARC. MUTAGENIC EFFECTS: Mutagenic for
mammalian somatic cells. Mutagenic for bacteria and/or yeast. May cause damage to the following organs: central nervous
system (CNS).

Other Toxic Effects on Humans:
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant, permeator).

Special Remarks on Toxicity to Animals:
Lethal Dose/Conc 50% Kill: LD50 [Rabbit] - Route: Skin; Dose: 17800 ul/kg Lowest Published Lethal Dose/Conc: LDL[Rat] -
Route: Inhalation (vapor); Dose: 4000 ppm/4 H

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects (teratogenic) based on animal test data. May cause cancer based
on animals data. IARC evidence for carcinogenicity in animals is sufficient. IARC evidence of carcinogenicity in humans
inadequate. May affect genetic material (mutagenic).

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Can cause mild skin irritation. It can be absorbed through intact skin. Eyes: Contact
with vapor or liquid can cause severe eye irritation depending on concentration. It may also cause conjunctivitis. At a vapor
exposure level of 85 - 200 ppm , it is mildly and transiently irritating to the eyes; 1000 ppm causes further irritation and tearing;
2000 ppm results in immediate and severe irritation and tearing; 5,000 ppm is intolerable (ACGIH, 1991; Clayton and Clayton,
1994). Standard draize test for eye irritation using 500 mg resulted in severe irritation (RTECS) Inhalation: Exposure to high
concentrations can cause nasal, mucous membrane and respiratory tract irritation and can also result in chest constriction
and, trouble breathing, respiratory failure, and even death. It can also affect behavior/Central Nervous System. The effective
dose for CNS depression in experimental animals was 10,000 ppm (ACGIH, 1991). Symptoms of CNS depression include
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headache, nausea, weakness, dizziness, vertigo, irritability, fatigue, lightheadedness, sleepiness, tremor, loss of coordination,
judgement and conciousness, coma, and death. It can also cause pulmonary edema. Inhalation of 85 ppm can produce
fatigue, insomnia, headache, and mild irritation of the respiratory tract (Haley & Berndt, 1987). Ingestion: Do not drink, pipet or
siphon by mouth. May cause gastroinestinal/digestive tract irritation with Abdominal pain, nausea, vomiting. Ethylbenzene is
a pulmonary aspiration hazard. Pulmonary aspiration of even small amounts of the liquid may cause fatal pneumonitis. It may
also affect behavior/central nervous system with

Section 12: Ecological Information

Ecotoxicity:
Ecotoxicity in water (LC50): 14 mg/l 96 hours [Fish (Trout)] (static). 12.1 mg/l 96 hours [Fish (Fathead Minnow)] (flow-
through)]. 150 mg/l 96 hours [Fish (Blue Gill/Sunfish)] (static). 275 mg/l 96 hours [Fish (Sheepshead Minnow)]. 42.3 mg/l 96
hours [Fish (Fathead Minnow)](soft water). 87.6mg/l 96 hours [Shrimp].

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.

Identification: : Ethylbenzene UNNA: 1175 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Connecticut hazardous material survey.: Ethylbenzene Illinois toxic substances disclosure to employee act: Ethylbenzene
Illinois chemical safety act: Ethylbenzene New York release reporting list: Ethylbenzene Rhode Island RTK hazardous
substances: Ethylbenzene Pennsylvania RTK: Ethylbenzene Minnesota: Ethylbenzene Massachusetts RTK: Ethylbenzene
Massachusetts spill list: Ethylbenzene New Jersey: Ethylbenzene New Jersey spill list: Ethylbenzene Louisiana spill reporting:
Ethylbenzene California Director's List of Hazardous Substances: Ethylbenzene TSCA 8(b) inventory: Ethylbenzene TSCA
4(a) proposed test rules: Ethylbenzene TSCA 8(d) H and S data reporting: Ethylbenzene: Effective Date: 6/19/87; Sunset
Date: 6/19/97 SARA 313 toxic chemical notification and release reporting: Ethylbenzene

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC). CLASSE D-2B: Material causing other toxic effects (TOXIC).
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DSCL (EEC):
R11- Highly flammable. R20- Harmful by inhalation. S16- Keep away from sources of ignition - No smoking. S24/25- Avoid
contact with skin and eyes. S29- Do not empty into drains.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References:
-Manufacturer's Material Safety Data Sheet. -Fire Protection Guide to Hazardous Materials, 13th ed., Nationial Fire Protection
Association (NFPA) -Registry of Toxic Effects of Chemical Substances (RTECS) -Chemical Hazard Response Information
System (CHRIS) -Hazardous Substance Data Bank (HSDB) -New Jersey Hazardous Substance Fact Sheet -Ariel Global View
-Reprotext System

Other Special Considerations: Not available.

Created: 10/09/2005 05:28 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.



p. 1

          3
          2           1

He a lt h

Fire

Re a c t iv it y

Pe rs o n a l
Pro t e c t io n

2

3

0

H

Material Safety Data Sheet
Cumene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Cumene

Catalog Codes: SLC3052

CAS#: 98-82-8

RTECS: GR8575000

TSCA: TSCA 8(b) inventory: Cumene

CI#: Not available.

Synonym:   Isopropyl benzene; Cumol; 2-Phenyl propane;
(1-Methylethyl)benzene

Chemical Name: Isopropylbenzene

Chemical Formula: C6H5CH(CH3)2

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Cumene 98-82-8 100

Toxicological Data on Ingredients: Cumene: ORAL (LD50): Acute: 1400 mg/kg [Rat]. 12750 mg/kg [Mouse]. DERMAL
(LD50): Acute: 12300 mg/kg [Rabbit].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion, of inhalation. Inflammation of
the eye is characterized by redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening,
or, occasionally, blistering.

Potential Chronic Health Effects:
Very hazardous in case of skin contact (permeator). CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not
available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to
lungs, the nervous system, mucous membranes. Repeated or prolonged exposure to the substance can produce target organs
damage.

Section 4: First Aid Measures

http://www.sciencelab.com/
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 424°C (795.2°F)

Flash Points: CLOSED CUP: 36°C (96.8°F). OPEN CUP: 44°C (111.2°F).

Flammable Limits: LOWER: 0.9% UPPER: 6.5%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Flammable in presence of open flames and sparks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog. Cool containing vessels with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Eliminate all ignition sources. Be careful that the product is not present at a concentration level above
TLV. Check TLV on the MSDS and with local authorities.
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Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe gas/fumes/ vapour/spray. In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes

Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. A refrigerated room would be preferable for materials with a flash point lower than 37.8°C (100°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 50 CEIL: 75 (ppm) TWA: 245 CEIL: 365 (mg/m3) Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Not available.

Taste: Not available.

Molecular Weight: 120.2 g/mole

Color: Clear Colorless.

pH (1% soln/water): Not available.

Boiling Point: 152.4°C (306.3°F)

Melting Point: -96°C (-140.8°F)

Critical Temperature: Not available.

Specific Gravity: 0.862 (Water = 1)

Vapor Pressure: 8 mm of Hg (@ 20°C)

Vapor Density: 4.14 (Air = 1)

Volatility: Not available.

Odor Threshold: 1.2 ppm

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.7

Ionicity (in Water): Not available.

Dispersion Properties: Not available.
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Solubility: Very slightly soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
Acute oral toxicity (LD50): 1400 mg/kg [Rat]. Acute dermal toxicity (LD50): 12300 mg/kg [Rabbit].

Chronic Effects on Humans: The substance is toxic to lungs, the nervous system, mucous membranes.

Other Toxic Effects on Humans: Very hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: Class 3: Flammable liquid.

Identification: : Isopropylbenzene : UN1918 PG: III
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Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:
Pennsylvania RTK: Cumene Massachusetts RTK: Cumene TSCA 8(b) inventory: Cumene SARA 313 toxic chemical
notification and release reporting: Cumene CERCLA: Hazardous substances.: Cumene

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS B-3: Combustible liquid with a flash point between 37.8°C (100°F) and 93.3°C (200°F).

DSCL (EEC):
R10- Flammable. R22- Harmful if swallowed. R38- Irritating to skin. R41- Risk of serious damage to eyes.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 1

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/11/2005 11:43 AM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Methyl tert-butyl ether MSDS

Section 1: Chemical Product and Company Identification

Product Name: Methyl tert-butyl ether

Catalog Codes: SLM2152

CAS#: 1634-04-4

RTECS: KN5250000

TSCA: TSCA 8(b) inventory: Methyl tert-butyl ether

CI#: Not available.

Synonym:  

Chemical Name: Methyl tert-Butyl Ether

Chemical Formula: C5-H12-O

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Methyl {tert-}butyl ether 1634-04-4 100

Toxicological Data on Ingredients: Methyl tert-butyl ether: ORAL (LD50): Acute: 4000 mg/kg [Rat]. 5960 mg/kg [Mouse].
VAPOR (LC50): Acute: 23576 ppm 4 hour(s) [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Extremely hazardous in case of eye contact (irritant), of ingestion. Very hazardous in case of skin contact (irritant), of
inhalation. Hazardous in case of skin contact (permeator). Inflammation of the eye is characterized by redness, watering, and
itching. Skin inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
Extremely hazardous in case of eye contact (irritant), of ingestion. Very hazardous in case of skin contact (irritant), of
inhalation. Hazardous in case of skin contact (permeator). CARCINOGENIC EFFECTS: Not available. MUTAGENIC
EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The
substance is toxic to lungs, the nervous system, mucous membranes. Repeated or prolonged exposure to the substance can
produce target organs damage. Repeated or prolonged inhalation of vapors may lead to chronic respiratory irritation.

Section 4: First Aid Measures

http://www.sciencelab.com/
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cold water may be used.
Cover the irritated skin with an emollient. If irritation persists, seek medical attention. Wash contaminated clothing before
reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 224°C (435.2°F)

Flash Points: CLOSED CUP: -28°C (-18.4°F).

Flammable Limits: LOWER: 2.5% UPPER: 15.1%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Flammable in presence of open flames and sparks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.

Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Eliminate all ignition sources.



p. 3

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe gas/fumes/ vapour/spray. In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes

Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. A refrigerated room would be preferable for materials with a flash point lower than 37.8°C (100°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Characteristic. (Strong.)

Taste: Not available.

Molecular Weight: 88.15 g/mole

Color: Clear Colorless.

pH (1% soln/water): Not available.

Boiling Point: 55.2°C (131.4°F)

Melting Point: -109°C (-164.2°F)

Critical Temperature: Not available.

Specific Gravity: 0.7405 (Water = 1)

Vapor Pressure: 245 mm of Hg (@ 20°C)

Vapor Density: 3.1 (Air = 1)

Volatility: 100% (v/v).

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol, diethyl ether.

Solubility:
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Soluble in methanol, diethyl ether. Partially soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 4000 mg/kg [Rat]. Acute toxicity of the vapor (LC50): 23576 ppm 4 hour(s) [Rat].

Chronic Effects on Humans: The substance is toxic to lungs, the nervous system, mucous membranes.

Other Toxic Effects on Humans:
Extremely hazardous in case of ingestion. Very hazardous in case of skin contact (irritant), of inhalation. Hazardous in case of
skin contact (permeator).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information
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DOT Classification: Class 3: Flammable liquid.

Identification: : Methyl tert-butyl ether : UN2398 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Pennsylvania RTK: Methyl tert-butyl ether Massachusetts RTK: Methyl tert-butyl ether TSCA 8(b) inventory: Methyl tert-butyl
ether SARA 313 toxic chemical notification and release reporting: Methyl tert-butyl ether CERCLA: Hazardous substances.:
Methyl tert-butyl ether

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):
R11- Highly flammable. R38- Irritating to skin. R41- Risk of serious damage to eyes.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:23 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Naphthalene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Naphthalene

Catalog Codes: SLN1789, SLN2401

CAS#: 91-20-3

RTECS: QJ0525000

TSCA: TSCA 8(b) inventory: Naphthalene

CI#: Not available.

Synonym:  

Chemical Name: Not available.

Chemical Formula: C10H8

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Naphthalene 91-20-3 100

Toxicological Data on Ingredients: Naphthalene: ORAL (LD50): Acute: 490 mg/kg [Rat]. 533 mg/kg [Mouse]. 1200 mg/kg
[Guinea pig]. DERMAL (LD50): Acute: 20001 mg/kg [Rabbit]. VAPOR (LC50): Acute: 170 ppm 4 hour(s) [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of ingestion. Hazardous in case of eye contact (irritant), of inhalation. Slightly hazardous in case of
skin contact (irritant, permeator). Severe over-exposure can result in death.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Classified Development toxin [POSSIBLE]. The
substance is toxic to blood, kidneys, the nervous system, the reproductive system, liver, mucous membranes, gastrointestinal
tract, upper respiratory tract, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage. Repeated exposure to an highly toxic material may produce general deterioration of health by an
accumulation in one or many human organs.

Section 4: First Aid Measures

http://www.sciencelab.com/
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact: Not available.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 567°C (1052.6°F)

Flash Points: CLOSED CUP: 88°C (190.4°F). OPEN CUP: 79°C (174.2°F).

Flammable Limits: LOWER: 0.9% UPPER: 5.9%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Not available.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable solid. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray or fog. Cool containing vessels
with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:
Flammable solid. Stop leak if without risk. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent
entry into sewers, basements or confined areas; dike if needed. Eliminate all ignition sources. Call for assistance on disposal.
Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS and with local
authorities.
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Section 7: Handling and Storage

Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not
ingest. Do not breathe dust. Avoid contact with eyes Wear suitable protective clothing In case of insufficient ventilation, wear
suitable respiratory equipment If ingested, seek medical advice immediately and show the container or the label. Keep away
from incompatibles such as oxidizing agents.

Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. Keep container dry. Keep in a cool place.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
Israel: TWA: 10 (ppm) TWA: 10 STEL: 15 (ppm) from ACGIH (TLV) [1995] TWA: 52 STEL: 79 (mg/m3) from ACGIH [1995]
Australia: STEL: 15 (ppm) Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Crystalline solid.)

Odor: Aromatic.

Taste: Not available.

Molecular Weight: 128.19 g/mole

Color: White.

pH (1% soln/water): Not available.

Boiling Point: 218°C (424.4°F)

Melting Point: 80.2°C (176.4°F)

Critical Temperature: Not available.

Specific Gravity: 1.162 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: 4.4 (Air = 1)

Volatility: Not available.

Odor Threshold: 0.038 ppm

Water/Oil Dist. Coeff.: Not available.



p. 4

Ionicity (in Water): Not available.

Dispersion Properties:
Partially dispersed in hot water, methanol, n-octanol. Very slightly dispersed in cold water. See solubility in methanol, n-
octanol.

Solubility:
Partially soluble in methanol, n-octanol. Very slightly soluble in cold water, hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Highly reactive with oxidizing agents.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: May attack some forms of rubber and plastic

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 490 mg/kg [Rat]. Acute dermal toxicity (LD50): 20001 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 170
ppm 4 hour(s) [Rat].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. DEVELOPMENTAL TOXICITY: Classified
Development toxin [POSSIBLE]. The substance is toxic to blood, kidneys, the nervous system, the reproductive system, liver,
mucous membranes, gastrointestinal tract, upper respiratory tract, central nervous system (CNS).

Other Toxic Effects on Humans:
Very hazardous in case of ingestion. Hazardous in case of inhalation. Slightly hazardous in case of skin contact (irritant,
permeator).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Ecotoxicity in water (LC50): 305.2 ppm 96 hour(s) [Trout].

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.
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Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 4.1: Flammable solid.

Identification: : Naphthalene, refined : UN1334 PG: III

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:
Rhode Island RTK hazardous substances: Naphthalene Pennsylvania RTK: Naphthalene Florida: Naphthalene Minnesota:
Naphthalene Massachusetts RTK: Naphthalene TSCA 8(b) inventory: Naphthalene TSCA 8(a) PAIR: Naphthalene TSCA 8(d)
H and S data reporting: Naphthalene: 06/01/87 SARA 313 toxic chemical notification and release reporting: Naphthalene: 1%
CERCLA: Hazardous substances.: Naphthalene: 100 lbs. (45.36 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-4: Flammable solid. CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B:
Material causing other toxic effects (TOXIC).

DSCL (EEC):
R36- Irritating to eyes. R40- Possible risks of irreversible effects. R48/22- Harmful: danger of serious damage to health
by prolonged exposure if swallowed. R48/23- Toxic: danger of serious damage to health by prolonged exposure through
inhalation. R63- Possible risk of harm to the unborn child.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 2

Reactivity: 0

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 2

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.
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Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/11/2005 01:30 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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MATERIAL SAFETY DATA SHEET 

 
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION  

 
 

MATHESON TRI-GAS, INC.  Emergency Contact: 
150 Allen Road Suite 302  CHEMTREC 1-800-424-9300 
Basking Ridge, New Jersey 07920  Calls Originating Outside the US: 
Information: 1-800-416-2505  703-527-3887 (Collect Calls Accepted) 
 
SUBSTANCE: BUTYL BENZENE 
 
TRADE NAMES/SYNONYMS: 
MTG MSDS 139; BUTYLBENZENE; 1-PHENYLBUTANE; N-BUTYLBENZENE; UN 2709; 
MAT03530; RTECS CY9070000 
 
CHEMICAL FAMILY: hydrocarbons, aromatic 
 
CREATION DATE: Jan 24 1989 
REVISION DATE: Dec 11 2008 

 
2. COMPOSITION, INFORMATION ON INGREDIENTS  

 
 

COMPONENT: BUTYL BENZENE 
CAS NUMBER: 104-51-8 
PERCENTAGE: 100 

 
3. HAZARDS IDENTIFICATION  

 
 

NFPA RATINGS (SCALE 0-4):  HEALTH=2  FIRE=2  REACTIVITY=0 
 
EMERGENCY OVERVIEW: 
COLOR: colorless 
PHYSICAL FORM: liquid 
ODOR: odorless 
MAJOR HEALTH HAZARDS: respiratory tract irritation, skin irritation, eye irritation, central nervous 
system depression 
PHYSICAL HAZARDS: Combustible liquid and vapor. 
 
POTENTIAL HEALTH EFFECTS: 
INHALATION: 
SHORT TERM EXPOSURE: irritation, vomiting, headache, symptoms of drunkenness, coma 
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LONG TERM EXPOSURE: lung damage 
SKIN CONTACT: 
SHORT TERM EXPOSURE: irritation, headache, symptoms of drunkenness 
LONG TERM EXPOSURE: same as effects reported in short term exposure 
EYE CONTACT: 
SHORT TERM EXPOSURE: irritation, tearing 
LONG TERM EXPOSURE: same as effects reported in short term exposure 
INGESTION: 
SHORT TERM EXPOSURE: vomiting, headache, symptoms of drunkenness, coma 
LONG TERM EXPOSURE: lung damage 

 
4. FIRST AID MEASURES  

 
 

INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not 
breathing. If breathing is difficult, oxygen should be administered by qualified personnel. Get immediate 
medical attention. 
 
SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing contaminated 
clothing and shoes. Get medical attention, if needed. Thoroughly clean and dry contaminated clothing and 
shoes before reuse. 
 
EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get immediate medical 
attention. 
 
INGESTION: DO NOT induce vomiting. Never make an unconscious person vomit or drink fluids. If 
vomiting occurs, keep head lower than hips to help prevent aspiration. If person is unconscious, turn head to 
side. Get medical attention. 
 
NOTE TO PHYSICIAN: For inhalation, consider oxygen. For ingestion, consider gastric lavage, catharsis 
and activated charcoal slurry. 

 
5. FIRE FIGHTING MEASURES  

 
 

FIRE AND EXPLOSION HAZARDS: Severe fire hazard. Vapor/air mixtures are explosive above flash 
point. The vapor is heavier than air. Vapors or gases may ignite at distant ignition sources and flash back. 
 
EXTINGUISHING MEDIA: regular dry chemical, carbon dioxide, water, regular foam 
 
Large fires: Use regular foam or flood with fine water spray. 
 
FIRE FIGHTING: Move container from fire area if it can be done without risk. Cool containers with water 
spray until well after the fire is out. Stay away from the ends of tanks. For fires in cargo or storage area: Cool 
containers with water from unmanned hose holder or monitor nozzles until well after fire is out. If this is 
impossible then take the following precautions: Keep unnecessary people away, isolate hazard area and deny 
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entry. Let the fire burn. Withdraw immediately in case of rising sound from venting safety device or any 
discoloration of tanks due to fire. For tank, rail car or tank truck: Evacuation radius: 800 meters (1/2 mile). 
Do not attempt to extinguish fire unless flow of material can be stopped first. Flood with fine water spray. 
Do not scatter spilled material with high-pressure water streams. Cool containers with water spray until well 
after the fire is out. Apply water from a protected location or from a safe distance. Avoid inhalation of 
material or combustion by-products. Stay upwind and keep out of low areas. 
 
FLASH POINT: 160 F (71 C) (OC) 
LOWER FLAMMABLE LIMIT: 0.8% 
UPPER FLAMMABLE LIMIT: 5.8% 
AUTOIGNITION: 770 F (410 C) 
FLAMMABILITY CLASS (OSHA): IIIA 

 
6. ACCIDENTAL RELEASE MEASURES  

 
 

OCCUPATIONAL RELEASE: 
Avoid heat, flames, sparks and other sources of ignition. Stop leak if possible without personal risk. Reduce 
vapors with water spray. Small spills: Absorb with sand or other non-combustible material. Collect spilled 
material in appropriate container for disposal. Large spills: Dike for later disposal. Remove sources of 
ignition. Keep unnecessary people away, isolate hazard area and deny entry. 

 
7. HANDLING AND STORAGE  

 
 

STORAGE: Store and handle in accordance with all current regulations and standards. 

 
8. EXPOSURE CONTROLS, PERSONAL PROTECTION  

 
 

EXPOSURE LIMITS: 
BUTYL BENZENE: 
No occupational exposure limits established. 
 
VENTILATION: Provide local exhaust ventilation system. Ensure compliance with applicable exposure 
limits. 
 
EYE PROTECTION: Wear splash resistant safety goggles with a faceshield. Provide an emergency eye 
wash fountain and quick drench shower in the immediate work area. 
 
CLOTHING: Wear appropriate chemical resistant clothing. 
 
GLOVES: Wear appropriate chemical resistant gloves. 
 
RESPIRATOR: Under conditions of frequent use or heavy exposure, respiratory protection may be needed. 
Respiratory protection is ranked in order from minimum to maximum. Consider warning properties before 
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use. 
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode. 
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode. 

 
9. PHYSICAL AND CHEMICAL PROPERTIES  

 
 

PHYSICAL STATE: liquid 
COLOR: colorless 
ODOR: odorless 
MOLECULAR WEIGHT: 134.21 
MOLECULAR FORMULA: C10-H14 
BOILING POINT: 356 F (180 C) 
FREEZING POINT: -116 F (-82 C) 
VAPOR PRESSURE: 1 mmHg @ 23 C 
VAPOR DENSITY (air=1): 4.6 
SPECIFIC GRAVITY (water=1): 0.9 
WATER SOLUBILITY: insoluble 
PH: Not available 
VOLATILITY: Not available 
ODOR THRESHOLD: Not available 
EVAPORATION RATE: Not available 
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available 
SOLVENT SOLUBILITY: 
Miscible: alcohol, ether, benzene 

 
10. STABILITY AND REACTIVITY  

 
 

REACTIVITY: Stable at normal temperatures and pressure. 
 
CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of ignition. Containers may 
rupture or explode if exposed to heat. Keep out of water supplies and sewers. 
 
INCOMPATIBILITIES: oxidizing materials 
 
HAZARDOUS DECOMPOSITION: 
Thermal decomposition products: miscellaneous decomposition products 
 
POLYMERIZATION: Will not polymerize. 

 
11. TOXICOLOGICAL INFORMATION  
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BUTYL BENZENE: 
LOCAL EFFECTS: 
Irritant: inhalation, skin, eye 
TARGET ORGANS: central nervous system 

 
12. ECOLOGICAL INFORMATION  

 
 

ECOTOXICITY DATA: 
INVERTEBRATE TOXICITY: 340 ug/L 48 hour(s) EC50 (Immobilization) Water flea (Daphnia magna) 

 
13. DISPOSAL CONSIDERATIONS  

 
 

Dispose in accordance with all applicable regulations. 

 
14. TRANSPORT INFORMATION  

 
 

U.S. DOT 49 CFR 172.101: 
PROPER SHIPPING NAME: Butyl benzenes 
ID NUMBER: UN2709 
HAZARD CLASS OR DIVISION: 3 
PACKING GROUP: III 
LABELING REQUIREMENTS: 3 
MARINE POLLUTANT: BUTYL BENZENE 
 
CANADIAN TRANSPORTATION OF DANGEROUS GOODS: 
SHIPPING NAME: Butylbenzenes 
UN NUMBER: UN2709 
CLASS: 3 
PACKING GROUP/CATEGORY: III 

 
15. REGULATORY INFORMATION  

 
 

U.S. REGULATIONS: 
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4): Not regulated. 
 
SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
B): Not regulated. 
 
SARA TITLE III SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
C): Not regulated. 
 
SARA TITLE III SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370 Subparts B 
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and C):  
ACUTE: Yes 
CHRONIC: No 
FIRE: Yes 
REACTIVE: No 
SUDDEN RELEASE: No 
 
SARA TITLE III SECTION 313 (40 CFR 372.65): Not regulated. 
 
OSHA PROCESS SAFETY (29 CFR 1910.119): Not regulated. 
 
STATE REGULATIONS: 
California Proposition 65: Not regulated. 
 
CANADIAN REGULATIONS: 
WHMIS CLASSIFICATION: Not determined. 
 
NATIONAL INVENTORY STATUS: 
U.S. INVENTORY (TSCA): Listed on inventory. 
 
TSCA 12(b) EXPORT NOTIFICATION: Not listed. 
 
CANADA INVENTORY (DSL/NDSL): Not determined. 

 
16. OTHER INFORMATION  

 
 

©Copyright 1984-2009 ChemADVISOR, Inc. All rights reserved. 

MATHESON TRI-GAS, INC. MAKES NO EXPRESS OR IMPLIED WARRANTIES, 
GUARANTEES OR REPRESENTATIONS REGARDING THE PRODUCT OR THE 
INFORMATION HEREIN, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY 
OF MERCHANTABILITY OR FITNESS FOR USE. MATHESON TRI-GAS, INC. SHALL NOT BE 
LIABLE FOR ANY PERSONAL INJURY, PROPERTY OR OTHER DAMAGES OF ANY NATURE, 
WHETHER COMPENSATORY, CONSEQUENTIAL, EXEMPLARY, OR OTHERWISE, 
RESULTING FROM ANY PUBLICATION, USE OR RELIANCE UPON THE INFORMATION 
HEREIN.  

 



n-Propylbenzene

1-Phenylpropane

CH3CH2CH2C6H5

P0523

Combustible material; avoid heat and sources of ignition.
The health risks of this compound have not been fully determined.
Exposure may cause irritation of the skin, eyes, and respiratory
system.

Material Safety Data Sheet
RISK PHRASES PROTECTIVE CLOTHING

Section I. Chemical Product and Company Identification

Chemical Name

Catalog Number Supplier

Synonym

In case of
Emergency
Call

Chemical Formula

TCI America
9211 N. Harborgate St.
Portland OR
1-800-423-8616

Chemtrec®
(800) 424-9300 (U.S.)
(703) 527-3887 (International)

HAZARD WARNINGS

CAS Number 103-65-1

P0523

Section II. Composition and Information on Ingredients

Chemical Name CAS Number TLV/PELPercent (%) Toxicology Data

103-65-1 Min. 99.0
(GC)

Not available.n-Propylbenzene Rat LD50   (inhalation)
65000ppm/2H
Rat LD50   (oral) 6040mg/kg

No specific information is available in our data base regarding the toxic effects of this material for humans.  However,
exposure to any chemical should be kept to a minimum.  Skin and eye contact may result in irritation.  May be harmful if
inhaled or ingested.  Always follow safe industrial hygiene practices and wear proper protective equipment when handling
this compound.

CARCINOGENIC EFFECTS   : Not available.
MUTAGENIC EFFECTS   : Not available.
TERATOGENIC EFFECTS   : Not available.
DEVELOPMENTAL TOXICITY: Not available.
Repeated exposure to an highly toxic material may produce general deterioration of health by an accumulation in one or
many human organs.

Section III. Hazards Identification

Acute Health Effects

Chronic Health Effects

Check for and remove any contact lenses.  IMMEDIATELY flush eyes with runing water for at least 15 minutes. keeping
eyelids open.  COLD water may be used.  DO NOT use an eye oitment.  Flush eyes with running water for a minimum of
15 minutes, occasionally lifting the upper eyelids.  Seek medical attention.  Treat symptomatically and supportively.

After contact with skin, wash immediately with plenty of water.  Gently and thorough wash the contaminated skin with
running water and non-abrasive soap.  Be particularly careful to clean folds, crevices, creases and groin.  COLD water
may be used.  Cover the irritated skin with an emollient.  Seek medical attention.  Treat symptomatically and supportively.
Wash any contaminated clothing before reusing.

Evacuate the victim to a safe area as soon as possible.  Loosen tight clothing such as a collar, tie, belt or waistband.  If
breathing is difficult, administer oxygen.  If the victim is not breathing, perform artificial respiration.  WARNING: It may be
dangerous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious
or corrosive.  Seek immediate medical attention and, if possible, show the chemical label.  Treat symptomatically and
supportively.

INDUCE VOMITING by sticking finger in throat.  Lower the head so that the vomit will not reenter the mouth and throat.
Loosen tight clothing such as a collar, tie, belt, or waistband.  If the victim is not breathing, administer artificial respiration.
Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that the toxic material
was ingested; the absence of such signs, however, is not conclusive.  Seek immediate medical attention and, if possible,
show the chemical label.  Treat symptomatically and supportively.

Section IV. First Aid Measures

Eye Contact

Skin Contact

Inhalation

Ingestion

Not available.Combustible.

These products are toxic carbon oxides (CO, CO 2).

47.8°C (118°F). Not available.

No specific information is available regarding the flammability of this compound in the presence of various materials.

Risks of explosion of the product in presence of mechanical impact:  Not available.
Risks of explosion of the product in presence of static discharge: Not available.
No additional information is available regarding the risks of explosion.

Section V. Fire and Explosion Data

Flammability Auto-Ignition

Flash Points Flammable Limits

Combustion Products

Fire Hazards

Explosion Hazards

Continued on Next Page Emergency phone number    (800) 424-9300
Printed 3/18/2005.
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SMALL FIRE:  Use DRY chemicals, CO 2, alcohol foam or water spray.
LARGE FIRE:  Use alcohol foam, water spray or fog.

Fire Fighting Media
and Instructions

Combustible liquid.
Keep away from heat and sources of ignition.  Mechanical exhaust required.  Stop leak if without risk.  Absorb with DRY
earth, sand or other non-combustible material.  DO NOT touch spilled material.  Prevent entry into sewers, basements or
confined areas; dike if needed.  Eliminate all sources of ignition.    Consult federal, state, and/or local authorities for
assistance on disposal.

Section VI. Accidental Release Measures
Spill Cleanup
Instructions

COMBUSTIBLE.  Handle with caution and minimize exposure.  DO NOT ingest.  Do not breathe gas, fumes, vapor or
spray.  Wear suitable protective clothing.  If ingested, seek medical advice immediately and show the container or the
label.  Treat symptomatically and supportively.
Always store away from incompatible compounds such as oxidizing agents.

Section VII. Handling and Storage
Handling and Storage

Information

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their
respective threshold limit value.  Ensure that eyewash station and safety shower is proximal to the work-station location.

Splash goggles.  Lab coat.  Dust respirator.  Boots.  Gloves.  Suggested protective clothing might not be sufficient; consult
a specialist BEFORE handling this product.

Not available.

Section VIII. Exposure Controls/Personal Protection

Engineering Controls

Personal Protection

Exposure Limits

159°C (318.2°F)

Not available.

-99°C (-146.2°F)

0.86

Not available.

Not available.

Very slightly soluble in water.
Soluble in alcohol, ether, all proportions in
acetone, benzene, and petroleum ether.

120.19

Not available.

Not available.

Section IX. Physical and Chemical Properties

Physical state @ 20°C

Odor

Taste

Molecular Weight

Boiling Point

Melting Point

Specific Gravity

Vapor Pressure

Vapor Density

Volatility

Solubility

Partition Coefficient Not available.

Refractive Index 1.4920 @ 20°C

Viscosity Not available.

Liquid.

Critical Temperature Not available.

Reactive with strong oxidizing agents.

Section X. Stability and Reactivity Data

Stability

Conditions of Instability

Incompatibilities

Avoid excessive heat and light.

This material is stable if stored under proper conditions.  (See Section VII for instructions)

Eye contact.  Ingestion.  Inhalation.

Rat LD50   (inhalation) 65000ppm/2H
Rat LD50   (oral) 6040mg/kg

No specific information is available in our data base regarding the toxic effects of this material for humans.  However,
exposure to any chemical should be kept to a minimum.  Skin and eye contact may result in irritation.  May be harmful if
inhaled or ingested.  Always follow safe industrial hygiene practices and wear proper protective equipment when handling
this compound.

CARCINOGENIC EFFECTS   : Not available.
MUTAGENIC EFFECTS   : Not available.
TERATOGENIC EFFECTS   : Not available.
DEVELOPMENTAL TOXICITY: Not available.
Repeated exposure to an highly toxic material may produce general deterioration of health by an accumulation in one or
many human organs.

Section XI. Toxicological  Information

Routes of Exposure

Toxicity Data

Chronic Toxic Effects

Acute Toxic Effects

DA8750000RTECS Number

Continued on Next Page Emergency phone number    (800) 424-9300
Printed 3/18/2005.
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Not available.

Not available.

Section XII. Ecological Information

Ecotoxicity

Environmental Fate

Recycle to process, if possible.  Consult your local or regional authorities.  You may be able to dissolve or mix material with
a combustible solvent and burn in a chemical incinerator equipped with an afterburner and scrubber system.  Observe all
federal, state, and local regulations when disposing of the substance.

Section XIII. Disposal Considerations

Waste Disposal

DOT Classification DOT CLASS 3: Flammable liquid.

UN2364

Section XIV. Transport Information

PIN Number

Proper Shipping Name

Packing Group (PG)

n-Propylbenzene

III

DOT Pictograms

WHMIS CLASS B-3: Combustible liquid with a flash point between 35°C (100°F) and 93.3°C (200°F).

203-132-9

Section XV. Other Regulatory Information and Pictograms

WHMIS Classification
(Canada)

EEC Risk Statements

TSCA Chemical Inventory
(EPA)

This compound is ON the EPA Toxic Substances Control Act (TSCA) inventory list.

EINECS Number (EEC)

R10- Flammable.
R18- In use, may form flammable/explosive vapor-air mixture.

Japanese Regulatory Data Not available.

TCI laboratory chemicals are for research purposes only and are NOT intended for use as drugs, food additives, households, or pesticides.  The information herein is believed to be correct, but does not
claim to be all inclusive and should be used only as a guide.  Neither the above named supplier nor any of its subsidiaries assumes any liability whatsoever for the accuracy or completeness of the
information contained herein.  Final determination of suitability of any material is the sole responsibility of the user.  All chemical reagents must be handled with the recognition that their chemical,
physiological, toxicological, and hazardous properties have not been fully investigated or determined.  All chemical reagents should be handled only by individuals who are familiar with their potential
hazards and who have been fully trained in proper safety, laboratory, and chemical handling procedures.  Although certain hazards are described herein, we can not guarantee that these are the only hazards
which exist.  Our MSDS sheets are based only on data available at the time of shipping and are subject to change without notice as new information is obtained.  Avoid long storage periods since the
product is subject to degradation with age and may become more dangerous or hazardous.  It is the responsibility of the user to request updated MSDS sheets for products that are stored for extended
periods.  Disposal of unused product must be undertaken by qualified personnel who are knowledgeable in all applicable regulations and follow all pertinent safety precautions including the use of
appropriate protective equipment (e.g. protective goggles, protective clothing, breathing equipment, facial mask, fume hood).  For proper handling and disposal, always comply with federal, state, and local
regulations.

Notice to Reader

Printed 3/18/2005.

Version 1.0

Validated on 10/26/1998.

Section XVI. Other Information

Printed 3/18/2005.
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Material Safety Data Sheet
Phenanthrene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Phenanthrene

Catalog Codes: SLP1318

CAS#: 85-01-8

RTECS: SF7175000

TSCA: TSCA 8(b) inventory: Phenanthrene

CI#: Not available.

Synonym:  

Chemical Name: Not available.

Chemical Formula: C14H10

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Phenanthrene 85-01-8 100

Toxicological Data on Ingredients: Phenanthrene: ORAL (LD50): Acute: 700 mg/kg [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant, sensitizer), of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in
case of skin contact (permeator).

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. Repeated or prolonged exposure is not known to aggravate medical condition.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

http://www.sciencelab.com/
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Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation: Not available.

Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: Not available.

Flash Points: OPEN CUP: 171°C (339.8°F).

Flammable Limits: Not available.

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Not available.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system.

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the residue under a
fume hood. Ground all equipment containing material. Do not ingest. Do not breathe dust. Wear suitable protective clothing In
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case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes

Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Keep container tightly closed. Keep in a
cool, well-ventilated place. Combustible materials should be stored away from extreme heat and away from strong oxidizing
agents.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid.

Odor: Not available.

Taste: Not available.

Molecular Weight: 178.22 g/mole

Color: Not available.

pH (1% soln/water): Not available.

Boiling Point: 340°C (644°F)

Melting Point: 101°C (213.8°F)

Critical Temperature: Not available.

Specific Gravity: 1.179 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: 6.14 (Air = 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility: Very slightly soluble in cold water.

Section 10: Stability and Reactivity Data
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Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Eye contact. Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 700 mg/kg [Mouse].

Chronic Effects on Humans: Not available.

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant, sensitizer), of ingestion, of inhalation. Slightly hazardous in case of skin contact
(permeator).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).

Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information
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Federal and State Regulations: TSCA 8(b) inventory: Phenanthrene

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada): Not controlled under WHMIS (Canada).

DSCL (EEC):
R36/38- Irritating to eyes and skin. R43- May cause sensitization by skin contact.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 1

Reactivity: 0

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 1

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 11:16 AM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Toluene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Toluene

Catalog Codes: SLT2857, SLT3277

CAS#: 108-88-3

RTECS: XS5250000

TSCA: TSCA 8(b) inventory: Toluene

CI#: Not available.

Synonym:   Toluol, Tolu-Sol; Methylbenzene; Methacide;
Phenylmethane; Methylbenzol

Chemical Name: Toluene

Chemical Formula: C6-H5-CH3 or C7-H8

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Toluene 108-88-3 100

Toxicological Data on Ingredients: Toluene: ORAL (LD50): Acute: 636 mg/kg [Rat]. DERMAL (LD50): Acute: 14100 mg/kg
[Rabbit]. VAPOR (LC50): Acute: 49000 mg/m 4 hours [Rat]. 440 ppm 24 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of
skin contact (permeator).

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by IARC.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance may be toxic to blood, kidneys, the nervous system, liver, brain, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

http://www.sciencelab.com/
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Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek medical attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 480°C (896°F)

Flash Points: CLOSED CUP: 4.4444°C (40°F). (Setaflash) OPEN CUP: 16°C (60.8°F).

Flammable Limits: LOWER: 1.1% UPPER: 7.1%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:
Flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable liquid, insoluble in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray or fog.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards:
Toluene forms explosive reaction with 1,3-dichloro-5,5-dimethyl-2,4-imidazolididione; dinitrogen tetraoxide; concentrated nitric
acid, sulfuric acid + nitric acid; N2O4; AgClO4; BrF3; Uranium hexafluoride; sulfur dichloride. Also forms an explosive mixture
with tetranitromethane.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.
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Large Spill:
Toxic flammable liquid, insoluble or very slightly soluble in water. Keep away from heat. Keep away from sources of ignition.
Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material. Do not get water inside container.
Do not touch spilled material. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on
disposal. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS and with local
authorities.

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable respiratory
equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and
eyes. Keep away from incompatibles such as oxidizing agents.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 200 STEL: 500 CEIL: 300 (ppm) from OSHA (PEL) [United States] TWA: 50 (ppm) from ACGIH (TLV) [United States]
SKIN TWA: 100 STEL: 150 from NIOSH [United States] TWA: 375 STEL: 560 (mg/m3) from NIOSH [United States] Consult
local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Sweet, pungent, Benzene-like.

Taste: Not available.

Molecular Weight: 92.14 g/mole

Color: Colorless.

pH (1% soln/water): Not applicable.

Boiling Point: 110.6°C (231.1°F)

Melting Point: -95°C (-139°F)

Critical Temperature: 318.6°C (605.5°F)

Specific Gravity: 0.8636 (Water = 1)
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Vapor Pressure: 3.8 kPa (@ 25°C)

Vapor Density: 3.1 (Air = 1)

Volatility: Not available.

Odor Threshold: 1.6 ppm

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 2.7

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether, acetone.

Solubility:
Soluble in diethyl ether, acetone. Practically insoluble in cold water. Soluble in ethanol, benzene, chloroform, glacial acetic
acid, carbon disulfide. Solubility in water: 0.561 g/l @ 25 deg. C.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ignition sources (flames, sparks, static), incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Incompatible with strong oxidizers, silver perchlorate, sodium difluoride, Tetranitromethane, Uranium Hexafluoride. Frozen
Bromine Trifluoride reacts violently with Toluene at -80 deg. C. Reacts chemically with nitrogen oxides, or halogens to form
nitrotoluene, nitrobenzene, and nitrophenol and halogenated products, respectively.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 636 mg/kg [Rat]. Acute dermal toxicity (LD50): 14100 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 440
24 hours [Mouse].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by IARC.
May cause damage to the following organs: blood, kidneys, the nervous system, liver, brain, central nervous system (CNS).

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (permeator).

Special Remarks on Toxicity to Animals:
Lowest Published Lethal Dose: LDL [Human] - Route: Oral; Dose: 50 mg/kg LCL [Rabbit] - Route: Inhalation; Dose: 55000
ppm/40min

Special Remarks on Chronic Effects on Humans:
Detected in maternal milk in human. Passes through the placental barrier in human. Embryotoxic and/or foetotoxic in animal.
May cause adverse reproductive effects and birth defects (teratogenic). May affect genetic material (mutagenic)

Special Remarks on other Toxic Effects on Humans:
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Acute Potential Health Effects: Skin: Causes mild to moderate skin irritation. It can be absorbed to some extent through
the skin. Eyes: Cauess mild to moderate eye irritation with a burning sensation. Splash contact with eyes also causes
conjunctivitis, blepharospasm, corneal edema, corneal abraisons. This usually resolves in 2 days. Inhalation: Inhalation
of vapor may cause respiratory tract irritation causing coughing and wheezing, and nasal discharge. Inhalation of high
concentrations may affect behavior and cause central nervous system effects characterized by nausea, headache, dizziness,
tremors, restlessness, lightheadedness, exhilaration, memory loss, insomnia, impaired reaction time, drowsiness, ataxia,
hallucinations, somnolence, muscle contraction or spasticity, unconsciousness and coma. Inhalation of high concentration of
vapor may also affect the cardiovascular system (rapid heart beat, heart palpitations, increased or decreased blood pressure,
dysrhythmia, ), respiration (acute pulmonary edema, respiratory depression, apnea, asphyxia), cause vision disturbances
and dilated pupils, and cause loss of appetite. Ingestion: Aspiration hazard. Aspiration of Toluene into the lungs may cause
chemical pneumonitis. May cause irritation of the digestive tract with nausea, vomiting, pain. May have effects similar to that
of acute inhalation. Chronic Potential Health Effects: Inhalation and Ingestion: Prolonged or repeated exposure via inhalation
may cause central nervous system and cardiovascular symptoms similar to that of acute inhalation and ingestion as well liver
damage/failure, kidney damage/failure (with hematuria, proteinuria, oliguria, renal tubular acidosis), brain damage, weight
loss, blood (pigmented or nucleated red blood cells, changes in white blood cell count), bone marrow changes, electrolyte
imbalances (Hypokalemia, Hypophostatemia), severe, muscle weakness and Rhabdomyolysis. Skin: Repeated or prolonged
skin contact may cause defatting dermatitis.

Section 12: Ecological Information

Ecotoxicity:
Ecotoxicity in water (LC50): 313 mg/l 48 hours [Daphnia (daphnia)]. 17 mg/l 24 hours [Fish (Blue Gill)]. 13 mg/l 96 hours [Fish
(Blue Gill)]. 56 mg/l 24 hours [Fish (Fathead minnow)]. 34 mg/l 96 hours [Fish (Fathead minnow)]. 56.8 ppm any hours [Fish
(Goldfish)].

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.

Identification: : Toluene UNNA: 1294 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Toluene California prop. 65 (no
significant risk level): Toluene: 7 mg/day (value) California prop. 65 (acceptable daily intake level): Toluene: 7 mg/day (value)
California prop. 65: This product contains the following ingredients for which the State of California has found to cause birth
defects which would require a warning under the statute: Toluene Connecticut hazardous material survey.: Toluene Illinois
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toxic substances disclosure to employee act: Toluene Illinois chemical safety act: Toluene New York release reporting list:
Toluene Rhode Island RTK hazardous substances: Toluene Pennsylvania RTK: Toluene Florida: Toluene Minnesota: Toluene
Michigan critical material: Toluene Massachusetts RTK: Toluene Massachusetts spill list: Toluene New Jersey: Toluene New
Jersey spill list: Toluene Louisiana spill reporting: Toluene California Director's List of Hazardous Substances.: Toluene TSCA
8(b) inventory: Toluene TSCA 8(d) H and S data reporting: Toluene: Effective date: 10/04/82; Sunset Date: 10/0/92 SARA 313
toxic chemical notification and release reporting: Toluene CERCLA: Hazardous substances.: Toluene: 1000 lbs. (453.6 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):
R11- Highly flammable. R20- Harmful by inhalation. S16- Keep away from sources of ignition - No smoking. S25- Avoid
contact with eyes. S29- Do not empty into drains. S33- Take precautionary measures against static discharges.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:30 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.



 
 MATERIAL SAFETY DATA SHEET

Section 1 - Chemical Product and Company Identification 

MSDS Name: 1,2,4-Trimethylbenzene 
Catalog Numbers: AC140090000, AC140090010, AC140090025, AC140095000 
Synonyms: Pseudocumene. 
Company Identification: Acros Organics BVBA 

Janssen Pharmaceuticalaan 3a 
2440 Geel, Belgium 

Company Identification: (USA) Acros Organics 
One Reagent Lane 
Fair Lawn, NJ 07410 

For information in the US, call: 800-ACROS-01
For information in Europe, call: +32 14 57 52 11
Emergency Number, Europe: +32 14 57 52 99
Emergency Number US: 201-796-7100
CHEMTREC Phone Number, US: 800-424-9300
CHEMTREC Phone Number, Europe: 703-527-3887 

Section 2 - Composition, Information on Ingredients 
----------------------------------------
CAS#: 95-63-6 
Chemical Name: 1,2,4-Trimethylbenzene 
%: 98
EINECS#: 202-436-9 
----------------------------------------

Hazard Symbols: XN N 

      
Risk Phrases: 10 20 36/37/38 51/53 

Section 3 - Hazards Identification 

EMERGENCY OVERVIEW 
Warning! Flammable liquid and vapor. Harmful if inhaled. Causes eye, skin, and respiratory tract irritation. Toxic to 
aquatic organisms, may cause long-term adverse effects in the aquatic environment. Target Organs: Blood, central 

nervous system, respiratory system, eyes, skin. 
Potential Health Effects
Eye: Causes eye irritation. Causes redness and pain. 
Skin: Causes skin irritation. Causes redness and pain. May be harmful if absorbed through the skin. 
Ingestion: May cause irritation of the digestive tract. Aspiration of material into the lungs may cause chemical 

pneumonitis, which may be fatal. May be harmful if swallowed. May cause central nervous system 
depression. 

Inhalation: Harmful if inhaled. Causes respiratory tract irritation. May cause drowsiness, unconsciousness, and central 
nervous system depression. 

Chronic: Prolonged or repeated skin contact may cause dermatitis. May cause anemia and other blood cell 
abnormalities. Prolonged exposure may produce a narcotic effect. Prolonged or repeated exposure may 
cause nausea, dizziness, and headache. 
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Section 4 - First Aid Measures 

Eyes: Immediately flush eyes with plenty of water for at least 15 minutes, occasionally lifting the upper and 
lower eyelids. Get medical aid. 

Skin: Get medical aid. Immediately flush skin with plenty of water for at least 15 minutes while removing 
contaminated clothing and shoes. 

Ingestion: Do not induce vomiting. Possible aspiration hazard. Get medical aid immediately. Call a poison control 
center. 

Inhalation: Get medical aid immediately. Remove from exposure and move to fresh air immediately. If breathing is 
difficult, give oxygen. Possible aspiration hazard. Do not use mouth-to-mouth resuscitation if victim 
ingested or inhaled the substance; induce artificial respiration with the aid of a pocket mask equipped with 
a one-way valve or other proper respiratory medical device. 

Notes to 
Physician:

Section 5 - Fire Fighting Measures 

General 
Information:

As in any fire, wear a self-contained breathing apparatus in pressure-demand, MSHA/NIOSH 
(approved or equivalent), and full protective gear. Vapors may form an explosive mixture with air. 
Vapors can travel to a source of ignition and flash back. Will burn if involved in a fire. Containers may 
explode in the heat of a fire. Flammable liquid and vapor. 

Extinguishing 
Media:

Use water spray to cool fire-exposed containers. Use water spray, dry chemical, carbon dioxide, or 
chemical foam. 

Autoignition 
Temperature:

500 deg C ( 932.00 deg F) 

Flash Point: 48 deg C ( 118.40 deg F) 
Explosion 

Limits: Lower:
0.9 vol %

Explosion 
Limits: Upper:

6.4 vol %

NFPA Rating: health: 2; flammability: 2; instability: 0; 

Section 6 - Accidental Release Measures 

General 
Information:

Use proper personal protective equipment as indicated in Section 8. 

Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then place in suitable container. Wear a 
self contained breathing apparatus and appropriate personal protection. (See Exposure Controls, 
Personal Protection section). Remove all sources of ignition. Use a spark-proof tool. Do not let this 
chemical enter the environment. 

Section 7 - Handling and Storage 

Handling: Use spark-proof tools and explosion proof equipment. Do not get in eyes, on skin, or on clothing. Do not 
ingest or inhale. Use only in a chemical fume hood. Keep away from heat, sparks and flame. 

Storage: Keep away from sources of ignition. Store in a cool, dry place. Store in a tightly closed container. 
Flammables-area. 

Section 8 - Exposure Controls, Personal Protection 
+--------------------+-------------------+-------------------+-----------------+ 
|   Chemical Name    |        ACGIH      |       NIOSH       |OSHA - Final PELs| 
|--------------------|-------------------|-------------------|-----------------| 
| 1,2,4-Trimethylbenz|25 ppm TWA         |25 ppm TWA; 125    |none listed      | 
| ene                |(listed under      |mg/m3 TWA          |                 | 
|                    |Trimethyl          |                   |                 | 
|                    |benzene).          |                   |                 | 
+--------------------+-------------------+-------------------+-----------------+ 

OSHA Vacated PELs: 1,2,4-Trimethylbenzene: 25 ppm TWA; 125 mg/m3 TWA (listed under Trimethyl benzene) 
Engineering Controls: 

Use explosion-proof ventilation equipment. Facilities storing or utilizing this material should be equipped with 
an eyewash facility and a safety shower. Use only under a chemical fume hood. 

Exposure Limits
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Personal Protective Equipment 
Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's eye and face 

protection regulations in 29 CFR 1910.133 or European Standard EN166. 
Skin: Wear appropriate protective gloves to prevent skin exposure. 
Clothing: Wear appropriate protective clothing to prevent skin exposure. 
Respirators: A respiratory protection program that meets OSHA's 29 CFR 1910.134 and ANSI Z88.2 requirements or 

European Standard EN 149 must be followed whenever workplace conditions warrant respirator use.  

Section 9 - Physical and Chemical Properties 

Physical State: Clear liquid
Color: colorless 
Odor: aromatic odor 

pH: Not available 
Vapor Pressure: 7 mm Hg @ 44.4 deg C 

Vapor Density: 4.15 (air=1) 
Evaporation Rate: Not available 

Viscosity: Not available 
Boiling Point: 168 deg C @ 760 mmHg ( 334.40°F)

Freezing/Melting Point: -44 deg C ( -47.20°F)
Decomposition Temperature: Not available

Solubility in water: Insoluble
Specific Gravity/Density: 0.880 g/cm3 

Molecular Formula: C9H12 
Molecular Weight: 120.19 

Section 10 - Stability and Reactivity 

Chemical Stability: Stable under normal temperatures and pressures. 
Conditions to Avoid: Incompatible materials, ignition sources, excess heat. 
Incompatibilities with Other Materials Strong oxidizing agents. 
Hazardous Decomposition Products Carbon monoxide, carbon dioxide. 
Hazardous Polymerization Will not occur. 

Section 11 - Toxicological Information 

RTECS#: CAS# 95-63-6: DC3325000  
LD50/LC50: RTECS:  

CAS# 95-63-6: Inhalation, rat: LC50 = 18000 mg/m3/4H; 
Oral, mouse: LD50 = 6900 mg/kg; 
Oral, rat: LD50 = 5 gm/kg; 
. 

Carcinogenicity: 1,2,4-Trimethylbenzene - Not listed as a carcinogen by ACGIH, IARC, NTP, or CA Prop 65.  
Other: See actual entry in RTECS for complete information. 

Section 12 - Ecological Information 

Ecotoxicity: Fish: Fathead Minnow: LC50 = 77.2 mg/L; 96 Hr; Flow-through at 25 C (pH 7.24) 
Other: Do not empty into drains. 

Section 13 - Disposal Considerations 

Dispose of in a manner consistent with federal, state, and local regulations. 

Section 14 - Transport Information 
US DOT
Shipping Name: FLAMMABLE LIQUIDS, N.O.S. (1,2,4-Trimethylbenzene) 
Hazard Class: 3 
UN Number: UN1993
Packing Group: III 
Canada TDG
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Shipping Name: Not available 
Hazard Class: 
UN Number: 
Packing Group: 

Section 15 - Regulatory Information 

European/International Regulations
European Labeling in Accordance with EC Directives

Hazard Symbols: XN N 
Risk Phrases:

R 10 Flammable. 
R 20 Harmful by inhalation. 
R 36/37/38 Irritating to eyes, respiratory system and skin. 
R 51/53 Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment. 

Safety Phrases:
S 26 In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. 
S 61 Avoid release to the environment. Refer to special instructions/safety data sheets. 

WGK (Water Danger/Protection)
CAS# 95-63-6: 3

Canada

CAS# 95-63-6 is listed on Canada's DSL List
Canadian WHMIS Classifications: B3, D1B, D2B
This product has been classified in accordance with the hazard criteria of the Controlled Products 
Regulations and the MSDS contains all of the information required by those regulations. 
CAS# 95-63-6 is listed on Canada's Ingredient Disclosure List 

US Federal
TSCA

CAS# 95-63-6 is listed on the TSCA 
Inventory.

Section 16 - Other Information 

MSDS Creation Date: 5/19/1999
Revision #5 Date 8/30/2007

Revisions were made in Sections: 3, 4, 5, 6, 7, 8, 9, 10, 11, 1
 
The information above is believed to be accurate and represents the best information currently 
available to us. However, we make no warranty of merchantibility or any other warranty, express or 
implied, with respect to such information, and we assume no liability resulting from its use. Users 
should make their own investigations to determine the suitability of the information for their 
particular purposes. In no event shall the company be liable for any claims, losses, or damages of 
any third party or for lost profits or any special, indirect, incidental, consequential, or exemplary 
damages howsoever arising, even if the company has been advised of the possibility of such 
damages. 
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Material Safety Data Sheet
Xylenes MSDS

Section 1: Chemical Product and Company Identification

Product Name: Xylenes

Catalog Codes: SLX1075, SLX1129, SLX1042, SLX1096

CAS#: 1330-20-7

RTECS: ZE2100000

TSCA: TSCA 8(b) inventory: Xylenes

CI#: Not available.

Synonym:   Xylenes; Dimethylbenzene; xylol;
methyltoluene

Chemical Name: Xylenes (o-, m-, p- isomers)

Chemical Formula: C6H4(CH3)2

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Xylenes 1330-20-7 100

Toxicological Data on Ingredients: Xylenes: ORAL (LD50): Acute: 4300 mg/kg [Rat]. 2119 mg/kg [Mouse]. DERMAL
(LD50): Acute: &gt;1700 mg/kg [Rabbit].

Section 3: Hazards Identification

Potential Acute Health Effects: Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion,
of inhalation.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: 3 (Not classifiable for human.) by IARC. MUTAGENIC EFFECTS: Not available. TERATOGENIC
EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to blood, kidneys, liver,
mucous membranes, bone marrow, central nervous system (CNS). Repeated or prolonged exposure to the substance can
produce target organs damage.

Section 4: First Aid Measures

Eye Contact:

http://www.sciencelab.com/
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 464°C (867.2°F)

Flash Points: CLOSED CUP: 24°C (75.2°F). (Tagliabue.) OPEN CUP: 37.8°C (100°F).

Flammable Limits: LOWER: 1% UPPER: 7%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Slightly explosive in presence of open
flames and sparks, of heat.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog. Cool containing vessels with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards: Vapors may travel to source of ignition and flash back.

Special Remarks on Explosion Hazards:
Vapors may form explosive mixtures with air. Containers may explode when heated. May polymerize explosively when heated.
An attempt to chlorinate xylene with 1,3-Dichloro-5,5-dimethyl-2,4-imidazolidindione (dichlorohydrantoin) caused a violent
explosion

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
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areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable respiratory
equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and
eyes. Keep away from incompatibles such as oxidizing agents, acids.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 100 (ppm) [Canada] TWA: 435 (mg/m3) [Canada] TWA: 434 STEL: 651 (mg/m3) from ACGIH (TLV) [United States]
TWA: 100 STEL: 150 (ppm) from ACGIH (TLV) [United States] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Sweetish.

Taste: Not available.

Molecular Weight: 106.17 g/mole

Color: Colorless. Clear

pH (1% soln/water): Not available.

Boiling Point: 138.5°C (281.3°F)

Melting Point: -47.4°C (-53.3°F)

Critical Temperature: Not available.

Specific Gravity: 0.864 (Water = 1)

Vapor Pressure: 0.9 kPa (@ 20°C)

Vapor Density: 3.7 (Air = 1)

Volatility: Not available.

Odor Threshold: 1 ppm
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Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.1

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility:
Insoluble in cold water, hot water. Miscible with absolute alcohol, ether, and many other organic liquids.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ignition sources, incompatibles

Incompatibility with various substances: Reactive with oxidizing agents, acids.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Store away from acetic acid, nitric acid, chlorine, bromine, and fluorine.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2119 mg/kg [Mouse]. Acute dermal toxicity (LD50): >1700 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50):
5000 4 hours [Rat].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: 3 (Not classifiable for human.) by IARC. May cause damage to the following organs: blood,
kidneys, liver, mucous membranes, bone marrow, central nervous system (CNS).

Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals:
Lowest Lethal Dose: LDL [Human] - Route: Oral; Dose: 50 mg/kg LCL [Man] - Route: Oral; Dose: 10000 ppm/6H

Special Remarks on Chronic Effects on Humans:
Detected in maternal milk in human. Passes through the placental barrier in animal. Embryotoxic and/or foetotoxic in animal.
May cause adverse reproductive effects (male and femael fertility (spontaneous abortion and fetotoxicity)) and birth defects
based animal data.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation. Can be absorbed through skin. Eyes: Causes eye irritation.
Inhalation: Vapor causes respiratory tract and mucous membrane irritation. May affect central nervous system and behavior
(General anesthetic/CNS depressant with effects including headache, weakness, memory loss, irritability, dizziness, giddiness,
loss of coordination and judgement, respiratory depression/arrest or difficulty breathing, loss of appetite, nausea, vomiting,
shivering, and possible coma and death). May also affects blood, sense organs, liver, and peripheral nerves. Ingestion: May
cause gastrointestinal irritation including abdominal pain, vomiting, and nausea. May also affect liver and urinary system/
kidneys. May cause effects similar to those of acute inhalation. Chronic Potential Health Effects: Chronic inhalation may affect
the urinary system (kidneys) blood (anemia), bone marrow (hyperplasia of bone marrow) brain/behavior/Central Nervous
system. Chronic inhalation may alsocause mucosal bleeding. Chronic ingestion may affect the liver and metabolism (loss of
appetite) and may affect urinary system (kidney damage)
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Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.

Identification: : Xylenes UNNA: 1307 PG: III

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Connecticut hazardous material survey.: Xylenes Illinois chemical safety act: Xylenes New York acutely hazardous
substances: Xylenes Rhode Island RTK hazardous substances: Xylenes Pennsylvania RTK: Xylenes Minnesota: Xylenes
Michigan critical material: Xylenes Massachusetts RTK: Xylenes Massachusetts spill list: Xylenes New Jersey: Xylenes New
Jersey spill list: Xylenes Louisiana spill reporting: Xylenes California Director's List of Hazardous Substances: Xylenes TSCA
8(b) inventory: Xylenes SARA 302/304/311/312 hazardous chemicals: Xylenes SARA 313 toxic chemical notification and
release reporting: Xylenes CERCLA: Hazardous substances.: Xylenes: 100 lbs. (45.36 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):
R10- Flammable. R21- Harmful in contact with skin. R36/38- Irritating to eyes and skin. S2- Keep out of the reach of children.
S36/37- Wear suitable protective clothing and gloves. S46- If swallowed, seek medical advice immediately and show this
container or label.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

Reactivity: 0

Personal Protection: h
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National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/11/2005 12:54 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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1. PURPOSE  

This guidance has been implemented to establish work practices, administrative procedures, and engineering 
controls to minimize potential exposure to SARS-CoV-2, the virus that causes COVID-19.  The following guidance 
has been developed based on local, state and federal recommendations/requirements regarding COVID-19.  
The purpose of this document is to supplement existing site-specific Health and Safety Plans (HASPs) and provide 
interim health and safety guidance to minimize potential exposure to SARS-CoV-2.  Should additional scientific 
information or regulatory information change, this document shall be updated accordingly.  

2. SCOPE AND APPLICABILITY 

This guidance covers all Roux employees and the subcontractors that Roux oversees.  Site specific HASPs shall 
be developed to incorporate elements of mitigative measures against COVID-19 exposure.  If work cannot be 
carried out in compliance with this guidance, the project shall be further evaluated by the Project Principal (PP), 
Office Manager (OM), and Corporate Health and Safety Manager (CHSM) prior to work authorization. 

Roux subcontractors are required to review, comply with, and implement Roux’s COVID-19 Interim Health and Safety 
Guidance while on site.  Subcontractors may implement additional preventative measures as they see fit.  All work 
shall be conducted in a manner consistent with the federal, state, and local guidance as it relates to COVID-19.  

3. BACKGROUND 
What is COVID-19? 
COVID-19 is a respiratory illness that can spread from person to person.  The virus that causes COVID-19 is a novel 
coronavirus that was first identified during an investigation into an outbreak in Wuhan, China. This virus continues to 
spread internationally and within the United States.  There is currently no vaccine to prevent COVID-19. 

What are the symptoms of COVID-19? 
Reported illnesses have ranged from mild symptoms to severe illness and death for confirmed COVID-19 cases.  
Symptoms may appear 2 to 14 days following exposure to the virus. People with these symptoms or combinations 
of symptoms may have COVID-19: 

• Fever or chills 

• Cough 

• Shortness of breath or difficulty breathing 

• Fatigue 

• Muscle or body aches 

• Headache 

• New loss of taste or smell 

• Sore throat 

• Congestion or runny nose 

• Nausea or vomiting 

• Diarrhea 

This list is not all possible symptoms.  The CDC will continue to update this list as they learn more about the virus.  
For an updated symptom list please reference the following link for CDC Symptoms of Coronavirus. 

If someone develops emergency warning signs for COVID-19, they should be instructed to get medical attention 
immediately.  Emergency warning signs can include those listed below; however, this list is not all inclusive.  
Please consult your medical provider for any other symptoms that are severe or concerning. 

• Trouble breathing 

• Persistent pain or pressure in the chest 

• New confusion 

• Inability to wake or stay awake 

• Bluish lips or face

https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
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How does COVID-19 spread?1  

SARS-COV-2 spreads very easily from person to person during close contact.  
Individuals who are within close contact (within 6 feet) of a person with COVID-19 or have direct contact with that 
person are at greatest risk of infection. 

• When people with COVID-19 cough, sneeze, sing, talk, or breathe they produce respiratory droplets.  These 
droplets can range in size from larger droplets (some of which are visible) to smaller droplets.  Small 
droplets can also form particles when they dry very quickly in the airstream. 

• Infections occur mainly through exposure to respiratory droplets when a person is in close contact with 
someone who has COVID-19. 

• Respiratory droplets cause infection when they are inhaled or deposited on mucous membranes, such as 
those that line the inside of the nose and mouth. 

• As the respiratory droplets travel further from the person with COVID-19, the concentration of these droplets 
decreases.  Larger droplets fall out of the air due to gravity.  Smaller droplets and particles spread apart in the air. 

• With passing time, the amount of infectious virus in respiratory droplets also decreases. 

SARS-CoV-2 can sometimes spread by airborne transmission under certain circumstances.  
Some infections can be spread by exposure to virus in small droplets and particles that can linger in the air for 
minutes to hours.  These viruses may be able to infect people who are further than 6 feet away from the person 
who is infected or after that person has left the space.  This kind of spread is referred to as airborne transmission 
and is an important way that infections like tuberculosis, measles, and chicken pox are spread. 

• There is evidence that under certain conditions, people with COVID-19 seem to have infected others who 
were more than 6 feet away.  These transmissions occurred within enclosed spaces that had inadequate 
ventilation.  Sometimes the infected person was breathing heavily, for example while singing or exercising. 

o Under these circumstances, scientists believe the amount of infectious smaller droplet and particles 
produced by the people with COVID-19 became concentrated enough to spread the virus to other 
people.  The people who were infected were in the same space during the same time or shortly after 
the person with COVID-19 had left. 

• Available data indicate it is much more common for the virus that causes COVID-19 to spread through close 
contact with a person who has COVID-19 than through airborne transmission.2  

Spread from contact with contaminated surfaces or objects is less common. 
Respiratory droplets can also land on surfaces and objects.  It is possible that a person could get COVID-19 by 
touching a surface or object that has the virus on it and then touching their own mouth, nose, or eyes.  Spread from 
touching surfaces is not thought to be a common way that COVID-19 spreads. 

4. TRAINING REQUIREMENTS 
All employees with potential exposure to COVID-19 shall be provided training that incorporates COVID-19 exposure 
mitigation strategies, such as implementation of proper social distancing, personal hygiene (e.g., handwashing), as 
well as disinfection procedures, as outlined by CDC guidelines.  

5. EXPOSURE RISK POTENTIAL 
Worker risk of occupational exposure to COVID-19 can vary from very high, high, medium, or lower (caution) risk.  
This level of exposure is dependent on several factors, which can include industry type; need for contact within 

 
1 How COVID-19 Spreads https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.html#edn1 
2 Scientific Brief: SARS-CoV-2 and Potential Airborne Transmission | CDC https://www.cdc.gov/coronavirus/2019-ncov/more/scientific-

brief-sars-cov-2.html 

https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.html
https://www.cdc.gov/coronavirus/2019-ncov/more/scientific-brief-sars-cov-2.html
https://www.cdc.gov/coronavirus/2019-ncov/more/scientific-brief-sars-cov-2.html
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6 feet of people known to be or suspected of being infected with COVID-19; density of work environment; and 
industrial setting (i.e., healthcare building, occupied interior work area, minimal ventilation).  

Provided below is background risk level information taken from the U.S. Department of Labor Occupational Safety 
and Health Administration Guidance on preparing workplaces for COVID-19.  Risk evaluations for each project shall 
be conducted by the PP and OM in consultation with the CHSM to ensure Roux employees and subcontractors remain 
within the lower exposure (caution) category.  If it is identified there is a medium exposure risk or higher, further 
evaluation and mitigative measures shall be evaluated to reduce overall exposure risk prior to work authorization. 

 

Very High Exposure Risk (Activities not conducted by Roux) 
Very high exposure risk includes occupations/work activities with high potential for exposure to known or suspected sources 
of COVID-19 during specific medical, postmortem, or laboratory procedures.  This can include but is not limited to: 

• Healthcare workers (e.g., doctors, nurses, dentists, paramedics, emergency medical technicians) performing 
aerosol-generating procedures (e.g., intubation, cough induction procedures,  bronchoscopies, some dental 
procedures and exams, or invasive specimen collection) on known or suspected COVID-19 patients. 

• Healthcare or laboratory personnel collecting or handling specimens from known or suspected COVID-19 
patients (e.g., manipulating cultures from known or suspected COVID-19 patients). 

• Morgue workers performing autopsies, which generally involve aerosol-generating procedures on the 
bodies of people who are known to have, or suspected of having, COVID-19 at the time of their death. 

High Exposure Risk (Activities not conducted by Roux) 
High exposure risk occupations/work activities include exposure to known or suspected COVID-19 positive 
individuals.  This can include but not limited to: 

• Healthcare delivery and support staff (e.g., doctors, nurses, and other hospital staff who must enter patients’ 
rooms) exposed to known or suspected COVID-19 patients.  (Note: when such workers perform aerosol-
generating procedures, their exposure risk level becomes very high.)  

• Medical transport workers (e.g., ambulance vehicle operators) moving known or suspected COVID-19 
patients in enclosed vehicles.  

• Mortuary workers involved in preparing (e.g., for burial or cremation) the bodies of people who are known 
to have, or suspected of having, COVID-19 at the time of their death. 

Medium Exposure Risk 
Medium exposure risk occupations/work activities include those that require frequent and/or close contact with (i.e., within 
6 feet of) people who may be infected with COVID-19, but who are not known or suspected to be COVID-19 positive.  
For most of our worksites, it is assumed there is on-going community transmission for COVID-19.  Therefore, workers 
who work at sites and may have contact with the general public, other contractors, high-population-density work 
environments (i.e., greater than 10 people) fall within medium exposure risk group category.  This can include, but is not 
limited to, sampling events that require two or more workers to collect and log samples in close contact or work occurring 
in an interior space with limited ventilation and several workers present.  
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Lower Exposure Risk (Caution)  
Lower exposure risk (caution) occupations/work activities are those that do not require contact with people known 
to be or suspected of being COVID-19 positive.  During these activities, there is limited contact (i.e., within 6 feet of) 
the general public or other workers.  Workers in this category have minimal occupational contact with the public 
and other coworkers.  This can include construction oversight that does not require close contact as well as sampling 
or gauging events performed by one worker. 

6. COVID-19 HEALTH SCREENING 
6.1. Roux Employees 
All Roux employees are required to self-attest to a COVID-19 Daily Health Questionnaire which is to be completed 
at home through a mobile application on scheduled workdays.  The purpose of this program is to ensure business 
continuity as well as mitigate any potential exposure to our employees and others if it is determined employees are 
at-risk for contracting COVID-19.  As part of this self-attestation, all employees are required to take their 
temperatures daily at home to confirm they do not have a fever (> 100.4).  Employees who answer yes to any of 
these questions are instructed to contact their Office Manager and/or Department Head immediately and should 
not enter the office or go to a field site.  Information shall be used to determine appropriate internal response in 
consultation with the Human Resources Director and Corporate Health and Safety Manager. 

Below, you will find our COVID-19 Daily Health Questionnaire that all Roux employees are required to self-attest 
to every scheduled workday by 9:30 am.  If employees do not promptly fill out the questionnaire by the time 
listed above, there will be additional follow up by HR, H&S, and/or OMs. 

According to the U.S. Centers for Disease Control and Prevention & the World Health Organization, COVID-19 
Symptoms include: 

• Fever (>100. 4oF) or chills 

• Cough 

• Shortness of breath or difficulty breathing 

• Fatigue 

• Muscle or body aches 

• Headache 

• New loss of taste or smell 

• Sore throat 

• Congestion or runny nose 

• Nausea or vomiting 

• Diarrhea 

Have you experienced any of the COVID-19 related symptoms noted above in the last 14 days?  Please Note: 
We do not expect employees to answer “yes” to the symptoms question if these are symptoms you normally 
experience due to another condition or medication. 

• Yes 

• No 

Have you been in close contact* with someone who is suspected or confirmed to have COVID-19 or who is under 
investigation for COVID-19 within the last 14 days?  *Close contact is defined as someone who was within 6 feet 
of an infected person for at least 15 minutes or coming into direct contact with secretions (e.g., sharing utensils, 
being coughed on) from an infected person. 

• Yes 

• No 
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Have you traveled outside of the country, been on a cruise ship and/or traveled to areas within the United States 
which have state mandated travel restrictions in the last 14 days? 

• Yes 

• No 

Have you tested positive for COVID-19 within the last 14 days? 

• Yes 

• No 

6.2. Subcontractors 
In an effort to mitigate the risk of transmission of COVID-19, Subcontractors who shall perform work on-site are 
required to attest to the fitness of their work crew on a daily basis.  This requires each worker to self-assess by 
asking themselves the four questions listed in the section above and also contained within the Roux Subcontractor 
Work Crew COVID-19 Daily Health Attestation.  If any crew member answers “yes” to any of the questions, that 
worker is not to report to the field site and should seek proper medical advice, in accordance with local, state and 
federal guidelines.   

On a daily basis, the subcontractor supervisor must provide the Subcontractor Work Crew COVID-19 Daily Health 
Attestation complete with the names of all work crew fit to be on the site for that day (i.e., who have answered “no” 
to all questions on the self-assessment) to Roux’s Project Manager.  The Subcontractor must notify Roux if there 
have been any “yes” responses daily.  Subcontractors shall not be required to provide the name or any other 
personal information of any employee who has answered “yes” to any of the self-assessment questions, however, 
the subcontractor should provide the date and times that employee has been onsite in the prior 14 days.  Records 
shall be maintained within the project files indicating health screening has been performed, records shall be retained 
for not less than 14 days following the date of submission.  The Roux Subcontractor Work Crew COVID-19 Daily 
Health Check Attestation can be found within Appendix A. 

7. SELF-ISOLATION & QUARANTINE 
7.1. Self-Isolation 
What if I am asked to self-isolate at home and when can I return from home isolation? 
Depending on the situation, if you are COVID-19 positive or suspected to have COVID-19, employees may be 
required to self-isolate in their homes, as per CDC or local health department guidelines.  As per CDC guidance, 
return from isolation has been broken out into two categories.  The first includes confirmed or suspected COVID-19 
individuals exhibiting symptoms, and the second includes those who have not had COVID-19 symptoms 
(i.e., asymptomatic), but tested positive and are under self-isolation.  Both categories, along with strategies to return 
from home isolation, are outlined below. 

People with COVID-19 under home isolation: 
Accumulating evidence supports ending isolation and precautions for persons with COVID-19 using a symptom-
based strategy.  Specifically, researchers have reported that people with mild to moderate COVID-19 remain 
infectious no longer than 10 days after their symptoms began, and those with more severe illness or those who are 
severely immunocompromised remain infectious no longer than 20 days after their symptoms began.  
Therefore, CDC has updated the recommendations for discontinuing home isolation as follows: 

1. Persons with COVID-19 who have symptoms and were directed to care for themselves at home may 
discontinue isolation under the following conditions: 
a. At least 10 days* have passed since symptom onset;  
b. At least 24 hours have passed since resolution of fever without the use of fever-reducing medications; and 
c. Other symptoms have improved. 
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* A limited number of persons with severe illness may produce replication-competent virus beyond 10 days, which 
may warrant extending the duration of isolation for up to 20 days after symptom onset. Consultation with your 
healthcare provider will be warranted in such cases of severe illness. 

2. Persons infected with SARS-CoV-2 who never develop COVID-19 symptoms may discontinue isolation 
and other precautions 10 days after the date of their first positive RT-PCR test for SARS-CoV-2 RNA. 

7.2. Quarantine 
Employees may be required to self-quarantine due to potential exposure with a suspected and/or confirmed COVID-
19 positive individual as well as recent travel as per local/state guidelines.  People in quarantine should stay home, 
separate themselves from others, monitor their health, and follow directions from their state or local health department.  
If Roux employees meet the criteria to self-quarantine based on potential exposure/travel, they are required to self-
quarantine for 14 days regardless of local/state exemptions.  Even if you test negative for COVID-19 or feel healthy, 
symptoms may still appear 2 to 14 days after exposure to the virus. 

7.2.1. Close Contact Quarantine 
Employees who have come into close contact with someone who has COVID-19 are required to self-quarantine for 
14 days following their last contact with the COVID-19 positive person.  Close contact can be defined as being 
within 6 feet of someone who has COVID-19 for a total of 15 minutes or more, providing care at home to someone 
who is sick with COVID-19, having direct physical contact with COVID-19 individual, sharing utensils with COVID-19 
individual, and being sneezed/coughed on by someone with COVID-19. 

7.2.2. Travel Related Quarantine 
All travel out of state must be communicated with the OM and/or Department Head prior to departure.  Please note, 
some state/local entities require submissions of traveler health forms.  It is expected all Roux employees will comply 
with such state/local travel requirements.  All employees returning from international and/or cruise ship travel must 
quarantine for 14 days from the time they have returned home.  

Personal Travel 
Employees who will be traveling out of state are responsible for checking the local/state quarantine guidance for 
the regions they are traveling from and to in advance of travel and notifying their OM prior to traveling in order to 
evaluate the impact on the business.  Based on state/local guidelines you may be required to quarantine for 14 days 
from the time you have returned home.  

Work-Related Travel 
The Project Team (i.e., PM & PP) and field staff who will be traveling are responsible for checking the local/state 
quarantine guidance for the regions they are traveling from and to in advance of travel and notifying their OM prior 
to traveling in order to evaluate the impact to the business.  Additionally, health and safety considerations shall be 
reviewed by the OM in consultation with the CHSM regarding logistics and overnight accommodations.  Based on 
state/local guidelines, you may be required to quarantine for 14 days from the time you have returned home.  

8. WORKPLACE CONTROLS 
During the project planning phase, worksite evaluations shall be carried out by the PP and OM in consultation with 
the CHSM to determine risk exposure levels for work activities.  If it is determined there is a medium exposure risk 
level or higher, additional workplace controls shall be evaluated and implemented as required in addition to the 
basic infection prevention measures outlined below in Section 8.  Additional workplace controls can include 
engineering controls (i.e., ventilation, physical barriers), administrative controls (i.e., minimizing contact between 
workers, rotating shifts, site specific training), and additional personal protective equipment (i.e., respiratory 
protection).  If exposure risk cannot be mitigated, potential project postponement may be necessary at the discretion 
of the OM in consultation with the CHSM.  
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A Job Safety Analysis (JSA) has been developed and is provided in Appendix B, which summarizes and applies 
concepts within this guidance including the infection prevention measures listed below.  This JSA shall be required 
for all field work in areas where there is community-based transmission of COVID-19.  

9. INFECTION PREVENTION MEASURES 
The following is basic infection prevention and personal hygiene practices which shall be implemented for all Roux 
field activities as well as in the office setting. 

• Personal Hygiene 
o Wash your hands often with soap and water for at least 20 seconds. 

 If soap and water are not available, use an alcohol-based sanitizer that contains at least 60% ethanol 
or 70% isopropanol.  

 Key times to wash your hands include after blowing your nose, coughing or sneezing, after using 
the restroom, and before eating or preparing food. 

o Do not touch your eyes, face, nose and mouth with unwashed hands. 

o Cover your mouth and nose with a tissue when you cough or sneeze or use the inside of your elbow.  

o Throw potentially contaminated items (e.g., used tissues) in the trash. 

• Avoid Close Contact/Secondary Contact with People and Potentially Contaminated Surfaces 
o Apply appropriate social distance (6+ feet). 
o Stop handshaking—use and utilize other noncontact methods for greeting. 
o Do not work in areas with limited ventilation with other Site workers (e.g., small work trailer which lacks 

HVAC system).  If working in a trailer, the following conditions must be met: limited to 4 workers, large 
enough to have the ability to apply social distance and has open windows and/or operational HVAC to 
ensure proper ventilation of the workspace. 

o Morning tailgate/safety meetings shall occur outside and not within work trailers. 
 Do not require employees or subcontractors to sign in using the same tailgate form.  The Site 

Supervisor/SHSO should record names of those in attendance on the form. 
 If the Site has more than 10 workers, separate tailgate meetings should be performed in smaller 

groups. 
o Do not share equipment or other items with co-workers and subcontractors unless wearing appropriate 

PPE (e.g., nitrile gloves).  Assume equipment and other surfaces are potentially contaminated and 
remove gloves aseptically. 

o If receiving labware or other equipment disinfect to the extent feasible.  If there are concerns for 
contaminating labware please wear appropriate PPE (e.g., gloves) to minimize contact. 

o Contact your lab/equipment vendor to confirm equipment is properly disinfected prior to being shipped. 
o Do not carpool with others (e.g., clients, coworkers). 
o For company owned vehicles limit sharing of vehicles with coworkers.  If unable to limit sharing of 

company owned vehicles, properly disinfect vehicle before driving with a focus on commonly touched 
surfaces (e.g., steering wheels, shifters, buttons, etc.). 

o Use caution when using public restrooms, portable toilets.  Use paper towel as a barrier when touching 
door handles and faucets. 

• Cleaning and Disinfecting  
o Clean and disinfect frequently touched surfaces daily.  Commonly touched items can include but are not 

limited to tables, doorknobs, light switches, countertops, handles, desks, phones, keyboards, toilets, 
faucets, sinks, and field equipment (i.e., photo-ionization detector, field equipment).  

o Hard (Non-porous) Surfaces 
 If surfaces are dirty, they should be cleaned with a detergent/soap and water prior to disinfection. 
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 Refer to the manufacturer’s instructions to ensure safe and effective use of the product and wear 
appropriate personal protective equipment (e.g., gloves, safety glasses, face shield). 

 Many products require: 
• Keeping surface wet for a period of time (i.e., contact time) 

o Refer to manufacturer’s instructions outlining adequate contact time. 
• Precautions such as wearing gloves and making sure you have good ventilation during use of 

the product. 
 Disposable gloves should be removed aseptically and discarded after cleaning. Wash hands 

immediately following removal of gloves. Refer to Appendix C for how to remove gloves aseptically. 
 For disinfection, diluted household bleach solutions, alcohol solutions with at least 70% alcohol, and 

most common EPA-registered household disinfectants should be effective. 
• Diluted household bleach solutions can be used if appropriate for the surface. 

Follow manufacturer’s instructions for application and proper ventilation. Check to ensure the 
product is not past its expiration date. Never mix household bleach with ammonia or any other 
cleanser. Unexpired household bleach will be effective against coronaviruses when properly 
diluted. Leave the solution on the surface for at least 1 minute. 
o Prepare a bleach solution by mixing: 

⁻ 5 tablespoons (1/3 cup) bleach per gallon of water or 
⁻ 4 teaspoons bleach per quart of water 

 Products with EPA-approved emerging viral pathogen claims are expected to be effective against 
COVID-19.  Follow the manufacturer’s instructions for all cleaning and disinfecting products 
(e.g., concentration, application method and contact time, etc.).  

o Soft (Porous) Surfaces 
 For soft (porous) surfaces, remove visible contamination if present and clean with appropriate 

cleaners indicated for use on the surfaces.  After cleaning: 
• Launder items as appropriate in accordance with the manufacturer’s instructions.  If possible, 

launder using the warmest appropriate water setting for the item and dry items completely; or 
• Use products with the EPA-approved emerging viral pathogens that claim they are suitable 

for porous surfaces.  

o Electronics 
 For electronics such as tablets, touch screens, keyboards, remote controls, etc. remove visible 

contamination if present. 
• Follow the manufacturer’s instructions for all cleaning and disinfection products. 
• Consider use of wipeable covers for electronics. 
• If no manufacturer guidance is available, consider the use of alcohol-based wipes or sprays 

containing at least 70% alcohol to disinfect touch screens.  Dry surfaces thoroughly to avoid 
pooling of liquids. 

o Linens, Clothing, and Other Items that Go in the Laundry 
 Although it is unlikely field clothing would become potentially contaminated with COVID-19, it is 

recommended that field staff regularly launder field clothing following any field event upon returning home. 
 In order to minimize the possibility of dispersing the virus from potentially contaminated clothing, do 

not shake dirty laundry. 
 Wash items as appropriate in accordance with the manufacturer’s instructions.  If possible, launder 

items using the warmest appropriate water setting for the items and dry items completely. 
 Clean and disinfect hampers or other containers used for transporting laundry according to guidance 

listed above. 

https://www.epa.gov/pesticide-registration/list-n-disinfectants-use-against-sars-cov-2
https://www.epa.gov/pesticide-registration/list-n-disinfectants-use-against-sars-cov-2
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10. CLOTH FACE COVERINGS 
The CDC recommends the use of cloth face coverings in public settings where other social distancing measures 
are difficult to maintain, such as grocery stores and pharmacies, and especially in areas of significant community-
based transmission.  This recommendation is based on recent studies and an understanding that a significant 
portion of asymptomatic, as well as pre-symptomatic, individuals can shed the virus to others before showing 
symptoms.  Studies indicate that COVID-19 can spread among people interacting in close proximity through 
speaking, coughing, or sneezing.  The purpose of the cloth covering is NOT to provide protection to the wearer, but 
to protect the wearer from unknowingly infecting others if they are asymptomatic/pre-symptomatic.  The use of cloth 
face coverings is to supplement and NOT replace the existing practices outlined above.  

Based on existing studies and on-going recommendations and/or requirements from federal, state, and local 
entities, Roux is recommending the use of cloth face coverings, when appropriate.  Appropriate use is defined when 
local authorities or clients require the use of cloth face coverings in conjunction with established social distancing, 
or if an employee elects to use a cloth covering on their own accord.  Roux will provide cloth face coverings that 
shall meet the basic requirements outlined by the CDC guidance. 

Cloth Face Coverings should: 

• Fit snugly but comfortably against the side of the face; 

• Covers your nose and mouth and secure it under your chin; 

• Include multiple layers of fabric; 

• Allow for breathing without restriction; and 

• Be able to be laundered and machine dried with no damage or change to shape. 

When donning and doffing the cloth face covering, individuals should avoid touching their eyes, nose, and mouth.  
Following removal of the cloth face covering, employees should wash their hands immediately using the guidelines 
described in Section 8 above.  Cloth face coverings should be routinely washed depending on the frequency of use. 

The CDC does not recommend the use of gaiters or face shields. Evaluation of these face covers is on-going but 
effectiveness is unknown at this time. Masks with exhalation valves or vents should NOT be worn to help prevent 
the person wearing the mask from spreading COVID-19 to others (source control).  

Note, the cloth face coverings recommended are not surgical masks or N-95 respirators.  Those are critical supplies 
that must continue to be reserved for healthcare workers and other medical first responders, as recommended by 
current CDC guidance.  Should there be a requirement for workers to be in respiratory protection (e.g., full-face 
respirator w/cartridges, P100, N95 respirators), it shall be addressed during the project pre-planning phase, which 
includes discussions with the PP and OM in consultation with CHSM. 

11. HOTEL SELECTION PROCESS AND OVERNIGHT/REMOTE WORK 
Hotel Selection 
Due to the current  COVID-19 situation, Roux is recommending overnight travel be limited to the extent possible.  
If there is a project requiring the overnight stay at a hotel, accommodations shall be made only after the hotel and 
hotel’s location have been vetted in accordance with Roux’s established guidance as defined below.  The Project 
Team, which includes the Project Manager (PM) and PP along with the OM, in consultation with the CHSM, shall 
verify the hotel has appropriate protocols in place to limit the potential exposure and spread of COVID- 19 through 
proper cleaning and disinfection practices.  Discussions with the hotel shall include, but are not limited to, measures 
taken to keep guests safe during their stay, guest room sanitization schedule, training of staff regarding disinfecting 
protocols using EPA-approved disinfectants, hotel staff fitness for duty requirements, etc.  Some example questions 
are listed below.  Following the initial hotel assessment by the Project Team, the OM and the CHSM shall review 
the hotel assessment findings prior to the CHSM’s authorization that the hotel may be used by any Roux employees.  
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Sample Questions for Evaluating Hotels 

1. Is there an established COVID-19 guidance/policy your location is following? 

2. What additional measures are being implemented to keep workers and customers safe?; (e.g. 
signs/placards, social-distancing/mask reminders) 

3. Is there a guest room sanitization schedule? 

4. Have staff been trained on properly cleaning/disinfecting areas? 

5. What types of disinfectants are in use at your location? 

6. How are you evaluating staff fitness for duty? (e.g., temperature checks, not reporting to work when sick, etc.) 

Employees staying overnight should abide by the following guidance:  

• Ensure you properly disinfect your room upon arrival.  This should include a wipe down of all commonly 
touched surfaces with an approved disinfectant.  Use appropriate PPE (e.g., nitrile gloves) when 
disinfecting surfaces. 

• Place the “Do Not Disturb” placard on the room while away and consider limiting hotel housekeeping service 
to the extent feasible ( e.g., not having the room cleaned each day) to minimize potential secondary contact 
with others.  

• Do not spend any more time in hotel common areas (i.e., lobby, hallways, etc.) than is necessary.  

• Follow proper Infection Prevention Measures found within Section 8 above. 

• Have meals in your hotel room after disinfecting outer package surfaces, as outlined in Section 8 above.  
Do not eat in public spaces or restaurants. 

• If the hotel has a restaurant or café, do not have your meal in a common area; instead order food to be 
picked up or delivered to your room.  If delivered, opt for contactless delivery (left outside the door, delivery 
person knocks and leaves).  Always use your own pen if you need to sign something.  

• Employees may also pick up food from takeout locations, order groceries or food for delivery to the hotel. 
Call local restaurants to order food for delivery (call the hotel lobby for recommendations) or use food 
ordering apps.  Some apps have options for contactless delivery. 

12. TRANSPORTATION-RENTAL CARS AND ROUX-OWNED VEHICLES 
Rental Cars 
Due to the current COVID-19 situation, Roux recommends rental car usage be limited to the extent possible.  If there 
is a project requiring the use of a rental car (e.g. truck/van), accommodations shall be made only after the rental 
car company and their store’s location have been vetted in accordance with Roux’s established guidance, as 
defined below.  The Project Team (PM and PP) and OM in consultation with the CHSM shall verify the rental 
company where you are picking up your vehicle has appropriate protocols in place to limit the potential exposure 
and spread of COVID- 19 through proper cleaning and disinfection practices.  Discussions with the rental car 
company shall include, but are not limited to, measures to be taken to keep customers safe during pickup/drop-off, 
rental car disinfection protocols, training of staff regarding disinfecting protocols using EPA-approved disinfectants, 
rental car company staff fitness for duty requirements, etc.  Some example questions are listed below.  Following 
the initial rental car company store assessment by the Project Team, the OM and the CHSM shall review the rental 
car company assessment findings prior to the CHSM’s authorization that the rental car company store may be used 
by any Roux employees. 

Sample Questions for Evaluating Rental Car Companies 

1. Is there an established COVID-19 guidance your location is following? 

2. What additional measures are being implemented to keep workers and customers safe? 

3. Is there a car sanitization schedule? 
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4. Have staff been trained on properly cleaning/disinfecting vehicles? 

5. What types of disinfections are in use at your location? 

6. How are you evaluating staff fitness for duty? (e.g., temperature checks, not reporting to work when sick, etc.) 

Upon vehicle pickup, employees shall don nitrile gloves and safety glasses and clean/disinfect all high-touch 
surfaces (steering wheel, knobs, door handles, turn signals, radio, etc.) by wiping thoroughly with approved 
disinfectants (following manufacturer’s instructions).  Aseptically remove gloves and dispose of them along with 
rags/wipes, appropriately.  Wash hands or use hand sanitizer immediately after each episode of cleaning.  Due to 
social distancing requirements, personnel shall not carpool to destinations. 

Roux-Owned Vehicles 
Due to the current COVID-19 situation, Roux-owned vehicles should be dedicated to individual employees to the 
extent feasible, and if authorized by the OM.  In the case this cannot be accommodated, employees shall don nitrile 
gloves and safety glasses, and clean/disinfect all high-touch surfaces (steering wheel, knobs, door handles, turn 
signals, radio, etc.) by wiping thoroughly with approved disinfectants (following manufacturer’s instructions).  
This cleaning and disinfection shall occur before and after each use of the vehicle.  Aseptically remove gloves and 
dispose of them along with rags/wipes, appropriately.  Wash hands or use hand sanitizer immediately after each 
episode of cleaning.  Due to social distancing requirements, personnel shall not carpool to destinations.
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Roux Subcontractor Work Crew 

COVID-19 Daily Health Screening Questionnaire 
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Subcontractor Work Crew 
COVID-19 Daily Health Attestation 

Date:  

Company Name:   

Supervisor Name:                                                            Signature: 

Project Name:  

Site Address:   

Number of Workers on site:   

Prior to entry onto a field site, the following questions shall be asked by the Subcontractor Supervisor to their 
work crew.  

It is preferred this questionnaire is completed for each individual prior to their arrival at the field site. If the answer 
to any of these questions is YES, the worker is not to report to the field site and seek proper medical advice, in 
accordance with CDC Guidelines.  

The Subcontractor Supervisor must provide this form on a daily basis to the Roux primary contact for 
the project and notify Roux of any YES responses.  

1. Have you experienced any signs/symptoms of COVID-19 such as fever (>100.4oF), cough, shortness of 
breath, chills, fatigue, muscle/body aches, headache, new loss of taste or smell, sore throat, congestion 
or runny nose, nausea/vomiting or diarrhea in the last 14 days? 

2. Have you been in close contact* with someone who is suspected or confirmed to have COVID-19 or who 
is under investigation for COVID-19 within the last 14 days? 

*Close contact is defined as someone who was within 6 feet of an infected person for at least 15 minutes or 
coming into direct contact with secretions (e.g. sharing utensils, being coughed on) from an infected person. 

3. Have you traveled outside of the country, been on a cruise ship and/or traveled to areas within the United 
States which have state mandated travel restrictions in the last 14 days? 

4. Have you tested positive for COVID-19 within the last 14 days? 

Please list the crew member’s names on site for the day. 

1.  9. 

2.  10.  

3.  11.  

4.  12.  

5.  13.  

6.  14.  

7.  15.  

8.  16.  
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APPENDIX B 

Job Safety Analysis-Working in  
Areas Affected by COVID-19 

  



¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into six types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or stress / ergonomics / lifting 
techniques; Exposure - inhalation/skin hazards, energy source; Energy Source – electricity, pressure, compression/tension. 

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the recommended safe operating procedures.  Say exactly what 
needs to be done - such as "use two persons to lift".  Avoid general statements such as, "be careful". 

 

ROUX ASSOCIATES, INC. 

JOB SAFETY ANALYSIS Ctrl. No. CVD-19 DATE: 04/16/2020 
     NEW  
     REVISED 

 
PAGE 1 of 2 

JSA TYPE CATEGORY 
Generic 

WORK TYPE 
Fieldwork 

WORK ACTIVITY (Description)  
Working in Areas Affected by 
Coronavirus 

DEVELOPMENT TEAM POSITION / TITLE REVIEWED BY: POSITION / TITLE 
Kristina DeLuca Health and Safety Specialist Brian Hobbs CHSM 

REQUIRED AND / OR RECOMMENDED PERSONAL PROTECTIVE EQUIPMENT  
 LIFE VEST 
 HARD HAT – In field 
 LIFELINE / BODY HARNESS 
 SAFETY GLASSES – In field 

 GOGGLES 
 FACE SHIELD 
 HEARING PROTECTION 
 SAFETY SHOES – Steel/composite toe in fie  

 AIR PURIFYING RESPIRATOR 
 SUPPLIED RESPIRATOR 
 PPE CLOTHING – High visibility 

vest in field 

 GLOVES – Leather/cut-
resistant in field and nitrile 
as needed 

 OTHER   
REQUIRED AND / OR RECOMMENDED EQUIPMENT 

Cloth face covering, nitrile gloves, hand soap, water source, hand sanitizer, disinfectant spray and disinfectant wipes. 
Commitment to Safety – All personnel onsite will actively participate in SPSA performance by verbalizing SPSAs throughout the day. 
SOCIAL DISTANCING: Maintain 6’ of distance between yourself and all other people at all times. If you do not believe the scope of work 
can be conducted while maintaining this distance, contact your Project Manager immediately. 

Assess 
¹JOB STEPS 

Analyze 
²POTENTIAL HAZARDS 

Act 
³CRITICAL ACTIONS 

1. Project 
Preplanning  

N/A • Review and follow COVID-19 CDC, Roux, Client and local 
orders/protocols. 

• Ensure all workers are fit for duty - anyone feeling sick should remain at 
home even if symptoms do not align with COVID-19. If a worker has been 
in contact with someone potentially positive or positive for COVID-19, 
contact your Office Manager. 

• Determine PPE needs and ensure adequate supply of disinfectant 
wipes/spray, soap and water or hand sanitizer at Site. Due to high 
demands and limited supply, plan ahead.  

• Use the minimum number of employees necessary to safely complete the 
work.  

2. Mobilization Exposure:  
Becoming infected or 
infecting co-workers 

Personal/Rental/Roux Owned Vehicle 
• Do not carpool. 
• Use the same vehicle every day and do not share with co-workers. 
• Verify workers/other people are not approaching vehicle prior to exiting 

the vehicle. Maintain 6’ of distance from others. 
• DO not valet your car or allow others to use your car. If necessary, don 

nitrile gloves and safety glasses and clean/disinfect all high touch 
surfaces (steering wheel, knobs, door handles, turn signals, radio, etc.) 
by wiping thoroughly with approved disinfectants (follow manufacturer’s 
instructions). This cleaning and disinfection shall occur before and after 
each use of the vehicle. Aseptically remove gloves and dispose of them 
along with rags/wipes, appropriately. Wash hands or use hand sanitizer 
immediately after each episode of cleaning. 

Public Transportation 
• Public transit should not be used unless absolutely necessary.  Consider 

renting a car rather than taking public transit. If public transit is required, 
wear appropriate PPE and apply social distancing (6 ft). Use proper 
donning and doffing procedures for nitrile gloves. Wash hands or use 
hand sanitizer immediately after. 

Hotel Stay (Refer to COVID-19 H&S Guidance for more info) 
• If a hotel stay is deemed necessary for the given field work, ensure that you 

disinfect your room upon initial arrival and returning each day. Disinfect all 
surfaces of your room with an appropriate disinfectant using nitrile gloves. 
Use proper donning and doffing procedures for nitrile gloves.  

• Place the “Do Not Disturb” placard on the room while away and limit 
housekeeping services to the extent feasible during your stay to minimize 
the reintroduction and spread of the virus from others. Minimize, or avoid 
entirely, time spent in hotel common areas (i.e., the lobby, dining areas, 
gyms, etc.). Wash hands or use hand sanitizer often. 



¹ Each Job or Operation consists of a set of tasks / steps.  Be sure to list all the steps needed to perform job. 
² A hazard is a potential danger.  Break hazards into six types:  Contact - victim is struck by or strikes an object;  

Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive strain or stress / ergonomics / lifting 
techniques; Exposure - inhalation/skin hazards; Energy source – electricity, pressure, compression/tension.  

³ Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the risk.  List the recommended safe operating procedures.  Say exactly what 
needs to be done - such as "use two persons to lift".  Avoid general statements such as, "be careful". 

ROUX ASSOCIATES, INC. 

3. Tailgate Meeting Exposure: 
Becoming infected or 
infecting co-workers  

• Must occur outside or remotely (i.e. video or conference call).
• Maintain at least a 6+ ft distance between you and others.
• Discuss primary infection prevention measures listed below.
• Do not require employees or subcontractors to sign in, the Site

Supervisor shall record names on the attendance form.
• If the Site has more than 10 workers, separate tailgate meetings should

be performed.
• Discuss COVID-19 symptoms with coworkers and subcontractors to

ensure fitness for duty. Anyone exhibiting signs or symptoms should be
instructed to leave the Site, contact your Project Manager.

4. Site Activities Exposure: 
Becoming infected or 
infecting co-workers  

• Coordinate field activities at the beginning of the day (i.e. Tailgate 
meeting) to minimize time spent in crowded spaces or overlap while 
completing job tasks.

• Don cloth face coverings as appropriate.
• Apply social distancing (6+ ft) when interacting with others. If anyone 

comes within 6 ft of you while conducting work and your work prevents 
you from moving away, politely ask them to move back. If others are 
unable to move from your space, stop work and leave area.

• Do not shake hands or touch others.
• Do not share equipment or other items with co-workers and 

subcontractors unless wearing appropriate PPE (e.g. nitrile gloves). 
Assume equipment and other surfaces are potentially contaminated and 
remove gloves aseptically (See Appendix B of Roux Interim H&S 
Guidance for proper glove removal).

• If anyone is coughing or sneezing in your vicinity, stop work and leave 
the area.

• Do not work in areas with limited ventilation with others.
• Cover your mouth and nose with tissue or paper towel or with your elbow 

when coughing or sneezing and wash hands or use hand sanitizer 
immediately after. If sick contact SHSO/PM and leave Site immediately.

• Disinfect work surfaces/areas with approved disinfectant you’re 
responsible for (ex: desk, office doorknob, computer, etc.) at least once 
at the beginning of your shift and at least once at the end of your shift 
with either sanitizing wipes or disinfectant spray.

• Phones should be operated hands free to extent feasible. Sanitize your 
phone on a regular basis. Disinfection should also take place whenever 
suspected contaminated material comes in contact with any work 
surfaces/areas. Wash hands or use hand sanitizer immediately after.

• Avoid public spaces and going out to eat by bringing your own lunch to 
the Site. If performing work in high density urban areas, it is 
recommended all food must be consumed at or in your vehicle. Wash 
hands or use hand sanitizer before eating and immediately after.

Primary Infection Prevention Measures 
• Wash your hands often with soap and water for at least 20 seconds.

o If soap and water are not available, use an alcohol-based sanitizer that contains at least 60% ethanol or 70% isopropanol. Key times
to wash hands include after blowing your nose, coughing or sneezing, after using the restroom, and before eating or preparing food.

• Do not touch your eyes, face, nose and mouth with unwashed hands.
• Cover your mouth and nose with a tissue when you cough or sneeze or use the inside of your elbow. Throw potentially contaminated items (e.g.

used tissues) in the trash.
• Avoid close contact/secondary contact with people and potentially contaminated surfaces.

o Apply appropriate social distance (6+ feet).
o Stop handshaking/touching others and use caution when accessing public spaces.

• Clean and disinfect frequently touched surfaces daily. Commonly touched items can include but are not limited to tables, doorknobs, light
switches, countertops, handles, desks, phones, keyboard, toilets, sinks and field equipment. If surfaces are dirty, they should be cleaned with
soap and water prior to disinfection.  If surface cannot be cleaned/disinfected, then wash hands or use sanitizer as soon as possible.
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APPENDIX C 

How to Remove Gloves  
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 Site-Specific Health and Safety Plan 
Citizens Gas Works Manufactured Gas Plant – Brooklyn, New York 

 

3320.0001Y114/CVRS ROUX 

APPENDIX D 

Personal Protective Equipment (PPE) Management Program 
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1.  PURPOSE 

Roux Associates, Inc. and its affiliated companies, Roux Environmental Engineering and Geology, D.P.C, 
and Remedial Engineering (collectively, “Roux”) has instituted the following program to establish 
guidelines for the selection of personal protective equipment (PPE) for use by Roux personnel performing 
field activities in hazardous environments.  PPE is not meant to be a substitute for engineering, work 
practice, and/or administrative controls, but PPE should be used in conjunction with these controls to 
protect the employees in the work place.  Clothing, body coverings, and other accessories designed to 
prevent worker exposure to workplace hazards are all types of PPE.  To ensure adequate PPE 
employee-owned PPE is evaluated on a case-by-case basis to insure its adequacy, maintenance and 
sanitation.  

2.  SCOPE AND APPLICABILITY  

These guidelines apply to all PPE selection decisions to be made in implementing the Roux program.  
The foundations for this program are the numerous Occupational Health and Safety Administration 
(OSHA) standards related to PPE cited in 29 CFR 1910 Subpart I, 29 CFR 1926 Subpart E, and the 
hazardous environment work employee protection requirements under the OSHA Hazardous Waste 
Operations and Emergency Response (HAZWOPER) standard at 29 CFR 1910.120 and 1926.65.  To 
ensure hazard assessments are documented the levels of protection, types of protection and tasks 
requiring protection are covered in site-specific Health and Safety Plans (HASPs) and Job Safety 
Analyses (JSAs). 

3.  PROCEDURES 

Due to the varied nature of site activities and the different potential hazards associated with different 
sites, several aspects must be considered when selecting PPE.  The following text describes PPE 
selection logic and provides guidelines and requirements for the appropriate selection and use of PPE.  

3.1  Introduction 

To harm the body, chemicals must first gain entrance.  The intact skin and the respiratory tract are usually 
the first body tissues attacked by chemical contaminants.  These tissues provide barriers to some 
chemicals but in many cases, are damaged themselves or are highly permeable by certain chemical 
compounds.  Personal protective equipment therefore is used to minimize or eliminate chemical 
compounds coming into contact with these first barrier tissues.  

The proper selection of equipment is important in preventing exposures.  The PM making the selection 
will have to take several factors into consideration.  The level of protection, type and kind of equipment 
selected depends on the hazardous conditions and in some cases cost, availability, compatibility with 
other equipment, and performance.  An accurate assessment of all these factors must be made before 
work can be safely carried out.  

3.2  Types of PPE 

The type and selection of PPE must meet certain general criteria and requirements as required under 
OSHA 29 CFR 1910.132 and 1926.95.  In addition to these general requirements, specific requirements 
and specifications exist for some types of PPE that form the basis of the protective clothing scheme.  
Following is a list of the common types of specific PPE and the specific requirements for the PPE type, 
where applicable:  

1. Hard Hats - Regulated by 29 CFR 1910.135 and 1926.100; and, specified in ANSI Z89.1.  
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2. Face Shields and Safety Glasses - Regulated by 29 CFR 1910.133 and 1926.102; and, specified 
in ANSI Z87.1.  

3. Respiratory Protection - Regulated by 29 CFR 1910.134 and 1926.103.  

4. Hand Protection - Not specifically regulated. 

5. Foot Protection - Regulated by 29 CFR 1910.136 and 1926.96; and, specified in ANSI Z41.1.  

6. Protective Clothing (e.g., fully encapsulated suits, aprons) - Not specifically regulated.  

3.3  Protective Clothing Selection Criteria 
3.3.1  Chemicals Present 

The most important factor in selecting PPE is the determination of what chemicals the employee may be 
exposed to.  On field investigations, the number of chemicals may range from a few to several hundred.  
The exact chemicals or group of chemicals present at the site (certain groups tend to require similar 
protection) can be determined by collecting and analyzing samples of the air, soil, water, or other site 
media.  When data are lacking, research into the materials used or stored at the site can be used to infer 
chemicals possibly on the site.  

Once the known or suspected chemicals have been identified, and taking into consideration the type of 
work to be performed, the most appropriate clothing shall be selected.  

Protective garments are made of several different substances for protection against specific chemicals.  
There is no universal protective material.  All will decompose, be permeated by, or otherwise fail to 
protect under given circumstances.  Fortunately, most manufacturers make guides to the use of their 
products (i.e., Dupont’s Tyvek™ Permeation Guide).  These guides are usually for gloves and coveralls 
and typically provide information regarding chemical degradation rates (failure of the material to maintain 
structural integrity when in contact with the chemical), and may provide information on the permeation 
rate (whether or not the material allows the chemical to pass through).  When permeation tables are 
available, they shall be used in conjunction with degradation tables to determine the most appropriate 
protective material.  

During most site work, chemicals are usually in mixed combinations and the protective materials are not 
in continuous contact with pure chemicals for long periods of time; therefore, the selected material may 
be adequate for the particular chemical and type of work being performed, yet not the "best" protecting 
material for all site chemicals and activities.  Selection shall depend upon the most hazardous chemicals 
based on their hazards and concentrations.  Sometimes layering, using several different layers of 
protective materials, affords the best protection.  

3.3.2  Concentration of the Chemical(s) 

One of the major criteria for selecting protective material is the concentration of the chemical(s) in air, 
liquid, and/or solid state.  Airborne and liquid chemical concentrations should be compared to the OSHA 
standards and/or American Conference of Governmental Industrial Hygienists (ACGIH) and National 
Institute for Occupational Safety and Health (NIOSH) guidelines to determine the level of skin or other 
absorptive surface (e.g., eyes) protection needed.  While these standards are not designed specifically for 
skin exposed directly to the liquid, they may provide skin designations indicative of chemicals known to 
have significant skin or dermal absorption effects.  For example, airborne levels of PCB on-site may be 
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low because it is not very volatile, so the inhalation hazard may be minimal; however, PCB-containing 
liquid coming in direct contact with the skin may cause overexposure.  Thus, PCB has been assigned a 
skin designation in both the OSHA and ACGIH exposure limit tables.  

3.3.3  Physical State 

The characteristics of a chemical may range from nontoxic to extremely toxic depending on its physical 
state.  Inorganic lead in soil would not be considered toxic to site personnel, unless it became airborne, 
since it is generally not absorbed through the intact skin.  Organic lead in a liquid could be readily 
absorbed.  Soil is frequently contaminated with hazardous materials.  Concentrations will vary from a few 
parts per million to nearly one hundred percent.  The degree of hazard is dependent on the type of soil 
and concentration of the chemical.  Generally speaking, "dry" soils do not cause a hazard to site 
personnel if they take minimal precautions such as wearing some type of lightweight gloves.  

3.3.4  Length of Exposure 

The length of time a material is exposed to a chemical increases the probability of breakthrough.  
Determinations of actual breakthrough times for short-term exposures indicate that several different 
materials can be used which would be considered inadequate under long-term exposures.  It should be 
kept in mind that during testing, a pure (100% composition) liquid is usually placed in direct contact with 
the material producing a worst-case situation.  

3.3.5  Abrasion 

When selecting protective clothing, the job the employee is engaged in must be taken into consideration.  
Persons moving drums or performing other manual tasks may require added protection for their hands, 
lower chest and thighs.  The use of leather gloves and a heavy apron over the other normal protective 
clothing will help prevent damage to the normal PPE and thus reduce worker exposures.  

3.3.6  Dexterity 

Although protection from skin and inhalation hazards is the primary concern when selecting PPE, the 
ability to perform the assigned task must be maintained.  For example, personnel cannot be expected to 
perform work that requires fine dexterity if they must wear a thick glove.  Therefore, the PPE selection 
process must consider the task being performed and provide PPE alternatives or techniques that allow 
dexterity to be maintained while still protecting the worker (e.g., wearing tight latex gloves over more 
bulky hand protection to increase dexterity).  

3.3.7  Ability to Decontaminate 

If disposable clothing cannot be used, the ability to decontaminate the materials selected must be taken 
into consideration.  Once a chemical contacts the material, it must be cleaned before it can be reused.  
If the chemical has completely permeated the material, it is unlikely that the clothing can be adequately 
decontaminated and the material should be discarded.  

3.3.8  Climactic Conditions 

The human body works best with few restraints from clothing.  Protective clothing adds a burden by 
adding weight and restricting movement as well as preventing the natural cooling process.  In severe 
situations, a modified work program must be used.  
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Some materials act differently when they are very hot and very cold.  For example, PVC becomes almost 
brittle in very cold temperatures.  If there are any questions about the stability of the protective materials 
under different conditions, the manufacturer should be contacted.  

3.3.9  Work Load 

Like climactic conditions, the type of work activity may affect work duration and the ability or personnel to 
perform certain tasks.  Similarly, the amount of protective materials a person wears will affect their ability 
to perform certain tasks.  For example, a person in a total encapsulating suit, even at 72 oF, cannot work 
for more than a short period of time without requiring a break.  

The work schedule should be adjusted to maintain the health of the employees.  Special consideration 
should be given to the selection of clothing that both protects and adds the least burden when personnel 
are required to perform strenuous tasks.  Excessive bodily stress frequently represents the most 
significant hazard encountered during field work.  

3.4  Types of Protective Materials 
1. Cellulose or Paper  

2. Natural and Synthetic Fibers  

a. Tyvek™  

b. Nomex™  

3. Elastomers  

a. Polyethylene  

b. Saran  

c. Polyvinyl Chloride (PVC)  

d. Neoprene  

e. Butyl Rubber  

f. Viton  

3.5  Protection Levels 
3.5.1  Level A Protection 

Level A protection (a fully encapsulated suit) is used when skin hazards exist or when there is no known 
data that positively rule out skin and other absorption hazards.  Since Level A protection is extremely 
physiologically and psychologically stressful, the decision to use this protection must be carefully 
considered.  At no time will Level A work be performed without the consent of the OM.  The following 
conditions suggest a need for Level A protection:  

• confined facilities where probability of skin contact is high;  

• sites containing known skin hazards;   

• sites with no established history to rule out skin and other absorption hazards;  

• atmosphere immediately dangerous to life and health (IDLH) through the skin absorption route;  

• site exhibiting signs of acute mammalian toxicity (e.g., dead animals, illnesses associated with 
past entry into site by humans);   
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• sites at which sealed drums of unknown materials must be opened;  

• total atmospheric readings on the Photoionization Detector (PID), Flame Ionization Detector 
(FID), and similar instruments indicate 500 to 1,000 ppm of unidentified substances; and  

• extremely hazardous substances (e.g., cyanide compounds, concentrated pesticides, Department 
of Transportation Poison "A" materials, suspected carcinogens and infectious substances) are 
known or suspected to be present and skin contact is possible.  

The following items constitute Level A protection:  

• open circuit, pressure-demand self-contained breathing apparatus (SCBA);   

• totally encapsulated suit;   

• gloves, inner (surgical type);  

• gloves, outer; 

• chemical protective;  

• boots, chemical protective, steel toe and shank;   

• radiation detector (if applicable); and   

• communications.  

3.5.2  Level B Protection 

Level B protection is utilized when the highest level of respiratory protection is needed but hazardous 
material exposure to the few unprotected areas of the body is unlikely.  

The following conditions suggest a need for Level B protection:  

• the type and atmospheric concentration of toxic substances have been identified and they require 
the highest level of respiratory protection;  

• IDLH atmospheres where the substance or concentration in the air does not present a severe 
skin hazard;  

• the type and concentrations of toxic substances do not meet the selection criteria permitting the 
use of air purifying respirators; and  

• it is highly unlikely that the work being done will generate high concentrations of vapors, gases or 
particulates, or splashes of materials that will affect the skin of personnel.  

Personal protective equipment for Level B includes:  

• open circuit, pressure-demand SCBA;  

• chemical protective clothing:  

• overalls and long-sleeve jacket; or  

• coveralls;   

• gloves, inner (surgical type); gloves, outer, chemical protective;  

• boots, chemical protective, steel toe and shank; and 

• communications optional.  
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3.5.3  Level C Protection 

Level C protection is utilized when both skin and respiratory hazards are well defined and the criteria for 
the use of negative pressure respirators have been fulfilled (i.e., known contaminants and contaminant 
concentrations, acceptable oxygen levels, approved filter/cartridge available, known cartridge service life, 
etc.).  Level C protection may require carrying an emergency escape respirator during certain initial entry 
and site reconnaissance situations, or when applicable thereafter.  

Personal protective equipment for Level C typically includes:  

• full facepiece air-purifying respirator;   

• emergency escape respirator (optional);   

• chemical protective clothing:  

o overalls and long-sleeved jacket; or 

o coveralls;  

• gloves, inner (surgical type);   

• gloves, outer, chemical protective; and   

• boots, chemical protective, steel toe and shank.  

3.5.4  Level D Protection 

Level D is the basic work uniform.  Personal protective equipment for Level D includes:  

• coveralls;   

• safety boots/shoes;   

• eye protection;   

• hand protection;  

• reflective traffic safety vest (mandatory for traffic areas or railyard);  

• hard hat (with face shield is optional); and 

• emergency escape respirator is optional.  

3.5.5  Level E Protection 

Level E protection is used when radioactivity above 10 mr/hr is detected at the site.  Personal protective 
equipment for Level E includes:  

• coveralls;  

• air purifying respirator;   

• time limits on exposure;   

• appropriate dermal protection for the type of radiation present; and   

• radiation dosage monitoring.  
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3.5.6  Additional Considerations 

Field work will contain a variety of situations due to chemicals in various concentrations and 
combinations.  These situations may be partially ameliorated by following the work practices listed below:  

1. Some sort of foot protection is needed on a site.  If the ground to be worked on is contaminated 
with liquid and it is necessary to walk in the chemicals, some sort of protective "booties" can be 
worn over the boots.  This cuts down on decontamination requirements.  They are designed with 
soles to help prevent them from slipping around.  If non-liquids are to be encountered, a Tyvek™ 
bootie could be used.  If the ground contains any sharp objects, the advantage of booties is 
questionable.  Boots should be worn with either cotton or wool socks to help absorb the 
perspiration.  

2. If the site situation requires the use of hard hats, chin straps should be used if a person will be 
stooping over where his/her hat may fall off.  Respirator straps should not be placed over the hard 
hats.  This will affect the fit of the respirator.  

Some types of protective materials conduct heat and cold readily.  In cold conditions, natural 
material clothing should be worn under the protective clothing.  Protective clothing should be 
removed prior to allowing a person "to get warm".  Applying heat, such as a space heater, to the 
outside of the protective clothing may drive the contaminants through.  In hot weather, under 
clothing will absorb sweat.  It is recommended that workers use all cotton undergarments.  

3. Body protection should be worn and taped to prevent anything from running into the top of the 
boot.  Gloves should be worn and taped to prevent substances from entering the top of the glove.  
Duct tape is preferred, but masking tape can be used.  When aprons are used, they should be 
taped across the back for added protection.  However, this should be done in such a way that the 
person has mobility.  

4. Atmospheric conditions such as precipitation, temperature, wind direction, wind velocity, and 
pressure determine the behavior of contaminants in air or the potential for volatile material getting 
into the air.  These parameters should be considered in determining the need for and the level of 
protection.  

5. A program must be established for periodic monitoring of the air during site operations.  Without 
an air monitoring program, any changes would go undetected and might jeopardize response 
personnel.  Monitoring can be done with various types of air pumps and filtering devices followed 
by analysis of the filtration media; personnel dosimeters; and periodic walk-throughs by personnel 
carrying real-time survey instruments.  

6. For operations in the exclusion zone, different levels of protection may be selected, and various 
types of chemical-resistant clothing may be worn.  This selection should be based on the job 
function, reason for being in the area, and the potential for skin contact with, or inhalation of, the 
chemicals present.  

7. Escape masks must be readily available when levels of respiratory protection do not include a 
SCBA and the possibility of an IDLH atmosphere exists.  Their use can be made on a case-by-
case basis.  Escape masks could be strategically located at the site in areas that have higher 
possibilities of vapors, gases or particulates.  



 Site-Specific Health and Safety Plan 
Citizens Gas Works Manufactured Gas Plant – Brooklyn, New York 
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1.  PURPOSE 

Roux Associates, Inc. and its affiliated companies, Roux Environmental Engineering and Geology, D.P.C, 
and Remedial Engineering (collectively, “Roux”) has instituted the following program for completing proper 
utility mark-outs and for conducting subsurface clearance activities.  This establishes a method to ensure, 
to the greatest extent possible, that utilities have been identified and contact and/or damage to underground 
utilities and other subsurface structures will be avoided. 

2.  SCOPE AND APPLICABILITY  

The Subsurface Utility Clearance Management Program applies to all Roux employees, its contractors and 
subcontractors.  Employees are expected to follow this program for all intrusive work involving Roux or 
other personnel (e.g., contractors/subcontractors) working for Roux unless the client’s requirements are 
more stringent.  Deviation from the program regardless of the specific work activity or work location must 
be pre-approved based on client’s site knowledge, site experience and client’s willingness for the use of 
this program.  Any and all exceptions shall be documented and pre-approved by the Project Principal and 
the Office Manager.  

3.  PROCEDURES 
3.1  Before Intrusive Activities 

During the project kick-off meeting for intrusive activities the PM will review the Roux Subsurface Utility 
Clearance Checklist and Utility Verification (Appendix C) / Site Walkthrough Record (Appendix D) and the 
below bullet points with the project field team: 

(Please note that these are intended as general reminders only and should not be solely relied upon.) 

• Ensure the Mark-out / Stake-out Request Information Sheet (or one-call report) is complete and 
accurate for the site including address and cross streets and review for missing utilities.  (Note:  
utility mark-out organizations do not have contracts with all utilities and it is often necessary to 
contact certain utilities separately such as the local water and sewer authorities). 

• Have written confirmation prior to mobilizing to the site that the firm or Roux personnel performing 
the intrusive activity has correctly completed the mark-out notification process including requesting 
mark-outs, waiting for mark-outs to be applied to ground surfaces at the site, and receiving written 
confirmation of findings (via fax or email) from utility operators for all known or suspected utilities 
in the proposed area of intrusive activity, and provided utility owner written confirmation to Roux 
personnel for review and project files documentation. 

• Do not begin any intrusive activity until all utilities mark-out has been completed (i.e., did all utilities 
mark-out the site?) and any unresolved mark-out issues are finalized.  Perform a site walk to review 
the existing utilities and determine if said utilities have been located by the utility locators. 
(Note:  The Tolerance Zone is defined as two feet plus half of the diameter or half of the greatest 
dimension (for elliptical sewers, duct banks and other non-cylindrical utilities) of a utility and two 
feet from the outside edge of any subsurface structure.)  

• Install Pre-Clearance exploratory test holes (e.g., hand-dug test holes or other soft digging 
techniques) for the first 5-ft below land surface (BLS) at each location prior to conducting 
mechanized intrusive activities.  The size of the pre-clearance exploratory test hole should be at a 
minimum twice the diameter of any downhole tool or boring device.  (Note:  Pre-Clearance 
exploratory test holes should be defined in the SOW/proposal provided to the client to prevent 
project delays and to allow adequate time for PM and PP to evaluate alternative approaches for 
the project.  Alternative approaches will need to be pre-approved by the OM. 
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• For excavations, all utilities need to be marked and then exposed by hand following the protocols 
in this program.  Pre-clearing for excavations may be performed by the “moat” technique (i.e., soft 
digging around the perimeter).  In these cases, dig in small lifts (<12” for first 5 feet) using a 
dedicated spotter.)  For Tolerance Zone work, unless otherwise agreed upon with the Utility 
Operator, work within the tolerance zone requires verification by means of hand-dug test holes 
performed to expose the utility.  Once structures have been verified a minimum clearance of two 
feet must be maintained between the utility and any powered equipment. 

• In addition, the following activities should be conducted: 

− Review the work scope to be performed with the site owner/tenant to determine if it may impact 
any utilities; 

− Attempt to procure any utility maps or historic drawings of subsurface conditions of the site; 

− Determine the need for utility owner companies to be contacted or to have their 
representatives on site; 

− Where mark-outs terminate at the property boundary, consider the use of private utility locating 
/ GPR / geophysical-type services which may be helpful in locating utilities.  Use of private 
utility locating firms, however, does not eliminate the legal requirement for the Excavator firm 
to submit a request for Public Utility Mark-outs.  Also, the information provided by the service 
may be inaccurate and unable to locate subsurface utilities and structures in urban areas, 
landfills, urban fill areas and below reinforced slabs, etc.  They should not be relied upon as 
the only means of performing utility clearance; 

− Documented description of the dig site which is included in the projects Health and Safety Plan 
(HASP) and one call report will be maintained in the field and distributed amongst Roux 
personnel its contractors and subcontractors; and 

− Documentation of the actual placement of mark outs in the field shall be collected using 
dated pictures, videos and/or sketches with distance from markings to fixed objects.  All 
documentation shall be maintained within the project file. 

3.2  During Intrusive Activities  

The PM, field team lead or personnel performing oversight is to:  

• Ensure the mark-out remains valid.  (In certain states there are limits regarding the duration of time 
after the mark-out was applied to the ground surface work can be started or interrupted.)  
Additionally, the mark-outs must be maintained, documented, and in many cases refreshed 
periodically to be considered valid, this will be accomplished through calls to the one call center. 

• Ensure intrusive activities are only performed within the safe boundaries of the mark-out as detailed 
in the One-Call Report. 

• Halt all work if intrusive activities have resulted in discovery of an unmarked utility. Roux personnel 
shall notify the facility owner/operator and the one call center. All incidents such as this will be 
reported as per Roux Incident Investigation and Reporting Management Program. 

• Halt all work if intrusive activities must take place outside of the safe boundaries of a mark-out and 
only proceed after new mark-outs are performed. 

• Halt the intrusive activities and immediately consult with the PP if an unmarked utility is 
encountered. 

• Completing any subsurface utility clearance incident reports that are necessary. 
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• If a utility cannot be found as marked Roux personnel shall notify the facility owner/operator directly 
or through the one call center. Following notification, the excavation may continue, unless otherwise 
specified in state law. 

• Contractors/subcontractors must contact the one-call center to refresh the ticket when the 
excavation continues past the life of the ticket. Ticket life shall be dictated by state law however at 
a maximum ticket life shall not exceed 20 working days. 

3.3  Stop Work Authority  

Each Roux employee has Stop Work Authority which he or she will execute upon determination of any 
imminent safety hazard, emergency situation, or other potentially dangerous situation, such as hazardous 
weather conditions.  This Stop Work Authority includes subsurface clearance issues such as the adequacy 
of a mark-out or identification during intrusive operations of an unexpected underground 
utility.  Authorization to proceed with work will be issued by the PM/PP after such action is reviewed and 
resolved.  The PM will initiate and execute all management notifications and contact with emergency 
facilities and personnel when this action is appropriate. 
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Appendix A - Definitions 

Intrusive Work Activities All activities such as digging or scraping the surface, including but not 
limited to, excavation, test pitting or trenching, soil vapor sampling or the 
installation of soil borings, soil vapor monitoring points and wells, or 
monitoring wells, and drilling within the basement slab of a recently 
demolished building. 

Mark-out / Stake Out  The process of contracting with a competent and qualified company to 
confirm the presence or absence of underground utilities and structures.  
This process will clearly mark-out and delineate utilities that are identified 
so that intrusive work activities can be performed without causing 
disturbance or damage to the subsurface utilities and structures.  After 
utility mark-outs are completed the soft digging will be completed prior to 
intrusive work.  

Tolerance Zone   Defined as two feet on either side of the designated centerline of an 
identified utility, plus half of the diameter or half of the greatest dimension 
(for elliptical sewers, duct backs and other non-cylindrical utilities) of that 
utility and two feet from the outside edge of any subsurface structure. 

Structure   For the purpose of this program a structure is defined as any underground 
feature that may a present potential source(s) of energy such as, but not 
limited to, utility vaults, bunkers, piping, electrical boxes, wires, conduits, 
culverts, utility lines, underground tanks and ducts.  

Soft Digging    The safest way to remove material from unknown obstructions or services 
is by using tools such as a vactor or air knife, non-mechanical tools, or 
hand tools.  The methods are clean and non-evasive and used for 
uncovering and exposing buried services, excavating and for providing a 
quick method of soil removal from sensitive areas. 

Verification   Exploratory test-hole dug with hand tools within the Tolerance Zone to 
expose and verify the location, type, size, direction-of-run and depth of a 
utility or subsurface structure.  Vacuum excavation (soft dig) methods can 
further facilitate exposure of a subsurface utility and accurately provide its 
location and identification prior to intrusive work approaching the 
Tolerance Zone. 
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Appendix B - Example of Completed One Call Report 

Example Completed One-Call Report 

New York 811  

Send To:  C_EMAIL       Seq No:  744  

Ticket No:  133451007   ROUTINE  

Start Date:  12/16/13   Time:  7:00 AM                Lead Time:  20  

State:  NY            County:  QUEENS                  Place:  QUEENS  
Dig Street:  46TH AVE                                 Address:   
Nearest Intersecting Street:  VERNON BLVD  
Second  Intersecting Street:  11TH ST  

Type of Work:  SOIL BORINGS  
Type of Equipment:  GEOPROBE  
Work Being Done For:  ROUX  

In Street:  X      On Sidewalk:  X      Private Property:        Other:   
On Property Location if Private:      Front:      Rear:        Side:   

Location of Work:  MARK THE ENTIRE NORTH SIDE OF THE STREET AND SIDEWALK OF: 
46TH AVE BETWEEN VERNON BLVD AND 11TH STREET  

Remarks:   

Nad:       Lat:            Lon:               Zone:   
ExCoord NW Lat:  40.7475399 Lon:  -73.9534811 SE Lat:     40.7457406 Lon:  -73.9493680  

Company       :  ZEBRA ENVIROMENTAL               Best Time:  6AM-5PM  
Contact Name:  DAVID VINES                      Phone: (516)596-6300  
Field Contact:  DAVID VINES                      Phone: (516)596-6300  
Caller Address:  30 N PROSPECT AVE            Fax Phone: (516)596-4422  
                LYNBROOK, NY 11563  
Email Address:  david@zebraenv.com  

Additional Operators Notified:   
ATTNY01     AT&T CORPORATION                      (903)753-3145  
CEQ         CONSOLIDATED EDISON CO. OF N.Y        (800)778-9140  
MCINY01     MCI                                   (800)289-3427  
PANYNJ01    PORT AUTHORITY OF NY & NJ             (201)595-4841  
VZQ         VERIZON COMMUNICATIONS                (516)297-1602  

Link to Map for C_EMAIL:  http://ny.itic.occinc.com/XGMZ-DF2-L23-YAY  

Original Call Date:  12/11/13   Time:  1:15 PM    Op:  webusr  
IMPORTANT NOTE:  YOU MUST CONTACT ANY OTHER UTILITIES DIRECTLY 

mailto:david@zebraenv.com
http://ny.itic.occinc.com/XGMZ-DF2-L23-YAY
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Appendix C - Roux Subsurface Utility Clearance Checklist 

Roux Subsurface Utility Clearance Checklist Date of Revision – 
12/3/14 

Work site set-up and work execution 

ACTIVITY Ye
s 

N
o 

N
/A

 

COMMENTS INCLUDING JUSTIFICATION IF 
RESPONSE IS NO OR NOT APPLICABLE 

Daily site safety meeting conducted, SPSAs performed, 
JSAs reviewed, appropriate work permits obtained.     

HASP is available and reviewed by site workers / visitors.     

Subsurface Utility Clearance Procedure has been 
reviewed with all site workers.     

Work area secured; traffic control established as needed.  
Emergency shut-off switch located.  Fire extinguishers / 
other safety equipment available as needed. 

   
 

Utility mark-outs (public / private) clear and visible.  
Provide Excavator’s Stake-Out Reference Number / 
Request Date / Time. 

   
 

Tolerance zone work identified.     

Work execution plan reviewed and adhered to (ground 
disturbance methods, clearance depths, any special utility 
protection requirements, or any other execution 
requirements; especially for Tolerance Zone work). 

   
 

Verbal endorsement received from Roux PM for any 
required field deviations to work execution plan.     

 
Key reminders for execution: 

The Subsurface Utility Clearance Protocol should be referenced to determine all requirements while 
executing subsurface work.  The bullet points below are intended as general reminders only and should not 
be solely relied upon. 

• Tolerance zone is defined as two feet plus half of the diameter or half of the greatest dimension 
(for elliptical sewers, duct banks and other non-cylindrical utilities) of a utility and two feet from the 
outside of any subsurface structure. 

• Install Pre-Clearance exploratory test holes (e.g., hand-dug test holes or vacuum excavation) must 
be performed for the first five feet below land surface (BLS) at each location prior to conducting 
mechanized intrusive activities.  The size of the pre-clearance exploratory test hole should be at a 
minimum twice the diameter of any downhole tool or boring device.  (Note:  Pre-clearance 
exploratory test holes should be defined in the SOW/proposal provided to the client to prevent 
project delays and to allow adequate time for PM and PP to evaluate alternative approaches for 
the project.  Alternate approaches will need to be pre-approved by the OM.  

• For excavations, all utilities need to be marked and then exposed by hand following the protocols 
in this program.  Pre-clearing for excavations may be performed by the “moat” technique (i.e., soft 
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digging around the perimeter).  In these cases, dig in small lifts (<12” for first five feet) using a 
dedicated spotter.)  For Tolerance Zone work, unless otherwise agreed upon with the Utility 
Operator, work within the tolerance zone requires verification by means of hand-dug test holes to 
expose the utility.  Once structures have been verified a minimum clearance of two feet must be 
maintained between the utility and any powered equipment. 
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Appendix D - Utility Verification/Site Walkthrough Record 

Employee Name:  
Date:         

Instructions:  For each utility suspected at the job site, indicate location on the job site, approximate burial 
depth, and means of detecting the utility.  Leave blank if that utility is not believed to be present. 

Utility 

Description of Utility 
Location Identified 

Onsite 

Approx. 
Depth 
(bls) 

Method / 
Instrumentation 

used to determine 
Utility Location 

Utility Owner 
Response 

(Date/Time) 

Mark Out 
Indicates 
(Clear / 

Conflict) 

Electrical 
Lines 

                    

Gas Lines                     

Pipelines                     

Steam Lines                     

Water Lines                     

Sanitary and 
Stormwater 
Sewer lines 

                    

Pressured 
Air-Lines 

                    

Tank Vent 
Lines 

                    

Fiber Optic 
Lines 

                    

Underground 
Storage Tanks 

                    

Phone Lines/ 
Other 

                    

* bls  -  below land surface 
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Site Sketch Showing Utilities: 

 

 

 

 
Other Comments / Findings: 

 

 

 

 

 

Completed by:  
  

Signature:    Date:  
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1.  PURPOSE 

The purpose of the Exclusion Zone Management Program is to establish the minimum clearance distance 
that must be maintained between workers and heavy equipment while equipment is in operation (i.e., 
engaged or moving).  The intent is to have no personnel or equipment entering the Exclusion Zone while 
the equipment is in operation or moving to ensure that Roux and Subcontractor employees are not 
unnecessarily exposed to the hazards of the equipment. 

2.  SCOPE AND APPLICABILITY 

This Management Program applies to all Roux Associates, Inc. and its affiliated companies, Roux 
Environmental Engineering and Geology, D.P.C, and Remedial Engineering (collectively, “Roux”) 
employees and their subcontractors who are performing field work and are potentially exposed to heavy 
equipment.  For the purpose of this program, heavy equipment includes, but is not necessarily limited to: 
excavation equipment, drill rigs, vacuum trucks, forklifts, lull telehandlers, man lifts, bobcats, delivery 
trucks, etc. 

3.  PROCEDURES 

As specified in the following sections of this Program, an Exclusion Zones must be established and 
maintained during activities involving the movement/operation of heavy equipment.  The Exclusion Zone 
requirements apply to all personnel on the site but are primarily focused on those personnel who are 
required to be working in the vicinity of the equipment.  The exclusion zone is in effect when heavy 
equipment is moving or engaged (ex. movement of an arm or bucket of an excavator, rotation of an 
auger, lifting of a load with a forklift, raising/lowering of a man lift, etc.). 

1. The Exclusion Zone must meet the following minimum requirements: 

• A minimum distance of 10 feet from all heavy equipment and loads being moved by the 
equipment; 

• Greater than the swing/reach radius of any moving part on the heavy equipment (i.e., for large 
equipment this may mean an exclusion zone distance larger than 20 feet); 

• Greater than the tip-over distance of the heavy equipment; and 

• Greater than the radius of blind spots. 

The size of the Exclusion Zone will need to be determined on a task-specific basis considering 
the size of the heavy equipment in use and the task being performed.  Prior to all heavy 
equipment operations, the Exclusion Zone(s) distance must be specifically identified in the Job 
Safety Analysis (JSA). 

2. The spotter (or another individual) should be assigned responsibility for enforcing the Exclusion Zone.  
The spotter should be positioned immediately outside of the Exclusion Zone within a clear line of sight 
of the equipment operator.  The spotter must signal the operator to stop work if anyone or anything 
has the potential to enter or compromise the Exclusion Zone.  The operator should stop work if the 
spotter is not within his/her line of sight.  If multiple pieces of equipment are being used, each piece of 
equipment must have its own Exclusion Zone and spotter.  For large excavation and demolition 
projects the spotter should be in constant radio contact (not cell phone) with the machine driver.  

3. If an individual must enter the Exclusion Zone, the designated Spotter must signal the Equipment 
Operator to stop the equipment.  Once the equipment is no longer moving (ex. movement of an arm 
of an excavator is STOPPED, lifting of a load with a forklift STOPPED, raising/lowering of a man lift is 



   
 Heavy Equipment Exclusion Zone 
 Management Program 2.7 
 

 
1/2019  Corporate Health and Safety Management Program | ROUX | 3 

STOPPED, etc.), the operator must DISENGAGE THE CONTROLS and STOP and SIGNAL BY 
“SHOWING HIS HANDS”.  This signal will indicate that it is safe for the personnel to enter the limits of 
the Exclusion Zone to perform the required activity.  The equipment must remain completely 
stopped/disengaged until all personnel have exited the limits of the Exclusion Zone and the 
designated Spotter has signaled by “SHOWING HIS HANDS” to the Equipment Operator that it is 
safe to resume operations.   

4. When entering the limits of the Exclusion Zone, personnel must at a minimum: 

• Establish eye contact with the operator and approach the heavy equipment in a manner that is in 
direct line of sight to the Equipment Operator; 

• Never walk under any suspended loads or raised booms/arms of the heavy equipment; and 

• Identify a travel path that is free of Slip/Trip/Fall hazards. 

5. The Exclusion Zone should be delineated using cones with orange snow fence or solid poles between 
the cones, barrels, tape or other measures.  For work in rights-of-way rigid barriers, such as Jersey 
barriers or temporary chain link fence should be used.  For certain types of wide-spread or 
moving/mobile equipment operations, such delineation may not be practicable around pieces of 
equipment or individual work areas.  In such instances, it is expected that the entire operation will be 
within a larger secure work area or that additional means will be utilized to ensure security of the work 
zone. 

All subcontractors who provide heavy equipment operations to field projects must implement a 
program that meets or exceeds the expectations described above as well as any additional 
requirements that may be required on a client or site-specific basis. 

3.1  Exceptions  

It is recognized that certain heavy equipment activities may require personnel to work within the limits of 
the Exclusion Zone as specified in this program.  Such activities may include certain excavation clearance 
tasks, drill crew activities or construction tasks.  However, any such activity must be pre-planned with 
emphasis on limiting the amount and potential exposure of any activity required within the zone.  The 
critical safety steps to mitigate the hazards associated with working within the Exclusion Zone must be 
defined in the JSA and potentially other project-specific plans (i.e., critical lift plans, etc.), and approved 
by the Roux Project Principal and client representative, if required, prior to implementation. 

4.  TRAINING 

Many Roux projects have different requirements that are client-specific or site-specific in nature.  It is the 
responsibility of the Project Principal (or Project Manager if delegated this responsibility by the Project 
Principal) to ensure that the workers assigned to his/her projects are provided orientation and training 
with respect to these client and/or site-specific requirements. 
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1.  Introduction 
This Community Air Monitoring Plan (CAMP) was prepared by Roux Environmental Engineering and 
Geology, D.P.C. (Roux) for the former Citizens Gas Works Manufactured Gas Plant site located in Brooklyn 
New York, Block 471, Lots 1 and 100 (Site).  A Site Location Map is provided on Figure 1.  The Site is 
comprised of two of four Parcels (Parcel I [Lot 1] and Parcel II [Lot 100]) of the former Citizens Gas Works 
Manufactured Gas Plant.  The Site is currently enrolled in the New York State Department of Environmental 
Conservation (NYSDEC) Brownfield Cleanup Program (BCP), BCP No. C224012. 

This CAMP outlines the air quality monitoring procedures to be followed during Pre-Design Investigation 
(PDI) activities to protect the downwind community (i.e., offsite receptors, including residents and workers) 
from potential airborne contaminant releases that may be as a direct result of the subsurface intrusive 
activities described in the PDI Work Plan prepared by Roux for the Site. 

Test results of previous sampling activities, conducted by other at the Site indicate that some areas of the 
Site contain varying levels of volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), 
particularly polynuclear aromatic hydrocarbons (PAHs), and/or metals, which exceed the applicable 
NYSDEC criteria.  The VOCs, SVOCs and metals were observed in the fill materials present at varying depths 
as well as in native soil beneath the Site.  

Compliance with this CAMP is required during all activities associated with the PDI Work Plan that have the 
potential to generate airborne particulate matter and VOCs, including the advancement of soil borings/test 
pits and soil vapor point installations.  This CAMP has been prepared to ensure that PDI activities do not 
adversely affect passersby or workers in the areas immediately surrounding the Site, and to preclude or 
minimize airborne migration of investigation-related contaminants to off-Site areas. 

This CAMP is consistent with the New York State Department of Health (NYSDOH) Generic Community Air 
Monitoring Plan, which is included as Appendix 1A of the New York State Department of Environmental 
Conservation (NYSDEC) “DER-10 Technical Guidance for Site Investigation and Remediation (DER-10),” 
dated May 3, 2010. 
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2.  Pre-Design Investigation Scope of Work 
PDI activities include, but are not limited to: 

• Implementation of a Health and Safety Plan (HASP); 

• Collection of soil samples during advancement of the soil borings including the use of a Geoprobe® 
direct push soil boring rig (Geoprobe®) and test pitting using an excavator to depths ranging from 
approximately five to 16 feet below land surface (ft bls); 

• Installation and sampling of temporary soil vapor points; and 

• Performance of community air monitoring. 
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3.  Air Monitoring Procedures 
VOCs, SVOCs, and other petroleum-related compounds are the constituents of concern at the Site.  The 
appropriate air monitoring method for these constituents during PDI activities is through real-time VOC and 
air particulate (dust) monitoring.  These air monitoring procedures are described in the sections below. 

3.1  Meteorological Data  

At a minimum, wind direction will be evaluated at the start of each workday, at noon of each workday, and at 
the end of each workday.  These readings will be utilized in an effort to position the monitoring equipment in 
appropriate upwind and downwind locations.  An appropriate Site figure will be included on the daily field 
form to record the wind direction and monitoring equipment locations. 

3.2  Volatile Organic Compound Monitoring 

During all PDI activities, VOCs will be continuously monitored at the upwind and downwind perimeter of the 
immediate designated work areas.  A portable, hand-held five-gas meter will be used in an effort to monitor 
conditions at the upwind location.  Upwind concentrations will be measured at the start of each workday and 
periodically thereafter to establish background conditions, particularly if wind direction changes.  Monitoring 
equipment capable of measuring total VOC concentrations (e.g., photoionization detector [PID]) and 
integrating (averaging) these concentrations over periods of 15 minutes or less will be configured at the 
downwind location, at a height of approximately four to five feet above land surface (i.e., the breathing zone).  
The audible alarm on the PID will be set at five parts per million (ppm).  During PDI activities, a MiniRAE 
3000 portable VOC monitor or similar equipment will be used for downwind air monitoring.  All VOC 
monitoring will be performed using a PID calibrated at least once per day prior to work activities and 
recalibrated as needed thereafter.  Both upwind and downwind monitoring stations are subject to change in 
response to evolving weather conditions. 

The following summarizes VOC action levels and the appropriate responses: 

• If the 15-minute average ambient air concentration of total organic vapors exceeds 5 ppm above 
background at the downwind perimeter of the work area, work activities must be temporarily halted 
and monitoring continued.  If the total organic vapor level readily decreases (per instantaneous 
readings) below 5 ppm over background, work activities can resume with continued monitoring. 

• If total organic vapor concentrations persist at levels in excess of 5 ppm but less than 25 ppm over 
background at the downwind perimeter of the work area, work activities must be halted, the source 
of vapors identified, corrective actions taken in an effort to abate emissions, and monitoring 
continued.  After these steps are performed, work activities can resume, provided the total organic 
vapor level is less than 5 ppm over background for the 15-minute average measured 200 feet 
downwind of the work area or half the distance to the nearest potential receptor or 
residential/commercial structure – whichever is less, but in no case less than 20 feet downwind of 
the work area. 

• If the total organic vapor concentration is more than 25 ppm above background at the perimeter of 
the work area, activities must be shutdown, the source of vapors identified, and corrective measures 
taken in an effort to abate emissions, as described below in Section 3.2.1. 

• All air monitoring readings will be recorded and made available for NYSDEC and NYSDOH personnel 
to review.  If an exceedance of the action limits occurs, an Action Limit Report (Appendix A) will be 
completed. 
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3.2.1  Potential Corrective Measures and VOC Suppression Techniques 

If the 15-minute, integrated VOC concentration measured at the downwind monitoring location persists at a 
level that exceeds the upwind concentration by more than 5 ppm, but less than 25 ppm during PDI activities, 
vapor suppression techniques will be employed.  Water mist spray or vapor suppression foam may be applied 
to the source areas from which total organic vapors may be released into the air in an effort to mitigate the 
generation and migration of fugitive organic vapors. 

3.3  Particulate Monitoring 

Air monitoring for particulates (i.e., dust) will be performed continuously during PDI activities using both air 
monitoring equipment and visual observation at upwind and downwind locations.  Monitoring equipment 
capable of measuring particulate matter smaller than 10 microns (PM10) and capable of integrating 
(averaging) over periods of 15 minutes or less will be set up at upwind (i.e., background) and downwind 
locations, at heights approximately 4 to 5 feet above land surface (the breathing zone).  Monitoring equipment 
will include MIE Data Ram monitors or equivalent.  The audible alarm on the particulate monitoring device 
will be set at 90 micrograms per cubic meter (µg/m3).  This setting will allow for proactive evaluation 
of worksite conditions prior to reaching the action level of 100 µg/m3 above background.  The monitors will 
be calibrated at least once per day prior to work activities and recalibrated as needed thereafter.  In addition, 
fugitive dust migration will be visually assessed during all intrusive work activities. 

The following summarizes particulate action levels and the appropriate responses: 

• If the downwind PM-10 particulate level is 100 µg/m3 greater than background (upwind perimeter) 
for a 15-minute period, or if airborne dust is observed leaving the work area, then dust suppression 
techniques must be employed.  Work may continue with dust suppression techniques provided that 
downwind PM-10 particulate levels do not exceed 150 µg/m3 above the upwind level and that no 
visible dust is migrating from the work area. 

• If, after implementation of dust suppression techniques, downwind PM-10 particulate levels are 
greater than 150 µg/m3 above the upwind level, work must be stopped and an evaluation of activities 
initiated.  Work can resume provided that dust suppression measures (as described in Section 3.3.1 
below) and other controls are successful in reducing the downwind PM-10 particulate concentration 
to within 150 µg/m3 of the upwind level and in preventing visible dust migration. 

All readings will be recorded and made available for NYSDEC and NYSDOH personnel to review.  If an 
exceedance of the Action Limits occurs, an Action Limit Report (Appendix A) will be completed. 

3.3.1  Potential Particulate Suppression Techniques 

If the integrated downwind particulate level exceeds the upwind level by more than 100 µg/m3 at any time 
during PDI activities, dust suppression techniques will be employed.  Water mist spray may be applied to the 
source areas from which particulates may be released into the air in an effort to mitigate the generation and 
migration of fugitive organic vapors.  Work may continue with dust suppression techniques provided that 
downwind PM10 levels are not more than 150 µg/m3 greater than upwind levels. 

There may be circumstances where visible dust generated by PDI activities migrates toward downwind 
locations but is not detected by the monitoring equipment at or above the action level.  In the event that this 
occurs, dust suppression techniques will be employed if dust is observed leaving the working area. 

If dust suppression techniques do not lower particulates to below 150 µg/m3, or visible dust persists, work 
will be suspended until appropriate corrective measures are identified and implemented to remedy the 
situation. 
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Action Limit Report 



 Project Location:

Date: Time:  

Name:

Contaminant: PM-10: VOC:  

Wind Speed: Wind Direction:  

Temperature: Barometric Pressure:  

DOWNWIND DATA

Monitor ID #:    Location:_______________________ Level Reported:  

Monitor ID#:    Location:_______________________ Level Reported:  

UPWIND DATA

Monitor ID #:    Location:_______________________ Level Reported:  

Monitor ID#:    Location:_______________________ Level Reported:  

BACKGROUND CORRECTED LEVELS

Monitor ID #:    Location:_______________________ Level Reported:  

Monitor ID#:    Location:_______________________ Level Reported:  

ACTIONS TAKEN

ACTION LIMIT REPORT

ROUX 
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D. Supportive 
(SHLP)
73 units E. Senior 

(SARA)
115 units

C. Low Income 
(ELLA)

208 units

F. Homeownership 
(Open Door)

67 units

B. Mixed Income
(Mix & Match)

300 units

A. Mixed Income
(Mix & Match)

187 units

Public
School

Public Park

School Yard / 
Playground 

PROPOSED AFFORDABLE HOUSING PHASING PLAN

PHASE I

PHASE II

PHASE III

Phasing I

A. Mixed Income (Mix & Match) 187 units

D. Supportive (SHLP) 73 units

Phase I Total 260 units

Phasing II

B. Mixed Income (Mix & Match) 300 units

E. Senior (SARA) 115 units

Phase II Total 415 units

Phasing III

C. Low Income (ELLA) 208 units

F. Homeownership (Open Door) 67 units 

Phase III Total 275 units

Total 950 units
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MASSING - NORTH
Program Summary:

Building A 187 units

Building B 300 units

Building C 208 units

Building D 73 units

Building E 115 units

Building F 67 units 

Total 950 units
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PROPOSED 8"
WATER MAIN

EXISTING HYDRANT (TYP)

EXISTING 72" COMBINED SEWER

EXISTING 6" WATER MAIN

EXISTING 18" COMBINED SEWER
EXISTING 12" COMBINED SEWER

PROPOSED HYDRANT (TYP)

EXISTING 6" WATER MAIN

EXISTING 20" WATER MAIN

PROJECT LIMIT

STANDARD DEP
BIOSWALE/TREEPIT
(TYP)

PROPOSED 15"
SEWER MAIN

EXISTING GAS TRANSMISSION TUNNEL

EXISTING VERTICAL TUNNEL SHAFT

EXISTING 16" AND 24"
GAS MAINS FROM
TRANSMISSION
TUNNEL

G

E

E

E

E

E

PROPOSED DOMESTIC
WATER SERVICE (TYP)

PROPOSED FIRE
WATER SERVICE (TYP)

PROPOSED SEWER
SERVICE (TYP)

PROPOSED 15"
SEWER MAIN

PROPOSED 8"
WATER MAIN

LOT LINE

PROPOSED WATER QUALITY UNIT
VORTECHS 4000 HYDRODYNAMIC
SEPARATOR
13' X 7'

PROPOSED 30" STORMWATER PIPE
CONTRIBUTING FLOW
· ROOF DRAINS FROM EACH BLDG.
· RAINGARDENS
· SURFACE RUNOFF/BIOSWALES/TREE PITS

STORMWATER OUTFALL TO
GOWANUS CANAL

Gowanus Green Utility Plan 0 30 60 120 Feet

JProuty
Callout
DEP Bioswale w/ tree and subsurface storage: ~6' of excavation

JProuty
Callout
Proposed sanitary sewer main: ~8-10' of excavation

JProuty
Callout
Proposed water main: ~5-6' of excavation

JProuty
Callout
Proposed stormwater drainage infrastructure: ~6-8' of excavation

JProuty
Callout
Rain Garden: ~4-6' of excavation

JProuty
Callout
Drainage Swale Trail: ~4-6' of excavation

JProuty
Callout
Water Quality Unit: ~8-10' of excavation
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