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1. Introduction  

1.1 Purpose and Scope 

The UniFirst Corporation (UniFirst) owns and operates a commercial laundry facility located 
at 113 7th North Street (also known as 103 Luther Ave.) (the site) in Liverpool, New York 
(Figures 1 and 2).  UniFirst entered into a Brownfield Cleanup Agreement (BCA) through 
the New York State Department of Environmental Conservation’s (NYSDEC’s) Brownfield 
Cleanup Program (BCP) in October 2021.  The site is registered as BCP Site No. C734152 
and UniFirst is a “Participant” in the program as defined by ECL 27-1405(1)(a) of the BCP.   

On behalf of UniFirst, GEI Consultants, Inc. (GEI) has prepared this Interim Remedial 
Measure (IRM) Work Plan to describe the scope and procedures associated with planned 
IRM activities to be undertaken in conjunction with ongoing facility expansion and 
renovation activities for the purpose of addressing soils and groundwater impacted by 
tetrachloroethene (PCE).  The IRM has been developed in consideration of the ongoing site 
construction activities and in general accordance with the pertinent requirements of the 
NYSDEC’s “Division of Environmental Remediation (DER)-10 Technical Guidance for Site 
Investigation and Remediation” dated May 2010. 

1.2 Site Background 

Since being acquired by UniFirst in the mid-1960s, the property has operated as an industrial 
laundry facility.  The Site is currently made up of the industrial laundry facility parcel and 
several adjacent parcels along Luther Avenue that UniFirst acquired over the years.  
Collectively, these UniFirst parcels are hereafter referred to as “the Site” and “the Property” 
(Figure 2).  In 2017, in anticipation of the construction of a new laundry facility, the seven 
separate parcels were combined into a single tax property.  In 2019, another property along 
Luther Avenue was acquired and combined with the single tax property in 2020.   

Historically, PCE, the principal contaminant of concern (COC), had been used in the 
dry-cleaning process.  UniFirst ceased its dry-cleaning operations and use of PCE by 1987 
and does not store PCE at the Site.  Dry cleaning activities occurred only at 113 7th North 
Street portion of the Property, within the pre-existing facility building.1  

 
1 The “pre-existing facility building” is the facility building that had been in use as a dry cleaning (historically) 
and laundry (currently) facility since the 1960s.  This building is being replaced by a new, larger facility that is 
currently being constructed in two phases.  Phase 1 construction was completed in April 2022 and Phase 2 is 
underway.  The pre-existing facility building was demolished  as an initial step in the Phase 2 construction process. 
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UniFirst is currently constructing a new 55,700 square foot one-story laundry building on the 
Property.  To prepare for construction, the buildings on the parcels along Luther Avenue, 
including administrative, storage and wastewater treatment, were demolished between 2017 
and 2020.  Construction is being undertaken in two phases to facilitate continued laundry 
operations during the facility expansion.  The construction phases are illustrated on Figure 2.  
The first phase of construction (Phase 1), an approximately 31,000 square-foot structure 
adjacent to Luther Street, was completed in April 2022 and is now occupied.  While Phase 1 
was under construction, UniFirst continued operating in the pre-existing facility at the rear 
(south side) of the Property.  When Phase 1 was completed, operations moved to the new 
building and the pre-existing facility was demolished.  Phase 2 construction is scheduled for 
the remainder of 2022 and early 2023.  Upon completion of Phase 2, the new facility will be 
joined as a single building housing UniFirst’s laundry facility and administrative operations. 

In conjunction with its Phase 1 site preparation activities, between April and June 2020, GEI 
conducted a preliminary subsurface investigation at the Property to evaluate if excess soil 
generated during construction may be impacted by historic operations, and whether a vapor 
mitigation system would be warranted in the new building.  The subsurface investigation 
included collection of soil, groundwater, and soil vapor samples for laboratory analysis of 
volatile organic compounds (VOCs).  Available environmental documents related to the 
Property and surrounding areas were also reviewed.  Results of the preliminary subsurface 
investigation are described in Section 1.6 and were discussed with the NYSDEC at a BCP 
pre-application meeting held via teleconference on August 26, 2020.  At the meeting, the 
need for NYSDEC oversight was discussed to facilitate preliminary sampling activities in 
advance of the submission of the BCP application.  To facilitate NYSDEC oversight of Site 
activities, and as a result of identifying VOCs (primarily PCE) in site media (Section 1.6), 
UniFirst notified the NYSDEC on September 14, 2020, and NYSDEC assigned Spill # 
2005410 to the Site.  When the Site was later accepted into the BCP, the BCP Site No. 
C734152 designation was assigned.  This spill number was closed by NYSDEC on October 
12, 2021, the date the BCA was executed. A Remedial Investigation Work Plan (RIWP) has 
been prepared and was approved by NYSDEC on June 6, 2022.  A Citizen Participation Plan 
(CPP) has been prepared and was published by the NYSDEC in February 2022 (details 
provided in Section 8.6). No other BCP milestones have been achieved to date.   

1.2.1 Site Description 

The Property is approximately 3.25 acres and is zoned for commercial/industrial use.  It is an 
operating industrial laundry improved with a 36,973 square foot building.  Several buildings 
along Luther Avenue, including administrative, storage and wastewater treatment) were 
demolished in 2020 (Figure 2).  A building west of the laundry facility, which housed G&L 
Davis Meat Company (a meat processing facility), was purchased by UniFirst and 
demolished in 2017.  The Phase 1 of redevelopment occurred within the area of the 



Interim Remedial Measure Work Plan for Phase 2 
Construction Area (Revision 3) 
UniFirst Laundry Facility 
113 7th North Street, Liverpool, New York 
Site No. C734152 
February 2022; Revised April 2022, 2nd Revision July 2022,  
3rd Revision August 2022 
 

GEI Consultants, Inc., P.C. 3 

demolished buildings in 2021 along Luther Avenue, and this area is now improved with a 
new laundry building.  The remainder of the Property that is not covered with buildings, 
including the former Davis Meat Company parcel, is paved.   

There is a fence along the southwestern property line, limiting access to the Property from 
the adjacent truck stop and gas station.   

1.2.2 Property History 

Based on available topographic maps and aerials, the pre-existing UniFirst facility building 
occupying the original 113 7th North Street parcel was constructed between 1958 and 1959 
and expanded in the mid-1970s.  According to city directories and information available from 
UniFirst, UniFirst has been operating in the facility since the 1970s.  Prior to UniFirst’s 
ownership, the parcel was occupied by a “steel service center” and a “dried beef” operation.   

Several adjacent parcels along Luther Avenue were acquired over the years and have become 
part of the current UniFirst Property.  Most of these parcels were formerly improved with 
buildings used primarily for offices, storage space, and a wastewater treatment system.  In 
2017, in anticipation of the construction of a new laundry, the seven separate parcels making 
up the Property were combined into a single tax property and UniFirst began demolishing the 
buildings on the adjacent parcels acquired by UniFirst.  Those demolitions were completed in 
2017 and 2020.  The pre-existing facility building was demolished as an initial step of Phase 
2 construction activities. 

1.2.3 Surrounding Properties History 

Surrounding properties have been used for a variety of industrial purposes, including tool and 
die and plating operations, meat processing, travel center, and construction services-related 
businesses.    

An adjacent property at 110 Luther Avenue, currently Syracuse Label Company, has been 
impacted with chlorinated VOCs (CVOCs), including PCE and trichloroethene (TCE).  
According to NYSDEC Brownfields Cleanup Program documents reviewed by GEI, 
110 Luther Avenue is upgradient of UniFirst.  The adjacent 110 Luther Avenue site is being 
addressed under the NYSDEC BCP and has been assigned site number C734118.  
Institutional and engineering controls have been placed on the site, and it is currently in the 
site management stage in accordance with a Site Management Plan.   

The Pilot Travel Center at 107 7th North Street, which borders the UniFirst property on the 
southeast side, is the site of several spills that have been or are being addressed through 
NYSDEC’s Spill Response Program.  Specifically, according to the NYSDEC spill sites 
database, the Property has had 21 spills between March 2002 and April 2020.  The spills 
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appear to have been related to petroleum releases associated with the gas station and truck 
stop at the property. 

1.2.4 Geology and Hydrogeology 

The overburden soil conditions encountered in borings advanced at the Property by others 
and GEI are summarized below, starting at the ground surface.  The soil conditions are 
known only at the boring locations and are only generally described below.   

• Fill: Below asphalt or from grade generally 2 to 8 feet of fill was encountered in 
borings.  The fill was primarily a mixture of sand, gravel, silt, and clay with 
fragments of concrete, wood, asphalt, brick, etc.  The fill appears to have been placed 
in an unprepared manner (i.e., not placed in controlled, compacted lifts).   

• Organic Layer: Below the fill, organics were encountered in most borings.  The 
organic deposits were approximately 1 to 4 feet thick.  This stratum appears to have 
resulted from buried remnant topsoil or swamp bottom.   

• Lacustrine Deposits: Below the organic layer are lacustrine deposits of clays, 
underlain by silts, underlain by sands to about 50 to 60 feet below grade, where 
glacial till was encountered.   

The Clay Stratum was penetrated to about 8 to 13 feet below grade and is 
predominately Clay with lesser Silt content.  

The Silt Stratum was penetrated to about 23 to 29 feet below grade and is 
predominately Silt with lesser Sand and/or Clay content.  

The Sand Stratum was penetrated to about 50 to 60 feet below grade and is 
predominately fine Sand with lesser Silt and/or Gravel content.  

• Glacial Till: Below the lacustrine deposits is a dense stratum a heterogeneous mixture 
of sand, gravel and silt with occasional rock fragments (possible cobbles/boulders).  
This stratum may have resulted from a pre-historic glacier moving through this region 
and is referred to as glacial till.  This stratum was penetrated to boring termination 
depth (54.4' to 60.0'). 

Groundwater depth at the Property ranges from approximately 1.42 to 5.55 feet.  
Groundwater flow direction varies across the Property.  Monitoring of the limited number of 
groundwater monitoring wells indicates that groundwater flow towards the east-southeast.  
A groundwater surface elevation map is in Figure 3.  Based on information available from 
investigations related to adjacent environmental sites, local groundwater flow appears to be 
towards the east-southeast.   
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1.3 Document Organization 

The remainder of this document is organized into 11 sections, as follows: 

Section 2 – Summary of Prior Investigations:  summarizes the scope and results of 
prior investigations at the Site, including geotechnical investigations as well as 
sampling of soil, groundwater, and soil gas.  It also evaluates the nature and extent of 
impacts based on the existing dataset and identifies the impacted soil and 
groundwater zone targeted by this IRM. 

Section 3 – Interim Remedial Action – General: provides an overview of the IRM 
approach, identifies roles and responsibilities, and discusses general IRM-related 
support activities. 

Section 4 – IRM Component #1 – Source Area Treatment: discusses the 
demolition of the pre-existing building and subsequent injection-based treatment 
approach to address the VOC source area soils located beneath the pre-existing site 
building prior to the new building construction in this area. 

Section 5 – IRM Component #2 – Vapor Mitigation System for New Building: 
presents design information for the vapor mitigation system – including vapor barrier, 
subslab piping, and fans – to be installed as part of the new building construction.   

Section 6 – Contingency IRM Component – Soil Management: discusses the 
approach to management and disposal of impacted soils, should impacted soils be 
identified during construction of the new building foundation. 

Section 7 – Monitoring Scope of Work: summarizes the plan for new well 
installations and a monitoring plan to assess IRM-related effectiveness.  

Section 8 – Project Plans: summarizes and references supporting plans, including 
the Health & Safety Plan, air monitoring plans, field sampling and quality assurance 
plans, and Citizen Participation Plan that have been developed and that will be 
implemented to support IRM activities.  

Section 9 – Reporting: discusses the IRM-related reporting approach. 

Section 10 – Schedule: summarizes the anticipated IRM-related implementation and 
reporting schedule. 

Section 11 – References: summarizes the documents referenced herein. 

Various supporting tables, figures, and appendices are also attached and referenced within 
the document where appropriate. 
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2. Summary of Prior Investigations 

2.1 Geotechnical Investigation by Others 

A geotechnical investigation supporting the design of the new laundry facility was performed 
by CME Associates in 2018.  The geotechnical investigation included six borings, each to a 
depth of 60 feet.  These investigations provide information regarding the overburden strata 
but did not include chemical analyses.  The scope and findings of the CME investigation are 
further discussed in the Remedial Investigation Work Plan (RIWP) being submitted to 
NYSDEC separately.   

2.2 GEI Investigations Overview 

Between April 2020 and November 2021, GEI collected soil vapor, sub-slab soil vapor, soil 
and groundwater samples at the Property as part of preliminary subsurface investigations and 
subsequent Remedial Investigation activities to evaluate the nature and extent of potential 
release(s) to the environment due to former dry cleaning in the industrial laundry and the 
potential for that release to affect the proposed laundry facility construction.  

GEI also performed a visual survey of chemical storage inside the building, made 
observations of potential chemical use, and identified locations of chemical storage areas, 
sumps, drains, or utility perforations through the floor slab.  A variety of laundry and other 
associated chemicals were being stored throughout the facility, including sulfuric acid, 
sodium hydroxide, laundry detergents and water conditioners. 

The location, type and rationale for collected samples are summarized in Table 1 and the 
field activities performed are further discussed below.  Samples were collected across the 
Property including in the footprint of the demolished buildings (Phase 1 construction area), 
beneath the pre-existing building and near the underground wastewater collection pit (filled 
in place in March 2021) located adjacent to the pre-existing building (Phase 2 construction 
area).  The prior investigations are further described by media in the following subsections. 

2.3 Soil 

2.3.1 Soil Investigation Activities 

Soil investigations were performed in 2020 and 2021 during several field events, as further 
described below.  The rationale for each soil sampling location is included in Table 1.  
Locations of the various borings are shown on Figure 4.   
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• Between May 26 and May 28, 2020, GEI observed Parratt Wolff, Inc. (PW) advance 
six borings (TW-1 through TW-4, MW1, and MW2) to 15 feet using direct push 
methods.  On June 23 and June 24, 2020, GEI observed Cascade Environmental 
(Cascade) advance 12 borings (B101 through B112) to depths ranging from 5 to 
20 feet using direct push methods.   

• Between February 27 and March 7, 2021, GEI observed Cascade advance 12 borings 
(B201 through B212) to between 14 and 20 feet using direct push methods.  Borings 
B201 through B210 were advanced within the pre-existing UniFirst building and 
B211 and B212 were advanced outside the pre-existing laundry facility building.   

• On March 9, 2021, GEI observed C&S Companies (C&S; UniFirst’s construction 
contractor) excavate 12 test pits (TP101 through TP112) to depths ranging from 4 to 
8 feet.  These test pits were excavated within the Phase 1 construction area (i.e., the 
north/northeast portion of the property) to supplement prior investigation data and to 
further characterize soil within this area during Phase 1 construction.   

• On March 30, 2021, GEI observed C&S excavate an additional four test pits (TP201 
through TP204) around the wastewater collection pit (filled in place in March 2021).  
These test pits were advanced to depths between 5 and 8 feet bgs and one additional 
test pit (TP205) was excavated from a debris pile generated during demolition of the 
wastewater collection pit.   

• On April 24, 2021, at the request of NYSDEC, GEI observed Cascade Drilling 
advance six soil borings (B301 through B306) around a sewer line structure within 
the Phase 1 construction area using direct push methods.  These borings were 
advanced to 16 feet bgs.  

• On May 3, 2021, GEI collected three soil samples (TP301 through TP303) from 
Phase 1 construction-related excavations for laboratory analysis of 21 per- and 
polyfluoroalkyl substances (PFAS) compounds by Modified Method 537 Isotope 
Dilution.  Soil samples were collected from between 4 and 7 feet bgs. 

• Between November 6 and 13, 2021, GEI observed Cascade Drilling advance five soil 
borings (B213 through B217) to depths of 20 feet using direct push methods.  All the 
borings were advanced within the pre-existing laundry facility building to better 
characterize the nature and extent of the source of PCE.   

During all events, prior to any intrusive work, Dig Safely NY 811 was notified and a public 
utility mark-out was conducted.  Pre-clearance was performed by the driller during each 
event, using either vacuum extraction or hand augering, depending on event and location. 

GEI logged geology and total VOC readings using a photoionization detector (PID) 
throughout each boring and collected at least one soil sample from each location for 
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laboratory analysis.  GEI selected samples for laboratory analysis from depths where 
elevated PID readings were measured.  If no such PID response was present at a given 
location, the interval immediately above the water table was collected for VOC analysis.  
During the November 2021 investigation, GEI tested soil intervals exhibiting PID readings 
above 100 ppm for the potential presence of non-aqueous phase liquid (NAPL) using 
oil-red-O dye.2  None of the tests indicated the presence of NAPL in the soil, as discussed in 
Section 2.4.2. 

Soil samples were submitted to Alpha Analytical (Alpha) for laboratory analysis of VOCs, 
semi-volatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), pesticides/ 
herbicides, metals, and/or PFAS depending on location.   

2.3.2 Soil Data and Findings 

Soil analytical results are summarized in Tables 2 and 3.  Spatial depictions of the VOC data 
are included on Figures 5 and 6 and non-VOC data are depicted on Figures 7 and 8.  

Based on laboratory analytical data, CVOCs detected in soil included PCE, TCE, 1,2-DCE, 
1,1-dichloroethene (1,1-DCE) and vinyl chloride (VC).  These CVOCs are primarily found 
in soil in and adjacent to the southern half of the pre-existing laundry facility, including the 
area around the former wastewater pit (filled in place in March 2021) and the south-central 
portion of the pre-existing building.  CVOCs were detected in these areas at depths ranging 
from 4 to at least 20 feet bgs, with the highest concentrations observed at depths below the 
bottom elevation of the wastewater collection pit (which is approximately 8 to 11 feet bgs).  
PCE concentrations exceed the NYSDEC Industrial Soil Cleanup Objectives (SCOs) 
(6 NYCRR Part 375) at four locations beneath the south-central portion of the pre-existing 
building (B202[19-20], B207[10-11], B208[11-12], and B214[12-14]).  Additionally, 
cis-1,2-DCE, TCE, and VC concentrations exceeded the Protection of Groundwater SCO at 
several additional locations beneath the south-central portion of the pre-existing building.  
Outside of this area, no significant CVOC impacts were encountered. 

While other VOCs (including acetone, benzene, bromochloromethane, bromomethane, 
2-butanone, chloroform, cyclohexane, ethylbenzene, isopropyl benzene, methyl acetate, 
methyl cyclohexane, methylene chloride, MTBE, toluene, and xylenes) were detected in soil 
at various sampling locations, the detected concentrations are below the Industrial SCOs that 
are applicable to Site soil.   

 
2 These tests consisted of a smear test (thoroughly mixing soil with dye in a cup) and a shake test (adding soil and 
dye to a vial of water and shaking thoroughly) and observing whether magenta staining indicative of NAPL 
appeared.  This process is further described in the RIWP (GEI 2021). 
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With respect to non-VOC constituents, concentrations of certain SVOCs (primarily 
polycyclic aromatic hydrocarbons [PAHs]), pesticides (dieldrin, 4,4’-DDD, 4,4’-DDE, 
4,4’-DDT), PCBs, and metals were also detected in Site soil generally at concentrations 
below applicable SCOs, with the exceptions described below.  Benzo(a)pyrene 
concentrations marginally exceed the Industrial SCO in three samples that were primarily 
made up of historical fill material (i.e., TP105/TP106[0-8] composite, B203[0.5-4], and 
B211[0-4]).  The Industrial SCOs of 1.1 mg/kg for benzo(a)pyrene is lower than the 
Protection of Groundwater SCO and below that which is commonly considered to be 
background in urban fill.  With respect to exceedances of the Protection of Groundwater 
SCOs,3 benzo(b)fluoranthene also exceeds this SCO at B211(0-4) and in the 
TP105/TP106(0-8) composite.  Additionally, benzo(a)anthracene and chrysene exceeded the 
Protection of Groundwater SCO in TP105/TP106(0-8) composite, B203(0.5-4), and 
B211(0-4).  These chemicals are likely present due to the presence of historical fill within 
these samples. 

Finally, based on laboratory data, perfluorohexanoic acid (PFHxA) was detected at an 
estimated concentration just above the method detection limit (MDL) in TP301(7).  
Concentrations of PFHxA were also detected in the associated laboratory method blank.  

2.4 Groundwater 

2.4.1 Groundwater Investigation Activities 

Groundwater investigations were performed in 2020 and 2021 during several field events, as 
further described below.  The rationale for each groundwater investigation location is 
included in Table 1.  Groundwater sample locations are shown on Figure 9 and 10.   

• Between May 25 and 28, 2020, GEI observed PW install and develop two 
permanent groundwater monitoring wells (MW1 and MW2) and four temporary 
groundwater monitoring points (TW1 through TW4).   

• Between February 27 and March 7, 2021, 12 temporary groundwater monitoring 
wells (TW5 through TW16) were installed by Cascade coincident with borings 
associated with soil investigations performed on these dates.   

• Between November 6 and 13, 2021 five temporary groundwater monitoring wells 
(TW17 through TW21) were installed by Cascade coincident with the borings 
associated with RI soil investigations performed on these dates.   

 
3 Protection of Groundwater SCOs apply only to those constituents that also exceed applicable groundwater 
standards. 
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The groundwater sampling locations were selected to provide coverage of the UniFirst 
operations area and to target potential source areas, as well as confirm groundwater flow 
directions and provide for subsequent seasonal rounds of groundwater sampling (except for 
TW1 through TW4, which were removed immediately upon collection of groundwater 
samples).   

MW1 and MW2 were finished as permanent wells, which were constructed as standard 
2-inch schedule 40 (SCH-40) polyvinyl chloride (PVC) groundwater monitoring wells with a 
0.010-inch slotted well screen approximately 5 to 15 feet bgs and finished with flush mount 
road boxes.  Chemically inert silica sand was backfilled to 1 to 2 feet below the ground 
surface and grout seal placed above the screen and sand pack.  TW1 through TW4 were 
installed as temporary points, which were 1-inch SCH-40 PVC screened approximately 5 to 
15 feet bgs with no surface completion, sand pack or seal; these points were immediately 
pulled from the ground following sampling.  Temporary monitoring wells TW5 through 
TW21 were constructed with 1-inch diameter SCH-40 PVC with 0.010-inch slotted well 
screen and finished similarly to MW1 and MW2 (i.e., with sand pack and grout seals).  These 
wells were installed to depths of between 12 feet bgs and 17 feet bgs, depending on location 
and associated depth to water at time of installation.   

The driller developed all groundwater monitoring points (including MW1, MW2, and TW1 
through TW21) upon completion of installation.  GEI collected groundwater samples from 
each location using low-flow sampling techniques for laboratory analysis.  Depending on 
location, up to four rounds of samples have been collected to date (May 2020, March 2021, 
July 2021, and November 2021).  The samples were submitted to Alpha for analysis of 
VOCs, SVOCs, PCBs, pesticides/herbicides, metals, and/or PFAS, depending on location 
and sampling event. 

2.4.2 Groundwater Data and Findings 

Groundwater analytical results are summarized in Table 4.  A spatial depiction of VOC 
results in groundwater is included on Figure 9 and non-VOC results are on Figure 10. 

As indicated in Table 4, CVOCs were detected above Class GA Ambient Water Quality 
Standards (AWQS) Groundwater Standards (6 NYCRR Part 700-706) for at least one VOC 
constituent in at least one sample from 19 of the 23 groundwater monitoring locations 
sampled for VOCs.  CVOCs were not detected above the AWQS in TW1 and TW4 along 
Luther Avenue, TW15 on the northern corner of the pre-existing building, and TW17 near 
the southwest corner of the pre-existing facility building.  The CVOCs detected above 
standards in the remainder of the wells include PCE, TCE, DCE and/or VC, depending on 
location. 
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With respect to the non-VOC constituents, SVOCs, PCBs, pesticides/herbicides, metals, and 
PFAS data is available from the March 2021 sampling event for samples from TW7, TW10, 
and TW15.  Additionally, iron data is available from the November 2021 sampling event for 
samples from TW5, TW6, TW11, TW12, and TW18.  Among this data, certain PAHs, PCBs, 
lead, manganese, iron, and PFAS were detected above applicable groundwater criteria 
(AWQS or NYSDEC guidance or screening values), as follows: 

• PAHs were detected above the AWQS guidance value of 0.002 µg/L for 
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and 
indeno(1,2,3-cd)pyrene in TW15 and the duplicate sample for TW10 
(benzo[b]fluoranthene only).   

• Total PCBs were detected above the AWQS of 0.09 µg/L in TW7 and TW15. 

• Lead and manganese were detected above AWQS in TW7, and manganese was also 
detected above AQWS in TW10. 

• Iron was detected above AWQS in TW6, TW11, and TW12. 

• PFAS (PFOS and PFOA) were detected above NYSDEC screening values identified 
in NYSDEC Sampling, Analysis, and Assessment of Per- and Polyfluoroalkyl 
Substances (dated June 2021) in TW7, TW10, and TW15. 

2.5 Soil Gas 

Soil vapor samples were collected from exterior locations in April 2020 and from below the 
concrete slab of the pre-existing facility (i.e., sub-slab locations) in May 2020.  Sampling was 
performed consistent with sampling protocols provided in the New York State Department of 
Health Guidance for Evaluating Soil Vapor Intrusion in the State of New York, dated October 
2006 (NYSDOH 2006).   

2.5.1 Exterior Soil Vapor Investigation Activities  

On April 15, 2020, GEI observed PW advance eight temporary exterior soil vapor points 
with a Geoprobe® direct push rig at the locations on Figure 4.4  These exterior soil vapor 
sample locations were selected to provide coverage of the UniFirst operations area and 
potential source areas. 

 
4 Of the eight soil vapor samples collected, seven were ultimately analyzed by the laboratory; as such seven are 
shown on the figure.  The eighth sample, collected as location SV8 outside the southeastern corner of the pre-
existing building, was not analyzed due to a suspected failed seal based on the results of helium leak tests.  Two 
attempts were made in the field to secure a tight seal on the soil vapor point; however, both the initial setup and 
the second setup failed the helium leak test. 
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After obtaining utility clearance and prior to the installation of the soil vapor points, one 
boring was advanced to a depth of 5 feet to determine the depth to groundwater.  
Groundwater was encountered at a depth of approximately 4 feet.  Consequently, the soil 
vapor points were installed at a depth of 3 feet in the vadose zone above the water table.  

Each temporary soil vapor collection point was constructed of a dedicated 6-inch woven 
stainless-steel filter fitted with an expendable anchor point screened from 2.5 to 3 feet deep 
connected to Teflon-lined polyethylene tubing.  After placing the tubing, the borehole was 
sealed with bentonite slurry.  Following installation and prior to sampling, a helium tracer 
gas test was conducted at each soil vapor point to identify potential migration or 
short-circuiting of ambient air during sampling.  

Upon successful completion of the leak detection test, the temporary sampling point was 
purged of three implant volumes using the air pump at a purge rate less than 0.2 liters per 
minute.  The sampling point was then connected to a 2.7-liter SUMMA® canister with a less 
than 0.2 liters per minute regulator to collect a soil vapor sample.  The soil vapor samples 
were submitted to Alpha for analysis of VOCs by Method TO-15.   

2.5.2 Sub-Slab Soil Vapor Investigation Activities  

On May 23 and 30, 2020, GEI installed and sampled six temporary sub-slab soil vapor points 
at the locations identified on Figure 4.  GEI drilled through the concrete floor using a 
hammer drill with a 1-inch bit.  Each temporary sub-slab soil vapor point was constructed of 
polyethylene tubing extending no more than 2 inches below the concrete slab.  Each probe tip 
was backfilled with coarse sand, and the concrete core holes were sealed with modeling clay.   

Potential migration or short circuiting of ambient air was tested prior to sampling using a 
helium tracer gas test at each soil vapor point.  After each sub-slab soil vapor point passed 
leak detection testing, three volumes were purged using the air pump at a purge rate less than 
0.2 liters per minute.  The tubing was then connected to a 2.7-liter SUMMA® canister with a 
less than 0.2 liters per minute regulator to collect the sub slab soil vapor sample.  The 
sub-slab soil vapor samples were submitted to Alpha for analysis of VOCs by Method 
TO-15.  

2.5.3 Soil Vapor Data and Findings 

The soil vapor data for both exterior and sub-slab soil vapor samples are summarized in 
Table 5.  A graphical depiction of soil vapor VOC results is included on Figure 11. 

CVOCs were detected in each of the soil vapor samples, with the higher concentrations 
identified primarily around the wastewater collection pit (filled in place in March 2021) and 
within the southern portion of the property, under the pre-existing facility building 
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(Figure 11), consistent with the soil investigation findings.  Specifically, concentrations of 
PCE ranged from below detection limits to 47,700 micrograms per cubic meter (µg/m3) 
(SSV2).  Other CVOCs detected in soil vapor included TCE, cis-1,2-DCE, and VC.   

Additionally, several other VOCs were detected, including common petroleum compounds 
and compounds typically associated with building materials and laboratory cleaning 
processes.  As such, these detected compounds are likely from ambient/field and/or 
laboratory contamination. 

2.6 Nature and Extent of Impacts 

The investigation results suggest that the wastewater collection pit (filled in place in March 
2021) on the southwest exterior of the pre-existing laundry building is a suspected source of 
soil and groundwater impacts related to historical laundry operation.  Additionally, sub-slab 
data suggest that releases may have occurred beneath the southern half of the pre-existing 
UniFirst laundry facility and/or impacts from the wastewater collection pit have come to be 
located below the building.   

The orange line on the VOC assessment figures (i.e., Figures 5, 6, 9, and 11) depicts the 
estimated horizontal limits of the PCE “source zone,” which are based on soil concentrations 
greater than the Industrial SCO for PCE (300 mg/kg)5 and groundwater concentrations 
indicative of the potential for DNAPL presence (a PCE concentration of greater than 1,500 
ug/L in groundwater infers that DNAPL may be present6).   

With respect to the zone of vertical impact, the depth of the highest PCE impacts were 
observed at approximately 10 to 14 feet below ground surface around the former 
underground wastewater collection pit.  This depth is coincident with the bottom of the pit, 
which historical drawings show was approximately 8 to 11 feet deep.  The depth of the PCE 
impacts appear to increase with distance downgradient, as evidenced by the data available at 
B202 (Figure 6), where the highest PCE concentration is in the 18- to 20-foot depth interval, 
suggesting that the release may have moved downward as it migrated.  Vertical delineation 
has not been possible to date because the presence of the active laundry facility building has 
limited the size and accessibility of drilling equipment.  Specifically, the small 
dolly-mounted direct-push rig that was used inside the building had an approximate 20-foot 
maximum drilling capability.  Also, the pre-existing laundry building abuts the UniFirst 

 
5 Industrial SCO for PCE is identified in Table 375-6.8b of the NYSDEC regulations. 
 
6 As discussed in Section 2.4, DNAPL has not been identified at the site.  The ILO International Chemical 
Safety Card (ICSC) for PCE identifies a pure phase solubility of 0.015 g/100mL (150 mg/L); resulting in a 
DNAPL-indicating concentration of 1.5 mg/L, or 1,500 ug/L, when employing the USEPA’s 1% solubility rule 
of thumb (USEPA 1992).  The ILO ICSC data sheet for PCE is available at 
https://pubchem.ncbi.nlm.nih.gov/compound/Tetrachloroethylene#section=Solubility. 
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property line and multiple overhead and underground utilities, so no additional downgradient 
sampling could be performed outside of the building.  Additional subsurface investigations, 
including deeper investigations of soil and groundwater, will be performed in the future, 
following demolition of the pre-existing facility and construction of Phase 2 planned for 
2022-2023, as further discussed in Section 7 and in the separately submitted Remedial 
Investigation Work Plan. 

2.7 IRM Target Area 

While this IRM includes two components (discussed in the following sections) and a 
contingency (for management of waste, if impacts are found beneath the slab upon 
demolition), a key component focuses on in-situ treatment of the primary zone of VOC 
impacts to soil and groundwater located almost entirely beneath the pre-existing facility 
building.  Based on the sampling that has been achievable to date, the target treatment zone is 
shown on Figure 12 and coincides with the estimated horizontal source zone limits (orange 
line on figure), except for the western limit of the interpreted source zone which extends a 
few feet under the new Phase 1 building.  The extent to which this is a source zone is 
demonstrated by the existing VOC sampling data and is consistent with the conceptual site 
model of historical releases from the wastewater collection pit, plume migration with 
groundwater flow, and downward migration through higher permeable zones within the 
shallow silt and clay.  The extent of the targeted area also accounts for the limited window of 
opportunity that will exist for implementing an IRM in the time period when the pre-existing 
building has been demolished – and the area is accessible – before Phase 2 facility 
construction commences.   

The IRM treatment target zone extends to a depth of approximately 20 feet below the floor 
slab of the pre-existing facility building.  Specifically, the IRM focuses on the 9- to 20- foot 
zone for remediation because the CVOC data (Figures 5 and 6) and PID readings 
(Appendix A) indicate that the highest VOC concentrations in soil are located at depths just 
below the bottom of the wastewater pit (i.e., approximately 10 to 15 feet), then begin to 
decline at most boring locations.  Also, the selected approach involves injecting treatment 
reagents that are denser than water at depths up to 20 feet in the “source zone” area.  As such, 
to the extent that PCE may have migrated deeper, the treatment reagents could migrate along 
the same pathways through the silt/clay zone, thus treating PCE below the targeted 
remediation depth, if present.   

Per NYCRR 375-6.5, all remedial programs (which includes IRMs) “shall consider the 
protection of groundwater…” including: 

• source removal or control  

• measures to restore groundwater quality to meet applicable standards and guidance 
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• plume containment/stabilization 

• prevent the further migration of groundwater plumes (a volunteer in the Brownfield 
Cleanup Program is obligated to evaluate the feasibility of containing the plume 
onsite)  

The IRM target area meets these objectives because it targets the source zone and, as a result, 
will facilitate improvements in source zone and downgradient groundwater quality as well as 
plume stabilization or retraction.  The extent to which the IRM achieves these secondary 
goals will be monitored post-remediation, as discussed in Section 8.   

We also note that the IRM target area reflects the “interim” nature of this activity.  
Specifically, the site investigations performed to date have been focused on identifying 
conditions and remedial measures that support the expeditious completion of facility 
renovations while protecting human health and the environment and without limiting the 
implementability of any future remedial activities that may be required following the broader 
Remedial Investigation and Remedial Action processes for the overall site.  In other words, 
the IRM focuses on what can feasibly be implemented with minimal impact to the facility 
renovations while recognizing that other remedial measures may be required once the full 
extent of impacts is defined via the RI process.  Targeting the source area under the IRM is 
expected to result in overall improvements to site conditions and does not preclude additional 
remedial measures that may be warranted following the completion of the RI (e.g., additional 
in-situ treatment of the plume at downgradient locations). 
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3. Interim Remedial Action – General 

3.1 IRM Approach 

The IRM activities described in this Work Plan were developed in consideration of VOC 
existing data and the scope and schedule of the ongoing facility renovation activities.  
Specifically, the IRM activities were developed to target the known area of VOC impacts to 
soil and groundwater, which are primarily located beneath the pre-existing facility building.  
Specifically, this IRM is intended to address VOC impacts in a manner that can be feasibly 
implemented in conjunction with the construction scope and schedule, and reduces source 
mass of VOCs and VOC exposure potential. The IRM  does not impede other site 
investigation or remediation activities that may be required as part of the broader site 
investigation and remedial action activities under DER-10, including the characterization and 
potential remediation of additional areas of the Site and additional constituents of concern, 
potentially including non-VOCs that have been identified above applicable Standards, 
Criteria and Guidance (SCG) values in Site soil and groundwater during preliminary 
investigations performed to date.  To this end the IRM scope includes the following key 
components: 

• Demolition of the pre-existing building to allow for the injection of treatment 
reagents (and subsequent removal of impacted soils in IRM Component 2) to address 
the source area of PCE-impacted soil and groundwater located beneath the pre-
existing facility building before the new building is constructed. 

• Installing a subslab vapor mitigation system as part of the new building construction 
to prevent residual VOCs beneath the new building from entering indoor air via the 
vapor intrusion pathway. 

• The contingent task to remove soil greater than the Industrial SCO if observed and 
encountered following the removal of the slab.  

Additionally, soil excavated for construction such as for footings, foundations, elevator pits, 
and utilities will be managed in accordance with Excavated Work Plan (EWP) prepared for 
the Site which is being submitted separately.  The EWP specifies the plans and procedures to 
be followed for the proper handling of impacted materials that may be disturbed during 
intrusive work on the site.  This EWP will be followed during the construction activities.  

Each of these activities is described in further detail in Sections 4 through 6 of this IRM 
Work Plan.  Planned activities also include installing additional downgradient monitoring 
wells and implementing a groundwater monitoring program to assess the effectiveness of the 
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in-situ treatment measures, which is discussed in Section 7.  Meanwhile, the remainder of 
this section addresses certain IRM-related information and procedures that are applicable to 
the IRM overall. 

3.2 Roles and Responsibilities 

GEI will be responsible for project management, subcontractor oversight, IRM compliance, 
determination of corrective measures when needed, monitoring for health and safety, 
perimeter-air monitoring activities, and maintenance of Site sampling and meteorological 
logs.  GEI will also serve as the Site Health and Safety Officer. 

The remediation subcontractor will be responsible for all drilling and injection activities to 
include, but not be limited to, compliance with all applicable Occupational Safety and Health 
Administration (OSHA) regulations, personnel health and safety, and any other specified 
tasks outlined in this IRMWP. 

The following are the key personnel or agencies involved with IRM activities at the Site.  

Personnel Investigation Role Contact 

Michael Belveg 
NYSDEC 

NYSDEC Project Manager 315.426.7446 
Michael.Belveg@dec.ny.gov 

Johnathan Robinson 
NYSDOH  

NYSDOH Project Manager 518.402.7881 
Johnathan.Robinson@health.ny.gov 

Tim Cosgrave UniFirst Project Manager 978.527.4332 
Timothy_Cosgrave@UniFirst.com 

Ileen Gladstone, P.E., 
LSP 
GEI Consultants 

Qualified Env. Professional  781.424.9924 
igladstone@geiconsultants.com 

Gary Rozmus, P.E. 
GEI Consultants 

Certifying Engineer 631.479.3510 
grozmus@geiconsultants.com 

Jeena Sheppard 
GEI Consultants 

Regional Safety Manager 856.291.5663 
jsheppard@geiconsultants.com 

Jeffery Holden, P.E., LSP 
GEI Consultants 

Project Manager 607.216.8956jholden@geiconsultants.com 

Wendy Moore, P.E. 
GEI Consultants 

Field Manager 607.216.8966 
wmoore@geiconsultants.com 

Jamie Wargo 
GEI Consultants 

Quality Assurance Officer 860.368.5342 
jwargo@geiconsultants.com 

Michael Scalzi 
Innovative Environmental 
Technologies 

Remediation Contractor 
(expected) 

888.721.8283 
mikescalz@iet-inc.net 

Cascade Drilling subcontractor 
(expected) 

TBD 
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Personnel Investigation Role Contact 

Alpha Analytical Laboratory Subcontractor 
(expected) 

TBD 

Microbial Insights Specialty Laboratory 
Subcontractor (expected) 

TBD 

Thomas J. Rotella Sr. 
C&S Companies 

Construction Contractor 
Project Manager 

315.703.4179   
trotella@cscos.com 

 

3.3 Pre-IRM and IRM Support Activities 

The following pre-IRM and IRM support activities will be conducted by UniFirst or its 
representatives prior to initiation of the IRM.  

• Assist NYSDEC with facilitating the public comment period and preparing a citizen 
participation Notice and Fact Sheet, if so requested  

• Obtain regulatory and local permits, access agreements, and other approvals  

• Prepare the site for implementation of IRM activities 

• Conduct site control and monitoring during implementation of the IRM 

• Coordinate and arrange for IRM activities in concert with the facility renovation 
schedule 

The purpose of the pre-IRM and IRM support activities is to facilitate implementation of the 
IRM activities.  Additional information regarding these activities is provided in the following 
subsections. 

3.3.1 Survey Control 

The Remediation Contractor will conduct survey control during the remedial actions using 
GPS.  The Remediation Contractor will supply this information in an as-built drawing to 
document that the remedial activities have been completed consistent with the IRMWP for 
inclusion in the construction completion report (Section 10). 

3.3.2 Access and Work Zones 

Access to the site will be restricted by the Construction Contractor by installing a perimeter 
fence and gates as part of the Phase 2 construction, which will limit access to the area to 
authorized personnel only.  Note that the IRM work area is currently the site of the pre-
existing laundry facility, and IRM work will be completed upon demolition by the 
Construction Contractor as part of the Phase 2 construction activities to enable the 
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implementation of the IRM described herein.  These controls will be put into place prior to 
commencing the demolition activities and will be removed following completion of the 
exterior Phase 2 construction activities.  The Construction Contractor will also construct a 
lined temporary waste material staging area for the excavated material associated with the 
Phase 2 construction (further discussed in Section 6).   

During implementation of source area treatment (Section 4), the Remediation Contractor will 
maintain sign in/sign-out sheets and implement safe work practices throughout the drilling 
and injection process.  Although not expected to be needed, additional measures will be taken 
by the Remediation Contractor during drilling and injection activities to further limit access 
to the source area treatment work zone, including temporary fencing, barriers, warning tape, 
and/or signs.  

The Remediation Contractor’s support areas will be fully self-contained inside a mobile 
trailer containing the injection chemical storage and delivery components, onboard generator, 
mobile office space, and health and safety components (safety shower and eyewash).  
Equipment will be inspected prior to use and checked periodically for performance and 
corrective repair.  Equipment will be clean prior to arrival on the project site. 

3.3.3 Utility Clearance 

Areas and locations of intrusive work will be pre-marked prior to commencement of field 
activities and the responsible contractor will contact the New York State one-call center 
(“Dig Safely NY”) at least three days prior to commencing work to request that utilities be 
located and marked.  Additionally, available UniFirst utility plans will be consulted for 
locations of on-Site utilities.  A private utility locator will be contracted to locate buried 
utilities, if needed.  The contractor responsible for the work will be responsible for resolving 
all potential conflicts and for underground utility protection. 

3.3.4 Vapor/Odor/Dust Monitoring and Suppression 

Vapor and dust monitoring requirements action levels, appropriate corrective actions and 
reporting requirements are presented in the Community Air Monitoring Plan (CAMP) 
(Appendix B).  GEI will perform the CAMP monitoring using automated stations with 
datalogging during intrusive activities into native soil, and will provide data to NYSDEC, 
NYSDOH, and UniFirst on a weekly basis via email during active monitoring periods.  The 
data reports will identify work locations and monitoring locations during the applicable 
reporting period, summarize air monitoring results, and discuss any exceedances.  The report 
will also include a qualitative odor monitoring log. 
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GEI will address an exceedance of an air monitoring action level in real time in consultation 
with the responsible contractor and will notify UniFirst and NYSDEC as soon as the 
exceedance is identified (i.e., the same day or the next business day, if after hours).  GEI will 
send a follow-up e-mail to NYSDEC, NYSDOH, and UniFirst within 24 hours of an action 
level exceedance that summarizes the data, the cause of the exceedance, corrective measures 
implemented (or to be implemented) in response to the exceedance, and whether it was 
effective.  Work will not continue until exceedances are addressed.  
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4. IRM Component #1 – Source Area Treatment 

As discussed in Section 2.7, the target treatment area was identified in consideration of 
existing characterization data and includes an area of approximately 10,000 square feet 
located primarily beneath the pre-existing laundry facility building, as shown on Figure 12.  
Demolition of the pre-existing laundry facility building will be necessary to perform the in-
situ treatment within the target area.  Within this area, the target treatment zone extends from 
approximately 9 to 20 feet beneath the floor elevation of the pre-existing building.   

The source area treatment component of the IRM is intended to facilitate accelerated in-situ 
dechlorination of CVOCs (specifically PCE and its degradation products) within the target 
treatment area using both abiotic and microbial processes.  It will also promote groundwater 
quality improvements in the adjacent downgradient areas.  This treatment approach includes 
injecting emulsified zero-valent iron (EZVI), zero valent iron (ZVI), and colloidal 
suspensions consisting of biostimulants and various organic hydrogen donors.  As further 
described below, these materials will facilitate reduction of the dissolved phased CVOCs 
while initiating the production of hydrogen for ongoing microbial mineralization processes.   

This approach was selected because it offers the following benefits: 

• It can be readily implemented in a short period of time, thus minimizing the impact to 
the facility renovation construction schedule. 

• The injected reagents are expected to remain effective for multiple years, thus 
minimizing the need for supplemental injections or other measures to address the 
VOC source area that will no longer be readily accessible once the Phase 2 building 
construction commences. 

• While no NAPL was identified as part of prior investigations (Section 2.3), dissolved 
phase concentrations suggest the potential it could exist in the area.  The EZVI 
component can address relatively high concentrations of CVOCs (including NAPL).  
It is also denser than water and is therefore expected to move through the subsurface 
along NAPL migration pathways (if NAPL is present). 

• Following the initial injection of materials, no equipment or maintenance will be 
required to sustain the remedial effectiveness over a period of multiple years. 

4.1 Technology Description 

Three types of materials will be injected into the subsurface as part of this approach: EZVI, 
ZVI, and various nutrients/hydrogen sources for sustained biological degradation.  The 
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function of each component is summarized in the following subsections.  The dosing 
calculations for each component were developed by IET (remediation contractor) and are 
included in Appendix C. 

4.1.1 EZVI 

EZVI is a treatment technology that was developed by the National Aeronautics and Space 
Administration (NASA).  EZVI combines food grade vegetable oil with a surfactant, 
elemental iron and water in a specific physical structure to enable direct CVOC destruction 
utilizing a combination of abiotic and biotic processes.  The structure of the EZVI micelle is 
illustrated in the following graphics:7 

        

The structure of the EZVI technology enables: 

• miscibility with DNAPLs in situ (where present) 

• sequestration (phase partitioning) of CVOCs into outer oil membrane (decreased 
CVOC mass flux) 

• Encapsulation of ZVI so that it only reacts with hydrophobic constituents (including 
CVOCs) 

• Provision of long-term hydrogen source for biostimulation downgradient of source 
area. 

 
7 courtesy https://www.provectusenvironmental.com/advanced-ezvi-formulations-for-the-remediation-industry/ 
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Treatment with EZVI proceeds via three primary steps: 

• Sequestration (into outer lipophilic oil membrane) 

• Dissolution (into interior aqueous phase) 

• Reductive dehalogenation (utilizing abiotic and biotic processes) 

For this IRM application, the EZVI will be injected generally into the deepest portion of the 
target treatment area to act as a permeable reactive barrier to prevent vertical migration 
through the silt/clay layer into the sand layer.  This will facilitate long-term degradation of 
the highest CVOC concentrations.  Further, any subsequent migration of the EZVI would be 
expected to follow the same preferential pathways through the silt and clay layer that the 
CVOCs would follow, thus providing treatment beyond the initial treatment area over time.  
EZVI will also be injected throughout the vertical extent (i.e., approximately 9 to 20 feet bgs) 
of the four injection points located closest to the newly constructed Phase 1 building 
(Figure 12).  This will provide for enhanced treatment in this area given that the defined 
source zone (Figure 12) extends a few feet beneath the new building, and direct injection 
through the floor of the new building will not be possible.   

4.1.2 ZVI 

ZVI is a strong reducing agent capable of rapidly degrading dissolved chlorinated ethenes 
including PCE and its degradation products (trichloroethene, 1,2-dichloroethene and vinyl 
chloride).  This occurs via an abiotic reaction pathway in which chlorines on adjacent carbon 
atoms are removed and substituted.  PCE and its degradation products are reduced to 
chloroacetylene and then further to ethane via hydrolysis.  This is a commonly used 
technology for the treatment of dissolved chlorinated ethene compounds. 

For this IRM application, the ZVI will be used in two ways to promote degradation of 
dissolved CVOCs.  These include (1) injections into three “passive reaction barriers” (PRBs) 
to address VOCs in displaced and migrating groundwater, and (2) injection into the shallower 
portions of the target treatment area above and adjacent to the zones where the EZVI is 
deployed.  This is further discussed in Section 4.2. 

4.1.3 Nutrients and Hydrogen Sources 

The injected reagents will include multiple nutrient and hydrogen sources to support essential 
microbial elements necessary for sustained biological dechlorination processes to occur over 
an extended period of time.  The following table summarizes the planned nutrient and 
hydrogen source materials to be injected and the purpose/function of each.  The dosing 
calculations associated with each material are provided in Appendix C. 
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Amendment Role/Function 
Anticipated Effective 

Period 
Calcium propionate 
(blend of raw and 
encapsulated) 

Soluble slow controlled source of propionic acid, 
a volatile fatty acid that provides a source of 
hydrogen for reductive dechlorination 

Day 1 to day 100  

Provect-IR 
(hydrophobic organic 
hydrogen source) 

A proprietary product consisting of 60-micron 
ZVI and fine‐grained plant fiber rich in cellulose 
and hemicellulose, which produce butyric, 
acetic, propionic, pyruvic and lactic acids that 
provide hydrogen for reductive dechlorination 

Day 60 to 900 

Kelp Organic source providing hydrogen, salts, and 
pH control to support reductive dechlorination; 
also provides limited inhibition of unfavorable 
methanogen production  

Day 120 to 360 

Yeast extract Provides various proteins, trace elements, 
amino acids, and peptides that are used by 
microbes along with energy from carbohydrate 
digestion for growth and reproduction 

Day 1 to 30 

Nutrients, including 
urea, monosodium 
phosphate, and 
diammonium 
phosphate  

Sources of organic nitrogen as bioavailable NH+4 
and o-PO4-3 

 

Day 1 to 600+ (via 
biomass recycling) 

Vitamin B12 
(cobalamin) 

Cobalt is present in vitamin B12 and is known to 
be an essential element for growth of 
dehalococcoides8 bacteria and proper function 
of the CVOC degradation gene, facilitating 
complete biological dechlorination of CVOCs 

Day 1 to 600+ (via 
biomass recycling) 

Vitamin B2 (riboflavin) Riboflavin is considered a vital component of 
intercellular functions providing mitochondrial 
energy for cell growth and reproduction 

Day 1 to 600+ (via 
biomass recycling) 

Red Yeast Rice 
(monacolin K) 

Component lovastatin has the ability to block 
undesirable methane production.  Allows 
hydrogen amendments to be utilized by 
dehalococcoides bacteria rather than 
methanogens.   

Day 1 to 90 (the period of 
highest dissolved 
hydrogen due to ZVI 
hydrolysis and the period 
in which dehalococcoides 
establishes as a 
population.) 

Sodium sulfite Oxygen scavenger that helps maintain anoxic 
conditions during mixing and injection of the 
amendment slurry.  Also sulfidates the ZVI 
particles to prevent oxidation and extends ZVI 
reactivity period. 

Day 1 to 5 

These materials will be co-injected in the same zones that the ZVI is injected, as indicated 
above.   

 
8 Dehalococcoides was the first bacterial group isolated and proven to be capable of complete reductive 
dechlorination of PCE and TCE to ethene (https://microbe.com) 
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4.2 Methodology 

Following demolition of the pre-existing facility building, placement of EZVI, ZVI, and 
nutrient/hydrogen sources will be performed using IET’s mobile injection trailer and 
direct-push equipment.  The self-contained trailer includes two 120-gallon conical mixing 
tanks, mixers, generator, stainless steel piping, pneumatic diaphragm pump, compressor, air 
storage tank, and safety equipment.  The direct-push injection equipment includes proprietary 
retractable injection rods with backflow prevention devices.  The injection materials will be 
delivered in advance and stored within an onsite or nearby enclosed structure.  Water needed 
for injections will be obtained from a municipal or commercial source available at the site.   

The injections will occur in four specific areas shown on Figure 12.  These include three 
PRB features and the primary target treatment area.  The three PRB zones will be injected 
first.  The pressurized injections at these locations serve multiple purposes.  First, they will 
increase the hydraulic pressure at the locations to help contain the mounding that will occur 
during injections in the primary treatment zone.  Second, they will provide for treatment of 
groundwater that is displaced by the target zone injections.  Third, they will provide for 
long-term treatment of groundwater migrating from the treatment zone under ambient 
conditions after the injection period.  Once the PRB zones are injected, the primary target 
area will be injected in a circular pattern beginning at the southern perimeter of the area and 
working inward to minimize displacement outside the zone.  Figure 12 illustrates the 
injection locations and target radius associated with each injection point.   

The sequence summarized below will be followed when injecting into the targeted vertical 
treatment horizons in a “bottom-up” manner.  Each injection interval will proceed in the 
following sequence: 

1. Subsurface Pathway Development – Initially, nitrogen gas will be delivered to the 
subsurface under pressure.  Nitrogen gas is used so as not to introduce oxygen into an 
environment targeted for anaerobic processes.  The gas is introduced at approximately 
175 psi to establish pathways and voids that facilitate delivery of amendments.  
Pathway development is verified by observing a substantial pressure drop. 

2. Amendment Slurry Preparation and Delivery – This step depends on the material 
being injected into the specific area and depth interval. 

2a – In zones of EZVI injection, the EZVI slurry will be injected under pressure 
into the subsurface pathways created in step 1.   

2b – In other areas (non-EZVI), a solution of ZVI, sodium sulfite, yeast extract, 
calcium propionate, red yeast rice, nutrients and micronutrients is immediately injected 
into the subsurface fractures and voids that were developed during the gas injection 
step.  Sodium sulfite acts as an oxygen scavenger, iron reducer and sulfate source.  
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As an oxygen scavenger, the sodium sulfite prevents the oxidation of the ZVI by the 
dissolved oxygen while promoting anaerobic conditions that are favorable for the 
biodegradation of the CVOCs.  Nutrients are injected to support biologically mediated 
degradation processes.  ZVI facilitates CVOC degradation as discussed above. 

3. Post-Slurry Gas Injection - Lastly, the injection lines are cleared of liquids and all 
injectants are forced into the created formation and upward into the vadose zone via 
the injection of nitrogen through the injection system. 

Once the injection cycle is complete at a given point, the injection point will be capped to allow 
for the pressurized subsurface to accept the injectants.  The targeted zones will receive calculated 
dosages of the individual remedial components based on biological and stoichiometric demands 
and estimated pore volumes.  Dosing calculations are provided in Appendix C.   

The following table summarizes the planed injections in each of the four injection areas: 

Area EZVI Injection Zone ZVI/Nutrient/Hydrogen 
Source Injection Zone 

PRB 1 through 3 N/A 8-20 feet bgs 
Source Treatment 
Zone 

18-20 feet bgs throughout source treatment 
zone, except at the four injection points abutting 
the Phase 1 building, where EZVI will be 
injected from 9 to 20 feet bgs (coincident with 
the nutrient injections within the upper intervals) 

9-17 feet bgs 

 
Once the injections are complete, IET will demobilize materials and equipment and 
subsurface pressures will be allowed to equilibrate for at least two days before 
recommencing site construction activities. 

4.3 Monitoring 

Equipment operational and delivery pressures will be monitored during the injections.  
Visual observations will also be made to confirm injected materials do not result in surface 
expression of the injected slurries.  Equipment operational pressures will be adjusted as 
necessary to prevent surface expression.  Equipment operational pressures will also be 
monitored particularly closely at the injection points located closest to the existing Phase 1 
building to ensure that injected materials do not rise to the foundation level and to minimize 
any potential impacts to the building foundation.  Operational pressures, injection progress, 
and total amendment delivery quantities will be monitored and summarized in the completion 
documentation (Section 8). 

Post-injection groundwater monitoring (to assess remedy effectiveness) is discussed in 
Section 6). 
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5. IRM Component #2 – Vapor Mitigation System 
for New Building 

5.1 Components and Design 

Because the new facility building (to be installed as part of Phase 2 construction activities) 
will be in an area where residual VOCs are present in the underlying soil and groundwater, 
UniFirst intends to proactively install a Vapor Mitigation System (VMS) as part of the new 
building construction.  The VMS consists of two primary components: 

• Sub-Slab Gas Barrier – The continuous Gas Barrier below the slab is intended to 
block the vapor intrusion pathway from soil gas to indoor air.   

• Sub-Slab Depressurization – An active sub-slab depressurization system that includes 
a continuous layer of crushed stone and perforated PVC collection header pipes fitted 
with continuously operating fans.  The sub-slab header pipe connects to a vertical 
PVC riser, which extends above the roof, is open to the atmosphere, and is fitted with 
a continuously operating fan 

Design drawings, specifications, and manufacturer information for the VMS is provided in 
Appendix E.  Note that the VMS was proactively designed to address both the new Phase 1 
and Phase 2 buildings.  Accordingly, even though the Phase 1 building is largely located 
outside of the identified source area, the same VMS was installed in that building as is 
planned for the new Phase 2 building. 

5.2 Vapor Mitigation Barrier (Gas Barrier) 

The sub-slab vapor mitigation barrier, referred to in the design documents as the Gas Barrier, 
is MonoShield®, manufactured by Land Science, a division of REGENESIS, Inc. 
MonoShield® includes a 30-mil composite geomembrane (MonoBase) composed of a 
metallized film laminated to a nonwoven geotextile and reinforcement layers.  Seams and 
penetrations through the MonoBase membrane (e.g., steel piles) are spray sealed with 60 mil 
thick layer(s) of Nitra-Core, a water-based, liquid nitrile-modified asphalt latex.  Additional 
information about the Gas Barrier, including manufacturer’s standard details for sealing 
elevator pits, membrane penetrations, and termination to the foundation walls, is provided in 
Appendix E.  

The MonoShield® barrier is sealed to the inside of the outer foundation wall and creates a 
continuous Gas Barrier beneath the interior slab.  During installation, smoke testing is 
conducting to identify and repair any initial defects before overlying material is placed and 
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the slab poured.  After the smoke testing, a layer of non-woven geotextile is placed over the 
Gas Barrier to protect it from the fill and slab above. 

5.3 Sub-Slab Depressurization and Discharge Piping 

The sub-slab Gas Barrier for the new Phase 2 building will be underlain with a minimum 
6-inch-thick layer of porous, crushed stone (majority particle size 3/8”-1”, less than 5% 
passing No. 4 sieve) to facilitate sub-slab depressurization.  The building contains two 
depressurization zones, each zone includes 6” perforated, SCH 40 PVC collection headers set 
in the crushed stone layer (see Drawing VM-1, Appendix E).  The terminal ends of the 
perforated headers pipes are capped with perforated or slotted drain caps.  As with the other 
sub-slab utilities for the new building, pipe hangers are used to install the header pipes and 
support them from the slab above (maximum hanger spacing of 6 feet; refer to Detail 
1/VM-5, Appendix E).  Where the two phases of the new building meet, a concrete structural 
beam bisects the crushed stone vent layer and serves to isolate the sub-slab depressurization 
zones in the two building phases from each other (see Section C/VM-5, Appendix E). 

The sub-slab pipe headers penetrate the slab and will connect to solid 6” PVC risers 
extending up through the roof (see Drawings VM-2 and VM-3, Appendix E).  Inside the 
building, the risers will be insulated to prevent condensation formation on the outside of the 
pipe and the insulation jacket will be permanently labeled: “SSDS Pipe” in 2.5-inch letters. 

The PVC risers extend 8 feet above the roof and are braced with guy wires and roof anchors.  
This discharge height was set to be above the elevation of the nearest roof-level fresh air 
intakes, which are located more than 30 feet away from the discharge stacks.  The discharge 
point is angled to reduce rainwater intrusion while allowing for an upward discharge 
trajectory away from the roof (see Drawing VM-4 and Detail 2/VM-5, Appendix E). 

To enable vapor extraction and create a vacuum field of at least 0.004 inches water column 
in the sub-slab vent layer, an inline axial fan will be mounted in each rooftop discharge stack.  
We estimate up to 165 cubic feet per minute (CFM) extraction flow from each zone 
(330 CFM total) will be required for active SSDS in the new building.  A large 4” diameter 
“radon” fan (FanTech Model Rn 4EC-4 or equivalent) will be used.  Power to the two 
roof-mounted extraction fans will be provided from a new, 15-amp dedicated circuit, single 
phase, 120 volt.  The estimated power consumption for each extraction fan is 3 amps or less.  
Power to the indoor audible riser alarms (described in Section 5.4) will be provided from new 
or existing nearby 120 volt receptacles, typically via a DC current plug-in converter. 
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5.4 Vapor Mitigation Monitoring Points 

Monitoring points for the VMS include: 

• Sub-Slab Monitoring Points - Two pairs of sub-slab monitoring points (including 
shallow and deep points) and four single (deep) sub-slab monitoring points will be 
installed through the new building slab prior to completing the Gas Barrier, including 
shallow and deep points in each depressurization zone (locations are shown in 
Drawing VM-1, Appendix E).  Because the slab design includes thickened reinforced 
sections (tie beams) with a fill layer in between, and the Gas Barrier is set below this 
fill layer and bottom of tie beams, this unique slab profile provides an opportunity to 
monitor sub-slab conditions both above and below the Gas Barrier.  Each pair of 
sub-slab monitoring points consists of a shallow (above Gas Barrier) and a deep 
(below Gas Barrier) monitoring point (refer to Detail 3/VM-5, Appendix E).  Each 
sub-slab monitoring point is constructed similar to a flush-set plumbing cleanout, the 
interior gasketed and threaded cap on the sample pipe provides a vapor-tight seal and 
the means to attach temporary fittings for monitoring.  Seals to the Gas Barrier 
around the deep monitoring points are verified during the Gas Barrier smoke testing 
described in Section 5.5 below. 

The deep monitoring points can be used to collect soil gas from below the Gas Barrier 
and is the type of monitoring typically performed for most sub-slab mitigation 
systems.  The deep monitoring points will also be used to measure sub-slab vacuum.  
The unique, shallow monitoring points would only be used if evaluations of 
contaminant attenuation through the Gas Barrier were conducted or if collecting 
samples of sub-slab vapor (zone between soil gas and indoor air) was necessary. 

• Riser Pipe Monitoring Points - At the first floor level, each riser includes a threaded 
port (for future in-pipe flow measurements), miniature ball valve sample port, and a 
6” PVC ball valve for riser shutoff.  The PVC riser will be tapped/threaded and a 
vacuum monitoring device and alarm will be installed.  Refer to Section A/VM-5, 
Appendix E). Specifically, a liquid-level manometer or vacuum gauge will be used 
for local monitoring of the extraction vacuum.  The threaded port will enable inline 
flow rate measurements if necessary, and the sample port will provide a connection 
for performing confirmatory vacuum measurements.  Each riser monitoring point will 
be labeled with a unique identifier. 

An audible alarm will be installed in each riser to alert of a low vacuum condition.  We 
estimate a typical riser extraction vacuum of at least 0.25 inches of water column during 
operation, the adjustable alarm pressure sensor selected will have a set range spanning this 
estimated value. 
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5.5 Monitoring and Testing 

During Construction 

When the Gas Barrier is installed, it is smoke tested by the installer and witnessed by the 
Engineer (or Owner’s representative).  Any defects observed are repaired before the Gas 
Barrier is covered by other materials.  Upon the successful completion of this test, the Gas 
Barrier is protected until the slab is poured.  The Gas Barrier is considered fully 
commissioned once the slab is in place.  The piping is visually inspected and conformance 
with the design verified as it is installed. 

Post-Construction 

After the Phase 2 building is complete and the sub-slab depressurization system has been 
running for at least 30 days, sampling will be performed to evaluate the effectiveness of the 
active sub-slab depressurization system.  This sampling will be conducted during the heating 
season, as recommended by NYSDOH.  Given the current construction schedule, it is 
expected that this post-construction testing will be performed early in 2023.  This sampling 
event will include completion of a detailed chemical inventory (including documentation of 
building materials, to the extent possible, as well as materials being brought onsite for 
laundering [e.g., shop rags possibly containing chlorinated solvents]) and air sampling at a 
minimum of one upwind location outside the building and four ambient air locations inside 
the building. . Samples will be analyzed for VOCs via USEPA Method TO-15. Locations of 
the four interior air monitoring    points are shown in Drawing VM-1 (Appendix 
E).Specifically, the interior air monitoring points discussed above coincide with sub-slab 
ports that allow for vacuum measurements.  The active SSDS will be operated to provide at 
least 0.004 inches of water column vacuum below the Gas Barrier at the deep port locations 
(below the Gas Barrier), which will be measured during post-construction monitoring. 

Results will be provided to NYSDEC and NYSDOH in a letter report for review and 
approval.  If CVOCs are detected in indoor air samples above NYSDOH guidance levels, 
further testing and/or corrective measures will be discussed in this letter report and 
implemented as appropriate, including modifications to the monitoring program and/or SSDS 
system. 

Any further or ongoing testing of the VMS would not be considered part of the IRM scope.  
The need for and scope of any ongoing monitoring would be developed in consultation with 
the NYSDEC and NYSDOH and would need to consider the nature of the commercial 
operations within the building (i.e., the fact that the facility launders commercial products, 
including rags and uniforms that may be impacted by various chemicals at customer 
facilities).  
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6. Contingency IRM Component – Waste 
Management 

Based on data available to date (Section 2), the PCE impacts greater than applicable SCGs 
are deeper than the depths at which Phase 2 construction activities will occur.  However, 
once the slab of the pre-existing building is removed shallow areas of CVOC may be 
identified that exceed the Industrial SCO.  Based on visual and olfactory observation 
following the slab removal, GEI will perform soil screening using a PID.  If PID screening 
identifies total VOCs about 100 ppm, a sample will be collected and submitted for laboratory 
analysis.  

This contingency has been included to address soil identified with a concentration of a 
CVOC constituent above the Industrial SCO in shallow soil.  If identified, this impacted soil 
will be removed, disposed off-site properly, and soil samples will be collected at the 
excavation limits to evaluate if the Industrial SCO has been achieved.  If exceeded, the 
excavation will be extended laterally to the extent practicable or until the Industrial SCO has 
been met.  The excavation will be extended vertically until the Industrial SCO has been met, 
or to a depth of 7 feet or groundwater, whichever is the shallowest.  The depth of the vertical 
extent of excavation is being limited because the planned treatment described in Section 4 
will address the deeper soil. A demarcation layer will be placed in the excavation prior to 
backfilling.  

If impacts greater than SCGs are observed during construction and soil remediation is 
performed as described above, the remedial activities will be documented in the Construction 
Completion Report (CCR). 

An EWP is being submitted separately to identify the specific plans and procedures to be 
followed for the proper handling of impacted materials that may be disturbed during intrusive 
work on the site.  This EWP will be followed during the construction activities.  
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7. Monitoring Scope of Work 

This section describes the measures for evaluating the overall performance and effectiveness 
of the IRM-related remedial injection (IRM component #1).  These monitoring activities are 
further described in the subsections below.  Additionally, Table 6 summarizes the 
post-injection monitoring scope, including the sampling locations, screen intervals, and 
analytical parameters associated groundwater sampling.  Monitoring locations are depicted 
on Figure 12.  Details regarding the sampling procedures, data quality usability objectives, 
analytical methods, etc. are included in the Field Sampling Plan and Quality Assurance 
Project Plan provided in Appendices F and G, respectively.   

7.1 New Monitoring Well Installations 

Two new downgradient well couplets (MW3S/I and MW4S/I) and an upgradient well couplet 
(MW5S/I) will be installed once the target areas are accessible and prior to performing the 
first post-injection groundwater monitoring event (i.e., following substantial completion of 
Phase 2 construction).  Each pair will consist of one shallow well screened at approximately 
10-20 feet deep within the silt and clay layer and one deeper well, screened at approximately 
30-40 feet deep within the sand layer.  During drilling below 20 feet to install the deeper well 
of each couplet, dual tube direct push or cased auger drilling techniques will be used to 
minimize vertical migration potential.  The upgradient well couplet (MW5S/I) will be 
installed between the new Phase 1 building and Luther Avenue (Figure 12).  The shallow 
well of this couplet will be used to monitor upgradient shallow groundwater conditions 
relative to IRM-area groundwater conditions (Section 7.2).  Additionally, both wells of this 
upgradient couplet will be used to evaluate the potential for migration of VOC-impacted 
shallow and/or deep groundwater from the adjacent Syracuse Label site located across Luther 
Avenue, upgradient of the UniFirst property in support of the overall remedial investigation. 

The two downgradient well couplets (MW3S/I and MW4S/I) will be installed between the 
southeastern wall of the Phase 2 building and UniFirst’s southeastern property line 
(Figure 12).  The shallow well from each couplet will be used to monitor conditions 
immediately preceding injection and at specific intervals following injection (Section 7.2).  
The deep well of each couplet will be used to evaluate the potential for migration of 
VOC-impacts from the shallow geologic unit into the underlying sand unit (which begins at 
approximately 25 feet bgs).  The deep wells will also facilitate additional site investigation as 
part of the remedial investigation.  Groundwater monitoring of these new wells is discussed 
in Section 7.2. 
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Note that, during well installation, selected soil samples will be collected for VOCs, and for 
SVOCs, PCBs, pesticides/herbicides, metals, and/or PFAS, depending on location and depth, 
to provide information regarding general site conditions in support of the ongoing site-wide 
remedial investigation.  The soil sampling plan is summarized in the RIWP, being submitted 
separately to NYSDEC.  

Additionally, existing crossgradient wells MW1 and MW2, which will be decommissioned 
before Phase 2 construction begins, will be replaced at this time (and named MW1R and 
MW2R). 

Wells will be of standard construction, with 2-inch diameter SCH-40 PVC 0.010-inch slotted 
well screen threaded to 2-inch diameter SCH-40 PVC riser pipe to the ground surface and a 
1-foot sump.  Chemically inert silica sand will be backfilled to 1 to 2 feet above the top of the 
screen.  A bentonite seal will be placed above the screen and sand pack.  Where possible, the 
bentonite seal will be a minimum of 24-inches thick, except in those instances where the top 
of the well screen is near to the ground surface.  The remainder of the annular space will be 
filled with a bentonite cement grout up to the ground surface.  The upgradient well will 
consist of a flush mount completion and the downgradient wells will be stick-up completion.   

Monitoring wells will be developed and monitored for drawdown and recovery.  
Development will be performed by alternately surging and pumping for a maximum of one 
hour, or until the turbidity of the development water is less than 50 nephelometric turbidity 
units (NTUs), or until a maximum of 10 well volumes have been removed in accordance with 
the FSP (Appendix F).  A field turbidity meter will be used to monitor NTU levels.   

Drill cuttings will be properly stored on Site for proper transportation and disposal.  Well 
development fluids will be pumped into 55-gallon drums and properly stored on Site for 
proper transportation and disposal. 

7.2 Post-Injection Monitoring Activities 

A network of eight new and existing groundwater monitoring wells (six of which are 
co-located well pairs) will be used to monitor upgradient, on-Site, and downgradient 
groundwater conditions around the source zone treatment area.  Specifically, the following 
wells (Figure 12) will be sampled as part of the injection-related monitoring program.   

• Two new shallow and deep downgradient well pairs (MW3S/I and MW4S/I) 

• Two existing shallow side-gradient wells (MW1R and MW2R) 

• One new shallow and deep upgradient well pair (MW5S/I) 

As part of this IRM post-injection monitoring program, the following will be performed: 
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• Gauging of depths to groundwater and well bottom and potential NAPL presence at 
all accessible wells9 at six, nine, and 12 months post-injection  

• Sampling and analysis of eight wells (six of which are co-located well pairs) for 
VOCs at six, nine, and 12 months post-injection 

• Sampling and analysis of six wells (i.e., excluding the upgradient well couplet) for 
general attenuation parameters (dissolved and total iron, ethene, ethane, methane, 
sulfate) at six, nine, and 12 months post-injection  

• Sampling and analysis of six wells (i.e., excluding the upgradient well) for volatile 
fatty acids (by a specialty laboratory) at six, nine, and 12 months post-injection 

The post-injection groundwater monitoring plan is summarized in Table 6. 10  After data 
from the three planned post-injection IRM-related sampling events are received and 
evaluated, a CCR will be submitted.  Monitoring may be continued as part of a 
to-be-determined scope, if the data indicate additional monitoring of residual groundwater 
concentrations would be beneficial (e.g., to track concentration trends compared to standards, 
or toward a static level over an extended period).  The continuation would be proposed in the 
CCR (Section 10) and coordinated with the NYSDEC prior to implementation. 

7.3 As-Needed Monitoring Well Maintenance 

As noted above, the depth to the water table and bottom of each monitoring well will be 
measured before sampling.  If biofouling or silt accumulation occurs, the well(s) will be 
physically agitated/surged and redeveloped.  Repairs and/or replacement of wells in the 
monitoring well network will be performed based on assessments of structural integrity and 
overall performance.  Additionally, monitoring wells will be properly decommissioned and 
replaced if a well becomes unusable.  

The NYSDEC will be notified prior to any repair or decommissioning of any monitoring well 
for the purpose of replacement, and the repair or decommissioning and replacement process 
will be documented in the monitoring report(s) (Section 10).  Well abandonment will be 
performed in accordance with NYSDEC’s guidance entitled “CP-43: Groundwater 
Monitoring Well Decommissioning Procedures.”  Monitoring well maintenance, as well as 
other planned post-IRM monitoring and maintenance if applicable, will be included in an 
Interim Site Management Plan, which will be submitted with the CCR.  

 
9 This will include the wells referenced above, as well as any other wells installed as part of remedial investigation 
efforts undertaken separately from this IRM. 
10 Note that VOC data from previously performed sampling at currently existing wells, including TW6 and TW9 
(which are currently at the locations where MW3S/I and MW4S/I will be installed post-demolition), will be used 
to represent baseline (i.e., pre-injection) conditions. 
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8. Project Plans 

8.1 Health & Safety Plan 

A site-specific Health and Safety Plan (HASP) has been prepared to describe health and 
safety risks and procedures for all site workers and visitors.  The HASP includes information 
regarding physical and chemical hazards at the Site, emergency procedures and contact 
information, incident reporting procedures, and the routes to urgent care and emergency 
room.  The HASP will always be available to personnel on Site electronically, as a hard 
copy, or both.  The HASP is included in Appendix H. 

8.2 Community Air Monitoring Plan 

In accordance with NYSDEC and NYSDOH requirements, a CAMP will be implemented 
during ground intrusive activities (i.e., while wells are being drilled and during 
ground-intrusive Phase 2 construction activities, including excavations for foundation 
components).  The objective of the CAMP is to provide a measure of protection for the 
downwind community (i.e., off-site receptors, including residences and businesses and 
on-site workers not involved with Site activities) from potential airborne contaminant 
releases as a direct result of intrusive activities.  Mobile air monitoring stations will be placed 
upwind and downwind of each intrusive work area.  VOCs and respirable particulates 
(PM-10) will be monitored at the upwind and downwind stations on a continuous basis.  In 
addition to the fixed stations, VOCs and particulates will be monitored in the work zone 
using handheld equipment.  VOCs and particulates also will be monitored around the 
perimeter of the work zone on a regular basis (hourly) by the GEI air monitoring personnel. 

Work will be stopped if a threshold is exceeded due to site-related activities.  GEI will assess 
the site conditions and monitoring results and will take corrective actions to bring the air 
quality into compliance with the CAMP and/or HASP, as needed.  If corrective measures 
cannot achieve the air quality targets, the work will be stopped and the GEI Project Manager 
and UniFirst will be notified.  The equipment will be calibrated at least daily or in 
accordance with manufacturers’ recommendations.  The CAMP is in Appendix B, and 
additional monitoring details are included in the HASP in Appendix H. 

8.3 Personnel Air Monitoring 

GEI will conduct air monitoring of the breathing zone periodically during IRM-related 
activities (e.g., drilling, injections and groundwater sampling) to evaluate health and safety 
protection for the field personnel.  Initially, ambient air monitoring will be performed within 
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the work area.  GEI will monitor VOCs with a PID (MultiRAE 3000 or similar) in 
accordance with the HASP (Appendix H).  If air monitoring during intrusive operations 
identifies the presence of VOCs, on-Site personnel will follow the guidelines outlined in the 
HASP regarding action levels, permissible exposure, engineering controls, and personal 
protective equipment.  If the VOC action level is exceeded, work will cease and the work 
location will be evacuated.  Monitoring will be continued until the levels drop to safe limits.  
At that time, work can resume with continued monitoring.  If high levels persist, engineering 
controls may be implemented or field activities will be halted until appropriate precautions 
can be developed.  If dust emissions are observed, work will stop and dust suppression 
measures will be used. 

8.4 Field Sampling Plan 

Environmental sampling will be conducted in accordance with the methods described in the 
site-specific FSP.  The FSP describes the methods for each of the investigation field 
activities, and details regarding project organization.  The FSP is included in Appendix F. 

8.5 Quality Assurance Project Plan 

The QAPP identifies the quality assurance objectives for the measurement of data, the 
QA/QC procedures to be used in the field, the sample chain-of-custody methods to be used, 
and the analytical procedures to be followed.  The QAPP also includes a description of the 
use of each type of data.  The QAPP is included Appendix G. 

8.6 Citizen Participation Plan 

A CPP was prepared to describe the activities that will be undertaken to inform the public 
regarding the activities and schedule for the RI and any additional cleanup activities planned 
for the Site.  The CPP was submitted to NYSDEC for review and approval and was 
published by the NYSDEC in February 2022.  The CPP is available at this web address: 
https://www.dec.ny.gov/data/DecDocs/C734152/. 

GEI will provide personnel and materials to assist the NYSDEC in providing the community 
with information relating to the ongoing investigations and remedial activities at the Site in 
accordance with the specifications described in the document entitled “DER-23 / Citizens 
Participation Handbook for Remedial Programs,” dated January 21, 2010.  Specifically, in 
addition to preparation of the CPP, GEI will: 

• Support and participate in public meetings led by NYSDEC to keep the community 
apprised of the current or proposed activities 

https://www.dec.ny.gov/data/DecDocs/C734152/
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• Maintain a site contact list, including public and elected officials and affected or 
interested members of the public 

• Prepare and disseminate approved fact sheets to the Site Contact List 
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9. Reporting 

Two components of reporting are anticipated as part of this IRM.  The first is a Construction 
Completion Report (CCR) to be prepared and submitted once the construction-related 
components of the IRM are completed.  The second reporting component consists of 
monitoring reports following each of the planned groundwater monitoring events.  Each is 
further described below. 

9.1 Construction Completion Report 

A CCR will be prepared in accordance with DER-10 guidance to document and summarize 
the IRM.  The CCR will summarize the completed IRM activities and include 
implementation-related documentation including the following, as applicable: 

• Summaries of the completed work, including figures and tables detailing the remedial 
activities that were completed and as-built drawings signed/stamped by a qualified 
professional. 

• Analytical results from baseline and post-implementation sampling, including 
laboratory data packages and Data Usability Reports (DUSRs)  

• Copies of waste profiles, facility acceptance letters, manifests, bills of lading, 
disposal facility receipts, and other disposal-related documentation, if applicable 

• Summaries of the injection-related activities, including a location plan of injection 
points and volumes 

• Data summaries from the CAMP implementation 

• Summary of remaining contamination, to the extent that it is known 

• Soil boring and well construction logs from new well installations 

• Photographs representative of the various IRM elements 

• Copies of permits and/or agreements related to the IRM implementation 

• Deviations from the IRM Work Plan scope/procedures 

• Interim Site Management Plan, which will outline maintenance activities or long-term 
monitoring events including, but not limited to, monitoring well maintenance, vapor 
mitigation system maintenance, and additional post injection groundwater monitoring 
(if needed). 

The CCR will be reviewed and certified by a professional engineer licensed in New York State. 
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9.1.1 Monitoring Reports 

Due to the duration of the post-remediation activities included in this IRM (including post-
construction air monitoring and multiple groundwater sampling events), interim monitoring 
reports will be prepared following each event, as described in the subsections below.  These 
reports will be included in the CCR described in Section 9.1.  

9.1.1.1 Groundwater Monitoring Reports 

As described in Section 7.2, multiple groundwater sampling events are proposed as part of 
the IRM to assess the effectiveness of the injection-related IRM component at reducing PCE 
concentrations in the target treatment area.  Monitoring reports will be prepared following the 
receipt and evaluation of data associated with each event.  Specifically, the monitoring 
reports will include: 

• A summary of the sampling and monitoring performed during each event 

• Tabulated summaries of analytical data and copies of laboratory data packages 

• Evaluation of trends relative to baseline data 

• Deviations from the planned monitoring scope necessitated by site conditions or 
ongoing construction work 

• Suggestions for any modifications to subsequent monitoring events 

These reports will be included in the CCR, which will also provide recommendations based 
on the data generated to date.  Such recommendations could include continued monitoring, 
additional IRM actions, or further management as part of the overall site investigation and 
evaluation process. 

9.1.1.2 Air Monitoring Reports 

As described in Section 5.5, sampling will be performed to evaluate the effectiveness of the 
gas barrier and active sub-slab depressurization components.  This sampling event will be 
conducted after the Phase 2 building complete and the sub-slab depressurization system has 
been running for at least 30 days.  Because this is unlikely to coincide with the injection-
related groundwater monitoring component of the IRM is completed (i.e., with the final 
monitoring event scheduled for one-year post injection), UniFirst will not delay reporting of 
the air monitoring results.  Instead, the air monitoring results will be included in a separate 
monitoring report submittal to the NYSDEC and NYSDOH following the receipt and 
evaluation of data.  The air monitoring report would include: 

• A summary of the monitoring performed 
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• Tabulated summary of analytical data and copy of laboratory data package 

• Deviations from the planned monitoring scope necessitated by site conditions or 
ongoing construction work 

• Discussion of data relative to NYSDOH guidance levels, and suggestions for any 
modifications to the VMS and or further/ongoing testing11 

9.2 Monthly NYSDEC Reports 

Progress related to the IRM and subsequent monitoring will be included in the progress 
reports that sent to NYSDEC on a monthly basis for this project.  However, these reports will 
not include data or details related to the work.  Such details will be provided in the CCR and 
monitoring reports described above. 

 

 
11 If CVOCs are detected indoors above NYSDOH guidance levels, further testing may be implemented; 
however, any further or ongoing testing of the VMS would not be considered part of the IRM scope. 
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10. Schedule 

As previously indicated, the scope of IRM activities was developed, in part, so that they 
could be implemented in conjunction with construction activities as part of the ongoing 
facility renovations.  Demolition of the pre-existing facility building began in April 2022.  
In May 2022, the remediation contractor will mobilize to the site to perform the remedial 
injections in the target soil area (Section 4).  Construction of the Phase 2 building will 
commence once the remediation contractor has  demobilized. 

It is anticipated that the vapor mitigation system (Section 5) will occur up to several months 
following the injections, since the components of that system will be placed below the new 
foundation slab to be constructed after injections take place.  It is estimated that the 
foundation will be constructed within three months of beginning the new construction.  The 
new Phase 2 building is expected to be substantially complete in early 2023, and the 
remainder of the vapor mitigation system can be installed and tested at that time.  As 
discussed in Section 9.1.1.2, the post-construction air monitoring results will be provided to 
NYSDEC and NYSDOH in advance of the CCR because this data will likely be available up 
to several months prior to completion of final post-injection groundwater monitoring event.   

To minimize the potential for construction-related damage, the new monitoring wells 
(Section 7.1) will be installed as soon as possible after the construction contractor has 
completed heavy equipment use associated with the foundation and construction of the new 
Phase 2 building structure (i.e., fall 2022 as discussed above, with target of October 2022).  
The wells will be developed following construction and prior to sampling.  Additional 
sampling of the new wells may also be performed separately as part of the planned Remedial 
Investigation.   

The CCR is expected to be submitted to NYSDEC in summer 2023, within approximately 60 
days of completing the final proposed post-injection groundwater monitoring event that is 
scheduled for approximately 1-year post injection.   

Based on the above, following are preliminary anticipated dates for the various IRM-related 
activities: 

Activity Timeframe 
Demolition of pre-existing facility building April 2022 

Source area injections May 2022 

Installation of vapor mitigation system subslab 
components 

September 2022 
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Activity Timeframe 
New monitoring well installation and 
development 

October 2022 (dependent on construction 
schedule) 

Post-injection groundwater monitoring events November 2022, February 2023, May 2023 

Post-construction air and soil gas testing to 
confirm VMS effectiveness 

TBD based on building construction schedule 
(to be performed following substantial 
completion of the building and prior to 
occupancy); expected to be early 2023 

VMS Testing Report Early 2023 

CCR Submittal July 2023 
 
Please note that this schedule is subject to change based on the progression of site 
redevelopment activities.   
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Table 1. Field Investigations Rationale Summary
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

Location Sampling Depth Rationale
SOIL

MW1 7.5-8.5 ft bgs Interval at top of water table during well installation (no VOCs were detected using PID)
MW2 12-12.5 ft bgs Depth at which highest VOC concentration (27.7 ppm) was recorded using PID during well installation
TW1 4-5 ft bgs Interval at top of water table during well installation (max 0.1 ppm VOC concentration also at this interval, using PID)
TW2 4-5 ft bgs Interval at top of water table during well installation (max 12.1 ppm VOC concentration also at this interval, using PID)

6-7 ft bgs Depth at which high PID VOC concentration (499 ppm) and odor were recorded during well installation
12-13 ft bgs Depth at which highest PID VOC concentration (617 ppm) and odor were recorded during well installation
1-2 ft bgs Depth at which highest VOC concentration (468 ppm) was recorded using PID during well installation
3-4 ft bgs Top of underlying clay layer (35.1 ppm VOC concentration at this interval, using PID) during well installation

B101 1 ft bgs Characterize soil associated with shallow stormwater retention basin
B102 1 ft bgs Characterize soil associated with parking lot regrading
B103 2.5 ft bgs Characterize soil associated with Phase 1 Construction pile cap excavation
B104 2.5 ft bgs Characterize soil associated with Phase 1 Construction pile cap excavation

2.5 ft bgs Characterize soil associated with Phase 1 Construction pile cap excavation
7.5 ft bgs Delineate possible impacts related to adjacent former waste water treatment building
2.5 ft bgs Characterize soil associated with Phase 1 Construction pile cap excavation
7.5 ft bgs Delineate possible impacts related to adjacent former waste water treatment building
2.5 ft bgs Characterize soil associated with Phase 1 Construction new waste water pit excavation
7.5 ft bgs Delineate possible impacts related to adjacent former waste water treatment building
12.5 ft bgs
14 ft bgs
18 ft bgs

10.5 ft bgs Characterize and delineate impacts associated with waste water pit; interval with elevated VOCs (104.7 ppm) using PID
15 ft bgs
19 ft bgs
2.5 ft bgs Characterize soil associated with Phase 1 Construction pile cap excavation
15 ft bgs Step out delineation location for waste water pit
7.5 ft bgs Step out delineation location for waste water pit; interval with maximum VOC concentration using PID (117.2 ppm)
15 ft bgs Step out delineation location for waste water pit
15 ft bgs
19 ft bgs
4-5 ft bgs

11-12 ft bgs
6-7 ft bgs

11-12 ft bgs
15-16 ft bgs
19-20 ft bgs
0.5-4 ft bgs
3-4 ft bgs

11-12 ft bgs

B111

B201

B202

B203

B108

B109

B110

B112

TW3

TW4

B105

B106

B107

Characterize and delineate impacts associated with waste water pit

Characterize and delineate impacts associated with waste water pit

Step out delineation location for waste water pit

Characterize soil and groundwater in the vicinity of prior dry cleaning operations and downgradient from waste water pit; spatially 
representative of the southwestern portion of the facility building; at location of prior sub slab soil vapor location SSV1

Characterize soil and groundwater in the vicinity of prior dry cleaning operations and downgradient from waste water pit; spatially 
representative of the southeastern portion of the facility building; at location of prior sub slab soil vapor location SSV2

Characterize soil and groundwater at a location spatially representative of the southern portion of the facility building; at location of prior 
sub slab soil vapor location SSV3
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Table 1. Field Investigations Rationale Summary
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

Location Sampling Depth Rationale
SOIL (continued)

B204 2.5-3.5 ft bgs Characterize soil and groundwater at a location spatially representative of the central-central northern portion of the facility building; at 
location of prior sub slab soil vapor location SSV4

6-7 ft bgs
16-17 ft bgs
2-4 ft bgs

4.5-5 ft bgs
15-16 ft bgs
3-4 ft bgs
7-8 ft bgs

10-11 ft bgs
15-16 ft bgs
18-19 ft bgs
7-8 ft bgs
9-10 ft bgs
11-12 ft bgs
6-7 ft bgs

14-15 ft bgs
4-5 ft bgs
6-7 ft bgs
0-4 ft bgs
6-7 ft bgs

B212 8-9 ft bgs Characterize soil within an excavation for an elevator pit to be constructed as part of Phase 2 construction of the new facility
0-5 ft bgs

16-18 ft bgs
0-5 ft bgs

12-14 ft bgs
18-20 ft bgs
0-5 ft bgs

12-14 ft bgs
18-20 ft bgs
0-5 ft bgs

12-14 ft bgs
0-5 ft bgs

12-14 ft bgs
16-18 ft bgs

B301 14-16 ft bgs
B302 12-14 ft bgs
B303 10-12 ft bgs
B304 10-12 ft bgs
B305 12-14 ft bgs
B306 14-16 ft bgs

B217

B213

B214

B215

B216

B211

Help delineate soil impacts to the east of the waste water pit

Help delineate soil impacts to the south of the waste water pit

Characterize soil within utility corridor

Characterize the nature and extent of the source of PCE below the southwestern portion of the facility building

Characterize the nature and extent of the source of PCE  below the south-central portion of the facility building, in vicinity of former waste 
water pit

Characterize the nature and extent of the source of PCE below the central portion of the facility building, in vicinity of former waste water 
pit

Characterize the nature and extent of the source of PCE below the central-eastern portion of the facility building

Characterize the nature and extent of the source of PCE below the southern corner of the facility building

B209

B210 Characterize soil and groundwater at a location spatially representative of the northern portion of the facility building; also within formerly-
exterior portion of the property (prior to building addition constructed in late 1970s)

Characterize soil outside the northern end of the existing facility building

B205

B206

B207

B208

Characterize soil and groundwater in the vicinity of a formerly-exterior portion of the property (prior to a building addition constructed in 
the late 1970s) and at suspected current location of a sand drain (based on the building addition blueprints)

Characterize soil and groundwater at a location spatially representative of the central-eastern portion of the facility building; at location of 
prior sub slab soil vapor location SSV5

Characterize soil and groundwater at a location spatially representative of the central-western portion of the facility building; at location of 
prior sub slab soil vapor location SSV6
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Table 1. Field Investigations Rationale Summary
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

Location Sampling Depth Rationale
SOIL (continued)

TP101 4 ft bgs
TP102 3.5 ft bgs
TP103 5 ft bgs
TP104 3 ft bgs
TP105 7 ft bgs
TP106 6 ft bgs
TP107 4 ft bgs
TP108 4 ft bgs
TP109 4 ft bgs
TP110 4.5 ft bgs
TP111 7 ft bgs
TP112 6 ft bgs
TP-201 4-5 ft bgs
TP-202 1-2 ft bgs
TP-202 2-3 ft bgs
TP-202 3-4 ft bgs
TP-202 4-5 ft bgs
TP-203 1-2 ft bgs
TP-204 0-1 ft bgs
TP-205 1 ft bgs
TP-205 2 ft bgs
TP 301 7 ft bgs
TP 302 5 ft bgs
TP 303 4 ft bgs

GROUNDWATER
MW1 Screened 5-15 ft bgs Monitor VOC concentrations in groundwater at downgradient end of property
MW2 Screened 2-12 ft bgs Monitor VOC concentrations in groundwater assumed immediately downgradient from waste water pit
TW1 Screened 3-13 ft bgs 1 in dia temporary well to assess VOC concentrations in groundwater in Phase 1 construction area
TW2 Screened 3-13 ft bgs 1 in dia temporary well to assess VOC concentrations in groundwater in Phase 1 construction area
TW3 Screened 3-13 ft bgs 1 in dia temporary well to assess VOC concentrations in groundwater near waste water pit
TW4 Screened 3-13 ft bgs 1 in dia temporary well to assess VOC concentrations in upgradient groundwater

TW5 Screened 4-14 ft bgs Characterize groundwater in the vicinity of prior dry cleaning operations and downgradient from waste water pit; spatially representative 
of the southwestern portion of the facility building; at location of prior sub slab soil vapor location SSV1

TW6 Screened 7-17 ft bgs Characterize groundwater in the vicinity of prior dry cleaning operations and downgradient from waste water pit; spatially representative 
of the southeastern portion of the facility building; at location of prior sub slab soil vapor location SSV2

TW7 Screened 4-14 ft bgs Characterize groundwater at a location spatially representative of the southern portion of the facility building; at location of prior sub slab 
soil vapor location SSV3

TW8 Screened 4-14 ft bgs Characterize groundwater at a location spatially representative of the central-central northern portion of the facility building; at location of 
prior sub slab soil vapor location SSV4

Characterize soil within footing areas to be excavated as part of Phase 1 Building construction of the new facility

Characterize soil around the waste water pit

Gather PFAS data spatially distributed throughout site to satisfy NYSDEC requirements

GEI Consultants, Inc., P.C. Page 3 of 4
Project 2001642

February 2022
 B:\Working\UNIFIRST\2001642 Unifirst-Liverpool NY\01_ADMIN\IRM Ph2\Tables\Table 1. Field Investigations Rationale Summary



Table 1. Field Investigations Rationale Summary
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

Location Sampling Depth Rationale
GROUNDWATER (continued)

TW9 Screened 3-13 ft bgs Characterize groundwater at a location spatially representative of the central-eastern portion of the facility building; at location of prior 
sub slab soil vapor location SSV5

TW10 Screened 6-16 ft bgs Characterize groundwater at a location spatially representative of the central-western portion of the facility building; at location of prior 
sub slab soil vapor location SSV6

TW11 Screened 6-16 ft bgs Characterize groundwater immediately downgradient from waste water pit
TW12 Screened 4-14 ft bgs Characterize groundwater sidegradient to waste water pit

TW13 Screened 6-16 ft bgs Characterize groundwater in the vicinity of a formerly-exterior portion of the property (prior to a building addition constructed in the late 
1970s) and at suspected current location of a sand drain (based on the building addition blueprints)

TW14 Screened 6-16 ft bgs Characterize groundwater at a location spatially representative of the northern portion of the facility building; also within formerly-exterior 
portion of the property (prior to building addition constructed in late 1970s)

TW15 Screened 6-16 ft bgs Characterize groundwater outside the northern end of the existing facility building
TW16 Screened 7-17 ft bgs Characterize groundwater outside the northern end of the existing facility building
TW17 Screened 2-13 ft bgs Characterize groundwater below the southwestern portion of the facility building
TW18 Screened 2-13 ft bgs Characterize groundwater below the south-central portion of the facility building, in vicinity of former waste water pit
TW19 Screened 2-17 ft bgs Characterize groundwater below the central portion of the facility building, in vicinity of former waste water pit
TW20 Screened 2-17 ft bgs Characterize groundwater below the central-eastern portion of the facility building
TW21 Screened 2-13 ft bgs Characterize groundwater below the southern corner of the facility building

SOIL VAPOR
SSV1 beneath 14 in concrete
SSV2 beneath 12 in concrete
SSV3 beneath 4 in concrete
SSV4 beneath 8 in concrete
SSV5 beneath 14 in concrete
SSV6 beneath 13 in concrete
SV1 3 ft below asphalt
SV2 3 ft below asphalt
SV3 3 ft below asphalt
SV4 3 ft below asphalt
SV5 3 ft below asphalt
SV6 3 ft below asphalt
SV7 3 ft below asphalt

Notes:
bgs = below ground surface
ft = feet
in = inches
ppm = parts per million
VOC = Volatile Organic Compound
PID = Photoionization Detector
PCE = Perchloroethylene or Tetrachloroethene
PFAS = Per- and Polyfluoroalkyl Substances
NYSDEC = New York State Department of Environmental Conservation

Preliminary investigation to evaluate if excess soil resulting from construction could be impacted by VOCs from historic operations

Evaluate potential VOC impacts beneath the building related to historical operations 
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Table 2. VOC Soil Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

LOCATION MW1 (7.5-8.5) MW2 (12-12.5) TW1 (4-5') TW2 (4-5') TW3 (6-7') TW3 (12-13') TW4 (1-2') TW4 (3-4')  B101 (1)  B102 (1)  B103 (2.5)  B104 (2.5)  B105 (2.5)
SAMPLING DATE 5/27/2020 5/28/2020 5/27/2020 5/26/2020 5/27/2020 5/27/2020 5/26/2020 5/26/2020 6/23/2020 6/23/2020 6/23/2020 6/23/2020 6/23/2020
LAB SAMPLE ID L2021883-04 L2022244-01 L2021883-06 L2021883-01 L2021883-07 L2021883-05 L2021883-02 L2021883-03 L2026478-08 L2026478-09 L2026478-10 L2026478-01 L2026478-06

Analyte CAS No. Protection of 
Groundwater

Unrestricted 
Use Industrial Units

BTEX
Benzene 71-43-2 0.06 0.06 89 mg/kg <0.00047 <0.036 <0.00043 <0.00043 <0.034 0.00018 J <0.00048 <0.00044 <0.00045 <0.00026 <0.00033 <0.0003 <0.00026
Toluene 108-88-3 0.7 0.7 1000 mg/kg <0.00094 <0.072 <0.00086 <0.00086 <0.067 <0.00076 <0.00096 <0.00087 <0.0009 <0.00051 <0.00067 <0.00061 <0.00053
Ethylbenzene 100-41-4 1 1 780 mg/kg <0.00094 <0.072 <0.00086 <0.00086 0.023 J 0.00024 J 0.011 0.00012 J <0.0009 <0.00051 <0.00067 <0.00061 <0.00053
o-Xylene 95-47-6 1.6 0.26 1000 mg/kg <0.00094 <0.072 <0.00086 <0.00086 <0.067 0.00047 J 0.0028 0.0003 J <0.0009 <0.00051 <0.00067 <0.00061 <0.00053
p/m-Xylene 179601-23-1 1.6 0.26 1000 mg/kg <0.0019 <0.14 <0.0017 <0.0017 <0.13 0.00094 J 0.012 0.0005 J <0.0018 <0.001 <0.0013 <0.0012 <0.001

Volatile Organics Compounds (VOCs)
Acetone 67-64-1 0.05 0.05 1000 mg/kg 0.0069 J <0.72 0.0079 J 0.068 <0.67 0.012 0.025 0.1 0.017 0.0077 0.017 0.031 <0.0053
Bromochloromethane 74-97-5 NE NE NE mg/kg <0.0019 <0.14 <0.0017 <0.0017 <0.13 <0.0015 <0.0019 <0.0017 <0.0018 <0.001 <0.0013 <0.0012 <0.001
Chlorobenzene 108-90-7 1.1 1.1 1,000 mg/kg <0.00047 <0.036 <0.00043 <0.00043 <0.034 <0.00038 <0.00048 <0.00044 <0.00045 <0.00026 <0.00033 <0.0003 <0.00026
Chloroform 67-66-3 0.37 0.37 700 mg/kg <0.0014 <0.11 <0.0013 <0.0013 0.017 J 0.00012 J <0.0014 0.00021 J <0.0014 <0.00077 <0.001 <0.00092 0.00008 J
Cyclohexane 110-82-7 NE NE NE mg/kg <0.0094 <0.72 <0.0086 <0.0086 <0.67 0.00089 J 0.013 0.0086 J <0.009 <0.0051 <0.0067 <0.0061 <0.0053
1,1-Dichloroethene 75-35-4 0.33 0.33 1000 mg/kg <0.00094 <0.072 <0.00086 <0.00086 <0.067 0.00082 <0.00096 <0.00087 <0.0009 <0.00051 <0.00067 <0.00061 <0.00053
cis-1,2-Dichloroethene 156-59-2 0.25 0.25 1000 mg/kg 0.0017 0.5 <0.00086 <0.00086 <0.067 0.9 <0.00096 <0.00087 <0.0009 <0.00051 <0.00067 <0.00061 <0.00053
trans-1,2-Dichloroethene 156-60-5 0.19 0.19 1000 mg/kg <0.0014 <0.11 <0.0013 <0.0013 <0.1 0.0014 <0.0014 <0.0013 <0.0014 <0.00077 <0.001 <0.00092 <0.00079
Isopropylbenzene 98-82-8 NE NE NE mg/kg <0.00094 <0.072 <0.00086 <0.00086 0.055 J 0.00046 J 0.017 0.00013 J <0.0009 <0.00051 <0.00067 <0.00061 <0.00053
Methyl Acetate 79-20-9 NE NE NE mg/kg <0.0038 <0.29 <0.0034 0.0022 J 0.29 <0.003 <0.0038 <0.0035 <0.0036 <0.002 <0.0027 <0.0024 <0.0021
2-Butanone (MEK) 78-93-3 0.12 0.12 1000 mg/kg <0.0094 <0.72 <0.0086 0.0065 J <0.67 <0.0076 <0.0096 0.025 <0.009 <0.0051 0.0038 J 0.0059 J <0.0053
Methyl tert butyl ether 1634-04-4 NE 0.93 1,000 mg/kg <0.0019 <0.14 <0.0017 <0.0017 <0.13 <0.0015 <0.0019 <0.0017 <0.0018 <0.001 <0.0013 <0.0012 <0.001
Methyl cyclohexane 108-87-2 NE NE NE mg/kg <0.0038 <0.29 <0.0034 <0.0034 0.065 J 0.005 0.082 0.008 <0.0036 <0.002 <0.0027 <0.0024 <0.0021
Methylene chloride 75-09-2 0.05 0.05 1000 mg/kg <0.0047 <0.36 <0.0043 <0.0043 <0.34 <0.0038 <0.0048 <0.0044 <0.0045 <0.0026 <0.0033 <0.003 <0.0026
Tetrachloroethene 127-18-4 1.3 1.3 300 mg/kg <0.00047 4.7 <0.00043 <0.00043 <0.034 59 <0.00048 <0.00044 0.00018 J <0.00026 <0.00033 <0.0003 0.00026
Trichloroethene 79-01-6 0.47 0.47 400 mg/kg <0.00047 0.31 <0.00043 <0.00043 <0.034 1 <0.00048 <0.00044 <0.00045 <0.00026 <0.00033 <0.0003 <0.00026
Vinyl chloride 75-01-4 0.02 0.02 27 mg/kg <0.00094 <0.072 <0.00086 <0.00086 <0.067 0.06 <0.00096 <0.00087 <0.0009 <0.00051 <0.00067 <0.00061 <0.00053

Notes:
1. Data have not been validated.  Qualifiers are lab qualifiers.
2. mg/kg = milligrams per kilogram
3. CAS No. = Chemical Abstracts Service Number
4. BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes
5. NE = Not Established
6. NT = Not Taken (sample was not analyzed for this parameter group)
7. NA = Not Applicable
8. H = from high level analysis of EPA 5035
9. Comparison of detected results are performed against one or more of the following NYCRR, Chapter IV, Part 375-6 Soil 

Cleanup Objectives (SCO)s:  Unrestricted Use, Residential, Restricted-Residential, Commercial, Industrial, Protection of 
Ecological Resources, or Protection of Groundwater (for constituents that also exceed applicable groundwater standards)

10. NYCRR = New York State Register and Official Compilation of Codes, Rules and Regulations of the State of New York
11. Bolding indicates a detected result concentration
12. Shading and bolding indicates that the detected concentration is above the guidance it was compared to
13 Orange shading and bolding indicates that the detected result value exceeds the Unrestricted SCO
14. Red shading and bolding indicates that the detected result value exceeds the Industrial SCO
15. Underline indicates that the detected result value exceeds Protection of Groundwater SCO (for constituents to which 

these SCOs apply [i.e., constituents that are bolded in the table])
16. Analytes detected in at least one sample are presented herein

Laboratory Qualifiers:
J = The result is an estimated value
UJ= The analyte was not detected above the reported sample quantitation limit.  The data may be biased low
E = The concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

Soil Cleanup Objective (SCO) (see note 11)
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Table 2. VOC Soil Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

LOCATION
SAMPLING DATE
LAB SAMPLE ID

Analyte CAS No. Protection of 
Groundwater

Unrestricted 
Use Industrial Units

BTEX
Benzene 71-43-2 0.06 0.06 89 mg/kg
Toluene 108-88-3 0.7 0.7 1000 mg/kg
Ethylbenzene 100-41-4 1 1 780 mg/kg
o-Xylene 95-47-6 1.6 0.26 1000 mg/kg
p/m-Xylene 179601-23-1 1.6 0.26 1000 mg/kg

Volatile Organics Compounds (VOCs)
Acetone 67-64-1 0.05 0.05 1000 mg/kg
Bromochloromethane 74-97-5 NE NE NE mg/kg
Chlorobenzene 108-90-7 1.1 1.1 1,000 mg/kg
Chloroform 67-66-3 0.37 0.37 700 mg/kg
Cyclohexane 110-82-7 NE NE NE mg/kg
1,1-Dichloroethene 75-35-4 0.33 0.33 1000 mg/kg
cis-1,2-Dichloroethene 156-59-2 0.25 0.25 1000 mg/kg
trans-1,2-Dichloroethene 156-60-5 0.19 0.19 1000 mg/kg
Isopropylbenzene 98-82-8 NE NE NE mg/kg
Methyl Acetate 79-20-9 NE NE NE mg/kg
2-Butanone (MEK) 78-93-3 0.12 0.12 1000 mg/kg
Methyl tert butyl ether 1634-04-4 NE 0.93 1,000 mg/kg
Methyl cyclohexane 108-87-2 NE NE NE mg/kg
Methylene chloride 75-09-2 0.05 0.05 1000 mg/kg
Tetrachloroethene 127-18-4 1.3 1.3 300 mg/kg
Trichloroethene 79-01-6 0.47 0.47 400 mg/kg
Vinyl chloride 75-01-4 0.02 0.02 27 mg/kg

Notes:
1. Data have not been validated.  Qualifiers are lab qualifiers.
2. mg/kg = milligrams per kilogram
3. CAS No. = Chemical Abstracts Service Number
4. BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes
5. NE = Not Established
6. NT = Not Taken (sample was not analyzed for this parameter group)
7. NA = Not Applicable
8. H = from high level analysis of EPA 5035
9. Comparison of detected results are performed against one or more of the following NYCRR, Chapter IV, Part 375-6 Soil 

Cleanup Objectives (SCO)s:  Unrestricted Use, Residential, Restricted-Residential, Commercial, Industrial, Protection of 
Ecological Resources, or Protection of Groundwater (for constituents that also exceed applicable groundwater standards)

10. NYCRR = New York State Register and Official Compilation of Codes, Rules and Regulations of the State of New York
11. Bolding indicates a detected result concentration
12. Shading and bolding indicates that the detected concentration is above the guidance it was compared to
13 Orange shading and bolding indicates that the detected result value exceeds the Unrestricted SCO
14. Red shading and bolding indicates that the detected result value exceeds the Industrial SCO
15. Underline indicates that the detected result value exceeds Protection of Groundwater SCO (for constituents to which 

these SCOs apply [i.e., constituents that are bolded in the table])
16. Analytes detected in at least one sample are presented herein

Laboratory Qualifiers:
J = The result is an estimated value
UJ= The analyte was not detected above the reported sample quantitation limit.  The data may be biased low
E = The concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

Soil Cleanup Objective (SCO) (see note 11)

 B105 (7.5)  B106 (2.5)  B106 (7.5)  B107 (2.5)  B107 (7.5)  B108 (12.5)  B108 (14)  B108 (18)  B109 (10.5)  B109 (15)  B109 (19)  B110 (2.5)  B110 (15)
6/23/2020 6/23/2020 6/23/2020 6/23/2020 6/23/2020 6/23/2020 6/23/2020 6/23/2020 6/24/2020 6/24/2020 6/24/2020 6/24/2020 6/24/2020

L2026478-07 L2026478-04 L2026478-05 L2026478-02 L2026478-03 L2026478-11 L2029103-01 L2026476-03 L2026675-01 L2026675-02 L2026679-03 L2026675-03 L2026679-05

<0.00035 <0.00041 <0.00065 <0.00034 <0.00048 <0.048 <0.12 <0.031 <0.083 <0.13 <0.14 <0.00041 <0.021
<0.00071 <0.00081 <0.0013 <0.00069 <0.00097 <0.097 <0.23 <0.062 <0.16 <0.26 <0.27 <0.00083 <0.043
<0.00071 <0.00081 <0.0013 <0.00069 <0.00097 <0.097 <0.23 <0.062 <0.16 <0.26 <0.27 <0.00083 <0.043
<0.00071 <0.00081 <0.0013 <0.00069 <0.00097 <0.097 <0.23 <0.062 <0.16 <0.26 <0.27 <0.00083 <0.043
<0.0014 <0.0016 <0.0026 <0.0014 <0.0019 <0.19 <0.47 <0.12 <0.33 <0.52 <0.54 <0.0016 <0.086

<0.0071 0.013 0.06 0.013 0.014 <0.97 <2.3 <0.62 <1.6 <2.6 <2.7 0.018 <0.43
<0.0014 <0.0016 <0.0026 <0.0014 <0.0019 <0.19 <0.47 <0.12 <0.33 <0.52 <0.54 <0.0016 <0.086

<0.00035 <0.00041 <0.00065 <0.00034 <0.00048 <0.048 <0.12 <0.031 <0.083 <0.13 <0.14 <0.00041 <0.021
<0.0011 <0.0012 <0.002 <0.001 <0.0014 <0.14 <0.35 <0.092 <0.25 <0.39 <0.41 <0.0012 <0.064
<0.0071 <0.0081 <0.013 <0.0069 <0.0097 <0.97 <2.3 <0.62 <1.6 <2.6 <2.7 <0.0083 <0.43

<0.00071 <0.00081 <0.0013 <0.00069 <0.00097 <0.097 <0.23 0.027 J <0.16 <0.26 <0.27 <0.00083 <0.043
<0.00071 0.00016 J <0.0013 <0.00069 <0.00097 3.8 5.3 3.5 9.8 3.7 5.8 0.00017 J 0.88
<0.0011 <0.0012 <0.002 <0.001 <0.0014 <0.14 <0.35 0.011 J 0.046 J <0.39 <0.41 <0.0012 <0.064

<0.00071 <0.00081 <0.0013 <0.00069 0.00012 J <0.097 <0.23 <0.062 <0.16 <0.26 <0.27 <0.00083 <0.043
<0.0028 <0.0032 <0.0052 <0.0028 <0.0039 <0.39 <0.93 <0.25 <0.66 <1 <1.1 <0.0033 <0.17
<0.0071 <0.0081 0.011 J <0.0069 <0.0097 <0.97 <2.3 <0.62 <1.6 <2.6 <2.7 <0.0083 <0.43
<0.0014 <0.0016 <0.0026 <0.0014 <0.0019 <0.19 <0.47 <0.12 <0.33 <0.52 <0.54 <0.0016 <0.086
<0.0028 <0.0032 <0.0052 <0.0028 <0.0039 <0.39 <0.93 <0.25 <0.66 <1 <1.1 <0.0033 <0.17
<0.0035 <0.0041 <0.0065 <0.0034 <0.0048 <0.48 <1.2 <0.31 0.43 J <1.3 <1.4 <0.0041 <0.21

<0.00035 <0.00041 <0.00065 0.00016 J 0.0002 J 42 140 26 59 130 100 0.0033 25
<0.00035 <0.00041 <0.00065 <0.00034 <0.00048 1.4 3.6 4.2 4.1 3.6 3.7 <0.00041 0.68
<0.00071 <0.00081 <0.0013 <0.00069 <0.00097 0.12 <0.23 0.21 0.52 0.13 J 0.12 J <0.00083 <0.043
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Table 2. VOC Soil Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

LOCATION
SAMPLING DATE
LAB SAMPLE ID

Analyte CAS No. Protection of 
Groundwater

Unrestricted 
Use Industrial Units

BTEX
Benzene 71-43-2 0.06 0.06 89 mg/kg
Toluene 108-88-3 0.7 0.7 1000 mg/kg
Ethylbenzene 100-41-4 1 1 780 mg/kg
o-Xylene 95-47-6 1.6 0.26 1000 mg/kg
p/m-Xylene 179601-23-1 1.6 0.26 1000 mg/kg

Volatile Organics Compounds (VOCs)
Acetone 67-64-1 0.05 0.05 1000 mg/kg
Bromochloromethane 74-97-5 NE NE NE mg/kg
Chlorobenzene 108-90-7 1.1 1.1 1,000 mg/kg
Chloroform 67-66-3 0.37 0.37 700 mg/kg
Cyclohexane 110-82-7 NE NE NE mg/kg
1,1-Dichloroethene 75-35-4 0.33 0.33 1000 mg/kg
cis-1,2-Dichloroethene 156-59-2 0.25 0.25 1000 mg/kg
trans-1,2-Dichloroethene 156-60-5 0.19 0.19 1000 mg/kg
Isopropylbenzene 98-82-8 NE NE NE mg/kg
Methyl Acetate 79-20-9 NE NE NE mg/kg
2-Butanone (MEK) 78-93-3 0.12 0.12 1000 mg/kg
Methyl tert butyl ether 1634-04-4 NE 0.93 1,000 mg/kg
Methyl cyclohexane 108-87-2 NE NE NE mg/kg
Methylene chloride 75-09-2 0.05 0.05 1000 mg/kg
Tetrachloroethene 127-18-4 1.3 1.3 300 mg/kg
Trichloroethene 79-01-6 0.47 0.47 400 mg/kg
Vinyl chloride 75-01-4 0.02 0.02 27 mg/kg

Notes:
1. Data have not been validated.  Qualifiers are lab qualifiers.
2. mg/kg = milligrams per kilogram
3. CAS No. = Chemical Abstracts Service Number
4. BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes
5. NE = Not Established
6. NT = Not Taken (sample was not analyzed for this parameter group)
7. NA = Not Applicable
8. H = from high level analysis of EPA 5035
9. Comparison of detected results are performed against one or more of the following NYCRR, Chapter IV, Part 375-6 Soil 

Cleanup Objectives (SCO)s:  Unrestricted Use, Residential, Restricted-Residential, Commercial, Industrial, Protection of 
Ecological Resources, or Protection of Groundwater (for constituents that also exceed applicable groundwater standards)

10. NYCRR = New York State Register and Official Compilation of Codes, Rules and Regulations of the State of New York
11. Bolding indicates a detected result concentration
12. Shading and bolding indicates that the detected concentration is above the guidance it was compared to
13 Orange shading and bolding indicates that the detected result value exceeds the Unrestricted SCO
14. Red shading and bolding indicates that the detected result value exceeds the Industrial SCO
15. Underline indicates that the detected result value exceeds Protection of Groundwater SCO (for constituents to which 

these SCOs apply [i.e., constituents that are bolded in the table])
16. Analytes detected in at least one sample are presented herein

Laboratory Qualifiers:
J = The result is an estimated value
UJ= The analyte was not detected above the reported sample quantitation limit.  The data may be biased low
E = The concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

Soil Cleanup Objective (SCO) (see note 11)

 B111 (7.5)  B111 (15)  B112 (15)  B112 (19) B201 (4-5) B201 (11-12) B202 (6-7) B202 (11-12) B202 (15-16) B202 (19-20) B203 (3-4) B203 (11-12) B204 (2.5-3.5)
6/24/2020 6/24/2020 6/24/2020 6/24/2020 3/6/2021 3/6/2021 2/28/2021 2/28/2021 2/28/2021 2/28/2021 3/6/2021 3/7/2021 2/27/2021

L2026675-04 L2026679-07 L2026679-09 L2026679-11 L2111243-12 L2111243-15 L2110097-06 L2112919-01 L2112919-02 L2110097-07 L2114867-03 L2111243-30 L2110097-01

<0.00051 <0.00037 0.00038 <0.11 <0.033 <0.16 <0.026 <0.032 <0.15 <3.4 <0.00046 <0.064 <0.044
<0.001 <0.00073 <0.0006 <0.22 <0.067 <0.32 <0.052 <0.065 <0.3 <6.8 <0.00092 <0.13 <0.089
<0.001 <0.00073 <0.0006 <0.22 <0.067 <0.32 <0.052 <0.065 <0.3 <6.8 <0.00092 <0.13 <0.089
<0.001 <0.00073 <0.0006 <0.22 <0.067 <0.32 <0.052 <0.065 <0.3 <6.8 <0.00092 <0.13 <0.089
<0.002 <0.0015 <0.0012 <0.45 <0.13 <0.65 <0.1 <0.13 <0.61 <14 <0.0018 <0.26 <0.18

0.0068 J <0.0073 <0.006 <2.2 0.4 J <3.2 <0.52 <0.65 UJ <3 UJ <68 0.034 UJ <1.3 <0.89
<0.002 <0.0015 <0.0012 <0.45 <0.13 <0.65 <0.1 <0.13 UJ <0.61 UJ <14 <0.0018 <0.26 <0.18

<0.00051 <0.00037 <0.0003 <0.11 <0.033 <0.16 <0.026 <0.032 UJ 0.091 J <3.4 <0.00046 <0.064 <0.044
<0.0015 <0.0011 <0.0009 <0.34 0.0098 J <0.49 <0.077 <0.097 UJ <0.46 UJ <10 <0.0014 <0.19 <0.13

<0.01 <0.0073 <0.006 <2.2 <0.67 <3.2 <0.52 <0.65 UJ <3 UJ <68 <0.0092 <1.3 <0.89
<0.001 <0.00073 0.00066 <0.22 <0.067 <0.32 <0.052 <0.065 UJ <0.3 UJ <6.8 <0.00092 <0.13 <0.089
0.0007 J 0.016 0.78 0.89 0.32 5.3 0.17 9.9 J 2.2 J 13 <0.00092 0.58 9.3

<0.0015 <0.0011 0.0011 <0.34 <0.1 <0.49 <0.077 0.054 J <0.46 UJ <10 <0.0014 <0.19 0.044 J
<0.001 <0.00073 <0.0006 <0.22 <0.067 <0.32 <0.052 <0.065 UJ <0.3 UJ <6.8 <0.00092 <0.13 <0.089
<0.004 <0.0029 <0.0024 <0.9 0.1 J <1.3 <0.21 <0.26 UJ <1.2 UJ <27 <0.0037 <0.51 <0.36
<0.01 <0.0073 <0.006 <2.2 <0.67 <3.2 <0.52 <0.65 UJ <3 UJ <68 0.0032 J <1.3 <0.89

<0.002 <0.0015 <0.0012 <0.45 <0.13 <0.65 <0.1 <0.13 UJ <0.61 UJ <14 <0.0018 <0.26 <0.18
<0.004 <0.0029 <0.0024 <0.9 <0.27 <1.3 <0.21 <0.26 UJ <1.2 UJ <27 <0.0037 <0.51 <0.36

<0.0051 <0.0037 <0.003 <1.1 <0.33 <1.6 <0.26 <0.32 UJ <1.5 UJ <34 <0.0046 <0.64 <0.44
<0.00051 <0.00037 0.00042 84 4 140 2.4 12 J 130 J 1700 0.00067 45 37
<0.00051 <0.00037 0.0003 1.2 0.15 3.8 0.082 3.6 J 2 J 16 <0.00046 2.1 2.9
0.00047 J <0.00073 0.0099 <0.22 <0.067 <0.32 <0.052 0.34 J <0.3 UJ <6.8 <0.00092 <0.13 <0.089
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Table 2. VOC Soil Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

LOCATION
SAMPLING DATE
LAB SAMPLE ID

Analyte CAS No. Protection of 
Groundwater

Unrestricted 
Use Industrial Units

BTEX
Benzene 71-43-2 0.06 0.06 89 mg/kg
Toluene 108-88-3 0.7 0.7 1000 mg/kg
Ethylbenzene 100-41-4 1 1 780 mg/kg
o-Xylene 95-47-6 1.6 0.26 1000 mg/kg
p/m-Xylene 179601-23-1 1.6 0.26 1000 mg/kg

Volatile Organics Compounds (VOCs)
Acetone 67-64-1 0.05 0.05 1000 mg/kg
Bromochloromethane 74-97-5 NE NE NE mg/kg
Chlorobenzene 108-90-7 1.1 1.1 1,000 mg/kg
Chloroform 67-66-3 0.37 0.37 700 mg/kg
Cyclohexane 110-82-7 NE NE NE mg/kg
1,1-Dichloroethene 75-35-4 0.33 0.33 1000 mg/kg
cis-1,2-Dichloroethene 156-59-2 0.25 0.25 1000 mg/kg
trans-1,2-Dichloroethene 156-60-5 0.19 0.19 1000 mg/kg
Isopropylbenzene 98-82-8 NE NE NE mg/kg
Methyl Acetate 79-20-9 NE NE NE mg/kg
2-Butanone (MEK) 78-93-3 0.12 0.12 1000 mg/kg
Methyl tert butyl ether 1634-04-4 NE 0.93 1,000 mg/kg
Methyl cyclohexane 108-87-2 NE NE NE mg/kg
Methylene chloride 75-09-2 0.05 0.05 1000 mg/kg
Tetrachloroethene 127-18-4 1.3 1.3 300 mg/kg
Trichloroethene 79-01-6 0.47 0.47 400 mg/kg
Vinyl chloride 75-01-4 0.02 0.02 27 mg/kg

Notes:
1. Data have not been validated.  Qualifiers are lab qualifiers.
2. mg/kg = milligrams per kilogram
3. CAS No. = Chemical Abstracts Service Number
4. BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes
5. NE = Not Established
6. NT = Not Taken (sample was not analyzed for this parameter group)
7. NA = Not Applicable
8. H = from high level analysis of EPA 5035
9. Comparison of detected results are performed against one or more of the following NYCRR, Chapter IV, Part 375-6 Soil 

Cleanup Objectives (SCO)s:  Unrestricted Use, Residential, Restricted-Residential, Commercial, Industrial, Protection of 
Ecological Resources, or Protection of Groundwater (for constituents that also exceed applicable groundwater standards)

10. NYCRR = New York State Register and Official Compilation of Codes, Rules and Regulations of the State of New York
11. Bolding indicates a detected result concentration
12. Shading and bolding indicates that the detected concentration is above the guidance it was compared to
13 Orange shading and bolding indicates that the detected result value exceeds the Unrestricted SCO
14. Red shading and bolding indicates that the detected result value exceeds the Industrial SCO
15. Underline indicates that the detected result value exceeds Protection of Groundwater SCO (for constituents to which 

these SCOs apply [i.e., constituents that are bolded in the table])
16. Analytes detected in at least one sample are presented herein

Laboratory Qualifiers:
J = The result is an estimated value
UJ= The analyte was not detected above the reported sample quantitation limit.  The data may be biased low
E = The concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

Soil Cleanup Objective (SCO) (see note 11)

B205 (6-7) B205 (16-17) B206 (4.5-5) B206 (15-16) B207 (3-4) B207 (7-8) B207 (10-11) B207 (15-16) B207 (18-19) B208 (7-8) B208 (9-10) B208 (11-12) B209 (6-7)
2/27/2021 2/27/2021 2/28/2021 2/28/2021 3/6/2021 3/7/2021 3/7/2021 3/7/2021 3/7/2021 3/6/2021 3/6/2021 3/6/2021 2/28/2021

L2110097-03 L2110097-05 L2110097-09 L2110097-11 L2111243-19 L2111243-23 L2114867-04 L2111243-26 L2114867-05 L2114867-01 L2114867-02 L2111243-04 L2110097-12

<0.00045 <0.061 <0.00055 <0.034 <0.00042 <0.033 <0.31 <0.13 <0.07 <0.033 <0.028 <1.3 <0.00052
<0.00091 <0.12 <0.0011 <0.067 <0.00085 <0.067 <0.62 <0.26 <0.14 <0.066 <0.056 <2.6 <0.001
<0.00091 <0.12 <0.0011 <0.067 <0.00085 <0.067 <0.62 <0.26 <0.14 <0.066 <0.056 <2.6 <0.001
<0.00091 <0.12 <0.0011 <0.067 <0.00085 <0.067 <0.62 <0.26 <0.14 <0.066 <0.056 <2.6 <0.001
<0.0018 <0.24 <0.0022 <0.13 <0.0017 <0.13 <1.2 <0.53 <0.28 <0.13 <0.11 <5.2 <0.0021

0.04 <1.2 0.08 <0.67 0.007 J <0.67 <6.2 <2.6 <1.4 UJ <0.66 UJ <0.58 <26 0.021
<0.0018 <0.24 <0.0022 <0.13 <0.0017 <0.13 <1.2 <0.53 <0.28 <0.13 <0.11 <5.2 <0.0021

<0.00045 <0.061 <0.00055 <0.034 <0.00042 <0.033 <0.31 <0.13 <0.07 <0.033 <0.028 <1.3 <0.00052
<0.0014 <0.18 <0.0016 <0.1 <0.0013 <0.1 <0.93 <0.39 <0.21 <0.099 <0.084 <3.9 <0.0016
<0.0091 <1.2 <0.011 <0.67 <0.0085 <0.67 <6.2 <2.6 <1.4 <0.66 <0.56 <26 <0.01
0.00041 J <0.12 <0.0011 <0.067 <0.00085 <0.067 <0.62 <0.26 <0.14 <0.066 <0.056 <2.6 <0.001

2.5 2.7 0.0018 0.32 0.00042 J 2.1 5.4 1 0.51 6.9 5.8 4.1 0.0027
0.0013 J <0.18 <0.0016 <0.1 <0.0013 0.011 J <0.93 <0.39 <0.21 0.024 J 0.022 J <3.9 <0.0016

<0.00091 <0.12 <0.0011 <0.067 <0.00085 <0.067 <0.62 <0.26 <0.14 <0.066 <0.056 <2.6 <0.001
<0.0036 <0.49 <0.0044 <0.27 <0.0034 <0.27 <2.5 <1 <0.56 <0.26 <0.22 <10 <0.0042
<0.0091 <1.2 0.012 0.23 J <0.0085 <0.67 <6.2 <2.6 <1.4 <0.66 <0.56 <26 <0.01
<0.0018 <0.24 <0.0022 <0.13 <0.0017 <0.13 <1.2 <0.53 <0.28 <0.13 <0.11 <5.2 <0.0021
<0.0036 <0.49 <0.0044 <0.27 <0.0034 <0.27 <2.5 <1 <0.56 <0.26 <0.22 <10 <0.0042
<0.0045 <0.61 <0.0055 <0.34 <0.0042 <0.33 <3.1 <1.3 <0.7 <0.33 <0.28 <13 <0.0052

0.012 50 0.0045 41 0.0045 12 320 120 67 5.4 34 1100 0.0027
0.0088 3.3 <0.00055 1.2 0.00013 J 2 5.1 4.8 4.9 2.8 4.7 8.5 <0.00052

0.11 <0.12 <0.0011 <0.067 <0.00085 0.11 0.25 J <0.26 <0.14 <0.066 <0.056 <2.6 0.0028
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Table 2. VOC Soil Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

LOCATION
SAMPLING DATE
LAB SAMPLE ID

Analyte CAS No. Protection of 
Groundwater

Unrestricted 
Use Industrial Units

BTEX
Benzene 71-43-2 0.06 0.06 89 mg/kg
Toluene 108-88-3 0.7 0.7 1000 mg/kg
Ethylbenzene 100-41-4 1 1 780 mg/kg
o-Xylene 95-47-6 1.6 0.26 1000 mg/kg
p/m-Xylene 179601-23-1 1.6 0.26 1000 mg/kg

Volatile Organics Compounds (VOCs)
Acetone 67-64-1 0.05 0.05 1000 mg/kg
Bromochloromethane 74-97-5 NE NE NE mg/kg
Chlorobenzene 108-90-7 1.1 1.1 1,000 mg/kg
Chloroform 67-66-3 0.37 0.37 700 mg/kg
Cyclohexane 110-82-7 NE NE NE mg/kg
1,1-Dichloroethene 75-35-4 0.33 0.33 1000 mg/kg
cis-1,2-Dichloroethene 156-59-2 0.25 0.25 1000 mg/kg
trans-1,2-Dichloroethene 156-60-5 0.19 0.19 1000 mg/kg
Isopropylbenzene 98-82-8 NE NE NE mg/kg
Methyl Acetate 79-20-9 NE NE NE mg/kg
2-Butanone (MEK) 78-93-3 0.12 0.12 1000 mg/kg
Methyl tert butyl ether 1634-04-4 NE 0.93 1,000 mg/kg
Methyl cyclohexane 108-87-2 NE NE NE mg/kg
Methylene chloride 75-09-2 0.05 0.05 1000 mg/kg
Tetrachloroethene 127-18-4 1.3 1.3 300 mg/kg
Trichloroethene 79-01-6 0.47 0.47 400 mg/kg
Vinyl chloride 75-01-4 0.02 0.02 27 mg/kg

Notes:
1. Data have not been validated.  Qualifiers are lab qualifiers.
2. mg/kg = milligrams per kilogram
3. CAS No. = Chemical Abstracts Service Number
4. BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes
5. NE = Not Established
6. NT = Not Taken (sample was not analyzed for this parameter group)
7. NA = Not Applicable
8. H = from high level analysis of EPA 5035
9. Comparison of detected results are performed against one or more of the following NYCRR, Chapter IV, Part 375-6 Soil 

Cleanup Objectives (SCO)s:  Unrestricted Use, Residential, Restricted-Residential, Commercial, Industrial, Protection of 
Ecological Resources, or Protection of Groundwater (for constituents that also exceed applicable groundwater standards)

10. NYCRR = New York State Register and Official Compilation of Codes, Rules and Regulations of the State of New York
11. Bolding indicates a detected result concentration
12. Shading and bolding indicates that the detected concentration is above the guidance it was compared to
13 Orange shading and bolding indicates that the detected result value exceeds the Unrestricted SCO
14. Red shading and bolding indicates that the detected result value exceeds the Industrial SCO
15. Underline indicates that the detected result value exceeds Protection of Groundwater SCO (for constituents to which 

these SCOs apply [i.e., constituents that are bolded in the table])
16. Analytes detected in at least one sample are presented herein

Laboratory Qualifiers:
J = The result is an estimated value
UJ= The analyte was not detected above the reported sample quantitation limit.  The data may be biased low
E = The concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

Soil Cleanup Objective (SCO) (see note 11)

B209 (14-15) B210(4-5) B210(6-7) DUP 030621-1 B211 (6-7) B212 (8-9) B301 (14-16) DUP-042421 B302 (12-14) B303 (10-12) B304 (10-12) B305 (12-14) B306 (14-16)
2/28/2021 3/6/2021 3/6/2021 3/6/2021 3/1/2021 3/1/2021 4/24/2021 4/24/2021 4/24/2021 4/24/2021 4/24/2021 4/24/2021 4/24/2021

L2110097-13 L2111243-07 L2111243-08 L2111243-18 L2110097-16 L2110097-14 L2121085-04 L2121085-07 L2121085-12 L2121085-17 L2121085-23 L2121085-30 L2121085-37

<0.0005 <0.00044 <0.00044 UJ <0.00053 <0.00054 <0.00048 <0.00081 <0.00026 <0.00037 0.00027 J <0.0004 <0.00021 <0.0003
<0.001 <0.00088 <0.00087 UJ <0.0011 <0.0011 <0.00096 <0.0016 <0.00053 <0.00074 <0.00078 <0.0008 <0.00042 <0.00061
<0.001 <0.00088 <0.00087 UJ <0.0011 <0.0011 <0.00096 <0.0016 <0.00053 <0.00074 <0.00078 <0.0008 <0.00042 <0.00061
<0.001 <0.00088 <0.00087 UJ <0.0011 <0.0011 <0.00096 <0.0016 <0.00053 <0.00074 <0.00078 <0.0008 <0.00042 <0.00061
<0.002 <0.0018 <0.0017 UJ <0.0021 <0.0022 <0.0019 <0.0032 <0.0011 <0.0015 <0.0016 <0.0016 <0.00085 <0.0012

<0.01 0.0055 J 0.0076 0.0098 J <0.011 <0.0096 <0.016 <0.0053 0.031 <0.0078 0.024 0.0038 J 0.0037 J
<0.002 0.04 J <0.0017 UJ <0.0021 <0.0022 <0.0019 <0.0032 <0.0011 <0.0015 <0.0016 <0.0016 <0.00085 <0.0012

<0.0005 <0.00044 <0.00044 UJ <0.00053 <0.00054 <0.00048 <0.00081 <0.00026 <0.00037 <0.00039 <0.0004 <0.00021 <0.0003
<0.0015 <0.0013 <0.0013 UJ <0.0016 <0.0016 <0.0014 <0.0024 <0.0008 <0.0011 <0.0012 <0.0012 <0.00064 <0.00091

<0.01 <0.0088 <0.0087 <0.011 <0.011 <0.0096 <0.016 <0.0053 <0.0074 <0.0078 <0.008 <0.0042 <0.0061
0.00087 J <0.00088 <0.00087 UJ <0.0011 <0.0011 <0.00096 <0.0016 <0.00053 <0.00074 <0.00078 <0.0008 <0.00042 <0.00061

0.23 0.01 J <0.00087 UJ 0.00067 J <0.0011 0.01 0.00074 J <0.00053 <0.00074 0.0063 0.00032 J <0.00042 <0.00061
0.004 <0.0013 <0.0013 UJ <0.0016 <0.0016 <0.0014 <0.0024 <0.0008 <0.0011 0.00015 J <0.0012 <0.00064 <0.00091

<0.001 <0.00088 <0.00087 UJ <0.0011 <0.0011 <0.00096 <0.0016 <0.00053 <0.00074 <0.00078 <0.0008 <0.00042 <0.00061
<0.004 <0.0035 0.0013 <0.0043 <0.0044 <0.0038 <0.0064 <0.0021 <0.003 <0.0031 <0.0032 <0.0017 <0.0024
<0.01 <0.58 <0.0087 UJ <0.011 <0.011 <0.0096 <0.016 <0.0053 0.0072 J <0.0078 0.0052 J <0.0042 <0.0061

<0.002 <0.0018 <0.0017 UJ <0.0021 <0.0022 <0.0019 0.00044 J 0.00014 J <0.0015 0.00036 J <0.0016 <0.00085 0.00013 J
<0.004 <0.0035 <0.0035 UJ <0.0043 <0.0044 <0.0038 <0.0064 <0.0021 <0.003 <0.0031 <0.0032 <0.0017 <0.0024
<0.005 <0.0044 <0.0044 UJ <0.0053 <0.0054 <0.0048 <0.0081 <0.0026 <0.0037 <0.0039 <0.004 <0.0021 <0.003
0.017 0.78 0.012 J 0.033 0.002 0.044 <0.00081 <0.00026 <0.00037 <0.00039 <0.0004 <0.00021 <0.0003
0.083 0.014 J <0.00044 UJ <0.00053 <0.00054 0.0016 <0.00081 <0.00026 <0.00037 <0.00039 <0.0004 <0.00021 <0.0003

0.0069 <0.00088 <0.00087 <0.0011 <0.0011 <0.00096 0.0077 0.0025 <0.00074 0.0015 <0.0008 <0.00042 0.0002 J
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Table 2. VOC Soil Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

LOCATION
SAMPLING DATE
LAB SAMPLE ID

Analyte CAS No. Protection of 
Groundwater

Unrestricted 
Use Industrial Units

BTEX
Benzene 71-43-2 0.06 0.06 89 mg/kg
Toluene 108-88-3 0.7 0.7 1000 mg/kg
Ethylbenzene 100-41-4 1 1 780 mg/kg
o-Xylene 95-47-6 1.6 0.26 1000 mg/kg
p/m-Xylene 179601-23-1 1.6 0.26 1000 mg/kg

Volatile Organics Compounds (VOCs)
Acetone 67-64-1 0.05 0.05 1000 mg/kg
Bromochloromethane 74-97-5 NE NE NE mg/kg
Chlorobenzene 108-90-7 1.1 1.1 1,000 mg/kg
Chloroform 67-66-3 0.37 0.37 700 mg/kg
Cyclohexane 110-82-7 NE NE NE mg/kg
1,1-Dichloroethene 75-35-4 0.33 0.33 1000 mg/kg
cis-1,2-Dichloroethene 156-59-2 0.25 0.25 1000 mg/kg
trans-1,2-Dichloroethene 156-60-5 0.19 0.19 1000 mg/kg
Isopropylbenzene 98-82-8 NE NE NE mg/kg
Methyl Acetate 79-20-9 NE NE NE mg/kg
2-Butanone (MEK) 78-93-3 0.12 0.12 1000 mg/kg
Methyl tert butyl ether 1634-04-4 NE 0.93 1,000 mg/kg
Methyl cyclohexane 108-87-2 NE NE NE mg/kg
Methylene chloride 75-09-2 0.05 0.05 1000 mg/kg
Tetrachloroethene 127-18-4 1.3 1.3 300 mg/kg
Trichloroethene 79-01-6 0.47 0.47 400 mg/kg
Vinyl chloride 75-01-4 0.02 0.02 27 mg/kg

Notes:
1. Data have not been validated.  Qualifiers are lab qualifiers.
2. mg/kg = milligrams per kilogram
3. CAS No. = Chemical Abstracts Service Number
4. BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes
5. NE = Not Established
6. NT = Not Taken (sample was not analyzed for this parameter group)
7. NA = Not Applicable
8. H = from high level analysis of EPA 5035
9. Comparison of detected results are performed against one or more of the following NYCRR, Chapter IV, Part 375-6 Soil 

Cleanup Objectives (SCO)s:  Unrestricted Use, Residential, Restricted-Residential, Commercial, Industrial, Protection of 
Ecological Resources, or Protection of Groundwater (for constituents that also exceed applicable groundwater standards)

10. NYCRR = New York State Register and Official Compilation of Codes, Rules and Regulations of the State of New York
11. Bolding indicates a detected result concentration
12. Shading and bolding indicates that the detected concentration is above the guidance it was compared to
13 Orange shading and bolding indicates that the detected result value exceeds the Unrestricted SCO
14. Red shading and bolding indicates that the detected result value exceeds the Industrial SCO
15. Underline indicates that the detected result value exceeds Protection of Groundwater SCO (for constituents to which 

these SCOs apply [i.e., constituents that are bolded in the table])
16. Analytes detected in at least one sample are presented herein

Laboratory Qualifiers:
J = The result is an estimated value
UJ= The analyte was not detected above the reported sample quantitation limit.  The data may be biased low
E = The concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

Soil Cleanup Objective (SCO) (see note 11)

B213 (0-5') B213 (16-18') B214 (0-5') B214 (12-14') B214 (18-20') B215 (0-5) B215 (12-14) B215 (18-20) B216 (0-5) B216 (12-14) B217 (0-5') B217 (12-14') DUP-1 (11/7/21)
11/6/2021 11/6/2021 11/7/2021 11/7/2021 11/7/2021 11/13/2021 11/13/2021 11/13/2021 11/13/2021 11/13/2021 11/7/2021 11/7/2021 11/7/2021

L2161381-01 L2161381-05 L2161384-08 L2161384-10 L2165369-02 L2162707-03 L2166646-01 L2162707-08 L2162707-09 L2162707-11 L2161384-01 L2161384-03 L2161384-07

0.00017 J <0.0004 <0.041 <0.58 <0.086 0.00027 J <0.085 <0.059 0.00032 J <0.034 <0.00072 <0.3 <0.34
0.00027 J <0.0008 0.074 J <1.2 <0.17 <0.001 <0.17 <0.12 0.00057 J <0.067 <0.0014 <0.59 <0.69
0.00008 J 0.00027 J <0.082 <1.2 <0.17 <0.001 <0.17 <0.12 <0.00098 <0.067 <0.0014 <0.59 <0.69

<0.00049 0.00037 J <0.082 <1.2 <0.17 <0.001 <0.17 <0.12 0.00038 J <0.067 <0.0014 <0.59 <0.69
0.0003 J 0.0007 J <0.16 <2.3 <0.34 <0.0021 <0.34 <0.23 <0.002 <0.13 <0.0029 <1.2 <1.4

0.0098 0.0083 0.57 J <12 <1.7 <0.01 <1.7 <1.2 <0.0098 <0.67 0.02 <5.9 <6.9
<0.00098 <0.0016 <0.16 <2.3 <0.34 <0.0021 <0.34 <0.23 <0.002 <0.13 <0.0029 <1.2 <1.4
<0.00024 <0.0004 <0.041 <0.58 <0.086 <0.00052 <0.085 <0.059 <0.00049 <0.034 <0.00072 <0.3 <0.34
<0.00074 <0.0012 <0.12 <1.7 0.028 J 0.00039 J 0.027 J <0.18 <0.0015 <0.1 <0.0022 <0.89 <1
<0.0049 <0.008 <0.82 <12 <1.7 <0.01 <1.7 <1.2 <0.0098 <0.67 <0.014 <5.9 <6.9

<0.00049 0.0034 <0.082 <1.2 <0.17 <0.001 <0.17 <0.12 <0.00098 <0.067 <0.0014 <0.59 <0.69
<0.00049 0.6 H 0.6 11 8.9 0.00062 J 0.38 1.3 0.0032 0.46 0.00056 J 1.3 0.49 J
<0.00074 0.003 0.016 J <1.7 <0.26 <0.0016 <0.26 <0.18 <0.0015 <0.1 <0.0022 <0.89 <1
<0.00049 0.00012 J <0.082 <1.2 <0.17 <0.001 <0.17 <0.12 <0.00098 <0.067 0.0072 <0.59 <0.69

<0.002 <0.0032 0.79 <4.6 <0.69 <0.0041 <0.68 <0.47 <0.0039 <0.27 <0.0058 <2.4 <2.7
0.0014 J 0.0024 J 0.2 J <12 <1.7 <0.01 <1.7 <1.2 <0.0098 <0.67 0.0049 J <5.9 <6.9

<0.00098 <0.0016 <0.16 <2.3 <0.34 <0.0021 <0.34 <0.23 <0.002 <0.13 <0.0029 <1.2 <1.4
<0.002 <0.0032 <0.33 <4.6 <0.69 <0.0041 <0.68 <0.47 <0.0039 <0.27 0.00087 J <2.4 <2.7

<0.0024 <0.004 <0.41 <5.8 <0.86 <0.0052 <0.85 <0.59 <0.0049 <0.34 <0.0072 <3 <3.4
0.00013 J 31 EH 6.6 580 E 81 E 0.0033 72 E 51 E 0.022 8.2 <0.00072 330 E 320 E

<0.00024 1.4 H 0.46 10 4.5 0.00029 J 2.7 4.5 0.00064 0.47 <0.00072 5.8 3.4
<0.00049 0.0034 <0.082 <1.2 0.4 <0.001 <0.17 <0.12 <0.00098 <0.067 <0.0014 <0.59 <0.69
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Table 2. VOC Soil Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

LOCATION
SAMPLING DATE
LAB SAMPLE ID

Analyte CAS No. Protection of 
Groundwater

Unrestricted 
Use Industrial Units

BTEX
Benzene 71-43-2 0.06 0.06 89 mg/kg
Toluene 108-88-3 0.7 0.7 1000 mg/kg
Ethylbenzene 100-41-4 1 1 780 mg/kg
o-Xylene 95-47-6 1.6 0.26 1000 mg/kg
p/m-Xylene 179601-23-1 1.6 0.26 1000 mg/kg

Volatile Organics Compounds (VOCs)
Acetone 67-64-1 0.05 0.05 1000 mg/kg
Bromochloromethane 74-97-5 NE NE NE mg/kg
Chlorobenzene 108-90-7 1.1 1.1 1,000 mg/kg
Chloroform 67-66-3 0.37 0.37 700 mg/kg
Cyclohexane 110-82-7 NE NE NE mg/kg
1,1-Dichloroethene 75-35-4 0.33 0.33 1000 mg/kg
cis-1,2-Dichloroethene 156-59-2 0.25 0.25 1000 mg/kg
trans-1,2-Dichloroethene 156-60-5 0.19 0.19 1000 mg/kg
Isopropylbenzene 98-82-8 NE NE NE mg/kg
Methyl Acetate 79-20-9 NE NE NE mg/kg
2-Butanone (MEK) 78-93-3 0.12 0.12 1000 mg/kg
Methyl tert butyl ether 1634-04-4 NE 0.93 1,000 mg/kg
Methyl cyclohexane 108-87-2 NE NE NE mg/kg
Methylene chloride 75-09-2 0.05 0.05 1000 mg/kg
Tetrachloroethene 127-18-4 1.3 1.3 300 mg/kg
Trichloroethene 79-01-6 0.47 0.47 400 mg/kg
Vinyl chloride 75-01-4 0.02 0.02 27 mg/kg

Notes:
1. Data have not been validated.  Qualifiers are lab qualifiers.
2. mg/kg = milligrams per kilogram
3. CAS No. = Chemical Abstracts Service Number
4. BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes
5. NE = Not Established
6. NT = Not Taken (sample was not analyzed for this parameter group)
7. NA = Not Applicable
8. H = from high level analysis of EPA 5035
9. Comparison of detected results are performed against one or more of the following NYCRR, Chapter IV, Part 375-6 Soil 

Cleanup Objectives (SCO)s:  Unrestricted Use, Residential, Restricted-Residential, Commercial, Industrial, Protection of 
Ecological Resources, or Protection of Groundwater (for constituents that also exceed applicable groundwater standards)

10. NYCRR = New York State Register and Official Compilation of Codes, Rules and Regulations of the State of New York
11. Bolding indicates a detected result concentration
12. Shading and bolding indicates that the detected concentration is above the guidance it was compared to
13 Orange shading and bolding indicates that the detected result value exceeds the Unrestricted SCO
14. Red shading and bolding indicates that the detected result value exceeds the Industrial SCO
15. Underline indicates that the detected result value exceeds Protection of Groundwater SCO (for constituents to which 

these SCOs apply [i.e., constituents that are bolded in the table])
16. Analytes detected in at least one sample are presented herein

Laboratory Qualifiers:
J = The result is an estimated value
UJ= The analyte was not detected above the reported sample quantitation limit.  The data may be biased low
E = The concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

Soil Cleanup Objective (SCO) (see note 11)

B217 (18-20') TP101 (4) TP102 (3.5) TP103 (5) TP104 (3) TP104 (3) TP105 (7) TP106 (6) TP107 (4) TP108 (4) TP109 (4) TP110 (4.5) TP111 (7)
11/7/2021 3/9/2021 3/9/2021 3/9/2021 3/9/2021 3/9/2021 3/9/2021 3/9/2021 3/9/2021 3/9/2021 3/9/2021 3/9/2021 3/9/2021

L2165369-01 L2111802-01 L2111802-02 L2111802-03 L2111802-04 L2111802-04 R1 L2111802-05 L2111802-06 R1 L2111802-07 L2111802-08 L2111802-09 L2111802-10 L2111802-11

<0.037 <0.0004 <0.00058 <0.00044 <0.00035 <0.00042 <0.00055 <0.0004 <0.00042 <0.00049 <0.00045 <0.00044 <0.00045
<0.075 <0.00079 <0.0012 <0.00088 <0.00071 <0.00083 <0.0011 <0.00079 <0.00085 <0.00097 <0.00091 <0.00088 <0.00089
<0.075 <0.00079 <0.0012 <0.00088 <0.00071 <0.00083 <0.0011 <0.00079 <0.00085 <0.00097 <0.00091 <0.00088 <0.00089
<0.075 <0.00079 <0.0012 <0.00088 <0.00071 <0.00083 <0.0011 <0.00079 <0.00085 <0.00097 <0.00091 <0.00088 <0.00089
<0.15 <0.0016 <0.0023 <0.0018 <0.0014 <0.0017 <0.0022 <0.0016 <0.0017 <0.0019 <0.0018 <0.0018 <0.0018

<0.75 0.0065 J 0.034 0.03 0.018 0.017 J 0.047 0.029 0.035 0.043 0.018 0.047 0.023
<0.15 <0.0016 <0.0023 <0.0018 <0.0014 <0.0017 UJ <0.0022 <0.0016 <0.0017 <0.0019 <0.0018 <0.0018 <0.0018

<0.037 <0.0004 <0.00058 <0.00044 <0.00035 <0.00042 UJ <0.00055 <0.0004 <0.00042 <0.00049 <0.00045 <0.00044 <0.00045
0.012 J 0.00054 J <0.0017 <0.0013 <0.0011 <0.0012 UJ <0.0016 <0.0012 <0.0013 <0.0015 <0.0014 <0.0013 <0.0013
<0.75 <0.0079 <0.012 <0.0088 <0.0071 <0.0083 UJ <0.011 <0.0079 <0.0085 <0.0097 <0.0091 <0.0088 <0.0089

<0.075 <0.00079 <0.0012 <0.00088 <0.00071 <0.00083 UJ <0.0011 <0.00079 <0.00085 <0.00097 <0.00091 <0.00088 <0.00089
0.61 <0.00079 <0.0012 <0.00088 <0.00071 <0.00083 UJ <0.0011 <0.00079 0.0022 <0.00097 <0.00091 <0.00088 <0.00089

<0.11 <0.0012 <0.0017 <0.0013 <0.0011 <0.0012 UJ <0.0016 <0.0012 0.0022 <0.0015 <0.0014 <0.0013 <0.0013
<0.075 <0.00079 <0.0012 0.00012 J <0.00071 <0.00083 UJ <0.0011 0.00041 UJ 0.00019 J <0.00097 <0.00091 <0.00088 <0.00089

<0.3 <0.0032 <0.0046 <0.0035 <0.0028 <0.0033 UJ <0.0044 <0.0032 <0.0034 <0.0039 <0.0036 <0.0035 <0.0036
<0.75 <0.0079 0.003 J 0.0055 J <0.0071 <0.0083 UJ 0.0056 J 0.005 J 0.0048 J 0.0048 J 0.0031 J 0.008 J 0.0034 J
<0.15 <0.0016 <0.0023 <0.0018 <0.0014 <0.0017 UJ <0.0022 <0.0016 <0.0017 <0.0019 <0.0018 <0.0018 <0.0018
<0.3 <0.0032 <0.0046 <0.0035 <0.0028 <0.0033 UJ <0.0044 <0.0032 0.00098 J <0.0039 <0.0036 <0.0035 <0.0036

<0.37 <0.004 <0.0058 <0.0044 <0.0035 <0.0042 UJ <0.0055 <0.004 <0.0042 <0.0049 <0.0045 <0.0044 <0.0045
22 0.0058 <0.00058 <0.00044 <0.00035 <0.00042 UJ <0.00055 <0.0004 <0.00042 <0.00049 <0.00045 <0.00044 <0.00045
1.1 0.00043 <0.00058 <0.00044 <0.00035 <0.00042 UJ <0.00055 <0.0004 <0.00042 <0.00049 <0.00045 <0.00044 <0.00045

<0.075 <0.00079 <0.0012 <0.00088 <0.00071 <0.00083 UJ <0.0011 <0.00079 0.026 <0.00097 <0.00091 <0.00088 <0.00089
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Table 2. VOC Soil Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

LOCATION
SAMPLING DATE
LAB SAMPLE ID

Analyte CAS No. Protection of 
Groundwater

Unrestricted 
Use Industrial Units

BTEX
Benzene 71-43-2 0.06 0.06 89 mg/kg
Toluene 108-88-3 0.7 0.7 1000 mg/kg
Ethylbenzene 100-41-4 1 1 780 mg/kg
o-Xylene 95-47-6 1.6 0.26 1000 mg/kg
p/m-Xylene 179601-23-1 1.6 0.26 1000 mg/kg

Volatile Organics Compounds (VOCs)
Acetone 67-64-1 0.05 0.05 1000 mg/kg
Bromochloromethane 74-97-5 NE NE NE mg/kg
Chlorobenzene 108-90-7 1.1 1.1 1,000 mg/kg
Chloroform 67-66-3 0.37 0.37 700 mg/kg
Cyclohexane 110-82-7 NE NE NE mg/kg
1,1-Dichloroethene 75-35-4 0.33 0.33 1000 mg/kg
cis-1,2-Dichloroethene 156-59-2 0.25 0.25 1000 mg/kg
trans-1,2-Dichloroethene 156-60-5 0.19 0.19 1000 mg/kg
Isopropylbenzene 98-82-8 NE NE NE mg/kg
Methyl Acetate 79-20-9 NE NE NE mg/kg
2-Butanone (MEK) 78-93-3 0.12 0.12 1000 mg/kg
Methyl tert butyl ether 1634-04-4 NE 0.93 1,000 mg/kg
Methyl cyclohexane 108-87-2 NE NE NE mg/kg
Methylene chloride 75-09-2 0.05 0.05 1000 mg/kg
Tetrachloroethene 127-18-4 1.3 1.3 300 mg/kg
Trichloroethene 79-01-6 0.47 0.47 400 mg/kg
Vinyl chloride 75-01-4 0.02 0.02 27 mg/kg

Notes:
1. Data have not been validated.  Qualifiers are lab qualifiers.
2. mg/kg = milligrams per kilogram
3. CAS No. = Chemical Abstracts Service Number
4. BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes
5. NE = Not Established
6. NT = Not Taken (sample was not analyzed for this parameter group)
7. NA = Not Applicable
8. H = from high level analysis of EPA 5035
9. Comparison of detected results are performed against one or more of the following NYCRR, Chapter IV, Part 375-6 Soil 

Cleanup Objectives (SCO)s:  Unrestricted Use, Residential, Restricted-Residential, Commercial, Industrial, Protection of 
Ecological Resources, or Protection of Groundwater (for constituents that also exceed applicable groundwater standards)

10. NYCRR = New York State Register and Official Compilation of Codes, Rules and Regulations of the State of New York
11. Bolding indicates a detected result concentration
12. Shading and bolding indicates that the detected concentration is above the guidance it was compared to
13 Orange shading and bolding indicates that the detected result value exceeds the Unrestricted SCO
14. Red shading and bolding indicates that the detected result value exceeds the Industrial SCO
15. Underline indicates that the detected result value exceeds Protection of Groundwater SCO (for constituents to which 

these SCOs apply [i.e., constituents that are bolded in the table])
16. Analytes detected in at least one sample are presented herein

Laboratory Qualifiers:
J = The result is an estimated value
UJ= The analyte was not detected above the reported sample quantitation limit.  The data may be biased low
E = The concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

Soil Cleanup Objective (SCO) (see note 11)

TP112 (6) TP-201 (4-5) TP-202 (1-2) TP-202 (2-3) TP-202 (3-4) TP-202 (4-5) TP-203 (1-2) TP-204 (0-1) TP-205(1) TP205 (2)
3/9/2021 3/30/2021 3/30/2021 3/30/2021 3/30/2021 3/30/2021 3/30/2021 3/30/2021 3/30/2021 3/30/2021

L2111802-12 L2115969-01 L2115969-02 L2115969-03 L2115969-04 L2115969-05 L2115969-06 L2115969-07 L2115970-01 L2115970-02

<0.00035 <0.00047 <0.021 <0.0007 <0.00055 <0.00059 <0.00055 <0.00049 <0.00058 <0.084
<0.0007 <0.00094 <0.042 <0.0014 <0.0011 <0.0012 <0.0011 <0.00098 <0.0012 0.11 J
<0.0007 <0.00094 <0.042 <0.0014 <0.0011 <0.0012 <0.0011 <0.00098 <0.0012 0.032 J
<0.0007 <0.00094 <0.042 <0.0014 <0.0011 <0.0012 <0.0011 <0.00098 0.00042 J 0.1 J
<0.0014 <0.0019 <0.085 <0.0028 <0.0022 <0.0024 <0.0022 <0.002 0.00083 J 0.12 J

0.042 0.032 J <0.42 UJ 0.017 J 0.015 J 0.03 J <0.011 UJ <0.0098 UJ 0.045 J <1.7
<0.0014 <0.0019 <0.085 <0.0028 <0.0022 <0.0024 <0.0022 <0.002 <0.0023 <0.34

<0.00035 <0.00047 <0.021 <0.0007 <0.00055 <0.00059 <0.00055 <0.00049 <0.00058 <0.084
<0.001 <0.0014 <0.064 <0.0021 <0.0017 <0.0018 <0.0016 <0.0015 <0.0018 <0.25
<0.007 <0.0094 <0.42 <0.014 <0.011 <0.012 <0.011 <0.0098 <0.012 <1.7

<0.0007 <0.00094 <0.042 <0.0014 <0.0011 <0.0012 <0.0011 <0.00098 <0.0012 <0.17
<0.0007 0.058 0.42 0.0038 0.00033 J 0.0046 0.0022 0.034 0.0032 J 4.8
<0.001 <0.0014 <0.064 <0.0021 <0.0017 0.00016 J <0.0016 0.0015 <0.0018 <0.25

<0.0007 <0.00094 <0.042 <0.0014 <0.0011 <0.0012 <0.0011 <0.00098 0.013 J <0.17
<0.0028 <0.0038 <0.17 UJ <0.0056 UJ <0.0044 UJ <0.0047 <0.0044 <0.0039 UJ <0.0047 <0.68
0.0038 J 0.0056 J <0.42 UJ <0.014 UJ <0.011 UJ <0.012 <0.011 <0.0098 UJ 0.0062 J <1.7

<0.0014 <0.0019 <0.085 <0.0028 <0.0022 <0.0024 <0.0022 <0.002 <0.0023 <0.34
<0.0028 <0.0038 <0.17 <0.0056 <0.0044 <0.0047 <0.0044 <0.0039 0.0023 J <0.68
<0.0035 <0.0047 <0.21 <0.007 <0.0055 <0.0059 <0.0055 <0.0049 <0.0058 <0.84

<0.00035 <0.00047 8.2 0.012 0.00056 0.0063 0.0042 0.00082 0.021 J 93
<0.00035 <0.00047 0.56 0.0016 <0.00055 0.001 0.0006 0.0004 J 0.0018 J 1.8
<0.0007 0.034 <0.042 <0.0014 <0.0011 0.01 <0.0011 0.0014 <0.0012 <0.17
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Table 3. Other Constituents Soil Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

LOCATION B203 (0.5-4) DUP030621-2 B206 (2-4) B211 (0-4) B213 (0-5') B214 (0-5') B214 (18-20') B215 (0-5) B216 (0-5) B217 (0-5') B217 (18-20')
SAMPLING DATE 3/6/2021 3/6/2021 2/28/2021 3/1/2021 11/6/2021 11/7/2021 11/7/2021 11/13/2021 11/13/2021 11/7/2021 11/7/2021
LAB SAMPLE ID L2111243-21 L2111243-22 L2110097-10 L2110097-18 L2161381-01 L2161384-08 L2165369-02 L2162707-03 L2162707-09 L2161384-01 L2165369-01

Analyte CAS No. Protection of 
Groundwater

Unrestricted 
Use Industrial Units

Semivolatile Organics Compounds (SVOCs) NT NT
Acenaphthene 83-32-9 98 20 1000 mg/kg 0.22 0.03 J <0.14 0.12 J 0.18 0.026 J <0.14 <0.14 <0.15
Acenaphthylene 208-96-8 107 100 1000 mg/kg 0.033 J 0.033 J <0.14 <0.73 0.1 J <0.18 <0.14 <0.14 <0.15
Anthracene 120-12-7 1000 100 1000 mg/kg 0.49 0.074 J <0.1 0.76 0.52 0.14 <0.11 <0.1 <0.11
Benzo(a)anthracene 56-55-3 1 1 11 mg/kg 1.2 0.2 <0.1 1.7 1 0.29 0.13 0.026 J 0.075 J
Benzo(a)pyrene 50-32-8 22 1 1.1 mg/kg 1.1 0.2 <0.14 1.8 1 0.26 0.12 J <0.14 0.068 J
Benzo(b)fluoranthene 205-99-2 1.7 1 1 mg/kg 1.4 0.24 <0.1 2.5 1.2 0.32 0.16 <0.1 0.089 J
Benzo(ghi)perylene 191-24-2 1000 100 1000 mg/kg 0.76 0.15 J <0.14 1.1 0.68 0.14 J 0.086 J <0.14 0.051 J
Benzo(k)fluoranthene 207-08-9 1.7 0.8 110 mg/kg 0.45 0.091 J <0.1 0.84 0.44 0.12 J 0.06 J <0.1 <0.11
Bis(2-ethylhexyl)phthalate 117-81-7 NE NE NE mg/kg <0.18 <0.21 <0.18 <0.91 <0.19 <0.22 0.22 <0.17 <0.19
Butyl benzyl phthalate 85-68-7 NE NE NE mg/kg <0.18 <0.21 <0.18 <0.91 <0.19 <0.22 <0.18 <0.17 <0.19
Carbazole 86-74-8 NE NE NE mg/kg 0.27 0.038 J <0.18 0.44 J 0.15 J <0.22 0.021 J <0.17 <0.19
Chrysene 218-01-9 1 1 110 mg/kg 1.1 0.2 <0.1 2 0.88 0.25 0.13 0.024 J 0.065 J
Dibenzo(a,h)anthracene 53-70-3 1000 0.33 1.1 mg/kg 0.17 0.034 J <0.1 0.26 J 0.18 0.051 J 0.02 J <0.1 <0.11
Dibenzofuran 132-64-9 NE NE NE mg/kg 0.12 J <0.21 <0.18 <0.91 0.11 J <0.22 <0.18 <0.17 <0.19
Fluoranthene 206-44-0 1000 100 1000 mg/kg 2.6 0.38 <0.1 4.4 2.1 0.54 0.24 0.043 J 0.13
Fluorene 86-73-7 386 30 1000 mg/kg 0.22 0.031 J <0.18 0.11 J 0.23 0.039 J <0.18 <0.17 <0.19
Indeno(1,2,3-cd)pyrene 193-39-5 8.2 0.5 11 mg/kg 0.79 0.14 J <0.14 1.2 0.73 0.2 0.096 J <0.14 0.088 J
2-Methylnaphthalene 91-57-6 NE NE NE mg/kg 0.048 J <0.25 <0.21 <1.1 0.038 J <0.27 <0.21 <0.21 <0.23
Naphthalene 91-20-3 12 12 1000 mg/kg 0.16 J 0.032 J <0.18 <0.91 0.055 J <0.22 <0.18 <0.17 <0.19
Phenanthrene 85-01-8 1000 100 1000 mg/kg 1.9 0.23 <0.1 1.9 1.4 0.38 0.13 0.024 J 0.065 J
Pyrene 129-00-0 1000 100 1000 mg/kg 2.2 0.32 <0.1 3.6 1.6 0.4 0.22 0.04 J 0.12

Organochlorine Pesticides NT NT
4,4'-DDD 72-54-8 14 0.0033 180 mg/kg 0.00148 J 0.00177 J <0.00164 <0.00332 <0.00181 <0.00214 <0.00168 <0.00159 0.00159 J
4,4'-DDE 72-55-9 17 0.0033 120 mg/kg 0.00646 J 0.00708 J <0.00164 <0.00332 0.000813 J <0.00214 <0.00168 <0.00159 0.00191 P
4,4'-DDT 50-29-3 1.9 0.0033 94 mg/kg <0.00328 <0.0037 <0.00307 <0.00624 <0.00339 <0.00402 <0.00315 <0.00298 <0.00326
cis-Chlordane 5103-71-9 NE 0.094 NE mg/kg <0.00219 <0.00247 <0.00204 <0.00416 <0.00226 <0.00268 <0.0021 <0.00198 <0.00217
Dieldrin 60-57-1 0.04 0.005 2.8 mg/kg <0.0011 <0.00123 <0.00102 <0.00208 <0.00113 0.00152 <0.00105 <0.000992 0.000787 J

Polychlorinated Biphenyls (PCBs) NT NT
Aroclor 1248 12672-29-6 3.2 0.1 1 mg/kg <0.036 <0.0419 <0.0338 0.00619 J <0.0377 <0.0442 <0.0353 <0.0337 <0.0375
Aroclor 1254 11097-69-1 3.2 0.1 1 mg/kg 0.0221 J 0.0276 J <0.0338 0.0107 J <0.0377 <0.0442 <0.0353 <0.0337 0.0147 J
Aroclor 1260 11096-82-5 3.2 0.1 1 mg/kg 0.012 J 0.0258 J <0.0338 0.00973 J <0.0377 <0.0442 <0.0353 <0.0337 <0.0371
Aroclor 1268 11100-14-4 NE 0.1 1 mg/kg <0.036 <0.0419 <0.0338 <0.035 <0.0377 <0.0442 <0.0353 <0.0337 <0.0373
PCBs, Total 1336-36-3 3.2 0.1 1 mg/kg 0.0341 J 0.0534 J <0.0338 0.0266 J <0.0377 <0.0442 <0.0353 <0.0337 0.0147 J

Total Metals NT NT
Aluminum, Total 7429-90-5 NE NE NE mg/kg NT NT NT NT 4960 10600 3300 3560 6320
Antimony, Total 7440-36-0 NE NE NE mg/kg NT NT NT NT <4.37 <5.17 0.629 J 0.588 J <4.54
Arsenic, Total 7440-38-2 16 13 16 mg/kg 5.97 5.94 2.29 3.37 5.9 3.34 3.68 4.24 6.5
Barium, Total 7440-39-3 820 350 10,000 mg/kg 56.1 54.6 25.6 J 38.2 J 44.1 88.3 72.3 91.8 38.5
Beryllium, Total 7440-41-7 47 7.2 2,700 mg/kg 0.13 J 0.163 J 0.217 0.14 J 0.245 J 0.455 J 0.193 J 0.185 J 0.263 J
Cadmium, Total 7440-43-9 7.5 2.5 60 mg/kg 1.04 0.543 0.201 J 0.4 J 0.254 J 0.289 J 0.176 J 0.242 J 0.245 J
Calcium, Total 7440-70-2 NE NE NE mg/kg NT NT NT NT 74400 27100 165000 169000 58000
Chromium, Total 7440-47-3 NE NE NE mg/kg 9.32 10.2 8.55 J 7.19 J 8 15.8 7.12 6.51 10.9
Cobalt, Total 7440-48-4 NE NE NE mg/kg NT NT NT NT 4.49 8.72 6.05 5.27 4.88
Copper, Total 7440-50-8 1720 50 270 mg/kg 18.4 21.9 6.78 J 15.7 J 14.4 16.1 13 13.9 15.7
Iron, Total 7439-89-6 NE NE NE mg/kg NT NT NT NT 11300 17100 7240 8760 11400
Lead, Total 7439-92-1 450 63 3,900 mg/kg 38.6 46.3 3.87 J 102 J 43.3 15.2 70.6 38.5 56.5
Magnesium, Total 7439-95-4 NE NE NE mg/kg NT NT NT NT 14900 8570 32200 22100 35700
Manganese, Total 7439-96-5 2000 1600 1000 mg/kg 288 446 144 J 163 J 365 364 177 294 245
Mercury, Total 7439-97-6 0.73 0.18 5.7 mg/kg 0.128 0.13 <0.066 UJ 0.08 J <0.076 <0.095 <0.068 <0.065 0.182
Nickel, Total 7440-02-0 130 30 10000 mg/kg 11.5 12.4 8.88 8.3 9.51 20 10.9 12.1 11.9
Potassium, Total 7440-09-7 NE NE NE mg/kg NT NT NT NT 712 1100 957 519 720
Selenium, Total 7782-49-2 4 3.9 6800 mg/kg <0.868 <0.987 <0.82 <0.85 0.525 J 0.579 J 0.638 J 0.653 J 0.59 J
Sodium, Total 7440-23-5 NE NE NE mg/kg NT NT NT NT 389 289 296 187 251
Thallium, Total 7440-28-0 NE NE NE mg/kg NT NT NT NT 0.516 J 0.434 J 0.352 J 0.532 J 0.436 J
Vanadium, Total 7440-62-2 NE NE NE mg/kg NT NT NT NT 12.2 21.3 8.1 8.52 11.9
Zinc, Total 7440-66-6 2480 109 10000 mg/kg 44.5 52.3 24.4 42.6 40 40.1 34 33.5 46.8

Perfluorinated Alkyl Acids (PFAs) NT NT NT NT NT NT NT NT NT NT NT
Perfluorohexanoic Acid (PFHxA) 307-24-4 NE NE NE ug/kg

General Chemistry
Chromium, Hexavalent 18540-29-9 19 1 800 mg/kg <0.892 <1.02 <0.848 <0.876 NT NT NT NT NT NT NT
Chromium, Trivalent 16065-83-1 NE 30 6800 mg/kg 9.3 10 NT NT NT NT NT NT NT NT NT
Cyanide, Total 57-12-5 40 27 10000 mg/kg <1.1 UJ 0.57 J <0.21 UJ <1.0 UJ <1.1 0.34 J NT <1 <0.96 <1 NT
Solids, Total NA NE NE NE % 89.7 78.2 94.3 91.3 85.9 73.8 82.2 92.3 96.2 86.6 79.8

Total Organic Carbon NT NT NT NT NT NT NT NT NT
Total Organic Carbon 7440-44-0 NE NE NE mg/kg 2.03 2.07

Soil Cleanup Objective (SCO) (see note 11)

GEI Consultants, Inc., P.C.
Page 1 of 2

Project 2001642
February 2022

 B:\Working\UNIFIRST\2001642 Unifirst-Liverpool NY\01_ADMIN\IRM Ph2\Tables\Table 2 & 3. Soil Analytical Results



Table 3. Other Constituents Soil Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

LOCATION
SAMPLING DATE
LAB SAMPLE ID

Analyte CAS No. Protection of 
Groundwater

Unrestricted 
Use Industrial Units

Semivolatile Organics Compounds (SVOCs)
Acenaphthene 83-32-9 98 20 1000 mg/kg
Acenaphthylene 208-96-8 107 100 1000 mg/kg
Anthracene 120-12-7 1000 100 1000 mg/kg
Benzo(a)anthracene 56-55-3 1 1 11 mg/kg
Benzo(a)pyrene 50-32-8 22 1 1.1 mg/kg
Benzo(b)fluoranthene 205-99-2 1.7 1 1 mg/kg
Benzo(ghi)perylene 191-24-2 1000 100 1000 mg/kg
Benzo(k)fluoranthene 207-08-9 1.7 0.8 110 mg/kg
Bis(2-ethylhexyl)phthalate 117-81-7 NE NE NE mg/kg
Butyl benzyl phthalate 85-68-7 NE NE NE mg/kg
Carbazole 86-74-8 NE NE NE mg/kg
Chrysene 218-01-9 1 1 110 mg/kg
Dibenzo(a,h)anthracene 53-70-3 1000 0.33 1.1 mg/kg
Dibenzofuran 132-64-9 NE NE NE mg/kg
Fluoranthene 206-44-0 1000 100 1000 mg/kg
Fluorene 86-73-7 386 30 1000 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 8.2 0.5 11 mg/kg
2-Methylnaphthalene 91-57-6 NE NE NE mg/kg
Naphthalene 91-20-3 12 12 1000 mg/kg
Phenanthrene 85-01-8 1000 100 1000 mg/kg
Pyrene 129-00-0 1000 100 1000 mg/kg

Organochlorine Pesticides
4,4'-DDD 72-54-8 14 0.0033 180 mg/kg
4,4'-DDE 72-55-9 17 0.0033 120 mg/kg
4,4'-DDT 50-29-3 1.9 0.0033 94 mg/kg
cis-Chlordane 5103-71-9 NE 0.094 NE mg/kg
Dieldrin 60-57-1 0.04 0.005 2.8 mg/kg

Polychlorinated Biphenyls (PCBs)
Aroclor 1248 12672-29-6 3.2 0.1 1 mg/kg
Aroclor 1254 11097-69-1 3.2 0.1 1 mg/kg
Aroclor 1260 11096-82-5 3.2 0.1 1 mg/kg
Aroclor 1268 11100-14-4 NE 0.1 1 mg/kg
PCBs, Total 1336-36-3 3.2 0.1 1 mg/kg

Total Metals
Aluminum, Total 7429-90-5 NE NE NE mg/kg
Antimony, Total 7440-36-0 NE NE NE mg/kg
Arsenic, Total 7440-38-2 16 13 16 mg/kg
Barium, Total 7440-39-3 820 350 10,000 mg/kg
Beryllium, Total 7440-41-7 47 7.2 2,700 mg/kg
Cadmium, Total 7440-43-9 7.5 2.5 60 mg/kg
Calcium, Total 7440-70-2 NE NE NE mg/kg
Chromium, Total 7440-47-3 NE NE NE mg/kg
Cobalt, Total 7440-48-4 NE NE NE mg/kg
Copper, Total 7440-50-8 1720 50 270 mg/kg
Iron, Total 7439-89-6 NE NE NE mg/kg
Lead, Total 7439-92-1 450 63 3,900 mg/kg
Magnesium, Total 7439-95-4 NE NE NE mg/kg
Manganese, Total 7439-96-5 2000 1600 1000 mg/kg
Mercury, Total 7439-97-6 0.73 0.18 5.7 mg/kg
Nickel, Total 7440-02-0 130 30 10000 mg/kg
Potassium, Total 7440-09-7 NE NE NE mg/kg
Selenium, Total 7782-49-2 4 3.9 6800 mg/kg
Sodium, Total 7440-23-5 NE NE NE mg/kg
Thallium, Total 7440-28-0 NE NE NE mg/kg
Vanadium, Total 7440-62-2 NE NE NE mg/kg
Zinc, Total 7440-66-6 2480 109 10000 mg/kg

Perfluorinated Alkyl Acids (PFAs)
Perfluorohexanoic Acid (PFHxA) 307-24-4 NE NE NE ug/kg

General Chemistry
Chromium, Hexavalent 18540-29-9 19 1 800 mg/kg
Chromium, Trivalent 16065-83-1 NE 30 6800 mg/kg
Cyanide, Total 57-12-5 40 27 10000 mg/kg
Solids, Total NA NE NE NE %

Total Organic Carbon
Total Organic Carbon 7440-44-0 NE NE NE mg/kg

Soil Cleanup Objective (SCO) (see note 11)

TP101 / TP104 (0-4) TP102 / TP103 (0-5) TP105 / TP106 (0-8) TP107 / TP108 (0-4) TP109 / TP110 (0-5) TP111 / TP112 (0-8) TP 301 (7) TP 302 (5) TP 303 (4)
3/9/2021 3/9/2021 3/9/2021 3/9/2021 3/9/2021 3/9/2021 5/3/2021 5/3/2021 5/3/2021

L2111802-13 L2111802-14 L2111802-15 L2111802-16 L2111802-17 L2111802-18 L2122710-01 L2122710-02 L2122710-03

NT NT NT
<0.16 0.26 0.24 <0.16 <0.15 <0.17
0.035 J 0.06 J 0.18 <0.16 <0.15 <0.17
0.06 J 0.56 1.4 <0.12 <0.11 <0.12
0.32 0.85 3.6 0.037 J 0.086 J 0.054 J
0.32 0.66 2.5 <0.16 0.09 J <0.17
0.44 0.82 3.4 0.041 J 0.11 0.058 J
0.2 0.34 1.2 0.024 J 0.063 J 0.025 J
0.13 0.26 0.85 <0.12 0.04 J <0.12
0.077 J <0.2 <0.2 <0.2 <0.19 <0.21
<0.19 <0.2 <0.2 <0.2 0.062 J <0.21
0.03 J 0.097 J 0.19 J <0.2 <0.19 <0.21
0.27 0.64 2.6 0.034 J 0.091 J 0.046 J
0.048 J 0.084 J 0.42 <0.12 <0.11 <0.12
<0.19 0.33 0.079 J <0.2 <0.19 <0.21
0.56 1.5 4.9 0.065 J 0.16 0.097 J
0.024 J 0.48 0.3 <0.2 <0.19 <0.21
0.23 0.38 1.4 <0.16 0.064 J 0.03 J

<0.23 0.079 J 0.088 J <0.24 <0.22 <0.25
<0.19 0.062 J 0.11 J <0.2 <0.19 <0.21
0.25 1.6 2.1 0.036 J 0.052 J 0.042 J
0.46 1.3 4.2 0.051 J 0.14 0.078 J

NT NT NT
0.00995 J <0.00188 0.00889 <0.00186 0.00539 0.00172 J
<0.0188 <0.00188 <0.00185 0.00116 J 0.00301 J <0.00197
<0.0352 <0.00354 0.0045 <0.00349 0.00245 J <0.0037
<0.0235 <0.00236 <0.00231 <0.00232 0.00156 J <0.00247
<0.0117 <0.00118 0.00391 0.00182 0.00183 J <0.00123

NT NT NT
<0.0375 <0.0407 <0.0372 <0.0387 <0.0365 <0.0404
<0.0375 0.113 <0.0372 <0.0387 0.00988 J <0.0404

0.009 J <0.0407 <0.0372 <0.0387 0.00905 J <0.0404
<0.0375 <0.0407 <0.0372 <0.0387 0.00408 J <0.0404

0.009 J 0.113 <0.0372 <0.0387 0.023 J <0.0404
NT NT NT

NT NT NT NT NT NT
NT NT NT NT NT NT

3.43 6.71 3.13 5.72 4.02 4.17
48.7 92.2 37.3 50.7 60.9 67.2
0.156 J 0.317 0.171 J 0.319 0.302 0.339
0.311 J 0.384 J 0.29 J 0.436 J 0.401 J 0.443 J

NT NT NT NT NT NT
7.83 12.5 7.12 11 13.7 11.1
NT NT NT NT NT NT

15.5 21.5 11.9 17.8 19.4 13.8
NT NT NT NT NT NT

67.6 289 14.5 22.8 10.6 13.7
NT NT NT NT NT NT
189 254 300 283 520 264

0.073 J 0.064 J <0.087 0.072 J <0.088 <0.094
7.66 12.3 8.73 11.8 14.4 11.7
NT NT NT NT NT NT

0.673 J 0.838 J 0.622 J 0.614 J 0.651 J 0.697 J
NT NT NT NT NT NT
NT NT NT NT NT NT
NT NT NT NT NT NT

46.3 61.8 28.1 33.9 32.4 46.4
NT NT NT NT NT NT

0.066 J <0.561 <0.52

<0.947 <1 <0.942 <0.965 <0.901 <1.03 NT NT NT
7.8 12 7.1 11 14 11 NT NT NT

<1.1 UJ <1.2 UJ <1.1 UJ <1.1 UJ <1.1 UJ <1.2 UJ NT NT NT
84.5 80 84.9 82.9 88.8 77.8 80.9 80.8 85.2
NT NT NT NT NT NT NT NT NT
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Table 3. Other Constituents Soil Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

Notes:
1. Data have not been validated.  Qualifiers are lab qualifiers.
2. % = Percent
3. mg/kg = milligrams per kilogram
4. ug/kg = micrograms per kilogram 
5. CAS No. = Chemical Abstracts Service Number
6. NE = Not Established
7. NT = Not Taken (sample was not analyzed for this parameter group)
8. NA = Not Applicable
9. Comparison of detected results are performed against one or more of the following NYCRR, Chapter IV, Part 375-6 Soil 

Cleanup Objectives (SCO)s:  Unrestricted Use, Residential, Restricted-Residential, Commercial, Industrial, Protection of 
Ecological Resources, or Protection of Groundwater (for constituents that also exceed applicable groundwater standards)

10. NYCRR = New York State Register and Official Compilation of Codes, Rules and Regulations of the State of New York
11. Bolding indicates a detected result concentration
12. Shading and bolding indicates that the detected concentration is above the guidance it was compared to
13 Orange shading and bolding indicates that the detected result value exceeds the Unrestricted SCO
14. Red shading and bolding indicates that the detected result value exceeds the Industrial SCO
15. Underline indicates that the detected result value exceeds Protection of Groundwater SCO (for constituents to which 

these SCOs apply [i.e., constituents that are bolded in the table])
16. Analytes detected in at least one sample are presented herein

Laboratory Qualifiers:
J = The result is an estimated value
UJ= The analyte was not detected above the reported sample quantitation limit.  The data may be biased low
E = The concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.
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Table 4. Groundwater Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility 
Liverpool, New York

Sample Location: MW-1 MW1 MW1 MW1 MW-2 MW2 DUP 032021-1 MW2 MW2 TW-1 TW-2 TW-3
Sample Date: 5/28/2020 3/21/2021 7/10/2021 11/22/2021 5/28/2020 3/20/2021 3/20/2021 7/11/2021 11/22/2021 5/28/2020 5/28/2020 5/28/2020

Analyte Units CAS No.
NYS 

AWQS
BTEX

Benzene ug/L 71-43-2 1 <5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <5 0.22 J <25
Volatile Organic Compounds by GC/MS (VOCs)

Acetone ug/L 67-64-1 50 36 J <5.0 8.6 <5.0 20 17 17 4.1 J 11 <5 2.4 J <250
Bromodichloromethane ug/L 75-27-4 50 <5 <0.5 <0.5 <0.5 <0.5 0.21 J 0.25 0.93 0.92 <0.5 <0.5 <25
Chloroform ug/L 67-66-3 7 <25 <2.5 <2.5 <2.5 3.1 36 36 28 8.3 <2.5 <2.5 <120
Cyclohexane ug/L 110-82-7 NE <100 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <500
Dibromochloromethane ug/L 124-48-1 50 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.24 J <0.5 <0.5 <0.5 <25
1,1-Dichloroethene ug/L 75-35-4 5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 11 J
cis-1,2-Dichloroethene ug/L 156-59-2 5 80 17 20 29 3.4 8.5 7.8 0.92 J <2.5 <2.5 11 3400 
trans-1,2-Dichloroethene ug/L 156-60-5 5 <25 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <120
Methyl cyclohexane ug/L 108-87-2 NE <100 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <500
Methylene chloride ug/L 75-09-2 5 <25 <2.5 <2.5 <2.5 <2.5 0.73 J 0.73 <2.5 <2.5 <2.5 <2.5 <120
Tetrachloroethene ug/L 127-18-4 5 1400 29 8.7 22 4 64 61 0.76 2.1 <0.5 0.62 5300 
Trichloroethene ug/L 79-01-6 5 100 3.8 1.9 3.7 0.91 7.1 6.7 0.34 J 0.35 J <0.5 <0.5 810 
Vinyl chloride ug/L 75-01-4 2 3.7 J 0.73 J 1.4 2 0.44 J 0.66 J 0.64 <1 0.09 J <1 2.2 350 

Semivolatile Organic Compounds by GC/MS (SVOCs) NT NT NT NT NT NT NT NT NT NT NT
Total SVOCs ug/L NE NE <75

Semivolatile Organic Compounds by GC/MS-SIM (SVOCs) NT NT NT NT NT NT NT NT NT NT NT NT
Benzo(a)anthracene ug/L 56-55-3 0.002
Benzo(a)pyrene ug/L 50-32-8 0.0
Benzo(b)fluoranthene ug/L 205-99-2 0.002
Benzo(ghi)perylene ug/L 191-24-2 NE
Benzo(k)fluoranthene ug/L 207-08-9 0.002
Chrysene ug/L 218-01-9 0.002
Fluoranthene ug/L 206-44-0 50
Indeno(1,2,3-cd)pyrene ug/L 193-39-5 0.002
Pentachlorophenol ug/L 87-86-5 1
Phenanthrene ug/L 85-01-8 50
Pyrene ug/L 129-00-0 50
Total SIM SVOCs ug/L NE NE

Organochlorine Pesticides by GC NT NT NT NT NT NT NT NT NT NT NT NT
Total Pesticides ug/L NE NE

Perfluorinated Alkyl Acids by Isotope Dilution (PFAS) NT NT NT NT NT NT NT NT NT NT NT NT
N-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA) ng/L 2355-31-9 NE
Perfluorobutanesulfonic Acid (PFBS) ng/L 375-73-5 NE
Perfluorobutanoic Acid (PFBA) ng/L 375-22-4 NE
Perfluorodecanoic Acid (PFDA) ng/L 335-76-2 NE
Perfluoroheptanesulfonic Acid (PFHpS) ng/L 375-92-8 NE
Perfluoroheptanoic Acid (PFHpA) ng/L 375-85-9 NE
Perfluorohexanesulfonic Acid (PFHxS) ng/L 355-46-4 NE
Perfluorohexanoic Acid (PFHxA) ng/L 307-24-4 NE
Perfluorononanoic Acid (PFNA) ng/L 375-95-1 NE
Perfluorooctanesulfonamide (FOSA) ng/L 754-91-6 NE
Perfluorooctanesulfonic Acid (PFOS) ng/L 1763-23-1 10
Perfluorooctanoic Acid (PFOA) ng/L 335-67-1 10
Perfluoropentanoic Acid (PFPeA) ng/L 2706-90-3 NE
Perfluoroundecanoic Acid (PFUnA) ng/L 2058-94-8 NE
Total (including PFOA and PFOS) ng/L NE NE

Polychlorinated Biphenyls by GC (PCBs) NT NT NT NT NT NT NT NT NT NT NT NT
Aroclor 1248 ug/L 12672-29-6 NE
PCBs, Total ug/L 1336-36-3 0.09

Total Metals NT NT NT NT NT NT NT NT NT NT NT NT
Arsenic, Total ug/L 7440-38-2 25
Barium, Total ug/L 7440-39-3 1000
Beryllium, Total ug/L 7440-41-7 3
Cadmium, Total ug/L 7440-43-9 5
Chromium, Total ug/L 7440-47-3 50
Copper, Total ug/L 7440-50-8 200
Lead, Total ug/L 7439-92-1 25
Manganese, Total ug/L 7439-96-5 300
Mercury, Total ug/L 7439-97-6 0.7
Nickel, Total ug/L 7440-02-0 100
Selenium, Total ug/L 7782-49-2 10
Zinc, Total ug/L 7440-66-6 2000
Iron, Total ug/L 7439-89-6 600

Dissolved Metals NT NT NT NT NT NT NT NT NT NT NT NT
Iron, Dissolved ug/L 7439-89-6 600

General Chemistry
pH SU 12408-02-5 NE NT NT NT 7.6 NT NT NT NT NT NT NT NT
Total Organic Carbon ug/L 7440-44-0 NE NT NT NT NT NT NT NT NT NT NT NT NT
Oxidation/Reduction Potential mV NA NE NT NT NT 28 NT NT NT NT NT NT NT NT
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Table 4. Groundwater Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility 
Liverpool, New York

Sample Location:
Sample Date:

Analyte Units CAS No.
NYS 

AWQS
BTEX

Benzene ug/L 71-43-2 1
Volatile Organic Compounds by GC/MS (VOCs)

Acetone ug/L 67-64-1 50
Bromodichloromethane ug/L 75-27-4 50
Chloroform ug/L 67-66-3 7
Cyclohexane ug/L 110-82-7 NE
Dibromochloromethane ug/L 124-48-1 50
1,1-Dichloroethene ug/L 75-35-4 5
cis-1,2-Dichloroethene ug/L 156-59-2 5
trans-1,2-Dichloroethene ug/L 156-60-5 5
Methyl cyclohexane ug/L 108-87-2 NE
Methylene chloride ug/L 75-09-2 5
Tetrachloroethene ug/L 127-18-4 5
Trichloroethene ug/L 79-01-6 5
Vinyl chloride ug/L 75-01-4 2

Semivolatile Organic Compounds by GC/MS (SVOCs)
Total SVOCs ug/L NE NE

Semivolatile Organic Compounds by GC/MS-SIM (SVOCs)
Benzo(a)anthracene ug/L 56-55-3 0.002
Benzo(a)pyrene ug/L 50-32-8 0.0
Benzo(b)fluoranthene ug/L 205-99-2 0.002
Benzo(ghi)perylene ug/L 191-24-2 NE
Benzo(k)fluoranthene ug/L 207-08-9 0.002
Chrysene ug/L 218-01-9 0.002
Fluoranthene ug/L 206-44-0 50
Indeno(1,2,3-cd)pyrene ug/L 193-39-5 0.002
Pentachlorophenol ug/L 87-86-5 1
Phenanthrene ug/L 85-01-8 50
Pyrene ug/L 129-00-0 50
Total SIM SVOCs ug/L NE NE

Organochlorine Pesticides by GC
Total Pesticides ug/L NE NE

Perfluorinated Alkyl Acids by Isotope Dilution (PFAS)
N-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA) ng/L 2355-31-9 NE
Perfluorobutanesulfonic Acid (PFBS) ng/L 375-73-5 NE
Perfluorobutanoic Acid (PFBA) ng/L 375-22-4 NE
Perfluorodecanoic Acid (PFDA) ng/L 335-76-2 NE
Perfluoroheptanesulfonic Acid (PFHpS) ng/L 375-92-8 NE
Perfluoroheptanoic Acid (PFHpA) ng/L 375-85-9 NE
Perfluorohexanesulfonic Acid (PFHxS) ng/L 355-46-4 NE
Perfluorohexanoic Acid (PFHxA) ng/L 307-24-4 NE
Perfluorononanoic Acid (PFNA) ng/L 375-95-1 NE
Perfluorooctanesulfonamide (FOSA) ng/L 754-91-6 NE
Perfluorooctanesulfonic Acid (PFOS) ng/L 1763-23-1 10
Perfluorooctanoic Acid (PFOA) ng/L 335-67-1 10
Perfluoropentanoic Acid (PFPeA) ng/L 2706-90-3 NE
Perfluoroundecanoic Acid (PFUnA) ng/L 2058-94-8 NE
Total (including PFOA and PFOS) ng/L NE NE

Polychlorinated Biphenyls by GC (PCBs)
Aroclor 1248 ug/L 12672-29-6 NE
PCBs, Total ug/L 1336-36-3 0.09

Total Metals
Arsenic, Total ug/L 7440-38-2 25
Barium, Total ug/L 7440-39-3 1000
Beryllium, Total ug/L 7440-41-7 3
Cadmium, Total ug/L 7440-43-9 5
Chromium, Total ug/L 7440-47-3 50
Copper, Total ug/L 7440-50-8 200
Lead, Total ug/L 7439-92-1 25
Manganese, Total ug/L 7439-96-5 300
Mercury, Total ug/L 7439-97-6 0.7
Nickel, Total ug/L 7440-02-0 100
Selenium, Total ug/L 7782-49-2 10
Zinc, Total ug/L 7440-66-6 2000
Iron, Total ug/L 7439-89-6 600

Dissolved Metals
Iron, Dissolved ug/L 7439-89-6 600

General Chemistry
pH SU 12408-02-5 NE
Total Organic Carbon ug/L 7440-44-0 NE
Oxidation/Reduction Potential mV NA NE

TW-4 TW5 TW5 TW5 TW6 TW6 TW6 TW7 TW7 TW7 TW8 TW8
5/28/2020 3/20/2021 7/11/2021 11/21/2021 3/20/2021 7/11/2021 11/21/2021 3/20/2021 7/11/2021 11/20/2021 3/21/2021 7/10/2021

<0.5 <25 <2 <1 <20 <100 <100 <12 <0.5 <0.5 <0.5 <0.5

3 J <250 <20 <10 <200 <1000 <1000 <120 <5 <5 <5 <5
<0.5 <25 <2 <1 <20 <100 <100 <12 <0.5 <0.5 <0.5 <0.5
<2.5 <120 <10 <5 <100 <500 <500 <62 <2.5 <2.5 1.1 J 1.7 J
11 <500 <40 <20 <400 <2000 <2000 <250 <10 <10 <10 <10

<0.5 <25 <2 <1 <20 <100 <100 <12 <0.5 <0.5 <0.5 <0.5
<0.5 <25 <2 <1 40 <100 <100 <12 0.22 J <0.5 <0.5 <0.5
<2.5 1400 330 270 16000 11000 8400 760 75 12 160 160
<2.5 <120 <10 1.4 J 110 170 <500 <62 4.5 0.98 J 0.94 J 0.95 J
2.3 J <500 <40 <20 <400 <2000 <2000 <250 <10 <10 <10 <10

<2.5 <120 <10 <5 <100 <500 <500 <62 <2.5 <2.5 <2.5 <2.5
<0.5 6800 490 450 40000 21000 20000 4100 13 0.98 97 88
<0.5 510 58 50 6500 J 6100 4300 560 14 1.2 12 13
<1 77 3.1 J 2.1 2200 2400 970 22 J 12 2.9 2 0.2 J
NT NT NT NT NT NT NT NT NT NT NT

ND
NT NT NT NT NT NT NT NT NT NT NT

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
0.03 J
<0.1
<0.8
0.04 J
0.02 J
0.09

NT NT NT NT NT NT NT NT NT NT NT
ND

NT NT NT NT NT NT NT NT NT NT NT
<1.79
2.52
5.89

<1.79
0.634 J
9.2
3.07
13.9

<1.79
<1.79 UJ
13.9
169
18.4

<1.79
236.514

NT NT NT NT NT NT NT NT NT NT NT
0.12
0.12

NT NT NT NT NT NT NT NT NT
NT NT 22.3
NT NT 461.8
NT NT 0.7
NT NT 0.4
NT NT 32.79
NT NT 44.98
NT NT 77.05
NT NT 3882
NT NT 0.15 J
NT NT 45.13
NT NT 3.35 J
NT NT 80.65

98.6 1590 NT
NT NT NT NT NT NT NT NT NT NT

<50 809

NT NT NT NT NT NT NT NT NT NT NT NT
NT NT NT 1900 NT NT 5510 NT NT NT NT NT
NT NT NT NT NT NT NT NT NT NT NT NT
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Table 4. Groundwater Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility 
Liverpool, New York

Sample Location:
Sample Date:

Analyte Units CAS No.
NYS 

AWQS
BTEX

Benzene ug/L 71-43-2 1
Volatile Organic Compounds by GC/MS (VOCs)

Acetone ug/L 67-64-1 50
Bromodichloromethane ug/L 75-27-4 50
Chloroform ug/L 67-66-3 7
Cyclohexane ug/L 110-82-7 NE
Dibromochloromethane ug/L 124-48-1 50
1,1-Dichloroethene ug/L 75-35-4 5
cis-1,2-Dichloroethene ug/L 156-59-2 5
trans-1,2-Dichloroethene ug/L 156-60-5 5
Methyl cyclohexane ug/L 108-87-2 NE
Methylene chloride ug/L 75-09-2 5
Tetrachloroethene ug/L 127-18-4 5
Trichloroethene ug/L 79-01-6 5
Vinyl chloride ug/L 75-01-4 2

Semivolatile Organic Compounds by GC/MS (SVOCs)
Total SVOCs ug/L NE NE

Semivolatile Organic Compounds by GC/MS-SIM (SVOCs)
Benzo(a)anthracene ug/L 56-55-3 0.002
Benzo(a)pyrene ug/L 50-32-8 0.0
Benzo(b)fluoranthene ug/L 205-99-2 0.002
Benzo(ghi)perylene ug/L 191-24-2 NE
Benzo(k)fluoranthene ug/L 207-08-9 0.002
Chrysene ug/L 218-01-9 0.002
Fluoranthene ug/L 206-44-0 50
Indeno(1,2,3-cd)pyrene ug/L 193-39-5 0.002
Pentachlorophenol ug/L 87-86-5 1
Phenanthrene ug/L 85-01-8 50
Pyrene ug/L 129-00-0 50
Total SIM SVOCs ug/L NE NE

Organochlorine Pesticides by GC
Total Pesticides ug/L NE NE

Perfluorinated Alkyl Acids by Isotope Dilution (PFAS)
N-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA) ng/L 2355-31-9 NE
Perfluorobutanesulfonic Acid (PFBS) ng/L 375-73-5 NE
Perfluorobutanoic Acid (PFBA) ng/L 375-22-4 NE
Perfluorodecanoic Acid (PFDA) ng/L 335-76-2 NE
Perfluoroheptanesulfonic Acid (PFHpS) ng/L 375-92-8 NE
Perfluoroheptanoic Acid (PFHpA) ng/L 375-85-9 NE
Perfluorohexanesulfonic Acid (PFHxS) ng/L 355-46-4 NE
Perfluorohexanoic Acid (PFHxA) ng/L 307-24-4 NE
Perfluorononanoic Acid (PFNA) ng/L 375-95-1 NE
Perfluorooctanesulfonamide (FOSA) ng/L 754-91-6 NE
Perfluorooctanesulfonic Acid (PFOS) ng/L 1763-23-1 10
Perfluorooctanoic Acid (PFOA) ng/L 335-67-1 10
Perfluoropentanoic Acid (PFPeA) ng/L 2706-90-3 NE
Perfluoroundecanoic Acid (PFUnA) ng/L 2058-94-8 NE
Total (including PFOA and PFOS) ng/L NE NE

Polychlorinated Biphenyls by GC (PCBs)
Aroclor 1248 ug/L 12672-29-6 NE
PCBs, Total ug/L 1336-36-3 0.09

Total Metals
Arsenic, Total ug/L 7440-38-2 25
Barium, Total ug/L 7440-39-3 1000
Beryllium, Total ug/L 7440-41-7 3
Cadmium, Total ug/L 7440-43-9 5
Chromium, Total ug/L 7440-47-3 50
Copper, Total ug/L 7440-50-8 200
Lead, Total ug/L 7439-92-1 25
Manganese, Total ug/L 7439-96-5 300
Mercury, Total ug/L 7439-97-6 0.7
Nickel, Total ug/L 7440-02-0 100
Selenium, Total ug/L 7782-49-2 10
Zinc, Total ug/L 7440-66-6 2000
Iron, Total ug/L 7439-89-6 600

Dissolved Metals
Iron, Dissolved ug/L 7439-89-6 600

General Chemistry
pH SU 12408-02-5 NE
Total Organic Carbon ug/L 7440-44-0 NE
Oxidation/Reduction Potential mV NA NE

TW8 TW9 TW9 TW9 TW10 DUP032021-2 TW10 TW10 TW11 TW11 TW11 TW12
11/20/2021 3/21/2021 7/11/2021 11/20/2021 3/20/2021 3/20/2021 7/11/2021 11/21/2021 3/20/2021 7/11/2021 11/21/2021 3/21/2021

NT
<0.5 <10 <1 <2 <0.5 <0.5 <0.5 <12 <250 <250 <12

NT
<5 <100 <10 <20 <5.0 <5 <5 <120 <2500 <2500 <120

<0.5 <10 <1 <2 <0.5 <0.5 <0.5 <12 <250 <250 <12
1.7 J <50 <5 <10 <2.5 <2.5 <2.5 <62 <1200 <1200 <62
<10 <200 <20 <40 <10 <10 <10 <250 <5000 <5000 <250
<0.5 <10 <1 <2 <0.5 <0.5 <0.5 <12 <250 <250 <12
<0.5 3.4 J <1 <2 <0.5 0.28 J 0.29 J 24 <250 <250 65
170 1800 290 470 36 69 86 5700 5100 7700 22000
0.91 J <50 <5 <10 <2.5 0.83 J 1 J 42 J <1200 <1200 120
<10 <200 <20 <40 <10 <10 <10 <250 <5000 <5000 <250
<2.5 <50 <5 <10 <2.5 <2.5 <2.5 <62 <1200 <1200 <62
100 390 53 140 3.7 46 8.4 23000 51000 61000 25000 J
13 400 27 40 1.3 7.8 4.2 2400 J 2600 3800 11000

0.14 J 120 10 7.8 4.4 9.1 7.8 1400 1400 1400 3200
NT NT NT NT NT NT NT NT NT NT

ND ND
NT NT NT NT NT NT NT NT NT NT

<0.1 <0.1
<0.1 <0.1
<0.1 0.02 J
<0.1 <0.1
<0.1 <0.1
<0.1 <0.1
<0.1 0.02 J
<0.1 <0.1
0.26 J <0.8
<0.1 <0.1
<0.1 <0.1
0.26 0.04

NT NT NT NT NT NT NT NT NT NT
ND ND

NT NT NT NT NT NT NT NT NT NT
<1.82 <1.82 UJ
13.1 13.2
27 27.4

<1.82 <1.82
2.76 2.57
36.2 36.3
17.6 17.8
43.6 44.1
5.21 J 5.32 J

<1.82 UJ <1.82 UJ
89 86.9

57.9 56.6
86.8 88.3

<1.82 <1.82
379.17 378.49

NT NT NT NT NT NT NT NT NT NT
<0.071 <0.071

ND ND
NT NT NT NT NT NT NT NT NT

0.48 J 0.47 J NT
77.31 76.79 NT
<0.5 <0.5 NT
<0.2 <0.2 NT
0.37 J 0.39 J NT
0.41 J <1 NT
0.45 J 0.35 J NT
649.4 654.1 NT
<0.2 <0.2 NT
2.19 2.56 NT
<5 <5 NT
<10 <10 NT
NT NT 812

NT NT NT NT NT NT NT NT NT NT NT
1590

NT NT NT NT NT NT NT NT NT NT NT NT
NT NT NT NT NT NT NT NT NT NT 11300 NT
NT NT NT NT NT NT NT NT NT NT NT NT
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Table 4. Groundwater Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility 
Liverpool, New York

Sample Location:
Sample Date:

Analyte Units CAS No.
NYS 

AWQS
BTEX

Benzene ug/L 71-43-2 1
Volatile Organic Compounds by GC/MS (VOCs)

Acetone ug/L 67-64-1 50
Bromodichloromethane ug/L 75-27-4 50
Chloroform ug/L 67-66-3 7
Cyclohexane ug/L 110-82-7 NE
Dibromochloromethane ug/L 124-48-1 50
1,1-Dichloroethene ug/L 75-35-4 5
cis-1,2-Dichloroethene ug/L 156-59-2 5
trans-1,2-Dichloroethene ug/L 156-60-5 5
Methyl cyclohexane ug/L 108-87-2 NE
Methylene chloride ug/L 75-09-2 5
Tetrachloroethene ug/L 127-18-4 5
Trichloroethene ug/L 79-01-6 5
Vinyl chloride ug/L 75-01-4 2

Semivolatile Organic Compounds by GC/MS (SVOCs)
Total SVOCs ug/L NE NE

Semivolatile Organic Compounds by GC/MS-SIM (SVOCs)
Benzo(a)anthracene ug/L 56-55-3 0.002
Benzo(a)pyrene ug/L 50-32-8 0.0
Benzo(b)fluoranthene ug/L 205-99-2 0.002
Benzo(ghi)perylene ug/L 191-24-2 NE
Benzo(k)fluoranthene ug/L 207-08-9 0.002
Chrysene ug/L 218-01-9 0.002
Fluoranthene ug/L 206-44-0 50
Indeno(1,2,3-cd)pyrene ug/L 193-39-5 0.002
Pentachlorophenol ug/L 87-86-5 1
Phenanthrene ug/L 85-01-8 50
Pyrene ug/L 129-00-0 50
Total SIM SVOCs ug/L NE NE

Organochlorine Pesticides by GC
Total Pesticides ug/L NE NE

Perfluorinated Alkyl Acids by Isotope Dilution (PFAS)
N-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA) ng/L 2355-31-9 NE
Perfluorobutanesulfonic Acid (PFBS) ng/L 375-73-5 NE
Perfluorobutanoic Acid (PFBA) ng/L 375-22-4 NE
Perfluorodecanoic Acid (PFDA) ng/L 335-76-2 NE
Perfluoroheptanesulfonic Acid (PFHpS) ng/L 375-92-8 NE
Perfluoroheptanoic Acid (PFHpA) ng/L 375-85-9 NE
Perfluorohexanesulfonic Acid (PFHxS) ng/L 355-46-4 NE
Perfluorohexanoic Acid (PFHxA) ng/L 307-24-4 NE
Perfluorononanoic Acid (PFNA) ng/L 375-95-1 NE
Perfluorooctanesulfonamide (FOSA) ng/L 754-91-6 NE
Perfluorooctanesulfonic Acid (PFOS) ng/L 1763-23-1 10
Perfluorooctanoic Acid (PFOA) ng/L 335-67-1 10
Perfluoropentanoic Acid (PFPeA) ng/L 2706-90-3 NE
Perfluoroundecanoic Acid (PFUnA) ng/L 2058-94-8 NE
Total (including PFOA and PFOS) ng/L NE NE

Polychlorinated Biphenyls by GC (PCBs)
Aroclor 1248 ug/L 12672-29-6 NE
PCBs, Total ug/L 1336-36-3 0.09

Total Metals
Arsenic, Total ug/L 7440-38-2 25
Barium, Total ug/L 7440-39-3 1000
Beryllium, Total ug/L 7440-41-7 3
Cadmium, Total ug/L 7440-43-9 5
Chromium, Total ug/L 7440-47-3 50
Copper, Total ug/L 7440-50-8 200
Lead, Total ug/L 7439-92-1 25
Manganese, Total ug/L 7439-96-5 300
Mercury, Total ug/L 7439-97-6 0.7
Nickel, Total ug/L 7440-02-0 100
Selenium, Total ug/L 7782-49-2 10
Zinc, Total ug/L 7440-66-6 2000
Iron, Total ug/L 7439-89-6 600

Dissolved Metals
Iron, Dissolved ug/L 7439-89-6 600

General Chemistry
pH SU 12408-02-5 NE
Total Organic Carbon ug/L 7440-44-0 NE
Oxidation/Reduction Potential mV NA NE

TW12 TW12 TW13 TW13 DUP(071021) TW13 TW14 TW14 TW14 TW15 TW15 TW15
7/11/2021 11/21/2021 3/21/2021 7/10/2021 7/10/2021 11/21/2021 3/21/2021 7/10/2021 11/20/2021 3/20/2021 7/10/2021 11/22/2021

<5 <2.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<50 <25 <5 <5 <5 <10 <5.0 <5 <5 <5.0 <5 <5
<5 <2.5 <0.5 <0.5 <0.5 <1 1.2 2.8 2.4 <0.5 0.57 <0.5
<25 <12 <2.5 <2.5 <2.5 <5 5.4 9.8 13 1.8 J 4.4 6.3
<100 <50 <10 <10 <10 <20 <10 <10 <10 <10 <10 <10
<5 <2.5 <0.5 <0.5 <0.5 <1 <0.5 0.58 0.63 <0.5 <0.5 <0.5
2.4 J <2.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1600 710 110 180 180 220 6.2 2.2 J 19 <2.5 <2.5 1.1 J
14 J 6.2 J <2.5 0.82 J <2.5 <5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

<100 <50 <10 <10 <10 <20 <10 <10 <10 <10 <10 <10
<25 <12 <2.5 <2.5 <2.5 <5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5
1200 480 40 72 59 70 7.8 0.34 J 3.6 1.9 2.5 1.9
440 110 7 13 11 14 6.6 <0.5 0.98 0.29 J 0.36 J 0.43 J
120 21 4.6 2.2 2.3 1.3 J 0.15 J <1 <1 <1 <1 <1
NT NT NT NT NT NT NT NT NT NT NT

ND
NT NT NT NT NT NT NT NT NT NT NT

0.03 J
0.03 J
0.05 J
0.03 J
0.02 J
0.03 J
0.06 J
0.03 J
<0.8
0.03 J
0.05 J
0.36

NT NT NT NT NT NT NT NT NT NT NT
ND

NT NT NT NT NT NT NT NT NT NT NT
1.47 J

2
12.1
2.58

<1.79
11.6
3.09
17.8
4.78 J
0.854 J
42.2
20.8
34.9
0.341 J

154.515
NT NT NT NT NT NT NT NT NT NT NT

0.196
0.196

NT NT NT NT NT NT NT NT NT NT
NT 0.52
NT 191.5
NT <0.5
NT <0.2
NT 1.99
NT 1.2
NT 0.77 J
NT 5.58
NT <0.2
NT 1.19 J
NT <5
NT <10

1510 NT
NT NT NT NT NT NT NT NT NT NT NT

<50

NT NT NT NT NT NT NT NT NT NT NT NT
NT 1990 NT NT NT NT NT NT NT NT NT NT
NT NT NT NT NT NT NT NT NT NT NT NT
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Table 4. Groundwater Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility 
Liverpool, New York

Sample Location:
Sample Date:

Analyte Units CAS No.
NYS 

AWQS
BTEX

Benzene ug/L 71-43-2 1
Volatile Organic Compounds by GC/MS (VOCs)

Acetone ug/L 67-64-1 50
Bromodichloromethane ug/L 75-27-4 50
Chloroform ug/L 67-66-3 7
Cyclohexane ug/L 110-82-7 NE
Dibromochloromethane ug/L 124-48-1 50
1,1-Dichloroethene ug/L 75-35-4 5
cis-1,2-Dichloroethene ug/L 156-59-2 5
trans-1,2-Dichloroethene ug/L 156-60-5 5
Methyl cyclohexane ug/L 108-87-2 NE
Methylene chloride ug/L 75-09-2 5
Tetrachloroethene ug/L 127-18-4 5
Trichloroethene ug/L 79-01-6 5
Vinyl chloride ug/L 75-01-4 2

Semivolatile Organic Compounds by GC/MS (SVOCs)
Total SVOCs ug/L NE NE

Semivolatile Organic Compounds by GC/MS-SIM (SVOCs)
Benzo(a)anthracene ug/L 56-55-3 0.002
Benzo(a)pyrene ug/L 50-32-8 0.0
Benzo(b)fluoranthene ug/L 205-99-2 0.002
Benzo(ghi)perylene ug/L 191-24-2 NE
Benzo(k)fluoranthene ug/L 207-08-9 0.002
Chrysene ug/L 218-01-9 0.002
Fluoranthene ug/L 206-44-0 50
Indeno(1,2,3-cd)pyrene ug/L 193-39-5 0.002
Pentachlorophenol ug/L 87-86-5 1
Phenanthrene ug/L 85-01-8 50
Pyrene ug/L 129-00-0 50
Total SIM SVOCs ug/L NE NE

Organochlorine Pesticides by GC
Total Pesticides ug/L NE NE

Perfluorinated Alkyl Acids by Isotope Dilution (PFAS)
N-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA) ng/L 2355-31-9 NE
Perfluorobutanesulfonic Acid (PFBS) ng/L 375-73-5 NE
Perfluorobutanoic Acid (PFBA) ng/L 375-22-4 NE
Perfluorodecanoic Acid (PFDA) ng/L 335-76-2 NE
Perfluoroheptanesulfonic Acid (PFHpS) ng/L 375-92-8 NE
Perfluoroheptanoic Acid (PFHpA) ng/L 375-85-9 NE
Perfluorohexanesulfonic Acid (PFHxS) ng/L 355-46-4 NE
Perfluorohexanoic Acid (PFHxA) ng/L 307-24-4 NE
Perfluorononanoic Acid (PFNA) ng/L 375-95-1 NE
Perfluorooctanesulfonamide (FOSA) ng/L 754-91-6 NE
Perfluorooctanesulfonic Acid (PFOS) ng/L 1763-23-1 10
Perfluorooctanoic Acid (PFOA) ng/L 335-67-1 10
Perfluoropentanoic Acid (PFPeA) ng/L 2706-90-3 NE
Perfluoroundecanoic Acid (PFUnA) ng/L 2058-94-8 NE
Total (including PFOA and PFOS) ng/L NE NE

Polychlorinated Biphenyls by GC (PCBs)
Aroclor 1248 ug/L 12672-29-6 NE
PCBs, Total ug/L 1336-36-3 0.09

Total Metals
Arsenic, Total ug/L 7440-38-2 25
Barium, Total ug/L 7440-39-3 1000
Beryllium, Total ug/L 7440-41-7 3
Cadmium, Total ug/L 7440-43-9 5
Chromium, Total ug/L 7440-47-3 50
Copper, Total ug/L 7440-50-8 200
Lead, Total ug/L 7439-92-1 25
Manganese, Total ug/L 7439-96-5 300
Mercury, Total ug/L 7439-97-6 0.7
Nickel, Total ug/L 7440-02-0 100
Selenium, Total ug/L 7782-49-2 10
Zinc, Total ug/L 7440-66-6 2000
Iron, Total ug/L 7439-89-6 600

Dissolved Metals
Iron, Dissolved ug/L 7439-89-6 600

General Chemistry
pH SU 12408-02-5 NE
Total Organic Carbon ug/L 7440-44-0 NE
Oxidation/Reduction Potential mV NA NE

TW16 TW16 TW16 TW17 TW18 TW19 DUP TW20 TW21
3/21/2021 7/10/2021 11/22/2021 11/21/2021 11/21/2021 11/21/2021 11/21/2021 11/20/2021 11/20/2021

<0.5 <0.5 <0.5 <0.5 <2.5 <0.5 <0.5 <1 <12

<5.0 2.5 J <5 2.4 J <25 <5 <5 <10 <120
<0.5 <0.5 <0.5 <0.5 <2.5 <0.5 <0.5 <1 <12
<2.5 <2.5 <2.5 <2.5 <12 1.5 J 1.5 J <5 <62
<10 <10 <10 <10 <50 <10 <10 <20 <250
<0.5 <0.5 <0.5 <0.5 <2.5 <0.5 <0.5 <1 <12
<0.5 <0.5 <0.5 <0.5 <2.5 <0.5 <0.5 <1 <12
22 16 14 1.7 J 350 11 11 270 310

<2.5 <2.5 <2.5 <2.5 <12 <2.5 <2.5 <5 <62
<10 <10 <10 <10 <50 <10 <10 <20 <250
<2.5 <2.5 <2.5 <2.5 <12 <2.5 <2.5 <5 <62
41 18 13 0.43 J 690 9.5 9.8 88 3400
3.7 2 1.6 0.71 78 1.2 1.2 20 370
0.53 J 0.33 J 0.2 J 0.91 J 1.9 J <1 <1 <2 69
NT NT NT NT NT NT NT NT NT

NT NT NT NT NT NT NT NT NT

NT NT NT NT NT NT NT NT NT

NT NT NT NT NT NT NT NT NT

NT NT NT NT NT NT NT NT NT

NT NT NT NT NT NT NT NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
187

NT NT NT NT NT NT NT NT
<50

NT NT 7.7 NT NT NT NT NT NT
NT NT NT NT 2660 NT NT NT NT
NT NT 4.8 NT NT NT NT NT NT
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Table 4. Groundwater Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility 
Liverpool, New York

Notes:
1. Data collected prior to June 2021 validated by Laboratory Data Consultants, Inc. (May 26, 2021)
2. CAS No. = Chemical Abstracts Service Number
3. BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes
4. ug/L = micrograms per liter or parts per billion (ppb)
5. ng/L = nanograms per liter
6. SU = standard units
7. mV = millivolts
8. NYS AWQS = New York State Ambient Water Quality Standards and Guidance Values for GA groundwater
9. Currently no AWQS exist for PFAS.  Values listed are cited from NYSDEC Sampling, Analysis, and Assessment

of Per- and Polyfluoroalkyl Substances, dated June 2021.
10. Underlined formatting indicates the value is a guidance value and not a standard
11. NE = Not Established
12. NA = Not Applicable
13. NT = Not Taken (sample not analyzed for this parameter group)
14. Bolding indicates a detected result concentration
15. Shading and bolding indicates that the detected concentration is above the NYS AWQS
16. Analytes detected in at least one sample are presented herein

Laboratory Qualifiers:
J = The result is an estimated value
UJ = The analyte was not detected above the reported sample quantitation limit.  The data may be biased low.
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Table 5.  Soil Vapor Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

SSV1 SSV2 SSV3 SSV4 SSV5 SSV6
Analyte Units CAS No. 5/23/2020 5/30/2020 5/30/2020 5/23/2020 5/30/2020 5/30/2020

1,2,4-Trimethylbenzene ug/m3 95-63-6 0.983 U 102 U 10.6 66.4 U 16.3 19.7 
1,3,5-Trimethylbenzene ug/m3 108-67-8 0.983 U 102 U 2.66 66.4 U 7.03 U 4.78 
1,3-Butadiene ug/m3 106-99-0 0.442 U 45.8 U 0.442 U 29.9 U 3.16 U 0.442 U
2,2,4-Trimethylpentane (iso-Octane) ug/m3 540-84-1 0.934 U 96.7 U 5.6 63.1 U 67.3 8.87 
2-Hexanone ug/m3 591-78-6 0.82 U 84.8 U 2.88 55.3 U 5.86 U 0.82 U
2-Propanol (Isopropyl Alcohol) ug/m3 67-63-0 39.6 127 U 47.9 82.8 U 112 41.5 
4-Ethyltoluene (p-Ethyltoluene) ug/m3 622-96-8 0.983 U 102 U 2.08 66.4 U 7.03 U 3.52 
4-Methyl-2-pentanone (MIBK) ug/m3 108-10-1 2.05 U 212 U 162 138 U 19.3 12.2 
Acetone ug/m3 67-64-1 22.6 247 U 406 237 136 55.1 
Benzene ug/m3 71-43-2 0.639 U 66.1 U 2.12 43.1 U 7.89 1.87 
Carbon disulfide ug/m3 75-15-0 3.55 64.5 U 2.65 42 U 10.6 0.623 U
Chloroform (Trichloromethane) ug/m3 67-66-3 1.94 189 25.9 198 7.76 830 
Chloromethane ug/m3 74-87-3 2.95 42.7 U 0.413 U 27.9 U 2.95 U 0.413 U
cis-1,2-Dichloroethene ug/m3 156-59-2 9.48 10700 0.793 U 7060 251 18.7 
Cyclohexane ug/m3 110-82-7 0.936 71.3 U 4.13 46.5 U 13.9 5.61 
Dichlorodifluoromethane (Freon 12) ug/m3 75-71-8 2.06 102 U 2.03 66.8 U 7.07 U 2.43 
Ethanol ug/m3 64-17-5 109 976 U 122 635 U 296 165 
Ethylbenzene ug/m3 100-41-4 5.95 89.9 U 11.2 58.6 U 15 11.6 
m/p-Xylene ug/m3 179601-23-1 24.4 180 U 43.3 117 U 53.9 41.1 
Methyl ethyl ketone (2-Butanone) ug/m3 78-93-3 2.66 153 U 9.5 109 16.5 8.35 
Methylene chloride ug/m3 75-09-2 1.74 U 180 U 1.91 117 U 12.4 U 1.74 U
n-Heptane (C7) ug/m3 142-82-5 1.33 84.8 U 5.08 55.3 U 32.5 6.56 
n-Hexane (C6) ug/m3 110-54-3 1.03 73 U 4.37 47.6 U 47.9 4.83 
o-Xylene ug/m3 95-47-6 7.69 89.9 U 20.1 58.6 U 22.9 19.6 
Styrene ug/m3 100-42-5 0.852 U 88.1 U 0.852 U 57.5 U 6.09 U 0.886 
t-Butyl alcohol (Tertiary Butyl Alcohol) ug/m3 75-65-0 1.88 157 U 17.8 102 U 34.6 21.7 
Tetrachloroethene (PCE) ug/m3 127-18-4 48.6 47700 221 27300 3350 197 
Tetrahydrofuran ug/m3 109-99-9 2.65 153 U 2.01 900 10.5 U 1.47 U
Toluene ug/m3 108-88-3 4.79 78 U 17.9 50.9 U 39.6 24.9 
trans-1,2-Dichloroethene ug/m3 156-60-5 0.793 U 89.6 0.793 U 57.9 5.99 0.793 U
Trichloroethene (TCE) ug/m3 79-01-6 3.55 5540 1.43 1900 320 26.5 
Trichlorofluoromethane (Freon 11) ug/m3 75-69-4 1.12 U 116 U 2.35 75.9 U 8.04 U 2.77 
Vinyl chloride ug/m3 75-01-4 0.511 U 52.9 U 0.511 U 34.5 U 3.66 U 0.511 U

Notes:
1.  Data validated by Laboratory Data Consultants, Inc. (May 26, 2021)
2. ug/m3 = micrograms per cubic meter
3. CAS No. = Chemical Abstracts Service Number
4. Bolding indicates a detected result concentration
5. Analytes detected in at least one sample are presented herein

Laboratory Qualifiers:
U = The result was not detected above the reporting limit

Subslab Soil Vapor Samples

GEI Consultants, Inc., P.C.
Page 1 of 2

Project 2001642
February 2022
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Table 5.  Soil Vapor Analytical Results
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

Analyte Units CAS No.
1,2,4-Trimethylbenzene ug/m3 95-63-6
1,3,5-Trimethylbenzene ug/m3 108-67-8
1,3-Butadiene ug/m3 106-99-0
2,2,4-Trimethylpentane (iso-Octane) ug/m3 540-84-1
2-Hexanone ug/m3 591-78-6
2-Propanol (Isopropyl Alcohol) ug/m3 67-63-0
4-Ethyltoluene (p-Ethyltoluene) ug/m3 622-96-8
4-Methyl-2-pentanone (MIBK) ug/m3 108-10-1
Acetone ug/m3 67-64-1
Benzene ug/m3 71-43-2
Carbon disulfide ug/m3 75-15-0
Chloroform (Trichloromethane) ug/m3 67-66-3
Chloromethane ug/m3 74-87-3
cis-1,2-Dichloroethene ug/m3 156-59-2
Cyclohexane ug/m3 110-82-7
Dichlorodifluoromethane (Freon 12) ug/m3 75-71-8
Ethanol ug/m3 64-17-5
Ethylbenzene ug/m3 100-41-4
m/p-Xylene ug/m3 179601-23-1
Methyl ethyl ketone (2-Butanone) ug/m3 78-93-3
Methylene chloride ug/m3 75-09-2
n-Heptane (C7) ug/m3 142-82-5
n-Hexane (C6) ug/m3 110-54-3
o-Xylene ug/m3 95-47-6
Styrene ug/m3 100-42-5
t-Butyl alcohol (Tertiary Butyl Alcohol) ug/m3 75-65-0
Tetrachloroethene (PCE) ug/m3 127-18-4
Tetrahydrofuran ug/m3 109-99-9
Toluene ug/m3 108-88-3
trans-1,2-Dichloroethene ug/m3 156-60-5
Trichloroethene (TCE) ug/m3 79-01-6
Trichlorofluoromethane (Freon 11) ug/m3 75-69-4
Vinyl chloride ug/m3 75-01-4

Notes:
1.  Data validated by Laboratory Data Consultants, Inc. (May 26, 2021)
2. ug/m3 = micrograms per cubic meter
3. CAS No. = Chemical Abstracts Service Number
4. Bolding indicates a detected result concentration
5. Analytes detected in at least one sample are presented herein

Laboratory Qualifiers:
U = The result was not detected above the reporting limit

SV1 SV2 SV3 SV4 SV5 SV6 SV7
4/22/2020 4/22/2020 4/22/2020 4/22/2020 4/22/2020 4/22/2020 4/22/2020

72.8 0.983 U 21.3 1.04 49.2 0.983 U 0.983 U
44.3 0.983 U 8.21 U 0.983 U 27.1 0.983 U 0.983 U
2.92 0.83 3.69 U 0.617 1.48 U 1.63 0.442 U
24.9 0.934 U 459 5.98 1020 1.99 0.934 U

0.82 U 0.82 U 6.84 U 0.82 U 2.73 U 0.82 U 0.82 U
1.23 U 2.14 10.3 U 1.97 4.1 U 1.52 2.97 
12.5 0.983 U 8.95 0.983 U 7.47 0.983 U 0.983 U

2.05 U 2.05 U 17.1 U 2.05 U 6.84 U 2.05 U 2.05 U
42 37.5 31.6 2.38 U 45.1 24.9 2.8 
12 8.59 96.8 5.18 13.5 2.15 2.8 

11.1 8.19 24.3 5.2 46.4 4.73 0.623 U
0.977 U 2.86 8.16 U 2.73 3.26 U 0.977 U 60.1 

1.68 0.413 U 3.45 U 0.413 U 1.38 U 0.487 0.413 U
0.793 U 7.37 583 138 12.4 0.793 U 5.67 

11 10.1 271 14.9 42.3 3.11 3.14 
2.04 1.99 8.26 U 2 3.3 U 2.01 2.11 
14.1 9.42 U 78.6 U 9.42 U 31.5 U 9.42 U 9.42 U
4.6 1.19 13 1.52 7.51 0.869 U 3.78 
19.1 4.43 24.5 6.04 25.5 1.74 U 16.2 
10.1 11.5 12.3 U 1.47 U 16.4 7.93 1.47 U

1.74 U 1.74 U 14.5 U 1.74 U 5.8 U 1.74 U 1.74 U
9.18 4.14 221 6.88 149 1.91 4.26 
17.7 7.75 1650 14.9 335 4.33 4.09 
15.4 1.31 9.73 2.02 18.8 0.869 U 4.91 

0.852 U 0.852 U 7.11 U 0.852 U 2.84 U 0.852 U 0.852 U
-- -- -- -- -- -- --

1.74 131 189 62.7 4.52 U 1.36 U 90.2 
1.47 U 1.47 U 12.3 U 1.47 U 4.93 U 1.47 U 1.47 U

18 6.93 29.9 10.7 17.1 2.47 2.52 
0.793 U 0.793 U 34 6.9 3.05 0.793 U 0.793 U
1.07 U 89.2 88.1 12.5 3.58 U 1.07 U 13.9 
1.12 U 1.12 U 9.38 U 1.12 U 3.75 U 1.12 U 1.12 U
0.511 U 0.511 U 109 276 8.67 0.511 U 0.511 U

Soil Vapor Samples

GEI Consultants, Inc., P.C.
Page 2 of 2

Project 2001642
February 2022
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Table 6. Groundwater Monitoring Scope of Work
Interim Remedial Measure Work Plan
UniFirst Facility
Liverpool, NY

Bottom Screen VOCs Dissolved & 
Total Iron Ethene Ethane Methane Sulfate Volatile 

Fatty Acids
MW3S Downgradient Stick-up 2 21 10-20 X X X X X X X

MW3I Downgradient Stick-up 2 41 30-40 X X X X X X X

MW4S Downgradient Stick-up 2 21 10-20 X X X X X X X

MW4I Downgradient Stick-up 2 41 30-40 X X X X X X X

MW1 Side-Gradient Flush-mount 2 15 5-15 X X X X X X X

MW2 Side-Gradient Flush-mount 2 12 2-12 X X X X X X X

MW5S Upgradient Flush-mount 2 21 10-20 X -- -- -- -- -- --

MW5I Upgradient Flush-mount 2 41 30-40 X -- -- -- -- -- --

Notes:
1. This sampling scope will be performed six, nine, and 12 months post-injection.  Baseline VOC data will be obtained from previously-performed sampling at 
    TW6, TW9, and upgradient wells.
X= collect sample for analysis of indicated parameter
bgs = below ground surface
ft = feet
in = inches
VOCs = Volatile Organic Compounds

Laboratory AnalysisMonitoring 
Well ID Well Location Type

Well 
Diameter 

(in)

Depth (ft bgs)

GEI Consultants, Inc., P.C. Project 2001642 February 2022
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Interim Remedial Measure Work Plan for Phase 2 
Construction Area (Revision 3) 
UniFirst Laundry Facility 
113 7th North Street, Liverpool, New York 
Site No. C734152 
February 2022; Revised April 2022, 2nd Revision July 2022,  
3rd Revision August 2022 
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Fig. 1

Interim Remedial Measure Work Plan
113 7th North Street
Liverpool, New York

Unifirst Liverpool
Liverpool, New York

SITE LOCATION MAP

February 2022Project 2001642
Consultants

SOURCE: USGS QUADRANGLE MAP OF SYRACUSE WEST, NY 2019
(www.ngmdb.gov/topoview)
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Fig. 2

Interim Remedial Measure Work Plan
113 7th North Street
Liverpool, New York

Unifirst Liverpool
Liverpool, New York

SITE PLAN

February 2022Project 2001642
Consultants

SOURCE:
1. EXISTING CONDITIONS AND PROPOSED BUILDING FROM "ADDITIONS OR ALTERATIONS TO UNIFIRST,

INC. NEW FACILITY, OLD 7th NORTH STREET LIVERPOOL, NEW YORK, SITE PHASING PLAN," SHEETS
L-1.1 & L-1.2 REV. 4 DATED 11.05.19. PREPARED BY KEPLINGER FREEMAN ASSOCIATES.
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Fig. 3

Interim Remedial Measure Work Plan
113 7th North Street
Liverpool, New York

Unifirst Liverpool
Liverpool, New York

SHALLOW GROUNDWATER
ELEVATION CONTOUR PLAN

(MAY 28, 2020)

February 2022Project 2001642
Consultants

SOURCE:
EXISTING CONDITIONS AND PROPOSED BUILDING FROM "ADDITIONS OR ALTERATIONS TO UNIFIRST,
INC. NEW FACILITY, OLD 7th NORTH STREET LIVERPOOL, NEW YORK, SITE PHASING PLAN," SHEETS
L-1.1 & L-1.2 REV. 4 DATED 11.05.19. PREPARED BY KEPLINGER FREEMAN ASSOCIATES.
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Fig. 4

Interim Remedial Measure Work Plan
113 7th North Street
Liverpool, New York

Unifirst Liverpool
Liverpool, New York

PREVIOUS EXPLORATION
LOCATIONS

February 2022Project 2001642
Consultants

SOURCE:
1. EXISTING CONDITIONS AND PROPOSED BUILDING FROM "ADDITIONS OR ALTERATIONS TO UNIFIRST,

INC. NEW FACILITY, OLD 7th NORTH STREET LIVERPOOL, NEW YORK, SITE PHASING PLAN," SHEETS
L-1.1 & L-1.2 REV. 4 DATED 11.05.19. PREPARED BY KEPLINGER FREEMAN ASSOCIATES.
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TEMPORARY WELLS WHICH ARE DENOTED WITH "TW-X" LABELS.
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Fig. 5

Interim Remedial Measure Work Plan
113 7th North Street
Liverpool, New York

Unifirst Liverpool
Liverpool, New York

PHASE I CONSTRUCTION AREA
SOIL ASSESSMENT

(VOCs)

February 2022Project 2001642
Consultants

SOURCE:
1. EXISTING CONDITIONS AND PROPOSED BUILDING FROM "ADDITIONS OR ALTERATIONS TO UNIFIRST,

INC. NEW FACILITY, OLD 7th NORTH STREET LIVERPOOL, NEW YORK, SITE PHASING PLAN," SHEETS
L-1.1 & L-1.2 REV. 4 DATED 11.05.19. PREPARED BY KEPLINGER FREEMAN ASSOCIATES.
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1. NO DATA EXCEED THE 6NYCRR 375 INDUSTRIAL SOIL CLEANUP OBJECTIVES.
2. DATA FORMATTED BOLD EXCEEDS 6NYCRR 375 PROTECTION OF

GROUNDWATER SOIL CLEANUP OBJECTIVES.
3. DATA HIGHLIGHTED ORANGE EXCEEDS THE 6NYCRR 375 UNRESTRICTED

USE SOIL CLEANUP OBJECTIVES.
4. DATA ARE PRESENTED IN MILLIGRAMS PER KILOGRAM.
5. J INDICATES AN ESTIMATED VALUE.
6. ND INDICATES THE ANALYTE WAS NOT DETECTED.
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Fig. 6

Interim Remedial Measure Work Plan
113 7th North Street
Liverpool, New York

Unifirst Liverpool
Liverpool, New York

PHASE 2 CONSTRUCTION AREA
SOIL ASSESSMENT

(VOCs)

February 2022Project 2001642
Consultants

SOURCE:
1. EXISTING CONDITIONS AND PROPOSED BUILDING FROM "ADDITIONS OR ALTERATIONS TO UNIFIRST,

INC. NEW FACILITY, OLD 7th NORTH STREET LIVERPOOL, NEW YORK, SITE PHASING PLAN," SHEETS
L-1.1 & L-1.2 REV. 4 DATED 11.05.19. PREPARED BY KEPLINGER FREEMAN ASSOCIATES.
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USE SOIL CLEANUP OBJECTIVES.
4. DATA ARE PRESENTED IN MILLIGRAMS PER KILOGRAM.
5. J INDICATES AN ESTIMATED VALUE.
6. ND INDICATES THE ANALYTE WAS NOT DETECTED.
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Treatment Dosing Calculations 
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Vapor Mitigation System Design 



02 56 19.13-1  

MonoShield™  

Vapor Intrusion Barrier 02 56 19.13 
Geo-Composite & Fluid 

Applied Gas Barrier 
Version 2.0 

 
Note: If membrane will be subjected to hydrostatic pressure, please contact Land Science™ for proper recommendations. 

 
PART 1 – GENERAL 

 
1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the contract, including general and supplementary conditions and Division 1 specification 
sections, apply to this section. 

 

1.2 SUMMARY 
 

A. This section includes the following: 
 

1. Substrate preparation: 
2. Vapor intrusion barrier components: 
3. Seam sealer and accessories. 

 
B. Related Sections: The following sections contain requirements that relate to this section: 

 
1. Division 2 Section “Earthwork”, “Pipe Materials”, “Sub-drainage Systems”, “Gas Collection Systems”: 
2. Division 3 Section “Cast-in-Place Concrete” for concrete placement, curing, and finishing: 
3. Division 5 Section “Expansion Joint Cover Assemblies”, for expansion-joint covers assemblies and installation. 

 
1.3 PERFORMANCE REQUIREMENTS 

 
A. General: Provide a vapor intrusion barrier system that prevents the passage of methane gas and/or volatile organic compound 

vapors and complies with physical requirements as demonstrated by testing performed by an independent testing agency of 
manufacturer’s current vapor intrusion barrier formulations and system design. 

 
1.4 SUBMITTALS 

 
A. Submit product data for each type of vapor intrusion barrier, including manufacturer’s printed instructions for evaluating and 

preparing the substrate, technical data, and tested physical and performance properties. 
 

B. Project Data - Submit shop drawings showing extent of vapor intrusion barrier, including details for overlaps, flashing, 
penetrations, and other termination conditions. 

 

C. Samples – Submit representative samples of the following for approval: 
 

1. Vapor intrusion barrier components. 
 

D. Certified Installer Certificates – Submit certificates signed by manufacturer certifying that installers comply with requirements 
under the “Quality Assurance” article. 

 
1.5 QUALITY ASSURANCE 

 
A. Installer Qualifications: Engage an experienced installer who has been trained and certified in writing by the membrane 

manufacturer, Land Science™ for the installation of the MonoShield™ System. 
 

B. Manufacturer Qualification: Obtain vapor intrusion barrier materials and system components from a single manufacturer 
source Land Science. 

 

C. Field Sample: Apply vapor intrusion barrier system field sample to 1000 ft2 (93 m2) of field area demonstrate application, 
detailing, thickness, texture, and standard of workmanship. 

 

1. Notify engineer or special inspector one week in advance of the dates and times when field sample will be prepared. 
 

2. If engineer or special inspector determines that field sample, does not meet requirements, reapply field sample until 
field sample is approved. 

 
3. Retain and maintain approved field sample during construction in an undisturbed condition as a standard for judging the 

completed methane and vapor intrusion barrier. An undamaged field sample may become part of the completed work. 
 

D. Pre-installation Conference: A pre-installation conference shall be held prior to application of the vapor intrusion barrier 
system to assure proper site and installation conditions, to include contractor, applicator, architect/engineer, other trades 
influenced by vapor intrusion barrier installation and special inspector (if any). 
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1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver materials to project site as specified by manufacturer labeled with manufacturer’s name, product brand 
name and type, date of manufacture, shelf life, and directions for storing and mixing with other components. 

 
B. Store materials as specified by the manufacturer in a clean, dry, protected location and within the temperature 

range required by manufacturer. Protect stored materials from direct sunlight. If freezing temperatures are 
expected, necessary steps should be taken to prevent the freezing of the Nitra-Core and Nitra-Core Detail 
components. 

 

C. Remove and replace material that cannot be applied within its stated shelf life. 
 

1.7 PROJECT CONDITIONS 
 

A. Protect all adjacent areas not to be installed on. Where necessary, apply masking to prevent staining of 
surfaces to remain exposed wherever membrane abuts to other finish surfaces. 

 

B. Perform work only when existing and forecasted weather conditions are within manufacturer’s 
recommendations for the material and application method used. 

 

C. Minimum clearance of 24 inches is required for application of product. For areas with less than 24-inch 
clearance, the membrane may be applied by hand using Nitra-Core Detail. 

 

D. Ambient temperature shall be within manufacturer’s specifications. (Greater than +45ºF/+7ºC.) Consult 
manufacturer for the proper requirements when desiring to apply Nitra-Core below 45ºF/7ºC. 

 

E. All plumbing, electrical, mechanical and structural items to be under or passing through the vapor intrusion 
barrier system shall be positively secured in their proper positions and appropriately protected prior to 
membrane application. 

 

F. Vapor intrusion barrier shall be installed before placement of fill material and reinforcing steel. When not possible, 
all exposed reinforcing steel shall be masked by general contractor prior to membrane application. 

 

G. Stakes used to secure the concrete forms shall not penetrate the vapor intrusion barrier system after it has been 
installed. If stakes need to puncture the vapor intrusion barrier system after it has been installed, the necessary 
repairs need to be made by a certified MonoShield applicator. To confirm the staking procedure is in agreement 
with the manufactures recommendation, contact Land Science. 

 
1.8 WARRANTY 

 

A. General Warranty: The special warranty specified in this article shall not deprive the owner of other rights the owner 
may have under other provisions of the contract documents, and shall be in addition to, and run concurrent with, 
other warranties made by the contractor under requirements of the contract documents. 

 
B. Special Warranty: Submit a written warranty signed by vapor intrusion barrier manufacturer agreeing to repair or 

replace vapor intrusion barrier that does not meet requirements. Warranty does not include failure of vapor 
intrusion barrier due to failure of substrate prepared and treated according to requirements or formation of new 
joints and cracks in the attached to structures that exceed 1/16 inch (1.58 mm) in width. 

 

1. Warranty Period: 1 year after date of substantial completion. Longer warranty periods are available upon 
request to the manufacturer. 

 

C. Extended material warranties are available upon request to the manufacturer. 

PART 2 – PRODUCTS 

2.1 MANUFACTURERS 
 

A. MonoShield™ System; Land Science™, San Clemente, CA. (949) 481-8118 
 

1. MonoBase Layer 
2. Nitra-Core layer and Nitra-Core Detail 
3. Protective layer (optional – contact Land Science for site specific recommendations) 

 

2.2 VAPOR INTRUSION BARRIER SHEET MATERIALS 
 

A. The MonoShield™ System is a 30-mil composite geomembrane comprise of flexible chemically resistant 
metalized film laminated to a geotextile, a copolymer polyethylene and tear resistant PET reinforcement grid 
structure. 
 

B. Sheet Course Usage 
 

1. As foundation base layer, made to receive the Nitra-Core layer between seams. 
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MonoBase Properties 

 

PROPERTIES TEST METHOD MonoBase 

   
Composite Thickness   MFX internal Method 30 mil 

Layer Thickness MFX internal Method 22 mil 

Weight EN1849-2 13 oz./SY 

Colors    Metallic Gray/Black Geotextile 

Tensile Strength (Grab) ASTM D751 - Procedure A MD – 236 lbs. 

  CD – 247 lbs. 

Elongation ASTM D751 – Procedure A MD – 81% 

  CD – 20% 

Tear Resistance ASTM D5884 MD – 26 lbs. 

  CD – 30 lbs. 

  Fire Properties   EN13501-1   Class F 
  UV Stability   6 Months   Free Outdoor Exposure 
  Methane Permeability   ASTM D1434   105 (mL(STP)/m2.d.atm) 
  Benzene Diffusion Coefficient   GeoKinetics Method   2.55 x 10-15 m2/sec 
  Chemical Resistance    Excellent 
Packaging:   Dimension: 9.84’ x 164’   Weight: 143 lbs. 

 

 
2.3 VAPOR INTRUSION BARRIER SPRAY MATERIALS 

 
A. Fluid applied vapor intrusion barrier system – Nitra-Core; a single course, high build, polymer modified, nitrile latex 

and asphalt emulsions. Waterborne and spray applied at ambient temperatures. A nominal thickness of 60 dry 
mils between MonoBase seams, unless specified otherwise. Non-toxic and odorless, Nitra-Core Detail has similar 
properties with greater viscosity and is roller or brush applied. Manufactured by Land Science. 
 

 

Nitra-Core Properties 
 

PROPERTIES TEST METHOD NITRA-CORE 

Application to MonoBase    60 mils (17 ft2/gal) at seams 
   

Typical Uncured Properties 
 

  

Specific Gravity ASTM D 244 1.0 

Brookfield Viscosity  ASTM D2196 75 – 90 centipoises 

pH Oakton 10 – 13 

Residue Content ASTM D2939 62 – 65% 

Color    Brown to Black 

  Demulsibility   ASTM D6936   35 – 40% 
  Non-Toxic    No Solvent 
  Shelf Life    6 months 
   
  Typical Cured Properties with 
MonoBase   

  Benzene Diffusion Coefficient   Land Science Internal Method   2.55 x 10-15 m2/sec 
  Methane Permeability   ASTM D1434   105 (mL(STP)/m2.d.atm) 
Packaging:   55 gal. drums and 275 gal. totes  
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2.4 AXILLARY MATERIALS 
 

A. Sheet Flashing: 60-mil reinforced modified asphalt sheet good with double-sided adhesive. 
 

B. Detailing Fabric: Manufacturer’s recommended polypropylene and polyester fabric. 
 

C. Gas Venting Materials: TerraVent and associated fittings. 
 

PART 3 – EXECUTION 

3.1 AUXILIARY MATERIALS 
 

A. Examine substrates, areas, and conditions under which vapor intrusion barrier will be applied, with installer 
present, for compliance with requirements. Do not proceed with installation until unsatisfactory conditions 
have been corrected. 

 
3.2 SUBGRADE SURFACE PREPARATION 

 
A. Verify substrate is prepared according to manufacturer’s recommendations. On a horizontal surface, the substrate 

should be free from material that can potentially puncture the vapor intrusion barrier. Additional protection or 
cushion layers might be required if the earth or gravel substrate contains too many jagged points and edges that 
could puncture one or more of the system components. Contact manufacturer to confirm substrate is within 
manufactures recommendations. 

 
B. MonoShield™ System can accommodate a wide range of substrates, including but not limited to compacted earth, 

sand, aggregate, and mud slabs. 
 

1. Compacted Earth: Remove pieces of debris, gravel and/or any other material that can potentially puncture 
the MonoBase prior to application. 

 

2. Sand: A sand subgrade requires no additional preparation, provided any material that can potentially 
puncture MonoBase not present.  

 

3. Aggregate: Contact the manufacturer to ensure the aggregate layer will not be detrimental to the 
MonoBase. The gravel layer must be compacted and rolled flat. Ideally a ¼” minus gravel layer with 
rounded edges should be specified; however MonoBase can accommodate a wide variety of different 
substrates. Contact Land Science if there are questions regarding the compatibility of MonoBase and the 
utilized substrate.  Exercise caution when specifying pea gravel under the membrane, if not compacted 
properly, pea gravel can become an unstable substrate. NOTE: Angular substrates will likely require the 
use of a 4 oz. geotextile cushion layer, contact Land Science for additional information. 

 
4. Mudslabs: The use of a mubslab under the MonoBase is acceptable, contact Land Science for job specific 

requirements. 

C. Mask off adjoining surface not receiving the vapor intrusion barrier system to prevent the spillage or over spray 
affecting other construction. 

 
D. Earth, sand or gravel subgrades should be prepared and compacted to local building code requirements. 

 
 

3.3 PREPARATIONS AND TREATMENT OF TERMINATIONS 
 

A. Prepare the substrate surface in accordance with Section 3.3 of this document. Concrete surfaces that are not a light 
trowel, light broom or equivalent finish, will need to be repaired. 

 
B. Terminations on horizontal and vertical surfaces should extend 6” onto the termination surface. Job specific conditions 

may prevent a 6” termination. In these conditions, contact manufacturer for recommendations. 
 

C. Apply 60 mils of Nitra-Core to the terminating surface and then embed the MonoBase by pressing it firmly into the Nitra-
Core layer. Next, apply 30 mils of Nitra-Core spray applied on MonoBase over the edge of the termination.  For further 
clarification, refer to the termination detail provided by manufacturer. 

 

D. The stated termination process is appropriate for terminating the membrane onto exterior footings, pile caps, interior 
footings and grade beams. When terminating the membrane to stem walls or vertical surfaces the same process 
should be used. 

 

3.4 PREPARATIONS AND TREATMENT OF PENETRATIONS 
 

A. All pipe penetrations should be securely in place prior to the installation of the MonoBase. Any loose penetrations 
should be secured prior to MonoBase, as loose penetrations could potentially exert pressure on the membrane and 
damage the membrane after installation.  
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B. To properly seal around penetrations, cut a piece of the MonoBase that will extend 6” beyond the outside perimeter of 
the penetration. Cut a hole in the MonoBase just big enough to slide over the penetration, ensuring the MonoBase fits 
snug against the penetration, this can be done by cutting an “X” no larger than the inside diameter of the penetration. 
There should not be a gap larger than a 1/8” between the MonoBase and the penetration.  Other methods can also be 
utilized, provided, there is not a gap larger than 1/8” between the MonoBase and the penetration. 

 

C. Seal the MonoBase using Nitra-Core spray applied or Nitra-Core Detail to the underlying cut piece of MonoBase.  
 

D. Apply one coat of Nitra-Core spray or Nitra-Core Detail to the MonoBase and around the penetration at a thickness 
of 30 mils. Penetrations should be treated in a 6-inch radius around penetration and 3 inches onto penetrating 
object. 

 
E. Embed a Detail Fabric strip after the first application of the Nitra-Core spray applied or Nitra-Core Detail material 

and then apply a second 30 mil coat over the embedded joint reinforcing strip ensuring its complete saturation of 
the embedded strip and tight seal around the penetration. 

 
F. A cable tie should then be placed around the finished penetration. The cable tie should be snug, but not overly 

tight so as to slice into the finished seal. 
 

OPTION: A final application of Nitra-Core spray may be used to provide a finishing seal after the protective layer has 
been installed. 

 
NOTE: Metal or other slick penetration surfaces may require treatment in order to achieve proper adhesion. For plastic 
pipes, sand paper may be used to achieve a profile, an emery cloth is more appropriate for metal surfaces. An emery cloth 
should also be used to remove any rust on metal surfaces. 
 

3.5 MONOBASE INSTALLATION 
 

A. Install the MonoBase over substrate material in one direction with six-inch overlaps. 
 

B. Secure the MonoBase layer by applying 60 mils of Nitra-Core tween the 6” overlapped sheets. 
 

C. Visually verify there are no gaps/fish-mouths in seams.  
 

D. For best results, install an equal amount of MonoBase and Nitra-Core in one day. Leaving the MonoBase 
unsprayed overnight might allow excess moisture to collect on the MonoBase. If excess moisture collects, it 
needs to be removed.  

 

NOTE: In windy conditions it might be necessary to encapsulate the seam by spraying the Nitra-Core layer over the 
completed MonoBase seams. 

 

3.6 NITRA-CORE APPLICATION  
 

A. Set up spray equipment according to manufacturer’s instructions. 
 

B. Mix and prepare materials according to manufacturer’s instructions. 
 

C. The two catalyst nozzles (8001) should be adjusted to cross at about 18" from the end of the wand. This apex of 
catalyst and emulsion spray should then be less than 24" but greater than 12” from the desired surface when spraying.  
When properly sprayed the fan pattern of the catalyst should range between 65° and 80°. 

 
D. Adjust the amount of catalyst used based on the ambient air temperature and surface temperature of the substrate 

receiving the membrane. In hot weather use less catalyst as hot conditions will quickly “break” the emulsion and 
facilitate the curing of the membrane.  In cold conditions and on vertical surfaces use more catalyst to “break” the 
emulsion quicker to expedite curing and set up time in cold conditions. 

 

E. To spray Nitra-Core layer, pull the trigger on the gun. A 42° fan pattern should form when properly sprayed.  Apply one 
spray coat of Nitra-Core to obtain a seamless membrane free from pinholes or shadows, with an average dry film 
thickness of 60 mils (1.52 mm). 

 
F. Apply the Nitra-Core layer in a spray pattern that is perpendicular to the application surface. The concern when spraying 

at an angle is that an area might be missed. Using a perpendicular spray pattern will limit voids and thin spots, and will 
also create a uniform and consistent membrane. 

 

G. The seams will generally cure in 24 to 48 hours. As a rule, when temperature decreases or humidity increases, the 
curing of the membrane will be prolonged. The membrane does not need to be fully cured prior to smoke test. 

 
H. Do not penetrate membrane after it has been installed. If membrane is penetrated after the membrane is 

installed, it is the responsibility of the general contractor to notify the certified installer to make repairs. 

 
I. Conducting smoke tests on the barrier is recommended with general emphasis towards the seams, 

penetrations, and perimeter terminations. Land Science recommends conducting smoke tests every 5,000-
10,000 square feet or a minimum of two per building structure (if less than 5,000 square feet in size). The 
square footage for testing can be increased upon successful smoke tests conducted initially at a 5,000 square 
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foot area. 
 

NOTE: Care should be taken to not trap moisture between the layers of the membrane. Trapping moisture may 
occur from applying a second coat prior to the membrane curing. Repairs and detailing may be done over the Nitra-
Core layer when not fully cured. 

 
3.7 PROTECTION LAYER INSTALLATION (optional) 

 

A. Install protective course over MonoBase before starting subsequent construction operations. 
 

B. Sweep off any water that has collected on the surface of the MonoBase prior to the placement of the protective course. 
 

C. Overlap and seam the protective layer in the same manner as the MonoBase. 
 

3.8 QUALITY ASSURANCE 
 

A. The MonoShield™ system must be installed by a trained and certified installer approved by Land Science. 
 

B. For projects that will require a material or labor material warranty, Land Science will require a manufacturer’s 
representative or certified 3rd party inspector to inspect and verify that the membrane has been installed per the 
manufacturer’s recommendations.   

The certified installer is responsible for contacting the inspector for inspection. Prior to application of the 
membrane, a notice period for inspection should be agreed upon between the applicator and inspector. 

 
C. It should be noted that taking too many destructive samples can be detrimental to the membrane. Areas 

where coupon samples have been removed need to be marked for repair. 
 
D. Smoke Testing is highly recommended and is the ideal way to test the seal created around penetrations and 

terminations. Smoke Testing is conducted by pumping non-toxic smoke underneath the MonoShield™ system and 
then repairing the areas where smoke appears. Refer to smoke testing protocol provided by Land Science. For 
projects that will require an extended material warranty, Land Science will require a smoke test. 

 

E. Visual inspections prior to placement of concrete, but after the installation of concrete reinforcing, is recommended 
to identify any punctures that may have occurred during the installation of rebar, post tension cables, etc. 
Punctures in the MonoShield™ system should be easy to identify due to the color contrasting layers of the system. 
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SECTION 31 21 19 

SOIL GAS VENTING SYSTEM 

PART 1 - GENERAL  

1.1 SUMMARY 

A. Description of Work 
1. Provide labor, materials and equipment necessary to complete the work of this Section as 

shown on the Drawings (“VM” sheets), including but not limited to the following:  
a. Installing soil gas vent piping in the crushed stone layer beneath the ground floor slab. 
b. Installing soil gas vent pipe riser through the building, extending from beneath the 

ground floor slab to above the roof. 
c. Pressure testing the interior sections of riser pipe. 

1.2 REFERENCES 

A. American Society for Testing and Materials (ASTM) 
1. ASTM D1785-15e1: Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, 

Schedules 40, 80, and 120 
2. ASTM D2466-17: Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe 

Fittings, Schedule 40 
3. American Association of State Highway and Transportation Officials (AASHTO) M288-06s 

1.3 SUBMITTALS 

A. Product data for soil gas system piping, fittings, and accessories shown on Drawings. 

B. Pressure Test Schedule and Procedures Plan: Submit time schedule and step-by-step pressure 
test procedures; indicate isolating valves and pressure gauges to be utilized during the testing.  

C. Pipe Pressure Test Results. 

1.4 QUALITY CONTROL PRESSURE TEST 

A. Test interior piping that will be permanently enclosed, or hidden, prior to permanently enclosing 
or covering the piping. 

B. Conduct a static pressure applying at least 5.0 psig (10 psig maximum) to the pipe segment to 
be tested; maintain the pressure for a minimum of 30 minutes. All materials, gauges and 
equipment for this test shall be provided by the Contractor. Pressure testing must be witnessed 
by the Owner or Engineer. If any pipe segment does not successfully maintain pressure for the 
minimum duration, it is the responsibility of the Contractor to identify and seal all leaks. The test 
shall be performed until results satisfactory to the Owner are demonstrated. 

C. Caution: Materials under pressure can explode, causing serious injury or death. Extreme care 
should be exercised in conducting any pressurized air test. Persons conducting an air test must 
exercise care to avoid application of pressure above 10 psig by using appropriate pressure 
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SOIL GAS VENTING SYSTEM 
312119-2 

regulation and relief devices. Persons conducting the test are cautioned to inspect for tightness 
of all system components prior to beginning the test and to avoid adjustment of the system 
while under pressure. Proper protective equipment should be worn by individuals in any area 
where an air test is being conducted. 

1.5 QUALITY ASSURANCE 

A. Manufacturer’s Qualifications: Suppliers regularly engaged in production of applicable piping 
materials and appurtenances. 

B. Installer’s Qualifications: Installers regularly engaged in installation of applicable piping 
materials and appurtenances. 

C. Installation Observation and Testing: The Owner or Engineer may engage an inspector to 
perform on-site observation and testing during work under this and related sections.  Cooperate 
with inspector and allow unlimited access to the work area during construction. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. In accordance with general specifications and manufacturer guidelines. 

PART 2 - PRODUCTS 

2.1 PIPING AND PIPING ACCESSORIES 

A. Underslab soil gas piping 
1. Perforated Pipe: Smooth-wall, schedule 40 Polyvinyl Chloride (PVC) piping [ASTM 

D1785] with two rows of 0.5-inch diameter circular holes spaced every 5 inches along 
pipe, rows 120-degrees apart. On both the inside and outside of the pipe, perforations 
shall be free of cuttings or frayed edges and of any material that would reduce the 
effective opening. Other perforation patterns or slotted pipe, providing equal or greater 
open area may be acceptable with advance approval by Engineer. During installation, 
align one row of perforations along pipe invert. 

B. Above slab gas pipe riser 
1. Smooth-wall schedule 40 PVC [ASTM D1785]; interior section insulated from ground floor 

slab to roof deck.  Insulate interior pipe in accordance with insulation requirements for 
cold water service piping (refer to Plumbing Sections). 

2. Apply a permanent label or distinctive marking using letters 2.5” high (minimum) to the soil 
system piping insulation on each floor of the building, at locations such that at least one 
label is visible from any accessible location along the piping. The label should read: 
“SSDS Pipe”. 

C. Pipe hangers, seals, and flashings: refer to related Sections. 

D. Control Valve: Solvent-weld, schedule 40 PVC ball valve, with lockable or removable handle. 

E. Low-VOC PVC cement and primer. 
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SOIL GAS VENTING SYSTEM 
312119-3 

F. Floor cleanout monitoring point: Epoxy coated cast iron adjustable floor cleanout with 5” round 
adjustable gasketed top, removable gas tight gasketed brass cleanout plug, no hub outlet, 2” 
pipe size.  Match other ground floor cleanouts for fit and finish. 

2.2 GEOTEXTILE SEPARATION FABRIC 

A. Non-woven geotextile with a minimum mass per unit area of 4 ounces per square yard and 
meeting the requirements of AASHTO M288 for a Class 3 geotextile. 

2.3 CRUSHED STONE 

A. The crushed stone layer shall consist of durable crushed rock or durable crushed gravel stone 
and shall meet the following gradation requirements: 

Sieve Size Percent Passing by Weight 

1 inch     100 

3/4 inch    90-100 

1/2 inch    10-50 

3/8 inch    0-20 

No. 4     0-5 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Comply with all rules, regulations, laws, and ordinances of the State of New York, and of all 
other authorities having jurisdiction. Provide without additional cost to the Owner all labor, 
materials, equipment, and services necessary to make the Work comply with such 
requirements. 

B. Install under slab ventilation piping in a manner that will not result in interference with other work 
or damage to adjacent properties, pavements and other surfaces, buildings, structures, utilities, 
and the environment. 

C. Coordinate all penetrations through the foundation walls, beams, footings, and slabs with the 
Structural Engineer and Architect. 

3.2 PIPING LAYOUT AND CONNECTIONS 

A. Each piece shall be laid true to line and grade to allow for pipe coupling. 

B. Remove stones larger than 3” or other hard matter which could damage system piping or 
impede consistent backfilling or compaction. 

C. Keep interior of pipe free of dirt and debris at all times. 

D. Use solid protective sleeves for penetrations through foundation walls, footings, and slabs. 

E. Solvent weld all PVC joint connections using low VOC PVC primer and cement. 
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SOIL GAS VENTING SYSTEM 
312119-4 

F. Condensate Drainage: Pitch above-grade piping towards the subsurface at a minimum slope of 
1%.  Avoid low points in solid pipe or fittings which may trap condensate. For perforated pipe 
sections, one row of perforations should align with the pipe invert. 

G. Do not displace or damage pipe when compacting. 

3.3 ROOFTOP DISCHARGE STACK 

A. Coordinate with Mechanical Engineer and Structural Engineer for required bracing support of 
discharge stack. 

B. Refer to Architectural Drawings for pipe flashing details. 

3.4 PROTECTION 

A. Protect piping, accessories, and electrical components from damage during remainder of 
construction period, including harmful weather exposures, physical abuse, and other causes.  

END OF SECTION 31 21 19 
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© 2018 Land Science 
 

TerraVent™ 
SOIL GAS COLLECTION SYSTEM 

Version 1.0 
 

SECTION 02 56 19 – GAS CONTROL 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 
Specification Sections, apply to this Section. 

 

1.2 SUMMARY 
 

A. This Section includes the following: 
 

1. Substrate preparation. 
2. TerraVent™ installation. 

3. TerraVent accessories. 
 

B. Related Sections: The following Sections contain requirements that relate to this Section: 
 

1. Division 2 Section “Earthwork”, “Pipe Materials”, “Sub-drainage systems”, ”Gas Control System”, “Fluid-Applied gas 
barrier”. 

2. Division 3 Section “Cast-in-Place Concrete” for concrete placement, curing, and finishing. 
3. Division 5 Section “Expansion Joint Cover Assemblies”, for expansion-joint covers assemblies and installation. 

 
1.3 PERFORMANCE REQUIREMENTS 

 

A. General: Provide a gas venting material that collects gas vapors and directs them to discharge or to collection points as 
specified in the gas vapor collection system drawings and complies with the physical requirements set forth by the 
manufacturer. 

 

1.4 SUBMITTALS 
 

A. Submit Product Data for each type of gas venting system specified, including manufacturer’s specifications. 
 

B. Sample – Submit representative samples of the following for approval: 
 

1. Gas venting, TerraVent. 
2. TerraVent accessories. 

 

1.5 QUALITY ASSURANCE 

 
A. Installer Qualifications: Engage an experienced Installer who is certified in writing and approved by vapor intrusion barrier 

manufacturer Land Science for the installation of the MonoShield™ system. 

 

B. Manufacturer Qualification: Obtain gas venting, vapor intrusion barrier and system components from a single 
manufacturer Land Science. 

 

C. Pre-installation Conference: A pre-installation conference shall be held prior to installation of the venting system, vapor 
intrusion barrier and waterproofing system to assure proper site and installation conditions, to include contractor, 
applicator, architect/engineer and special inspector (if any). 

 

1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver materials to project site as specified by manufacturer labeled with manufacturer’s name, product brand name and 
type, date of manufacture, shelf life, and directions for handling. 
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B. Store materials as specified by the manufacturer in a clean, dry, protected location and within the temperature 
range required by manufacturer. Protect stored materials from direct sunlight. 

 
C. Remove and replace material that is 

damaged. PART 2 – PRODUCTS 

2.1 MANUFACTURER 
 

A. Land Science, San Clemente, CA. (949) 481-8118 
 

1. TerraVent™ 
 

2.2 GAS VENT MATERIALS 
 

A. TerraVent – TerraVent is a low profile, trenchless, flexible, sub slab vapor collection system used in lieu or in 
conjunction with perforated piping. TerraVent is recommended for sites with aggressive chlorinated volatile organic or 
petroleum vapors. Manufactured by Land Science. 

 
B. TerraVent physical properties 

 

PROPERTIES TEST METHOD TerraVent 

   

Vent Core Properties   

Compressive Strength ASTM D-1621 9,500 psf. 

Thickness  1 inch 

  Flow Rate - Hydraulic gradient - 0.1 ASTM D-4716 30 gpm/ft width 

   

Vent Fabric Properties   

Grab Tensile Strength ASTM D-4632 100 lbs. 

CBR Puncture  ASTM D-6241 250 lbs. 

Flow  ASTM D-4491   140 gpm/ft2 

  AOS   ASTM D-4751   70 U.S Sieve 

  Permittivity   ASTM D-4491   2.0 sec-1 

  U.V Resistance   ASTM D-4355   70% @500 hrs. 

Packaging:   Dimension: 12”x 165’  

   Weight: 68 lbs.  

 
 

2.3 AUXILIARY MATERIALS 
 

A. TerraVent End Outlet 
 

B. Reinforced Fabric Tape. 

PART 3 – EXECUTION 
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3.1 EXAMINATION 
 

A. Examine substrates, areas, and conditions under which gas vent system will be installed, with installer present, for 
compliance with requirements. Do not proceed with installation until unsatisfactory conditions have been corrected. 

 

3.2 SUBSTRATE PREPARATION 
 

A. Verify substrate is prepared according to project requirements. 
 

3.3 PREPARATION FOR STRIP COMPOSITE 
 

A. Mark the layout of strip geocomposite per layout design developed by engineer. 
 

3.4 STRIP GEOCOMPOSITE INSTALLATION 
 

A. Install TerraVent over substrate material where designated on drawings with the flat base of the core placed up and 
shall be overlapped in accordance with manufacturer’s recommendations. 

 

B. At areas where TerraVent strips intersect cut and fold back fabric to expose the dimpled core. Arrange the strips so 
that the top strip interconnects into the bottom strip.  Unfold fabric to cover the core and use reinforcing tape, as 
approved by the manufacturer, to seal the connection to prevent sand or gravel from entering the core. 

 

C. When crossing TerraVent over footings or grade beams, consult with the specifying environmental engineer and 
structural engineer for appropriate use and placement of solid pipe materials. Place solid pipe over or through 
concrete surface and attach a TerraVent End Outlet at both ends of the pipe before connecting the TerraVent to the pipe 
reducer. Seal the TerraVent to the TerraVent End Outlet using fabric reinforcement tape. Refer to TerraVent detail 
provided by Land Science. 

 
D. Place vent risers per specifying engineer’s project specifications. Connect TerraVent to TerraVent End Outlet and seal 

with fabric reinforced tape.  Use TerraVent End Outlet with the specified diameter piping as shown on system drawings. 
 

3.5 PLACEMENT OF OVERLYING AND ADJACENT MATERIALS 
 

A. All overlying and adjacent material shall be placed or installed using approved procedures and guidelines to prevent 
damage to the strip geocomposite. 

 
B. Equipment shall not be directly driven over and stakes or any other materials may not be driven through the strip 

geocomposite. 
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MonoBase 

 
MonoBase is a patent pending 30-mil composite geomembrane comprised of flexible chemically resistant 
metallized film laminated to a geotextile, a copolymer polyethylene and a tear resistant polyester reinforced 
grid structure.  It designed to act as a stand-alone vapor barrier in combination with Mono Core sealing 
around seams, penetrations and terminations. 
 

 

 

PROPERTIES TEST METHOD MonoBase 

   

Composite Thickness   MFX internal Method 30 mil 

Layer Thickness MFX internal Method 22 mil 

Weight EN1849-2 13 oz./SY 

Colors    Metallic Gray/Black Geotextile 

Tensile Strength (Grab) ASTM D751 - Procedure A MD – 236 lbs. 

  CD – 247 lbs. 

Elongation ASTM D751 – Procedure A MD – 81% 

  CD – 20% 

Tear Resistance ASTM D5884 MD – 26 lbs. 

  CD – 30 lbs. 

  Fire Properties   EN13501-1   Class F 

  UV Stability   6 Months   Free Outdoor Exposure 

  Methane Permeability   ASTM D1434   105 (mL(STP)/m2.d.atm) 

  Benzene Diffusion Coefficient   GeoKinetics Method   2.55 x 10-15 m2/sec 

  Chemical Resistance    Excellent 

Packaging:   Dimension: 9.84’ x 164’   Weight: 143 lbs. 
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Nitra-Core 

 
Nitra-Core is a patent pending elastic water-based co-polymer modified asphaltic, nitrile latex and other proprietary 
compounds spray applied vapor barrier.  This chemical resistant barrier typically installed at 40 mils thickness uniformly 
above Nitra-Base layer to provide a monolithic and seamless system.  Nitra-Core has exceptional bonding to a wide 
variety of substrates including green concrete.  This barrier will build up to a specific thickness in a single application 
through multiple passes allowing it for easy installation around penetrations, uneven surfaces and oddly shaped areas.  

 

 

PROPERTIES TEST METHOD 
TerraCore 
 

  Application to TerraBase    40 mils (23 ft2/gal) 

   

Typical Uncured Properties   

Specific Gravity ASTM D 244 1.0 

Brookfield Viscosity ASTM D2196 75 – 90 centipoises  

pH Oakton 10 – 13 

Residue Content ASTM D2939 62 – 65%  

Color    Brown to Black 

Demulsibility ASTM D6936   35 – 40%  

  Non-Toxic    No Solvent 

  Shelf Life    6 months 

   

  Typical Cured Properties with 
Nitra-Base & Land Science Bond 

 
  

  PCE Diffusion Coefficient   Land Science Internal Method   On going 

  Benzene Diffusion Coefficient   Land Science Internal Method   On going 

   

Packaging:   55 gal. drums and 275 gal. totes  
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TerraVent 

 
Terra Vent is a low profile, trenchless, flexible, sub slab vapor collection system used in lieu of perforated piping.  It 
consists of a heavy duty 3-dimensional, high flow, polypropylene dimpled core.  The core is then wrapped and bonded 
with a non-woven geotextile to prevent soil, sand or gravel pass into the dimple core.  Terra Vent core is made from 
100% Post-Industrial/Pre-Consumer polypropylene regrind material. 

 

 

PROPERTIES TEST METHOD TerraVent 

   

Vent Core Properties   

Compressive Strength ASTM D-1621 9,500 psf. 

Thickness  1 inch 

  Flow Rate - Hydraulic gradient - 0.1 ASTM D-4716 30 gpm/ft width 

   

Vent Fabric Properties   

Grab Tensile Strength ASTM D-4632 100 lbs. 

CBR Puncture  ASTM D-6241 250 lbs. 

Flow  ASTM D-4491   140 gpm/ft2 

  AOS   ASTM D-4751   70 U.S Sieve 

  Permittivity   ASTM D-4491   2.0 sec-1 

  U.V Resistance   ASTM D-4355   70% @500 hrs. 

Packaging:   Dimension: 12”x 165’  

   Weight: 68 lbs.  
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1. Identification 

Product identifier 

Other means of identification 

Recommended use 

Recommended restrictions 

SAFETY DATA SHEET 
 
 
 

Nitra-Core 

None. 

Spray-applied asphalt for vapor barrier systems. 

None known. 

Manufacturer/Importer/Supplier/Distributor    information 

Company Name 

Address 

 
General information 

E-mail 

Land Science, a Division of Regenesis 

1011 Calle Sombra 

San Clemente, CA 92673  USA 

949-366-8000 

CustomerService@regenesis.com 

 

Emergency phone number 

 
USA, Canada, Mexico 

International 

2. Hazard(s) identification 

Physical hazards 

For Hazardous Materials Incidents ONLY (spill, leak, fire, exposure or accident), call 
CHEMTREC 24/7 at: 

1-800-424-9300 

1-703-527-3887 
 
 

Not classified. 

Health hazards 

OSHA defined hazards 

Label elements 

Sensitization, skin 

Not classified. 

Category 1 

 
 
 
 

Signal word Warning 

Hazard statement May cause an allergic skin reaction. 

Precautionary statement 

Prevention Avoid breathing mist/vapors. Contaminated work clothing must not be allowed out of the 
workplace. Wear protective gloves. 

Response If on skin: Wash with plenty of water. If skin irritation or rash occurs: Get medical advice/attention. 
Wash contaminated clothing before reuse. 

Storage Store away from incompatible materials. 

Disposal Dispose of contents/container in accordance with local/regional/national/international regulations. 

Hazard(s) not otherwise 
classified (HNOC) 

None known. 

Supplemental information None. 

3. Composition/information on ingredients 

Mixtures 

Chemical name 

Asphalt 

 
 
 
 

 
CAS number % 

8052-42-4 50 - 70 
 

Water 
 

7732-18-5 30 - 40 
 

Acrylonitrile-based polymer 
 

- < 15 
 

Emulsifier 
 

- < 1 
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Ammonium hydroxide 1336-21-6 < 0.2 
 

Composition comments 
 
 
 
 

4. First-aid measures 

Inhalation 

Skin contact 

 

Eye contact 

Ingestion   

Most important 

symptoms/effects, acute and 
delayed 

Indication of immediate 
medical attention and special 
treatment needed 

General information 
 
 

5. Fire-fighting measures 

Suitable extinguishing media 

Unsuitable extinguishing 
media 

Specific hazards arising from 
the chemical 

Special protective equipment 
and precautions for firefighters 

Fire fighting 
equipment/instructions 

Specific methods 

General fire hazards 

 

All concentrations are in percent by weight unless otherwise indicated. 
Components not listed are either non-hazardous or are below reportable limits. 
Chemical ingredient identity and/or concentration information withheld for some or all components 
present is confidential business information (trade secret), and is being withheld as permitted by 
29 CFR 1910.1200(i). 

 

 
Move to fresh air. Call a physician if symptoms develop or persist. 

Remove contaminated clothing immediately and wash skin with soap and water. In case of 
eczema or other skin disorders: Seek medical attention and take along these instructions. 

Rinse with water. Get medical attention if irritation develops and persists. 

Rinse mouth. Get medical attention if symptoms occur. 

May cause an allergic skin reaction. Dermatitis.  Rash. 
 

 
Provide general supportive measures and treat symptomatically. Keep victim under observation. 
Symptoms may be delayed. 

 
Ensure that medical personnel are aware of the material(s) involved, and take precautions to 
protect themselves. Show this safety data sheet to the doctor in attendance. Wash contaminated 
clothing before reuse. 

 

 
Foam. Dry powder. Carbon dioxide (CO2). 

Do not use water jet as an extinguisher, as this will spread the fire. 

 
During fire, gases hazardous to health may be formed. Combustion products may include: carbon 
oxides, nitrogen oxides. 

Self-contained breathing apparatus and full protective clothing must be worn in case of fire. 

Move containers from fire area if you can do so without risk. 

Use standard firefighting procedures and consider the hazards of other involved materials. 

Material will burn in a fire. 

6. Accidental release measures 

Personal precautions, 
protective equipment and 
emergency procedures 

 

 
Methods and materials for 
containment and cleaning up 

 
 
 
 
 

 
Environmental precautions 

7. Handling and storage 

Precautions for safe handling 
 

 
Conditions for safe storage, 
including any incompatibilities 

Keep unnecessary personnel away. Keep people away from and upwind of spill/leak. Wear 
appropriate protective equipment and clothing during clean-up. Avoid breathing mist/vapors. Do 
not touch damaged containers or spilled material unless wearing appropriate protective clothing. 
Ensure adequate ventilation. Local authorities should be advised if significant spillages cannot be 
contained. For personal protection, see section 8 of the SDS. 

Large Spills: Stop the flow of material, if this is without risk. Dike the spilled material, where this is 
possible. Absorb in vermiculite, dry sand or earth and place into containers. Following product 
recovery, flush area with water. 

 
Small Spills: Wipe up with absorbent material (e.g. cloth, fleece). Clean surface thoroughly to 
remove residual contamination. 

 

Never return spills to original containers for re-use. For waste disposal, see section 13 of the SDS. 

Avoid discharge into drains, water courses or onto the ground. 

 

 
Avoid breathing mist/vapors. Avoid contact with eyes, skin, and clothing. Avoid prolonged 
exposure. Provide adequate ventilation. Wear appropriate personal protective equipment. Observe 
good industrial hygiene practices. 

Store in tightly closed container. Store away from incompatible materials (see Section 10 of the 
SDS). Protect from freezing. 
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8. Exposure controls/personal protection 

Occupational exposure limits 

US. OSHA Table Z-1 Limits for Air Contaminants (29 CFR 1910.1000) 
Components Type 

 
 
 

 
Value 

Ammonium hydroxide (CAS 
1336-21-6) 

PEL 35 mg/m3 

 
50 ppm 

 

US. ACGIH Threshold Limit Values   
Components Type 

 
 

Value 

 
 

Form 

Ammonium hydroxide (CAS 
1336-21-6) 

 

Asphalt (CAS 8052-42-4) 

STEL 35 ppm 

 
TWA 25 ppm 

TWA 0.5 mg/m3 Inhalable fume. 
 

US. NIOSH: Pocket Guide to Chemical Hazards 
Components Type 

 
 

Value 

 
 

Form 

Ammonium hydroxide (CAS 
1336-21-6) 

 
 
 
 

Asphalt (CAS 8052-42-4) 

Biological limit values 

Appropriate engineering 
controls 

STEL 27 mg/m3 

 
35 ppm 

TWA 18 mg/m3 

25 ppm 

Ceiling 5 mg/m3 Fume. 

No biological exposure limits noted for the ingredient(s). 

Good general ventilation should be used. Ventilation rates should be matched to conditions. If 
applicable, use process enclosures, local exhaust ventilation, or other engineering controls to 
maintain airborne levels below recommended exposure limits. If exposure limits have not been 
established, maintain airborne levels to an acceptable level. 

Individual protection measures, such as personal protective equipment 

Eye/face protection 

Skin protection 
Hand protection 

 
Skin protection 

Other 

Respiratory protection 
 
 

Thermal hazards 

General hygiene 
considerations 

Wear approved chemical safety goggles. Risk of splashes: Face shield is recommended. 
 
 

Wear appropriate chemical resistant gloves. Suitable gloves can be recommended by the glove 
supplier. 

 
 

Wear appropriate chemical resistant clothing. Use of an impervious apron is recommended. 

When workers are facing concentrations above the exposure limit they must use appropriate 
certified respirators. Wear NIOSH approved respirator appropriate for airborne exposure at the 
point of use. Appropriate respirator selection should be made by a qualified professional. 

Wear appropriate thermal protective clothing, when necessary. 

Always observe good personal hygiene measures, such as washing after handling the material 
and before eating, drinking, and/or smoking.  Routinely wash work clothing and protective 
equipment to remove contaminants. Contaminated work clothing should not be allowed out of the 
workplace. 

9. Physical and chemical properties 

Appearance 

Physical state 

Form 

Color 

Odor 

    

Liquid. 

Liquid. 

Black or dark brown. 

Not available. 

Odor threshold Not available. 

pH 8 - 10 

Melting point/freezing point 32 °F (0 °C) 
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Acronyms and Abbreviations 

AOC Area of Concern 

ASTM American Society for Testing and Materials 

BOD Biological Oxygen Demand 

BTEX Benzene, Toluene, Ethyl Benzene, Xylenes 

CAMP Community Air Monitoring Plan 

CD Corrected Depth 

COC Chain of Custody 

DNAPL Dense Non-Aqueous Phase Liquid 

DO Dissolved Oxygen 

DOT Department of Transportation 

EM Electro-Magnetic 

EPA Environmental Protection Agency 

FID Flame Ionization Detector 

FSP Field Sampling Plan 

GC/MS Gas Chromatograph/Mass Spectrometer 

GIS Geographic Information Systems 

GPR Ground Penetrating Radar 

GPS Global Positioning System 

HASP Health and Safety Plan 

HSAs Hollow-Stem Augers 

ID Inner Diameter 

IDW Investigation Derived Waste 

IHC In-House Consultants 

JHS Jar Head Space 

LNAPL Light Non-Aqueous Phase Liquid 

MC Macrocore® 

MTBE Methyl Tert-Butyl Ether 

NAPL Non-aqueous Phase Liquids 

NAVD North American Vertical Datum 

NYSDEC New York State Department of Environmental Conservation 

OD Outer Diameter 

ORP Oxidation-Reduction Potential 

OSHA Occupational Safety and Health Administration 

PAH Polycyclic Aromatic Hydrocarbon 

PCB Polychlorinated Biphenyl 

PID Photoionization Detector 

PM Project Manager 

PPE Personal Protective Equipment 

PVC Polyvinyl Chloride 

QAPP Quality Assurance Project Plan 

RCRA Resource Conservation Recovery Act 
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SC Specific Conductance 

SMP Site Management Plan 

SOP Standard Operating Procedure 

SPLP Synthetic Precipitate Leaching Procedure 

SPT Standard Penetration Test 

SVOC Semi-Volatile Organic Compounds 

TCLP Toxicity Characteristic Leaching Procedure 

USEPA United States Environmental Protection Agency 

UTM Universal Transverse Mercator 

VOC Volatile Organic Compounds 

 

Measurements 

bgs Below Ground Surface 

ft Feet or Foot 

g Grams 

lpm Liters per minute 

mg/L Milligram per liter 

ml Milliliter 

mL/min Milliliters per minute 

MSL Mean Sea Level 

mV Millivolt 

ng Nanogram 

NTUs Nephelometric Turbity Units 

ppm Parts per million 

µg/Kg Microgram per kilogram 
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Section 1 – Introduction  

1.1 Introduction 

This document serves as a Field Sampling Plan (FSP) for various types of environmental 

sampling activities that may be utilized during implementation of Site Characterizations, 

Remedial Investigations, Interim Remedial Measures, Feasibility Studies, Remedial Designs, 

and/or Remedial Actions.  The primary intent of this document is to promote accuracy and 

consistency for field and office support operations. 

This FSP encompasses a broad range of activities to improve the planning, implementation, 

and documentation of field and pertinent office operations. All methodologies presented in 

this document may not be applicable to site-specific situations. In the event of differences 

between the FSP and any site-specific  work plan, including a work plan or a quality 

assurance project plan, the provisions of the site-specific plan will prevail. 

This document is organized according to the chronological sequence of typical work flow 

proceeding from project setup to field activities and then to data collection. 

The document contains two types of guidance: 

• General Guidance Procedures – Documents intended to be informative and not 

prescriptive.  The documents are designed to provide necessary background 

information to adequately understand associated field processes. 

• Standard Operating Procedures (SOPs) – Documents intended to provide the 

necessary procedures and notes to successfully implement the operation. 

This FSP incorporates requirements including but not limited to New York State Department 

of Environmental Conservation (NYSDEC) Division of Environmental Remediation 

(DER)-10, Technical Guidance for Site Investigation and Remediation dated May 3, 2010, 

any applicable local, state, or federal requirements, and client requirements.  Each SOP is 

current as of the effective date indicated in the header and will be updated as necessary. 

This document has been provided to all staff performing field tasks for the client. 
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1.2 FSP Layout Design 

1.2.1 Header Information 

1. Each SOP contains, within its designation, a two letter abbreviation of the general 

category in which it belongs (i.e. PP-001 means it is in Project Planning). The table of 

contents provides the  definition for each abbreviation.  The SOP name and number is 

provided in the header and footer of the document.  As discussed in the previous 

section, GEI guidance documents are not given an SOP reference number. 

2. The revision number is provided in the header of each SOP. 

3. The effective date is provided in the header of each SOP.  The effective date provides 

the date when the revisions to the SOP are in effect and provides information as to the 

last time the SOP was updated.  Each SOP should contain the most up-to-date version 

and effective date. 

1.2.2 Footer Information 

1. Each footer contains the page number and total page numbers as well as a second 

reference to the SOP name. 

1.2.3 Body of Text 

1. Details of the SOP are provided sequentially. 

2. Notes are provided to understand precautions or common issues associated with the 

performance of the procedure. 

3. References provide sources for the creation of the SOP. 

4. Attachments provide reference to external documentation that could be reviewed in 

conjunction with the document. 

5. Reference and inclusion of complete SOPs are included within this document.  Each 

SOP should contain the most up-to-date version and revision date. 
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Section 2 – Project Planning Activities (PP) 
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STANDARD OPERATING PROCEDURE 
PM-001 Utility Markout and Clearance 

 

1. Objective 

Describe typical utility markout/clearance procedures prior to and during excavation.  
All markout procedures should be performed in accordance with local and state 
regulations. 
 
Many states, by law, require that utility companies are notified before excavation 
begins. Actual procedures and requirements differ by state.   City/state government 
may have additional requirements for utility markout procedures.   Check the 
requirements in the locality before beginning. Also check with the GEI project 
manager to determine whether it is most appropriate for GEI or the 
drilling/excavation subcontractor to handle mark out and clearance. 

2. Execution 

Public Utility Markouts 
 The drilling/excavation locations should be marked with white paint, stakes, or 

flags.  
 The contractor should call the appropriate one call communication network for 

the state the work is being conducted in.  Refer to the Reference section in 
this SOP for contact information.  Contractors shall provide all necessary 
information to the one call system.  Sample location maps may be provided to 
clarify sampling locations. The contractor shall provide GEI with the utility 
clearance ticket number. 

 If necessary, contact the municipalities or other utility owners to mark their 
water, sewer, or other lines if they do not belong to the one call system. The 
contractor should keep a record of these calls. 

 Utility plans, if available, should be obtained from the property owner or 
municipal offices. 

 Prior to excavation, a visual check should be made that all utilities companies 
and municipalities have marked their locations.  This includes looking for 
signs that a utility exists, and verifying that the markings agree with a visual 
check.  If they do not, contact the appropriate utility to remark their locations.   

 Utilities will generally only markout and clear utilities in roadways or other 
public property up to the property boundary.  Owners of fiber optic cables, 
natural gas pipelines, and other high hazard utilities will often markout on 
private property if requested.  The contractor should request this.  See section 
on private utility clearance below.  

 Public agencies, utilities, contractors, other associations, manufacturers and 
all others involved in excavation should adopt the American Public Works 
Association (APWA) Uniform Color Code using ANSI standard Z535.1 Safety 
Colors for temporary marking and utility identification, as follow: 
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The APWA Uniform Color Code 

1. White – Proposed Excavation 
2. Pink – Temporary Survey Markings 
3. Red – Electric Power Lines, Cables, Conduit and Lighting 

Cables 
4. Yellow – Gas, Oil, Steam, Petroleum & Gaseous Material 
5. Orange – Communications, Alarm or Signal Lines, Cables or 

Conduit 
6. Blue – Potable Water 
7. Purple – Reclaimed Water, Irrigation and Slurry Lines 
8. Green – Sewers and Drain Lines 

 
However, not all organization do use these colors.  Make sure the color 
scheme is understood. 

 

 The excavator/contractor and consultant begins work on the scheduled work 
date and time (if all the facility operators have responded) taking care to find 
and preserve any markings that have been made.  

 If markings may be disturbed during work, establish offset marks to create 
reference points for the underground utilities.  Take photographs of the 
markings before starting work. 

 When digging near a buried utility, the excavator/contractor and consultant 
should be aware of their proximity to the utility and use caution.   

 If there is uncertainty about the accuracy of the markings or there are too 
many utilities in a given location to excavate or drill safely, consideration 
should be given to hand-digging the first few feet, vacuum excavation, or use 
of a utility location company as detailed below in Private Utility Markouts. 

 Some clients may require hand or vacuum clearance to a minimum depth.  
Check with the GEI project manager. 

 If exposing a utility, the excavator/contractor should provide proper support 
and protection for the utility to prevent damage.  Contact the utility operator 
for support, guidance, or assistance. 

 When the excavation is complete, the excavator/contractor should provide 
proper backfill for any utilities that have been exposed. 

 
 
 
Private Utility Markouts 

 Utility markouts on private property should follow the steps outlined above in 
public utility markouts with the additions below.  

 If work is conducted on private property where public utilities may not provide 
markouts and the property owner cannot provide accurate utility plans, it is 
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recommended to use a company to determine the utility locations using one 
or more of the following technologies: 
 

i. Electro-Magnetic (EM) device:  This technology uses an electro-
magnetic field in the subsurface to accurately locate metallic lines or 
non-metallic lines incorporating a metallic trace wire along their 
surface.  The field is created either by direct contact to the pipe or 
tracewire, or by an induced current via radio waves. 

ii. Sewer Sonde: For non-metallic lines where internal access is possible 
(such as clean-out ports in a sewer), a beacon or ‘sonde’ that emits a 
signal to the surface receiver as it is snaked through the pipe provides 
the same accuracy as the EM detector.  If the internal condition of the 
pipe is desired, a camera can be deployed instead of a simple sonde. 

iii. Ground Penetrating Radar (GPR):  This technology involves radar 
waves reflecting to a surface receiver which provides a visual real-time 
map of the subsurface by which anomalies (such as pipes or tanks) 
may be detected.  It has limitations in clay or wet soils and requires a 
skilled operator for interpretation.  GPR should be considered for high 
risk utilities (e.g.  PVC natural gas lines without trace wire) where line-
of-sight project from site entry point to a kiosk or other building is 
uncertain. 

 

 Utility markout on private property should include clearance for other types of 
underground structures such as underground storage tanks, septic systems, 
utility or access tunnels, and in-ground irrigation systems. 

3. Limitations 

 Markout notification time usually does not include holidays.  Make sure 
holidays are considered and markout time is scheduled accordingly.  Do not 
conduct excavation or drilling prior to the required wait time.  Do not mark 
excavation locations using spray paint if it is raining or snowing enough so 
that the paint markings will be washed away.  Consider using long stakes 
instead of paint if snow is predicted.  Excavations within the tolerance zone 
should be performed with non-powered hand tools until the marked utility is 
exposed.  The tolerance zone may be determined by the utilities, law or 
codes. 

 When excavating close to an underground utility, it is good practice for the 
contractor/excavator to have a spotter assist and guide the machine operator. 

 Take care not to damage the conduit or protective coating of a utility. If the 
excavator/contractor damages this, leave the damaged utility exposed and 
immediately call the utility owner. 

 If contact to a gas utility occurs, notify police, fire, and emergency personnel, 
and evacuate employees and general public. No attempt should be made to 
tamper with or correct the damaged utility.   
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4. References 

Connecticut 
Name: Call-Before-You-Dig (CBYD)  
Telephone: 1-800-922-4455 
Website: www.cbyd.com 
Wait time after notification: 2 business days (excluding holidays) 
Expiration of markout: 30 days 
 
Massachusetts, Maine, New Hampshire, Rhode Island and Vermont 
Name: Dig Safe  
Telephone: 1-888-DIG-SAFE or 811 
Website: www.digsafe.com 
Wait time after notification:  

MA, ME, NH, and RI: 3 business days (excluding holidays)  
VT: 2 business days (excluding holidays) 

Expiration of markout: 30 days  
 
New York State 
Name: Dig Safely New York  
Telephone: 1-800-962-7962 
Website: www.digsafelynewyork.com 
Wait time after notification: 2 business days (excluding holidays) 
Expiration of markout: 30 days 
 
New York City/Long Island 
Name: New York City One Call Center  
Telephone: 1-800-272-4480 
Website: www.nycli1calldsi.com 
Wait time after notification: 2 to 10 days (excluding holidays) 
Expiration of markout: 30 days 
 
New Jersey  
Name: New Jersey One Call 
Telephone: 1-800-272-1000 
Website: www.nj1-call.org 
Wait time after notification: 2 business days 
Expiration of markout: 45 days 

5. Attachment 

Attachment A – Standard Utility Color Codes 

6. Contact 

Brian Conte 
Anne Leifer 



SOP PM-001

Attachment A – Standard Utility Color Codes

Color Code Utility Description

Red Electric

Yellow Gas-Oil

Orange Communications

Blue Water

Green Sewer

White Proposed Excavation



Remedial Investigation Work Plan 
Field Sampling Plan 
UniFirst Laundry Facility 
113 7th North Street, Liverpool, New York 
February 2022 
 

GEI Consultants, Inc., P.C.   

Section 3 – Field Documentation (FD) 
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STANDARD OPERATING PROCEDURE 
FD-001 Field Notebook 

 
1. Objective 

Describe methods for documentation of field activities. 
 
Documentation of site activities is a crucial part of the field investigation process.  
The field notebook serves as the record of field activities performed or observed 
during the project.  It provides a factual basis for preparing field observation 
reports, if required, and reports to clients and regulatory agencies.  Example field 
notes are provided in Attachment A. 

2. Execution 

 Use a separate all-weather bound notebook for each site/location/project 
number.  Spiral notebooks should not be used because pages can be easily 
removed. 

 Write neatly using black or blue pen, preferably a waterproof pen.  Use of 
pencil is also acceptable only with approval of the project manager, such as in 
but not limited to, certain field conditions [e.g., cold or wet weather].  

 Write the project name, project number, book number (i.e., 1 of 3), and date 
on the front cover.  On the inside cover, identify the project name, project 
number, and “Return Book To:” the office address of the project manager. 

 Number all of the pages of the field book starting with the first entry. 
 Record activities as they occur.  Record only facts and observations, 

regardless of whether they appear to be relevant at that time.   
 Identify conditions or events that could affect/impede your ability to observe 

conditions (e.g. snow-covered ground surface, inability to access areas of 
interest).  

• Neatly cross out mistakes using a single line and initial them.  Erasures are 
not permitted.   

o If an error is made on an entry in the field notebook, the individual 
who made the entry should make the corrections.  The corrections 
must be initialed and dated by the person making the correction. 

 Sign or initial and date the bottom of every page with an entry if the project 
requires such documentation. 

 Place a diagonal line through unused portions of a page. 
 Record the following information upon each arrival at the site: 

o Date/time/weather. 
o GEI personnel. 
o Purpose of visit/daily objectives. 
o People (client, contractor, landowners, etc.) present upon GEI 

arrival. 
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 Record the following information during the course of the day: 
o Conversations with contractors/subcontractors, clients, visitors, GEI 

staff, landowners (site or abutters).  If possible, record complete 
names, titles, and affiliations. 

o Time of arrival and departure of individuals. 
o Activities as they occur. 

 
 Additional examples of observations to record may include and are not limited 

to: 
o Type and quantity of monitoring well construction materials used. 
o Use of field data sheets or electronic logging equipment (e.g. boring  

logs, monitoring well sampling logs, etc.). 
o Ambient air monitoring data. 
o Field equipment calibration information. 
o Locations and descriptions of sampling points. 
o Contractor/Subcontractor progress. 
o Sample media (soil, sediment, groundwater, etc.). 
o Sample collection method. 
o Number and volume of sample(s) collected and sample bottle 

preservatives used. 
o Sample identification number (s) and date and time of sample 

collection. 
o Approximate volume of groundwater removed before sampling. 
o Any field observations made such as pH, temperature, turbidity, 

conductivity, water level, etc. 
o References for maps and photographs of the sampling site(s). 
o Information pertaining to sample documentation: bottle lot numbers/ 

dates, method of sample shipments, chain-of custody record 
numbers, and overnight shipping numbers. 

o Surveying data (including sketches with north arrows). 
o Changes in weather. 
o Rationale for critical field decisions. 
o Recommendations made to the client representative and GEI 

Project Manager. 
o Site sketch of conditions at the end of the day. 
o Summary of work completed/work remaining. 
o Allow time at the end of the day to complete entries in the 

notebook. 

3. References 

New Jersey DEP Field Sampling Procedures Manual, August 2005. 
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ASFE Daily Field Report for Geotechnical Field Observation, 2nd

4. Attachments 

 Edition (2001), 
ASFE, Inc. 

Attachment A - Example Field Notes 

5. Contact 

Melissa Felter 
Leslie Lombardo 



SOP FD-001

Attachment A – Example Field Notes

Start of each day includes:

•Date

•Project Number

•People on site

•Purpose of Work

•Weather Conditions

Errors are 

single line 

crossed out 

and initialed

Bottom of each 

page signed  and  

dated

Blank Space 

crossed out and 

initialed

Each page is 

numbered
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STANDARD OPERATING PROCEDURE 
FD-002 Field Observation Report 

 
1. Objective 

Describe methods to generate a Field Observation Report.   
 
The Field Observation Report is used to record a summary of activities, 
observations, and decisions made during the day’s field work.  The daily field 
observation report serves as a permanent record of the day’s activity for the Project 
Manager (PM), In-House Consultant (IHC), and/or client. 

2. Execution 

 If required, at the close of the day’s field work, a Field Observation Report 
should be prepared by the individual responsible for the field notebook.  This 
report should be completed before leaving work for the day.  Contents of the 
report should include, at a minimum, the following information: 

o A record of person(s) present at the site, time of arrival, 
departure times (e.g., GEI, contractor(s), client, etc.). 

o A record of the daily objective(s) and the activities performed 
(e.g., drilled five borings in the overburden). 

o A summary of deviation(s) from the field plan or objectives. 
o A summary of field decisions made, who made them, and the 

basis for such decisions. 
o A diagram, sketch, and/or map showing the location and extent 

of the work or other significant observation(s) made during the 
day. 

o Recommendations that may result from field observations and 
actions that may result from implementation of those 
recommendations. 

o A summary listing and field sketch showing location(s) of field 
activity. 

 Submit a draft report to the PM/IHC for review. Complete any editorial 
changes, sign, date, and submit the report to PM/IHC for approval/signature.  
Field Observation Reports should be written neatly.  They are not required to 
be typed unless specifically requested by the PM. 

3. Limitations 

 The Field Observation Report is not a substitute for the field notebook. 
 Not all projects require daily Field Observation Reports. 
 The Field Observation Report should be based primarily on factual 

information.  Opinions, if necessary, should be identified as such.  Any 
speculation should be clearly noted in the report as such. 
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 The Field Observation Report should never be released to anyone other than 
the PM/IHC prior to review and sign-off unless explicitly authorized by the 
PM/IHC. 

4. References 

New Jersey DEP Field Sampling Procedures Manual, August 2005 
 
ASFE Daily Field Report for Geotechnical Field Investigations, 2nd

5. Attachments 

 Edition (2001), 
ASFE, Inc. 

Attachment A - Example Field Observation Report 

6. Contact 

Melissa Felter 
Leslie Lombardo 
 



FIELD OBSERVATION REPORT                  
Project : Guard Booth Upgrades  Date: November 8, 2006 
Client : ACME Industries  Report No. 1 
Contractor: ABC Contracting  Page: 1 of 2 
Subcontractor: NA  GEI Proj. No. 99999-0 
 

 

SOP FD-002 - Attachment A – Example Field Observation Report 
 

Time of Arrival:  0700  Departure:  1440 Weather:  Overcast, Raining, 55
0
F 

 
Persons Contacted, Company    GEI Representatives 
Jane Doe, ABC Contracting    Bill Smith 
         
 
Purpose of Site Visit: To observe excavation of soils for new guard booth and sidewalk. 
 
Observations: 
 

1. Excavation 
a. Areas for guard booth and sidewalk were laid out by ABC with stakes, string, and 

spray paint.  Locations were between the pavement and wetland area; no 
excavation occurred in the wetland area. 

b. Staging area for soil stockpile was located to the west of the excavation, along 
the fenceline; polyethylene sheeting was placed beneath the pile. 

c. HDPE membrane delivered to site; stored in garage area through the inside 
fence. 

d. ABC crew began hand digging area for sidewalk and guard booth.  Sidewalk 
area measured 22 feet long by 4 feet wide by 4 inches deep.  Guard booth area 
measured 12 feet long by 10 feet wide by 9 inches deep.  Utility pole and bollard 
locations started today. 

e. Rain continued to get worse in the afternoon; ABC covered the entire excavation 
and soil stockpile with poly sheeting and secured the sheeting with grade stakes. 

 
2. Subgrade Preparation 

a. Subgrade preparation for the sidewalk and guard booth areas at the site is 
complete.  

 
3. Dewatering 

a. No dewatering occurred today.  
 

4. Air Monitoring 
a. During excavation, I monitored the breathing zone of the workers with an organic 

vapor meter (OVM).  No headspace readings were measured in soil samples S-1 
through S-8. 

 
 

 



FIELD OBSERVATION REPORT                  
Project : Guard Booth Upgrades  Date: November 8, 2006 
Client : ACME Industries  Report No. 1 
Contractor: ABC Contracting  Page: 2 of 2 
Subcontractor: NA  GEI Proj. No. 99999-0 
 

 

   
Picture 1: Sidewalk excavation and bollard layout   

   
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

By:  Bill Smith  Reviewed By: 
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STANDARD OPERATING PROCEDURE 
FD-003 Sample Management and Chain of Custody 

 

1. Objective 

Describe methods to label sample containers, manage the samples, and prepare 
Chain of Custody documentation for the samples.  Sample transport is also 
addressed. 

2. Project Setup 

When setting up a sampling event, inform the recipients of the samples 
(laboratories) and recipients of laboratory results (data group and project managers).  
Discuss with the laboratory the sampling media, turnaround times, and reporting 
limits for appropriate regulatory criteria for the site.  Include the data group on 
correspondence so that turnaround times, data validation, and project deliverable 
schedules can be tracked successfully. 
 Laboratory - Number of samples, analyses needed: bottle orders and holding 

times, turnaround times needed, reporting limits needed for regulatory criteria. 
 Data group - Number of samples, analyses requested, turnaround times and 

reporting limits requested, data validation needed, regulatory criteria to use 
for tabulating results, deliverables needed, and project name and number. 

 Schedule - Inform the laboratory and Data Group of schedule delays, 
changes to analyses, and expediting. 

3.  Sampling Execution 

 Review the work plan prior to sampling to determine the following: 
o Sample matrix and sampling method. 
o Required analysis and sample volumes. 
o Sample container type and preservative requirements. 
o Required analysis methods and/or report formats. 
o The turnaround time required by the project. 
o If the data will be sent directly from the laboratory to the data validator, 

Project Manager, or Data Group. 
o Holding time restrictions for sampling media and analytical methods. 
o Sample naming convention used for this project site. 

 Sample labels should be filled out using a waterproof or permanent marker or 
pen.  Required information includes:  

o Sample ID. 
o Date and time (military time) of sample collection. 
o Project number. 
o Sample preservatives. 
o Sampler’s initials. 
o Laboratory analytical methods.   
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 Place the label on the jar or bottle, not on the cap.  Sample custody begins at 
this time. 

 Record the above information in the field notebook. 
 Individually wrap sample jars with packing material, if needed.  See SOP SC-

002 for guidance on packaging samples for shipment to the laboratory by way 
of common carrier.  Place samples in a cooler with bagged ice or freezer 
packs (blue ice) immediately after collection. Add sufficient ice or freezer 
packs to cool samples to approximately 4°C. 

 Complete a chain of custody (COC) for the samples as described below.  GEI 
or laboratory COCs may be used as long as they contain fields for all required 
sample information as described in Section 2.1. 

3.1. Chain-of-Custody (COC) Completion 

 Fill out COC neatly and in permanent ink.  Alternatively, an Excel version of 
the GEI COC is available and can be filled out electronically.  

 Certain analyses (i.e. air analysis by TO-15) require specialized, laboratory 
issued COCs.  Make sure any specialized COCs are available before sample 
collection.  

 Record the project name and number, the sampler’s name(s) and the state 
where the samples were collected. 

 For each sample, enter the sample identification number, date and time 
(military time) collected, the number of sample containers, and any additional 
information to fulfill project, client or regulatory requirements.   

 Record the type of analysis (including laboratory method; e.g. EPA-SW846 
Method XX) requested and the preservative (if appropriate) in the vertical 
boxes.   

 Field duplicates should be anonymous to the laboratory, but must be 
recorded for use by the Data Group.  To keep track of this information, link 
the field duplicate with the proper sample in the field notebook.  If required by 
the Project Manager or Data Group, also document this information on or 
attach a note to the GEI copy of the COC.   

 Trip blanks for large sites should be named similar to the samples they are 
collected with so that there are not two of the same sample name for the 
same site.  For example, “OU1TB-122509” and “OU3TB-122509” would avoid 
any mistakes. 

 Strike incorrect entries on the COC with a single line, followed by the initials 
of the person making the correction, the date, and the correct entry. 

 When sample custody is ready to be relinquished, complete the bottom of the 
form with date and time (military time) and signatures of relinquisher and 
receiver of samples as indicated.  The sample collector is always the first 
signature while the analytical laboratory is the final signature.  Theoretically, 
all individuals handling the samples between collection and laboratory should 
sign the form; however, if a common carrier (i.e., Federal Express, UPS) is 
used for shipping, GEI must identify the carrier in the ‘Received by’ box on the 
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COC.  If the sampler hand delivers the samples to the laboratory, the 
received box must be signed by the laboratory. 

 If the samples are placed in a designated secure area (e.g. GEI sample 
fridge), note this location in the “Received by” box on the COC.  

 GEI uses both single sheet and triplicate COCs.  If using the triplicate COCs 
(white, yellow, and pink copies), the pink copy should be retained by the 
sampling personnel and provided to the Data Group for proper filing.  The 
white and yellow copies should accompany the samples to the laboratory.  

 If you are using the single sheet COC, make a copy of the COC after it has 
been signed by the lab courier and forward it to the Data Group. 

 Prior to sample shipment by common carrier, the COC must be placed inside 
the cooler in a Ziplock bag or other watertight package.    

 If a common carrier such as FedEx is used to transport the samples to the 
laboratory, include the carrier tracking number and identify the carrier in the 
“Received by” box on the COC. 

 If a courier is used to transport samples to the laboratory (lab courier or GEI 
personnel), the courier signs the COC in the “Received by” box. 

 Place a custody seal on the cooler if shipping via common carrier. 
 Transport samples to the laboratory as soon as possible.   It is preferable to 

transport the samples directly to the laboratory from the field.  Samples 
brought back to the office for storage prior to submission to the laboratory 
must be kept cold (4° C). 

 Unused sampling containers/media that are sent back to the lab should be 
included on a separate COC.   

 After the samples are sent to the laboratory, the GEI copy of the COC must 
be forwarded to the Data Group: datagroup@geiconsultants.com.   

4. Limitations 

 Keep the number of people involved in handling samples to a minimum.  
 Where practical, only allow people associated with the project to handle the 

samples.  
 Always document the transfer of samples from one person to another on the 

COC.  
 The COC should always accompany the samples. 
 Give samples positive identification at all times that is legible and written with 

waterproof or permanent ink. 
 When sending samples via a common carrier, use one COC per package. 
 Where practical, avoid sending samples from more than one site with 

separate COCs in a single package. 

5. References 

New Jersey Department of Environmental Protection, Field Sampling Procedures 
Manual, August 2005. 
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Connecticut Department of Environmental Protection, Guidance for Collecting 
and Preserving Soil and Sediment Samples for Laboratory  
 

6. Attachments 

Attachment A - Example Chains of Custody 
Attachment B - Shipping Info Pics 
 

7. Contact 

Brian Skelly 
Leslie Lombardo 
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PACKING SAMPLES FOR SHIPMENT BACK TO THE LABORATORY 
 

 

  
 

A. Line cooler with bubble wrap and large plastic 
bag.  Use absorbent pad inside the bag if bottles 
contain preservatives. 

 B. Wipe outside of bottles and put glass in individual 
bubble bags & seal.  Place bottles & the temperature 
blank into cooler.  Leave room for ice in between 
bottles & on top. 

  
 
C. Place double bagged or loose ice randomly 
around bottles throughout the cooler.   

  
D. Place large bag of ice or loose ice on top of the 
bottles.  In warm weather, the cooler should be 
packed with as much ice as possible. 

  
 
E. Close outer bag, compress excess air out of bag, 
twist top and knot.  If necessary, use more bubble 
wrap to fill the dead air spaces.  Place chain of 
custody (COC) and other paperwork in plastic bag 
and seal.  Place on top of cooler. 

  
F. Close cooler, place signed and dated Custody 
Seals over opening.  Tape over the Custody Seal and 
seal cooler securely.  Fill out overnight shipping 
waybill and attach to the top or handle of the cooler.  
Attach Saturday delivery stickers if needed.  Ship 
according to DOT regulations. 
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PACKING SAMPLES FOR SHIPMENT BACK TO THE LABORATORY 
 

 

  
 

A. Line cooler with bubble wrap and large plastic 
bag.  Use absorbent pad inside the bag if bottles 
contain preservatives. 

 B. Wipe outside of bottles and put glass in individual 
bubble bags & seal.  Place bottles & the temperature 
blank into cooler.  Leave room for ice in between 
bottles & on top. 

  
 
C. Place double bagged or loose ice randomly 
around bottles throughout the cooler.   

  
D. Place large bag of ice or loose ice on top of the 
bottles.  In warm weather, the cooler should be 
packed with as much ice as possible. 

  
 
E. Close outer bag, compress excess air out of bag, 
twist top and knot.  If necessary, use more bubble 
wrap to fill the dead air spaces.  Place chain of 
custody (COC) and other paperwork in plastic bag 
and seal.  Place on top of cooler. 

  
F. Close cooler, place signed and dated Custody 
Seals over opening.  Tape over the Custody Seal and 
seal cooler securely.  Fill out overnight shipping 
waybill and attach to the top or handle of the cooler.  
Attach Saturday delivery stickers if needed.  Ship 
according to DOT regulations. 
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STANDARD OPERATING PROCEDURE 
FD-004 Photo Documentation 

 
1. Objective 

Describe methods to document and retain photographic records.   
 
Keeping a record of photographs taken is crucial to their validity as a 
representation of existing conditions. 

2. Execution 

 Photographs of a site, individual samples, or other observations should be 
taken using a digital camera.   

 Set the camera to record the time and date for each photograph. 
 All photographic records, along with the following information, should be 

recorded in the field notebook (SOP FD-001).   
o If applicable, the compass direction describing the direction the 

photograph was taken (e.g. looking southeast).  This may not apply to 
photographs of individual samples. 

o Brief description of what the photograph is intended to show. 
 The field notebook should note who took the photographs.   
 The photographs should be electronically backed up on a computer or other 

data storage device. 
 If photographs will be used in a report, memo, or letter, they should be placed 

on a photograph record template and the relevant information describing the 
photograph should be inserted into the caption section for each photograph.   

3. Limitations 

 Some clients and regulatory agencies require photographs of every subsurface 
soil sample collected.  These photographs typically include a “whiteboard” which 
indicates the site, the boring ID, and the depth of the sample, while logging 
details are recorded in the field notebook.  Under these circumstances, it is not 
necessary to include compass directions or descriptions.  

4. References 

New Jersey Department of Environmental Protection, Field Sampling Procedures 
Manual, August 2005. 

5. Attachments 

Attachment A – Example of Photo Documentation Template 

6. Contact 

Melissa Felter 
Leslie Lombardo 



Attachment A – Example of Photo Documentation Template  
GEI Consultants, Inc. 

 
 

  
Project: Project Name    
   
Location: Project Location   
   

 

 
 
 

Photographer: K. Barber 
Date: 10/25/07 
Photo No.: 1 
Direction: N 
 

Comments:   
Entrance of site with tree 
mulching operations.  

 

 

 
 
 

Photographer: K.Barber 
Date: 10/25/07 
Photo No.: 2 
Direction: W 
 
Comments:   
On-site building built in 
1936. 
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STANDARD OPERATING PROCEDURE 
FD-006 Handheld Global Positioning Receiver Operation 

 
1. Objective 

Use handheld global positioning system (GPS) receivers to locate sample points and 
site features with “Mapping-Grade” accuracy. 
 
Use handheld GPS receivers to “stake out” proposed sample point locations within 
the limits of “Mapping Grade” accuracy. 

2. Execution 

 Handheld GPS receivers provide a low-cost and user-friendly method for 
locating sample points and site features with a fair degree of horizontal 
accuracy.   

 In simplistic terms, GPS works by measuring the distance from numerous 
orbiting satellites to a point on the earth surface.  Individual satellites 
broadcast their real-time location in terms of x,y and z coordinates, and the 
distance from each satellite is measured as a function of the length of time 
that a time-stamped signal takes to reach the receiver.  Built-in GPS software 
derives new points by intersecting the distances from known orbital locations 
– in much the same way that points are located by intersecting tape-
measured distances from building corners or other pre-existing site features.   

 Late-model handheld GPS receivers utilize a real-time differential correction 
technique called WAAS (Wide Area Augmentation System).  This system was 
designed to provide greater confidence and reliability in using GPS data for 
commercial aircraft landing approaches, and the additional correction 
improves all GPS operations.   

 Handheld GPS receivers display navigational information on a variety of 
standard pages.  Although each manufacturer uses slightly different formats, 
all receivers toggle back and forth between the following visual presentations: 

 A “satellite” page displays the relative orbital location of all GPS satellites that 
are currently being tracked by the receiver.  The display may include 
information on the real-time geometrical strength of the solution: satellite 
intercepts that cross at right angles provide more accurate solutions than 
intercepts that cross at acute or obtuse angles. 

 A “track” page that displays the travel path of the receiver while it is turned on, 
along with the relative location of recorded points.  Many GPS models have a 
“track-back” function that will guide the user on the same path back to the 
starting point 

 A “navigation” page that displays instantaneous location and the real-time 
direction and velocity of travel.  Some units provide two pages to display this 
information in different formats.  Most units will report the overall “course 
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made good” (straight-line bearing and distance from the starting point) at any 
point. 

 A “waypoint” page that allows users to “Go To” a created point or previously 
recorded point by providing a straight-line bearing and distance to the point.  
The information is instantaneously updated as the user moves along; some 
units display a pointing arrow that directs the user to the direction of travel.  
Be careful of go-to lines that lead through swamps or over cliffs – if you will be 
travelling in difficult terrain have a paper copy of the USGS quadrangle and a 
compass on hand for navigation. 

 Signal strength degrades significantly next to buildings and underneath tree 
canopy.  Most GPS receivers have an “averaging” function to improve the 
accuracy of shielded locations.  GPS users can also improve precision by 
locating points three times, at different times of the day.   Two of the solutions 
will generally be closer to each other than to the third and can be averaged 
for a more reliable fix.   

 Most GPS receivers default to latitude and longitude, but data is more 
accurate and easier to input and when expressed in UTM coordinates to the 
nearest meter.  The handheld GPS setup will have a function somewhere to 
change to UTM.   

 Consult “Corpscon” the datum translator available from the National Geodetic 
Survey website.  Corpscon translates instantly from latitude/longitude to UTM 
coordinates to state plane coordinates and provides tools to identify UTM 
Zones.  Also consult the Trimble, Garmin and Magellan websites for 
technological improvements and discussion of advanced techniques. 

3. Limitations 

 Handheld GPS receivers operating in unobstructed locations are currently 
reckoned to provide 2-5 meter accuracy, meaning that the true location of 
measured points lie within an “error ellipse” with axes of 2-5 meters centered 
on the measured location.  In other words, even under the best of conditions 
a real-time GPS solution may be as much as 20 feet off the true horizontal 
location of a point.    

 Due to geodetic restrictions, vertical locations (elevations) have less than half 
the accuracy of horizontal locations, meaning that even under the best of 
conditions, a surface elevation displayed on a handheld GPS receiver may be 
off by more than 50 feet.   

 Horizontal and vertical data derived from handheld GPS receivers should 
never be considered more than relatively accurate, and this level of 
uncertainty should be identified in any discussion of positional tolerance. 

4. References 

Trimble Website: .trimble.com 
Garmin Website: .garmin.com 

http://www.trimble.com/�
http://www.garmin.com/�


GEI CONSULTANTS, INC.  SOP No. FD-006 
Environmental Standard Operating Procedures   Revision No. 2 
Atlantic and New England Regions  Effective Date: June 2011 
 

 3 of 3 SOP No. FD-006  
 

Magellan Website: .magellangps.com 
National Geodetic Survey: ://www.ngs.noaa.gov/ 
 

5. Contact 

Doug Bonoff, PLS 
 

http://www.magellangps.com/�
http://www.ngs.noaa.gov/�
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STANDARD OPERATING PROCEDURE 
FD-007 Surveying and Mapping Specifications 

 

1. Objective 

Describe methods to establish horizontal and vertical surveying control for 
exploration programs and describe mapping attributes. 
 
The level and degree of precision will vary from project to project.  For simple 
site assessment projects, relative locations and elevations may be adequate 
and most appropriate, and are ordinarily performed by GEI personnel without 
the need for supervision by a registered professional land surveyor.  For more 
complex site assessments/remedial investigations and remedial design 
projects the level of detail and precision are likely to increase, and are 
ordinarily performed for GEI under the supervision of a registered 
professional land surveyor.  This SOP reflects requirements for the differing 
levels of detail and precision for simple and complex projects.  Check with the 
GEI and client project managers if there is uncertainty about the requirements 
and what level of detail and precision is warranted. 
 
Accurately surveyed locations of explorations are a key element in the 
evaluation of all field data, and are necessary for the preparation of geologic 
profiles and the interpretation of horizontal and vertical groundwater flow 
directions.  The accuracy of measurements and established elevations is 
particularly important when groundwater gradients are low, as errors may 
easily lead to misinterpretation of the direction of groundwater flow.   
 
The survey is usually performed after the explorations have been completed.  
Explorations and land features requiring accurate horizontal and vertical 
control may include: 
 

 Soil borings. 

 Test pits and trenches. 

 Monitoring wells and piezometers. 

 Other sample points 

 Geophysical surveys. 

 Surface water and drainage features. 

 Buildings and structures. 

 Underground utilities and storage tanks as marked on the surface. 
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2. Execution 

2.1 Surveying Performed by GEI 

 
 The following equipment is needed for surveying performed by GEI: 

 
o engineer's level or transit (the instrument) 
o surveyor's rod and rod level 
o 150-foot or 300-foot tape 
o field notebook 

 
 All points to be surveyed should be examined to evaluate access and the 

most effective point(s) to set up the instrument and establish turning points. 
 

 A benchmark (point of known elevation or a reference elevation) should be 
determined.  The benchmark selected should be a permanent object with a 
small likelihood of being disturbed.  Examples are a substantial metal or 
concrete post founded firmly in the ground, a spike driven in a telephone 
pole, a defined corner of the masonry of a bridge or building, or a water 
hydrant. 

 
 The instrument should be set up in a location where the benchmark is visible 

to the instrument operator. 
 

 The tripod supporting the instrument must be set in a stable position and the 
instrument leveled. 

 
 Use the two leveling screws (which are farthest from the bubble level on the 

instrument) to adjust the instrument until it is level.  Rotate the screws in 
opposite directions until the bubble of the bubble level is on a line 
perpendicular to a line running through the center of the two leveling screws 
being adjusted.  Next, revolve the remaining leveling screw until the bubble 
is located in the center of the bubble level.  If the bubble cannot be centered 
properly, repeat the operation from the beginning.  If a transit is being used, 
also level the telescope.  To confirm successful leveling, rotate the 
instrument 90 and recheck the bubble of the circular level.  Repeat this until 
the instrument has been rotated 360. 

 
 The instrument operator should set up the notebook with the headings shown 

in Fig. 1 and enter information as indicated by SOP FD-001 Field Notebook.  
Include the elevation and a careful description of the benchmark (B.M.) for 
the survey in the field notebook. 
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 The rod is held on the initial benchmark, taking care to keep the rod plumb, 
and the instrument operator finds the backsight reading.  This reading is 
recorded in the backsight column (BS). 

 
 The rod is placed on a point properly located with respect to the instrument 

and the line of levels to establish a turning point (TP).  Hold the rod on the 
turning point.  The backsight reading is added to the elevation of the 
benchmark to determine the height of the instrument (HI). 

 
 The instrument is now aimed at the rod which is held on the first turning point 

to determine the foresight reading.  This is recorded in the foresight column 
(FS).  This reading is subtracted from the HI to determine the elevation of 
the TP. 

 
 The instrument can now move forward and set up at a new location to 

determine elevations of additional points.  The instrument must be re-leveled 
as described above.  The rod remains at the turning point until the 
instrument is ready.  At that time, the rod is held plumb to be read using the 
relocated instrument.  This BS reading is recorded in the BS column.  It is 
added to the elevation of the turning point to determine the new HI. 

 
 The rod can now be moved to establish another turning point.  A new FS is 

determined, and the process is repeated until the elevations of all required 
points are determined. 

 
 When the elevations of all desired points have been determined, a check 

should be performed by resurveying the elevation of the original benchmark 
or another point of known elevation.  The degree of error should not be 
greater than 0.01 feet for typical environmental work at GEI, unless a project 
specific degree of error is agreed upon with the Project Manager. 

 
 When measuring the elevations of monitoring wells, the elevation of the 

ground surface, the protective casing, and the highest point of the PVC riser 
should all be measured.  A permanent mark should be made on the PVC 
riser at the measurement point to serve as a reference for performing water 
level measurements. 

 
 To locate monitoring wells or borings on a plan, the distance between the 

point and a minimum of two (preferably three) established points shown on 
the plan should be measured and recorded using a 150-foot or 300-foot tape 
measure.  This will allow for locating the desired point by "swinging arcs."  
Alternatively, distances may be measured using the instrument and rod.  
The distance from the center of the instrument to the rod is found by sighting 
through the instrument on to the rod and multiplying the stadia interval or 
reading (the interval between the apparent locations of the bottom and top 
stadia hairs of the instrument on the rod) by 100. 
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 Alternatively, locating of explorations and site features using a handheld 
global positioning system (GPS) receiver may be acceptable on some 
projects.  Refer to GEI SOP FD-006 for guidance on handheld GPS receiver 
operation. 

 
Fig. 1  Example record of survey 
 

Sta BS HI FS Elev. Comment 

B.M. 9.42 922.64 913.22 spike in telephone 
pole #10 

B405 
(T.P.) 

6.34 927.51 1.47 921.17 Boring #405

B406 
(T.P.) 

10.15 934.75 2.91 924.60 Boring #406

B.M.   21.53 913.22 Spike in telephone 
pole #10 

    913.22 
-913.22 
   0.00 check 

 
Precautions 
 

 The instrument must be level when measurements are made. 
 

 The rod must be kept plumb.  Under windy conditions, this can be facilitated 
through the use of a rod level. 

 

 The backsight and foresight distances should be equalized in so far as field 
conditions permit.  Sight distances should be limited to about 300 feet. 

 

 Computations should be checked in the field for accuracy. 
 

 Care must be taken that the proper crosshair is read at all times. 
 

 When taping off locations, the tape must be held taut and level. 
 

 If surveying conditions are extremely difficult or a large number of turning 
points are required, it may be prudent to subcontract surveying work to a 
registered professional land surveyor. 

2.2 Surveying and Mapping Performed for GEI 
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Surveying and mapping performed for GEI shall be conducted to provide 
sufficient accuracy.  As an example, in Connecticut, this should be in 
conformance with A-2 and T-2 standards, regardless of the intended end 
product of such work.  Check with state requirements to confirm conformity 
with standards.  The client and/or regulatory programs may have additional 
requirements.  An example of possible file specifications for electronic 
deliverables from surveying subcontractors is included in Attachment A. 
 
In addition to the preceding requirements, standard site plans, shall include 
the following elements: 
 

 Location of all surface features, including, but not limited to:  buildings, 
structures, fences, aboveground utilities, drainage equipment, 
underground features as marked on the surface, limits of pavement, 
landscaped or graded areas, and a general description of surface 
material and vegetation.  Location of all wetlands and/or water bodies.  
Flow direction of rivers, streams, or surface drainage should be noted 
with arrows, where apparent. 
 

 Location of boundaries by reference to other plans, when available, 
and to lines of occupation, where apparent.  The surveyor shall also 
provide the owner’s name and address and Assessor's map, block and 
lot numbers for the subject property and adjoining parcels. 

 

 Unless the plan is intended to be a certified property or boundary 
survey, disclaimers of certification to boundary and title should be 
prominently displayed. 

 

 Where practical and accessible, the location of pertinent surface 
features on abutting properties to a distance of 100 feet beyond the 
boundaries of the subject property. Names of abutting property 
owners, as listed by the Town Assessor, shall be included. 

 

 Location map of sufficient scale and detail to locate the site from a 
statewide reference. 

 

 Provide a written and graphical scale of distance.  All maps shall 
include a north arrow with reference to direction (geodetic or 
magnetic).  Unless a site-specific grid system is required, NAD83 
should be identified as the horizontal datum. 

 

 The surveyor shall provide a coordinate and elevation list for all located 
points.  
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 Topography, when requested, should be conducted to provide 
sufficient accuracy.  As an example, in Connecticut, topography should 
conform to Class T-2 standards (90 percent of contours true to within 
1/2 contour interval).  Check with state requirements to confirm 
conformity with standards.  The vertical datum should be identified on 
the plan.  Monitoring well elevations shall be established at the ground 
surface and at the top of casing or riser. 

 

 Requirements for location by state plane coordinates should include 
reference to the geodetic monuments or GPS base stations used. 

 
Requests for boundary survey entail the following additional requirements. 
 

 Examination of record descriptions of the property and adjoining 
parcels, of record surveys and plans, and of record easements 
appurtenant to the property. Record search will extend long enough to 
determine the original intended boundary locations.  Certification as to 
ownership should be provided by the client’s legal counsel. 

 

 Location and description of all boundary evidence found. 
 

 Physical location of record easements and/or visible evidence of 
access by other parties to the subject property. 

 

 Location and description of apparent encroachments onto the subject 
property. Location and description of any conflict between deed 
description and actual occupation. 

 

 Distance and bearing of property lines are to be shown to the nearest 

hundredth foot (0.01') and arc second (000'01'').  Area should be 
shown in decimal acres and/or square feet. 

 

 Plans should include standard certification regarding conformation to 
state standards for boundary and topographic survey.  No other 
certifications should be provided, except as specifically negotiated with 
the client. 

 

2.2.1 Survey Requirements for Exploration Programs 

The project manager shall go over the survey program with the survey chief 
to be sure that all requirements are understood and that the survey crew is 
alerted to potential site hazards.   
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The client and/or regulatory programs may have additional surveying 
requirements.  If there is uncertainty, the Project Manager should be 
consulted. 
 
The following criteria should be met for all survey programs performed for GEI 
by subcontracted surveyors. 
 

 The survey is to be performed by or under the direction of a registered 
professional land surveyor. 

 

 The survey shall be performed with sufficient accuracy to demonstrate 
a precision of 0.01 foot for horizontal and vertical control points. 

 

 Unless a site-specific datum is requested by the client, horizontal 
control is to be related to the state plane coordinate system.  NAVD88 
should be used as the vertical datum unless a site-specific datum is 
required. 

 

 Elevation precision to be obtained at monitoring wells and piezometers 
shall be 0.01 foot.  A permanent reference point should be marked on 
the top of riser.  

 

 Establish a permanent site benchmark on a secure and stable feature 
and note its location on survey maps. 

 

 Survey information needs to be reviewed carefully with respect to 
horizontal and vertical determinations.  Survey errors may often be 
caught by noting apparent anomalies in water levels or flow directions.  

2.2.2. Previous Use of a Datum Other Than Mean Sea Level 

New surveys at all sites subject to regulatory review shall be referenced to 
NAVD 88 (i.e., mean sea level) unless required otherwise by the project or 
client.  Older surveys, however, may be based on previously established 
vertical benchmarks to which local elevations have been referenced.  Such 
surveys may not provide any specific information about the relationship of 
topographic contours and elevations to Mean Seal Level or other standard 
vertical datum.  When used, a site-specific elevation grid should be identified 
as a local or arbitrary datum.  When a municipal engineering datum is used, 
the vertical relationship to a standard datum should be provided. 
 
Always check with the project manager to confirm that continued use of a 
datum other than NAVD 88 (mean sea level) is acceptable. 
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2.2.3. Weather Conditions 

Inclement conditions increase the chance for errors in identification, 
measurement, and recordings.  Surveyors need to take extra time to assure 
proper identification of all monitoring wells surveyed, to eliminate ice- and 
snow-free surface elevation shots, and to carefully record survey data despite 
adverse conditions.  Obtaining stable tripod set-ups may be more difficult 
under these conditions.  Sightings should use shorter distances than under 
more favorable conditions.  Warm, sunny days generate heat waves that may 
present problems for optical instruments. 

 

3. Work at Hazardous Waste Sites 

Surveyors must be informed of hazardous site conditions and the potential for 
exposure.  On most sites that require Level D protection, surveyors do not 
need special training because they do not do “intrusive” work.  Check with the 
project manager, GEI risk management personnel, and/or the client to ensure 
that both GEI and the surveyors are appropriately informed and protected by 
insurance.  A site that requires personal protection above Level D must also 
be surveyed by OSHA-trained and properly equipped surveyors. 
 

4. References 

GEI Standard Operating Procedure FD-006: Handheld Global Positioning 
Receiver Operation.   

Rayner, William Horace and Schmidt, Milton O., Fundamentals of Surveying 
(1963), New York: American Book Company. 

Topcon Instruction Manual, Auto Level AT-G3, Topcon Corporation, Tokyo, 
Japan  

 

5. Attachments 

Attachment A – File Specifications for Subcontractors 

 

6. Contact 

Catherine Malagrida, P.G. 
Chad Conti, LEED AP, P.G. 
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Attachment A - File Specifications for Subcontractors  

 

1. General File Standards 

§ The method of naming files shall incorporate the name of the site and/or the 
GEI project number and the content.  For example, SITE NAME-001110-Site 
Layout. 

§ All files provided to GEI will be electronically transmitted or recorded on CD, 
DVD, or other permanent recording medium.  All referenced files and other 
supporting files such as special line types, color tables, images, etc. shall be 
included. 

§ All files are to be provided in .DWG or .DXF format and shall be compatible 
with AutoCAD Release 2007. 

§ It will be standard procedure to have purged all unused entities from a CAD file 
prior to delivery. 

§ Each file will be clearly labeled as follows: 
o Project No.: 
o Project Name: 
o Drawing Title: 
o File Size: 
o Date: 
o Revised Date: 

§ Files which contain non-standard ACAD fonts, line types or custom menus are 
not acceptable. 

 

2. General Drafting Standards 

All entity line types, colors, etc. are to be defined “BYLAYER.” 
 
It shall be standard to use “object snap” for the creation or insertion of all entities (as 
compared to “eyeballing”). 
 
All symbols will be originally drawn on layer “0.”  This will allow the symbol to acquire 
the color and line type properties it is inserted on.  All symbols used to define sample 
locations are to contain attributes describing the sample identifier and any elevation 
data required by contract. 
 
All line entities are to be continuous polylines (PLINES). 
 
All text shall be rotated such that it is readable from the bottom of the sheet and from 
the right of the sheet.  It will be standard to use the AutoCAD style “STANDARD” and 
Arial font whenever possible.  All text shall be of a size such that it is legible when 
plotted at the file's intended scale. 
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North up or to the right. 
 

3. General Layering Standards 

The following are some of the acceptable layer names.  Others may be added as 
needed.  Descriptions of new layers are to be provided to GEI. 

o PROPERTY (property lines) 
o TRAVERSE 
o BASELINE 
o BUILDING (buildings, other on-site/off-site structures) 
o STREET 
o ELEC (all electrical lines, manholes, power poles, transformers) 
o WATER (all water lines, manholes, hand holes, gates, valves) 
o SAN (all sanitary sewer lines, manholes, catch basins, if combined 

sanitary/storm sewer) 
o STM (all storm sewer lines, manholes, roof drains, catch basins) 
o CONTOUR (all contour lines & labels) 
o TEL (telephone) 
o GAS (all gas lines, valves, etc.) 
o TEXT 
o TANKRIVER 
o STREAM 
o SEDIMENT (sediment sample location) 
o SURFACE SOIL (surface soil sample location) 
o MW (monitoring well location) 
o BORING (soil boring location) 
o SURFACE WATER (surface water sample location) 
o PAD, SLAB, STRUCTURE, FND (foundations or miscellaneous 

structures) 
o EASEMENT 
o SAMPLING LAYERS (begin with “E” existing or “P” proposed) 

 

4. Additional Data Required 

All files shall be accompanied by a “check plot” of each file.  The “check plot” shall be 
checked for accuracy and corrected as necessary. 
 
Whenever surveyed files are supplied to GEI, they shall be considered incomplete 
until GEI is provided with copies of all field notes and sketches, data printouts, and a 
point reference file (if applicable). 
 

 



Remedial Investigation Work Plan 
Field Sampling Plan 
UniFirst Laundry Facility 
113 7th North Street, Liverpool, New York 
February 2022 
 

GEI Consultants, Inc., P.C.   

Section 4 – Drilling Methods (DM) 
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STANDARD OPERATING PROCEDURES 
DM-001 General Guidance on Determination of Appropriate Drilling Methods 

 

1. Objective 

There are multiple drilling methods which can be employed based on the type of 
stratum (e.g. overburden or bedrock) and the end use of borehole.  End uses include 
geotechnical investigation, subsurface soil sampling, and monitoring well installation 
or a combination thereof.  
 
The following text describes different methods of drilling with considerations for their 
use to collect groundwater and/or subsurface soil samples.  Profiles of subsurface 
conditions encountered and well installation details must be recorded on logs.  
Procedures for field documentation are provided in Section 4 - Field Documentation. 

2. Hollow-Stem Augers (HSAs)  

Borings can be installed in unconsolidated formations using solid-stem or hollow-
stem augers (HSAs). The augers are advanced by rotation and the drill cuttings are 
brought to the surface by travelling up the outside of the auger flights in a screw-like 
manner.  HSAs have the advantage of allowing the well to be installed inside the 
hollow stem of the auger, which prevents the borehole from collapsing. Upon 
reaching the planned well depth, the casing and screen are placed inside the HSAs 
and the flights are individually removed while the annular space around the well is 
filled with the filter pack and grout, as appropriate. Conversely, solid-stem augers 
must be completely removed from the borehole before well installation, which can 
lead to collapse of the borehole. For this reason, solid stem augers are seldom used 
for installation of monitor wells. 
 
HSAs come in a variety of sizes and allow collection of soil samples utilizing split 
spoons or Shelby tubes. Samples are collected ahead of the augers for determining 
soil/sediment type, stratigraphy, depth to the water table, and for collecting soil 
samples for chemical analysis. During this process, the standard penetration test 
(SPT, ASTM Method D 1586) can also be performed.  The HSA method also has an 
advantage over mud-rotary drilling techniques in that drilling mud is not used. Drilling 
mud can contaminate the soil samples and potentially reduce the yield of the wells. 
 
A disadvantage of the method is that HSAs cannot be used to drill into competent 
bedrock or through large boulders. Also, "heaving or running sands" can be forced 
up inside the augers as a result of strong vertical groundwater gradients, which can 
hamper efforts to collect soil samples or complete well installation.  Furthermore, the 
maximum depth achievable using HSAs, which is generally shallower than other 
methods, is dependent not only on the ability of the rig (e.g., horsepower, rig-torque, 
weight of augers etc.), but also the lithology of the material drilled. 
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3. Rotary Drilling  

Rotary drilling methods include both direct rotary and reverse-circulation rotary.  
Direct rotary is more commonly used in environmental investigations, whereas 
reverse-circulation rotary is used in drilling large-diameter water supply wells. In 
direct rotary drilling the borehole is advanced by rotating the drill pipe (rods) and bit 
to produce a cutting action. The cuttings are removed from the borehole by 
continuous circulation of a drilling fluid. The fluid or "mud" is pumped down the inside 
of the drill pipe and is circulated back to the surface on the outside of the pipe. The 
fluid removes the drill cuttings from the borehole and cools and lubricates the bit. 
Mud used during direct rotary consists of additives (e.g., bentonite), water, or air. 
 
Reverse-circulation rotary drilling is similar to direct rotary except the drill rigs are 
larger and the flow of the drilling fluid is reversed. The drilling fluid moves upward 
inside the drill pipes and circulates back to the borehole via settling pits. The drilling 
fluid returns to the borehole via gravity and moves downward in the annular space 
between the drill pipe and borehole wall. Drilling fluids for reverse-circulation rotary 
are generally water and any suspended particles picked up from the surrounding 
formations. 
 
Mud-rotary methods can be used to drill in both unconsolidated and consolidated 
(bedrock) formations. In addition, drilling mud stabilizes the borehole and limits the 
potential for borehole collapse. Disadvantages of using the mud-rotary method 
include the difficulty in determining the depth to the water table, the potential for 
drilling mud to impact soil samples and dragging of contamination into deeper zones 
since the drill cuttings are re-circulated in the borehole. Wells installed using this 
method typically take longer to develop than wells installed using the HSA or air-
rotary methods due to the invasion of mud filtrate into the formation. 
 
In air-rotary drilling, compressed air is directed down the inside of the drill pipe. As in 
mud-rotary drilling, air removes the cuttings and lubricates the bit. However, since air 
has no viscosity, it cannot be used to stabilize a borehole therefore, casing must be 
advanced in unconsolidated formations to keep the borehole open. This is why air 
rotary methods are best suited for drilling in bedrock formations. The percussion-
type air-rotary "hammer" bit provides the best penetration rate when drilling bedrock 
consisting of crystalline rock. However, when drilling above the water table, an air-
rotary bit can grind the soil and bedrock to a fine powder which is blown out of the 
hole with air and which has the potential to be inhaled. Therefore, drilling above the 
water table using air-rotary methods requires the addition of potable water to the 
borehole for dust control. In addition, the air compressor should be of the oil-less 
variety, or have a filter to prevent any oil from entering the borehole. 
 
A disadvantage of using rotary methods while drilling in unconsolidated formations is 
the requirement of pulling the drill pipe out of the hole each time a split-spoon soil 
sample is collected (and the SPT is performed).  This adds up to considerable 
amounts of time when deep wells are being installed or when continuous split-spoon 
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sampling is being performed. As stated above, split-spoons used to collect soil 
samples can become contaminated when they are advanced down a mud-filled 
borehole. 
 
A special type of rotary drilling is bedrock coring, wherein a special core bit and 
barrel are used to retrieve relatively undisturbed core samples of the bedrock. 
Coring allows better characterization of bedrock lithology and other features 
including orientation of fractures and bedding planes, which can control contaminant 
migration. Core barrels can either be unoriented or oriented. An oriented core is 
scribed with respect to magnetic north. Although more expensive than collecting an 
unoriented core, this method gives the true orientation of the features encountered in 
the core. 
 
Drilling fluids are generally air (air-rotary) or bentonite and/or water (mud-rotary). 
Water added to a borehole must be of potable quality. The source of the potable 
water used during the installation (and development) of monitor wells should be 
documented (e.g., in the Remedial Investigation Report). 
 
Bentonite is high swelling clay with sodium montmorillonite as its primary clay 
mineral.  Bentonite is added to water to increase the viscosity of the drilling fluid so 
that drill cuttings can be removed from the borehole more effectively. At the same 
time, the viscosity must be low enough to allow cuttings and coarse-grained particles 
to settle out once they are circulated out of the hole.  Bentonite also adds weight to 
the drilling fluid, which helps to maintain borehole stability. 

4. Sonic Drilling 

The method involves driving a core barrel using vibration, rotation, and a downward 
force to collect soil samples. A sonic drill rig looks and operates very much like a 
conventional top-drive rotary or auger rig. The main difference is that a sonic drill rig 
has a specially designed, hydraulically powered drill head or oscillator, which 
generates adjustable high-frequency vibrational forces. The oscillator uses two 
eccentric, counter-rotating balance weights or rollers that are timed to direct 100 
percent of the vibrational energy at 0 and 180 degrees. There is an air spring system 
in the drill head that insulates or separates the vibration from the drill rig itself. The 
sonic head is attached directly to the drill pipe or outer casing, sending the high-
frequency vibrations down through the drill pipe to the bit. 
 
A core barrel is advanced using vibration, rotation, and downward force to collect 
continuous soil cores up to 20 feet in length. The bit at the end of the core barrel 
contains carbide teeth allowing the core barrel to be advanced through most 
overburden, soft bedrock, and minor obstructions such as bricks and boulders. Once 
the core barrel has been advanced, a secondary or "over-ride" casing is advanced 
down to the same depth as the inner core barrel. The over-ride casing keeps the 
borehole from collapsing while the inner core barrel is removed. Once the core 
barrel is removed, the soil core is pushed out of the core barrel through the use of 
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vibration and either air or water pressure. Soil core diameters are dependent on the 
size of core barrel used and range from 3 to 12 inches. The use of multiple over-ride 
casings of increasing diameter allows the borehole to be telescoped down through 
multiple confining units.  The setup used in sonic drilling makes this drilling method 
amendable to collecting soil cores and installing wells in angled boreholes. With only 
the bottom of the inner and outer core barrel exposed to the aquifer at any given 
time, determining the location of the water table can be difficult. 
 
While this drilling method has the capability of drilling through and providing samples 
of coarse gravels, boulders, and tight clays, these situations will result in slow drilling 
or advancement of the core barrel. The result is a hotter core barrel and a longer 
contact time between the core barrel and the encased soil core. The aforementioned 
conditions will increase the probability that the sonic method will raise the 
temperature of the soil core and facilitate VOC and SVOC loss.  
 
The ability to quickly install deep borings and wells, while generating a large-
diameter continuous soil core, makes this drilling technique invaluable when 
continuous soil sampling is needed to assess deep or complex geological situations. 
However, sonic drilling's high cost, relative to other drilling methods, may be 
prohibitive for small projects or shallow boreholes. The higher cost of the drilling 
method should be weighed against the cost savings incurred due to its faster drilling 
rate and high quality of the soil core produced. 

5. GeoProbe®

The method involves hydraulically pushing hollow rods into the subsurface for the 
purpose of collecting soil and/or groundwater samples (e.g., Geoprobe

-Direct Push 

®

 

). The 
method can be used to collect discrete soil samples or install small-diameter wells 
used to collect groundwater samples.   

Advantages of the direct-push method include the relatively quick collection of 
groundwater samples and, when used along with a mobile laboratory, collection of 
data in “real” time. The method allows for collection of multiple samples in a day with 
the potential for achieving contaminant delineation in one mobilization of the field 
equipment. The data can also be used to select locations of permanent monitor 
wells. 
 
Disadvantages of the method include the fact that the data quality achieved is often 
suitable only for screening purposes. Direct-push methods typically result in very 
turbid samples since an oversize borehole is not produced and a filter pack is not 
used. Turbid samples can produce higher metal concentrations in groundwater 
samples since metals are typically adsorbed onto soil particles. Use of direct-push 
methods can also cause cross-contamination since contamination from shallow 
zones may be driven down to deeper zones. Due to the narrow diameter of the 
direct-push rods, samples are often collected with peristaltic pumps. When samples 
are collected for volatile organic compounds (VOCs) using peristaltic pumps, some 
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of the volatiles may be lost due to the pressure drop produced by the suction lift. In 
such cases, the VOC data must be qualified accordingly. For this reason, use of the 
peristaltic pump for collecting groundwater samples for VOC analysis is not 
recommended and approval for its use should first be obtained from the project 
manager or geologist. 
 
Another disadvantage of using direct-push technology for collecting groundwater 
samples is the potential to breech confining units. To prevent this, soil sampling 
using direct-push technology or conventional split-spoon sampling techniques 
should first be performed to identify the presence, depth and lateral extent of 
confining units. Pushing through confining units should be avoided if the presence of 
dense, non-aqueous-phase liquid (DNAPL) or very soluble compounds such as 
Methyl Tertiary Butyl Ether (MTBE) are suspected or the contaminant plume 
appears to be diving in the aquifer. 

6. Contact 

Gary Fuerstenberg 
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STANDARD OPERATING PROCEDURE 
DM-002 Hollow-Stem Auger 

 
1. Objective 

Describe standard operating procedures for drilling of overburden soil borings using 
hollow-stem augers.   

2. Execution 

 Confirm that the appropriate measures have been taken for clearance of 
potential subsurface utilities.  The responsibility for clearance may vary, 
depending on the client.     

 Inspect the drilling rig to make sure it is clean and that the down-hole 
equipment has been steam-cleaned or pressure-washed.  Record 
observations in the field notebook (See SOP FD-001).  

 Observe that the augers are vertical when the first section is advanced into 
the ground. 

 Use a 140-lb hammer to drive the sampler, unless conditions necessitate 
using a 300-lb hammer (see SOPs SM-001, Split-Spoon Sampling and SM-
0003, Soil Classification, for details).  Count and record the number of blows 
per 6-inch increments, confirming blow counts with driller if necessary). 

 Decontaminate the split-spoon sampler after each use (see Equipment 
Decontamination, SOP QA-001) or use another decontaminated split-spoon 
sampler.  

 Ensure that the drillers advance the augers only after they have inserted the 
auger plug (to prevent soil from entering the augers while advancing to the 
next sample interval).   

 Request that the drillers remove the auger cutting bit/plug and insert the split-
spoon sampler into the interior of the augers.  Measure the stick-up of the 
rods attached to the sampler to ensure that the nose of the spoon is in virgin 
soil below the augers.   

 Watch for signs of a soil strata change at depth during drilling (i.e., change in 
blow counts, change in soil color, soil wetness, soil contamination, bouncing 
of the drill rig, etc.).  If important to the investigation, stop drilling and collect a 
soil sample. 

 If subsurface soil samples are being collected with split-spoon samplers, 
ensure that the drillers use a 30-inch drop of the 140-pound hammer.  The 
number of blow-counts for each 0.5 foot penetration provides important 
geotechnical data. 

 Repeat until the borehole has been drilled to the desired depth.   
 If a monitoring well is not installed in the soil boring, fill the boring with either 

cement/bentonite grout or properly-tamped and hydrated bentonite.  Check 
with Project Manager and/or the appropriate regulatory personnel before 
using drill cuttings to backfill the boring.   
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 If a monitoring well will be installed, refer to SOP DM-007. 
 Complete boring log and, if necessary, well installation logs (SOP SM-003, 

Soil Classification).  
 Record boring locations on a site map and in a field notebook sketch.  If the 

boring location will not be surveyed, measure each location from on-site 
reference points and record the information in the field notebook so that the 
location can be plotted on site figures. 

3. Limitations 

 In areas of significant soil contamination, hollow-stem augers may cross-
contaminate upper soil layers as contaminated cuttings move up the auger 
flights.  The potential also exists for contaminated augers to carry 
contamination to deeper soil strata 

 If significant unanticipated contamination is encountered during drilling, stop 
drilling to confer with the project manager and evaluate health and safety 
conditions.  If the borehole is to be advanced below the contaminated strata, 
use telescoping techniques (see SOP DM-008 Monitoring Well Telescoping 
Techniques) to avoid cross-contaminating underlying geologic strata.   

 When drilling below the groundwater table in fine to medium sands, the 
potential exists for the phenomenon of “running sands” or “blow in” to occur.   
Frequent measurements inside the hollow-stem augers after the drill bit/plug 
is removed will indicate if running sands are present.  If sands start to flow 
into the auger, pour clean water into the augers and keep the augers filled 
during sampling. 

 If necessary, arrange for the storage of contaminated soil cuttings and water 
in drums or other appropriate containers in a secure place at the site.  
Containers should be labeled. 

 Plan the drilling program to drill borings from the least- to most-contaminated 
areas.  Be prepared in advance and know where alternative drilling locations 
are in the event that problems are encountered at each planned soil boring 
location.  Alternative locations will need to have utility clearance. 

 Down-hole drilling equipment should be steam cleaned or pressure-washed 
between holes unless otherwise directed by the project manager. 

 Record when standard operating procedures are deviated from.  The drilling 
inspector should also record any detected odor from the boring and depth 
encountered.  

4. References 

Standard Practice for Design and Installation of Ground Water Monitoring Wells 
in Aquifers (October 1990), American Society for Testing and Materials [ASTM] 
D5092-90 
 
Nielsen, D.M. (1993), “Correct Well Design Improves Monitoring,” Environmental 
Protection, July, pp. 38-49 



GEI CONSULTANTS, INC.  SOP No. DM-002 
Environmental Standard Operating Procedures   Revision No. 2 
Atlantic and New England Regions   Effective Date: June 2011 
 

 3 of 3 SOP No. DM-002  
 

 
Standard References for Monitoring Wells (April 1991), Commonwealth of 
Massachusetts Department of Environmental Protection, WSC-310-91 

5. Attachments 

Attachment A – Hollow-Stem Auger 

6. Contact 

Gary Fuerstenberg 
Cathy Johnson 

 

 

 
 
 
 
 
 
 
 
 
 



SOP DM-002

Attachment A – Hollow Stem Auger
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STANDARD OPERATING PROCEDURE 
DM-003 Air Rotary Drilling with Casing 

 
1. Objective 

Describe standard operating procedures (SOP) for drilling of soil borings 
using casing by either the rotary method or air method. 

2. Execution 

 Confirm that appropriate measures have been taken for clearance of 
potential subsurface utilities.  The responsibility for clearance may 
vary, depending on the client.     

 Inspect the drilling rig to make sure it is clean and that the down-hole 
equipment has been steam-cleaned or pressure-washed.  Record 
condition of down-hole drilling equipment.  Record all observations in 
the field notebook (See SOP FD-001).  

 Confirm that the casing (i.e., the borehole) is vertical when the first 
section of casing is advanced into the ground.  

 For all soil samples, use a 140-lb hammer to drive the sampler, unless 
conditions necessitate using a 300-lb hammer (see SOP SM-001 Split-
Spoon Sampling and SOP SM-003 Soil Classification 

 Decontaminate the split-spoon sampler after each use (see SOP QA-
001 Equipment Decontamination). 

for details).  
Count and record the number of blows per 6-inch increments, 
confirming blow counts with driller if necessary. 

 Advance the casing with the drive hammer and periodically clean out 
cuttings using a pneumatic hammer.  A water spray and shield may be 
used for dust control and to control rock chips.  

 Potable water should be used as the drilling fluid.  If subsurface soil is 
sufficiently permeable to require a thicker fluid, drilling mud may be 
used to increase fluid viscosity, with prior approval from the project 
manager.   

 To continue advancing the boring, additional lengths of casing are 
added one at a time, repeating this sequence until the required depth 
is reached.   

 If an obstruction is encountered, the driller should attempt to penetrate 
the obstruction with a pneumatic hammer. 

 If a monitoring well is not installed in the soil boring, fill the boring with 
either cement/bentonite grout or properly-tamped and hydrated 
bentonite.  Check with Project Manager before using drill cuttings to 
backfill the boring.   

 If a monitoring well will be installed, follow SOP DM-007. 
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 If the boring location is not going to be surveyed, measure each 
location from on-site reference points in the field notebook so that it 
can be relocated and plotted on figures. 

3. Limitations 

 To advance the boring, it may be necessary to use casing to maintain 
air pressure.  Additional lengths of casing are then added one at a 
time, repeating this sequence until the required depth is reached.   

 If unanticipated contamination is encountered, stop drilling to confer 
with the project manager and evaluate health and safety conditions.   

 If the borehole is to be advanced below the contaminated strata, use 
telescoping techniques (see DM-008 Monitoring Well Telescoping 
Techniques) to avoid cross-contaminating underlying geologic strata.   

 When drilling below the groundwater table in fine to medium sands, the 
potential exists for the phenomenon of “running sands” to occur.  A 
head should be kept on the borehole at all times. 

 Arrange for the storage of contaminated soil cuttings and water in 
drums or other appropriate containers in a secure place at the site (see 
SOP SC-003, Investigation Derived Waste Management). 

 Plan the drilling program to drill borings from the least to most 
contaminated areas.  Be prepared in advance and know where 
alternative drilling locations are in the event that problems are 
encountered at each planned soil boring location.  These locations 
must also have been cleared by the state utility service prior to drilling. 

 Document variations from standard operating procedures.   

4. References 

ASTM D 5782 – Guide for Use of Direct Air Rotary Drilling for 
Geoenvironmental Exploration and Installation of Subsurface Water-
Quality Monitoring Devices 

5. Contact 

Gary Fuerstenberg 
Cathy Johnson 
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STANDARD OPERATING PROCEDURE 
DM-004 Sonic Drilling 

 
1. Objective 

Describe common sonic drilling procedures.  
 
Prior to drilling confirm that utility clearance has been completed and that the drilling 
rig has been appropriately decontaminated. 
 

2. Execution 

 Collect soil cores in runs of 5 to 10 feet. Some sonic rigs can collect a 20 foot 
sample, but the process generates a significant amount of heat that may 
degrade sample quality.  

 Classify and sample the soil located within the liner.  
 Excess soil should be placed in a 55-gallon drum for disposal. 
 The core barrel should be cleaned with tap water following each use.   
 The core barrel is then advanced within the isolation casing to collect the next 

soil core interval.   
 Add water between the inner core barrel and the outer override casing. This 

will reduce friction between the casings and adsorb heat. 
 Maximize drilling advance rate. The faster the core barrel is advanced, the 

less likely the core barrel will heat up.  Drilling with a 3-inch diameter core 
barrel and a 5-inch diameter override casing, instead of the standard 4-inch 
core barrel and 6-inch over-ride casing, may increase advance rates and 
reduce the potential for soil core heating.  

 If a significant decrease in drilling advance rate is observed, stop drilling and 
remove soil that has accumulated in the core barrel.  Resume drilling through 
the resistant material (gravel, boulder, hard clay, etc.). When the resistant 
material has been penetrated and the drilling advance rate increases, stop 
drilling and remove what material has accumulated in the core barrel.  

 Wash down the core barrel with cool water to cool the core barrel and 
associated casing, and resume drilling. 

 If a well is to be installed in the borehole, the sandpack and grout are placed 
as the core-barrel and over-ride casing(s) are selectively vibrated out of the 
ground. The vibratory action should facilitate settlement of the sandpack and 
grout. Upon completion, no casing is left in the ground other than the well 
casing and screen. 

3. Limitations 

 Disturbance of the soil core is most likely to occur during removal of the soil 
core from the core barrel. The soil cores are usually vibrated out of the core 
barrel into plastic bags approximately 5 feet in length. As the plastic bags are 
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a little larger than the soil core itself, fragmentation of the soil core may occur 
as the core is extruded into the bag or while the bagged core is being moved 
in an unsupported manner. Soil conditions that are prone to disturbance 
include wet or dry zones that contain little or no fines, and well graded sands 
that contain significant volumes of water. 

 If integrity of the soil core is of concern, the following procedures should be 
implemented: 

o Measures should be taken to ensure that the core, from the time it is 
extruded from the core barrel, is rigidly supported through the use of 
some type of cradle or carrying device. 

o The core should not be removed from its cradle until all sampling of the 
core has been completed. Acrylic liners are available for some core 
sizes and can be used to hold the core together upon removal from the 
core barrel. 

o If the soil is to be sampled for volatile organic compounds (VOCs), 
acrylic liners must be used. 

o Sampling of the soil core for VOCs or semi-volatile organic compounds 
(SVOCs) must be approved on a case by case basis. Proposals for 
VOC or SVOC soil core sampling must include provisions to minimize 
core fragmentation and heat generation, such as: 

• Acetate liners in the core barrel so that the soil core does not 
have to be extruded out of the core barrel. 

• Limit the length of soil core generated during a given downhole 
run.  

• Implement practices to reduce the residence time of the soil 
core in the core barrel.  

 For the analysis of SVOCs, the use of the acetate liners is not required.   
 The large diameter of the core barrel enables ground water sampling 

equipment to be placed inside the core barrel so that discrete depth 
groundwater samples can be collected during borehole advancement. 

4. References 

Standard Practice for Design and Installation of Ground Water Monitoring Wells 
in Aquifers (October 1990), American Society for Testing and Materials [ASTM] 
D5092-90 

5. Contact 

Melissa Felter 
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STANDARD OPERATING PROCEDURE 
DM-005 Drive and Wash 

 

1. Objective 

The objective of this standard operating procedure (SOP) is to standardize the 
drilling of overburden soil borings for environmental investigations.  This SOP 
addresses the use of casing with either the drive-and-wash or spin method to drill 
the soil boring.    

2. Execution 

 Contact the owner to determine the locations of underground 
utilities/obstructions.  Verify with the contractor that the utility clearance 
service in the particular state has been contacted.  Ask subcontractor to 
provide a utility clearance authorization number and record the number in the 
fieldbook (See SOP PM-001 Utility Markout).   

 Steam cleaning may be performed by drillers either on site or prior to site 
mobilization.  If performed prior to site mobilization, observe the drilling rig to 
make sure it is clean and that the down-hole equipment has been steam-
cleaned.  Check that the steam-cleaner is working properly (i.e., that steam is 
being produced).  Measure and record lengths of all down-hole drilling 
equipment, including the drive shoes and miscellaneous rods and 
attachments.  Record all observations and measurements in the field 
notebook (See SOP FD-001). 

 If a surface-soil sample is desired, collect this sample with a split-spoon 
sampler prior to setting the casing up over the borehole.  For all soil samples, 
use a 140-lb hammer to drive the sampler, unless conditions necessitate 
using a 300-lb hammer (see SOP SM-001 Split-Spoon Sampling and SOP 
SM-003 Soil Classification for details).  Count and record the number of blow 
counts per 6-inch increments, confirming blow counts with driller if necessary. 

 Decontaminate the split-spoon sampler after each use (see SOP QA-001 
Equipment Decontamination). 

 Instruct drillers to drill the borehole, either by pounding or spinning the casing, 
to the top of the next sampling interval. 

 The wash water should be carefully observed for indications of a soil strata 
change with depth (i.e., change in soil color and particle size).  Record the 
changes and depth of changes on the boring log.  Make sure that the soils in 
the borehole have been fully removed by the rotary bit before sampling by 
measuring the depth of the borehole, or by measuring the length of stick-up of 
drill rods to verify that the driller has sufficiently cleaned out the boring. 

 Monitor the return wash water and record water losses from around the 
borehole onto the ground surface. 
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 Follow steps 4-8 until the borehole has been drilled to the desired depth.  If 
refusal is encountered, a 5-foot core of the rock (at a minimum) may be 
required to confirm the bedrock surface (see site-specific field sampling plan). 

 If a monitoring well is not installed in the soil boring, fill the boring with either 
cement/bentonite grout, properly-tamped and hydrated bentonite, or other 
specified materials as indicated in the site-specific field sampling plan.  
Backfilling of the environmental borehole should not be completed with drill 
cuttings (see site-specific field plan for deviations). 

 Complete boring log and, if necessary, well installation logs (see SM-006 
Rock Coring Log SOP). 

 Record boring locations on a site map.  Measure each location from on-site 
reference points and record the information in the field book. 

3. Limitations 

 At all times, follow safety procedures as defined in the site-specific Health and 
& Safety Plan. 

 When the first 5-foot section of casing is pounded into the ground, make sure 
that the casing (i.e., the borehole) is vertical.   

 If significant unanticipated contamination is encountered during drilling, stop 
drilling to confer with the project manager and evaluate health and safety 
conditions.   

 If the borehole is to be advanced below the contaminated strata, use 
telescoping techniques (see DM-008 Monitoring Well Telescoping 
Techniques) to avoid cross-contaminating underlying geologic strata.   

 While drilling through contaminated strata, do not recirculate the drilling water.  
Be prepared to containerize the drilling water in these situations. 

 When drilling below the groundwater table in fine to medium sands, the 
potential exists for the phenomenon of “running sands” to occur.   To 
minimize the problem, remove the drill rods with the rotary bit very slowly 
while adding potable water to the casing.  A head should be kept on the 
borehole at all times. 

 Arrange for the storage of contaminated soil cuttings and water in drums or 
other appropriate containers in a secure place at the site (see SOP SC-003, 
Investigation Derived Waste Management). 

 Plan the drilling program to drill borings from the least to most contaminated 
areas.  Be prepared in advance and know where alternative drilling locations 
are in the event that problems are encountered at each planned soil boring 
location.  These locations must also have been cleared by the state utility 
service prior to drilling. 
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4. References 

Standard Practice for Design and Installation of Ground Water Monitoring Wells 
in Aquifers (October 1990), American Society for Testing and Materials [ASTM] 
D5092-90 
 
Nielsen, D.M. (1993), “Correct Well Design Improves Monitoring,” Environmental 
Protection, July, pp. 38-49 
 
Standard References for Monitoring Wells (April 1991), Commonwealth of 
Massachusetts Department of Environmental Protection, WSC-310-91. 
 
ASTM Standard D1586, Standard Method for Penetration Test and Split Barrel 
Sampling of Soils 

5. Contact 

Gary Fuerstenberg 
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STANDARD OPERATING PROCEDURE 
DM-006 Geoprobe® Direct Push Boring  

 

1. Objective 

Describe standard operating procedures (SOP) for drilling of overburden soil borings 
using Geoprobe® and MacroCore® technologies.   

2. Execution 

 Confirm that appropriate measures have been taken for clearance of potential 
subsurface utilities.  The responsibility for clearance may vary, depending on 
the client.     

 Inspect the drilling rig to make sure it is clean and that the down-hole 
equipment has been decontaminated (QA-001).  Record condition of all 
down-hole drilling equipment.  

 Make sure the sampler is fitted with a piston rod assembly to block the 
sample tube until the desired subsurface sample interval is attained.  Upon 
reaching the target sample depth, the piston tip will be released and the 
discrete sampler device is then advanced to collect the representative 
sample.  This reduces the volume of slough that is collected. 

 When the sampler is brought to the ground surface, it should be opened 
immediately, and the length of recovery should be measured and recorded.   

 Log the soil sample using USCS procedures (SOP SM-003).  Collect 
analytical samples if necessary (SOP SM-001). 

 Decontaminate the cutting shoe if necessary (SOP QA-001 Equipment 
Decontamination) and have driller reassemble the parts with a new liner.  

 Repeat the procedure described above until refusal or the boring is 
terminated. 

 Periodically verify that depths cited by drillers are accurate.  

3. Limitations 

 If significant unanticipated contamination is encountered during drilling, stop 
drilling to confer with the project manager and re-evaluate health and safety 
conditions.   

 Arrange for the storage of contaminated soil cuttings and water in drums or 
other appropriate containers in a secure place at the site (see SOP SC-003, 
Investigation Derived Waste Management). 

 If possible, plan the drilling program to drill borings from the least to most 
contaminated areas.  Be prepared in advance and know where alternative 
drilling locations are in the event that problems are encountered at soil boring 
locations.  These locations must also have been cleared by the state or local 
utility service prior to drilling. 
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4. References 

ASTM D6001-05 Guide for Direct Push Water Sampling for Geoenvironmental 
Investigations, April 2005 

 
Geoprobe Systems, “Geoprobe MacroCore MC-5 1.25-inch Light Weight Center 
Rod Soil Sample System SOP”, Technical Bulletin No. MK 3139, November 2006 

5. Attachments 

Attachment A – Geoprobe® with Macrocore® Sampler Assembly 

6.  Contact 

Melissa Felter 
Cathy Johnson 

 



SOP DM-006

Attachment A – GeoProbe® with Macrocore® Sampler Assembly

Above: Diagram of a 
Macrocore® sampler

Right:  A track-mounted 
GeoProbe ® Rig



GEI CONSULTANTS, INC.  SOP No. DM-007 
Environmental Standard Operating Procedures   Revision No. 2 
Atlantic and New England Regions  Effective Date: June 2011 
  
 

 1 of 4 SOP No. DM-007  
 

STANDARD OPERATING PROCEDURE 
DM-007 Monitoring Well Construction and Installation 

 
1. Objective 

Describe installation procedures for overburden monitoring wells screened across or 
below the groundwater table.   
 
Well dimensions (well diameter, screen length, and screen slot-diameters) will be 
specified in the Work Plan.  This SOP assumes the monitoring wells will be 
constructed of flush-joint PVC pipe and the screened section will have factory-slotted 
openings.   

2. Execution 

Attachment A provides a diagram of typical shallow, intermediate, and deep 
groundwater monitoring well construction detail. A Groundwater Monitoring Well 
Installation Log is in Attachment B. 
 Measure and record the depth of the completed soil boring before beginning 

the well installation. 
 If possible, measure the depth to groundwater in the borehole over a 10 to 15 

minute period to ensure that the groundwater elevation has approximately 
stabilized.  Compare the saturated soil depth estimated from split-spoon 
samples to the measured water level in the borehole.  If drilling water has 
been used during boring advancement, pump the water out of the borehole to 
the static water depth, based on examination of the soil samples, and monitor 
the recovery of groundwater until the level has stabilized. 

 If it is not possible to accurately measure the depth to groundwater in the 
borehole due to low permeability in the formation, use the saturated soil depth 
observed in the collected samples or measured water depth in a nearby 
existing monitoring well to estimate the depth to water in the borehole.  

 For shallow monitoring wells, select the monitoring well screen and riser 
lengths so that the slotted section of the screen intersects the groundwater 
table. Screen lengths of 15 feet or less are preferred and 10 foot screens are 
most common.  If the water table is seasonally high or low or if the well is in a 
location where the water table is likely to be tidally influenced, appropriately 
place the screened section to allow for the screen to intersect likely future 
water tables. 

 For intermediate or deep wells screened entirely below the water table, select 
the monitoring well screen and riser lengths as described in the Work Plan.  
Screen lengths of 10 feet or less are preferred.   

 If the borehole is deeper than the desired well depth or the bottom of the well 
is close to a change in soil strata, then fill the base of the borehole with 
bentonite. Keep in mind that bentonite swells when hydrated, and that filter 
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sand should be placed at the bottom of the borehole above the bentonite 
before installing the well. 

 Prevent well materials from contacting foreign substances during installation.  
Precautions may include requiring the driller to wear clean gloves while 
handling well materials and requiring that well materials not be placed onto 
the ground or pavement without a protective barrier such as polyethylene 
sheeting being present 

 Confirm that the driller installs a minimum one-inch sump with a bottom cap to 
the bottom of the well screen.  See the Work Plan for locations that may 
require larger sumps.  

 Monitoring wells can be constructed of either 1, 1.5, 2 or 4 inch inner diameter 
(ID) Schedule 40 threaded flush-jointed PVC.  Refer to the work plan for the 
site-specific requirements.  Flush-threaded well materials should be used.  Do 
not allow the driller to use glues, as they typically contain solvents that could 
affect on groundwater quality.  

 Stainless steel well materials may be used if required in the Work Plan. Select 
slot size based on grain size of the formation and on requirements in the 
Work Plan. 

 Confirm that the driller places at least 12 inches of clean uniformly graded 
medium quartz filter sand pack into the base of the borehole, if required in the 
Work Plan.   

 The driller should remove the drilling casing/augers from the borehole slowly, 
at a maximum of 2-foot intervals, at the same time that filter sand is added.  
The drillers should take frequent measurements of the depth to sand.   

 Confirm that the driller has added adequate sand to surround the area around 
the slotted section.  The filter sand should extend at least 2 feet above the top 
of the slotted section.  

 The driller should place a bentonite seal above the filter pack.  If the seal is 
above the water table, use at least 5-gallons of potable water to hydrate the 
bentonite before grouting the remaining annular space, or otherwise 
backfilling the remaining annular space as discussed with the Project 
Manager. Tamp seal.  It should extend 1 to 2 feet above the filter sand. 

 If required by the Work Plan, the driller should use bentonite-cement and 
grout the annular space from the top of the bentonite seal to the ground 
surface.  Bentonite cement grout should be placed using tremie methods.  
Grout should be mixed in approximately the following proportions: 7.5 gallons 
water to one 94-lb bag of cement to 2-4 lbs of pulverized bentonite.  The grout 
must be mixed using a pump (such as one on the rig) to ensure proper 
mixing.   

 The drillers should cut the monitoring well riser at an angle or make "V"-notch 
in the riser pipe as a benchmark for surveying and groundwater 
measurements.  The driller should cut the well riser so that the top of the well 
will be approximately 3 inches below the top of protective casing.  The top of 
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the riser should be close enough to the top of the surface casing to allow 
reading of depth markings on a water level indicator tape.  

 The protective surface casing is either a flush-mounted roadbox or a steel 
“stick up” pipe.  The base of either type of casing should extend at least 1 foot 
into the grout below the ground surface (below the frost line) whenever 
possible. 

 The protective casing should be set by placing cement in the annular space 
between the protective casing and the borehole up to the ground surface.  If 
possible, the driller should slope the cement radially away from the protective 
casing at the ground surface to promote surface water runoff.   

 In areas of high traffic or areas of parking lots and/or roadways where plowing 
occurs, set the roadbox flush with the ground surface to avoid damage to the 
well. 

 If the well is installed in a high-traffic area and is completed with a steel “stick 
up” pipe, additional protection such as steel pole bumpers around the steel 
“stick up” pipe may be necessary. 

 If possible a locking cap should be placed on the steel “stick up” pipe.  If the 
surface casing is flush mounted, a locking expansion plug should be placed, if 
possible, inside the top of the well riser pipe.  

 All well locations should be photodocumented in accordance with SOP FD-
004 Photodocumentation. 

 Label the outside of the protective well casing with a paint pen.  If the well is 
not going to be surveyed, measure the location to nearby landmarks so that 
the well may be located in the future and plotted on figures.  Make sure to 
enter this information in the field notebook).  If possible, place a brightly 
colored stake or other identifier adjacent to the well. 

 Develop the well (see SOP DM-009, Monitoring Well Development). 

3. Limitations 

 Do not screen across different hydrostratigraphic units (for example, outwash 
sands, confining layers or till) unless specified in the Work Plan or approved 
by the Project Manager. 

 
 If the formation is composed of a material that is uniformly coarser than the 

filter sand, the grain size of the filter sand should be increased.  Consideration 
should also be given to changing the slot size on the well screen.  Differences 
in average grain size should generally not be greater than a factor of two to 
four times. 
 

 Do not use drill cuttings to backfill during monitoring well installation unless 
specified by the work plan or project manager.   
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4. References 

Standard Practice for Design and Installation of Ground Water Monitoring Wells 
in Aquifers (October 1990), American Society for Testing and Materials [ASTM] 
D5092-90 
 
Nielsen, D.M. (1993), “Correct Well Design Improves Monitoring,” Environmental 
Protection, July, pp. 38-49 

 
 Standard References for Monitoring Wells (April 1991), Commonwealth of 

Massachusetts Department of Environmental Protection, WSC-310-91. 
 

5. Attachments 

Attachment A – Typical Shallow, Intermediate, and Deep Groundwater Monitoring 
Well Construction Detail 
 
Attachment B – Groundwater Monitoring Well Installation Log  

6. Contact 

David Terry 
Anne Leifer 

 

 



Attachment A - Well Detail



Project GEI Proj. No.

City / Town Location

Client N 
Contractor

Driller Install Date

Survey

Datum: Length of Surface Casing above Ground

Ground Dist. Top of Surf. Casing to Top of Riser Pipe
Elevation:

Type and Thickness of Seal
around Surface Casing

ID of Surface Casing
depth Type of Surface Casing

Depth Bottom of Surface Casing

ID and OD of Riser Pipe
Type of Riser Pipe

Fill Type of Backfill around Riser Pipe

Diameter of Borehole

Depth Top of Seal
depth Type of Seal

Depth Bottom of Seal

Depth Top of Screened Section

Type of Screen
Description of Screen Openings

Sand ID and OD of Screened Section

Type of Filter Material
depth

Depth Bottom of Screened Section

Depth Bottom of Silt Trap

Depth Bottom of Filter Material

Till Depth Top of Seal
Type of Seal
Depth Bottom of Seal

Type of Backfill below Filter Material

Bottom of Borehole

Notes:
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STANDARD OPERATING PROCEDURE 
DM-008 Telescoped Drilling 

 

1. Objective 

Describe telescoped drilling used to prevent the connection of two stratigraphic 
layers during boring advancement and/or monitoring well installation.  This type of 
drilling is commonly used to prevent higher density contaminants (such as in coal tar 
or chlorinated solvents) from migrating downward in a boring. 
 
Telescoped drilling is used with air rotary drilling (SOP DM-003) and drive-and-wash 
drilling (SOP DM-005).  Refer to these SOPs for procedures to be performed prior to 
installing casing. 
 

2. Execution 

 Confirm that drilling tools have been appropriately decontaminated. 
 Drill or core at least four feet into the stratigraphic unit (bedrock, till, etc.) to 

confirm the unit and provide a “socket” into which permanent casing can be 
grouted. 

 The socket diameter should be at least two inches larger that the casing to be 
installed. 

 The casing that will be installed should be large enough to allow smaller 
diameter drilling tools inside it to advance deeper, without the possibility of 
cross-contamination or hydraulic connection between the shallower and 
deeper units. For example, a six-inch casing is large enough for use of 4-inch 
tools inside it.  

 Freshly mixed grout is required to set the large-diameter casing into the unit 
to be isolated. Depending on application, a mixture of Portland cement and 
bentonite meets most grouting requirements. For proper consistency, use no 
more than 6 gallons of water per 94-pound sack of cement. Add a few pounds 
of bentonite or hydrated lime per sack of cement for better flow. 

 The driller should use a tremie pipe to deliver grouting outside the casing.  
Follow these steps to complete grouting using this method:  

i. Lower the casing to the bottom of the borehole. Make sure that the 
lower end of the casing is tightly seated at the bottom.  

ii. Mix a sufficient quantity of grout and pump it through the tremie pipe.  
As the grout is placed, lift the tremie pipe slowly, but keep the lower 
end submerged in the grout.  

iii. Fill the casing with water as the grout is placed to balance the fluid 
pressure inside and outside the casing. Doing so prevents grout from 
leaking under the bottom of the casing. 
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iv. Allow the grout to set for a minimum of 24 hours.  Some regulatory 
agencies require 48 hours. 

v. Using smaller diameter drilling tools, advance through the existing 
casing into the underlying unit to continue investigation.  Install 
additional casing or PVC into the unit, or leave it as an open borehole.  

 

3. Limitations 

 If dense non-aqueous phase liquid (DNAPL) and/or dissolved contamination 
is suspected in the shallow (weathered) bedrock, then installation of casing in 
the rock may not be wise.  It could hide the DNAPL from detection and/or 
result in cross-contamination of deeper rock.  A shallow bedrock well may be 
called for to characterize the impacts.  Consult with the Project Manager. 

 Other casing installation methods, such as pressure-grouting may be more 
appropriate.  Consult with the Project Manager. 

4. References 

Environmental Protection Agency, Region 4, “Environmental Investigation Standard 
Operating Procedures and Quality Assurance Manual, Chapter 6 – Design and 
Installation of Monitoring Wells,” November 2001.  

5. Contact 

Gary Fuerstenburg 
Catherine Johnson 
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STANDARD OPERATING PROCEDURE 
DM-009 Monitoring Well Development 

 
1. Objective 

Describe standard procedures to remove fluids from monitoring wells (introduced 
during drilling) and maximize the movement of groundwater into the well by 
removing fine particles in the well and sand pack around the screen. 

2. Execution 

To prevent cross contamination between monitoring wells, use dedicated equipment 
and/or appropriately decontaminated equipment to perform monitoring well 
development.  See SOP QA-001 Equipment Decontamination and the Work Plan for 
more information.   
 
For deep or large diameter monitoring wells, it may be necessary to use a re-usable 
pump system, such as a Grundfos pump, to develop monitoring wells.  

 
 Calculate the volume of water in the monitoring well (one well volume) using 

the following table: 
 

Well diameter (inches)  Volume (gal/ft) 
 1    0.04 
 1.5    0.09 

2    0.16 
3     0.36 
4     0.65 
6    1.50 
 

The equation used to establish these volumes is presented in Section 4.  
 

 Calculate or estimate the amount of water introduced to the borehole 
during drilling.  At a minimum, this is the amount of water that should be 
removed during development. Removing less water than was introduced 
and allowing additional time for the surrounding formation to clear of 
injected drilling fluids may be considered as an alternative if the volume of 
introduced water was large.   

 
 Record the volume of water purged in the field notebook or on the Monitoring 

Well Sampling Form (Attachment A).  
 

 Collect a sample of water from the monitoring well with the selected 
submersible pump (e.g. 12-volt whale pump or Grundfos pump), a bailer, or a 
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Waterra system.  Record the physical properties (color, turbidity, odors, etc.) 
of the sample.   

 
 The volume of water that should be removed will depend on the work plan, 

local regulatory guidance, and/or the volume of water that was introduced 
during drilling and well installation.  Typical guidance for the removal volume 
includes:   

 
o Ten well volumes. 
o The volume of fluid added during drilling. 
o The volume required to remove enough suspended particles so that 

the turbidity of the water is less than 50 nephelometric turbidity units. 
 

If needed, pump the ground water into a 5-gallon pail so that the volumetric flow 
rate and total water volume from the pump or bailer can be calculated. 
 
Measure the groundwater level in the well during development to assess if the 
pumping rate is sufficient to create a drawdown in the well. 
 
Observe the groundwater every few well volumes during the pumping and record the 
physical properties (color and turbidity).  
 
If required by the Work Plan, conduct surging in the monitoring well.  See the Work 
Plan for the method of well surging to be used. If surging is necessary, do so only 
after initial pumping at the well has occurred and fine sediments have been 
removed. 
 
Slowly move the surge block up and down in the well.  Periodically remove the surge 
block and purge the groundwater until it is relatively clear again.  Start at a slow 
pace and progress to a faster surging action through time. 

3. Limitations 

Always remove groundwater with fine particles from the well before surging. The fine 
particles may be forced into the well screen by the surging action.  They may also 
damage the pump. 
 
If the ground water in the monitoring well is contaminated, the water removed during 
well development may need to be placed in a properly-labeled drum and disposed of 
in accordance with local, state, and federal regulations (see SC-003 Investigation 
Derived Waste).   
 
If the soils around the well screen are composed of fine-grained silts and clays, over-
pumping and mechanical surging is not recommended since these more vigorous 
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techniques can cause mixing of the fines into the filter pack.  To develop these wells, 
use of a bailer is recommended. 

 
There are occasions when the turbidity of groundwater cannot be meaningfully 
reduced.  On these occasions, a minimum of ten volumes should be removed, and 
the Project manager should be consulted. 
 
Sampling of groundwater should generally not occur within one week after 
development. In some regions or regulatory jurisdictions, a minimum of two weeks 
may be required before sampling.  If no water was introduced to the formation during 
drilling, this waiting period may be shortened if required by the project.  See the 
Work Plan for additional information.  

 

4. References 

Standard Practice for Design and Installation of Ground Water Monitoring Wells in 
Aquifers (October 1990), American Society for Testing and Materials [ASTM] D5092-
90. 
 
Nielsen, D.M. (1993), "Correct Well Design Improves Monitoring," Environmental 
Protection, July, pp. 38-49. 
 
"The Methods & Mechanics of Well Development, Part 2 of 5," National Drillers 
Buyers Guide, March 1993, p. 17. 
 
Massachusetts Department of Environmental Protection, “WSC-310-91Standard 
References for Monitoring Wells, Section 4.5 Decommissioning of Monitoring Wells”, 
January 1991 
. 
 
U. S. EPA Environmental Response Team Standard Operating Procedure SOP: 
2044 ,” Monitor Well Development” REV: 0.1, 10/23/01 

5. Attachments 

Attachment A - Monitoring Well Sampling Form 

6. Contact 

Gary Fuerstenberg 
Anne Leifer 
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MONITORING WELL SAMPLING RECORD 
 
 
 

PID Reading   Job Name  

       
Job Number   By  Date  

     
Location   Measurement Datum  

     
Well Number     

    

Pre-Development Information  Time (start)  

     
Water Level   Total Depth of Well  
     
One Purge Vol   Three Well Volume    
 
Water Characteristics 

       
Color    Clear  Cloudy 

         
Odor  None  Weak  Moderate  Strong 

  
Any films or immiscible material  

 

Volume 
(gal) Time pH 

Temp 
(°C) 

Spec. 
Conductance 

(µS/cm) 

Turbidity 
(NTU) 

DO 
Conc. 
(mg/L) 

ORP 
(mV) TDS 

         

         

         

         

         

         

         

         

         

         

 

  
Any films or immiscible material  

 
Comments 

Total Volume Removed (gal)   pH  

     
Temperature (°C)   Specific Conductance (µS/cm)  

     
DO Concentration (mg/L)   ORP (mV)  

     
   TDS  

     
Post Development Information  Time (Finished)  

    
Water Level   Total Depth of Well  

   
Approximate Volume Removed (gal)   

   

Water Characteristics   

       
Color    Clear   Cloudy 

       
Odor  None  Weak  Moderate  Strong 

  



GEI CONSULTANTS, INC.  SOP No. DM-010 
Environmental Standard Operating Procedures   Revision No. 2 
Atlantic and New England Regions  Effective Date: June 2011 
  

 1 of 2 SOP No. DM-010  

STANDARD OPERATING PROCEDURE 
DM-010 General Guidance on Monitoring Well Abandonment 

 
1. Objective 

Describe methods to abandon a monitoring well.  
 
The goal of monitoring well abandonment is to seal the borehole so it cannot act as 
a conduit for movement of contaminants or liquids from the ground surface to the 
water table or between aquifers.   
 
General procedures for well abandonment are provided below but do not supersede 
state or local regulations.  Make sure all well abandonment procedures adhere to 
appropriate regulations.  

2. Execution 

The following methods for abandoning unconsolidated (overburden) and 
consolidated (bedrock) monitoring wells should be performed by a licensed drilling 
contractor, if required by law or regulatory authorities.  The following listed methods 
are general guidance for abandoning monitoring wells.  The Work Plan and state 
and local requirements should be reviewed for additional requirements.  
 
2.1 Unconsolidated (overburden) Monitoring Wells 
 

Unconsolidated (overburden) monitoring wells should be abandoned in the 
following manner, see the Work Plan for additional requirements:  

 
 Remove the protective casing and concrete pad. 
 If possible, overdrill the monitoring well casing and sand pack using hollow-

stem augers or casing to at least one foot below the depth of the boring/well 
as indicated in the soil boring log. 

 If possible, remove the monitoring well riser, sand pack, bentonite seals and 
grout.  

 Once the well materials have been removed, add cement/bentonite grout 
using tremie methods starting at from the bottom of the borehole as the 
augers or casing are removed. 

 If the well materials cannot be removed by overdrilling, the riser should be cut 
off at a depth of between two and five feet below the ground surface and the 
remaining well materials may be filled with grout using tremie methods.  The 
grout mixture will be as specified for the well installation (see SOP DM-001 
General Guidance on Determination of Appropriate Drilling Methods) 

 Add grout to the point where the riser was cut off or to a depth of 
approximately two feet below the ground surface.  From that point up to 
ground surface, backfill with native soil material surrounding the boring/well. 
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2.2 Consolidated (bedrock) Monitoring Wells 
 
Consolidated (bedrock) monitoring wells or open holes will be abandoned in the 
following manner.  See the Work Plan for additional requirements: 
 
 Remove the protective casing and concrete pad; 
 Remove the monitoring well materials from the hole. If the materials cannot 

be removed, cut off the well riser between two feet to five feet below grade. If 
feasible, cutting off the riser at five feet is optimal.  

 Add cement/bentonite grout via tremie methods from the bottom of the well up 
to the ground surface. The grout mixture should be as specified for the well 
installation SOP DM-001 General Guidance on Determination of Appropriate 
Drilling Methods 

 Add grout to the point where the riser was cut off or to a depth of 
approximately 2 feet below ground surface. From that point up to ground 
surface, backfill with native soil material surrounding the boring/well.  

3. References 

Environmental Protection Agency, Region 4, “Environmental Investigation Standard 
Operating Procedures and Quality Assurance Manual, Chapter 6 – Design and 
Installation of Monitoring Wells,” November 2001.  
 
Massachusetts Department of Environmental Protection, “313 CMR 3.00, 
Registration of Well Drillers and Filing of Well Completion Reports”. 
 
Massachusetts Department of Environmental Protection, “Standard References for 
Monitoring Wells, Section 4.6 Decommissioning of Monitoring Wells”, January 1991 

4. Contact 

Gary Fuerstenberg 
Anne Leifer 

 



Remedial Investigation Work Plan 
Field Sampling Plan 
UniFirst Laundry Facility 
113 7th North Street, Liverpool, New York 
February 2022 
 

GEI Consultants, Inc., P.C.   

Section 5 – Sample Collection and Field Screening 

(SC) 
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STANDARD OPERATING PROCEDURE 
SC-001 Environmental Sample Types and Sampling Strategies

 

1. Objective 

Describe types of samples and strategic approaches to sample locations.  

Refer to Attachment A for guidance on compatible sampling materials. 

2. Sample Types 

Grab Samples 

A grab (or discrete) sample is a single aliquot (part of the sampled media) collected 
from a single location at a specific time. 

Surface soil samples are typically “grab” samples.  Volatile organic samples are 
always grab samples because the least amount of sample disturbance is necessary.  

Composite Samples 

Composite samples are non-discrete samples composed of more than one aliquot 
collected from different sampling locations and/or at different points in time. Analysis 
of composite samples produces an average value.  
 
Composite samples are frequently collected to characterize waste soil that has been 
stockpiled for eventual disposal.  Several grab samples are collected from the 
stockpile and are blended together into a single sample. 
 
Screening Samples 
 
Screening samples may be grab or composite in nature.  However, they offer 
potential advantages such as rapid results and low cost.  The trade-off is that they 
may only provide results within a range and/or they may have elevated detection 
limits.  Screening samples are most often used to evaluate presence/absence and/or 
indications of the potential magnitude of impacts. 

3. Sampling Strategies 

Generally, there are three sampling strategies: random, systematic, and judgmental 
sampling.   
 
 Random sampling involves collection of samples in a non-systematic fashion 

from the entire site or a specific portion of a site. 
 Systematic sampling involves collection of samples based on a grid or a 

pattern which has been previously established.  
 Judgmental sampling is the collection of all other samples.  This sampling 

might be from areas most likely to be contaminated, areas most likely to be 
clean, or areas where information is lacking. 
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Often, a combination of these strategies is the best approach depending on the type 
of the suspected/known contamination, the uniformity and size of the site, the 
level/type of information desired, etc. 

4. Attachments 

Attachment A - General Guidelines for selecting equipment 

5. Contacts 

Jerry Zak 
Ryan Hoffman 
 



General Guidelines for selecting equipment on the basis of construction material and target analyte(s) 

[U, generally appropriate for use shown; Si, silica; Cr, chromium; Ni, nickel; Fe, iron; Mn, manganese; Mo, molybdenum; CFC, 
chlorofluorocarbon; B, boron] 

Construction material for sampling equipment Target analyte(s) 

Material Description Inorganic Organic 

Plastics1 

Fluorocarbon ploymers2 (other 
varies available for differing 
applications) 

Chemically inert for most 
analytes 

U 
(potential source of fluoride) 

U 
(Sorption of some organics) 

Polypropylene Relatively inert for inorganic 
analytes 

U 
(not appropriate for Hg) 

Do not use 

Polypropylene (linear) Relatively inert for inorganic 
analytes 

U 
(not appropriate for Hg) 

Do not use 

Polyvinyl chloride (PVC) Relatively inert for inorganic 
analytes 

U 
(not appropriate for Hg) 

Do not use 

Silicone Very porous. Relatively inert 
for most inorganic analytes 

U 
(potential source of Si) 

Do not use 

Metals 

Stainless steel 316 (SS 316) SS-316-metal having the 
greatest corrosion resistance. 
Comes in various grades. 
Used for submersible pump 
casing. 

U U 

(Potential source of Cr, Ni, Fe, 
and possible Mn and Mo) 

Do not use for surface water 
unless encasted in plastic. 

Do not use if corroded3 

Stainless steel 304 Similar to SS-316, but less 
corrosion resistant Do not use 

U 

Do not use if corroded3 

Other metals: brass, iron, 
copper, aluminum, galvanized 
and carbon steels 

Refrigeration-grade copper or 
aluminum tubing are used 
routinely for collection of CFC 
samples 

Do not use 

U 

Routinely used for CFCs 
Do not use if corroded3 

Glass 

Glass, borosilicate (laboratory 
grade) 

Relatively inert.  Potential 
sorption of analytes 

U 

UDo not use for trace element 
analyses. 
Potential source of B and Si 

1Plastic used in connection with inorganic trace-element sampling should be uncolored or white.  Tubing used for trace metal 
sampling should be cleaned by soaking in 5-10 percent HCl solution for 8-24 hours, rinsing with reagent water (metals 
free) and allowed to air dry in mercury-free environment.  After drying, the tubing is doubled-bagged in clear 
polyethylene bags, serialized with a unique number, and stored until used.

2 Fluorocarbon polymers include materials such as TeflonTM, KynarTM, and TefzelTM that are relatively inert for sampling 
inorganic or organic analytes.  Only fluoropolymer should be used for samples that will analyzed for mercury because 
mercury vapors can diffuse in or out of other materials, resulting in either contaminated or biased results. 

3 Corroded/weathered surfaces are active sorption sites for organic compounds. 
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STANDARD OPERATING PROCEDURE 
SC-002 Environmental Sample Handling 

 
1. Objective 

Describe appropriate environmental sample handling procedures. 
 
The procedures include collection and transport of environmental samples to a 
laboratory for chemical analysis.  Appropriate sample handling should ensure that 
samples are properly: 
 labeled and documented; 
 preserved; 
 packaged; and 
 transported 

2. Execution 

 Prior to mobilizing to the field, select a shipper or arrange for a courier for 
sample delivery to the laboratory.  If using a shipper (i.e., FedEx or UPS) 
determine the time constraints for pickup requests, the location and hours of 
the nearest shipping office, and any size/weight restrictions.   

 A waterproof or permanent ink pen should be used for all labels. The label 
should have an adhesive backing and be placed on the jar or bottle, not on 
the cap.  In addition, clear packing tape can be placed over the sample label 
to secure it to the bottle as moisture from the samples can loosen the label 
adhesive.   

 Record the following information on the label and in the field notebook (See 
SOPs FD-001 and FD-003): 

o Project number 
o Sample identification (i.e. MW-201 or SS-2) 
o Date and time (military time) of collection 
o Sampler’s initials 
o Analysis methods 
o Preservative, if present   

 Pre-preserved laboratory jars are preferable and should be used whenever 
practicable.  If sample jars are not pre-preserved, add preservative as 
appropriate. 

 At each sampling location, samples should be collected in order of volatility, 
most volatile first.  Samples collected for volatile analysis should be placed in 
sample containers immediately upon retrieval of the sample. 

 Aqueous samples for volatile analysis should be collected without air bubbles.   
 The collection and preservation method of soil samples for volatile analysis 

may depend on project, client, or state regulatory requirements.  Check with 
your Project Manager and/or SOPs SM-001 and SM-002 where appropriate.  



GEI CONSULTANTS, INC.  SOP No. SC-002 
Environmental Standard Operating Procedures   Revision No. 3 
Atlantic and New England Regions  Effective Date: June 2011 
 

 2 of 3 SOP No. SC-002  
 

 Care must be taken to avoid getting soils on the threads of sample jars, which 
can cause a faulty seal. 

 If compositing samples in the field, specify the basis for composite (i.e. 
volume, weight, spoon recovery, etc.) and record in the field book the 
procedure for compositing the sample. 

 Once samples have been collected and labeled, place samples in a cooler 
with sufficient bagged ice or freezer packs (blue ice) (if allowed) to chill 
samples to 4°C.  If using ice, use double-bagged ice. 

 Complete the chain-of-custody (COC) (SOP FD-003). 
 If transporting the samples by way of a shipper: 

i. The sample cooler should have water drains securely sealed with duct 
tape, both on the inside and outside of the cooler. 

ii. Place a layer of packing material on the bottom of the cooler as a 
cushion.   

iii. Individually wrap each sample bottle with bubble packing or suitable 
packing material and place the wrapped bottles upright in the cooler 
with sufficient packing material between samples to avoid breakage.   

iv. Methanol preserved samples for volatiles analysis should be packed 
so they remain upright with the soil completely covered by the 
methanol during transport. 

v. Place a layer of packing material on top of the sample bottles. 
vi. Place bagged ice or freezer packs on top of the packing material. Fill 

the remaining space in the cooler with packing material to eliminate the 
possibility of vertical movement of samples. 

vii. Place the completed and signed chain-of-custody form in a sealable 
plastic bag and place on top of the packing material in the cooler, or 
tape it to the inside lid of the cooler. 

viii. Fill out the appropriate shipping or courier forms and attach to the top 
or handle of the cooler.  If necessary, place the proper shipping labels 
on the cooler.  Have the courier sign the COC form (or write pickup by 
FEDEX, UPS, etc. with date and time).  Place a signed and dated 
custody seal on the cooler.  

 All samples should be submitted to the laboratory as soon as possible.  In 
many cases, same day shipping will be required by the client or the project 
manager.  Be clear on this before beginning the field work. 

 A copy of the waybills should be kept by the field supervisor to track 
shipments if necessary. 

3. Limitations 

 If samples are shipped on a Friday, call the laboratory ahead of time to 
confirm that personnel will be at the laboratory to receive and log-in the 
samples. 

 During warm weather, make sure to use plenty of ice in the shipping 
container. 
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 Field personnel should be aware of analyses which have short hold times and 
schedule sampling events and shipping accordingly.  Shipment of samples for 
analyses with short hold times must be arranged for in advance.  Refer to the 
project work plan, quality assurance project plan, or state/federal regulations 
for holding time and preservative information.  Contact the laboratory ahead 
of time when shipping samples with short hold time to ensure the lab is 
prepared for these analyses.   

 For glassware containing preservatives (e.g., HCl, HNO3

 Never composite samples for VOCs in the field.  Collect individual aliquots 
and direct the laboratory to perform compositing, if needed. 

), take care not to 
overfill the container, thus flushing the preservative out of the bottle.   

 Collection of aqueous samples should not be performed over the opening of a 
monitoring well.  Preservatives from overfilling, a marker pen or other objects 
could fall into the well.  

 If the recharge volume for a monitoring well is low, completely fill all volatile 
vials and then collect the minimum sample volume required for each 
remaining analysis. 

 During subsurface soil sampling, if the recovery from the split-spoon sample 
is inadequate, if appropriate, resample the bottom of the borehole to obtain 
proper sample volume.   

 Laboratories will homogenize and test the contents of the sample container, 
unless directed otherwise.  Samples should not contain rocks, twigs, leaves, 
etc… unless these materials are of interest. 

4. References 

New Jersey Department of Environmental Protection, Field Sampling Procedures 
Manual, August 2005. 
 
Connecticut Department of Environmental Protection, Guidance for Collecting 
and Preserving Soil and Sediment Samples for Laboratory  
 
 Preservation Techniques for Volatile Organic Compound (VOC) Soil Sample 
Analyses, WSC#99-415. Massachusetts Department of Environmental 
Protection. 
 

5. Contacts 

Jennifer Belonsoff 
Leslie Lombardo 
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STANDARD OPERATING PROCEDURE 
SC-003 Investigation Derived Waste  

 

1. Objective 

Describe characterization and management of Investigation Derived Waste (IDW) 
resulting from site investigation activities.   
 
IDW is solid and/or aqueous waste generated during environmental site 
investigations. 

2. Execution 

 Determine the suspected contamination type and impacted media based on 
previous investigations, available analytical data, and/or site history. 

 Consider the following when selecting IDW management option(s): 
o Anticipated volume of IDW to be generated during on-site activities 
o Potential contaminants and their concentrations 
o Proximity to population centers and the potential for unauthorized 

site access 
o Potential exposures to workers 
o Potential for environmental impacts 
o Community concerns 
o Potential storage areas 
o Regulatory constraints 
o Potential on-site treatment options 
o Duration of storage 
o Client concerns or requirements 

 Review IDW Management Options summarized in Attachment A for each 
media suspected of contamination. 

 Select IDW Management Option(s) prior to the commencement of field 
activities that will generate waste materials. 

 Include the selected IDW Management Option(s) in the Field Plan or other 
project documents. 

 
Considerations and guidelines for IDW management for specific field tasks are 
provided below.  

2.1. Test Pit Excavation 

 Segregate contaminated soil from uncontaminated soil using visual and/or 
field screening methods. 

 Use appropriate barrier (such as two layers of 6-ml plastic sheeting) for 
temporary stockpiling of contaminated soil adjacent to test pit. 
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 Backfill test pits with uncontaminated soil, unless otherwise directed by 
project manager. 

 If directed by the Project Manager to return contaminated soil to the test pit, 
backfill soil in the same order as the soil was excavated from the test pit. 

2.2. Boring/Monitoring Well Installation 

 For auger borings, segregate contaminated soil (determined by visual and/or 
field screening methods) from uncontaminated soil during drilling.  Segregate 
residual contaminated soil from split-spoon sampling. 

 Auger cuttings or sediment generated by drive and wash may be spread 
around the ground surface at the boring location if it is acceptable to the client 
and the governing regulatory agency.  If not, IDW may be placed in an 
appropriate area or container pending characterization and appropriate 
disposal.  (A useful rule of thumb is to assume generation of one 55-gallon 
drum of cuttings for each 20 feet drilled with 7-¼-inch-I.D. augers). 

 Segregate contaminated drilling fluid from uncontaminated fluid for rotary 
wash borings. 

 Drilling fluid management options include pouring the drilling fluid on the 
ground near the boring location, if acceptable to the client and governing 
regulatory agency, or containerizing the fluid in drums or tanks. 

2.3. Well Development/Sampling 

Contaminated groundwater removed from wells by pumping or bailing for the 
purpose of well development and sampling may be poured on the ground 
near the well, if it is acceptable to the client and the governing regulatory 
agency.  Otherwise, it should be containerized in drums or tanks. 

2.4. Decontamination Fluids 

Decontamination fluids may be poured on the ground in the vicinity of the well 
if approved by the project manager.  Alternatively, the fluids may be 
containerized in drums or tanks. 

2.5. Disposable Personal Protective Equipment 

Disposable personal protective equipment (PPE) should be managed like any 
other IDW.  However, with the clients’ and project manager’s approval, it may 
be removed from the site and disposed of as ordinary rubbish if it has not 
come into contact with contaminated materials. 

3. Limitations 

 The simplest IDW management option is to return the IDW to its source 
location. 

 However, the selected IDW management options must meet state/federal 
regulations and have the client’s approval.  Consult with state/federal policies 
for IDW-related matters. 
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 The client is responsible for the disposal of IDW, should disposal be 
necessary. 

4. References 

Guide to Management of Investigation - Derived Wastes (April 1992), United States 
Environmental Protection Agency, Publication 9345.3-03FS. 
 
Standard References for Monitoring Wells, Massachusetts Department of 
Environmental Protection, Publication No. WSC-310-91. 

5. Attachments 

Attachment A - Summary of Investigation Derived Waste Management Options 

6. Contacts 

David Terry 
Leslie Lombardo 
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 Attachment A: - SUMMARY OF IDW MANAGEMENT OPTIONS 
 GEI Consultants, Inc. Standard Operating Procedures 
 Management of Investigation - Derived Waste 

 Type of IDW  Generation Processes  Management Options  Remarks 

Soil Boring/monitoring well installation 
Test pit excavation 
Soil sampling 

Return to source location immediately after generation Acceptable, if authorized by the client, the governing 
regulatory agency, and the project manager. 

Spread around boring, test pit, or original source 
location  

Acceptable, if authorized by the client, the governing 
regulatory agency, and the project manager. 

Containerize and temporarily store on site Can temporarily store in stockpiles or covered 
containers (i.e. drums, roll-off containers). 

Stockpiles must be underlain by plastic sheeting and 
covered with plastic sheeting.  Plastic sheeting must 
be secure. 

Storage consistent with state/federal regulations. 

Send to off-site, treatment or disposal facility within 
appropriate timeframes 

Requires proper shipping documents (i.e. manifest, 
Bill of Lading, etc.), analytical characterization 

Store for future treatment and/or disposal.   Storage consistent with state/federal regulations. 

If a RCRA hazardous waste, must meet RCRA 
Container/Waste Pile/Tank requirements (see notes) 

Store temporarily awaiting laboratory analysis.   Storage consistent with state/federal regulations.   

Can temporarily store in stockpiles or covered 
containers (i.e. drums, roll-off containers). 

Stockpiles must be underlain by plastic sheeting and 
covered with plastic sheeting.  Plastic sheeting must 
be secure. 

Sediment/Sludge Sludge pit sampling 
Sediment sampling 

Return to source immediately after generation Acceptable, if authorized by the client, the governing 
regulatory agency, and the project manager. 

Store temporarily on site. Storage consistent with state/federal regulations.   

Send to off-site facility within 90 days Requires manifests, analytical characterization 

Store for future treatment and/or disposal.   Storage consistent with state/federal regulations. 

If a RCRA hazardous waste, must meet RCRA 
Container/Waste Pile/Tank  requirements (see notes) 
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 Attachment A: - SUMMARY OF IDW MANAGEMENT OPTIONS 
 GEI Consultants, Inc. Standard Operating Procedures 
 Management of Investigation - Derived Waste 

 Type of IDW  Generation Processes  Management Options  Remarks 

Aqueous liquids 
(groundwater, surface 
water,  drilling fluids,  
other wastewater) 

Well installation/development 
Well purging during sampling 
Ground water discharge - pump tests  
Surface water sampling 

Pour onto ground close to well  Non-hazardous liquids only. 

Should not exhibit a sheen or separate phase product. 

Do not discharge to the ground up-gradient of the 
source location. 

Ensure that it is permissible by local, state, and 
Federal regulations 

Is acceptable to the client, the governing regulatory 
agency, and the project manager. 

Store temporarily on site If a RCRA hazardous waste, must meet RCRA 
Container/Waste Pile/Tank requirements (see notes) 

Send to off-site commercial treatment unit within 
appropriate timeframes 

Refer to State regulations for appropriate timeframe. 

Requires appropriate shipping documents (i.e., 
manifest, Bill of Lading), analytical characterization 

Send to POTW Obtain appropriate discharge permit(s)  

Store for future treatment and/or disposal.   Storage consistent with state/federal regulations. 

Consistent with final remedial action 

Discharge to surface water OK if it complies with state and federal regulations.  

Obtain appropriate discharge permit(s). 

Decontamination 
fluids 

Decontamination of PPE and equipment Store temporarily on site If a RCRA hazardous waste, must meet RCRA 
Container/Waste Pile/Tank requirements (see notes) 

Send to off-site facility within appropriate timeframes Requires manifests, analytical characterization 

Store for future treatment and/or disposal.  Storage 
consistent with state/federal regulations. 

Consistent with final remedial action 

Disposable PPE Sampling, drilling, and test pit 
excavation observation, other on-site 
activities 

Store temporarily on site Dispose of appropriately after characterization 

Place in on-site industrial dumpster Project-specific determination required – must be 
acceptable to client and project manager 

Send to off-site facility within 90 days Project-specific determination required 

Store for future treatment and disposal.   Storage consistent with state/federal regulations. 

Project-specific determination required 
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Notes: 

1) PPE - personal protective equipment 

2) POTW - publicly owned treatment works 

3) Generation processes listed here are provided as examples. 

 IDW may also be generated as a result of other site activities. 

4) RCRA Container/Waste Pile/Tank requirements: 

 Containers; 40 CFR 264 Subpart I and 265 Subpart I 

 Waste Piles; 40 CFR 264 Subpart L and 265 Subpart L 

 Tanks; 40 CFR 264 Subpart J and 265 Subpart J 
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STANDARD OPERATING PROCEDURE 
SC-004 Headspace VOC Screening  

 
1. Objective 

Describe methods to obtain site-specific measurement of the total volatile organic 
compound (VOC) concentrations present in the headspace of a jar containing soil.   
 
This information can be used for several purposes:   
 
 Segregate soil based on degree of contamination. 
 Identify samples for quantitative analysis of VOCs. 
 Evaluate the presence or absence of VOCs in soil.   

2. Execution 

 A photoionization detector (PID) or flame ionization detector (FID) instrument 
is used to measure VOCs in jar headspace (JHS) screening.   

 Select the appropriate instrument, lamp, and calibration gas for the site-
specific contaminants.  Calibrate the instrument in accordance with the 
manufacturer’s instructions before JHS screening begins. Record the type of 
calibration gas, detector, lamp, and results of calibration in the field notebook.   

 Note the highest VOC concentration that the instrument measures in air in the 
work area before performing JHS screening.  Record this as the initial 
background concentration. 

 Half-fill a clean, glass jar with the soil.  Quickly cover the open top with one or 
two sheets of clean, aluminum foil and screw on the cap to tightly seal the jar.  
Label the jar with the sample location and sample depth. 

 Allow headspace development for at least 10 minutes at an ambient 
temperature of 50°F or greater.  Vigorously shake the jar for 15 seconds at 
the beginning and end of the headspace development period.  When ambient 
temperatures are below 50°F, place the jar in a heated vehicle or building 
during the headspace development period. 

 After headspace development, remove the screw cap to expose the foil seal.  
Quickly puncture the foil seal with the instrument’s sampling probe and insert 
it to a point at about one-half of the headspace depth. 

 Record the highest VOC concentration that the instrument displays as the 
JHS concentration.  The highest concentration should occur between 2 and 5 
seconds after probe insertion. 

3. Limitations 

 The instruments may work poorly in the rain and in freezing temperatures.  
Under such conditions, operate the instrument in a heated vehicle or building 
if possible. 
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 Prevent water and soil particles from entering the tip of the instrument probe.  
Use a filter on the instrument’s probe.   

 Measure background VOC conditions and perform JHS screening away from 
non-site-related VOC sources, such as vehicle and heavy equipment exhaust. 

 The VOC concentration on the instrument’s display may vary when the air 
contains high VOC concentrations or high moisture.  

 JHS screening is a guide that helps the screener to segregate soils into 
broadly defined categories.  JHS screening results may differ by orders of 
magnitude from laboratory testing results. 

 Note that states may have specific procedures for field monitoring.  In 
Massachusetts, the Massachusetts Department of Environmental Protection 
(DEP) requires that screening of gasoline-contaminated soil be performed in 
accordance with Attachment II of the DEP's policy #WSC-94-400 Interim 
Remediation Waste Management Policy for Petroleum Contaminated Soils.  
Consult this procedure or any relevant guidance documents for assistance. 

4. References 

Interim Remediation Waste Management Policy for Petroleum Contaminated 
Soils.  (April 1994), Massachusetts Department of Environmental Protection, 
Policy #WSC-94-400.  

5. Contacts 

Lynn Willey 
Leslie Lombardo 
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STANDARD OPERATING PROCEDURE 
SC-005 Ultraviolet Fluorescence (UVF) Detection Method  

 
1. Objective 

Describe standard procedures for the field analysis of petroleum hydrocarbons in 
soil and water using the SiteLAB™

2. Background 

 UVF-3100 Ultraviolet Fluorescence (UVF) 
detection method.   

Ultraviolet Fluorescence is a selective detection method useful for testing many 
types of environmental contaminants.  The principle of operation relies on the 
electronic configuration of the molecular structure for each contaminant.  When a 
hydrocarbon molecule is exposed to certain wavelengths of light, the molecule emits 
energy at a specific wavelength.  The light energy emitted by an environmental 
sample exposed to a UV source is directly proportional to the concentration of 
hydrocarbons present.  The fluorescence response of each sample is then quantified 
using a 5 point linear calibration curve.  A specific range of target compounds can be 
quantified by first selecting the appropriate wavelengths of light to be detected by the 
UVF-3100 and then using certified standards, sensitive to the wavelengths of 
interest, to establish the linear range of the calibration curve. The UVF-3100 can be 
calibrated to detect the following types of hydrocarbon ranges: 
 
 Volatile Petroleum Hydrocarbons (C9-C10 molecular weights) including 

benzene, toluene ethylbenzene and xylene (BTEX) 
 Gasoline Range Organics (C5-C10) including BTEX 
 Extractable Petroleum Hydrocarbons (C11-C22) 
 Extractable Diesel Range Organics (C10-C40) (weathered Diesel) 
 Polycyclic Aromatic Hydrocarbons (PAH Mix) 
 #2 Fuel Oil 
 #6 Fuel Oil 
 Motor Oil Range Organics 
 Polychlorinated Biphenyls (PCBs) 

 
After calibrating the instrument and performing the sample extraction step, the UVF-
3100's actual analysis time is less than 5 seconds. 

3. Execution 

 Upon receipt of the instrument, inspect all shipping cartons to ensure that all 
components have been received and verify that the unit is operational. 

 On site, assemble the unit according to the manufacturer’s instructions.  
Install the UVF-3100 software onto the field laptop computer. 

 The UVF-3100 is equipped with an internal battery.  However, the AC adapter 
may be needed for extended operation.  Be prepared to switch to AC power if 
necessary. 
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 Operate the UVF-3100 for 20 minutes prior to use to ensure that the 
instrument is operating at full performance. 

 Select the applicable standards based on the target hydrocarbon range (i.e., 
BTEX, PAHs, etc.).  

 Calibrate the UVF-3100 in accordance with the instructions provided with the 
appropriate calibration kit.  Proper calibration of the instrument is critical. 

 For optimal use of the UVF-3100, approximately 20 samples (maximum of 20 
samples) should be screened during each run. 

 Extract samples using the SiteLAB™ UVF Analytical Test Kit (Product 
Number EXTR010-20). 

 Sample extracts can be stored for up to 3 months if kept refrigerated. 
 Field personnel should be familiar with both the sample extraction and the 

calibration procedure before attempting to record data. 
 Operate instrument as per manufacturer’s instructions: 

 
i. Select the appropriate optical filter for the specific test to be run. 
ii. Select the proper wavelength for the specific test to be run. 
iii. Perform the 5-point calibration using the appropriate standards. 
iv. Perform the sample extraction procedure. 
v. Make any necessary dilutions. 
vi. Analyze the samples and record the results on the record sheet 

included with the extraction kit.  Include test run number, 
Sample ID, Fluorescence, Sample Concentration, and Dilution 
Factor on the sheet. 

vii. Calculate result by multiplying the sample result by the dilution 
factor.  

viii. Repeat for each sample.  Make addition dilutions if necessary. 
 

 Sample dilution - Samples exhibiting a yellowish color should be diluted until 
a minimal yellow tint is observed.  Analyze both the diluted sample and the 
undiluted sample for comparison.  Follow dilution procedure outlined in the 
manual.  Addition methanol may be necessary for further dilution. 
 

 Field duplicate – a duplicate sample should be collected from a sample 
location suspected of being contaminated with the target hydrocarbon and 
extracted in a manner identical to the original sample. Field duplicates should 
be taken at a frequency of one per twenty samples or one per weekly 
sampling whichever is the greater. 

4. Contacts 

Brian Conte 
Leslie Lombardo 

 



Remedial Investigation Work Plan 
Field Sampling Plan 
UniFirst Laundry Facility 
113 7th North Street, Liverpool, New York 
February 2022 
 

GEI Consultants, Inc., P.C.   

Section 6 – Solid Matrix Sampling (SM) 
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STANDARD OPERATING PROCEDURE 
SM-001 Soil Sampling Techniques Including Split-Spoon 

 

1. Objective 

Describe standard procedures for the collection of surface and subsurface soil 
samples.   
 
The definition of “surface” soil varies considerably between regulatory organizations.  
Surface soils may be classified as soils between the ground surface and 2 inches 
below ground surface, ground surface and 6 inches below ground surface, and even 
as much as ground surface and 24 inches below ground surface.   
 
The definition of subsurface soil will vary in relation to the definition of surface soil.  
In general, subsurface soil is everything deeper than surface soil.   
 
Refer to state-specific regulations for the definitions of surface and subsurface soils.   

2. Execution 

2.1. Surface Soil Sampling 

Collection of surface soil samples can be accomplished with tools such as spades, 
shovels, trowels, scoops, etc.  A flat, pointed mason trowel to cut a block of the 
desired soil is helpful when undisturbed profiles are required.   
 
 Carefully remove the top layer of soil or debris to the desired sample depth 

with a pre-cleaned spade. 
 Using a decontaminated stainless steel scoop, plastic spoon, or trowel, 

remove and discard a thin layer of soil from the area which came in contact 
with the spade. 

 If volatile organic compound (VOC) analysis is to be performed, transfer the 
sample directly into an appropriate labeled sample container with a stainless 
steel lab spoon, small diameter core device, or equivalent and secure the cap 
tightly.  

 Place the remainder of the sample into a decontaminated stainless steel, 
plastic, or other appropriate container, and mix thoroughly to obtain a 
homogenous sample representative of the entire sampling interval.  

 Either place the sample into appropriate labeled containers and secure the 
caps tightly; or, if composite samples are to be collected, place a sample from 
another sampling interval or location into the container and mix thoroughly.  

 When compositing is complete, place the sample into appropriate labeled 
containers and secure the caps tightly. 
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2.2. Sampling with Hand Augers and Thin Wall Tube Samplers 

Several types of augers are available; these include: bucket type, continuous flight 
(screw), and post-hole augers. Bucket type augers are generally better for direct 
sample recovery because they provide a large volume of sample in a short time. 
When continuous flight augers are used, the sample can be collected directly from 
the flights. The continuous flight augers are satisfactory when a composite of the 
complete soil column is desired.  Post-hole augers have limited utility for sample 
collection as they are designed to cut through fibrous, rooted, swampy soil and 
generally cannot be used below a depth of approximately three feet. 
 

2.2.1 Auger Sampling 

 Clear the area to be sampled of any surface debris (e.g., twigs, rocks, litter). It 
may be advisable to remove the first three to six inches of surface soil for an 
area approximately six inches in radius around the drilling location.  

 Attach the decontaminated auger bit to a drill rod extension, and attach the 
"T" handle to the drill rod. 

 Begin augering, periodically removing and depositing accumulated soils onto 
a plastic sheet spread near the hole. This prevents accidental brushing of 
loose material back down the borehole when removing the auger or adding 
drill rods. It also facilitates refilling the hole, and avoids possible 
contamination of the surrounding area. 

 After reaching the desired depth, carefully remove the auger from the hole. 
When sampling directly from the auger, collect the sample after the auger is 
removed from the hole. 

 

2.2.2 Thin-Walled Core Sampling 

 Remove auger tip from the extension rods and replace with a pre-cleaned thin 
wall tube sampler. Install the proper cutting tip. 

 Carefully lower the tube sampler down the borehole. Gradually force the tube 
sampler into the soil. Do not scrape the borehole sides. Avoid hammering the 
rods as the vibrations may cause the boring walls to collapse. 

 Remove the tube sampler, and unscrew the drill rods. 
 Remove the cutting tip and the core from the device. 
 Discard the top of the core (approximately 1 inch), as this may represent 

material knocked down from the sides of the boring and not the layer of 
interest. Place the remaining core into the appropriate labeled sample 
container.  
 

One type of thin-wall sampler is depicted in Attachment A (this is typically used with 
a mechanical drill rig). 
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For either method, If VOC analysis is to be performed, transfer the sample into an 
appropriate, labeled sample container with a stainless steel lab spoon, small 
diameter core sampler, or equivalent and secure the cap tightly. VOC samples 
should be collected first to minimize the potential for losing volatiles prior to sample 
collection.   
 
Place the remainder of the sample into a stainless steel, plastic, or other appropriate 
container and mix thoroughly to obtain a homogenous sample representative of the 
entire sampling interval. Then, either place the sample into appropriate, labeled 
containers and secure the caps tightly; or, if composite samples are to be collected, 
place a sample from another sampling interval into the container and mix thoroughly.  
 
When compositing is complete, place the sample into appropriate, labeled 
containers and secure the caps tightly. 
 
If another sample is to be collected in the same hole, but at a greater depth, reattach 
the auger bit to the drill and assembly, and follow previous steps, making sure to 
decontaminate the auger and tube sampler between samples. 
 
Abandon the hole according to applicable state regulations. Generally, shallow holes 
can simply be backfilled with the removed soil material. 

2.3. Sampling at Depth with a Split-Spoon (Barrel) Sampler 

Split-spoon sampling is generally used with a mechanical drill rig to collect 
undisturbed soil cores of 18 or 24 inches in length. A series of consecutive cores 
may be extracted with a split-spoon sampler to give a complete soil column profile, 
or an auger may be used to drill down to the desired depth for sampling. The split-
spoon is then driven to its sampling depth through the bottom of the augured hole 
and the core extracted.  A diagram of the split-spoon sampler assembly is provided 
as Attachment A. 
 
When split-spoon soil sampling is performed to gain geologic information, work 
should be performed in accordance with ASTM D1586-08a, "Standard Test Method 
for Standard Penetration Test (SPT) and Split-Barrel Sampling of Soils".  The 
following procedures are used for collecting soil samples with a split-spoon: 
 
 Select the size (length and diameter) of split-spoon sampler based on the 

amount of soil that is needed for characterization.  The ASTM standard for N-
values is 1 3/8 - inch I.D (2-inch O.D.).  Specify spoon size and basket type to 
driller prior to mobilization to the site. Split spoon samplers are typically 
available in 1 3/8 – and 3 – inch I.D. sizes.  A larger barrel may be necessary 
to obtain the required sample volume.  Note on the boring log where larger 
split spoon barrels are used because the ASTM standard penetration test 
does not apply when driving split spoons larger than 1 3/8 I.D. (2-inch O.D.).    
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 Select a soft or stiff basket for the spoon (a softer basket generally works 
better for loose or soft material). 

 Prior to hammering the split spoon to collect the sample, verify that the split-
spoon is seated at the beginning of the desired sample interval.  If it is seated 
above the interval, have driller clean out the hole prior to sampling.  Record 
all depth measurements relative to ground surface. 

 Assemble the sampler by aligning both sides of barrel and then screwing the 
drive shoe on the bottom and the head piece on top.  See diagram in 
Attachment A. 

 Place the sampler in a perpendicular position on the sample material. 
 For all soil samples, use a 140-lb hammer falling 30 inches to drive the 

sampler, unless conditions necessitate using a 300-lb hammer.   
 Record in the site fieldbook or on field data sheets the length of the tube used 

to penetrate the material being sampled, the split-spoon inside and outside 
diameters, and the hammer weight,  

 Count and record the number of blow counts per 6-inch increments 
(confirming blow counts with driller if necessary). 

 Withdraw the sampler, and open by unscrewing the bit and head and splitting 
the barrel. The length of recovery and soil type should be recorded on the 
boring log. If a soil sample is desired, a decontaminated stainless steel knife 
or spatula should be used to divide the tube contents in half, longitudinally.  If 
possible, avoid collecting soil that has come in contact with the walls of the 
spoon, and soil at the top of the spoon.   

 Without disturbing the core, transfer it to appropriate labeled sample 
container(s) and seal tightly.   

 Note any material in the nose (shoe) of the spoon. 
 Immediately collect a sample for VOCs (if required by the site-specific field 

sampling plan) by collecting soil from the entire length of the split spoon, 
unless otherwise specified by the project manager.  When the most impacted 
interval is sampled for laboratory analysis, screen the spoon with the field 
instrument first, then collect the soil sample for VOC analysis from the 
appropriate interval. 

3. Limitations 

 Weather conditions (e.g., frozen ground) may prevent the collection of 
samples and should be considered prior to sample collection. 

 Tools plated with chrome or other materials should not be used. 
 Be aware of local laws regarding subsurface utility clearance prior to 

conducting subsurface investigations.  Contact DigSafe or local utility 
companies as required. 

 Be aware of the length of the drill string, the sample depth, and the required 
stickup of the drill string to ensure accurate sample interval measurement. 

 If drilling with hollow-stem augers, the removal of the drill string from the hole, 
prior to attaching the split-spoon sampler, may cause soils to be sucked up 
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into the augers (blow-in running sands).  Upon recovery, determine if there is 
blow-in in the split spoon sampler.  In general, blow-in is more unconsolidated 
than the rest of the sample and lacks stratification (do not include blow-in for 
recovery of sample collection). 

 If soils consist of loose sands or soft clay, the drill string and sampler may 
advance slightly under its own weight, giving a false depth for soil collection. 

 Never sample more than two spoons consecutively without advancing the 
augers unless material is tight.  Do not let the split spoon penetrate more than 
it can hold. 

 In many instances, groundwater will fill the auger and the split-spoon. 

4. References 

ASTM D1586-08a, "Standard Test Method for Standard Penetration Test (SPT) 
and Split-Barrel Sampling of Soils". 2008. 
 
United States Environmental Protection Agency, SOP 2012 “Soil Sampling”, 
Revision 0.0, February 18, 2000. 

5. Attachments 

Attachment A - Sampler Design Assembly 
 

6. Contacts 

Gary Fuerstenberg 
Mark Ensign 
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STANDARD OPERATING PROCEDURE 
SM-002 VOC Soil Sample Collection and Preservation Method 

 
1. Objective 

Describe methods to collect and preserve soil samples for analysis of Volatile 
Organic Compounds (VOCs) in accordance with the U.S. Environmental Protection 
Agency (EPA) Method 5035.   
 
Some states have adopted soil sampling and preservation methods that vary from 
the procedures presented herein.  Confirm that this method is appropriate for your 
project.  

2. Execution 

VOCs evaporate readily at normal temperatures and pressures. Care should be 
taken during sampling and preservation to limit the potential for VOCs to off-gas 
from the soil sample prior to being analyzed by the laboratory.   
 
Soil samples should be obtained utilizing a small diameter core sampler such as a 
10 milliliter (ml) plastic disposable syringe, an EnCore® sampler, an EasyDraw 
Syringe®.  The EnCore®

 

 sampler is the only EPA-approved small diameter core 
sampler that can be used to collect the sample, store the sample, and transport the 
sample to the lab. 

A separate soil sample must be collected and submitted to the laboratory for percent 
solids testing.  At least approximately 20 grams of soil must be collected in a 
separate glass or plastic sampling container.   

 
2.1. Collection and Preservation of Soil Samples 

Three types of soil samples may be collected for VOCs analysis: 
 
 High (typically >200 µg/kg) VOC concentration soil sample (Section 2.2 

below) 
 Low (typically 0.05-200 µg/kg) VOC concentration soil sample (Section 2.3 

below) 
 Synthetic Precipitation Leaching Procedure/Toxicity Characteristic Leaching 

Procedure (SPLP/TCLP) soil sample (Section 2.4 below) 
 



GEI CONSULTANTS, INC.  SOP No. SM-002 
Environmental Standard Operating Procedures   Revision No. 2 
Atlantic and New England Regions  Effective Date: June 2011 
  
 

 2 of 4 SOP No. SM-002  
 

2.2. Collection and Preservation of a Soil Sample with “High” Concentrations 
of VOCs (typically >200 µg/kg)  

2.2.1. Option 1 – Methanol Preservation Method 

Supplies include: an electronic field balance (in some cases), two VOC vials (per 
sample) with 10 ml methanol (the number of vials and amount of methanol might 
vary among labs), and a small diameter core sampler to collect an approximately 10 
gram soil sample.  Some labs, and EPA method 5035, specify a 5 gram soil sample.  
Check with the lab or project manager for the amount to collect. 

 
Sampling Procedure: 
 Weigh the VOC vials containing the methanol and record the weight.  Some 

laboratories provide pre-weighed VOC vials. 
 If you are weighing your samples, take a test sample with the sampler and 

weigh it to evaluate how close you are to the appropriate sample weight.  If 
the laboratory VOC vial is pre-marked with a line, then you do not need to 
weigh the soil, just fill the VOC vial with soil until the methanol and soil 
mixture reaches the line.   

 Collect the sample using the sampling device and extrude the sample into the 
preserved VOC vial. Be sure that the VOC vial and cap threads are free of 
soil, and then screw the cap tightly onto the VOC vial.  Gently swirl the 
methanol in the VOC vial to coat the soil sample.  Do not vigorously shake the 
vial. 

 If necessary, weigh the VOC vial and record the weight.  Some laboratories 
will weigh the vials at the lab, and it is not required in the field. 

 Collect separate soil samples from the same area for percent solids and head 
space sampling. 

 Samples must be frozen or analyzed within 14 days. 
 

2.2.2. Option 2 – EnCore®

Supplies needed: One 5 or 10 ml EnCore
 Sampling Method 

®

 
 sampler. 

Sampling Procedure: 
 Label the EnCore®

 Collect the soil sample quickly, wipe the sampler free of soil, and seal the 
sampler. 

 sampling container. 

 Place sampler in a clean ziplock bag and place on ice in a cooler. 
 Collect separate samples in separate containers for percent solids and head 

space sampling. 
 Samples must be frozen, or preserved, or analyzed within 48 hours (requires 

coordination with the laboratory). 
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2.3. Collection and Preservation of a Soil Sample with “Low” Concentrations of 
VOCs (typically 0.5 to 200 µg/kg) 

 
2.3.1. Option 1 – Water Preservation Method 

Supplies required: an electronic field balance, two 40 ml VOC vials pre-weighed 
and containing 5 ml of water, a magnetic stirrer, and a sampling device. 
 
Sampling Procedure: 
 Use a small diameter core sampler to collect two soil samples (5 grams each) 

into pre-weighed 40 ml VOC vials with 5 ml of water and a magnetic stirrer. 
Wipe threads and cap and seal the VOC vial.  Repeat for the second VOC 
vial. 

 Weigh the VOC vials and record the weights. 
 Collect separate samples in separate containers for percent solids and head 

space sampling. 
 Samples must be frozen or analyzed within 14 days. 

 
2.3.2. Option 2 – Collection into Unpreserved VOC Vials 

Supplies required: electronic field balance, two 40 ml VOC vials pre-weighed, 
and a sampling device. 

 
Sampling Procedure: 
 Collect the sample using the sampling device and extrude the sample into the 

VOC vial. Be sure that the threads are free of soil, and cap and seal the VOC 
vial.  Repeat for the second vial. 

 Weigh the VOC vials and record the weights. 
 Collect separate samples in separate containers for percent solids and head 

space sampling. 
 Samples must be frozen or analyzed within 48 hours (requires coordination 

with the laboratory). 
 

2.3.3. Option 3 – Collection in VOC Vials Preserved with Sodium Bisulfate 

Supplies required: electronic field balance, two VOC vials pre-weighed with 5 ml 
of sodium bisulfate, a magnetic stir bar, and a sampling device. 

 
Sampling Procedure: 
 Collect the sample using the sampling device and extrude a 5 gram sample 

into the VOC vial containing the sodium bisulfate. Wipe threads and cap and 
seal the VOC vial.  Repeat for the second VOC vial. 

 Weigh the VOC vials and record the weights. 
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 Collect separate samples in separate containers for percent solids and head 
space sampling. 

 Samples must be frozen or analyzed within 14 days. 
 

2.3.4. Option 4 –EnCore® Sampling Method 

Supplies required: two 5 gram EnCore®

 
 samplers. 

Sampling Procedure: 
 Label the EnCore®

 Collect the soil sample quickly, wipe the sampler free of soil, and seal the 
sampler. 

 sampling container. 

 Place sampler in a clean ziplock bag and place on ice in a cooler. 
 Collect separate samples in separate containers for percent solids and head 

space sampling. 
 Repeat previous steps with the second EnCore®

Samples must be frozen, or preserved, or analyzed within 48 hours (requires 
coordination with the laboratory). 

 device. 

 
2.4. Collection of samples being analyzed for VOCs by the TCLP or SPLP 

method 

Sampling methods for TCLP or SPLP are similar to the methods presented 
above.  The appropriate method is determined by local regulations.  If using an 
EnCore®

 
 sampler, a 25 gram sampler should be used. 

3. General Guidance 

 Each state and federal regulatory agency has unique soil preservation 
requirements.  Always verify collection and preservation methods with 
governing bodies. 

 Verify preservation techniques with laboratory prior to sample collection. 

4. Contacts 

Lynn Willey 
Mark Ensign 



GEI CONSULTANTS, INC.  SOP No. SM-003 
Environmental Standard Operating Procedures   Revision No. 2 
Atlantic and New England Regions  Effective Date: June 2011 
 

 1 of 2 SOP No. SM-003  
 

STANDARD OPERATING PROCEDURE 
SM-003 Classification of Soil Samples in the Field 

 
1. Objective 

Describe methods to classify soil samples collected in the field in a consistent 
manner.   
 

2. Execution 

 Describe soil samples according to ASTM D2488-09a, Standard Practice for 
Description and Identification of Soils (Visual-Manual Procedure) and 
Attachments A and B.  This standard is the basis for the Unified oil 
Classification System.   

 Identify and record the soil in terms of the major and minor constituents (i.e., 
sand gravel, silt, clay), Unified Soil Classification Symbol, sample structure, 
plasticity and dilatancy for fine-grained soils, color, local or geologic name if 
known (e.g., Boston Blue Clay or glacial till), odor, presence of iron or other 
staining, and presence of organic matter, shells, debris, or other unusual 
characteristics of the same. 

 If a soil split-spoon sample contains more than one soil type (for example, the 
upper portion is silty sand and the lower portion is clay) describe each type 
separately.  

 Record sampler type, blow counts, soil description, etc. on the boring log (see 
Attachment C). 

 GEI consistently applies one modification to the ASTM standard:  Use "widely 
graded" and "narrowly graded" instead of "well-graded" and "poorly graded," 
respectively.   

3. Limitations 

Certain projects or clients will require the use of other classification systems.  
Other classification systems should not be used unless specifically required by 
the client.  If the client requires that we use the Burmister method, obtain the 
details from the client.  An example breakdown is shown below, but some clients 
(MassDOT, for example) have their own breakdown. 
 

 “and” = 35-50% 
 “some” = 20-35% 
 “little” = 10-20% 
 “trace” = 1-10% 

 
 Describing soil samples is often difficult during cold or wet weather.  Make 

sure your field notes describe these conditions.  When possible, collect 
archive samples and verify sample descriptions in the office.  
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 The ASTM Standard Practice for Classification of Soils for Engineering 

Purposes (D2487) may be used in conjunction with the Visual-Manual Method 
to confirm the soil classification.  D2487 includes laboratory testing. 

 

4. References 

 
ASTM D2487-06e1, Standard Practice for Classification of Soils for Engineering 
Purposes (Unified Soil Classification System), ASTM, 2006.   
 
ASTM D2488-09a, Standard Practice for Description and Identification of Soils 
(Visual-Manual Procedure), ASTM, 2009.   
 
Field Guide for Soil and Stratigraphic Analysis, Midwest Geosciences Group 
Press, 2001-2005.   
 
Coarse-Grained Soils Visual-Manual Descriptions, GEI Consultants, Soil 
Description Chart.  
 
Fine-Grained Soils Visual-Manual Descriptions, GEI Consultants, Soil 
Description Chart.    
 

5. Attachments 

Attachment A – GEI Soil Description Charts (2007) 
Attachment B – Visual Manual Descriptions with example boring log 
Attachment C – Describing the Plasticity of Soil Samples 

6. Contacts 

Lynn Willey 
Cathy Johnson 
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Describing the Plasticity of Soil Samples 
M. Paster – November 2008 

 
 
References ASTM  D 2487 – Soil descriptions – lab 

ASTM  D 2488 – Soil descriptions – field 
ASTM  D 4318 – Atterberg limits testing 

 
GEI Practice for Boring and Test Pit Logs 
 
Describe the fines as: 
 

Non-plastic 
Low plasticity (The GEI laminated sheets incorrectly use “slightly plastic” for “low 

plasticity.”) 
Medium plasticity 
High plasticity 

 
Example: ~25% low plasticity fines 

 
Toughness and dry strength: 
 

You should use these tests to help decide how plastic the fines are.  Record the results in the 
remarks column of the field log, but not in the soil description and not necessarily in the 
typed log.  

 
On final logs, if Atterberg limits tests have been performed: 
 

Do not use the descriptive terms non-plastic, low plasticity, etc. for samples on which 
Atterberg limits tests have been run.  Instead, just give the percentage of fines and then report 
the actual Atterberg limits at the end of the description. 
 
For example, the end of a silty sand description might be:  

 . . . ~25% fines, ~10% gravel max size ½ inch, gray.  PL=23, LL=35. 
 

(Atterberg limits tests are performed on the fraction of the sample finer than the No. 40 sieve, 
not just the fines.  So the Atterberg limits data applies to the sample, not just to the fines.)  
 

Hints: 
 

High plasticity soils are rare in New England.  If you think it’s high plasticity, it’s probably 
medium.  Some Boston blue clay and some Connecticut River varved clays are high 
plasticity, but if you think you’ve found some, check with the project manager. 
 
In New England, if ~10% fines or more, generally stick with GM, SM, ML, and CL.  
Occasionally GC, SC, CH.  Don’t use MH unless you have Atterberg limits data. 
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Estimating plasticity in the field, GEI guidance based on ASTM  D 2488: 
 

Plasticity 1/8-inch thread Dry strength Toughness 

non Cannot be rolled at any 
water content. 

Dry specimen crumbles 
when handled. 

Only slight pressure needed 
to roll thread near plastic 
limit. 

low Thread can barely be rolled. Dry specimen crumbles with 
some finger pressure. 

Slight to medium pressure 
needed to roll thread near 
plastic limit. 

medium 
Thread is easy to roll.  Not 
much time needed to reach 
plastic limit. 

Dry specimen crumbles with 
considerable finger pressure. 

Medium pressure needed to 
roll thread near plastic limit. 

high 
Takes considerable time 
rolling and kneading to 
reach plastic limit. 

Dry specimen cannot be 
broken with finger pressure. 

Considerable pressure 
needed to roll thread near 
plastic limit. 

 
 
Non-plastic vs. low plasticity: 
 
ASTM  D 2488 (soil descriptions - field) defines non-plastic and low plasticity based on the 1/8-inch 
thread as shown in the table above. 
 
ASTM  D 4318 (Atterberg limits testing) indicates that a sample should be called non-plastic for 
either of the following cases: 
 

▪ The liquid limit test (dropping the cup) or the plastic limit test (rolling out the thread) 
cannot be performed because the plasticity is too low. 

▪ The plastic limit is greater than or equal to the liquid limit. 
 
Unfortunately, there are some soils that are low plasticity based on D 2488 (a thread can be rolled), 
but are non-plastic based on D 4318 (the liquid limit cannot be measured or PL≥LL). 
 
GEI considers these soils to have low plasticity, because that is how they “look” and “feel.”  We 
want to document this information so that other people will have a better feel for what the soil looks 
like and how it behaves.  So, if the soil was low plasticity based on D 2488, but non-plastic based on 
D 4318, that should be explained in the letter or report, and possibly in a note on the log. 
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STANDARD OPERATING PROCEDURE 
GW-001 Water Level and NAPL Measurement 

 

1.  Objective 

Describe procedures to measure the depth to water and non-aqueous phase liquid 
(NAPL) thickness in an open borehole, cased borehole, monitoring well or piezometer. 

2.  Equipment and Materials 

Field forms and/or field notebook. 
 Decontamination fluids 

 Bailer 

 Weighted cotton string 

 Oil/Water interface probe 

 Water level meter (if oil/water interface probe is not available) 

Water level and NAPL measurements can be collected by a variety of methods. A water 
level meter is used to collect depth to water measurements however an oil/water 
interface probe or other methods must be used to gauge NAPL depths.   An electronic 
oil/water interface meter, consists of a cable divided into incremental measurements of 
0.01 feet, and probe that consists of an infra-red circuit that detects the presence of a 
liquid, and a conductivity circuit that differentiates between conductive liquid (water) and 
non-conductive liquid (LNAPL or  dense non-aqueous phase liquid [DNAPL] product).  
Typically, a steady tone and light indicate a non-conductive liquid (e.g. product) and an 
intermittent tone and light indicate a conductive liquid (e.g. water).  Refer to the 
manufacturer’s instructions for details.  Alternately, water level and NAPL 
measurements can be collected using a water level meter, clear bailer and weighted 
cotton string. Each method of data collection is described below. 

3.  General Information 

 The water level in a monitoring well or piezometer should be allowed to stabilize 

for a minimum of 24 hours after development or construction before groundwater 

elevation and/or NAPL measurements are collected. The water level in a 

borehole can be measured during drilling; however, this should be noted in the 

field notebook. 

 Water levels in multiple wells should be collected within the shortest timeframe 

practicable. 

 Water and NAPL levels should be measured from the designated survey point as 

specified by the surveyor or highest point (or “V” notch) on the PVC.  If the well is 

new, mark the datum point with an indelible marker and note reference location in 
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field book.  Discuss with the project manager what reference point should be 

used to collect water measurements for specific sites. 

 Water level and/or NAPL measurements should be made before any water is 

removed from wells because doing so may influence groundwater levels in the 

area of the investigation.  

 Measurements should be made approximately three times to confirm the 

measurement. Each time a measurement is made it should be determined to the 

nearest one-hundredth of a foot (0.01). 

 Water level and/or NAPL measurements should first be collected at the wells that 

are least contaminated and proceed towards the wells that are most 

contaminated.  Decontaminate the water level meter or oil/water interface probe 

prior to initial use and after use at each location.  If NAPL is encountered at a well 

where it was previously not observed, contact your project manager before 

continuing. 

 Refer to the oil/water interface probe or water level meter instruction manual for 

guidance on indicator signals, as these may differ by manufacturer. 

4.  Execution  

4.1  Water Level and NAPL Measurements Using Interface Probe 

 Open wells to the atmosphere and allow them to equilibrate prior to collecting 

LNAPL depth measurements. 

 LNAPL Depth (if present): Measure the LNAPL/air interface by slowly lowering 

the interface probe to the LNAPL surface.  Be ready to stop as soon as the probe 

signals the LNAPL surface.  

 Record the depth to LNAPL.   

 Groundwater Depth: Continue slowly lowering the probe until it signals the 

presence of water. 

 Record the depth to water. 

 The LNAPL thickness is determined by subtracting the water depth from the 

LNAPL depth. 

The depth and thickness of DNAPL can sometimes be determined by slowly lowering 
the interface probe past the LNAPL (if present) and water layers.  Record the depth to 
the DNAPL layer. Finally, measure the depth to the well bottom. 
 
The DNAPL thickness is determined by subtracting the DNAPL depth from the depth to 
well bottom. 
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 Decontaminate the interface probe and tape according to SOP QA-001. 

 Dispose of any NAPL-impacted debris properly.   

 Check with the Project Manager if you are uncertain of the appropriate disposal 

method. 

4.2 LNAPL Measurements Using Clear Bailer 

If LNAPL is suspected at a site, an oil/water interface probe should be used when 
gauging water level and NAPL measurements.  However, a water level meter and a 
clear bailer may be used instead to estimate approximate LNAPL thickness if an 
oil/water interface probe is not available. 

 Open wells to the atmosphere and allow them to equilibrate prior to collecting 

LNAPL depth measurements. 

 Slowly lower the water level meter until contact with fluid is indicated by the 

meter. 

 Record the depth to fluid measurement.  

 Lower a clear bailer into the well and slowly into the LNAPL.  Do not submerge 

the bailer.  

 Slowly raise the bailer out of the well and measure LNAPL thickness in the bailer 

using a ruler or tape measure. 

Calculating Depth to Groundwater 
The depth to water can be calculated as follows: 
 
DTW = DTF + PT 
DTW = Depth to Groundwater 
DTF = Depth to Fluid 
PT = Measured Product Thickness 

 
Calculating Corrected Depth to Groundwater 
Once the LNAPL thickness is known and the depth to groundwater is known, the 
corrected depth to groundwater can be calculated. 

 
Corrected DTW = Static DTW – (PT x G) 
DTW = Depth to Ground Water  
PT = Measured Product Thickness 
G = Specific Gravity (density of free product / density of water) 

4.3 DNAPL Measurements Using Weighted Cotton String 

A weighted cotton string may be used to estimate approximate DNAPL thickness. 
 Secure cotton string. 

 Secure clean steel nuts and/or washers. 
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 Tie the string to the nuts/washers, so that there is adequate weight. 

 Lower the weighted string into the well slowly, until a firm bottom is sensed. 

 Remove the weighed string and measure the DNAPL coated portion of the string. 

 Record the thickness. 

 Dispose of any NAPL-impacted debris properly.  Check with the Project Manager 

if you are uncertain of the appropriate disposal method. 

5.  Health and Safety Considerations  

The health and safety considerations for the work associated with this SOP, including 
both potential physical and chemical hazards, will be addressed in the site specific 
Health and Safety Plan (HASP). The collection and accumulation of NAPL presents the 
potential for significant hazards that need to be managed. A detailed job safety analysis 
(JSA) should be completed prior to the start of work. 

6.  Considerations 

 Weak batteries in water level and oil/water interface meters frequently produce 

weak or gradual auditory and/or visual responses, making it difficult to accurately 

determine when the probe of the unit has come in contact with ground water or 

NAPL. As such, it is recommended that electronic ground water-level indicators 

be tested before they are brought out into the field.   

 Electronic oil/water interface meters do not respond to distilled water.  Do not use 

de-ionized water to test these units.  

 Wells that are not vertical may result in probe contact with the side of the well 

casing providing a false measurement. Once the probe has come in contact with 

ground water in the well, water may be trapped by capillary action between the 

probe and the well casing. If this happens, the unit may continue to signal even 

after the probe has been raised above the ground water surface.  The deeper the 

well, the more likely this problem may occur. To correct this, the cable should be 

raised several feet above the water and shaken to remove water from the probe. 

A new ground water-level measurement should then be collected. If the signals 

from the unit are not abrupt or reproducible, the probe and tape may need to be 

retrieved and dried off before trying again.  

 Accumulation of sediment, organic material, or floating debris in the probe may 

also result in gradual or non-reproducible readings.  Wells that are constructed 

with metal inner casings may lead to difficulties in collecting reproducible ground 

water-level measurements because the inner sides of the well casing are 

conductive.   
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 In some cases, a rubber grommet or metal centralizer may need to be placed on 

the probe so that it cannot contact the inner casing.   

 Well gauging equipment should be properly decontaminated between wells and 

piezometers to avoid cross contamination.  

 Water levels in wells may be influenced by changes in river stages, pumping of 

nearby wells, precipitation, tides, etc. 

 Using a bailer to estimate LNAPL thickness can result in inaccuracies because 

successful use of the bailer is dependent upon the expertise of the operator and 

assumes the check valve does not leak upon retrieval.  

 The optical sensor on interface probes may become damaged if solvents are 

used to clean NAPL from the probes.  

 The optical sensor may become smeared when used to measure NAPL, 

rendering pinpoint accuracy to an estimate at best.  

 Close attention to decontamination procedures will improve accuracy, operational 

life, and reduce the risk of cross contamination with other wells. 

 LNAPL thickness can be affected by fluctuations in the water table. In some 

cases, an LNAPL’s thickness may decrease when the water table rises, while its 

thickness increases as the water table drops. In other cases, fluctuating water 

tables may cause sudden appearances and disappearances of LNAPL layers. 

 Monitoring points with LNAPL can pose a problem when measuring the level of 

groundwater. Floating LNAPL can depress the groundwater level in a monitoring 

well or piezometer and distort the measurement. Therefore, the Corrected Depth 

(CD) formula shown above should be applied to groundwater level 

measurements in monitoring points where LNAPL are present:  

 Some interface probes are factory-calibrated based on an assumed conductivity 

of NAPL and water, both of which may vary.  An interface probe that is 

functioning properly may not be able to discern different NAPLs at all sites. 

 An interface probe may not successfully provide both LNAPL and DNAPL 

measurements in the same well because the probe is coated by LNAPL and 

loses its ability to detect DNAPL. 

 DNAPL, in particular, may be only slightly heavier than water, or may be neutrally 

buoyant.  As a result, it can be easily disturbed.  Once it is disturbed, meaningful 

measurements can be difficult or impossible to obtain.  As such, all tapes or 

probes used for measurements should be used slowly. 
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7.  References 

U.S. EPA Environmental Response Team Standard Operating Procedures SOP: 
2043,”Water Level Measurement” REV: 0.0, 2/11/00 
 
U.S. EPA Environmental Response Team Standard Operating Procedures SOP: 2044,” 
Monitor Well Development” REV: 0.1, 10/23/01. 

8.  Contacts 

Brian Conte – (860) 368-5412 Glastonbury 
Mark Ensign – (781) 721-4010 Boston 
Ryan Hoffman – (781) 721-4091 Boston 
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STANDARD OPERATING PROCEDURE  
GW-002 Non-Aqueous Phase Liquid (NAPL) Recovery 

 

1.  Objective  

Provide procedural guidance for routine recovery of non-aqueous phase liquids (NAPL).  

2.  Equipment and Materials  

The following materials and equipment may be necessary for this procedure:  
 SOP GW-001 Water Level and NAPL Measurement 

 Oil/water interface probe  

 Appropriate pump and required tubing/piping  

 Double check valve bailers and string  

 Drums or buckets for NAPL collection  

 Proper personal protective equipment (PPE) including gloves and protective 

eyewear  

 Drum labels  

 Field data sheets or logbooks  

 Decontamination supplies and plastic sheeting  

 Additional equipment identified by site-specific work plan and health and safety 

plan (HASP)  

3.  General Information 

Refer to SOP GW-001 and record the depth to NAPL and depth to water measurements  
If you are using an oil/water interface probe, first check to see if the unit is functioning 
correctly.  Note:  De-ionized water will not provide a correct reading. Check the interface 
probe battery and replace if necessary. 
 
Interface probes usually distinguish between NAPL and water by sounding solid or 
intermittent tones.  See the manufacturer's instructions for details. 

4.  Execution 

4.1 General Measurement Procedures  

Using an oil/water interface probe will provide a depth to water and a depth to NAPL in 
each monitoring well. Refer to probe manual to determine changes between liquid types 
(water, light non-aqueous phase liquid [LNAPL] and dense non-aqueous phase liquid 
[DNAPL]). To achieve accurate depth measurements, ensure the oil/water interface 
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probe is decontaminated (GEI SOP QA-001) prior to and between each measurement 
taken at each well.  
 
To calculate the volume of NAPL in monitoring wells with well diameters specified 
below, use the following respective equations: 

 
  Light non-aqueous Phase Liquid (LNAPL) Volume 
 

𝐿𝑁𝐴𝑃𝐿 𝑉 = (𝐷𝑇𝑊 − 𝑃1) × 𝐶 

 

Dense Non-Aqueous Phase Liquid (DNAPL) Volume 
 

     𝐷𝑁𝐴𝑃𝐿 𝑉 = (𝑇𝐷 − 𝑃2) × 𝐶 

Where, V = Volume 
              DTW = Depth to Water 
              TD = Total Depth 
   P1 = Depth to LNAPL 
   P2 = Depth to DNAPL 

 
Conversion factors (C) for wells based on well diameter size are noted in the table 
below.   

 
Well Diameter (inches) Conversion Factor (liters) Conversion Factor (gallons) 

2 0.6178 0.1632 

4 2.4711 0.6528 

6 5.561 1.469 
Note: Well diameter sizes are noted for outer diameter.  Conversion factors assume Schedule 40 PVC riser 

and screen, if well is constructed of different material appropriate conversion factors must be used to 
calculate accurate NAPL volume.   

 
Once measurements have been taken and calculations have been made, collection of 
NAPL may commence.  

4.2  NAPL Collection Procedures  

Collection of NAPL shall be accomplished using common recovery techniques or 
technologies including:  

 Peristaltic pump  

 Bailer  

Some projects require on-going NAPL recovery efforts.  For these projects installation of 
dedicated recovery methods should be considered.   
 
Special care shall be taken to prevent any recovered NAPL from spilling or coming into 
contact with the ground and sampling personnel. This includes the use of proper 
personal protective equipment (PPE), including gloves and protective eyewear (Tyvek® 
if necessary), along with plastic sheeting set beneath the pump, tubing, and collection 
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container (sealed top 55-gallon drum or 5-gallon bucket with lid), and the surrounding 
work area. A site-specific work plan, HASP and job specific job safety analysis need to 
be developed prior to the start of work. The specific operating procedures for common 
recovery methods are discussed in the following sections. 

4.2.1 Sampling and Recovery via Peristaltic Pump:  
LNAPL 

 Take and record the required measurements prior to commencing pumping.  

 Cut a length of poly tubing (T1) that is long enough to extend approximately 12-

inches beyond the LNAPL layer.  Cut an additional length of poly tubing (T2) that 

will be connected to the discharge side of the peristaltic pump silicone tubing that 

is long enough to extend from the pump to the NAPL collection container.  Cut a 

length of silicone tubing (approximately 8-inches) for use in the peristaltic pump 

head. 

 Insert the silicone tubing into the peristaltic pump head.  Check the flow direction 

of the pump to ensure that the pump will be removing fluid and not pumping air 

into the well when removal begins. 

 Insert T1 into the intake side of the silicone tubing.  Lower the intake side into the 

well and secure in place just below the top of LNAPL. 

 Insert T2 into the discharge side of silicone tubing and secure to the NAPL 

collection container with a clamp. 

 Turn pump flow rate to lowest setting.  Turn the pump on and slowly increase the 

pump rate to begin LNAPL removal from the well.  Use the oil/water interface 

meter to measure the depth to LNAPL.  Lower the intake tubing as necessary 

until all of the LNAPL has been recovered from the well.  

 Once the LNAPL has been recovered from the well, collect and preserve a 

sample if required, in accordance with laboratory standards.  

 Following completion of LNAPL recovery, disconnect the tubing from the pump, 

secure the well and road box, and clean/decontaminate the pump and oil/water 

interface probe, prior to moving to the next location.  

 Impacted tubing will either be containerized for proper disposal or left in well for 

reuse.  

DNAPL 

 Take and record the required measurements prior to commencing pumping.  

 Cut a length of poly tubing (T1) that is long enough to extend to the bottom of the 

well including additional length to attach to the pump intake.  Cut an additional 

length of poly tubing (T2) that will be connected to the discharge side of the 
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peristaltic pump silicone tubing that is long enough to extend from the pump to 

the NAPL collection container.  Cut a length of silicone tubing (approximately 8-

inches) for use in the peristaltic pump head. 

 Insert the silicone tubing into the peristaltic pump head.  Check the flow direction 

of the pump to ensure that the pump will be removing fluid and not pumping air 

into the well when removal begins. 

 Insert T1 into the intake side of the silicone tubing.  Lower the intake side into the 

well and secure in place just above the bottom of the well. 

 Insert T2 into the discharge side of silicone tubing and secure to the NAPL 

collection container with a clamp. 

 Turn pump flow rate to lowest setting.  Turn the pump on and slowly begin to 

remove DNAPL from the well.  DNAPL removal will be complete when the pump 

begins to discharge water.  Use the oil/water interface meter to check the DNAPL 

thickness during the removal process.  Take care not to pump an excessive 

amount of water.  

 Once the DNAPL has been purged from the well, collect and preserve a sample if 

required, in accordance with laboratory standards.  

 Following completion of DNAPL recovery, disconnect the tubing from the pump, 

secure the well and road box, and clean/decontaminate the pump and oil/water 

interface probe, prior to moving to the next location.  

 Impacted tubing will either be containerized for proper disposal or left in well for 

reuse. 

4.2.2  Sampling and Recovery via Double Check Valve Bailer:  
LNAPL 

 Take and record the required measurements prior to commencing bailing.  

 Ensure the work area is covered in plastic sheeting to avoid potential spills of 

water and/or NAPL.  

 Tie the bailer to a piece of string that will allow the bailer to reach just below the 

LNAPL layer.  Use the oil/water interface meter to determine the appropriate 

depth.  

 Using slow and controlled motions while lowering (and raising) the bailer to the 

appropriate depth, commence bailing LNAPL out of the well and draining the 

bailer directly into collection container.  

 Once the LNAPL has been purged from the well, collect and preserve a sample, 

if required, in accordance with laboratory standards.  
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DNAPL 

 Take and record the required measurements prior to commencing bailing.  

 Ensure the work area is covered in plastic sheeting to avoid potential spills of 

water and/or NAPL.  

 Tie the bailer to a piece of string that will allow the bailer to reach the bottom of 

the well.  

 Using slow and controlled motions while lowering (and raising) the bailer to the 

bottom, commence bailing DNAPL out of the well and draining the bailer directly 

into collection container.  

 Once the DNAPL has been purged from the well, collect and preserve a sample, 

if required, in accordance with laboratory standards. 

4.3 Waste Management and Disposal  

Investigation derived waste should be managed in accordance with GEI SOP SC-003. 
DNAPL waste management and disposal should be evaluated on a site by site basis. 

4.4 Troubleshooting Information  

If there are any performance problems with the oil/water interface probe which result in 
inability to achieve the proper measurements presented in Section 5.1, or if there are 
any problems with the peristaltic pump, consult the appropriate section of the probe 
instruction manual for the checkout and self-test procedures. If the problem persists, 
consult the manufacturer's customer service department immediately for further 
instructions.  
 
Lower temperatures can affect the ability to pump and/or bail NAPL. Weather should be 
taken into consideration when scheduling gauging and recovery sampling events.  

4.5 Data and Records Management  

All information pertaining to maintenance of the oil/water interface probe and the 
peristaltic pump shall be maintained in the project file. Field measurements (depth to 
water, NAPL, etc.) and all calculations (NAPL column length, volume of NAPL, etc.) 
shall be recorded on the appropriate field data sheets or in the logbook consistent with 
GEI SOP Section 5.  

4.6 Limitations  

 NAPL gauging and recovery can be challenging and requires adaptive thinking. A 

variety of measurement and collection techniques may be necessary to properly 

execute the work.  

 Exposure to NAPL can accelerate the required maintenance/replacement 

intervals for tools and equipment.  
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5.  Health and Safety Considerations  

The health and safety considerations for the work associated with this standard 
operation procedure, including both potential physical and chemical hazards, will be 
addressed in the site specific Health and Safety Plan (HASP). The collection and 
accumulation of NAPL presents the potential for significant hazards that need to be 
managed. A detailed JSA should be completed prior to the start of work.  

6.  References  

U.S. EPA. Ground Water Issue: Dense Non-aqueous Phase Liquids, EPA/540/4-91-
002, March 1991.  

7.  Contact  

Jerry Zak (860) 368-5404 Glastonbury 
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STANDARD OPERATING PROCEDURE 
GW-003 Low Flow (Low Stress) Groundwater Sampling 

 
1. Objective 

Describe methods to collect groundwater samples most likely to produce results that 
represent aquifer conditions. 
 
Low-flow purging is limited to wells that, with sustained pumping, exhibit no 
continuous drawdown. 

2. Execution 

 Prior to groundwater sampling consult with the project manager to 
confirm that the type of pump is appropriate and consistent with the 
approved work plan. 

 Record activities in the field notebook (see SOP FD-001 Field Notebook) 
and on a Monitoring Well Sampling Record such as the examples in 
Attachment A.  Use a separate form for each sampling location and 
event.  You may forego the forms and record all information in the field 
notebook if the Project Manager approves. 

 Calibrate pH, temperature, Specific Conductance (SC), turbidity, 
Dissolved Oxygen (DO), and Oxidation-Reduction Potential (ORP) on 
the meter(s).  Use calibration methods provided by the manufacturer of 
the equipment.  Note that appropriate calibration for dissolved oxygen 
requires a water saturated air environment, along with measured 
temperature and barometric pressure. 

 Begin with the monitoring well believed to have the least contaminated 
groundwater and proceed systematically to the well with the most 
contaminated groundwater.  Check the well, the lock, and the locking 
cap for damage or evidence of tampering.   

 Slowly and gently measure the depth to water with a water level probe 
and/or oil-water interface probe.  Do not measure depth to well bottom at 
this time (wait until sampling has been completed).  Measure water level 
in accordance with SOP GW-001 Water Level Measurement. 

 Attach new polyethylene or Teflon lined tubing to the sampling pump and 
the flow-through cell that contains the meter probes.   

 Slowly and gently insert new polyethylene or Teflon lined tubing to the 
pump intake (or use dedicated tubing that remains in the well) and to the 
middle of the saturated screened interval or to the pre-determined 
sampling depth.   

 The tubing intake should be kept at least two (2) feet above the bottom 
of the well to prevent disturbance or suspension of any sediment or Non-
Aqueous Phase Liquid (NAPL) present in the bottom of the well.  Record 
the depth of the pump intake. 
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 If possible, position your sampling equipment and tubing so that it is in 
the shade.  The goal is to minimize the effect of sunlight raising the 
temperature of water being collected. 

 Start the pump on the lowest setting and increase slowly until flow 
begins.  Adjust the pumping rate so that drawdown in the well is minimal 
(0.3 feet or less, is desirable but not mandatory).  Use a pumping rate 
between 100 to 1,000 milliliters per minute (mL/min) (or approximately 
0.1 to 1 quarts per minute).  Measure flow rate on the pump or using a 
graduated container every 3 to 5 minutes and record.  The minimum 
purge volume will be twice the combined volumes of the sampling string 
(i.e. pump, tubing, and flow-through cell). 

 While purging, record water levels every 3 to 5 minutes and monitor and 
record the water quality indicator parameters: pH, temperature, specific 
conductance (SC), dissolved oxygen (DO), and turbidity.  If specified in 
the field sampling plan also include ORP. 

 Purging is complete when, after three consecutive measurements, the 
water quality parameters have stabilized as follows: 

 
o pH  (+/- 0.1  standard units) 
o temperature (+/- 3%) 
o SC  (+/- 3%) 
o turbidity (+/- 10% if >5 NTU; if 3 values are <5 NTU, consider 

the values as stabilized) 
o DO (+/-10% if >0.5 mg/L; if 3 values are <0.5 mg/L, consider the 

values as stabilized) 
o ORP  (+/- 10 mV) 

 
 Dispose of purge water according to the field plan. 

 
Sample Collection:   
 

 Following purge, remove the discharge tubing from the flow-through cell. 
Do not disturb pump and tubing between stabilization and sample 
collection.   

 Fill sample containers directly from the sampling device in order of 
decreasing volatility (i.e., Volatile Organic Compounds (VOC) samples are 
collected first; see SOP SC-002 Sampling Handling). Fill all containers 
from the discharge end of the tubing.  Collect samples at a flow rate equal 
to the steady state purge rate.   

 If not using a dedicated pump, remove sampling device and 
decontaminate (see SOP QA-001 Equipment Decontamination).  Discard 
used tubing.   

 Store samples in a cooler on ice for transport to the laboratory. 
 Measure depth to bottom of well. 
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 Secure the well cap. 

3. Limitations 

 Prior to departure for the field, obtain available information on well 
construction for use in field investigation (i.e., screen and riser material, 
well diameter and depth, screened interval, optimum sampling depth, 
etc.). 

 If possible, when using dedicated equipment, install equipment into well at 
least 24 hours before sample collection to minimize disturbance of the 
water column and/or suspension of sediments or NAPL on bottom. 

 If water quality indicator parameters do not stabilize after removing 3 to 5 
well volumes or 2 hours, contact the Project Manager.  Three options will 
be available: 1) continue purging until stabilization; 2) discontinue purging 
and do not sample; or 3) discontinue purging and sample. 

 The key indicator parameter for VOCs is DO.  The key indicator parameter 
for all other samples is turbidity.   

 Fill all sample containers with minimal turbulence by allowing the 
groundwater to flow from the tubing gently down the inside of the 
container. 

 Consult with the project manager before field filtering samples for metals if 
using low-flow sampling.  

 Be aware of any preservatives in the sample bottles and handle with care, 
in accordance with the Health and Safety Plan. 

4. References 

Standard Reference for Monitoring Wells (April 19, 1991), Massachusetts DEP, 
DEP Publication No. WSC-310-91.  
 
Reproducible Well-Purging Procedures and VOC Stabilization Criteria for Ground 
Water Sampling (1994), M.J. Barcelona, H. A. Wehram, and M.D. Varljen, 
Ground Water, Vol. 32, No. 1, 12-22. 
 
Low-Flow Purging and Sampling of Ground Water Monitoring Wells with 
Dedicated Systems (1995), R.W. Puls, and C.J. Paul, Groundwater Monitoring 
and Review, Summer 1995 116-123. 
 
Low Stress (Low Flow) Purging and Sampling Procedure for the Collection of 
Groundwater Samples from Monitoring Wells (2010), EQASOP-GW 001 Low 
Stress (Low Flow) SOP, Revision 3, U.S. Environmental Protection Agency, 
Region I, January 19, 2010. 
 
Ground Water Sampling Procedure Low Stress (Low Flow) Purging and 
Sampling, (1998), Ground-Water Sampling SOP, Final, U.S. Environmental 
Protection Agency, Region II, March 16, 1998. 
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RCRA Ground-Water Monitoring: Draft Technical Guidance, (1993), U.S. 
Environmental Protection Agency, EPA/530-R-93-001. 
 
To Filter, or Not to Filter, That is the Question, (1997), Special Topics 
Subcommittee Letter Report EPA-SAF-EEC-LTR-97-011, April 29, 1997, 
Meeting, U.S. Environmental Protection Agency, Science Advisory Board 
Environmental Engineering Committee, September 5, 1997. 
 
Should Filtered or Unfiltered Groundwater and Surface Water Samples be 
Collected for the Risk Assessment?, (1995), MCP Q&A: Subparts I and J, 
Special #4, Bureau of Waste Site Cleanup, Massachusetts Department of 
Environmental Protection (DEP), February, 1995. 

5. Attachments 

Attachment A - Monitoring Well Sampling Record 

6. Contacts 

Brian Conte 
Saskia Oosting 
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MONITORING WELL SAMPLING RECORD 
 
 

 
PID Reading   Job Name  

       
Job Number   By  Date  

     
Location   Measurement Datum  

     
Well Number     

    

Pre-Development Information  Time (start)  
     Water Level   Total Depth of Well  
     One Purge Vol   Three Well Volume    
 
Water Characteristics 

       
Color    Clear  Cloudy 

         
Odor  None  Weak  Moderate  Strong 

  
Any films or immiscible material  

 

Volume 
(gal) 

Time pH 
Temp 

(°C) 

Spec. 
Conductance 

(µS/cm) 

Turbidity 
(NTU) 

DO 
Conc. 
(mg/L) 

ORP 
(mV) 

TDS 

         

         

         

         

         

         

         

         

         

         

 
Total Volume Removed (gal)   pH  

     
Temperature (°C)   Specific Conductance (µS/cm)  

     
DO Concentration (mg/L)   ORP (mV)  

     
   TDS  
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Any films or immiscible material  

 
Comments 

Post Development Information  Time (Finished)  

    
Water Level   Total Depth of Well  

   
Approximate Volume Removed (gal)   

   

Water Characteristics   

       
Color    Clear   Cloudy 

       
Odor  None  Weak  Moderate  Strong 

  



GEI Consultants, Inc.
6/15/2011

H:\WPROC\ADMIN\SOP\Updated JUNE 2011\SOP for Intranet\Section 8 - Groundwater (GW)\Attachment\GW-003 Low Flow (low stress) Groundwater Sampling - Attachment A 2

Project number and name Sampling personnel Sample date Well ID

Well location description: Sampling Information Samples Collected Field values at time of sample collection:

Initial depth to water Time: VOCs 8260 Time: Depth to water:

Well Construction Sample intake depth SVOCs 8270 Sp.Cond. mS/cm

Well diameter Pump type and ID VPH DO mg/L

Well measurement point Stabilized flow rate EPH ORP mV

Roadbox condition Stabilized flow rate = flow rate with no further drawdown Metals pH s.u.

Well screen interval PCBs Temp.
o
C

Well depth Other Turb. NTU

Sample Information: Well Volume Conversion:

Diam. (in) Factor (gal/ft)

Typical Groundwater Values 5 to 15 0.05 to 5 0 to 4 5 to 7 -100 to +500aim for <10 Sample ID 1 0.04

1.5 0.09

Sample Time: 2 0.16

4 0.65

Color: 6 1.50

well volume = 

Turbidity: 3.14 x (r)^2 x 7.48 gal/ft

where r = 1/2 diameter in ft

Field Filtered YES / NO Analyses: 

Stabilization Criteria:

Filter type: Sp.Cond. +/- 3%

DO  +/- 10%

Odor/Sheen/NAPL ORP +/- 10 mV

pH +/- 0.1 Std Units

Duplicate Collected YES / NO   Temp.  +/- 3%

Turb. +/- 10% if values >1 NTU

If yes, duplicate ID:

Purge water disposal? to ground drummed other: 

Guidance:

1 Position tubing at midpoint of saturated screened interval

2 Minimize drop in water level and purge until parameters are stable

3 Disconnect flow thru cell during sampling

4 Call Project Manager if issues arise (e.g. stabilization takes more than 2 hrs, 
well goes dry, odd data).  

Notes: 5 For VPH and VOC samples, if stabilization flow rate is less than 200 ml/min, contact PM

  

  

Turb.
(NTU)

ORP
(mV)

Sp.Cond.
(s.u.)
pHD.O.

(mg/L)
Temp.

(oC)

Low-Flow Groundwater Sampling Form

Time (min.)

Volume
(gal)

Water
depth (ft)

Cumulative 

(mS/cm)
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STANDARD OPERATING PROCEDURE 
GW-004 pH and Temperature Measurement 

 
1. Objective 

Describe methods for measuring the pH and temperature of liquids using a 
combination pH/temperature meter. 

2. Execution 

Calibration 

 Calibrate the meter according to the equipment manufacturer’s 
instructions at the beginning of each day of use.  Calibration for pH shall 
be performed using at least two buffer solutions.  Solutions chosen 
should be similar to the expected pH of the liquids tested (pH 7 and 4 
buffer solutions are preferred in most cases for groundwater or surface 
water measurements). 

 Check calibration at the end of the day by reading the two solutions used 
in calibration.  Also perform additional field checks as needed based on 
observed readings (i.e., inconsistent readings).  Record measurements 
and time of measurement in the field book or sample sheet.  If the 
readings are outside +/− 0.2 pH units, recalibrate the meter. 

 
Sample Measurement 

 
 Immediately prior to testing a sample, decontaminate testing container 

and probe assembly with one rinse of distilled water.  Do not use 
methanol to rinse the probe.  Methanol rinses could damage the probe. 

 Gently dry the probe with a paper towel and shake beaker to remove 
excess solution.  Visually inspect the bottom of the probe to ensure that 
liquid or sediment is not trapped between outer casing and probe. 

 Pour the sample into the testing container and insert both temperature 
and pH probe.  Stir sample for 30 seconds using both probes.  Let the 
probes equilibrate in the sample solution for another 30 seconds.  
Measure and record the temperature.  Measure and record pH reading 
after stabilization or 60 seconds, whichever is sooner.  A reading has 
stabilized if pH units have not changed +/− 0.1 pH units during a 30 
second period. 

 Record pH to the nearest 0.1 unit and temperature to the nearest whole 
number. 

3. Limitations 

 Coatings and particulates may affect the response of the probe; more 
thorough cleaning using a weak alconox solution and distilled water rinse 
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and gently wiping the probe surface with a paper towel may be required 
to clean the surface of the probe. 

 Temperature affects both the response of the instrument to pH and the 
actual pH of the sample.  The Automatic Temperature Compensation 
(ATC) function compensates for the variation in the response of the 
meter only.  Therefore, the pH must always be reported with 
temperature. 

 The probe is a fragile thin glass bulb surrounded on three sides by a 
plastic casing.  Care must be taken in handling the probe to avoid 
breakage. 

 Do not use buffer solutions past their expiration date. 

4. References 

Standard Methods for the Examination of Water and Wastewater, 18th

5. Contacts 

 Edition, 
Method 4500-H.  American Public Health Association (1992). 

Brian Conte 
Saskia Oosting 
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STANDARD OPERATING PROCEDURE 
GW-005 Turbidity Measurement 

 

1. Objective 

Describe calibration and use of a Hach nephelometer/turbidimeter. 
 
The meter is used to measure turbidity of liquids by quantifying how much light 
passes through them.  Turbidiity readings are required to be read using a portable 
(e.g Hach) instrument directly from the tubing before going through the flow-through 
cell.   
 
This SOP is specific to a Hach turbidimeter.  Follow manufacturer’s 
recommendations for other meters. 

2. Execution 

i. Turn the meter "ON". 
ii. Rinse the sample cell 3 times with distilled water. 
iii. Fill the cell to the fill line with distilled water and then cap the cell. 
iv. Wipe off excess water and streaks with a non-abrasive lint-free paper or 

cloth (preferably lens paper). 
v. Open the cover and insert the cell (arrow to the front) into the unit and 

close the cover. 
vi. Press "READ" and wait for the 'light bulb' icon to go off. Record the 

reading. 
vii. Using the Gelex standards, repeat steps above. Record all 

measurements (note anomalies). 
viii. Fill the cell with sample liquid to the fill line (about 15 mL) and replace 

the cap on the cell. 
ix. Wipe off excess water and any streaks with a non-abrasive lint-free 

paper or cloth (lens paper). 
x. Press “I/O” and the instrument will turn on. Place the meter on a flat, 

sturdy surface. Do not hold the instrument while making measurements. 
xi. Insert the sample cell, arrow to the front, in the instrument. Close the lid. 
xii. Select manual or automatic range selection by pressing the range key. 
xiii. Use signal average mode if the sample causes a noisy signal (display 

changes constantly).  Select signal averaging mode by pressing the 
“Signal Average” key. 

xiv.Press Read. The display will show “---- NTU” and then the turbidity in 
NTU. Record the result after the lamp symbol turns off. 

xv. Rinse the cell with distilled water. 
xvi.Confirm the validity of the sample measurement by double-checking with 

one of the Gelex standards. 
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xvii. Periodically check the turbidity meter during the day by using the Gelex 
secondary standards provided. 

xviii. Perform a post calibration at the end of the day and record all 
measurements.  

3. Limitations 

If the turbidity measurements are for National Pollutant Discharge Elimination 
System (NPDES) reporting purposes, all samples with values above 40 NTU must 
be diluted with turbidity free water (e.g. distilled water) and sample turbidity is 
calculated by multiplying the reading of the diluted sample by the dilution factor. 

4. References 

Standard Methods for the Examination of Water and Wastewater, 18th Edition, 
Method 4500-H.  American Public Health Association (1992). 

5. Contacts 

Brian Conte 
Saskia Oosting 
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STANDARD OPERATING PROCEDURE 
GW-006 Specific Conductance Measurement 

 

1. Objective 

Describe standard methods to measure conductivity of water using a field 
conductivity meter. 

2. Execution 

 Calibrate the meter according to equipment manufacturer’s instructions 
at the beginning of each day of use. Calibration shall be performed using 
a standard KCl or other solution recommended by the manufacturer.   

 Record the make, model, and serial or identification number of the 
instrument and calibration information in the field notebook. 

 Check calibration at the end of the day by measuring the standard used 
in calibration and record in field book.  Also perform additional field 
checks as needed based on observed readings (i.e., inconsistent 
readings).  If the readings are outside +/- 0.02 mS/cm, the meter must 
be recalibrated.  Initial calibration should be conducted under the same 
conditions (i.e., temperature, and location) of field testing. 

 Immediately prior to testing a sample, decontaminate testing container 
and probe assembly with distilled water. 

 Gently dry the probe with a paper towel and shake container to remove 
excess solution.  

 Pour sample into the container and insert probe.  Stir sample with the 
probe for approximately 10 seconds. Let the probe equilibrate in the 
sample solution for another 30 seconds.  Measure conductivity and 
record in the field notebook.  

 Record conductivity to the nearest whole number. 

3. Limitations 

 Oily coatings and particulates may affect the probe’s response; more 
thorough cleaning using a weak alconox solution and distilled water rinse 
and gently wiping the probe surface may be required to clean the 
surface of the probe. 

 If sample liquid is contaminated, (e.g. stained, conductance >0.75 
mS/cm), rinse probe with distilled water immediately after measuring 
sample to minimize fouling of probe. 

 Do not use calibration solutions past their expiration date. 

4. References 

Standard Methods for the Examination of Water and Wastewater, 18th Edition, 
Method 4500-H.  American Public Health Association (1992). 

5. Contact 

Brian Conte 
Saskia Oosting 
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STANDARD OPERATING PROCEDURE 
GW-007 Dissolved Oxygen Measurement 

 

1. Objective 

Describe calibration and field use of dissolved oxygen meter. 

2. Execution 

 Place instrument in the intended operating position (vertical, tilted, or 
horizontal) before it is prepared for use and calibrated.  

 Recalibration may be necessary when the instrument operating position is 
changed.  

 Attach the prepared probe to the Probe connector of the instrument and 
adjust the retaining ring finger tight. Check that membrane is intact and check 
for presence of air bubbles under membrane.  If bubbles are present or 
membrane is damaged, prepare probe again according to manufacturer’s 
instruction.   

 Place approximately 1/8 inch of water into the bottom of the calibration cup.  
Place the probe into the cup and engage only one thread of the calibration 
cup onto the probe to ensure that the DO probe is readily vented to the 
atmosphere. Make sure the DO and temperature probes are not in contact 
with the water. Wait approximately 10 minutes for the air in the calibration cup 
to become water saturated and for the temperature to equilibrate. 

 Calibrate meter according to the procedures outline in the instrument manual.  
Calibrate probe to a zero oxygen solution provided by manufacturer, and 
water saturated air.   

 The calibration procedure may require correction factors or input of site-
specific barometric pressure and temperature.  Correction factors can be 
found at: 

 
http://water.usgs.gov/owq/FieldManual/Chapter6/6.2_v2.1.pdf 
 

 Otherwise, use appropriate instruments at the site to determine temperature 
and pressure.   

 Perform Dissolved Oxygen Measurement using the following procedure: 
i. Submerge probe in flow-through chamber or water body.  
ii. Gently raise and lower probe in sample. 
iii. Allow sufficient time for probe to stabilize to sample temperature 

and dissolved oxygen. 
iv. Read and record the temperature and the value of the dissolved 

oxygen in mg/L.  
v. Document field analysis data and general observations in the 

field log book or groundwater sampling sheet. 
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3. Limitations 

 Collect DO measurements in the field during sampling.  Storing samples in 
containers will alter the DO concentration of the sample. 

 Detection Limit (DL) = 0.1 mg/L for 0-10 mg/L range; do not record values 
less than Detection Limit: a zero reading is recorded < 0.1 mg/L. 

 

4. References 

Standard Methods for the Examination of Water and Wastewater, 18th Edition, 
Method 4500-H.  American Public Health Association (1992). 

5. Contacts 

Brian Conte 
Saskia Oosting 
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STANDARD OPERATING PROCEDURE 
GW-008 Temporary Groundwater Sampling Points 

 

1. Objective 

To define the procedures for installation of temporary groundwater sampling points 
(hereafter referred to as well point) for measuring depth to groundwater and collecting 
groundwater samples.  Well points may aid in the placement of permanent monitoring 
wells.  
 
A well point is a small diameter (1-2 inch) probe constructed of continuously wrapped 
stainless steel or wrapped stainless steel gauze screen over perforated carbon steel 
pipe.  No filter or gravel pack is used in the installation.  
 
Well point installations are not the only type of temporary monitoring wells.  Alternative 
temporarily well constructions should be discussed with the project manager and may 
be more appropriate based on-site conditions.   

2. Execution 

2.1. Installation 

 The well point can be placed with the use of a conventional hollow-stem 
auger rig, Geoprobe®, slide hammer, jack hammer, rotary hammer, or by 
hand. 
 

 The well point may be driven through the unsaturated zone only in 
known "clean" soils.  Driving the well point through contaminated soil 
may carry contamination downward with the point resulting in analytical 
sample results which are biased high.  In areas with contamination 
above the desired screening zone, the well points should be installed 
with the aid of either hollow-stem augers or Geoprobe®, to “case off” 
contamination from the upper layer. 

 
    If the well point is to be installed in an oversized (20% larger than the 

well point) pre-drilled hole, the hollow-stem augers or bull drive point 
must be advanced to a point which is just above the targeted sample 
zone. The well point is then placed in the hole and advanced beyond the 
bottom of the hole by hammering or pushing into place. The use of pre-
drilled holes will reduce clogging of well point screens when driving. 
 

    If the well point is used for piezometeric data, make a survey mark on 
top of the casing as a reference point for water level measurements. 
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 Caution must be used when using well points in areas of contaminated 
soil. Possible cross contamination may be introduced to the screen as it 
passes through the zone of contamination. 

2.2. Sampling Procedures 

Development of a well point is not required prior to sampling.  Sampling of 
groundwater or collecting piezometric data must be performed by one of several 
recommended methods described in this manual.   
 
After sample collection, (See Groundwater Sampling SOP) the well point is 
removed by back hammering or pulling the tool out with the rig hydraulics. 

 

3. References 

ASTM D6001 - 05 Standard Guide for Direct-Push Water Sampling for 
Geoenvironmental Investigations 

 
Standard Methods for the Examination of Water and Wastewater, 18th Edition, 
Method 4500-H.  American Public Health Association (1992). 
 
Ground Water and Wells. Johnson Division, UOP Inc.; St. Paul, Minn. 1982. 
p277-294. 
 
Ground Water Manual - A Water Resources Technical Publication; U.S. Dept. of 
Interior, Bureau of Reclamation. Government Printing Office, Washington DC 
1977. 
 
Standard References for Monitoring Wells (April 1991), Commonwealth of 
Massachusetts Department of Environmental Protection, WSC-310-91. 
 

4. Contacts 

Brian Conte 
Saskia Oosting 
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STANDARD OPERATING PROCEDURE 
SG-002 Soil Vapor Sample Collection 

 

1. Objective 

This procedure outlines the general steps to collect soil vapor samples. The site-
specific Sampling and Analysis Work Plan should be consulted for proposed sample 
locations, sample depths, and sampling duration. 

2. Execution 

Permanent and temporary soil vapor probes should be installed using the 
procedures outlined below.  All soil vapor probes should be installed using a direct-

push drill rig (e.g., Geoprobe or similar), hand auger, or manually using a slide 
hammer. 

2.1. Document Field Conditions 

Document pertinent field conditions prior to installation of any probe points. 
 
 Record weather information (precipitation, temperature, barometric pressure, 

relative humidity, wind speed, and wind direction) at the beginning of the 
sampling event.  Record substantial changes to these conditions that may 
occur during the course of sampling.  The information may be measured with 
on-site equipment or obtained from a reliable source of local measurements 
(e.g., a local airport).  Data should be obtained for the past 24 to 48 hours. 

 If sampling near a commercial or industrial building, uses of volatile chemicals 
during normal operations of the facility should be identified. 

 Outdoor plot sketches should be drawn that include the site, area streets, 
neighboring commercial or industrial facilities (with estimated distance to the 
site), outdoor air sampling locations (if applicable), and compass orientation 
(North);  

 Any pertinent observations should be recorded, such as odors and readings 
from field instrumentation. 

2.2. Soil Vapor Point Installation Specifications 

Each soil vapor point should be constructed as follows: 
 

 Six-inch stainless steel Geoprobe AT86 series Permanent Implants (soil 
vapor screens) or equivalent and threaded to an (expendable) stainless steel 
anchor point.   

 The implants should be fitted with inert Teflon or stainless steel tubing of 
laboratory or food grade quality. 

 The annular space surrounding the vapor screen interval and a minimum of 6-
inches above the top of the screen should be filled with a porous backfill 



GEI CONSULTANTS, INC.  SOP No. SG-002 
Environmental Standard Operating Procedures   Revision No. 2 
Atlantic and New England Regions  Effective Date: June 2011 

  

 2 of 5 SOP No. SG-002  

 

material (e.g., glass beads or coarse silica sand) to create a sampling zone 1 
foot in length. 

 
For temporary points, a hydrated bentonite surface seal should be created at the 
surface to minimize infiltration.  For permanent points, the additional measures 
described below should be included. 
 
 The soil vapor points should be sealed above the sampling zone with a 

bentonite slurry for a minimum distance of 3 feet (or to grade, whichever is 
smaller) to prevent ambient air infiltration. 

 If needed, the remainder of the borehole should be backfilled with clean 
material.   

 A protective casing should be set around the top of the point tubing and 
grouted in place to the top of the bentonite to minimize infiltration of water or 
ambient air, as well as to prevent accidental damage to the soil vapor point.   

 The tubing top should be fitted with a Swagelok and cap to prevent moisture 
and foreign material from infiltrating the tubing. 

2.3. Soil Vapor Sample Collection  

Soil vapor samples should be collected as indicated in the work plan and in 
accordance with applicable state or federal guidance documents.  Specifically, 
samples from the points should be collected as follows: 
 Permanent soil vapor points should not be sampled or purged for a minimum 

of 24 hours after installation.  Temporary points may be purged and sampled 
immediately following installation. 

 Document pertinent field conditions prior to sampling as described above. 
 A suction pump should be used to remove a minimum of three implant 

volumes from the soil vapor points prior to sampling.  Include the volume of 
any additional tubing added to affix sampling equipment and the annular 
space between the probe and the native material if sand or glass beads were 
used. 

 The purge rate shall not exceed 0.2 liters per minute. 
 Samples should be collected for volatile organic compounds (VOCs) in an 

individually laboratory certified clean 1-liter SUMMA® canister (or equivalent) 
using a certified flow controller calibrated for the anticipated sample duration 
(4 minutes).  The regulator flow rate should not exceed 0.2 liters per minute.   

 A helium tracer gas should be used to identify any potential migration or short 
circuiting of ambient air during sampling as described below.   

 Remove the protective brass plug from the canister. Connect the pre-
calibrated flow controller to the canister. 

 Record the identification numbers for the canister and flow controller. 
 Record the initial canister pressure on the vacuum gauge (check equipment-

specific instructions for taking this measurement).  A canister with a 
significantly different pressure than originally recorded by the testing 
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laboratory should not be used for sampling.  Record these numbers and 
values on the chain-of-custody form for each sample. 

 Connect the tubing from the soil vapor probe to the flow controller. 
 Open the valve on the canister.  Record the time that the valve was opened 

(beginning of sampling) and the canister pressure on the vacuum gauge. 
 Photograph the canister and the area surrounding the canister. 
 Monitor the vacuum pressure in the canister routinely during sampling. 
 Stop sample collection when the canister still has a minimum amount of 

vacuum remaining. Check with the laboratory supplying the canister and flow 
controller for the ideal final vacuum pressure. Typically, the minimum vacuum 
is between 2 and 5 inches of mercury, but not zero. If there is no vacuum 
remaining, the sample should be rejected and collected again in a new 
canister. 

 Record the final vacuum pressure and close the canister valve. Record the 
date and time that sample collection was stopped. 

 Remove the flow controller from the canister and replace the protective brass 
plug. 

 Attach labels/tags (sample name, time/date of sampling, etc.) to the canister 
as directed by the laboratory. 

 Place the canister and other laboratory-supplied equipment in the packaging 
provided by the laboratory. 

 Enter the information required for each sample on the chain-of-custody form, 
making sure to include the identification numbers for the canister and flow 
controller, and the initial and final canister pressures on the vacuum gauge. 

 Samples should be analyzed for VOCs and naphthalene via modified USEPA 
modified Method TO-15 and helium via ASTM D-1945. 

 Include the required copies of the chain-of-custody form in the shipping 
packaging, as directed by the laboratory. Maintain a copy of the chain-of-
custody for the project file. 

 Deliver or ship the samples to the laboratory as soon as practical. 
 All laboratory analytical data should be validated by a data validation 

professional in accordance with the USEPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review, January 2005 and 
the USEPA Region II Standard Operating Procedure (SOP) for the Validation 
of Organic Data modified to accommodate the USEPA Method TO-15 and 
natural gas analysis by ASTM D-1945.   

2.4. Tracer Gas Evaluation 

The tracer gas evaluation provides a means to evaluate the integrity of the soil vapor 
probe seal and assess the potential for introduction of ambient air into the soil vapor 
sample. 
 
A tracer gas evaluation should be conducted on the each temporary soil vapor probe 
to be sampled in a sampling event.  A tracer gas evaluation should be conducted on 
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the each permanent soil vapor probe during the initial sampling event and a 
minimum of 10% of the soil vapor probes during subsequent sampling events.   
 
The following tracer gas evaluation procedure uses helium as a tracer gases which 
can be measured through laboratory analysis or by a portable detector. 
 
Retain the tracer gas around the sample probe by filling an air-tight chamber (such 
as a plastic bucket) positioned over the sample location. 
 
 Make sure the chamber is suitably sealed to the ground surface. 
 Introduce the tracer gas into the chamber.  The chamber should have tubing 

at the top of the chamber to introduce the tracer gas into the chamber and a 
valved fitting at the bottom to let the ambient air out while introducing tracer 
gas.  Close the valve after the chamber has been enriched with tracer gas at 
concentrations >10%. 

 The chamber should have a gas-tight fitting or sealable penetration to allow 
the soil vapor sample probe tubing to pass through and exit the chamber. 

 After the chamber has been filled with tracer gas, attach the sample probe 
tubing to a pump that should be pre-calibrated to extract soil vapor at a rate of 
no more than 0.2 liters per minute.  Purge the tubing using the pump.  
Calculate the volume of air in the tubing and probe and purge one to three 
tubing/probe volumes prior collecting an analytical sample or using a portable 
device to measuring the tracer gas concentration. 

 Samples collected from vapor points during a tracer gas evaluation should be 
analyzed for VOCs and naphthalene via modified USEPA modified Method 
TO-15 and helium via ASTM D-1945.  

 Alternately, a tracer gas detector may be used to verify the presence of the 
tracer gas in the chamber by affixing it to the valve fitting at the bottom of the 
chamber.  The tracer gas detector may also be used to measure the tracer 
gas concentration in the pump exhaust during purging.  If used, then record 
the tracer gas concentrations in the chamber and in the soil vapor sample. 

 Based on the concentrations of the tracer gas detected during analysis or 
direct measurement, determine whether additional gas tracer evaluations are 
necessary. 

 
If the evaluation on a probe indicates a high concentration of tracer gas in the 
sample (>10% of the concentration of the tracer gas in the chamber), then the 
surface seal is not sufficient and requires improvement via repair or replacement 
prior to commencement subsequent sample collection. 
 
A non-detectable level of tracer gas is preferred, however, if the evaluation on a 
probe indicates a low potential for introduction of ambient air into the sample (<10% 
of the concentration of the tracer gas in the chamber), then proceed with the soil 
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vapor sampling.  While lower concentrations of tracer gas are acceptable, the impact 
of the detectable leak on sample results should be evaluated in the sampling report. 
 

3. References 

USEPA modified Method TO-15 and helium via ASTM D-1945 
 
Section 2.7.1 of the New York State Department of Health (NYSDOH) Final 
Guidance for Evaluating Soil Vapor Intrusion in the State of New York, dated 
October 2006. 

4. Contact 

Chris Berotti 
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STANDARD OPERATING PROCEDURE 
SG-003 Sub-slab Soil Vapor Collection 

 

1. Objective 

This procedure outlines the general steps to collect sub-slab soil vapor samples. The 
site-specific Sampling and Analysis Work Plan should be consulted for proposed 
sample locations, sample depths, and sampling duration. 

2. Execution 

Permanent and temporary sub-slab soil vapor probes will be installed using the 
procedures outlined below.  All sub-slab soil vapor probes will be installed using a 
direct-push drill rig (e.g., Geoprobe® or similar), hand auger, or manually using a 
slide hammer. 

2.1. Document Field Conditions 

Document pertinent field conditions prior to installation of any probe locations. 
 
 Record weather information (precipitation, temperature, barometric pressure, 

relative humidity, wind speed, and wind direction) at the beginning of the 
sampling event.  Record substantial changes to these conditions that may 
occur during the course of sampling.  The information may be measured with 
on-site equipment or obtained from a reliable source of local measurements 
(e.g., a local airport).  Data should be obtained for the past 24 to 48 hours.  
Record the indoor conditions (temperature, heating/cooling system active, 
windows open/closed, etc.).   

 Measure the differential pressure at the building.  Measure the indoor and 
outdoor barometric pressure using a high resolution device.  Where possible, 
measure the sub-slab barometric pressure at the sampling point.   

 If sampling near a commercial or industrial building, uses of volatile chemicals 
during normal operations of the facility should be identified. 

 Indoor floor plan sketches should be drawn that include the floor layout with 
sampling locations, chemical storage areas, garages, doorways, stairways, 
location of basement sumps or subsurface drains and utility perforations 
through building foundations, heating, ventilating and air conditioning (HVAC) 
system air supply and return registers, compass orientation (North), footings 
that create separate foundation sections, and any other pertinent information 
should be completed;  

 Outdoor plot sketches should be drawn that include the building site, area 
streets, outdoor air sampling locations (if applicable), compass orientation 
(north), and paved areas. 

 Any pertinent observations should be recorded, such as odors and readings 
from field instrumentation. 
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2.2. Sub-Slab Soil Vapor Point Installation Specifications 

Each sub-slab soil vapor point will be constructed as follows: 
 
 Drill an approximately 3/8-inch hole through the slab.  If necessary, advance 

the drill bit 2-3 inches into the sub-slab material to create an open cavity.   
 Using dedicated inert Teflon or stainless steel tubing of laboratory or food 

grade quality, insert the inlet of the tubing to the specified depth below the 
slab.  For permanent installation, only stainless steel tubing and fittings will be 
used.   

 For permanent point installations, the annular space surrounding the vapor 
probe tip will be filled with a porous backfill material (e.g., glass beads or 
coarse silica sand) to cover 1-inch of the above the tip of the probe.  

 Seal the annular space between the hole and the tubing using an inert non-
shrinking sealant such as melted 100% beeswax, permagum grout, putty, etc.  
For permanent installations, cement may be used.   

 For permanent points, a protective casing will be set around the top of the 
point tubing and grouted in place minimize infiltration of water or ambient air, 
as well as to prevent accidental damage to he permanent point.   

 The tubing top will be fitted with a Swagelok and cap to prevent moisture 
and foreign material from infiltrating the tubing. 

 
In cases where sub-slab sampling is impractical or infeasible, a surrogate location 
(attached garage, concrete patio, asphalt driveway, etc.) may be used if it is 
representative of sub-slab conditions.  In surrogate locations, the vapor sampling 
point may be installed in accordance with SOP SG-002 Soil Vapor Collection.   

2.3. Sub-Slab Soil Vapor Sample Collection  

Sub-slab soil vapor samples will be collected as indicated in the site-specific 
Sampling and Analysis Work Plan and in accordance with state or Federal guidance 
documents.  Specifically, sub-slab samples from the points will be collected as 
follows: 
 
 Document pertinent field conditions prior to sampling as described above. 
 A suction pump will be used to remove one to three implant volumes from the 

sub-slab soil vapor points prior to sampling.  Include the volume of any 
additional tubing added to affix sampling equipment and the annular space 
between the probe and the native material if sand or glass beads were used. 

 The purge rate shall not exceed 0.2 liters per minute. 
 Samples will be collected in an individually laboratory certified clean 1-liter 

SUMMA® canister (or equivalent) using a certified flow controller calibrated for 
the anticipated sample duration (4 minutes).  The regulator flow rate will not 
exceed 0.2 liters per minute.  

 A helium tracer gas will be used to identify any potential migration or short 
circuiting of ambient air during sampling as described below.   
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 Remove the protective brass plug from the canister. Connect the pre-
calibrated flow controller to the canister. 

 Record the identification numbers for the canister and flow controller. 
 Record the initial canister pressure on the vacuum gauge (check equipment-

specific instructions for taking this measurement).  A canister with a 
significantly different pressure than originally recorded by the testing 
laboratory should not be used for sampling.  Record these numbers and 
values on the chain-of-custody form for each sample. 

 Connect the tubing from the sub-slab soil vapor probe to the flow controller. 
 Open the valve on the canister.  Record the time that the valve was opened 

(beginning of sampling) and the canister pressure on the vacuum gauge. 
 Photograph the canister and the area surrounding the canister. 
 Monitor the vacuum pressure in the canister routinely during sampling. 
 Stop sample collection when the canister still has a minimum amount of 

vacuum remaining.  Check with the laboratory supplying the canister and flow 
controller for the ideal final vacuum pressure.  Typically, the minimum vacuum 
is between 2 and 5 inches of mercury, but not zero.  If there is no vacuum 
remaining, the sample will be rejected and collected again in a new canister. 

 Record the final vacuum pressure and close the canister valve.  Record the 
date and time that sample collection was stopped. 

 Remove the flow controller from the canister and replace the protective brass 
plug. 

 Attach labels/tags (sample name, time/date of sampling, etc.) to the canister 
as directed by the laboratory. 

 Place the canister and other laboratory-supplied equipment in the packaging 
provided by the laboratory. 

 Enter the information required for each sample on the chain-of-custody form, 
making sure to include the identification numbers for the canister and flow 
controller, and the initial and final canister pressures on the vacuum gauge. 

 Samples will be analyzed for volatile organic compounds (VOCs) and 
naphthalene via modified USEPA modified Method TO-15 and helium via 
ASTM D-1945 

 Include the required copies of the chain-of-custody form in the shipping 
packaging, as directed by the laboratory. Maintain a copy of the chain-of-
custody for the project file. 

 Deliver or ship the samples to the laboratory as soon as practical. 
 All laboratory analytical data will be validated by a data validation professional 

in accordance with the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review, January 2005 and the 
USEPA Region II Standard Operating Procedure (SOP) for the Validation of 
Organic Data modified to accommodate the USEPA Method TO-15 and 
natural gas analysis by ASTM D-1945.   
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2.4. Tracer Gas Evaluation 

The tracer gas evaluation provides a means to evaluate the integrity of the sub-slab 
soil vapor probe seal and assess the potential for introduction of indoor air into the 
sub-slab soil vapor sample.  A tracer gas evaluation should be conducted on the 
each temporary sub-slab soil vapor probe to be sampled in a sampling event.  A 
tracer gas evaluation should be conducted on the each permanent sub-slab soil 
vapor probe during the initial sampling event and a minimum of 10% of the sub-slab 
soil vapor probes during subsequent sampling events. 
 
The following tracer gas evaluation procedure uses helium as a tracer gases which 
can be measured through laboratory analysis or by a portable detector. 
 
 Retain the tracer gas around the sub-slab sample probe by filling an air-tight 

chamber (such as a plastic bucket) positioned over the sample location. 
 Make sure the chamber is suitably sealed to the ground surface. 
 Introduce the tracer gas into the chamber.  The chamber will have tubing at 

the top of the chamber to introduce the tracer gas into the chamber and a 
valved fitting at the bottom to let the ambient air out while introducing tracer 
gas.  Close the valve after the chamber has been enriched with tracer gas at 
concentrations >10%. 

 The chamber will have a gas-tight fitting or sealable penetration to allow the 
sub-slab soil vapor sample probe tubing to pass through and exit the 
chamber. 

 After the chamber has been filled with tracer gas, attach the sample probe 
tubing to a pump that will be pre-calibrated to extract sub-slab soil vapor at a 
rate of no more than 0.2 lpm.  Purge the tubing using the pump.  Calculate 
the volume of air in the tubing and purge one to three tubing volumes prior 
collecting an analytical sample or using a portable device to measuring the 
tracer gas concentration. 

 Samples collected from vapor points during a tracer gas evaluation will be 
analyzed for VOCs and naphthalene via modified USEPA modified Method 
TO-15 and helium via ASTM D-1945.  

 Alternately, a tracer gas detector may be used to verify the presence of the 
tracer gas in the chamber by affixing it to the valve fitting at the bottom of the 
chamber.  The tracer gas detector may also be used to measure the tracer 
gas concentration in the pump exhaust during purging.  If used, then record 
the tracer gas concentrations in the chamber and in the soil vapor sample. 

 Based on the concentrations of the tracer gas detected during analysis or 
direct measurement, determine whether additional gas tracer evaluations are 
necessary: 

 
If the evaluation on a probe indicates a high concentration of tracer gas in the 
sample (>10% of the concentration of the tracer gas in the chamber), then the 
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surface seal is not sufficient and requires improvement via repair or replacement 
prior to commencement subsequent sample collection. 
 
A non-detectable level of tracer gas is preferred; however, if the evaluation on a 
probe indicates a low potential for introduction of ambient air into the sample (<10% 
of the concentration of the tracer gas in the chamber), then proceed with the soil 
vapor sampling.  While lower concentrations of tracer gas are acceptable, the impact 
of the detectable leak on sample results should be evaluated in the sampling report. 
 

3. References 

USEPA modified Method TO-15 and helium via ASTM D-1945. 
 
Section 2.7.1 of the New York State Department of Health (NYSDOH) Final 
Guidance for Evaluating Soil Vapor Intrusion in the State of New York, dated 
October 2006. 

4. Contact 

Chris Berotti 
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STANDARD OPERATING PROCEDURE 
SG-004 Ambient Air Sample Collection 

 

1. Objective 

Describe procedures to collect ambient air samples. The site-specific Work Plan 
should be consulted for proposed sample locations and sampling duration. 

2. Execution 

2.1. Document Field Conditions 

Document pertinent field conditions prior to sample collection: 
 
 Record weather information, if available (such as precipitation, temperature, 

barometric pressure, relative humidity, wind speed, and wind direction) at the 
beginning of the sampling event.  Record substantial changes to these 
conditions that may occur during the course of sampling.  The information 
may be measured with on-site equipment or obtained from a reliable source 
of local measurements (e.g., a local airport).  Data should be obtained for at 
least the past 12 hours. 

 If sampling near a commercial or industrial building, uses of volatile chemicals 
during normal operations of the facility should be identified. 

 Outdoor plot sketches should be drawn that include the site, area streets, 
neighboring commercial or industrial facilities (with estimated distance to the 
site), outdoor air sampling locations (if applicable), and compass orientation 
(North).  

 Any pertinent observations should be recorded, such as odors and readings 
from field instrumentation. 

2.2. Sample Collection 

 Samples should be collected in laboratory-certified clean SUMMA® canister 
(or equivalent) using a flow controller calibrated for the anticipated sample 
duration (1-hour, 8-hour, etc.).  The regulator flow rate should not exceed 0.2 
liters per minute.  

 Place the canister at the sampling location.  If the sample is collected from 
breathing height (e.g., 3 to 5 feet above ground), then mount the canister on a 
stable platform such that the sample inlet should be at the proper height. 

 Remove the protective brass plug from canister.  Connect the pre-calibrated 
flow controller to the canister. 

 Record the identification numbers for the canister and flow controller. 
 Record the initial canister pressure on the vacuum gauge (check equipment-

specific instructions for taking this measurement).  A canister with a 
significantly different pressure than originally recorded by the testing 
laboratory should not be used for sampling.  Record these numbers and 
values on the chain-of custody form for each sample. 
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 Connect the tubing to the flow controller. 
 Open the valve on the canister.  Record the time that the valve was opened 

(beginning of sampling) and the canister pressure on the vacuum gauge. 
 Photograph the canister and the area surrounding the canister. 
 If possible, monitor the vacuum pressure in the canister routinely during 

sampling.  During monitoring, note the vacuum pressure on the gauge. 
 Stop sample collection after the scheduled duration of sample collection but 

make sure that the canister still has a minimum amount of vacuum remaining.  
Check with the laboratory supplying the canister and flow controller for the 
ideal final vacuum pressure.  Typically, the minimum vacuum is between 2 
and 5 inches of mercury, but not zero.  If there is no vacuum remaining, call 
the laboratory and discuss the sample viability with them.  Determine whether 
another sample will be taken after sharing the laboratory’s opinion with your 
project manager.   

 Record the final vacuum pressure and close the canister valves.  Record the 
date and time that sample collection was stopped. 

 Remove the flow controller from the canister and replace the protective brass 
plug. 

 Attach labels/tags (sample name, time/date of sampling, etc.) to the canister 
as directed by the laboratory. 

 Place the canister and other laboratory-supplied equipment in the packaging 
provided by the laboratory. 

 Enter the information required for each sample on the chain-of-custody form, 
making sure to include the identification numbers for the canister and flow 
controller, and the initial and final canister pressures on the vacuum gauge. 

 Include the required copies of the chain-of-custody form in the shipping 
packaging, as directed by the laboratory.  Maintain a copy of the chain-of-
custody for the project file. 

 Deliver or ship the samples to the laboratory as soon as practical. 

3. References 

USEPA modified Method TO-15 and helium via ASTM D-1945 
 
Section 2.7.1 of the New York State Department of Health (NYSDOH) Final 
Guidance for Evaluating Soil Vapor Intrusion in the State of New York, dated 
October 2006. 

4. Contacts 

Chris Berotti 
Bill Simons 
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STANDARD OPERATING PROCEDURE 
AR-006 Air Sampling for Volatile Organic Compounds (VOCs) using Summa Canisters 

 

1. Objective 

Describe standard procedures for the collection of ambient air samples to be 
analyzed for volatile organic compounds (VOCs) using Summa canisters.  Typically, 
U.S. EPA Method TO-15 is used for laboratory analysis. The site-specific Work Plan 
should be consulted for proposed sample locations and sampling duration. 

2. Materials 

 Sampling canister 
 Flow controller 
 Vacuum gauge 
 Wrench for removing fittings and assembling the sample train 
 Data sheets for recording the sampling location, date, duration, starting and 

stopping times, and calculated sample volume 
 Camera and measuring tape 
 Weather station data 
 PID 

3. Sampling 

This section details the sampling methodology and the media preparation by the 
analytical laboratory. 

3.1. Sampling Equipment Overview 

 The laboratory prepares the canister for sampling by cleaning and then 
evacuating the contents to a vacuum of approximately 29.9 inches of 
Mercury (in. Hg).  Opening the stainless steel bellows valve allows the air 
sample to enter the canister.  When the target volume of sample is 
collected, close the valve and return the canister to the laboratory. 

 A flow controller is used as part of the sample train to control the amount of 
air allowed to flow into the container over time.  Flow controllers are typically 
set to a flow rate that collects a sample continuously over a 1-hour (hr), 8-hr, 
or 24-hr interval.  The sampling duration needs to be communicated to the 
laboratory prior to sampling, so that the laboratory can provide the 
appropriate flow controller. 

 Summa canisters are typically used and named after the “Summa” process 
which describes the electro polishing of the interior surface of the canister to 
prepare it for sampling. 

 The holding time for a standard VOCs list of EPA Method TO-15 is 30 days 
after sample collection, although some projects may require a shorter hold 
time. 
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3.2. Document Field Conditions 

Document pertinent field conditions prior to sample collection: 
 
 Record weather information, if available (such as precipitation, temperature, 

barometric pressure, relative humidity, wind speed, and wind direction) at the 
beginning of the sampling event.  Record substantial changes to these 
conditions that may occur during the course of sampling.  The information 
may be measured with on-site equipment or obtained from a reliable source 
of local measurements (e.g., a local airport).  Data should be obtained for at 
least the past 12 hours. 

 Sketch the site, area streets, neighboring commercial or industrial facilities 
(with estimated distance to the site), outdoor air sampling locations (if 
applicable), and compass orientation (North).  

 Record pertinent observations, such as odors and readings from field 
instrumentation. 

3.3. Sample Collection 

 Collect samples in a clean Summa canister (or equivalent) using a flow 
controller calibrated for the anticipated sample duration (e.g. 8-hour, 24-hour, 
etc.).  The flow controller flow rate should not exceed 0.2 liters per minute.  

 Verify the initial vacuum of the canister using the vacuum gauge.  If the 
canister vacuum is less than 25 in. Hg, do not use it.  The procedure to verify 
the initial pressure is simple, and a missed step can compromise the validity 
of the sample media. 

i. Confirm the canister’s bellows valve is closed by turning the knob 
clockwise to tighten. 

ii. Remove the brass cap from the canister inlet. 
iii. Attach the vacuum gauge. 
iv. Open and close the bellows valve quickly (a few seconds). 
v. Read and record the vacuum on the gauge as ‘Initial vacuum’ on the 

chain-of-custody (COC). 
vi. Confirm the bellows valve is closed by turning the knob clockwise to 

tighten. 
vii. Remove the vacuum gauge and replace the brass cap. 

 Begin Sampling 
i. Confirm the bellows valve is open by turning the knob counter-

clockwise to loosen. 
ii. Remove the brass cap. 
iii. Attach the flow controller. 
iv. Attach a “J”-shaped sampling cane to prevent precipitation from 

entering the canister. 
v. Place the canister at the sampling location open the bellows valve.  If 

the sample is collected from breathing height (e.g., 3 to 5 feet above 
ground), then mount the canister on a stable platform such that the 
sample inlet should be at the proper height. 
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vi. Record the start date and time on the COC. 
vii. Record the identification numbers for the canister and flow controller 

and the vacuum gage. 
 Begin Sampling (with a field duplicate) 

i. Confirm the bellows valve is closed by turning the knob clockwise to 
loosen on both canisters. 

ii. Remove the brass cap from both canisters. 
iii. Attach a flow controller on both canisters. 
iv. Attached a “T”-shaped sample train designed for field duplicates to 

both canisters. 
v. Attach a “J”-shaped sampling cane to the common end of the sampling 

“T” to limit precipitation entering the canisters. 
vi. Place the attached primary and duplicate canisters at the sampling 

location open the bellows valve.  If the sample is collected from 
breathing height (e.g., 3 to 5 feet above ground), then mount the 
canister on a stable platform such that the sample inlet should be at 
the proper height. 

vii. Record the start date and time on the COC. 
 Monitoring Sample progress 

i. At regular intervals, record the vacuum on the flow controller to confirm 
that the vacuum is decreasing in the canister.  If the vacuum reads 5 
in. Hg or less the bellows valve should be closed and the sample 
interval ended. 

ii. Some residual vacuum is important to maintaining sample integrity.  If 
there is no vacuum remaining, call the laboratory and discuss the 
sample viability with them.  Evaluate whether another sample will be 
taken after sharing the laboratory’s opinion with your project manager.   

 End Sampling 
i. Sampling will end when the time interval (e.g., 8-hr period) is 

completed, or when the canister vacuum reads 5 in. Hg or less. 
ii. Close the bellow valve by turning the knob clockwise to tighten. 
iii. Remove the “J”-shaped sampling cane. 
iv. Remove the flow controller. 
v. Attach the vacuum gauge. 
vi. Open and close the bellows valve quickly (a few seconds). 
vii. Read and record the vacuum on the gauge as ‘Final vacuum’ on the 

chain-of-custody (COC). 
viii. Confirm the bellows valve is closed by turning the knob clockwise to 

tighten. 
ix. Remove the vacuum gauge and replace the brass cap. 

 Sample Transport 
i. Return the canister, flow controller, and sampling cane to the 

laboratory in the boxes provided. 
ii. Fill out the COC and relinquish samples properly with flow controller 

and canister numbers on the COC. 
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iii. Place the COC in the box and retain a copy of the COC for your 
records. 

iv. Tape the box shut. 
v. Deliver or ship the samples to the laboratory as soon as practical to 

adequately meet the holding time of the sample. 

4. General Guidance 

 This method may be modified for indoor air sampling. 
 Field Blank:  Do not collect a field blank. 
 Trip Blank: Do not collect a trip blank.  The canister is prepared for sampling 

by evacuating the contents to a vacuum of, so no air exists for a trip blank to 
provide meaningful information. 

5. References 

Compendium of Methods for the Determination of Toxic Organic Compounds in 
Ambient Air, Second Edition, Compendium Method TO-15, Determination of Volatile 
Organic Compounds (VOCs) in Air Collected In Specially-Prepared Canisters And 
Analyzed By Gas Chromatography/ Mass Spectrometry (GC/MS), US Environmental 
Protection Agency, Office of Research and Development, Center for Environmental 
Research Information, Cincinnati, OH, EPA/625/R-96/010b, January 1999. 

 
Guide To Air Sampling & Analysis, Air Toxics, Ltd., Folsom, CA. 

 

6. Contacts 

Brian Skelly 
Mark C. Ensign 
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STANDARD OPERATING PROCEDURE SUPPLEMENT 
Sampling for PFAS 

1. Objective 

This Standard Operating Procedure (SOP) Supplement was developed to describe additional 
factors to consider, as well as precautions and specific methods for field personnel to implement, 
while sampling for per- and polyfluoroalkyl substances (PFAS) in typical environmental media, 
including soil/sediment, groundwater, drinking water, surface water and fish tissue.   

Given the extremely low detection limits associated with PFAS analysis, the part-per-trillion 
level standards and guidance values for water, and the many potential sources of PFAS in 
commercial, industrial, residential, and consumer products, field personnel must follow the 
protocols described in this SOP Supplement to minimize the potential for false detections of 
PFAS.   

2. Application 

This SOP Supplement is intended to be used as a companion document to GEI’s typical 
sampling SOPs when PFAS analyses are required as part of an investigation program. The 
sampling techniques used for PFAS investigations are generally the same as those used for 
standard/typical parameter groups; however, certain additional precautions, equipment and 
methodologies must be employed as described in this SOP Supplement.   

Note that more stringent project-specific requirements may exist relative to that which is 
described herein (e.g., as the result of client and/or regulator expectations).  These requirements 
govern and must be addressed and incorporated into the field work plan and discussed with the 
field team prior to mobilizing. Additionally, field staff must consult with and gain prior approval 
from the project manager if a deviation or omission from this SOP Supplement is required.   

Project managers and field staff are also encouraged to confirm the latest PFAS-related guidance 
and regulations for the jurisdiction in which the sampling is to be conducted.  New and revised 
PFAS-related guidance, standards, and other requirements are being issued frequently and field 
investigations should reflect the most up-to-date requirements. 

3. Field Equipment & Gear 

It is vital that PFAS-containing materials do not come into contact with sample media.  As such, 
field materials (including but not limited to sampling equipment, disposable materials, sample 
containers, decontamination solutions, and personal protective equipment [PPE]) should be 
PFAS-free. If use of a potentially PFAS-containing material cannot be avoided, it should be 
covered (e.g., vehicle seats), used only in the support zone and only if absolutely necessary (e.g., 
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Sharpie® markers), or extreme caution should be used to avoid contact with sample media and 
anything that could come into contact with sample media (e.g., safety boots). 

Table 1 identifies equipment and materials that are appropriate and recommended for PFAS 
sampling.  Table 2 identifies equipment and materials that are prohibited during PFAS sampling. 

If field staff are unclear whether a product is acceptable for use, discuss with the project manager 
first.  If used, questionable products should be recorded in the field notes including the specific 
brand and product name.   

4. Personal Hygiene 

While adherence to this SOP will minimize the potential for personal care products and food 
packaging coming into contact with sampling equipment or media, field personnel must 
nevertheless make advanced preparations and use caution when planning and executing a PFAS 
investigation.  Not only must specific equipment and materials be used (as discussed in Section 
3), but personnel must be cognizant of their personal care product use, clothing selections, and 
other personal practices immediately prior to and during the PFAS sampling event.  This section 
discusses these precautions including guidelines on selecting and laundering fieldwork clothes, 
when and with what to shower, use of personal products such as lotion and makeup, eating 
during the workday, and work break procedures. 

4.1 Field Clothing 

Clothing worn to the field, even if covered by PPE, must consist of natural fibers (such as cotton, 
wool, and hemp).  The natural fiber clothing selected for PFAS investigations should be “old / 
well-used” (i.e., multiple washing since purchase) and laundered with minimal use of soap 
products, then rinsed with clean water after they’ve been washed.  Fabric softener or other 
additives may not be used during the laundering process. Consider using naturally-derived  
laundry soap products, such as Seventh Generation™ or Method™.  (Regardless of the soap 
brand used, guidelines regarding water rinses still apply.)  Finally, field personnel should avoid 
contacting sampling media, materials, and equipment with their clothing. 

Performance clothing, including water resistant, waterproof, or stain-treated clothing (such as 
GoreTex® or ScotchGard™), may not be worn during the field program. 

Most safety footwear is made from leather and synthetic fibers that have been treated to provide 
some degree of waterproofing/increased durability and represent a source of trace PFAS.  
However, for the health and safety of field personnel, safety footwear, and sometimes high-
visibility vests, hard hats and safety glasses as well, must continue to be used during PFAS 
sampling.  As such, field personnel should take precautions and avoid contacting sampling 
media, materials, and equipment with their boots, high-visibility vests, hard hats, and safety 
glasses (CAWater 2019).  Further, contact with safety footwear (e.g., to adjust laces, etc.), high-
visibility vests, hard hats, and safety glasses will take place only in the support zone / away from 
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the immediate vicinity of the sampling location (i.e., at least 30 feet or 10 meters).  New nitrile 
sampling gloves must be donned after contacting safety footwear, high-visibility vests, hard hats 
and safety glasses and before proceeding with PFAS sampling activities.  

4.2 Personal Hygiene 

Field personnel will not use shampoo, conditioner, body gel, cosmetics, or hand cream as part of 
their personal routine on the day of a PFAS sampling event, as these products can contain 
surfactants and represent a potential source of PFAS.  It is strongly recommended that field 
personnel shower as per normal routine the night before and then rinse with water only on the 
morning of the sampling event.  Use of bar soap is acceptable, although soap containing 
moisturizing lotions should be avoided. Consider using naturally-derived bar soap products, such 
as Seventh Generation™ or Method™.  (Regardless of the brand used, guidelines regarding 
showering the night before followed by water rinse only still applies.)   

Moisturizers, cosmetics, toothpaste containing fluoride, and dental floss may all contain PFAS 
and shall not be used throughout the duration of the field program, both on- and off-site, unless 
medically necessary.  Sunscreen and insect repellant should also be avoided; however, if sun 
and/or insect control is required from a health and safety perspective, field personnel should only 
use products that have been certified PFAS-free or are recommended by the applicable 
regulatory agency(ies) for the site.  If conducting a sensitive and/or large PFAS program, the 
GEI project manager may elect to choose and test specific product(s) to be used during the event 
prior to mobilizing to site.  Sunscreen and insect repellant should be applied prior to initiating 
sampling (preferably prior to arriving onsite).  If reapplication is necessary, personnel shall move 
to the support zone, or at least 30 feet or 10 meters away from the sampling locations (preferably 
downwind) prior to reapplying.  Personnel must also thoroughly wash and rinse hands following 
application. 

If use of prohibited or questionable products is unavoidable (e.g., for medical or health and 
safety reasons), use of these products should be recorded in the field notes, including the specific 
brand and product name.   

For washroom breaks, field personnel will remove themselves from the immediate vicinity of the 
sampling activities (i.e., at least 30 feet or 10 meters) and then remove outer PPE (gloves, 
coating-free coveralls).  Field personnel should wash as normal with extra time for rinsing with 
water after soap use.  When finished washing, the use of an air dryer is preferred, and the use of 
paper towels for drying hands should be avoided if possible. 

4.3 Taking Meals & Use of Food Packaging 

Snacks and meals should not be eaten in the field vehicle or in the immediate vicinity of 
sampling activities (i.e., within 30 feet or 10 meters).  When field personnel require a break to 
eat or drink, they should remove their outer PPE (e.g., gloves, coating-free coveralls) and move 
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to an appropriate location (preferably downwind) or off site.  When finished, field personnel 
should tidy up and then don outer PPE again prior to returning to the work area.  

Field personnel should avoid the use of paper bags and should not bring food on site in any paper 
packaging (i.e., do not bring any fast food that uses any form of paper packaging such as paper 
coffee cups, wrapped or boxed sandwiches, etc.).  Such packaging may be coated with PFAS 
materials to improve water and oil resistance.  Field personnel should likewise avoid the use of 
aluminum foil or coated textiles as food packaging.   

Field personnel should also avoid bringing foods to the work site that have been cooked in non-
stick pans, as the coating on these surfaces are often made of a fluorinated coating and could 
represent a potential source of PFAS. 

5. Special Conditions 

Certain special conditions may arise during a PFAS investigation event, including presence of 
visitors, working in rain, and potentially-conflicting health and safety needs.  This section briefly 
outlines the precautions and procedures that should be employed in these situations. 

Visitors shall be asked to remain at least 30 feet (10 meters) away from the sampling locations at 
all times.  

For working in rain, as previously discussed, water-resistant rain gear is not allowed during 
PFAS sampling.  Attempt to complete the work without use of rain protection. Bring an extra set 
of clothing if rain is expected and the weather is cool enough that hypothermia could be an issue. 
If PFAS sampling is to be conducted in prolonged or severe rainfall, completing the work 
without rain protection is not feasible, and no other acceptable administrative or engineering 
controls are available, use of a pop up tent is permitted provided field personnel do not touch the 
tent with bare hands when setting up or taking down, etc.  New nitrile gloves must always be 
donned after touching the tent and before continuing with PFAS sampling activities.  Care must 
also be taken to prevent runoff from the tent from contacting sampling equipment or containers. 

As discussed in Section 4, if health and safety considerations require the use of sunscreen and/or 
insect repellant, use products that are recommended in Table 3, have been certified PFAS-free, 
and/or are recommended by applicable regulatory agency(ies).  These products should be applied 
prior to arriving on site or, if unavoidable, in the support area only (and hands washed 
thoroughly after).  Use of these products, including the specific brand and product name, should 
be recorded in the field notes and discussed in subsequent investigation reporting.  Note that the 
words “natural” and/or “organic” in a product name or in advertising used to describe the 
product does not necessarily mean that the product is PFAS-free.  Also note that formulations 
can change over time, so there is no guarantee that products recommended in this document will 
continue to be acceptable for use in the future.  As previously mentioned, particularly for large or 
sensitive PFAS programs, specific product(s) could be chosen and tested for PFAS prior to 
mobilizing to site. 
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6. Procedure Modifications 

In addition to use of permitted materials listed in Section 3, following specific requirements for 
personal hygiene discussed in Section 4, and taking precautions related to the special conditions 
noted in Section 5, additional procedural modifications will be required when sampling for 
PFAS, as further discussed below. 

6.1 General 

The following procedural modifications apply to PFAS sampling in all media types.  

Glove Use 

Wear disposable nitrile gloves at all times and change them often.  The following glove changing 
guidelines should be followed, at a minimum: 

• Don a new pair of nitrile gloves before the following activities at each sampling location: 

o Setting up at a sampling location, including insertion of anything into a 
monitoring well (e.g., water level tape or sample tubing) 

o Handling sample containers  

o Performing decontamination  

o Performing QA/QC sample collection (equipment blanks) and/or handling any 
QA/QC sample or PFAS-free water supply 

• Don a new pair of nitrile gloves after the following activities: 

o Handling non-dedicated sampling equipment 

o Contact with non-dedicated sampling equipment and non-decontaminated/ 
potentially contaminated surfaces (including pens, papers, pop up tents, field 
vehicle surfaces, water level meters and other equipment, clothing, safety 
footwear, etc.)*** 

o Breaks 

o Whenever necessary 

*** Under no circumstances shall gloved hands be used to handle papers, pens, clothing, 
equipment, etc., prior to collecting PFAS samples using those same gloves.  Don a new pair of 
gloves any time field personnel come into contact with these or other potentially contaminated 
surfaces prior to collecting or handling PFAS sample media. 
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Field Documentation 

• Keep field notes and writing instruments away from the samples and sampling materials 

• Ideally, one field person should be dedicated to PFAS sample collection while another is 
dedicated to recording field notes 

• Containers should be pre-labeled with pre-printed labels to the extent possible to avoid 
possibility of ballpoint pens not transferring ink to labels under certain site conditions; 
remaining labelling is to be completed using pencil or ball point pen only (no markers) 

• Do not write on open containers: container labels are to be completed only when lids 
have been snugly screwed on 

• As noted above, avoid using markers; however, if markers must be used on sample labels 
(e.g., if will not transfer to the label), use a fine or ultra-fine Sharpie® brand marker 
(only) and use only on tightly closed sample containers in the support area or at least 30 
feet (10 meters) away from sampling locations 

• Sample label information and time of sampling should be recorded on the field logs 

• A PFAS-specific field sampling checklist form is provided as Attachment 1 and must be 
completed for each PFAS event (if conditions change during the event, multiple forms 
should be used to document conditions for each) 

Quality Assurance/Quality Control 

• To prevent cross-contamination, collect samples in the order of least impacted to greatest 
impacted based on site knowledge 

• To prevent contamination from other sample media containers, collect PFAS samples 
FIRST when a sampling program also includes collection of samples for other parameters 

• Collect equipment blanks according to standard practice immediately after the collection 
of a sample suspected to have high concentrations of PFAS 

• Collect field reagent blanks according to standard practice immediately after staff arrive 
on site/return from offsite breaks to capture potential cross-contamination from the field 
personnel 

Sample Collection, Handling and Packaging 

• Prevent sampling equipment from contacting the ground or other surfaces that could 
compromise sample integrity throughout the sampling event 
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• Place new HDPE plastic sheeting adjacent to each sampling location to use as a clean 
work surface 

• Sample transfers should be minimized (e.g., from collection cup to sampling container); 
collect media directly into sampling container whenever possible 

• Samples are to be collected only in pre-labeled, laboratory-supplied PFAS-free containers 
with unlined lids 

• Sample container lids must remain tightly secured until immediately prior to sample 
collection and the container immediately sealed after sample collection 

• The container lid must remain in the other hand of the sampler during sample collection, 
until replaced on the container 

• Do not allow anything to contact the rim of the sample container, including equipment, 
tubing or hands 

• Ensure sample containers are securely closed but not overtightened 

• The interiors of PFAS sample containers must not be rinsed during sampling 

• Keep samples as dry as possible and minimize exposure to light 

• PFAS samples are to be individually-bagged in sealed plastic bags (place the samples in 
the individual bags in the support zone, not in the sampling area) and packaged in coolers 
separately from samples collected for other parameters 

• Blue ice may not be used in coolers containing samples destined for PFAS analysis.  Use 
only ice that is double-bagged in plastic (polyethylene) bags to in PFAS sample coolers 

Decontamination Procedures 

Dedicated/disposal field materials and equipment are preferred.  All sampling materials should 
be treated as single use and disposed following completion of sampling at each location.  
However, when reusable field equipment is unavoidable, it requires cleaning between uses. 
Decontaminate all equipment that come into contact with sample media (e.g., interface probes, 
depth to water meters, flow through cells, sampling trowels, spoons, etc.) using the following 
process: 

1 Rinse sampling equipment with Alconox® or Liquinox® cleaning solutions (note that 
Liquinox® is known to contain trace levels of 1,4-dioxane) 

2 Scrub equipment with brushes (Table 1) 
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3 At a minimum rinse twice with distilled or deionized water (or if the site-specific work 
plan requires it, or enough laboratory-supplied PFAS-free water has been provided, use 
that for all rinses) 

4 If cleaning solvent(s) are being used, rinse with the solvent.  If solvent(s) are not being 
used, repeat steps 1 through 3 before moving on to step 5. 

5 Final rinse with laboratory-provided PFAS-free water (regardless of whether a solvent is 
being used or not, the final rinse MUST ALWAYS be with laboratory-provided PFAS-
free water) 

When required, collect all rinsate in a sealed bucket for disposal. Do not reuse solutions between 
sampling locations. Do not put equipment away without decontaminating it first. 

To decontaminate larger equipment (e.g., drill rig & large downhole sampling equipment), use a 
high-pressure or steam wash with potable water, then (to the extent practical) rinse parts of 
equipment that come into direct contact with sample media with certified PFAS-free water. 

6.2 Soil & Sediment 

In addition to the general procedure modifications listed in Section 6.1, these additional 
modifications apply when sampling for PFAS in soil and sediment media. 

• Verify in writing with the driller and/or manufacturers that drilling fluids and single-use 
liners (if using a material not listed in Table 1) are made of PFAS-free materials 

• Cover soil sample processing area with new HDPE sheeting every time a new sample is 
processed 

• Verify with driller or directly observe that drilling equipment is decontaminated 
consistent with Section 6.1 between every sampling location 

• Deposit soil into a decontaminated, uncoated stainless steel mixing bowl to homogenize 
sample prior to filling sample container: mix thoroughly by rolling material into the 
center of the bowl until homogenized. 

• When collecting sediment, overlying low-turbidity water must be present; decant water 
and use a decontaminated stainless steel trowel or petite ponar grab sampler to collect the 
sample 

• When collecting sediment, PPE such as waders and personal flotation devices may be 
required; ensure that any materials that contact the media to be sampled do not contain 
PFAS-containing materials or coatings 
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• If collecting both sediment and surface water at a location, collect the surface water first 
to minimize turbidity in the surface water 

6.3 Groundwater 

In addition to the general procedure modifications listed in Section 6.1, these additional 
modifications apply when sampling for PFAS in groundwater and surface water media. 

• Use a peristaltic pump, bailers, or HDPE HydraSleevesTM to collect groundwater 
samples; do not use submersible or bladder pumps unless they are certified PFAS free 
and approved by the project manager 

• Verify in writing with the equipment supplier or manufacturer that reusable sampling 
equipment (e.g., water level meter, interface probe, flow-through cell) are PFAS-free 

• Collect groundwater samples directly from sample tubing, filling sample containers to the 
brim leaving no headspace, while holding the lid in the other hand; screw the lid on 
snugly immediately after filling container 

• If a flow-through cell is being used, disconnect the silicone tubing, allowing for 
collection of samples that have not passed through the flow-through cell 

• Minimize water turbulence to avoid potential volatilization by adjusting the discharge 
rate and inclining the sample container during filling 

• Do not field filter PFAS samples and do not request filtration by the laboratory 

• If high concentrations of PFAS are expected (e.g., sites related to class B firefighting 
foams), conduct a shaker test by collecting and shaping a small portion of the sample 
(about 10 to 25 milliliters) in a small disposable vial.  If foaming is noted within the 
sample, clearly document the foaming in the field notes and note this on the chain of 
custody when the samples are submitted to the laboratory for analysis.  This will help the 
laboratory determine how the samples should be handled during analysis.  Also, these 
samples should be segregated from other samples during sampling and shipping to avoid 
cross-contamination 

6.4 Drinking Water 

In addition to the general water sampling procedures discussed in Section 6.3 – Groundwater, the 
following additional precautions and methodologies should be implemented when sampling for 
drinking water: 

• Locate and assess the pressure tank and determine if any filter units are present 
(document in field notes if present) 
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• Establish sampling location as close to the well pump as possible (typically the spigot on 
the pressure tank) 

• Remove aerator from the sampling point before collecting sample (if applicable) 

• Prior to sampling, flush the system by running a faucet downstream of the pressure tank 
until well pump comes on and a decrease in water temperature is noted (indicating water 
is coming from the well); attempt to flush for 15 to 20 minutes if homeowner is amenable 

• Slow water flow such that stream is about the size of a pencil 

• Whenever possible, avoid sample contact with any Teflon® tape or pipe thread paste; if 
tape or paste is observed on a homeowner’s tap from which sample is being collected, 
document it in the field notes 

6.5 Surface Water 

• Thoroughly rinse the outside of sample container (with lid tightly in place) in the surface 
water body to be sampled before filling the container 

• Sampling location within the water column should consider the potential for 
stratification; PFAS tends to accumulate at the water surface 

• When collecting surface water, PPE such as waders and personal flotation devices may 
be required; ensure that any materials that contact the media to be sampled do not contain 
PFAS-containing materials or coatings 

• Fill containers directly (using a wide-mouth container if possible); insert lidded container 
with opening pointed down; uncap container underwater as close to the center of the 
water column as possible; once filled with water, point container up such that gloved 
hands and sample container are downstream of where sample is being collected, then pull 
out of water column and replace lid securely 

• If remote sampling is required, it can be accomplished by clamping the sample container 
onto the end of a decontaminated extension rod made of PFAS-free material 

• If neither of the above two options are feasible, use a decontaminated, uncoated stainless-
steel cup to collect the sample, and immediately transfer it to the sample container 

• Minimize water turbulence to avoid potential volatilization and/or sediment in sample 
containers by inclining the sample container during filling 

• If collecting both sediment and surface water at a location, collect the surface water first 
to minimize turbidity in the surface water 
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6.6 Biological Samples 

• Note: Concentrations of PFAS (PFOS, in particular) can be several orders of magnitude 
higher in fish than in the surface water where the fish were collected. Given this, cross-
contamination of fish during collection and sample processing is not expected to result in 
a significant impact on PFAS concentrations measured in tissue samples. However, staff 
should be aware of potential PFAS sources and take precautions to minimize possible 
effects on the analytical results (MDEQ, 2019). 

• All biological samples should be collected and processed using PFAS-free equipment 
(e.g., stainless-steel tables and knives, wooden [untreated] measuring boards, etc.). 
Processing equipment should be rinsed with municipal water or other PFAS-free water 
before processing begins and between each sample. 

• Unless otherwise specified, biological samples should be bagged individually in plastic. 

• Biological samples should be frozen as soon as possible following processing using 
regular ice or dry ice. 

• Verify freezer operation on a regular basis while samples are in GEI possession. 

• Tissue type (e.g., edible portions [fillets], whole-body) required  for sampling and 
analysis depends on project-specific goals. If ecological risk assessment is a project goal, 
then fish of a size and species likely to be eaten by piscivorous birds and mammals 
should be targeted. If human health risk assessment is a project goal, then fish of a size 
and species likely to be eaten by humans should be targeted.  Refer to the project-specific 
work plan for details of sampling requirements. 

7. Contacts 

Should you have questions about this SOP Supplement or PFAS sampling in general, please 
contact: 

• Jeffrey Holden in the Ithaca, NY office (607-216-8956) 

• Melissa Felter in the Glastonbury, CT office (860-368-5328) 
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Table 1.  Summary of Acceptable Equipment and Materials for PFAS Sampling 

Material Availability 

Aluminum clipboards Local Retail

Decontamination 
brushes Local Retail

PFAS-free water for 
blanks and 
decontamination

Laboratory

HDPE or polypropylene 
sample containers Laboratory

Low-density 
polyethylene (LDPE) not 
in direct contact with 
sample media

Local Retail

General Field Equipment
Additional Considerations References

Water for decontamination and field and equipment blanks must be laboratory-
supplied PFAS-free (at least for final rinse; local retail deionized/distilled may be used 
for initial rinses if needed and allowed by site-specific work plan)

ITRC 2020
NYSDEC 2020
CAWater 2019
MDEQ 2018

Confirm with laboratory that soil and water sample containers are HDPE with HDPE-
lined lids

Field log paper Local Retail Loose, non-coated paper only; do not use Write-in-Rain books, or any other bound 
field notebooks (covers can contain PFAS)

CAWater 2019

Local Retail
Use pencil (preferred) or ball-point pen
No markers of any kind, except in support zone, as noted in Section 6

CAWater 2019Writing instruments

HDPE sheeting Environmental Supplier (e.g., 
Pine) / Local Retail

To create a clean work area near the sampling location
Sheeting to be changed with every location

CAWater 2019
MDEQ 2018

NHDES 2019

Methanol, isopropanol 
or acetone Environmental Supplier

Use as needed when sampling for parameters that require additional decontamination 
(e.g., PCBs, metals)
Special health and safety precautions apply, per typical industry practice

UNEP 2015

LDPE can be used for items that do not come into direct contact with sample media, 
such as zip-close plastic bags for bagging sealed sample containers and for ice.  
LDPE cannot be used for materials in direct contact with sample media, including 
samplers, tubing, sample containers or to temporarily store soil samples

CAWater 2019
MDEQ 2018

MDEQ 2018

Must be constructed of polypropylene (most common) or other acceptable material 
(high density polyethylene [HDPE], acetate, polyvinyl chloride [PVC]) (Grainger 
identifies construction/composition of their products)

CAWater 2019

Alconox™, Liquinox™ & 
Citrinox™

Environmental Supplier / Local 
Retail

CAWater 2019
MDEQ 2018

Do not use pressed paper or similar clipboards that may be treated with a water-
resistant, PFAS-containing coating

NHDES 2019
MDEQ 2018

Standard practice decontamination when sampling for PFAS parameters
Liquinox contains trace 1,4-dioxane

ITRC 2020
NYSDEC 2020
CAWater 2019
NHDES 2019
MDEQ 2018

Ice Local Retail
Ice double-bagged in plastic zip-closure bags
Reusable chemical/gel ice packs ("blue ice") is not permitted (Table 2)

NYSDEC 2020
CA Water 2019
NHDES 2019
MDEQ 2018
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Table 1.  Summary of Acceptable Equipment and Materials for PFAS Sampling 

Material Availability 
  

Additional Considerations References

PFAS-free water level 
probe Environmental Supplier

PFAS-free oil/water 
interface probe Environmental Supplier

PFAS-free drilling fluids Driller

PFAS-free makeup 
water Driller/ Local Source

PVC, stainless steel, 
acetate, HDPE, silicone, 
and polypropylene

Driller/ Local Source

Uncoated stainless 
steel bowl, trowel, hand 
auger, shovel, etc.

Driller/Local Retail

HDPE storage bins Local Retail

Drilling and Soil Sampling Field Equipment

HDPE HydraSleeves™ Environmental Supplier Low density polyethylene (LDPE) is not permitted (Table 2) NYSDEC 2020

HDPE, nylon or 
polypropylene rope Local Retail

For use with bailer during groundwater sample collection
HDPE and polypropylene ropes are acceptable

CAWater 2019

Tubing Environmental Supplier PVC, silicone, acetate, HDPE, polypropylene and silicone tubing is acceptable
NYSDEC 2020
CAWater 2019
MDEQ 2018

Confirm with rental company that equipment is PFAS-free
Peristaltic or stainless steel submersible pumps are preferred

NHDES 2019

Bailers Environmental Supplier
Must be constructed of HDPE, stainless steel, PVC, acetate or polypropylene
To be used if pump is not used

NYSDEC 2020
CAWater 2019
MDEQ 2018

PFAS-free pump Environmental Supplier

Confirm with rental company that equipment is PFAS-free  --

Confirm with rental company that equipment is PFAS-free  --

Water Gauging and Sampling Field Equipment

Natural fiber towel or 
blanket Local Retail

To cover vehicle seats (“old/well used” and laundered with minimal soap, final rinse in 
water, do NOT use fabric softeners)
Natural fibers include cotton, wool, hemp, etc.

 --

For storage of PFAS field equipment  --

Confirm with driller that fluid is PFAS-free MDEQ 2018

Confirm water source is PFAS-free via laboratory analysis MDEQ 2018

--
NYSDEC 2020
CAWater 2019
MDEQ 2018

Field Vehicle

Equipment and materials made from these materials (uncoated) is acceptable.
NYSDEC 2020 
CAWater 2019
MDEQ 2018
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Table 1.  Summary of Acceptable Equipment and Materials for PFAS Sampling 

Material Availability 
  

Additional Considerations References
PPE

Powderless nitrile 
gloves

Local Retail/Environmental 
Supplier

Safety footwear Local Retail

Note

When PFAS-containing equipment and supplies cannot be eliminated, increase the equipment blank samples to more thoroughly document the concentrations.

Safety footwear could be a source of PFAS, but must be worn for health and safety 
purposes; care must be taken not to contact sample media, equipment, or materials 
with boots. PFAS-free overboots may be worn as an added precaution.

CAWater 2019
MDEQ 2018

PPE made of natural 
fiber, PVC-coated, wax-
coated, neoprene & 
polyurethane 

Local Retail

Non-waterproof coated (no Gore-Tex®, ScotchGard™, Coated Tyvek®, etc.) 
Old and well-laundered with minimal soap, final rinse in water, do NOT use fabric 
softeners)
Nitrile gloves must be worn during sample collection and handling all samples and 
equipment, and changed often (Section 6)

CAWater 2019
MDEQ 2018

Do NOT use latex gloves, unless pre-tested for PFAS CAWater 2019
MDEQ 2018
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Material 

Low-density polyethylene (LDPE) 
materials in direct contact with sample 
media

Any plastic coatings, tapes, or glues

Markers

Treated paper towels

Submersible (e.g., Grundfos®) or 
bladder pumps

LDPE tubing, passive samplers, etc.

Water filters

LDPE materials may not be used for sample collection or any other process that puts LDPE in 
direct contact with sample media.  This includes passive diffusion bags, LDPE HydraSleeves™, 
groundwater sample tubing, and temporary storage of soil samples in plastic zip-closure bags

Have the potential to absorb/retain 
PFAS

NYSDEC 2020
CAWater 2019
MDEQ 2018

NHDES 2019

Cotton cloths (washed as recommended for clothing in this SOP) are recommended instead Suspected to contain PFAS MDEQ 2018

Water-resistant paper and labels, self-
sticking notes, plastic clip boards, 
binders, and spiral hard cover notebooks

Includes Rite in the Rain® field books, "sticky notes", waterproof paper, hard cover notebooks, 
plastic clipboards, tape, etc. 

Waterproof papers are known, other 
materials are suspected, to contain 
PFAS

CAWater 2019
MassDEP 2019
NHDES 2019
MDEQ 2018

Includes, but not limited to pipe thread compounds and Teflon® tape Suspected to contain PFAS ITRC 2020

Do not use markers of any kind, except fine or ultra-fine Sharpie® in support zone only, as noted 
in Section 6

Suspected to contain PFAS CAWater 2019

Lined sample container lids (e.g., 
Teflon® or PTFE-lined)

Fluoropolymer coated or containing field 
equipment and materials

Includes tubing, bailers, liners, tape, plumbing paste, pump parts, etc. that contains 
polytetrafluoroethylene (PTFE), polyvinylidene fluoride (PVDF), polychlorotrifluoroethylene 
(PCTFE), ethylene-tetrafluoroethylene (ETFE), or fluorinated ethylene propylene (FEP)

Known to contain PFAS

ITRC 2020
CAWater 2019
MassDEP 2019
NHDES 2019
MDEQ 2018

Table 2. Summary of Prohibited Equipment and Materials for PFAS Sampling

Details Rationale References

General Field Equipment

Use only laboratory-supplied containers designated for the project Known to contain PFAS
NYSDEC 2020
CAWater 2019
NHDES 2019

Detergents and decontamination 
solutions such as Decon 90® Some solutions may contain PFAS; only use Alconox™, Liquinox™ or Citrinox™ when required Some are known, others are 

suspected, to contain PFAS

CAWater 2019
NHDES 2019
MDEQ 2018

Glass or LDPE sample containers LDPE cannot be used for any items that come into direct contact with sample media
Glass may absorb/retain PFAS

Have the potential to absorb/retain 
PFAS

NYSDEC 2020

MDEQ 2018

Groundwater Gauging and Sampling Field Equipment
Equipment that contains PFAS material (such as Teflon-coated parts) may be used only if it is 
internal to the equipment and does not contact the sample media or external environment Suspected to contain PFAS NYSDEC 2020

CAWater 2019

Reusable chemical/gel ice packs a.k.a "blue ice" Suspected to contain PFAS
CAWater 2019
NHDES 2019
MDEQ 2018

Filtration in the field and in the laboratory is prohibited, as PFAS may be filtered out of the 
sample

Have the potential to absorb/retain 
PFAS

ITRC 2020
MassDEP 2019
UNEP 2015

LDPE cannot be used for any items that come into direct contact with sample media Known to contain PFAS
NYSDEC 2020
CAWater 2019
MDEQ 2018
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Material 

Table 2. Summary of Prohibited Equipment and Materials for PFAS Sampling

Details Rationale References

  

Drilling fluids not certified by driller as 
PFAS-free

Non-acetate / non-stainless steel soil 
sample liners

Field Vehicle

Uncovered upholstery

PPE

Most sunscreens

Most insect repellants

Note
When PFAS-containing equipment and supplies cannot be eliminated, increase the equipment blank samples to more thoroughly document the concentrations.

Drilling and Soil Sampling Field Equipment

-- Suspected to contain PFAS MDEQ 2018

-- Suspected to contain PFAS
NYSDEC 2020
CAWater 2019
MDEQ 2018

Aluminum foil -- Foil may be coated with PFAS-
containing materials

NYSDEC 2020
MDEQ 2018

Treated PPE/clothing and PPE/clothing 
made with synthetic material

Articles made of and/or treated with water, stain, insect and/or ultraviolet resistant chemicals, 
such as Coated Tyvek®, Gore-Tex® , ScotchGard™, Teflon®, RUCO®, Lurotex®, GreenShield®, 
Bionic Finish®, etc., are not permitted for use during PFAS sampling

Additionally, articles washed or dried with fabric softener are also prohibited

Known to contain PFAS

ITRC 2020
NYSDEC 2020
CAWater 2019
NHDES 2019 
MDEQ 2018

Many interiors are treated with stain-resistant materials; cover vehicle seats and equipment 
storage surfaces with natural fiber towels or blankets for duration of project Known or suspected to contain PFAS MDEQ 2018

If health and safety considerations require sunscreen, consider using the brands identified in 
Table 3 (Regardless, suggest analyzing rinse blanks for PFAS prior to mobilization, if possible, or 
using field rinse blanks to assess potential source contribution as part of field event)

Suspected to contain PFAS
NYSDEC 2020
CAWater 2019
MDEQ 2018

If health and safety considerations require insect repellants, consider using the brands identified 
in Table 3 (Regardless, suggest analyzing rinse blanks for PFAS prior to mobilization, if possible, 
or using field rinse blanks to assess potential source contribution as part of field event)

Suspected to contain PFAS
NYSDEC 2020
CAWater 2019
MDEQ 2018
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Table 3. Summary of Allowable Sunscreen and Insect Repellant (Note 1)
Allowable Sunscreens Source
Banana Boat Sport Performance Coolzone Broad Spectrum SPF 30 MDEQ 2018, CAWater 2019
Banana Boat Sport Performance Sunscreen Lotion Broad Spectrum SPF 30 MDEQ 2018, CAWater 2019
Banana Boat Sport Performance sunscreen Stick SPF 50 MDEQ 2018, CAWater 2019
Coppertone Sunscreen Lotion Ultra Guard Broad Spectrum SPF 50 MDEQ 2018, CAWater 2019
Coppertone Sport High-Performance AccuSpray Sunscreen SPF 30 MDEQ 2018, CAWater 2019
Coppertone Sunscreen Stick Kids SPF 55 MDEQ 2018, CAWater 2019
L'Oreal Silky Sheer Face Lotion 50+ MDEQ 2018, CAWater 2019
Neutrogena Beach Defense Water + Sun Barrier Lotion SPF 70 MDEQ 2018, CAWater 2019
Neutrogena Beach Defense Water + Sun Barrier Spray Broad Spectrum SPF 30 MDEQ 2018, CAWater 2019
Neutrogena Pure & Free Baby Sunscreen Broad Spectrum SPF 60+ MDEQ 2018, CAWater 2019
Allowable Insect Repellants Source
Deep Woods Off MDEQ 2018, CAWater 2019
Sawyer Permethrin MDEQ 2018, CAWater 2019
California Baby Natural Bug Spray CAWater 2019
Herbal Armor CAWater 2019
Jason Natural Quit Bugging Me CAWater 2019
Repel Lemon Eucalyptus Insect Repellant CAWater 2019

Notes
1. Formulations can change over time, so there is no guarantee that products recommended in this document will continue 
to be acceptable for use.  "Equipment" blanks should be collected to verify that the preferred sunscreen and/or insect 
repellant is PFAS-free.
2. Sunscreen and insect repellants should be applied before arriving onsite or in the support zone.  Under no circumstances 
should sunscreen and insect repellant be applied within 30 feet (10 meters) of sampling areas.

3. Hands must be washed and rinsed thoroughly after application or handling sunscreen and insect repellant, and nitrile 
gloves must be worn afterwards.

Page 1 of 1
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Quality Assurance Glossary 

“Alteration” means altering a sample collected for analysis in any way other than by adding 
a preservative, such as nitric acid to lower pH.  Examples of alteration include, but are not 
limited to:  filtering, settling and decanting, centrifuging and decanting, and acid extracting. 
 
“Analytical Services Protocol” or “ASP” means the NYSDEC’s compendium of approved 
United States Environmental Protection Agency (USEPA) and NYSDEC laboratory methods 
for sample preparation and analysis and data handling procedures. 
 
“Correlation Sample” means a sample taken, when using a field-testing technology, to be 
analyzed by an ELAP-certified laboratory to determine the correlation between the 
laboratory and field analytical results. 
 
“Confirmatory Sample” means a sample taken after remedial action is expected to be 
complete to verify that the cleanup requirements have been met.  This term has the same 
meaning as “post remediation sample.” 
 
“Contract laboratory program” or “CLP” means a program of chemical analytical 
services developed by the USEPA to support Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA). 
 
“Data Usability Summary Report, (DUSR)” is a document that provides a thorough 
evaluation of the analytical data to determine whether or not the data, as presented, meets the 
site/project specific criteria for data quality and use. 
 
“Effective solubility” means the theoretical aqueous solubility of an organic constituent in 
groundwater that is in chemical equilibrium with a separate phase mixed product (product 
containing several organic chemicals).  The effective solubility of a particular organic 
chemical can be estimated by multiplying its mole fraction in the product mixture by its pure 
phase solubility. 
 
“Environmental Laboratory Accreditation Program” or “ELAP” means a program 
conducted by the New York State Department of Health (NYSDOH), which certifies 
environmental laboratories through onsite inspections and evaluation of principles of 
credentials and proficiency testing. 
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“Filtration” means the filtering of a groundwater or surface water sample, collected for 
metals analysis, at the time of collection and prior to preservation.  Filtering includes, but is 
not limited to, the use of any membrane, fabric, paper or other filter medium, irrespective of 
pore size, to remove particulates from suspension. 
 
“Final delineation sample” means a sample taken as an endpoint sample, used to make a 
decision regarding the extent of contamination at a site, which is to be analyzed by an ELAP-
certified laboratory. 
 
“Intermediate Sample” means a sample taken during the investigation process that will be 
followed by another sampling event to confirm that remediation was successful or to confirm 
that the extent of contamination has been defined to below a level of concern. 
 
“Method detection limit” or “MDL” means the minimum concentration of a substance that 
can be measured and reported with a 99 percent confidence that the analyte concentration is 
greater than zero and is determined from the analysis of a sample in a given matrix 
containing the analyte. 
 
“Minimum reporting limit” means the lowest concentration at which an analyte can be 
detected and which can be reported with a reasonable degree of accuracy.  It is the lowest 
concentration that can be measured, a lab-specific number, developed from minimum 
detection limits, and is also referred to as the practical quantitation limit (PQL). 
 
“Nephelometric Turbidity Unit” or "NTU" is the unit by which turbidity in a sample is 
measured. 
 
“Non-targeted compound” means a compound detected in a sample using a specific 
analytical method that is not a targeted compound, a surrogate compound, a system 
monitoring compound, or an internal standard compound. 
 
“Practical quantitation level” or “PQL” means the lowest quantitation level of a given 
analyte that can be reliably achieved among laboratories within the specified limits of 
precision and accuracy of a given analytical method during routine laboratory operating 
conditions. 
 
"Preservation" means preventing the degradation of a sample due to precipitation, 
biological action, or other physical/chemical processes between the time of sample collection 
and analysis.  The most common examples involve refrigeration at 4 degrees Celsius and 
lowering sample pH by the addition of acid to keep dissolved metals in solution or to reduce 
the biodegradation of dissolved organic analytes. 
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“Quality assurance” or “QA” means the total integrated program for assuring the reliability 
of monitoring and measurement data, which includes a system for integrating the quality 
planning, quality assessment, and quality improvement efforts to meet data end-use 
requirements. 
 
“Quality assurance project plan” or “QAPP” means a document, which presents in 
specific terms the policies, organization, objectives, functional activities, and specific quality 
assurance/quality control activities designed to achieve the data quality goals or objectives of 
a specific project or operation. 
 
“Quality control” or “QC” means the routine application of procedures for attaining 
prescribed standards of performance in the monitoring and measurement process. 
 
“Target analyte list” or “TAL” means the list of inorganic compounds/elements designated 
for analysis as contained in the version of the USEPA Contract Laboratory Program 
Statement of Work for Inorganics Analysis, Multi-Media, Multi-Concentration in effect as of 
the date on which the laboratory is performing the analysis.  For the purpose of this chapter, a 
Target Analyte List scan means the analysis of a sample for Target Analyte List compounds/ 
elements. 
 
“Targeted compound” means a hazardous substance, hazardous waste, or pollutant for 
which a specific analytical method is designed to detect that potential contaminant both 
qualitatively and quantitatively. 
 
“Target compound list plus 30” or “TCL+30” means the list of organic compounds 
designated for analysis (TCL) as contained in the version of the USEPA "Contract 
Laboratory Program Statement of Work for Organics Analysis, Multi-Media, Multi-
Concentration" in effect as of the date on which the laboratory is performing the analysis, 
and up to 30 non-targeted organic compounds (plus 30) as detected by gas 
chromatography/mass spectroscopy (GC/MS) analysis.  For the purposes of this chapter, a 
Target Compound List+30 scan means the analysis of a sample for Target Compound List 
compounds and up to 10 non-targeted volatile organic compounds and up to 20 non-targeted 
semi-volatile organic compounds using GC/MS analytical methods.  Non-targeted compound 
criteria should be pursuant to the version of the USEPA “Contract Laboratory Program 
Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration” in effect as of 
the date on which the laboratory is performing the analysis. 
 
"Tentatively identified compound or TIC" means a chemical compound that is not on the 
target compound list but is detected in a sample analyzed by a GC/MS analytical method.  
TICs are only possible with methods using mass spectrometry as the detection technique.  
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The compound is tentatively identified using a mass spectral instrumental electronic library 
search and the concentration of the compound estimated. 
 
“Unknown compound” means a non-targeted compound which cannot be tentatively 
identified.  Based on the analytical method used, the estimated concentration of the unknown 
compound may or may not be determined. 
 
“Volatile organic compounds” or “VOC” means organic compounds amenable to analysis 
by the purge and trap technique.  For the purposes of this chapter, analysis of volatile 
organics means the analysis of a sample for either those priority pollutants listed as amenable 
for analysis using USEPA method 624 or those target compounds identified as volatiles in 
the version of the USEPA “Contract Laboratory Program Statement of Work for Organics 
Analysis, Multi-Media, Multi-Concentration” in effect as of the date on which the laboratory 
is performing the analysis. 
 
“Well development” means the application of energy to a newly installed well to establish a 
good hydraulic connection between the well and the surrounding formation.  During 
development, fine-grained formation material that may have infiltrated the sand pack and/or 
well during installation is removed, allowing water from the formation to enter the well 
without becoming turbid and unrepresentative of groundwater in the formation. 
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1.  Purpose 

GEI Consultants, Inc. (GEI) has prepared this Quality Assurance Project Plan (QAPP) to 
address analytical sampling at 113 7th North Street (also known as 103 Luther Avenue), 
Liverpool, New York (the site).  The QAPP is a companion document and attachment to the 
Remedial Investigation Work Plan (RIWP) and subsequent work plan documents.  The QAPP 
presents the project scope and goals, organization, objectives, sample handling procedures 
and Quality Assurance Quality Control (QA/QC) procedures associated with the site. 
 
Furthermore, this QAPP identifies project responsibilities, prescribes guidance and 
specifications to make certain that: 
 
 Samples are identified and controlled through sample tracking systems and chain-of-

custody (COC) protocols. 
 Field and laboratory analytical results are valid and usable by adherence to 

established protocols and procedures. 
 All aspects of the investigation, from field to laboratory are documented to provide 

data that are technically sound and legally defensible. 
 
The requirements of this QAPP apply to all contractor activities as appropriate for their 
respective tasks. 
 
This QAPP was prepared based upon guidance provided by the United States Environmental 
Protection Agency (USEPA) and New York State Department of Environmental 
Conservation (NYSDEC) including: 
 
 DER-10, Technical Guidance for Site Investigation and Remediation.  New York 

State Department of Environmental Conservation.  May 3, 2010. 
 Analytical Service Protocol, New York State Department of Environmental 

Conservation.  July 2005. 
 USEPA Requirements for Quality Assurance Project Plans for Environmental Data 

Operations (USEPA QA/R-5, March 2001). 
 Guidance for Quality Assurance Project Plans (USEPA QA/G-5, December 2002). 
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2.  Project Goals and Objectives 

An RIWP has been developed to develop a remedial analysis for onsite volatile organic 
compounds (VOCs) impacts.  The RIWP program will include: 
 
 Soil borings 
 Test pits 
 Groundwater monitoring well installations 
 Soil field screening 
 Soil analytical sampling 
 Groundwater analytical sampling 
 Air analytical sampling (including soil vapor, indoor air, and ambient air) 

 
This QAPP may also be used to support subsequent work plan documents associated with the 
Site. 
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3.  Project Organization and Responsibility 

GEI is responsible for the implementation of investigation fieldwork, including the 
supervision of contractors, field activities, and the evaluation and interpretation of data.  GEI 
will perform the sampling activities and coordinate submittal of samples to testing 
laboratories.  The project organization and key personnel for GEI are listed below: 
 
In-House Consultant:  Ileen Gladstone 
Program Manager:  Gary Rozmus 
Project Manager:  Catherine Malagrida 
Field Team Leader:  To be Determined 
Quality Assurance Officer:  Jaimie Wargo 
GEI Corporate Health & Safety Officer:  Steven Hawkins 
Data Manager:  Lorie MacKinnon 
 
The primary responsibilities of each of these personnel are described in the following table. 
 

Key Project Personnel and Responsibilities 
Position GEI Personnel Areas of Responsibilities 

In-House 
Consultant 

Ileen Gladstone  Provide strategic guidance of project activities 
 Client contact regarding strategic issues 
 Review of project deliverables 

Program Manager Gary Rozmus    Overall program oversight 
 Project management 
 Project schedule 
 Client contact regarding project related issues 
 Personnel and resource management 
 Review of project submittals 
 Budgeting 

Project Manager Catherine Malagrida  Client contact regarding project related issues 
 Coordination of contractors 
 Technical development and implementation of 

RIWP and related documents 
 Personnel and resource management 
 Preparation and review of project submittals 
 Budgeting 

Field Team 
Leader 

Wendy Moore/TBD  Client contact regarding project related issues 
on day to day basis as part of field operations 

 Coordination of contractors 
 Implementation of RIWP and Field Sampling 
 Plan personnel and resource management 
 Preparation of project submittals 
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Key Project Personnel and Responsibilities 
Position GEI Personnel Areas of Responsibilities 

Quality Assurance 
Officer 

Jaimie Wargo  QA/QC for sampling and laboratory 
performance 

Data Manager  
Lorie MacKinnon 

 Manage raw data from the laboratory 
 Maintain copies of COCs in the project file 

 
Alpha Analytical (Alpha) located in Westborough, Massachusetts, is expected to perform the 
following standard analytical chemistry parameters for soil, groundwater, and air samples 
primarily including VOCs according to USEPA Method 8260 for soil and groundwater and 
TO-15 for air and, to a lesser extent (for soil and groundwater): 
 SVOCs according to USEPA Method 8270 
 PCBs according to USEPA Method 8082 
 Pesticides/Herbicides according to USEPA Method 8081/8151 
 Metals according to USEPA Method 6010/7471 
 Cyanide according to USEPA Method 9012 
 PFAS according to USEPA Modified Method 537 Isotope Dilution 
 MNA Parameters according to various methods (see Tables) 

 
Alpha’s relevant certifications are summarized in the following table. 
 

Alpha Analytical’s Certifications 
Location Responsible Agency Certification 
New York New York State Department of Health Environmental Laboratory Approval 

Program (ELAP) for potable water/non-
potable water, solid and hazardous waste 
 

New York State Department of 
Conservation  

July 2005 Analytical Service Protocol 
(ASP) 

 
Table 1 provides a summary of soil analyses, Table 2 provides a summary of groundwater 
analyses, Table 3 provides a summary of air analyses, and Table 4 provides a summary of 
quality assurance samples, holding times, and analysis for each media. 
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4.  Quality Assurance Objectives 

This section establishes the QA objectives for measurements that are critical to the project.  
The QA objectives are developed for relevant data quality indicators.  These indicators 
include the method detection limit (MDL), reporting limit (RL), precision, accuracy, 
completeness, representativeness, and comparability.  The data quality objectives (DQOs) are 
based on project requirements and ensure: (1) that the data generated during the project are of 
known quality and (2) that the quality is acceptable to achieve the project’s technical 
objectives. 
 
Quantitation Limits are laboratory-specific and reflect those values achievable by the 
laboratory performing the analyses.  However, in order to ensure that the analytical 
methodologies are capable of achieving the DQOs, measurement performance criteria have 
been set for the analytical measurements in terms of accuracy, precision, and completeness.  
The analytical methods to be used at this site will provide a level of data quality and can be 
used to evaluate potential impacts to soil, groundwater, and air (both soil vapor and indoor 
air) compared to New York State Standards, Criteria and Guidance values, and for purposes 
of risk assessment. 
 
The overall QA objective is to develop and implement procedures for field sampling, chain-
of-custody, laboratory analysis, and reporting which will provide results that are 
scientifically valid, and the levels of which are sufficient to meet DQOs.  Specific procedures 
for sampling, chain of custody, laboratory instruments calibration, laboratory analysis, 
reporting of data, internal quality control, and corrective action are described in other 
sections of the QAPP. 
 
The data quality indicators are presented in subsections 4.1 through 4.6.  Procedures to assess 
the data quality indicators are given in Section 13. 
 
Appendices A through C provide the RLs, MDLs and the DQO’s for soil, groundwater and 
air samples, respectively.  The DQO’s for soil samples for this project include minimum RLs 
specified within the 2005 NYSDEC ASP as well as unrestricted use criteria listed in Title 6 
of the Compilation of the Rules and Regulations of the State of New York Part 375 (6 
NYCRR Part 375).  The DQO’s for groundwater samples for this project include minimum 
RLs specified within the 2005 NYSDEC ASP as well as GA groundwater criteria listed in 
the Division of Water Technical and Operational Guidance Series 1.1.1 Ambient Water 
Quality Standards and Guidance Values and Groundwater Effluent Limitations dated June 
1998 and associated errata and addendums  
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Appendices A through C provide the precision and accuracy DQO’s for soil, groundwater, 
and air samples, respectively. 

4.1 Required Quantification Limit 
The required quantification limit is the quantitative analytical level for individual analytes 
needed to make decisions relative to the objectives of the project.  Quantitative limits may be 
expressed as the MDL or some quantitative level defined in terms relative to the program.  It 
should be noted that there is some ambiguity in the definitions and use of terms that define 
quantification limits.  The MDL presented herein is a well-defined and accepted entity, 
although attainable only under ideal laboratory conditions. 
 
Method Detection Limit:  The MDL is the minimum concentration of a substance that can 
be measured and reported with 99 percent confidence that the analyte concentration is greater 
than zero.  MDL is determined from analysis of a sample in a given matrix type containing 
the analyte. 
 
Practical Quantitation Limit:  The practical quantitation limit (PQL) [also referred to as the 
reporting limit (RL)] is the concentration in the sample that corresponds to the lowest 
concentration standard of the calibration curve. 
 
Appendices A through C provide the reporting limits and the DQO’s for soil, groundwater 
and air samples, respectively. 

4.2 Accuracy 
Accuracy is the closeness of agreement between an observed value and an accepted reference 
value.  The difference between the observed value and the reference value includes 
components of both systematic error (bias) and random error. 
 
Accuracy in the field is assessed through the adherence to all field instrument calibration 
procedures, sample handling, preservation, and holding time requirements, and through the 
collection of equipment blanks prior to the collection of samples for each type of equipment 
being used (e.g., sample liners, drilling shoe, or stainless–steel sampling implements). 
 
The laboratory will assess the overall accuracy of their instruments and analytical methods 
(independent of sample or matrix effects) through the measurement of “standards,” materials 
of accepted reference value.  Accuracy will vary from analysis to analysis because of 
individual sample and matrix effects.  In an individual analysis, accuracy will be measured in 
terms of blank results, the percent recovery (%R) of surrogate compounds in organic 
analyses, or %R of spiked compounds in matrix spikes (MSs), matrix spike duplicates 
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(MSDs) and/or laboratory control samples (LCSs).  This gives an indication of expected 
recovery for analytes tending to behave chemically like the spiked or surrogate compounds. 
 
The laboratory accuracy will be evaluated in accordance with the laboratory’s Quality 
Systems Manual located in Appendix D (electronic only). 

4.3 Precision 
Precision is the agreement among a set of replicate measurements without consideration of 
the “true” or accurate value:  i.e., variability between measurements of the same material for 
the same analyte.  In environmental sampling, precision is the result of field sampling and 
analytical factors.  Precision in the laboratory is easier to measure and control than precision 
in the field.  Replicate laboratory analyses of the same sample provide information on 
analytical precision; replicate field samples provide data on overall measurement precision.  
The difference between the overall measurement precision and the analytical precision is 
attributed to sampling precision.  Precision is measured in a variety of ways including 
statistically, such as calculating variance or standard deviation.  The difference between the 
overall measurement precision and the analytical precision is attributed to sampling 
precision. 
 
Precision in the field is assessed through the collection and measurement of field duplicates.  
Field duplicates will be collected at a frequency of one per twenty investigative samples per 
matrix per analytical parameter, with the exception of the waste characterization parameters.  
Precision will be measured through the calculation of relative percent differences (RPDs) as 
described in subsection 13.2.  The resulting information will be used to assess sampling and 
analytical variability.  Duplicate samples are described in subsection 5.1.3.  Table 4 
summarizes the number of duplicates per media sampled. 
 
Precision in the laboratory is assessed through the calculation of RPD for duplicate samples.  
For organic analyses, laboratory precision will be assessed through the analysis of MS/MSD 
samples and field duplicates.  For the inorganic analyses, laboratory precision will be 
assessed through the analysis of matrix duplicate pairs and field duplicate pairs.  MS/MSD 
samples or matrix duplicate pairs will be performed at a frequency of one per twenty primary 
samples per matrix.  Duplicate samples are described in subsection 5.1.3.  Table 4 
summarizes the number of duplicates per media sampled. 

4.4 Completeness 
Completeness is a measure of the amount of valid data obtained from a measurement system 
compared to the amount that was expected to be obtained under normal conditions.  “Normal 
conditions” are defined as the conditions expected if the sampling plan was implemented as 
planned.  The objective for completeness is a sufficient amount of valid data to achieve a 
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predetermined statistical level of confidence.  Critical samples must be identified and plans 
must be formulated to secure requisite valid data for these samples. 
 
Field completeness is a measure of the amount of 1) valid measurements obtained from all 
the measurements taken in the project and 2) valid samples collected.  The field 
completeness objective is greater than 90 percent. 
 
Laboratory completeness is a measure of the amount of valid measurements obtained from 
all valid samples submitted to the laboratory.  The laboratory completeness objective is 
greater than 95 percent. 
 
To ensure that these percentages are met, materials for crucial parameters will be retained if 
re-sampling is required and strict adherence to holding times will be required. 

4.5 Representativeness 
Representativeness is a qualitative parameter that expresses the degree to which data 
accurately and precisely represents either a characteristic of a population, parameter 
variations at a sampling point, a process condition, or an environmental condition within a 
defined spatial and/or temporal boundary.  To ensure representativeness, the sampling 
locations have been selected to provide coverage over a wide area and to highlight potential 
trends in the data. 
 
Representativeness is dependent upon the proper design of the sampling program and will be 
satisfied by ensuring that any future work plans are followed and that proper sampling, 
sample handling, and sample preservation techniques are used. 
 
Representativeness in the laboratory is ensured by using the proper analytical procedures, 
appropriate methods, and meeting sample-holding times. 

4.6 Comparability 
Comparability is a qualitative parameter that expresses the confidence with which one data 
set can be compared to another.  Comparability is dependent upon the proper design of the 
sampling program and will be satisfied by ensuring that field sampling work plans are 
followed and that proper sampling techniques are used.  Maximization of comparability with 
previous data sets is expected because the sampling design and field protocols are consistent 
with those previously used. 
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Comparability is dependent on the use of recognized USEPA or equivalent analytical 
methods and the reporting of data in standardized units.  To facilitate data comparison, the 
data-reporting format as presented below will be used: 
 
 Conventions (units reported as):  for solids (weight/unit weight [i.e., mg/kg]); for 

liquids (weight/unit volume [i.e., µg/L]); for air (weight/unit volume [i.e., µg/m3]). 
 Use common chemical name with corresponding chemical abstracts service (CAS) 

code. 
 Report all data for soils on a dry-weight basis. 
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5.  Sampling Plan 

Environmental sampling will include subsurface soil, groundwater, air and waste 
characterization sampling.  Direct push drilling (e.g., Geoprobe®) will be the preferred 
method for obtaining subsurface soil samples.  Groundwater samples will be collected 
utilizing low-flow sampling methods, peristaltic pumps, bailers, whale pumps, or bladder 
pumps.  Air samples will be collected using SUMMA canisters.  Performing grab or 
composite sampling by appropriate hand-held sampling equipment will be the preferred 
method for waste characterization sampling.  Sampling methods and procedures are 
presented in the Field Sampling Plan (FSP) and/or work plan document to which this QAPP 
is affixed. 

5.1 Sample Type, Location, and Frequency 

5.1.1 Subsurface Soil Samples 

Subsurface soil samples will be collected using either drive and wash or direct push drilling 
methods.  The depth, location and number of soil borings and test pits will be specified in a 
job specific Work Plan.  Soil samples will be collected and submitted for laboratory analysis 
in general accordance with the work plan and Field Sampling Plan (FSP).  A summary of 
typical subsurface soil sample naming analysis are located in Table 1. 

5.1.2 Groundwater Samples 

Groundwater samples will be collected and submitted for laboratory analysis in general 
accordance with the work plan.  Water quality parameters including temperature, pH, 
turbidity, dissolved oxygen (DO), oxidation reduction potential (ORP), and specific 
conductance, will be collected prior to laboratory analysis.  A summary of groundwater 
samples and analysis are provided in Table 2. 

5.1.3 Air Samples 

Air samples will be collected and submitted for laboratory analysis in general accordance 
with the work plan.  A summary of air samples and analysis are provided in Table 3. 

5.1.3 Field QC Sample Collection 

Field QC samples are used to monitor the reproducibility and representativeness of field 
sampling activities.  The field QC samples are handled, transported and analyzed in the same 
manner as the associated field samples.  Field QC samples will include equipment blanks, 
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trip blanks, field duplicates and MS/MSDs.  The quantity, field QC sample type and analysis 
is detailed on Table 4. 
 
Equipment Blank Samples are used to monitor the adequacy of decontamination procedures 
and possible sources of contamination such as potential laboratory methodologies.  
Equipment blanks will consist of laboratory-supplied, distilled or de-ionized water and will 
be used to check for potential contamination of the equipment which may cause sample 
contamination.  Equipment blanks will be collected by routing the distilled water through a 
decontaminated piece of sampling equipment into laboratory supplied bottles.  Non-
dedicated field equipment will be decontaminated as specified in subsection 5.3.  Equipment 
blanks will be submitted to the laboratory at a frequency of one per 20 samples per matrix 
per type of equipment being used per parameter.  Equipment blanks will not be completed for 
waste characterization sampling activities. 
 
Trip Blank Samples will consist of analyte free water and will be prepared by the laboratory.  
Trip blanks are used to assess the potential for VOC contamination of samples due to 
contaminant migration during sample shipment and storage.  Trip blanks will be transported 
to the project location unopened, stored with the site characterization samples, and kept 
closed until analyzed by the laboratory.  Trip blanks will be submitted to the laboratory at a 
frequency of one per cooler that contains samples submitted for VOC analysis. 
 
Field Duplicate Samples, also referred to as blind duplicate samples, are two samples that 
are submitted from the same interval using the same sample procedures.  Field duplicates 
will be used to assess the sampling and analytical reproducibility.  Both samples are collected 
utilizing the same methods and are submitted for the same laboratory analysis; however, 
different sample identification numbers are used.  Field duplicates will be submitted at a 
frequency of one per 20 samples for all matrices and all parameters.  Field duplicates will not 
be completed for waste characterization sampling activities. 
 
MS/MSD Samples are two additional aliquots of the same sample submitted for the same 
parameters as the original sample.  However, the additional aliquots are spiked with the 
compounds of concern.  Matrix spikes provide information about the effect of the sample 
matrix on the measurement methodology.  MS/MSDs will be submitted at a frequency of one 
per 20 investigative samples per matrix for organic and inorganic parameters.  MS/MSDs 
will not be completed for waste characterization sampling activities. 
 
Refer to Table 4 for a summary of QC sample preservation and container requirements. 

5.2 Sample Preservation and Containerization 
The analytical laboratory will supply the sample containers for the chemical samples.  These 
containers will be cleaned by the manufacturer to meet or exceed all analyte specifications 
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established in the latest USEPA’s Specifications and Guidance for Contaminant-Free Sample 
Containers.  Certificates of analysis are provided with each bottle lot and maintained on file 
to document conformance with USEPA specifications.  The containers will be pre-preserved, 
where appropriate.  Sample preservation and containerization details are outlined in Table 4. 

5.3 Equipment Decontamination 
All non-dedicated sampling equipment shall be cleaned between each use in the following 
manner: 
 
 Wash/scrub with a biodegradable degreaser (“Simple Green”) if there is oily residue 

on equipment surface (not expected) 
 Tap water rinse 
 Wash and scrub with Alconox (or non-phosphate soap) and water mixture 
 Tap water rinse 
 Equipment used to collect samples for organics analysis will then receive a methanol 

rinse followed by a de-ionized water rinse 
 Equipment will be wrapped in polyethylene plastic or aluminum foil for storage or 

transportation from the designated decontamination area to the sampling location, 
where appropriate 

 
The drilling equipment will be decontaminated in general accordance with methods 
described in the FSP. 
 
Decontamination fluids will be containerized into United States Department of 
Transportation (USDOT)/UN-approved 55-gallon drums or containment vessels and will be 
characterized and disposed of by an approved disposal facility. 
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6.  Documentation and COC 

6.1 Sample Collection Documentation 

6.1.1 Field Notes 

Field notes documenting field activities will be maintained in a field notebook in general 
accordance with the FSP.  Field logbooks will provide the means of recording the chronology 
of data collection activities performed during the investigation.  The logbook will be a bound 
notebook with water-resistant pages.  Logbook entries will be dated, legible, and contain 
accurate and inclusive documentation of the activity.  No erasures or obliterations of field 
notes will be made.  If an incorrect entry is made, the information will be crossed out with a 
single strike mark, which is signed and dated by the sampler.  The correction shall be written 
adjacent to the error. 
 
Field logbooks will be reviewed at regular intervals by the field team leader, site manager, 
and project manager for completeness and representativeness.  When necessary, logbooks 
will be supported by daily activity reports. 

6.1.2 COC Records 

Sample custody is discussed in detail in subsection 6.2.  COC records are initiated by the 
samplers in the field.  The field portion of the custody documentation should include: 
 
 The project name and number 
 Signature(s) of sampler (s) responsible for sample custody 
 Sample ID number 
 Date and time of collection 
 Whether the sample is grab or composite 
 Names of individuals involved in sampling 
 Required analytical methods 
 Air bill or other shipping number (if applicable) 

 
On a regular basis (daily or on such a basis that all holding times will be met), samples will 
be transferred to the custody of the respective laboratories, via third-party commercial 
carriers or via laboratory courier service.  Sample packaging and shipping procedures, and 
field COC procedures are described in subsection 6.2.1 of this Plan.  Sample receipt and log-
in procedures at the laboratory are described in subsection 6.2.2 of this QAPP. 
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6.1.3 Sample Labeling 

Each sample will be labeled with a pre-printed adhesive label using indelible ink.  The label 
should include the date and time of collection, sampler’s initials, tests to be performed, 
preservative (if applicable), and a unique identification.  The project number precedes each 
unique identification.  The following identification scheme will be used: 
 
PRIMARY SAMPLE TYPES QA/QC SAMPLE TYPES 
SOIL SAMPLES 
Boring -ID (SAMPLE DEPTH-FEET) 
e.g., SB201 (10-15) 
Test Pit ID (SAMPLE DEPTH-FEET) 
e.g., TP-201(4-6) 
GROUNDWATER SAMPLES 
Temporary Monitoring Well-ID 
e.g., TW5 
AIR SAMPLES 
Soil vapor ID 
e.g., SV-1 
Subslab soil vapor ID  
e.g., SSV-1 
Indoor air ID 
e.g., IA-1 
Ambient air ID 
e.g., AA-1 

FIELD BLANKS 
SAMPLE-ID – [DATE] 
e.g., FB-033121 
MATRIX SPIKE/DUP 
SAMPLE [ ID ] [DEPTH] [EITHER MS OR MSD] 
e.g., SB201 (10-15) MS/MSD 
TRIP BLANKS 
SAMPLE- ID [DATE] 
e.g., TB-033121 
BLIND DUPLICATES 
SAMPLE -ID[XX][DATE] 
e.g., DUP01-033121 

 
This sample label contains the authoritative information for the sample.  Inconsistencies with 
other documents will be settled in favor of the vial or container label unless otherwise 
corrected in writing from the field personnel collecting samples or the Data Manager and/or 
the Project QA Officer. 

6.1.4 Sample Handling 

Samples will be handled in general accordance with the FSP. 

6.2 Sample Custody 
The COC provides a record of the custody of any environmental field sample from the time 
of collection to the delivery to the laboratory.  Custody is one of several factors that are 
necessary for the admissibility of environmental data as evidence in a court of law.  Custody 
procedures help to satisfy the two major requirements for admissibility:  relevance and 
authenticity.  Sample custody is addressed in three parts:  field sample collection, laboratory 
analysis, and final evidence files. 
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A sample is considered to be under a person’s custody if: 
 The item is in the actual possession of a person 
 The item is in the view of the person after being in actual possession of the person 
 The item was in the actual physical possession of the person but is locked up to 

prevent tampering 
 The item is in a designated and identified secure area 

6.2.1 Field Custody Procedures 

Samples will be collected following the sampling procedures indicated in the FSP.  A 
summary of samples and collection methods are provided in Section 5 of this QAPP.  
Documentation of sample collection is described in subsection 6.1.  Sample COC and 
packaging procedures are summarized below.  These procedures will ensure that the samples 
will arrive at the laboratory with the COC intact. 
 
 The field sampler is personally responsible for the care and custody of the samples 

until they are transferred or dispatched properly.  Field procedures have been 
designed such that as few people as possible will handle the samples. 

 All bottles will be identified by the use of sample labels with sample numbers, 
sampling locations, date/time of collection, and type of analysis.  The sample 
numbering system is presented in subsection 6.1.3. 

 Sample labels will be completed for each sample using waterproof ink unless 
prohibited by weather conditions. 

 Samples will be accompanied by a completed COC form.  The sample numbers and 
locations will be listed on the COC form.  When transferring the possession of 
samples, the individuals relinquishing and receiving will sign, date, and note the time 
on the record.  This record documents the transfer of custody of samples from the 
sampler to another person, to a mobile laboratory, and to the laboratory facility. 

 All shipments will be accompanied by the COC record identifying the contents.  The 
original record will accompany the shipment, and copies will be retained by the 
sampler and provided to the data manager and placed in the project files. 

 Samples will be properly packaged for shipment and dispatched to the appropriate 
laboratory for analysis, with a separate signed custody record enclosed in and secured 
to the inside top of each sample box or cooler.  Shipping containers will be secured 
with strapping tape and custody seals for shipment to the laboratory.  The custody 
seals will be attached to the cooler and covered with clear plastic tape after being 
signed by field personnel. 

 If the samples are sent by common carrier, the air bill will be used.  Air bills will be 
retained as part of the permanent documentation.  Commercial carriers are not 
required to sign off on the custody forms since the custody forms will be sealed inside 
the sample cooler and the custody seals will remain intact. 
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 Samples remain in the custody of the sampler until transfer of custody is completed.  
This consists of delivery of samples to the laboratory sample custodian, and signature 
of the laboratory sample custodian on COC document as receiving the samples and 
signature of sampler as relinquishing samples. 

6.2.2 Laboratory Custody Procedures 

After accepting custody of the shipping containers, the laboratory will document the receipt 
of the shipping containers by signing the COC record.  The laboratory will: 
 
 Examine the shipping containers to verify that the custody tape is intact 
 Examine all sample containers for damage 
 Determine if the temperature required for the requested testing program has been 

maintained during shipment and document the temperature on the COC records 
 Compare samples received against those listed on the COC 
 Verify that sample holding times have not been exceeded 
 Examine all shipping records for accuracy and completeness 
 Determine sample pH (if applicable) and record on COC forms 
 Sign and date the COC immediately (if shipment is accepted) and attach the air bill 
 Note any problems associated with the coolers and/or samples on the cooler receipt 

form and notify the laboratory project manager, who will be responsible for 
contacting the GEI data manager 

 Attach laboratory sample container labels with unique laboratory identification and test 
 Place the samples in the proper laboratory storage. 

 
Following receipt, samples will be logged in according to the following procedure: 
 
 The samples will be entered into the laboratory tracking system.  At a minimum, the 

following information will be entered:  project name or identification, unique sample 
numbers (both client and internal laboratory), type of sample, required tests, date and 
time of laboratory receipt of samples, and field ID provided by field personnel. 

 The completed COC, air bills, and any additional documentation will be placed in the 
project file. 
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7.  Calibration Procedure 

7.1 Field Instruments 
Field instruments will be calibrated according to the manufacturer’s specifications.  Air 
monitoring instruments will be calibrated to a known reference gas standard and ambient air 
outside the work zone.  Calibration will be completed daily, at a minimum.  If concentrations 
of VOCs are encountered above the reference gas standard, the soil screening 
photoionization detector (PIDs) may be calibrated or re-checked against the reference gas 
standard.  Water quality meters will be calibrated with known reference solutions.  All 
calibration procedures performed will be documented in the field logbook and will include 
the date/time of calibration, name of person performing the calibration, reference standard 
used, and the readings.  The following equipment may be used during sampling activities. 
 
Subsurface Soil Sampling Activities: 
 
 RAE Systems MultiRAE (PID and carbon monoxide) with 10.6 electron volt [eV] 

lamp or equivalent (when drilling inside building) 
 RAE Systems MiniRAE (PID) with 10.6 electron volt [eV] lamp or equivalent (when 

drilling outdoor locations 
 TSI DustTrak DRX 8533 [particulate monitor] or equivalent 

 
Groundwater Sampling Activities: 
 
 Sonde YSI water quality probe or equivalent 

 
Air Sampling Activities: 
 
 Helium gas meter (for tracer testing) 

 

7.2 Laboratory Instruments 
Calibration procedures for a specific laboratory instrument will consist of initial calibrations, 
initial calibration verifications, and/or continuing calibration verification.  Detailed 
descriptions of the calibration procedures for a specific laboratory instrument are included in 
the laboratory’s quality systems manual which describe the calibration procedures, their 
frequency, acceptance criteria, and the conditions that will require recalibration. 
 
The laboratory’s (Alpha’s) quality systems manual is located in Appendix D (electronic 
only). 
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8.  Sample Preparation and Analytical Procedures 

Analytical samples will be collected in general accordance with the FSP and as specified in 
the work plan.  Tables 1 through 3 provide sample collection matrices for soil, groundwater 
and air.  Analytical samples will be collected into laboratory-preserved sample containers 
and will be preserved as indicated in Table 4. 
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9.  Data Reduction, Validation, and Reporting 

Appropriate QC measures will be used to ensure the generation of reliable data from 
sampling and analysis activities.  Proper collection and organization of accurate information 
followed by clear and concise reporting of the data is a primary goal in this project.  
Complete data packages suitable for data validation to support the generation of a Data 
Usability Summary Report (DUSR) according to NYSDEC requirements will be provided by 
the project data validator.  Data Management will be performed under the direction of the 
data manager. 

9.1 Field Data Evaluation 
Measurements and sample collection information will be transcribed directly into the field 
logbook or onto standardized forms.  If errors are made, results will be legibly crossed out, 
initialed and dated by the person recording the data, and corrected in a space adjacent to the 
original (erroneous) entry.  Reviews of the field records by the field team leader, site 
manager, and project manager will ensure that: 
 
 Logbooks and standardized forms have been filled out completely and that the 

information recorded accurately reflects the activities that were performed. 
 Records are legible and in accordance with good record keeping procedures, i.e., 

entries are signed and dated, data are not obliterated, changes are initialed, dated, and 
explained. 

 Sample collection, handling, preservation, and storage procedures were conducted in 
accordance with the protocols described in the FSP and Work Plan, and that any 
deviations were documented and approved by the appropriate personnel. 

9.2 Analytical Data Validation 
GEI will be responsible for performing an independent validation of the analytical data.  
Project-specific procedures will be used to validate analytical laboratory data.  The basis for 
the validation will be the USEPA CLP National Functional Guidelines for Organic Data 
Review (January 2005) and the USEPA CLP National Functional Guidelines for Inorganic 
Data Review (October 2004), modified to accommodate the criteria in the analytical methods 
used in this program, and Region II Standard Operating Procedures (SOPs) for CLP Organic 
Data review (Revision 11, June 1996) and Evaluation of Metals for the CLP Program 
(Revision 11, January 1992).  Critical functions for determining the validity of generated data 
are: (1) strict adherence to the analytical methods, (2) assurance that the instrumentation 
employed was operated in accordance with defined operating procedures, (3) assurance that 
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quality parameters built into the analytical procedures have been adhered to, and (4) 
confirmation that the DQOs have been met. 
 
Table 4 highlights the QC criteria and holding time requirements for all analyses conducted 
under this program.  These criteria will be used to evaluate and qualify the data during 
validation. 
 
Laboratory deliverables will consist of an original hard copy data package that is in general 
accordance with NYSDEC ASP Category B data deliverable requirements when validation is 
requested.  (Data packages provided by the laboratory that are in general accordance with 
NYSDEC ASP Category A data deliverable requirements do not require validation.) 

Validation of Category B data deliverables is required for: 

• 20-percent of groundwater samples; or 
• As specified in a job specific Work Plan. 

 
Data validation will be completed by GEI’s data validators or qualified contracted personnel.  
Samples collected for waste classification will not be validated.  Validation will include all 
technical holding times, as well as QC sample results (blanks, surrogate spikes, laboratory 
duplicates, MS/MSDs, and LCSs), tunes, internal standards, calibrations, target compound 
identification, and results calculations. 
 
For all analyses, the laboratory will report results which are between the laboratory’s RL and 
the MDL; these results will be qualified as estimated (J) by the laboratory.  The laboratory 
may be required to report tentatively identified compounds (TICs) for the VOC and semi-
volatile organic compound (SVOC) analyses; this will be requested by GEI on an as-needed 
basis. 
 
The overall completeness of the data package will also be evaluated by the data validator.  
Completeness checks will be administered on all data to determine whether full data 
deliverables were provided.  The reviewer will determine whether all required items are 
present and request copies of missing deliverables. 
 
Upon completion of the validation, a report will be prepared.  This report will summarize the 
samples reviewed, elements reviewed, any nonconformance with the established criteria, and 
validation actions.  Data qualifiers will be consistent with EPA National Functional 
Guidelines.  This report will be in a format consistent with NYSDEC’s DUSR. 
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10.  Internal Quality Control 

Laboratory and field quality internal control checks will be used to ensure the data quality 
objectives.  At a minimum, this will include: 
 
 Matrix spike and/or matrix spike duplicate samples 
 Matrix duplicate analyses 
 Laboratory control spike samples 
 Instrument calibrations 
 Instrument tunes for VOC 8260D analyses 
 Method and/or instrument blanks 
 Surrogate spikes for organic analyses 
 Internal standard spikes for VOC 8260D analyses 
 Detection limit determination and confirmation by analysis of low-level calibration 

standard 
 
Field quality control samples, as identified in Table 4, will include: 
 Equipment blanks as outlined  
 Field duplicate samples as outlined  
 Trip blanks as outlined  
 MS/MSDs as outlined  
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11.  Performance and System Audits 

Audits are an independent means of: 1) evaluating the operation or capability of a 
measurement system, and 2) documenting the use of QC procedures designed to generate 
data of known and acceptable quality. 
 
Field audits may be completed to assess sample collection protocols, determine the integrity 
of COC procedures, and evaluate sample documentation and data handling procedures.  Field 
audits may be scheduled by the QA officer, Project Manager (PM), site manager or in-house 
consultant, at their discretion.  Written records of audits and any recommendations for 
corrective action will be submitted to the PM. 
 
The QA officer is the interface between management and project activities in matters of 
project quality.  The QA officer will review the implementation of the QAPP.  Reviews will 
be conducted at the completion of field activities and will include the results of any audits 
and an evaluation of the data quality. 
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12.  Preventative Maintenance 

Preventative maintenance will be performed on field equipment in accordance with the 
manufacturer’s recommendations.  Preventative maintenance to rented field equipment will 
be provided by equipment vendor, US Environmental Rental Corporation, Pine 
Environmental Services, or other selected vendors. 
 
Laboratory equipment calibration and maintenance procedures are specified in Alpha’s 
laboratory quality systems manual provided in Appendix D (electronic only). 
 



Q U A L I T Y  A S S U R A N C E  P R O J E C T  P L A N  ( Q A P P )  
U N I F I R S T  L A U N D R Y  F A C I L I T Y  
1 1 3  7 T H  N O R T H  S T R E E T ,  L I V E R P O O L ,  N E W  Y O R K  
F E B R U A R Y  2 0 2 2  
 
 

 24 

13.  Specific Procedures to Assess Data Quality 
Indicators 

QC analyses conducted as a part of the testing program will provide a quantitative quality 
assessment of the data generated and their adherence to the data quality indicators.  The data 
quality indicators ensure that the quality assurance objectives for the project are met. 

13.1 Detection Limits 

13.1.1 Method Detection Limit 

The MDL is defined as follows for all measurements: 
 

MDL =  (t[n-1,1-a=0.99]) x (s) 
 

where:   s = standard deviation of the replicate analysis,  
t(n-1, 1-a=0.99) = student’s t-value for a one-sided, 99 percent 
confidence level and a standard deviation estimate with n-1 degrees 
of freedom 

 
The MDLs calculated by the laboratory are determined under ideal conditions.  MDLs for 
environmental samples are dependent on the sample aliquot, the matrix, the concentration of 
analyte, and interference present in the matrix, the percent of moisture, dilution factor, etc.  
The MDL for each sample analysis will be adjusted accordingly. 

13.1.2 Reporting Limit 

The RL is the concentration of an analyte in the sample that corresponds to the lowest 
concentration standard of the calibration curve.  As with the MDLs, the RLs are dependent 
on the sample aliquot, the final sample volume, the percent of moisture, dilution factor, etc. 
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The RL is determined as follows: 

 
where: DF = dilution factor, including all dilutions or lost 

samples not accounted for in a sample aliquot/final 
volume ratio 
%M = percent moisture for solid samples. 

13.2 Precision 
Variability will be expressed in terms of the RPD when only two data points exist.  The RPD 
is calculated as: 

 
For data sets greater than two points, the percent relative standard deviation (percent RSD) is 
used as the precision measurement.  It is defined by the equation: 

 
Standard deviation (SD) is calculated as follows: 

 
where: SD = standard deviation 

yi = measured value of the ith replicate 
y = mean of replicate measurements 
n = number of replicates 

M) - (100
100 x DF x 

(mL) volume Final
g) or (mL aliquot Sample x 

(uL) injected Volume
(ng)  stdconc. Lowest = RL

%
 

100% x 
Value)/2]  Smaller+ Value [(Larger
Value)  Smaller- Value (Larger = RPD  

100% x 
Mean

Deviation Standard = RSD Percent  

1 - n
)y - y(

  = SD
2

i
n

=1i
∑  
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For measurements such as pH, where the absolute variation is more appropriate, precision is 
usually reported as the absolute range (D) of duplicate measurements: 
 
D = │first measurement - second measurement│ 
 
or as the absolute standard deviation previously given.  RPD, %RSD, and D are independent 
of the error of the analyses and reflect only the degree to which the measurements agree with 
each other, not the degree to which they agree with the true value for the parameter 
measured. 

13.3 Accuracy 
Accuracy is related to the bias in a measurement system.  Accuracy describes the degree of 
agreement of a measurement with a true value.  Accuracy will be expressed as percent 
recovery for each matrix spike analyte by using the following equation: 

 
where:  Css = measured concentration in spiked sample 

Cus = measured concentration in unspiked sample 
Csa = known concentration added to the sample 

 
Accuracy for a measurement such as pH is expressed as bias in the analysis of a standard 
reference sample according to the equation: 
 

Bias  =  pHm - pHt 
 

where:  pHm = measured pH 
pHt = the true pH of the standard reference sample 

13.4 Completeness 
Data completeness is a measure of the amount of usable data resulting from a measurement 
effort.  For this program, completeness will be defined as the percentage of valid data 
obtained compared to the total number of measurements necessary to achieve our required 
statistical level of confidence for each test.  The confidence level is based on the total number 
of samples. 

100% X 
Csa

Cus - Css =Recovery  %  



Q U A L I T Y  A S S U R A N C E  P R O J E C T  P L A N  ( Q A P P )  
U N I F I R S T  L A U N D R Y  F A C I L I T Y  
1 1 3  7 T H  N O R T H  S T R E E T ,  L I V E R P O O L ,  N E W  Y O R K  
F E B R U A R Y  2 0 2 2  
 
 

 27 

Data completeness is calculated as: 

 
The completeness goal is to generate a sufficient amount of valid data.  It is anticipated that 
95 percent of the data will be complete.  Data validation criteria discussed in Section 9 of this 
QAPP will be used to determine data completeness.  Any data deficiencies and their effect on 
project goals will be evaluated in the DUSR. 

13.5 Representativeness 
Representativeness is a qualitative statement that expresses the extent to which the sample 
accurately and precisely represents the characteristics of interest of the study.  
Representativeness is primarily concerned with the proper design of the sampling program 
and is best ensured by proper selection of sampling locations and the taking of a sufficient 
number of samples.  It is addressed by describing the sampling techniques, the matrices 
sampled, and the rationale for the selection of sampling locations, which are discussed in the 
FSP and work paln. 

13.6 Comparability 
Comparability is a qualitative parameter expressing the confidence that one set of data can be 
compared to another.  Comparability is possible only when standardized sampling and 
analytical procedures are used. 
 

100% x 
level confidence fornecessary  points data of Number

points data valid of Number = ssCompletene  
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14.  Corrective Action 

If unacceptable conditions are identified as a result of audits or are observed during field 
sampling and analysis, the PM, Field Team Leader, and QA officer will document the 
condition and initiate corrective procedures.  The specific condition or problem will be 
identified, its cause will be determined, and appropriate action will be implemented. 
 
The entire sampling program will be under the direction of the PM and QA officer.  The 
emphasis in this program is on preventing problems by identifying potential errors, 
discrepancies, and gaps in the data collection, laboratory analysis, and interpretation process.  
Any problems identified will be promptly resolved.  Likewise, follow-up corrective action is 
always an option in the event that preventative corrective actions are not effective. 
 
The acceptance limits for the sampling and analyses to be conducted in this program will be 
those stated in the method or defined by other means in the Work Plan and FSP.  Corrective 
actions are likely to be immediate in nature and most often will be implemented by the 
contracted laboratory analyst or the PM.  The corrective action will usually involve 
recalculation, reanalysis, or repeating a sample run. 

14.1 Immediate Corrective Action 
Corrective action in the field may be needed when the sample requirements are changed 
(i.e., more/less samples, sampling locations other than those specified in the Work Plan), or 
when sampling procedures and/or field analytical procedures require modification, etc. due to 
unexpected conditions.  The field team may identify the need for corrective action.  The Field 
Team Leader, Site Manager, and PM will approve the corrective action and notify the QA 
officer.  The PM and QA officer will approve the corrective measure.  The Field Team 
Leader and Site Manager will ensure that the corrective measure is implemented by the field 
team. 
 
Corrective actions will be implemented and documented in the field record book.  
Documentation will include: 
 
 A description of the circumstances that initiated the corrective action 
 The action taken in response 
 The final resolution 
 Any necessary approvals 
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Corrective action in the laboratory will be completed in accordance with the quality 
assurance procedures located in Appendix D (electronic only).  Any corrective actions 
completed by the laboratory will be documented in both the laboratory’s corrective action 
files, and the narrative data report sent from the laboratory to the PM.  If the corrective action 
does not rectify the situation, the laboratory will contact the PM, who will determine the 
action to be taken and inform the appropriate personnel. 
 
If potential problems are not solved as an immediate corrective action, the contractor will 
apply formalized long-term corrective action if necessary. 
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Table 1. Soil Field Sampling Matrix
113 7th North Street
Liverpool, New York

Sample Number

Number 
Samples 
Proposed

Number 
Samples 
Collected

Date 
Collected

Within 
Historic 

Fill 
Layer

Heaviest 
Impacted 

Zone below 
10 feet (if 
present)

Water Table 
Interface

Subsurface soil 
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visual impacts
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depth of 
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Subsurface Soil
SBXXX TBD X X X X X X X X
TPXXX TBD X X X X X X X X

Notes:
VOCs - Volatile Organic Compounds
TBD - To Be Determined
TCL - Target Compound List
USEPA - U.S. Environmental Protection Agency
Samples will be collected in accordance with the Field Sampling Plan
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TYPICAL SOIL BORING SAMPLE SELECTION RATIONALE: 
1. Sample locations and depth intervals will be specified within a job specific Work Plan
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Table 2. Groundwater Field Sampling Matrix
113 7th North Street
Liverpool, New York

Sample Number
Sample 

Zone

Number 
Samples 
Proposed

Number 
Samples 
Collected

Date 
Collected

Water 
Table C
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Monitoring Well Sample Locations
MWXX MW1 through TBD TBD X X X X X X X X X X X X X X
TWXX TW5 through TBD TBD X X X X X X X X X X X X X X

Notes:
VOCs - Volatile Organic Compounds
TBD - To Be Determined
TCL - Target Compound List
USEPA -U.S. Environmental Protection Agency
Samples will be collected in accordance with the Field Sampling Plan

1. MNA parameters may include total iron, dissolved iron, total manganese, dissolved manganese, total organic carbon, phosphorous, sulfate, nitrate, nitrite, ammonia, ethane, ethene, methane, and/or other 
specialized parameters.
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SAMPLE SELECTION RATIONALE:
1. Groundwater Sample locations and depth 
intervals will be specified within a job specific 
Work Plan
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Table 3. Air/Soil Vapor Field Sampling Matrix
113 7th North Street
Liverpool, New York

Analysis
Sample Number

Number 
Samples 
Proposed

Number 
Samples 
Collected

Date 
Collected

Sampling 
Duration Flow Rate

Soil Vapor 
Probe 

Installation 
Depth(1)

SV-XX TBD up to 2 
hours 0.2 L/min TBD

SSV-XX TBD up to 2 
hours 0.2 L/min TBD/Var

IA-XX TBD 8 hours 0.2 L/min N/A

AA-XX TBD 8 hours 0.2 L/min N/A

Soil Vapor Quality 
Measurements

Soil Vapor Sample

Tracer Gas 
(Helium)

XX

Typical Sample 
I.D.

SAMPLE SELECTION RATIONALE:
1. Rationale, including locations, durations and depths, will be specified within a
job specific Work Plan

USEPA
Method 
TO-15

Ambient Air Sample

X N/A

Subslab Soil Vapor Sample

X X
Indoor Air Sample

X N/A

GEI Consultants, Inc., P.C. February 2022



Table 4. Analytical Methods/Quality Assurance Summary Table
113 7th North Street
Liverpool, New York

QA/QC Samples

TB FB1 DUP MS/MSD

TBD 1/Cooler 1/20 1/20 1/20 TBD TCL VOCs 8260D MeOH or DI H2O 
and Cool to 4°C

14 days, DI Water vials frozen 
or extracted in 48 hours

3-40 mL vials (2 with stir bars) +1 - 2 oz jars
or TerraCore/EnCore

TBD N/A 1/20 1/20 1/20 TBD TCL SVOCs 8270C Cool to 4°C 14 days 1 - Glass 250ml/8oz unpreserved

TBD N/A 1/20 1/20 1/20 TBD PCBs 8082 Cool 4°C 14 days 1 - Glass 250ml/8oz unpreserved

TBD N/A 1/20 1/20 1/20 TBD Pesticides/ 
Herbicides 8081/8151 Cool 4°C 14 days 2 - Glass 250ml/8oz unpreserved

TBD N/A 1/20 1/20 1/20 TBD TAL Metals 6010B/7471B Cool to 4°C

28 days to analysis for 
mercury;
6 months to analysis for other 
metals

Glass 60mL/2oz unpreserved

TBD N/A 1/20 1/20 1/20 TBD Cyanide 9012 Cool 4°C 14 days 1 - Glass 250ml/8oz unpreserved

TBD N/A 1/20 1/20 1/20 TBD PFAS 537 ID 
(Modified) Cool 4°C 14 days 1 - Plastic 8oz unpreserved

TBD N/A 1/20 1/20 1/20 TBD TOC 9060 Cool 4°C 28 days Amber glass 100g/8 oz jar

TBD 1/Cooler 1/20 1/20 1/20 TBD TCL VOCs 8260D pH<2 with HCl, 
Cool to 4°C 10 days (3) 40 mL VOA vials w/HCL

TBD N/A 1/20 1/20 1/20 TBD TCL SVOCs 8270C Cool to 4°C 5 days (2) Liter amber glass

TBD N/A 1/20 1/20 1/20 TBD PCBs 8082 Cool to 4°C 1 year 2 - Amber 120ml unpreserved

TBD N/A 1/20 1/20 1/20 TBD Pesticides/ 
Herbicides 8081/8151 Cool to 4°C 7 days 2 - Amber 120ml unpreserved

TBD N/A 1/20 1/20 1/20 TBD TAL Metals 6010B7470A pH<2 with HNO3                                                
Cool to 4°C

28 days to analysis for 
mercury;
6 months to analysis for other 
metals

(1) 500 mL Polyethylene container w/HNO3

TBD N/A 1/20 1/20 1/20 TBD Cyanide 9012
Cool to 4°C
preserve with 
NaOH 

14 days 1 - Plastic 250ml NaOH preserved

TBD N/A 1/20 1/20 1/20 TBD PFAS 537 ID 
(Modified) Cool to 4o C 14 days 1 - 2 Plastic/1 Plastic/1 H20 Plastic

TBD N/A N/A N/A N/A TBD
MNA: Tot & 
Dis'ved Iron & 
Manganese

6010B pH<2 with HNO3                                                
Cool to 4°C 6 months to analysis (1) 500 mL Polyethylene container w/HNO3

TBD N/A N/A N/A N/A TBD MNA: Organic 
Carbon 9060 pH<2 with HNO3                                                

Cool to 4°C 28 days 3 - Vial H2SO4 preserved

TBD N/A N/A N/A N/A TBD
MNA: Ethane, 
Ethene & 
Methane

RSK-175 pH<2 with HCl, 
Cool to 4°C 14 days 2 - 20ml Vial HCl preserved

TBD N/A N/A N/A N/A TBD Phosphorous SM 4500
Cool to 4°C
preserve with 
H2SO4

28 days 1 - Plastic 500ml H2SO4 preserved

TBD N/A N/A N/A N/A TBD
Nitrite, Nitrate, 
Sulfate, 
Ammonia

300

Cool to 4°C;
preserve as 
indicated in final 
column

48 hours (nitrite, nitrate)
28 days (sulfate, ammonia)

1 - Plastic 250ml unpreserved (nitrite, nitrate)
1 - Plastic 500ml unpreserved (sulfate)
1 - Plastic 500ml H2SO4 preserved (ammonia)

Air & Soil 
Vapor TBD N/A N/A 1/20 N/A TBD

Toxic Organic 
Compounds TO-15 None 30 Days (1) Stainless steel canister (SUMMA)

Notes:
VOCs - Volatile organic compounds
°C - Degrees Celsius
L - Liter
oz - Ounce
mL - Milliliter
N/A - Not Applicable
TBD - To be Determined
TAL - Target Analyte List

Total 
Number of 
Samples

Holding Time Container

Groundwater

PreservativeMedia Analytical 
Parameters Method

Number of 
Primary
Samples

Soil
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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 5 2.29 ug/kg 70-130 30 70-130 30 30
1,1-Dichloroethane 75-34-3 1 0.145 ug/kg 70-130 30 70-130 30 30
Chloroform 67-66-3 1.5 0.14 ug/kg 70-130 30 70-130 30 30
Carbon tetrachloride 56-23-5 1 0.23 ug/kg 70-130 30 70-130 30 30
1,2-Dichloropropane 78-87-5 1 0.125 ug/kg 70-130 30 70-130 30 30
Dibromochloromethane 124-48-1 1 0.14 ug/kg 70-130 30 70-130 30 30
1,1,2-Trichloroethane 79-00-5 1 0.267 ug/kg 70-130 30 70-130 30 30
Tetrachloroethene 127-18-4 0.5 0.196 ug/kg 70-130 30 70-130 30 30
Chlorobenzene 108-90-7 0.5 0.127 ug/kg 70-130 30 70-130 30 30
Trichlorofluoromethane 75-69-4 4 0.695 ug/kg 70-139 30 70-139 30 30
1,2-Dichloroethane 107-06-2 1 0.257 ug/kg 70-130 30 70-130 30 30
1,1,1-Trichloroethane 71-55-6 0.5 0.167 ug/kg 70-130 30 70-130 30 30
Bromodichloromethane 75-27-4 0.5 0.109 ug/kg 70-130 30 70-130 30 30
trans-1,3-Dichloropropene 10061-02-6 1 0.273 ug/kg 70-130 30 70-130 30 30
cis-1,3-Dichloropropene 10061-01-5 0.5 0.158 ug/kg 70-130 30 70-130 30 30
1,3-Dichloropropene, Total 542-75-6 0.5 0.158 ug/kg 30 30
Bromoform 75-25-2 4 0.246 ug/kg 70-130 30 70-130 30 30
1,1,2,2-Tetrachloroethane 79-34-5 0.5 0.166 ug/kg 70-130 30 70-130 30 30
Benzene 71-43-2 0.5 0.166 ug/kg 70-130 30 70-130 30 30
Toluene 108-88-3 1 0.543 ug/kg 70-130 30 70-130 30 30
Ethylbenzene 100-41-4 1 0.141 ug/kg 70-130 30 70-130 30 30
Chloromethane 74-87-3 4 0.932 ug/kg 52-130 30 52-130 30 30
Bromomethane 74-83-9 2 0.581 ug/kg 57-147 30 57-147 30 30
Vinyl chloride 75-01-4 1 0.335 ug/kg 67-130 30 67-130 30 30
Chloroethane 75-00-3 2 0.452 ug/kg 50-151 30 50-151 30 30
1,1-Dichloroethene 75-35-4 1 0.238 ug/kg 65-135 30 65-135 30 30
trans-1,2-Dichloroethene 156-60-5 1.5 0.137 ug/kg 70-130 30 70-130 30 30
Trichloroethene 79-01-6 0.5 0.137 ug/kg 70-130 30 70-130 30 30
1,2-Dichlorobenzene 95-50-1 2 0.144 ug/kg 70-130 30 70-130 30 30
1,3-Dichlorobenzene 541-73-1 2 0.148 ug/kg 70-130 30 70-130 30 30
1,4-Dichlorobenzene 106-46-7 2 0.171 ug/kg 70-130 30 70-130 30 30
Methyl tert butyl ether 1634-04-4 2 0.201 ug/kg 66-130 30 66-130 30 30
p/m-Xylene 179601-23-1 2 0.56 ug/kg 70-130 30 70-130 30 30
o-Xylene 95-47-6 1 0.291 ug/kg 70-130 30 70-130 30 30
Xylene (Total) 1330-20-7 1 0.291 ug/kg 30 30
cis-1,2-Dichloroethene 156-59-2 1 0.175 ug/kg 70-130 30 70-130 30 30
1,2-Dichloroethene (total) 540-59-0 1 0.137 ug/kg 30 30
Styrene 100-42-5 1 0.196 ug/kg 70-130 30 70-130 30 30
Dichlorodifluoromethane 75-71-8 10 0.915 ug/kg 30-146 30 30-146 30 30
Acetone 67-64-1 10 4.811 ug/kg 54-140 30 54-140 30 30
Carbon disulfide 75-15-0 10 4.55 ug/kg 59-130 30 59-130 30 30
2-Butanone 78-93-3 10 2.22 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&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 10 1.28 ug/kg 70-130 30 70-130 30 30
2-Hexanone 591-78-6 10 1.18 ug/kg 70-130 30 70-130 30 30
Bromochloromethane 74-97-5 2 0.205 ug/kg 70-130 30 70-130 30 30
1,2-Dibromoethane 106-93-4 1 0.279 ug/kg 70-130 30 70-130 30 30
n-Butylbenzene 104-51-8 1 0.167 ug/kg 70-130 30 70-130 30 30
sec-Butylbenzene 135-98-8 1 0.146 ug/kg 70-130 30 70-130 30 30
tert-Butylbenzene 98-06-6 2 0.118 ug/kg 70-130 30 70-130 30 30
1,2-Dibromo-3-chloropropane 96-12-8 3 0.998 ug/kg 68-130 30 68-130 30 30
Isopropylbenzene 98-82-8 1 0.109 ug/kg 70-130 30 70-130 30 30
p-Isopropyltoluene 99-87-6 1 0.109 ug/kg 70-130 30 70-130 30 30
Naphthalene 91-20-3 4 0.65 ug/kg 70-130 30 70-130 30 30
n-Propylbenzene 103-65-1 1 0.171 ug/kg 70-130 30 70-130 30 30
1,2,3-Trichlorobenzene 87-61-6 2 0.322 ug/kg 70-130 30 70-130 30 30
1,2,4-Trichlorobenzene 120-82-1 2 0.272 ug/kg 70-130 30 70-130 30 30
1,3,5-Trimethylbenzene 108-67-8 2 0.193 ug/kg 70-130 30 70-130 30 30
1,2,4-Trimethylbenzene 95-63-6 2 0.334 ug/kg 70-130 30 70-130 30 30
Methyl Acetate 79-20-9 4 0.95 ug/kg 51-146 30 51-146 30 30
Cyclohexane 110-82-7 10 0.544 ug/kg 59-142 30 59-142 30 30
1,4-Dioxane 123-91-1 80 35.1 ug/kg 65-136 30 65-136 30 30
1,1,2-Trichloro-1,2,2-Trifluoroethane 76-13-1 4 0.693 ug/kg 50-139 30 50-139 30 30
Methyl cyclohexane 108-87-2 4 0.603 ug/kg 70-130 30 70-130 30 30
1,2-Dichloroethane-d4 17060-07-0 70-130
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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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 83-32-9 133.6 17.3012 ug/kg 31-137 50 31-137 50 50
1,2,4-Trichlorobenzene 120-82-1 167 19.1048 ug/kg 38-107 50 38-107 50 50
Hexachlorobenzene 118-74-1 100.2 18.704 ug/kg 40-140 50 40-140 50 50
Bis(2-chloroethyl)ether 111-44-4 150.3 22.6452 ug/kg 40-140 50 40-140 50 50
2-Chloronaphthalene 91-58-7 167 16.5664 ug/kg 40-140 50 40-140 50 50
1,2-Dichlorobenzene 95-50-1 167 29.9932 ug/kg 40-140 50 40-140 50 50
1,3-Dichlorobenzene 541-73-1 167 28.724 ug/kg 40-140 50 40-140 50 50
1,4-Dichlorobenzene 106-46-7 167 29.1582 ug/kg 28-104 50 28-104 50 50
3,3'-Dichlorobenzidine 91-94-1 167 44.422 ug/kg 40-140 50 40-140 50 50
2,4-Dinitrotoluene 121-14-2 167 33.4 ug/kg 40-132 50 40-132 50 50
2,6-Dinitrotoluene 606-20-2 167 28.6572 ug/kg 40-140 50 40-140 50 50
Fluoranthene 206-44-0 100.2 19.1716 ug/kg 40-140 50 40-140 50 50
4-Chlorophenyl phenyl ether 7005-72-3 167 17.869 ug/kg 40-140 50 40-140 50 50
4-Bromophenyl phenyl ether 101-55-3 167 25.4842 ug/kg 40-140 50 40-140 50 50
Bis(2-chloroisopropyl)ether 108-60-1 200.4 28.5236 ug/kg 40-140 50 40-140 50 50
Bis(2-chloroethoxy)methane 111-91-1 180.36 16.7334 ug/kg 40-117 50 40-117 50 50
Hexachlorobutadiene 87-68-3 167 24.4488 ug/kg 40-140 50 40-140 50 50
Hexachlorocyclopentadiene 77-47-4 477.62 151.302 ug/kg 40-140 50 40-140 50 50
Hexachloroethane 67-72-1 133.6 27.0206 ug/kg 40-140 50 40-140 50 50
Isophorone 78-59-1 150.3 21.6766 ug/kg 40-140 50 40-140 50 50
Naphthalene 91-20-3 167 20.3406 ug/kg 40-140 50 40-140 50 50
Nitrobenzene 98-95-3 150.3 24.716 ug/kg 40-140 50 40-140 50 50
NitrosoDiPhenylAmine(NDPA)/DPA 86-30-6 133.6 19.0046 ug/kg 36-157 50 36-157 50 50
n-Nitrosodi-n-propylamine 621-64-7 167 25.7848 ug/kg 32-121 50 32-121 50 50
Bis(2-Ethylhexyl)phthalate 117-81-7 167 57.782 ug/kg 40-140 50 40-140 50 50
Butyl benzyl phthalate 85-68-7 167 42.084 ug/kg 40-140 50 40-140 50 50
Di-n-butylphthalate 84-74-2 167 31.6632 ug/kg 40-140 50 40-140 50 50
Di-n-octylphthalate 117-84-0 167 56.78 ug/kg 40-140 50 40-140 50 50
Diethyl phthalate 84-66-2 167 15.4642 ug/kg 40-140 50 40-140 50 50
Dimethyl phthalate 131-11-3 167 35.07 ug/kg 40-140 50 40-140 50 50
Benzo(a)anthracene 56-55-3 100.2 18.8042 ug/kg 40-140 50 40-140 50 50
Benzo(a)pyrene 50-32-8 133.6 40.748 ug/kg 40-140 50 40-140 50 50
Benzo(b)fluoranthene 205-99-2 100.2 28.1228 ug/kg 40-140 50 40-140 50 50
Benzo(k)fluoranthene 207-08-9 100.2 26.72 ug/kg 40-140 50 40-140 50 50
Chrysene 218-01-9 100.2 17.368 ug/kg 40-140 50 40-140 50 50
Acenaphthylene 208-96-8 133.6 25.7848 ug/kg 40-140 50 40-140 50 50
Anthracene 120-12-7 100.2 32.565 ug/kg 40-140 50 40-140 50 50
Benzo(ghi)perylene 191-24-2 133.6 19.6392 ug/kg 40-140 50 40-140 50 50
Fluorene 86-73-7 167 16.2324 ug/kg 40-140 50 40-140 50 50
Phenanthrene 85-01-8 100.2 20.3072 ug/kg 40-140 50 40-140 50 50
Dibenzo(a,h)anthracene 53-70-3 100.2 19.3052 ug/kg 40-140 50 40-140 50 50
Indeno(1,2,3-cd)Pyrene 193-39-5 133.6 23.2798 ug/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.



Date Created: 03/26/21
Created By: Melissa Deyo

File: PM10261-1
 Page: 2
 

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 129-00-0 100.2 16.5998 ug/kg 35-142 50 35-142 50 50
Biphenyl 92-52-4 380.76 38.744 ug/kg 37-127 50 37-127 50 50
4-Chloroaniline 106-47-8 167 30.394 ug/kg 40-140 50 40-140 50 50
2-Nitroaniline 88-74-4 167 32.1976 ug/kg 47-134 50 47-134 50 50
3-Nitroaniline 99-09-2 167 31.4962 ug/kg 26-129 50 26-129 50 50
4-Nitroaniline 100-01-6 167 69.138 ug/kg 41-125 50 41-125 50 50
Dibenzofuran 132-64-9 167 15.7982 ug/kg 40-140 50 40-140 50 50
2-Methylnaphthalene 91-57-6 200.4 20.1736 ug/kg 40-140 50 40-140 50 50
Acetophenone 98-86-2 167 20.6746 ug/kg 14-144 50 14-144 50 50
2,4,6-Trichlorophenol 88-06-2 100.2 31.6632 ug/kg 30-130 50 30-130 50 50
P-Chloro-M-Cresol 59-50-7 167 24.883 ug/kg 26-103 50 26-103 50 50
2-Chlorophenol 95-57-8 167 19.7394 ug/kg 25-102 50 25-102 50 50
2,4-Dichlorophenol 120-83-2 150.3 26.8536 ug/kg 30-130 50 30-130 50 50
2,4-Dimethylphenol 105-67-9 167 55.11 ug/kg 30-130 50 30-130 50 50
2-Nitrophenol 88-75-5 360.72 62.792 ug/kg 30-130 50 30-130 50 50
4-Nitrophenol 100-02-7 233.8 68.136 ug/kg 11-114 50 11-114 50 50
2,4-Dinitrophenol 51-28-5 801.6 77.822 ug/kg 4-130 50 4-130 50 50
4,6-Dinitro-o-cresol 534-52-1 434.2 80.16 ug/kg 10-130 50 10-130 50 50
Pentachlorophenol 87-86-5 133.6 36.74 ug/kg 17-109 50 17-109 50 50
Phenol 108-95-2 167 25.217 ug/kg 26-90 50 26-90 50 50
2-Methylphenol 95-48-7 167 25.885 ug/kg 30-130. 50 30-130. 50 50
3-Methylphenol/4-Methylphenol 108-39-4/106-44-5 240.48 26.1522 ug/kg 30-130 50 30-130 50 50
2,4,5-Trichlorophenol 95-95-4 167 31.9972 ug/kg 30-130 50 30-130 50 50
Benzoic Acid 65-85-0 541.08 169.004 ug/kg 10-110 50 10-110 50 50
Benzyl Alcohol 100-51-6 167 51.102 ug/kg 40-140 50 40-140 50 50
Carbazole 86-74-8 167 16.2324 ug/kg 54-128 50 54-128 50 50
1,4-Dioxane 123-91-1 25.05 7.682 ug/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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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 1 - Metals Only-Glass 60mL/2oz unpreserved
Antimony, Total 7440-36-0 2 0.152 mg/kg 1-208 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Arsenic, Total 7440-38-2 0.4 0.0832 mg/kg 79-121 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Barium, Total 7440-39-3 0.4 0.0696 mg/kg 83-117 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Beryllium, Total 7440-41-7 0.2 0.0132 mg/kg 83-117 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Cadmium, Total 7440-43-9 0.4 0.0392 mg/kg 83-117 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Calcium, Total 7440-70-2 4 1.4 mg/kg 81-119 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Chromium, Total 7440-47-3 0.4 0.0384 mg/kg 80-120 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Cobalt, Total 7440-48-4 0.8 0.0664 mg/kg 84-115 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Copper, Total 7440-50-8 0.4 0.1032 mg/kg 81-118 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Iron, Total 7439-89-6 2 0.3612 mg/kg 45-155 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Lead, Total 7439-92-1 2 0.1072 mg/kg 81-117 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Magnesium, Total 7439-95-4 4 0.616 mg/kg 76-124 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Manganese, Total 7439-96-5 0.4 0.0636 mg/kg 81-117 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Nickel, Total 7440-02-0 1 0.0968 mg/kg 83-117 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Potassium, Total 7440-09-7 100 5.76 mg/kg 71-129 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Selenium, Total 7782-49-2 0.8 0.1032 mg/kg 78-122 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Silver, Total 7440-22-4 0.4 0.1132 mg/kg 75-124 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Sodium, Total 7440-23-5 80 1.26 mg/kg 72-127 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Thallium, Total 7440-28-0 0.8 0.126 mg/kg 80-120 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Vanadium, Total 7440-62-2 0.4 0.0812 mg/kg 78-122 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz unpreserved
Zinc, Total 7440-66-6 2 0.1172 mg/kg 82-118 75-125 20 20 180 days 1 - Metals Only-Glass 60mL/2oz 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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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 1 - Metals Only-Glass 60mL/2oz 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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WETCHEM (SOIL)

  
  

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD Method
Holding 

Time
Container/Sample 

Preservation
pH 12408-02-5 0 SU 99-101 5 5 9045D 24 hours 1 - Glass 250ml/8oz 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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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 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 1.6008 0.31349 ug/kg 30-150 30 30-150 50 50
Lindane 58-89-9 0.667 0.298149 ug/kg 30-150 30 30-150 50 50
Alpha-BHC 319-84-6 0.667 0.189428 ug/kg 30-150 30 30-150 50 50
Beta-BHC 319-85-7 1.6008 0.60697 ug/kg 30-150 30 30-150 50 50
Heptachlor 76-44-8 0.8004 0.358846 ug/kg 30-150 30 30-150 50 50
Aldrin 309-00-2 1.6008 0.563615 ug/kg 30-150 30 30-150 50 50
Heptachlor epoxide 1024-57-3 3.0015 0.90045 ug/kg 30-150 30 30-150 50 50
Endrin 72-20-8 0.667 0.27347 ug/kg 30-150 30 30-150 50 50
Endrin aldehyde 7421-93-4 2.001 0.70035 ug/kg 30-150 30 30-150 50 50
Endrin ketone 53494-70-5 1.6008 0.412206 ug/kg 30-150 30 30-150 50 50
Dieldrin 60-57-1 1.0005 0.50025 ug/kg 30-150 30 30-150 50 50
4,4'-DDE 72-55-9 1.6008 0.370185 ug/kg 30-150 30 30-150 50 50
4,4'-DDD 72-54-8 1.6008 0.570952 ug/kg 30-150 30 30-150 50 50
4,4'-DDT 50-29-3 3.0015 1.28731 ug/kg 30-150 30 30-150 50 50
Endosulfan I 959-98-8 1.6008 0.378189 ug/kg 30-150 30 30-150 50 50
Endosulfan II 33213-65-9 1.6008 0.534934 ug/kg 30-150 30 30-150 50 50
Endosulfan sulfate 1031-07-8 0.667 0.317492 ug/kg 30-150 30 30-150 50 50
Methoxychlor 72-43-5 3.0015 0.9338 ug/kg 30-150 30 30-150 50 50
Toxaphene 8001-35-2 30.015 8.4042 ug/kg 30-150 30 30-150 50 50
cis-Chlordane 5103-71-9 2.001 0.557612 ug/kg 30-150 30 30-150 50 50
trans-Chlordane 5103-74-2 2.001 0.528264 ug/kg 30-150 30 30-150 50 50
Chlordane 57-74-9 13.34 5.30265 ug/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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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-D 94-75-7 0.1665 0.0104895 mg/kg 30-150 30 30-150 30 30
2,4,5-T 93-76-5 0.1665 0.0051615 mg/kg 30-150 30 30-150 30 30
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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NY PFAAs via LCMSMS-Isotope Dilution (SOIL)

Holding Time: 14 days
Container/Sample Preservation: 1 - Plastic 8oz unpreserved

Analyte CAS # RL MDL Units
LCS 

Criteria
LCS 
RPD

MS 
Criteria MS RPD

Duplicate 
RPD

Surrogate 
Criteria     

Perfluorobutanoic Acid (PFBA) 375-22-4 0.5 0.0227 ng/g 71-135 30 71-135 30 30
Perfluoropentanoic Acid (PFPeA) 2706-90-3 0.5 0.046 ng/g 69-132 30 69-132 30 30
Perfluorobutanesulfonic Acid (PFBS) 375-73-5 0.25 0.039 ng/g 72-128 30 72-128 30 30
Perfluorohexanoic Acid (PFHxA) 307-24-4 0.5 0.0525 ng/g 70-132 30 70-132 30 30
Perfluoroheptanoic Acid (PFHpA) 375-85-9 0.25 0.0451 ng/g 71-131 30 71-131 30 30
Perfluorohexanesulfonic Acid (PFHxS) 355-46-4 0.25 0.0605 ng/g 67-130 30 67-130 30 30
Perfluorooctanoic Acid (PFOA) 335-67-1 0.25 0.0419 ng/g 69-133 30 69-133 30 30
1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS) 27619-97-2 0.5 0.1795 ng/g 64-140 30 64-140 30 30
Perfluoroheptanesulfonic Acid (PFHpS) 375-92-8 0.5 0.1365 ng/g 70-132 30 70-132 30 30
Perfluorononanoic Acid (PFNA) 375-95-1 0.25 0.075 ng/g 72-129 30 72-129 30 30
Perfluorooctanesulfonic Acid (PFOS) 1763-23-1 0.25 0.13 ng/g 68-136 30 68-136 30 30
Perfluorodecanoic Acid (PFDA) 335-76-2 0.25 0.067 ng/g 69-133 30 69-133 30 30
1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS) 39108-34-4 0.5 0.287 ng/g 65-137 30 65-137 30 30
N-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA) 2355-31-9 0.5 0.2015 ng/g 63-144 30 63-144 30 30
Perfluoroundecanoic Acid (PFUnA) 2058-94-8 0.5 0.0468 ng/g 64-136 30 64-136 30 30
Perfluorodecanesulfonic Acid (PFDS) 335-77-3 0.5 0.153 ng/g 59-134 30 59-134 30 30
Perfluorooctanesulfonamide (FOSA) 754-91-6 0.5 0.098 ng/g 67-137 30 67-137 30 30
N-Ethyl Perfluorooctanesulfonamidoacetic Acid (NEtFOSAA) 2991-50-6 0.5 0.0845 ng/g 61-139 30 61-139 30 30
Perfluorododecanoic Acid (PFDoA) 307-55-1 0.5 0.07 ng/g 69-135 30 69-135 30 30
Perfluorotridecanoic Acid (PFTrDA) 72629-94-8 0.5 0.2045 ng/g 66-139 30 66-139 30 30
Perfluorotetradecanoic Acid (PFTA) 376-06-7 0.5 0.054 ng/g 69-133 30 69-133 30 30
PFOA/PFOS, Total 0.25 0.0419 ng/g 30 30
Perfluoro[13C4]Butanoic Acid (MPFBA) NONE 61-135
Perfluoro[13C5]Pentanoic Acid (M5PFPEA) NONE 58-150
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS) NONE 74-139
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA) NONE 66-128
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA) NONE 71-129
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS) NONE 78-139
Perfluoro[13C8]Octanoic Acid (M8PFOA) NONE 75-130
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS) NONE 20-154
Perfluoro[13C9]Nonanoic Acid (M9PFNA) NONE 72-140
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS) NONE 79-136
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA) NONE 75-130
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS) NONE 19-175
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA) NONE 31-134
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA) NONE 61-155
Perfluoro[13C8]Octanesulfonamide (M8FOSA) NONE 10-117
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA) NONE 34-137
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA) NONE 54-150
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) NONE 24-159

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 (WATER)

Holding Time: 14 days
Container/Sample Preservation: 3 - Vial HCl preserved

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
Methylene chloride 75-09-2 2.5 0.7 ug/l 70-130 20 70-130 20 20
1,1-Dichloroethane 75-34-3 2.5 0.7 ug/l 70-130 20 70-130 20 20
Chloroform 67-66-3 2.5 0.7 ug/l 70-130 20 70-130 20 20
Carbon tetrachloride 56-23-5 0.5 0.134 ug/l 63-132 20 63-132 20 20
1,2-Dichloropropane 78-87-5 1 0.137 ug/l 70-130 20 70-130 20 20
Dibromochloromethane 124-48-1 0.5 0.149 ug/l 63-130 20 63-130 20 20
1,1,2-Trichloroethane 79-00-5 1.5 0.5 ug/l 70-130 20 70-130 20 20
Tetrachloroethene 127-18-4 0.5 0.181 ug/l 70-130 20 70-130 20 20
Chlorobenzene 108-90-7 2.5 0.7 ug/l 75-130 20 75-130 20 20
Trichlorofluoromethane 75-69-4 2.5 0.7 ug/l 62-150 20 62-150 20 20
1,2-Dichloroethane 107-06-2 0.5 0.132 ug/l 70-130 20 70-130 20 20
1,1,1-Trichloroethane 71-55-6 2.5 0.7 ug/l 67-130 20 67-130 20 20
Bromodichloromethane 75-27-4 0.5 0.192 ug/l 67-130 20 67-130 20 20
trans-1,3-Dichloropropene 10061-02-6 0.5 0.164 ug/l 70-130 20 70-130 20 20
cis-1,3-Dichloropropene 10061-01-5 0.5 0.144 ug/l 70-130 20 70-130 20 20
1,3-Dichloropropene, Total 542-75-6 0.5 0.144 ug/l 20 20
Bromoform 75-25-2 2 0.65 ug/l 54-136 20 54-136 20 20
1,1,2,2-Tetrachloroethane 79-34-5 0.5 0.167 ug/l 67-130 20 67-130 20 20
Benzene 71-43-2 0.5 0.159 ug/l 70-130 20 70-130 20 20
Toluene 108-88-3 2.5 0.7 ug/l 70-130 20 70-130 20 20
Ethylbenzene 100-41-4 2.5 0.7 ug/l 70-130 20 70-130 20 20
Chloromethane 74-87-3 2.5 0.7 ug/l 64-130 20 64-130 20 20
Bromomethane 74-83-9 2.5 0.7 ug/l 39-139 20 39-139 20 20
Vinyl chloride 75-01-4 1 0.0714 ug/l 55-140 20 55-140 20 20
Chloroethane 75-00-3 2.5 0.7 ug/l 55-138 20 55-138 20 20
1,1-Dichloroethene 75-35-4 0.5 0.169 ug/l 61-145 20 61-145 20 20
trans-1,2-Dichloroethene 156-60-5 2.5 0.7 ug/l 70-130 20 70-130 20 20
Trichloroethene 79-01-6 0.5 0.175 ug/l 70-130 20 70-130 20 20
1,2-Dichlorobenzene 95-50-1 2.5 0.7 ug/l 70-130 20 70-130 20 20
1,3-Dichlorobenzene 541-73-1 2.5 0.7 ug/l 70-130 20 70-130 20 20
1,4-Dichlorobenzene 106-46-7 2.5 0.7 ug/l 70-130 20 70-130 20 20
Methyl tert butyl ether 1634-04-4 2.5 0.7 ug/l 63-130 20 63-130 20 20
p/m-Xylene 179601-23-1 2.5 0.7 ug/l 70-130 20 70-130 20 20
o-Xylene 95-47-6 2.5 0.7 ug/l 70-130 20 70-130 20 20
Xylene (Total) 1330-20-7 2.5 0.7 ug/l 20 20
cis-1,2-Dichloroethene 156-59-2 2.5 0.7 ug/l 70-130 20 70-130 20 20
1,2-Dichloroethene (total) 540-59-0 2.5 0.7 ug/l 20 20
Styrene 100-42-5 2.5 0.7 ug/l 70-130 20 70-130 20 20
Dichlorodifluoromethane 75-71-8 5 1 ug/l 36-147 20 36-147 20 20
Acetone 67-64-1 5 1.46 ug/l 58-148 20 58-148 20 20
Carbon disulfide 75-15-0 5 1 ug/l 51-130 20 51-130 20 20
2-Butanone 78-93-3 5 1.94 ug/l 63-138 20 63-138 20 20

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 (WATER)

Holding Time: 14 days
Container/Sample Preservation: 3 - Vial HCl 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 5 1 ug/l 59-130 20 59-130 20 20
2-Hexanone 591-78-6 5 1 ug/l 57-130 20 57-130 20 20
Bromochloromethane 74-97-5 2.5 0.7 ug/l 70-130 20 70-130 20 20
1,2-Dibromoethane 106-93-4 2 0.65 ug/l 70-130 20 70-130 20 20
n-Butylbenzene 104-51-8 2.5 0.7 ug/l 53-136 20 53-136 20 20
sec-Butylbenzene 135-98-8 2.5 0.7 ug/l 70-130 20 70-130 20 20
tert-Butylbenzene 98-06-6 2.5 0.7 ug/l 70-130 20 70-130 20 20
1,2-Dibromo-3-chloropropane 96-12-8 2.5 0.7 ug/l 41-144 20 41-144 20 20
Isopropylbenzene 98-82-8 2.5 0.7 ug/l 70-130 20 70-130 20 20
p-Isopropyltoluene 99-87-6 2.5 0.7 ug/l 70-130 20 70-130 20 20
Naphthalene 91-20-3 2.5 0.7 ug/l 70-130 20 70-130 20 20
n-Propylbenzene 103-65-1 2.5 0.7 ug/l 69-130 20 69-130 20 20
1,2,3-Trichlorobenzene 87-61-6 2.5 0.7 ug/l 70-130 20 70-130 20 20
1,2,4-Trichlorobenzene 120-82-1 2.5 0.7 ug/l 70-130 20 70-130 20 20
1,3,5-Trimethylbenzene 108-67-8 2.5 0.7 ug/l 64-130 20 64-130 20 20
1,2,4-Trimethylbenzene 95-63-6 2.5 0.7 ug/l 70-130 20 70-130 20 20
Methyl Acetate 79-20-9 2 0.234 ug/l 70-130 20 70-130 20 20
Cyclohexane 110-82-7 10 0.271 ug/l 70-130 20 70-130 20 20
1,4-Dioxane 123-91-1 250 60.8 ug/l 56-162 20 56-162 20 20
1,1,2-Trichloro-1,2,2-Trifluoroethane 76-13-1 2.5 0.7 ug/l 70-130 20 70-130 20 20
Methyl cyclohexane 108-87-2 10 0.396 ug/l 70-130 20 70-130 20 20
1,2-Dichloroethane-d4 17060-07-0 70-130
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.



Date Created: 10/28/21
Created By: Melissa Deyo

File: PM11382-1
GEI Consultants, Inc., P.C. Page: 1

 
NYTCL Semivolatiles - EPA 8270D (LVI) (WATER)

Holding Time: 7 days
Container/Sample Preservation: 2 - Amber 250ml unpreserved

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
Acenaphthene 83-32-9 2.002 0.44408 ug/l 37-111 30 37-111 30 30
1,2,4-Trichlorobenzene 120-82-1 5.0232 0.49868 ug/l 39-98 30 39-98 30 30
Hexachlorobenzene 118-74-1 2.002 0.46592 ug/l 40-140 30 40-140 30 30
Bis(2-chloroethyl)ether 111-44-4 2.002 0.50596 ug/l 40-140 30 40-140 30 30
2-Chloronaphthalene 91-58-7 2.002 0.4368 ug/l 40-140 30 40-140 30 30
1,2-Dichlorobenzene 95-50-1 2.002 0.455 ug/l 40-140 30 40-140 30 30
1,3-Dichlorobenzene 541-73-1 2.002 0.40404 ug/l 40-140 30 40-140 30 30
1,4-Dichlorobenzene 106-46-7 2.002 0.43316 ug/l 36-97 30 36-97 30 30
3,3'-Dichlorobenzidine 91-94-1 5.0232 1.62344 ug/l 40-140 30 40-140 30 30
2,4-Dinitrotoluene 121-14-2 5.0232 1.1648 ug/l 48-143 30 48-143 30 30
2,6-Dinitrotoluene 606-20-2 5.0232 0.93184 ug/l 40-140 30 40-140 30 30
Fluoranthene 206-44-0 2.002 0.257348 ug/l 40-140 30 40-140 30 30
4-Chlorophenyl phenyl ether 7005-72-3 2.002 0.48776 ug/l 40-140 30 40-140 30 30
4-Bromophenyl phenyl ether 101-55-3 2.002 0.37856 ug/l 40-140 30 40-140 30 30
Bis(2-chloroisopropyl)ether 108-60-1 2.002 0.5278 ug/l 40-140 30 40-140 30 30
Bis(2-chloroethoxy)methane 111-91-1 5.0232 0.50232 ug/l 40-140 30 40-140 30 30
Hexachlorobutadiene 87-68-3 2.002 0.65884 ug/l 40-140 30 40-140 30 30
Hexachlorocyclopentadiene 77-47-4 20.02 0.68796 ug/l 40-140 30 40-140 30 30
Hexachloroethane 67-72-1 2.002 0.58604 ug/l 40-140 30 40-140 30 30
Isophorone 78-59-1 5.0232 1.20484 ug/l 40-140 30 40-140 30 30
Naphthalene 91-20-3 2.002 0.46592 ug/l 40-140 30 40-140 30 30
Nitrobenzene 98-95-3 2.002 0.77168 ug/l 40-140 30 40-140 30 30
NitrosoDiPhenylAmine(NDPA)/DPA 86-30-6 2.002 0.4186 ug/l 40-140 30 40-140 30 30
n-Nitrosodi-n-propylamine 621-64-7 5.0232 0.64428 ug/l 29-132 30 29-132 30 30
Bis(2-Ethylhexyl)phthalate 117-81-7 3.003 1.53608 ug/l 40-140 30 40-140 30 30
Butyl benzyl phthalate 85-68-7 5.0232 1.17208 ug/l 40-140 30 40-140 30 30
Di-n-butylphthalate 84-74-2 5.0232 0.38948 ug/l 40-140 30 40-140 30 30
Di-n-octylphthalate 117-84-0 5.0232 1.274 ug/l 40-140 30 40-140 30 30
Diethyl phthalate 84-66-2 5.0232 0.3822 ug/l 40-140 30 40-140 30 30
Dimethyl phthalate 131-11-3 5.0232 1.82 ug/l 40-140 30 40-140 30 30
Benzo(a)anthracene 56-55-3 2.002 0.32578 ug/l 40-140 30 40-140 30 30
Benzo(a)pyrene 50-32-8 2.002 0.40768 ug/l 40-140 30 40-140 30 30
Benzo(b)fluoranthene 205-99-2 2.002 0.355264 ug/l 40-140 30 40-140 30 30
Benzo(k)fluoranthene 207-08-9 2.002 0.37492 ug/l 40-140 30 40-140 30 30
Chrysene 218-01-9 2.002 0.341068 ug/l 40-140 30 40-140 30 30
Acenaphthylene 208-96-8 2.002 0.46592 ug/l 45-123 30 45-123 30 30
Anthracene 120-12-7 2.002 0.32942 ug/l 40-140 30 40-140 30 30
Benzo(ghi)perylene 191-24-2 2.002 0.296296 ug/l 40-140 30 40-140 30 30
Fluorene 86-73-7 2.002 0.41496 ug/l 40-140 30 40-140 30 30
Phenanthrene 85-01-8 2.002 0.33124 ug/l 40-140 30 40-140 30 30
Dibenzo(a,h)anthracene 53-70-3 2.002 0.323232 ug/l 40-140 30 40-140 30 30
Indeno(1,2,3-cd)Pyrene 193-39-5 2.002 0.39676 ug/l 40-140 30 40-140 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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NYTCL Semivolatiles - EPA 8270D (LVI) (WATER)

Holding Time: 7 days
Container/Sample Preservation: 2 - Amber 250ml unpreserved

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
Pyrene 129-00-0 2.002 0.279552 ug/l 26-127 30 26-127 30 30
Biphenyl 92-52-4 2.002 0.45864 ug/l 40-140 30 40-140 30 30
4-Chloroaniline 106-47-8 5.0232 1.07016 ug/l 40-140 30 40-140 30 30
2-Nitroaniline 88-74-4 5.0232 0.49868 ug/l 52-143 30 52-143 30 30
3-Nitroaniline 99-09-2 5.0232 0.81536 ug/l 25-145 30 25-145 30 30
4-Nitroaniline 100-01-6 5.0232 0.8008 ug/l 51-143 30 51-143 30 30
Dibenzofuran 132-64-9 2.002 0.49868 ug/l 40-140 30 40-140 30 30
2-Methylnaphthalene 91-57-6 2.002 0.455 ug/l 40-140 30 40-140 30 30
Acetophenone 98-86-2 5.0232 0.5278 ug/l 39-129 30 39-129 30 30
2,4,6-Trichlorophenol 88-06-2 5.0232 0.61152 ug/l 30-130 30 30-130 30 30
P-Chloro-M-Cresol 59-50-7 2.002 0.35126 ug/l 23-97 30 23-97 30 30
2-Chlorophenol 95-57-8 2.002 0.48048 ug/l 27-123 30 27-123 30 30
2,4-Dichlorophenol 120-83-2 5.0232 0.41132 ug/l 30-130 30 30-130 30 30
2,4-Dimethylphenol 105-67-9 5.0232 1.77996 ug/l 30-130 30 30-130 30 30
2-Nitrophenol 88-75-5 10.01 0.84812 ug/l 30-130 30 30-130 30 30
4-Nitrophenol 100-02-7 10.01 0.6734 ug/l 10-80 30 10-80 30 30
2,4-Dinitrophenol 51-28-5 20.02 6.6612 ug/l 20-130 30 20-130 30 30
4,6-Dinitro-o-cresol 534-52-1 10.01 1.81636 ug/l 20-164 30 20-164 30 30
Pentachlorophenol 87-86-5 10.01 1.79452 ug/l 9-103 30 9-103 30 30
Phenol 108-95-2 5.0232 0.56784 ug/l 12-110 30 12-110 30 30
2-Methylphenol 95-48-7 5.0232 0.4914 ug/l 30-130 30 30-130 30 30
3-Methylphenol/4-Methylphenol 108-39-4/106-44-5 5.0232 0.48048 ug/l 30-130 30 30-130 30 30
2,4,5-Trichlorophenol 95-95-4 5.0232 0.77532 ug/l 30-130 30 30-130 30 30
Benzoic Acid 65-85-0 50.232 2.66084 ug/l 10-164 30 10-164 30 30
Benzyl Alcohol 100-51-6 2.002 0.58968 ug/l 26-116 30 26-116 30 30
Carbazole 86-74-8 2.002 0.4914 ug/l 55-144 30 55-144 30 30
2-Fluorophenol 367-12-4 21-120
Phenol-d6 13127-88-3 10-120
Nitrobenzene-d5 4165-60-0 23-120
2-Fluorobiphenyl 321-60-8 15-120
2,4,6-Tribromophenol 118-79-6 10-120
4-Terphenyl-d14 1718-51-0 41-149

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-SIM (LVI) (WATER)

Holding Time: 7 days
Container/Sample Preservation: 2 - Amber 250ml unpreserved

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
Acenaphthene 83-32-9 0.1001 0.01442168 ug/l 40-140 40 40-140 40 40
2-Chloronaphthalene 91-58-7 0.2002 0.01804712 ug/l 40-140 40 40-140 40 40
Fluoranthene 206-44-0 0.1001 0.02054052 ug/l 40-140 40 40-140 40 40
Hexachlorobutadiene 87-68-3 0.5005 0.04674852 ug/l 40-140 40 40-140 40 40
Naphthalene 91-20-3 0.1001 0.04882696 ug/l 40-140 40 40-140 40 40
Benzo(a)anthracene 56-55-3 0.1001 0.0198198 ug/l 40-140 40 40-140 40 40
Benzo(a)pyrene 50-32-8 0.1001 0.01493856 ug/l 40-140 40 40-140 40 40
Benzo(b)fluoranthene 205-99-2 0.1001 0.01156792 ug/l 40-140 40 40-140 40 40
Benzo(k)fluoranthene 207-08-9 0.1001 0.00889616 ug/l 40-140 40 40-140 40 40
Chrysene 218-01-9 0.1001 0.01198288 ug/l 40-140 40 40-140 40 40
Acenaphthylene 208-96-8 0.1001 0.01222676 ug/l 40-140 40 40-140 40 40
Anthracene 120-12-7 0.1001 0.01450176 ug/l 40-140 40 40-140 40 40
Benzo(ghi)perylene 191-24-2 0.1001 0.01365 ug/l 40-140 40 40-140 40 40
Fluorene 86-73-7 0.1001 0.01456364 ug/l 40-140 40 40-140 40 40
Phenanthrene 85-01-8 0.1001 0.02333604 ug/l 40-140 40 40-140 40 40
Dibenzo(a,h)anthracene 53-70-3 0.1001 0.0127218 ug/l 40-140 40 40-140 40 40
Indeno(1,2,3-cd)Pyrene 193-39-5 0.1001 0.01217216 ug/l 40-140 40 40-140 40 40
Pyrene 129-00-0 0.1001 0.01902264 ug/l 40-140 40 40-140 40 40
2-Methylnaphthalene 91-57-6 0.1001 0.02192372 ug/l 40-140 40 40-140 40 40
Pentachlorophenol 87-86-5 0.8008 0.0143416 ug/l 40-140 40 40-140 40 40
Hexachlorobenzene 118-74-1 0.8008 0.00938028 ug/l 40-140 40 40-140 40 40
Hexachloroethane 67-72-1 0.8008 0.06320132 ug/l 40-140 40 40-140 40 40
2-Fluorophenol 367-12-4 21-120
Phenol-d6 13127-88-3 10-120
Nitrobenzene-d5 4165-60-0 23-120
2-Fluorobiphenyl 321-60-8 15-120
2,4,6-Tribromophenol 118-79-6 10-120
4-Terphenyl-d14 1718-51-0 41-149

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 (LVI) (WATER)

Holding Time: 365 days
Container/Sample Preservation: 2 - Amber 120ml unpreserved

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
Aroclor 1016 12674-11-2 0.0000714 0.000061047 mg/l 40-140 50 40-140 50 50
Aroclor 1221 11104-28-2 0.0000714 0.000061047 mg/l 40-140 50 40-140 50 50
Aroclor 1232 11141-16-5 0.0000714 0.000061047 mg/l 40-140 50 40-140 50 50
Aroclor 1242 53469-21-9 0.0000714 0.000061047 mg/l 40-140 50 40-140 50 50
Aroclor 1248 12672-29-6 0.0000714 0.000061047 mg/l 40-140 50 40-140 50 50
Aroclor 1254 11097-69-1 0.0000714 0.000061047 mg/l 40-140 50 40-140 50 50
Aroclor 1260 11096-82-5 0.0000714 0.000061047 mg/l 40-140 50 40-140 50 50
Aroclor 1262 37324-23-5 0.0000714 0.000061047 mg/l 40-140 50 40-140 50 50
Aroclor 1268 11100-14-4 0.0000714 0.000061047 mg/l 40-140 50 40-140 50 50
PCBs, Total 1336-36-3 0.0000714 0.000061047 mg/l 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 Pesticides - EPA 8081B (WATER)

Holding Time: 7 days
Container/Sample Preservation: 2 - Amber 120ml unpreserved

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
Delta-BHC 319-86-8 0.02 0.00467 ug/l 30-150 20 30-150 30 30
Lindane 58-89-9 0.02 0.00434 ug/l 30-150 20 30-150 30 30
Alpha-BHC 319-84-6 0.02 0.00439 ug/l 30-150 20 30-150 30 30
Beta-BHC 319-85-7 0.02 0.0056 ug/l 30-150 20 30-150 30 30
Heptachlor 76-44-8 0.02 0.0031 ug/l 30-150 20 30-150 30 30
Aldrin 309-00-2 0.02 0.00216 ug/l 30-150 20 30-150 30 30
Heptachlor epoxide 1024-57-3 0.02 0.00415 ug/l 30-150 20 30-150 30 30
Endrin 72-20-8 0.04 0.00429 ug/l 30-150 20 30-150 30 30
Endrin aldehyde 7421-93-4 0.04 0.0081 ug/l 30-150 20 30-150 30 30
Endrin ketone 53494-70-5 0.04 0.00477 ug/l 30-150 20 30-150 30 30
Dieldrin 60-57-1 0.04 0.00429 ug/l 30-150 20 30-150 30 30
4,4'-DDE 72-55-9 0.04 0.00381 ug/l 30-150 20 30-150 30 30
4,4'-DDD 72-54-8 0.04 0.00464 ug/l 30-150 20 30-150 30 30
4,4'-DDT 50-29-3 0.04 0.00432 ug/l 30-150 20 30-150 30 30
Endosulfan I 959-98-8 0.02 0.00345 ug/l 30-150 20 30-150 30 30
Endosulfan II 33213-65-9 0.04 0.00519 ug/l 30-150 20 30-150 30 30
Endosulfan sulfate 1031-07-8 0.04 0.00481 ug/l 30-150 20 30-150 30 30
Methoxychlor 72-43-5 0.2 0.00684 ug/l 30-150 20 30-150 30 30
Toxaphene 8001-35-2 0.2 0.0627 ug/l 30-150 20 30-150 30 30
cis-Chlordane 5103-71-9 0.02 0.00666 ug/l 30-150 20 30-150 30 30
trans-Chlordane 5103-74-2 0.02 0.00627 ug/l 30-150 20 30-150 30 30
Chlordane 57-74-9 0.2 0.0463 ug/l 30-150 20 30-150 30 30
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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METALS by 6010D (WATER)

  
  

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 0.1 0.0318 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Arsenic, Total 7440-38-2 0.1 0.1 mg/l 180 days 1 - Plastic 500ml HNO3 preserved
Antimony, Total 7440-36-0 0.05 0.0071 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Barium, Total 7440-39-3 0.01 0.01 mg/l 180 days 1 - Plastic 500ml HNO3 preserved
Beryllium, Total 7440-41-7 0.005 0.0009 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Cadmium, Total 7440-43-9 0.005 0.001 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Calcium, Total 7440-70-2 0.1 0.035 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Chromium, Total 7440-47-3 0.01 0.0021 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Cobalt, Total 7440-48-4 0.02 0.0017 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Copper, Total 7440-50-8 0.01 0.0022 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Iron, Dissolved 7439-89-6 0.05 0.009 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Iron, Total 7439-89-6 0.05 0.009 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Lead, Total 7439-92-1 0.01 0.0027 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Magnesium, Total 7439-95-4 0.1 0.0153 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Manganese, Dissolved 7439-96-5 0.01 0.0016 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Manganese, Total 7439-96-5 0.01 0.0016 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Nickel, Total 7440-02-0 0.025 0.0024 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Potassium, Total 7440-09-7 2.5 0.237 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Selenium, Total 7782-49-2 0.01 0.0035 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Silver, Total 7440-22-4 0.01 0.01 mg/l 180 days 1 - Plastic 500ml HNO3 preserved
Sodium, Total 7440-23-5 2 0.12 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Thallium, Total 7440-28-0 0.02 0.0025 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Vanadium, Total 7440-62-2 0.01 0.002 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved
Zinc, Total 7440-66-6 0.05 0.0021 mg/l 80-120 75-125 20 20 180 days 1 - Plastic 500ml HNO3 preserved

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 7470A (WATER)

  
  

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 0.0002 0.0000915 mg/l 80-120 75-125 20 20 28 days 1 - Plastic 500ml HNO3 preserved

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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NY PFAAs via LCMSMS-Isotope Dilution (WATER)

Holding Time: 14 days
Container/Sample Preservation: 1 - 2 Plastic/1 Plastic/1 H20 Plastic

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
Perfluorobutanoic Acid (PFBA) 375-22-4 2 0.408 ng/l 67-148 30 67-148 30 30
Perfluoropentanoic Acid (PFPeA) 2706-90-3 2 0.396 ng/l 63-161 30 63-161 30 30
Perfluorobutanesulfonic Acid (PFBS) 375-73-5 2 0.238 ng/l 65-157 30 65-157 30 30
Perfluorohexanoic Acid (PFHxA) 307-24-4 2 0.328 ng/l 69-168 30 69-168 30 30
Perfluoroheptanoic Acid (PFHpA) 375-85-9 2 0.2252 ng/l 58-159 30 58-159 30 30
Perfluorohexanesulfonic Acid (PFHxS) 355-46-4 2 0.376 ng/l 69-177 30 69-177 30 30
Perfluorooctanoic Acid (PFOA) 335-67-1 2 0.236 ng/l 63-159 30 63-159 30 30
1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS) 27619-97-2 2 1.332 ng/l 49-187 30 49-187 30 30
Perfluoroheptanesulfonic Acid (PFHpS) 375-92-8 2 0.688 ng/l 61-179 30 61-179 30 30
Perfluorononanoic Acid (PFNA) 375-95-1 2 0.312 ng/l 68-171 30 68-171 30 30
Perfluorooctanesulfonic Acid (PFOS) 1763-23-1 2 0.504 ng/l 52-151 30 52-151 30 30
Perfluorodecanoic Acid (PFDA) 335-76-2 2 0.304 ng/l 63-171 30 63-171 30 30
1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS) 39108-34-4 2 1.212 ng/l 56-173 30 56-173 30 30
N-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA) 2355-31-9 2 0.648 ng/l 60-166 30 60-166 30 30
Perfluoroundecanoic Acid (PFUnA) 2058-94-8 2 0.26 ng/l 60-153 30 60-153 30 30
Perfluorodecanesulfonic Acid (PFDS) 335-77-3 2 0.98 ng/l 38-156 30 38-156 30 30
Perfluorooctanesulfonamide (FOSA) 754-91-6 2 0.58 ng/l 46-170 30 46-170 30 30
N-Ethyl Perfluorooctanesulfonamidoacetic Acid (NEtFOSAA) 2991-50-6 2 0.804 ng/l 45-170 30 45-170 30 30
Perfluorododecanoic Acid (PFDoA) 307-55-1 2 0.372 ng/l 67-153 30 67-153 30 30
Perfluorotridecanoic Acid (PFTrDA) 72629-94-8 2 0.3272 ng/l 48-158 30 48-158 30 30
Perfluorotetradecanoic Acid (PFTA) 376-06-7 2 0.248 ng/l 59-182 30 59-182 30 30
PFOA/PFOS, Total 2 0.236 ng/l 30 30
Perfluoro[13C4]Butanoic Acid (MPFBA) NONE 58-132
Perfluoro[13C5]Pentanoic Acid (M5PFPEA) NONE 62-163
Perfluoro[2,3,4-13C3]Butanesulfonic Acid (M3PFBS) NONE 70-131
Perfluoro[1,2,3,4,6-13C5]Hexanoic Acid (M5PFHxA) NONE 57-129
Perfluoro[1,2,3,4-13C4]Heptanoic Acid (M4PFHpA) NONE 60-129
Perfluoro[1,2,3-13C3]Hexanesulfonic Acid (M3PFHxS) NONE 71-134
Perfluoro[13C8]Octanoic Acid (M8PFOA) NONE 62-129
1H,1H,2H,2H-Perfluoro[1,2-13C2]Octanesulfonic Acid (M2-6:2FTS) NONE 14-147
Perfluoro[13C9]Nonanoic Acid (M9PFNA) NONE 59-139
Perfluoro[13C8]Octanesulfonic Acid (M8PFOS) NONE 69-131
Perfluoro[1,2,3,4,5,6-13C6]Decanoic Acid (M6PFDA) NONE 62-124
1H,1H,2H,2H-Perfluoro[1,2-13C2]Decanesulfonic Acid (M2-8:2FTS) NONE 10-162
N-Deuteriomethylperfluoro-1-octanesulfonamidoacetic Acid (d3-NMeFOSAA) NONE 24-116
Perfluoro[1,2,3,4,5,6,7-13C7]Undecanoic Acid (M7-PFUDA) NONE 55-137
Perfluoro[13C8]Octanesulfonamide (M8FOSA) NONE 10-112
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA) NONE 27-126
Perfluoro[1,2-13C2]Dodecanoic Acid (MPFDOA) NONE 48-131
Perfluoro[1,2-13C2]Tetradecanoic Acid (M2PFTEDA) NONE 22-136

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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Dissolved Gases (WATER)

Holding Time: 14 days
Container/Sample Preservation: 2 - 20ml Vial HCl preserved

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD
Surrogate 

Criteria     
Methane 74-82-8 2 2 ug/l 80-120 25 80-120 25 25
Ethene 74-85-1 0.5 0.5 ug/l 80-120 25 80-120 25 25
Ethane 74-84-0 0.5 0.5 ug/l 80-120 25 80-120 25 25

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 (WATER)

  
  

Analyte CAS # RL MDL Units
LCS 

Criteria LCS RPD
MS 

Criteria MS RPD
Duplicate 

RPD Method
Holding 

Time
Container/Sample 

Preservation
Nitrogen, Nitrite NONE 0.05 0.0143 mg/l 90-110 20 80-120 20 20 353.2 48 hours 1 - Plastic 250ml unpreserved
Nitrogen, Ammonia 7664-41-7 0.075 0.023 mg/l 90-110 90-110 350.1 28 days 1 - Plastic 500ml H2SO4 preserved
Phosphorus, Total 7723-14-0 0.01 0.004 mg/l 80-120 75-125 20 20 4500P-E 28 days 1 - Plastic 500ml H2SO4 preserved
Cyanide, Total 57-12-5 0.005 0.0018 mg/l 85-115 20 80-120 20 20 9010C/9012B 14 days 1 - Plastic 250ml NaOH preserved
Total Organic Carbon 7440-44-0 0.5 0.114 mg/l 90-110 80-120 20 20 9060A 28 days 3 - Vial H2SO4 preserved
Nitrogen, Nitrate 14797-55-8 0.05 0.0128 mg/l 90-110 90-110 15 15 300.0 48 hours 1 - Plastic 250ml unpreserved
Sulfate 14808-79-8 1 0.454 mg/l 90-110 90-110 20 20 300.0 28 days 1 - Plastic 500ml 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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Appendix C 

Alpha Analytical Laboratory Data Quality Objectives – Air  
 
 
  



Method Analyte Units
Reporting 

Limit Method Analyte Units
Reporting 

Limit
TO15 1,1,2,2-Tetrachloroethane ug/m3 1.37 TO15 1,1,2,2-Tetrachloroethane ppbV 0.2
TO15 1,1,2-Trichloroethane ug/m3 1.09 TO15 1,1,2-Trichloroethane ppbV 0.2
TO15 1,1-Dichloroethane ug/m3 0.809 TO15 1,1-Dichloroethane ppbV 0.2
TO15 1,2,4-Trichlorobenzene ug/m3 1.48 TO15 1,2,4-Trichlorobenzene ppbV 0.2
TO15 1,2,4-Trimethylbenzene ug/m3 0.983 TO15 1,2,4-Trimethylbenzene ppbV 0.2
TO15 1,2-Dibromoethane ug/m3 1.54 TO15 1,2-Dibromoethane ppbV 0.2
TO15 1,2-Dichlorobenzene ug/m3 1.2 TO15 1,2-Dichlorobenzene ppbV 0.2
TO15 1,2-Dichloroethane ug/m3 0.809 TO15 1,2-Dichloroethane ppbV 0.2
TO15 1,2-Dichloropropane ug/m3 0.924 TO15 1,2-Dichloropropane ppbV 0.2
TO15 1,3,5-Trimethylbenzene ug/m3 0.983 TO15 1,3,5-Trimethylbenzene ppbV 0.2
TO15 1,3-Butadiene ug/m3 0.442 TO15 1,3-Butadiene ppbV 0.2
TO15 1,3-Dichlorobenzene ug/m3 1.2 TO15 1,3-Dichlorobenzene ppbV 0.2
TO15 1,4-Dichlorobenzene ug/m3 1.2 TO15 1,4-Dichlorobenzene ppbV 0.2
TO15 1,4-Dioxane ug/m3 0.721 TO15 1,4-Dioxane ppbV 0.2
TO15 2,2,4-Trimethylpentane ug/m3 0.934 TO15 2,2,4-Trimethylpentane ppbV 0.2
TO15 2-Butanone ug/m3 1.47 TO15 2-Butanone ppbV 0.5
TO15 2-Hexanone ug/m3 0.82 TO15 2-Hexanone ppbV 0.2
TO15 3-Chloropropene ug/m3 0.626 TO15 3-Chloropropene ppbV 0.2
TO15 4-Ethyltoluene ug/m3 0.983 TO15 4-Ethyltoluene ppbV 0.2
TO15 4-Methyl-2-pentanone ug/m3 2.05 TO15 4-Methyl-2-pentanone ppbV 0.5
TO15 Acetone ug/m3 2.38 TO15 Acetone ppbV 1
TO15 Benzene ug/m3 0.639 TO15 Benzene ppbV 0.2
TO15 Benzyl chloride ug/m3 1.04 TO15 Benzyl chloride ppbV 0.2
TO15 Bromodichloromethane ug/m3 1.34 TO15 Bromodichloromethane ppbV 0.2
TO15 Bromoform ug/m3 2.07 TO15 Bromoform ppbV 0.2
TO15 Bromomethane ug/m3 0.777 TO15 Bromomethane ppbV 0.2
TO15 Carbon disulfide ug/m3 0.623 TO15 Carbon disulfide ppbV 0.2
TO15 Chlorobenzene ug/m3 0.921 TO15 Chlorobenzene ppbV 0.2
TO15 Chloroethane ug/m3 0.528 TO15 Chloroethane ppbV 0.2
TO15 Chloroform ug/m3 0.977 TO15 Chloroform ppbV 0.2
TO15 Chloromethane ug/m3 0.413 TO15 Chloromethane ppbV 0.2
TO15 cis-1,3-Dichloropropene ug/m3 0.908 TO15 cis-1,3-Dichloropropene ppbV 0.2
TO15 Cyclohexane ug/m3 0.688 TO15 Cyclohexane ppbV 0.2
TO15 Dibromochloromethane ug/m3 1.7 TO15 Dibromochloromethane ppbV 0.2
TO15 Dichlorodifluoromethane ug/m3 0.989 TO15 Dichlorodifluoromethane ppbV 0.2
TO15 Ethanol ug/m3 9.42 TO15 Ethanol ppbV 5
TO15 Ethyl Acetate ug/m3 1.8 TO15 Ethyl Acetate ppbV 0.5
TO15 Ethylbenzene ug/m3 0.869 TO15 Ethylbenzene ppbV 0.2
TO15 Freon-113 ug/m3 1.53 TO15 Freon-113 ppbV 0.2
TO15 Freon-114 ug/m3 1.4 TO15 Freon-114 ppbV 0.2
TO15 Heptane ug/m3 0.82 TO15 Heptane ppbV 0.2
TO15 Hexachlorobutadiene ug/m3 2.13 TO15 Hexachlorobutadiene ppbV 0.2
TO15 Isopropanol ug/m3 1.23 TO15 Isopropanol ppbV 0.5
TO15 Methyl tert butyl ether ug/m3 0.721 TO15 Methyl tert butyl ether ppbV 0.2
TO15 Methylene chloride ug/m3 1.74 TO15 Methylene chloride ppbV 0.5
TO15 n-Hexane ug/m3 0.705 TO15 n-Hexane ppbV 0.2
TO15 o-Xylene ug/m3 0.869 TO15 o-Xylene ppbV 0.2
TO15 p/m-Xylene ug/m3 1.74 TO15 p/m-Xylene ppbV 0.4
TO15 Styrene ug/m3 0.852 TO15 Styrene ppbV 0.2
TO15 Tertiary butyl Alcohol ug/m3 1.52 TO15 Tertiary butyl Alcohol ppbV 0.5
TO15 Tetrahydrofuran ug/m3 1.47 TO15 Tetrahydrofuran ppbV 0.5
TO15 Toluene ug/m3 0.754 TO15 Toluene ppbV 0.2
TO15 trans-1,2-Dichloroethene ug/m3 0.793 TO15 trans-1,2-Dichloroethene ppbV 0.2
TO15 trans-1,3-Dichloropropene ug/m3 0.908 TO15 trans-1,3-Dichloropropene ppbV 0.2
TO15 Trichlorofluoromethane ug/m3 1.12 TO15 Trichlorofluoromethane ppbV 0.2
TO15 Vinyl bromide ug/m3 0.874 TO15 Vinyl bromide ppbV 0.2

TO15-SIM 1,1,1-Trichloroethane ug/m3 0.109 TO15-SIM 1,1,1-Trichloroethane ppbV 0.02
TO15-SIM 1,1-Dichloroethene ug/m3 0.079 TO15-SIM 1,1-Dichloroethene ppbV 0.02
TO15-SIM Carbon tetrachloride ug/m3 0.126 TO15-SIM Carbon tetrachloride ppbV 0.02
TO15-SIM cis-1,2-Dichloroethene ug/m3 0.079 TO15-SIM cis-1,2-Dichloroethene ppbV 0.02
TO15-SIM Tetrachloroethene ug/m3 0.136 TO15-SIM Tetrachloroethene ppbV 0.02
TO15-SIM Trichloroethene ug/m3 0.107 TO15-SIM Trichloroethene ppbV 0.02
TO15-SIM Vinyl chloride ug/m3 0.051 TO15-SIM Vinyl chloride ppbV 0.02



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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Alpha Analytical Laboratory Quality Systems Manual 

























































































































































































































Interim Remedial Measure Work Plan for Phase 2 
Construction Area (Revision 3) 
UniFirst Laundry Facility 
113 7th North Street, Liverpool, New York 
Site No. C734152 
February 2022; Revised April 2022, 2nd Revision July 2022,  
3rd Revision August 2022 
 

GEI Consultants, Inc., P.C.  

Appendix H 

Health and Safety Plan 



Consulting 

Engineers and 

Scientists 

Health and Safety Plan 
UniFirst-Uniform Services 
107 Luther Avenue 
Liverpool, NY 

Prepared For: 

UniFirst-Corporation 

103 Luther Ave 

Liverpool, NY 13088 

Submitted by: 

GEI Consultants, Inc., P.C. 

1301 Trumansburg Road, Suite N 

Ithaca, NY 14850 

607-216-8955

September, 2020 

Project No. 2001642 

_______________________ 

Catherine Malagrida 

Project Manager 

__________________________________ 

Jeena Sheppard 

Regional Safety Manager 



Health and Safety Plan 
UniFirst Uniform Services 
107 Luther Avenue 
Liverpool, NY 
September 2020 
 

GEI Consultants, Inc. ii  2020 Template 

Table of Contents 

1. Emergency Contact Information 1 

2. Background 2 

2.1 Site Description 2 

2.2 Scope of Field Work 3 

3. GEI Health and Safety Policy 4 

4. Potential Hazards 5 

4.1 Special Site Conditions or Concerns 5 

4.2 Activity Hazard Analysis 5 

4.3 Personal Safety 19 

4.3.1 Coronavirus (COVID-19) 20 

4.3.2 Handling Drums and Containers 22 

4.3.3 Electrical Hazards 22 

4.3.4 Excavations and Trenches 23 

4.3.5 Heat Stress 24 

4.3.6 Cold Stress 24 

4.3.7 Noise 24 

4.3.8 Hand and Power Tools 25 

4.3.9 Slips, Trips, and Falls 25 

4.3.10 Manual Lifting 25 

4.3.11 Projectile Objects and Overhead Dangers 25 

4.3.12 Cuts and Lacerations 26 

4.4 Chemical Hazards 26 

4.4.1 Evaluation of Organic Vapor Exposure 26 

4.4.2 Evaluation of Skin Contact and Absorption 27 

4.5 Biological Hazards 29 

4.5.1 Poisonous Plants 29 

4.5.2 Ticks 30 

4.5.3 Mosquito- Borne Disease – West Nile Virus 31 

4.5.4 Wasps and Bees 32 

4.5.5 Sun Exposure 32 

5. Personal Protective Equipment 33 

5.1 OSHA Requirements for PPE 34 

6. Key Project Personnel/Responsibilities and Lines of Authority 35 

6.1 GEI Personnel 35 

6.1.1 GEI Project Manager 35 

6.1.2 GEI Safety Director 36 



Health and Safety Plan 
UniFirst Uniform Services 
107 Luther Avenue 
Liverpool, NY 
September 2020 
 

GEI Consultants, Inc. iii  2020 Template 

6.1.3 GEI Site Safety Manager 36 

6.1.4 GEI Field Personnel 37 

6.1.5 Lines of Authority will be as follows: 37 

6.2 Subcontractors 38 

7. Training Requirements 39 

7.1 HAZWOPER Training 39 

7.2 Annual 8-Hour Refresher Training 39 

7.3 Supervisor Training 39 

7.4 Site-Specific Training 39 

7.5 On-Site Safety Briefings 40 

7.6 First Aid and CPR 40 

7.7 OSHA 10-hour Construction Safety Training 40 

8. Medical Surveillance Program 41 

9. Atmospheric Monitoring 42 

9.1 Equipment Use 42 

9.1.1 Calibration 42 

9.1.2 Photoionization Detector 42 

9.1.3 Particle/Dust Meter 43 

9.2 Action Levels 43 

10. Site Control 45 

10.1 Buddy System 45 

10.2 Sanitation for Temporary Work Sites 45 

10.3 Illumination 45 

10.4 Smoking 45 

10.5 Alcohol and Drug Abuse Prevention 45 

11. Incident Reporting 46 

11.1 Injury Triage Service 46 

12. Decontamination Procedures 47 

12.1 Heavy Equipment Decontamination 47 

12.2 Decontamination Equipment Requirements 47 

13. Supplemental Contingency Plan Procedures 48 

13.1 Hazard Communication Plan 48 

13.2 Fire 48 

13.3 Medical Support 48 

13.4 Severe Weather 48 

13.5 Spills or Material Release 49 

14. Health and Safety Plan Sign-Off 50 



Health and Safety Plan 
UniFirst Uniform Services 
107 Luther Avenue 
Liverpool, NY 
September 2020 
 

GEI Consultants, Inc. iv  2020 Template 

Tables 

1. Emergency Contact Information 

2. Activity Hazard Analysis 

3. Chemical Data 

4. Site-Specific PPE 

5. OSHA Standards for PPE 

6. Real-Time Work Zone Air Monitoring Action Levels 

Appendices 

A. Map to Hospital and Occupational Health Clinic 

B. Safety Data Sheets 

C. Heat and Cold Stress Guidelines 

D. Forms 

E. GEI Health and Safety SOPs 

 

 



Health and Safety Plan 
UniFirst Uniform Services 
107 Luther Avenue 
Liverpool, NY 
September 2020 
 

GEI Consultants, Inc. 1 2020 Template 

 

1. Emergency Contact Information 

Table 1. Emergency Contact Information 

Important Phone Numbers 

Local Police: 911 

Fire Department: 911 

Ambulance: 911 

Other Emergency Contact 

(Liverpool Police Department direct number) 

(315) 457-0722  

Hospital and Occupational Clinic Information 

(See Attached Maps and Directions in Appendix A) 

Local Hospital: St. Joseph’s Hospital Emergency 

Room  

301 Prospect Ave 

Syracuse, NY 13203 

 

Occupational Health Clinic: Wellnow Urgent Care 

7375 Oswego Road 

Liverpool, NY  13088 

(315) 703-2138 

 

 

 

(315) 350-3305 

 

Contacts  

Project Manager: 

Catherine Malagrida 

(781) 721-4025 office 

(339) 221-3521 cell 

Safety Director: 

Steve Hawkins 

(860) 368-5348 office 

(860) 916-4167 cell 

Regional Safety Manager:  

Jeena Sheppard 

(856) 291-5663 office 

(856) 298-7138 cell 

 

GEI People Team: (781) 721-4117  Boston  

(916) 631-4596  Sacramento  

Medcor Triage 1-800-775-5866 

Client Contact:  

Tim Cosgrave (Director EHS) 

978-527-4332 office 

978-660-4695 cell 

Other Information  

Contractor Requesting/Performing Utility Clearance: 

Parratt Wolff, Inc. 

Utility Clearance Ticket Number: TBD/As Needed 

 

 

Nearest Telephone Location (or alternate means of 

communication) 

On-site Cellular 
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2. Background  

Project Name: UniFirst Uniform Services 

Project Location: 103 Luther Avenue, Liverpool, NY  

 (also known as 113 7th North Street) 

GEI Project No: 2001642 

 This Health and Safety Plan (HASP) establishes policies and procedures to protect GEI 

Consultants, Inc. (GEI) personnel from the potential hazards posed by the activities at the 

UniFirst Uniform Services site in Liverpool, New York.  Reading of the HASP is required of 

on-site GEI personnel and will be reviewed by GEI subcontractors.  Subcontractors will 

prepare their own site-specific HASP and may use this as a guide.  The plan identifies 

measures to minimize accidents and injuries, which may result from project activities or 

during adverse weather conditions.  A copy of this HASP will be maintained on site for the 

duration of the work. 

Included in Section 1 and Appendix A is a route to the nearest medical facility from the site 

with directions and contact information.  Safety data sheets (SDS), specific to chemicals that 

may be encountered while working at the site, are in Appendix B.  Appendix C details the 

signs, symptoms, care and procedures to both heat and cold stress.  Appendix D includes the 

Tailgate Safety Briefing form, the Project Safety Briefing form, the Accident/Incident Report 

Form and the Near Miss Reporting Form.  Appendix E contains the GEI Health and Safety 

(H&S) Standard Operating Procedures (SOPs) that apply to this project. 

to this project.  Also included in Appendix E is the COVID-19 Field Work Guidance. 

2.1 Site Description 

The site is an approximately 3.25 acre industrial property in an urban area, surrounding land 

use is mainly commercial and industrial.  The site is located to the east of Interstate 81 in the 

Village of Liverpool, Onondaga County, New York. The site is located approximately 0.35 

miles south of the Interstate 81 and Interstate 90 interchange. 

An active industrial laundry service is run out of the building onsite.  Unifirst has been 

operating the Liverpool laundry since the 1960s, and is constructing a new Uniform Services 

Building on the property.  The new 55,700 square foot one-story building is being 

constructed in two phases while continuing facility operations throughout construction.  The 

first phase (Phase 1) began in 2020 and will consist of an approximately 31,000 square-foot 

structure located adjacent to Luther Street upon completion.  While Phase 1 is under 
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construction, UniFirst will continue operating in the existing facility at the rear (south side) 

of their property.  Operations will move to the new Phase 1 building once completed, at 

which time the existing facility will be demolished and the remainder of the new facility will 

be constructed in its place in 2021 (Phase 2). Upon completion of Phase 2, the new facility 

will be joined as a single building housing UniFirst laundry and administrative operations. 

Although UniFirst has discontinued the use of tetrachloroethylene (PCE), PCE was 

historically used in the laundry process at this facility.  PCE and its breakdown products are 

present in site media as a result of historical operations of the facility, particularly 

surrounding the underground waste water pit located next to the southwestern loading dock 

and beneath the existing laundry facility building.   

2.2 Scope of Field Work 

Observation and oversight of contractor activities including: track-mounted Geoprobe and 

rotary drill rig borings, hand-held direct-push borings (interior of building), soil excavation, 

soil moving activities, demolition/remediation, and site restoration activities. Conducting air 

monitoring as needed during contractor activities.  Conducting environmental sampling 

including collection of soil samples, groundwater samples, and/or soil vapor samples 

associated with Remedial Investigation activities.  Work will be conducted in the vicinity of 

equipment performing demolition and construction work (simultaneously on-site, not related 

to GEI’s project work). 
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3. GEI Health and Safety Policy 

GEI is committed to providing a safe and healthy work environment for its employees.  To 

maintain a safe work environment, GEI has established an organizational structure and a 

Corporate Health and Safety Program to promote the following objectives: 

• Reduce the risk of injury, illness, and loss of life to GEI employees. 

• Maintain compliance with federal, state, and other applicable safety regulations; 

and minimize GEI employees’ work exposure to potential physical, chemical, 

biological, and radiological hazards. 

Safety policy and procedure on any one project cannot be administered, implemented, 

monitored, and enforced by any one individual.  The total objective of a safe, accident free 

work environment can only be accomplished by a dedicated, concerted effort by every 

individual involved with the project from management down to all employees.  

Each GEI employee must understand their value to the company; the costs of accidents, both 

monetary, physical, and emotional; the objective of the safety policy and procedures; the 

safety rules that apply to the safety policy and procedures; and what their individual role is in 

administering, implementing, monitoring, and compliance of their safety policy and 

procedures.  This allows for a more personal approach to compliance through planning, 

training, understanding, and cooperative effort, rather than by strict enforcement.  If for any 

reason an unsafe act persists, strict enforcement will be implemented. 
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4. Potential Hazards 

The potential hazards associated with site conditions and activity hazards related to GEI on-

site activities have been identified in this section. 

4.1 Special Site Conditions or Concerns 

• Traffic – The majority of traffic on the project site will be construction traffic. 

• Drill Rig/Equipment – Drilling contractor will use track-mounted geoprobe and/or 

rotary drill, hand-held direct push rig (for indoor drilling), or similar equipment.  

Specific attention given to working near rotating equipment, pinch points, and 

overhead equipment. 

• Bio hazards (insect bites, poison ivy, etc.) – Although in an industrial/urban 

setting, poison ivy may be present along with insects such as hornets/wasps, ticks, 

mosquitos and black flies. 

• Hazardous weather conditions – Cold stress, heat stress, inclement weather, 

slippery surfaces, and icy conditions are possible dangers. 

• General safety concerns related to the infection and spread of the COVID-19 

coronavirus. 

Safety equipment will include:  First aid kit, fire extinguisher, eye wash bottles, adequate 

supply of drinking water and electrolyte fluids, sunscreen, cell phone, hand warmers (as 

needed), face mask (as needed), and hand cleaner and other disinfectants for hand washing to 

address COVID-19 contamination concerns. 

4.2 Activity Hazard Analysis 

The potential hazards for this project associated with site conditions and activity hazards 

associated with GEI on-site activities have been identified in Table 2.  General hazards and 

control measures that are applicable to all site activities are identified in the General Hazards 

section.  The site-specific tasks, potential hazards, and control measures established to reduce 

the risk of injury or illness are identified in the Activity Hazard section of Table 2.  Health 

and Safety SOPs for routine hazards and common site conditions are referenced in the table 

below and included in Appendix E.   
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Table 2.  Activity Hazard Analysis 

General Hazards  
 These Hazards Apply to All Site Activities Control Measure 

Chemical / Contaminant Exposure 

–  

Skin and eye injury/irritation 

• Wear protective coveralls (e.g. Tyvek 
®) with shoe covers, safety glasses, 
face shield, Nitrile gloves. 

• Dispose of gloves after use and wash 
hands. 

• Avoid contact with pooled liquids and 
limit contact with contaminated 
soils/groundwater. 

• See SOP HS-009 

 

 

 

 

Coronavirus – COVID-19 

• Maintain a distance of 3-6 feet from 
others. 

• If tasks needed to be performed close 
to others, limit time spent in close 
proximity.  

• When travelling to project site, travel 
in separate vehicles. 

• Frequent washing of hands with soap 
and warm water for 20 seconds. If 
soap is not available, use hand 
sanitizer with 60% alcohol.  

• Wipe down surfaces such as 
equipment surfaces, vehicle steering 
wheel, gear shifter, controls and door 
handles with disinfectant routinely 
before and after use. 

• Wear Nitrile gloves as frequently as 
possible. 

• Wash hands after gloves removal. 

• Avoid shaking hands, hugging, or 
other personal contact. 
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Cold Stress – 

Hypothermia, Frostbite 

 

• Take breaks in heated shelters when 
working in extremely cold 
temperatures. 

• Drink warm liquids to reduce the 
susceptibility to cold stress. 

• Wear protective clothing 
(recommended three layers: an 
outside layer to break the wind, a 
middle layer to provide insulation, and 
an inner layer of cotton of synthetic 
weave to allow ventilation). 

• Wear a hat and insulated boots. 

• Keep a change of dry clothing 
available in case clothes become wet. 

• Do heavy work during the warmer 
parts of the day and take breaks from 
the cold. 

• If possible shield work areas from 
drafts of wind and use insulating 
material on equipment handles when 
temperatures are below 30°F 

• Watch for symptoms of cold stress. 
(see Appendix C in HASP) 

 

Driving  

• Employees must wear their safety 
belt while in a moving vehicle. 

• Vehicle accidents will be reported in 
accordance with GEI’s accident 
reporting procedures.   

• Vehicles will be properly maintained 
and safely operated (refer to GEI’s 
Fleet Maintenance Program). 

• Employees will follow safe driving 
behaviors, which include limiting 
distractions such as manipulating 
radios or other equipment that may 
cause a distraction.  Employees will 
not exceed the posted speed limit and 
will maintain a safe distance between 
other vehicles. 

• Use defensive driving techniques. 

• Driving distance and time after a 12-
hour shift will not exceed 30 miles or 
30 minutes (whichever is greater). 

• See SOP HS-004 
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Dusty Conditions – 

Eye and respiratory irritation 

• Avoid travel at extreme times 

• Wear protective gear – dust masks, 
safety glasses 

Heat stress – 

Fainting, Fatigue, Heat Stroke 

 

• Increase water intake while working. 

• Increase number of rest breaks 
and/or rotate workers in shorter work 
shifts.  Rest in cool, dry areas. 

• Watch for signs and symptoms of 
heat exhaustion and fatigue. 

• Plan work for early morning or 
evening during hot months. 

• Use ice vests when necessary. 

• In the event of heat stroke, bring the 
victim to a cool environment and 
initiate first aid procedures. 

• See Appendix C of the HASP 

 

Inclement Weather 

• Listen to local forecasts for warnings 
about specific weather hazards such 
as tornados, thunder storms, and 
flash floods. 

• If the storms produce thunder and/or 
lightning, leave the work area 
immediately and move to a safe area. 

• Discuss an action plan prior to the 
severe weather. 

• Wear appropriate PPE for the type of 
weather that could be encountered. 

• Stop work until conditions are 
suitable.  Take cover in vehicles or 
shelter as appropriate. 

• See SOP HS-010 
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Insects –  

Bites, Stings, Allergic Reactions 

• Apply insect repellent prior to 
performing field work and as often as 
needed throughout the work shift 

• Wear proper protective clothing (work 
boots, socks and light colored 
clothing)  

• Wear shoes, long pants with bottoms 
tucked into boots or socks, and a 
long-sleeved shirt when outdoors for 
long periods of time, or when many 
insects are most active (between 
dawn and dusk). 

• When walking in wooded areas, avoid 
contact with bushes, tall grass, or 
brush as much as possible 

• Field personnel who may have insect 
allergies will have bee sting allergy 
medication on site and will provide 
this information to the SSO and the 
CHSO prior to commencing work.  

• Field personnel will perform a self-
check at the end of the day for ticks. 

• See SOP HS-001 

 

Physical Injury –  

Slips, Trips and Falls 

• Wear PPE that properly fits, is in 
good condition and appropriate for 
the activities and hazards. 

• Maintain good visibility of the work 
area. 

• Avoid walking on uneven, steeply 
sloped or debris ridden ground 
surfaces. 

• Plan tasks prior to preforming them 
including an activity hazard analysis. 

• Keep trafficked areas free from 
slip/trip/fall hazards. 

• Maintain weed growth in sampling 
areas, especially on slopes. 

• Wear shoes with traction. 

• Avoid traversing steep areas in 
slippery conditions. 

• Do not carry heavy objects to 
sampling areas, on steeply sloped 
areas, or where steep areas must be 
traversed to arrive at sample points.  
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Poisonous Plants -   

Poison Ivy, Poison Oak, and Poison 

Sumac 

• Avoid areas infested with poisonous 
plants. 

• Use a barrier cream to provide some 
protection. 

• Wash exposed clothing separately in 
hot water with detergent. 

• After use, clean tools, and soles of 
boots with rubbing alcohol or soap 
and lots of water. 

• Immediately wash with soap and 
water any areas that come into 
contact with poisonous plants.  

• If exposed to a poisonous plant, wash 
with soap and water or a product 
such as TechnuTM.  First aid kits are 
available in the company vehicles. 

• See SOP HS-001 

Repetitive Motion Injury  -  

Standing, Squatting, and Bending 

Over 

• Take regular breaks and do not work 
in unusual positions for long periods 
of time. 

• Walk and stretch between tasks. 

• See SOP HS-025 

Unsecured or High Crime Areas 

• Be aware of your surroundings. 

• Use the buddy system.  Do not 
remain on site alone.  Accompany or 
be accompanied by others to 
vehicles. 

• Request police detail when 
appropriate. 

• Let the Site Safety Officer (SSO) 
know when you begin work in these 
areas and when you leave. 

• Call in regularly. 

• If you arrive in an area and it does not 
look safe to get out of your vehicle, 
lock the doors and drive off quickly 
but safely.   
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Utilities – 

Shock, Electrocution, Fire, Explosion 

 

• An underground utility survey must be 
conducted prior to intrusive activities.  
Coordination with utility locating 
services, property owner(s) or utility 
companies must be conducted. 

• Utilities are to be considered live or 
active until documented otherwise. 

• For overhead utilities within 50 feet, 
determine with the utility company the 
appropriate distance.  Minimum 
distance for clearance is based on 
voltage of the line. 

• If exposing a utility, proper support 
and protection must be provided so 
that the utility will not be damaged.  

• If a gas line is contacted, the 
contractor must notify police, fire, and 
emergency personnel, and evacuate 
employees according to the site 
evacuation procedures. No attempt 
will be made to tamper with or correct 
the damaged utility. 

• See SOP HS-014 

Vehicular Traffic – 

Struck by injury, crushing 

 

• Increase visibility of the work area to 
others by using cones, flags, 
barricades, proper lighting and 
caution tape to define work area. 

• Use a "spotter" to locate oncoming 
vehicles. 

• Use vehicle to block work area. 

• Engage police detail for all work 
conducted in appropriate areas. 

• Wear high-visibility, reflective vest at 
all times. 

• Maintain minimum DOT defined 
distances to other traffic lanes. 

• See SOP HS-016. 
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Wildlife –  

Bites, Allergic Reaction, Disease 

• Coyotes, black bears, and timber 
rattlesnakes are indigenous to the 
area (however, given the site’s dense 
urban location, encounters with any 
hazardous wildlife are unlikely).  Wear 
boots, avoid as much as possible and 
approach with caution as necessary. 

• Avoid contact with wild animals. Put 
on hip or chest waders (if available) 
prior to walking through vegetation. 

• See SOP HS-001 

 

Activity 
 

Potential Hazard 
 

Control Measures 

Carrying 

Equipment 

Heavy lifting, 

strains/sprains, 

slips/trips/falls, 

pinch points 

• Use proper lifting techniques as defined in the heavy 
lifting activity analysis below 

• Wear the proper type of glove to protect hands 
against sharp edges and skin/soft tissue injuries 

• Wear appropriate footwear 

• Be aware of hard to grip and hold items that may 
force your hand or wrist into awkward, stressful 
positions and cause disorders like tendinitis or carpal 
tunnel syndrome  

• Take breaks when carrying items frequently and/or 
for long distances  

• Do not over reach when picking up or placing items. 

• Use the buddy system when necessary 

• When climbing ladders, maintain three points of 
contact at all times. DO NOT carry equipment up or 
down ladders unless it is in a secure backpack or 
similar hands-free shoulder-strap bag or case. Lower 
or raise larger equipment by crane or rope 
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Activity 
 

Potential Hazard 
 

Control Measures 

Construction 

Site Entry 

 

Struck-by, 

caught-in-

between 

equipment, 

crushing, pinch 

points 

• Wear hardhat; high visibility reflective safety vest; 
steel-toed, steel-shank boots or (electrical hazard) 
EH-rated safety boots with composite toe and shank; 
safety glasses; nitrile/neoprene gloves; and earplugs. 

• Identify yourself and your work location to heavy 
equipment operators, so they may incorporate you 
into their operations. 

• Coordinate hand signals with operators. 

• Stay Alert!  Pay attention to equipment backup 
alarms and swing radii. 

• Wear a high-visibility, reflective vest when working 
near equipment or motor vehicle traffic. 

• Position yourself in a safe location when filling out 
logs talking with the contractor. 

• Notify the contractor immediately if any problems 
arise. 

• Do not stand or sit under suspended loads or near 
any pressurized equipment lines.  

• Do not operate cellular telephones in the vicinity of 
heavy equipment operation.  

• See HS-018 

Cutting Cores Cuts/lacerations 

• Use care when cutting cores. Use mechanical 
shears, electric knife or self-retracting safety blade 
when handling cores. 

• Eliminate hazard by having the drillers open the 
cores for you. 

• When using cutting tools, follow the safety 
precautions listed below: 

• Keep free hand out of the way. 

• Secure work if cutting through thick material. 

• Use only sharp blades; dull blades require more 
force that results in less knife control. 

• Pull the knife through the object and away from your 
body; pulling motions are easier to manage. 

• Do not put the knife in your pocket. 

• Wear leather or Kevlar® gloves when using knives or 
blades, or when removing sharp objects caught or 
dangling in sampling gear. 
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Activity 
 

Potential Hazard 
 

Control Measures 

Drilling 

Oversight/ 

Sampling 

Contaminant 

Exposure,  

Noise, Contact 

with Utilities, 

Cuts/Scrapes, 

Heavy Lifting, 

Repetition, 

Slips/Trips/Falls 

• Wear hardhat; high visibility reflective safety vest; 
steel-toed, steel-shank boots or composite toe and 
shank; safety glasses; Nitrile/neoprene gloves; and 
earplugs. 

• Confirm utility locate has been completed. 

• Confirm adequate clearance from overhead utilities. 

• Dispose of gloves after use and wash hands. 

• Take regular breaks and do not work in unusual 
positions for long periods of time. 

• Keep trafficked areas free from slip/trip/fall hazards. 

• If cutting through concrete, follow the work practices 
and respiratory protection recommended in Table 1 
of the GEI Silica Program based on the type of 
equipment being used to cut through the concrete.  

Drilling 

(Indoors) 

Contaminant 

Exposure,  

Noise, Contact 

with Utilities, 

Cuts/Scrapes, 

Heavy Lifting, 

Repetition, 

Slips/Trips/Fall 

• Wear protective gear including safety glasses 

• Be aware of your surroundings 

• Confirm that general public has adequate barrier 
between or distance from drill rig. 

• Confirm adequate ventilation and dust control 
methods are implemented. 

• Conduct air monitoring for carbon monoxide gas 
while conducting drilling activities. 

• If cutting through concrete, follow the work practices 
and respiratory protection recommended in Table 1 
of the GEI Silica Program based on the type of 
equipment being used to cut through the concrete. 

Drum 

Handling 

Contaminant 

Contact •

 Wear proper 

PPE during 

sampling 

including nitrile 

gloves and safety 

glasses. 

Cuts or 

Abrasions 

Heavy Lifting , 

Slips/Trips/Falls 

• Wear proper PPE during sampling including nitrile 
gloves and safety glasses and face shield as 
appropriate. 

• Use proper dollies or drum moving tools.  

• Use applicable tools to open/close drum lids. 

• Do not handle drums with bulging sides. 

• Dispose of gloves after use and wash hands. 

• Wear work gloves over nitrile gloves. 

• Use proper lifting techniques. 

• Ask fellow worker for help. 

• Keep trafficked areas free from slip/trip/fall hazards. 

• See SOP HS-003 
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Activity 
 

Potential Hazard 
 

Control Measures 

Heavy Lifting 
Back injury, knee 

injury 

• Use proper lifting techniques. 

• Ask fellow worker for help.  

• Use a mechanical lifting device or a lifting aid where 
appropriate. 

• If you must lift, plan the lift before doing it. 

• Check your route for clearance. 

• Bend at the knees and use leg muscles when lifting. 

• Use the buddy system when lifting heavy or awkward 
objects. 

• Do not twist your body while lifting.  

• See SOP HS-025 

Electrical 

Safety 

Electrocution, 

burns, shock  

• Conductive items such as jewelry or clothing 
containing metals will not be worn 

• Visually inspect equipment or systems for indications 
of possible damage.  Equipment found damaged or 
defective will not be used and will be properly tagged 
as “Out of Service”. 

• Shut down the machine/equipment by the normal 
stopping procedure (stop button, open switch, close 
valve, etc.). 

• Disconnect the machine/equipment from the energy 
source. 

• Be aware of stored or residual energy and dissipate 
or restrain. 

• When the system/equipment is ready to be returned 
to service, make sure all tools are removed and the 
system is operationally intact.  

• Verify that all employees are in a safe position and 
have been removed from the area and notify when 
system/equipment is ready for use. 

• See SOP HS-005 a/b 

Electrical 

Resistivity 
Shock Hazard 

• Read the user’s manual and familiarize yourself with 
all equipment before using. 

• Do not touch the electrodes during testing. 

• Inspect electrically powered equipment or tools prior 
to use.  Tag and remove from service any tool with 
frayed cords, broken plugs, or otherwise damaged. 

•  Electrical equipment of tools must be connected to 
ground fault circuit interrupters. 
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Activity 
 

Potential Hazard 
 

Control Measures 

Excavation 

and Trenching 

Oversight 

Crushing, 

entrapment, falls, 

fire/explosion 

 

• Prior to excavating, determine utility locations and 
have locations marked by utility companies and the 
property owner. 

• Utilities shall be properly supported and barriers will 
be erected around excavations in remote areas. 

• Backfill temporary excavations when work is 
completed. 

• Personnel must remain 2 feet from the face of the 
excavation. 

• Sides, slopes, and faces shall meet OSHA 
requirements.   

• Excavation entry will be allowed only with proper 
sloping or shoring. 

• See SOP HS-006 

Groundwater 

Sampling 

Contaminant 

Exposure,  

Heavy Lifting, 

Repetition, 

Slips/Trips/Falls 

• Wear hardhat; high visibility reflective safety vest; 
steel-toed, steel-shank boots or composite toe and 
shank; safety glasses and Nitrile/neoprene gloves. 

• Dispose of gloves after use and wash hands. 

• User proper lifting techniques. 

• Take regular breaks and do not work in unusual 
positions for long periods of time. 

• Keep trafficked areas free from slip/trip/fall hazards. 
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Activity 
 

Potential Hazard 
 

Control Measures 

Hammer Drill 

Use 

Cuts/Scrapes, 

Noise, 

Slips/Trips/Falls,  

Heavy Lifting, 

Repetition, 

Struck-by, 

caught-in-

between 

equipment, pinch 

points, hot 

surfaces (burns), 

electrical shock 

• Wear appropriate PPE including: hard hat, gloves, 

steel toed/shank safety boots, safety glasses, high 

visibility reflective clothing, and ear plugs. 

•  Use a hammer drill equipped with a shroud or 
cowling with dust collection system.  If dust 
exposures cannot be controlled, respiratory 
protection must be used based on Table 1 of the GEI 
Silica Program. 

• Keep hands and loose clothing away from moving 
parts 

• Use proper lifting techniques. 

• Do not remove equipment guards on equipment.  

• Take regular breaks and do not work in unusual 
positions for long periods of time. 

•  Avoid standing in water when working with 
electrically powered equipment or tools. 

•  Inspect electrically powered equipment or tools prior 
to use.  Tag and remove from service any tool with 
frayed cords, broken plugs, or otherwise damaged. 

•  Electrical equipment of tools must be connected to 
ground fault circuit interrupters. 
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Activity 
 

Potential Hazard 
 

Control Measures 

Heavy 

Equipment – 

Working Near 

 

Struck-by, 

caught-in-

between 

equipment, 

crushing, pinch 

points 

• Wear hardhat; high visibility reflective safety vest; 
steel-toed, steel-shank boots or (electrical hazard) 
EH-rated safety boots with composite toe and shank; 
safety glasses; nitrile/neoprene gloves; and earplugs. 

• Identify yourself and your work location to heavy 
equipment operators, so they may incorporate you 
into their operations. 

• Coordinate hand signals with operators. 

• Stay Alert!  Pay attention to equipment backup 
alarms and swing radii. 

• Wear a high-visibility, reflective vest when working 
near equipment or motor vehicle traffic. 

• Position yourself in a safe location when filling out 
logs talking with the contractor. 

• Notify the contractor immediately if any problems 
arise. 

• Do not stand or sit under suspended loads or near 
any pressurized equipment lines.  

• Do not operate cellular telephones in the vicinity of 
heavy equipment operation.  

• See SOP HS-018 

Non-Powered 

Hand Tools 

Use (loppers, 

pruning shears, 

machete, and 

honeysuckle hopper) 

Cuts/Scrapes,  

Slips/Trips/Falls,  

Heavy Lifting, 

Repetition, 

caught-in-

between 

equipment, pinch 

points 

• Wear appropriate PPE including: gloves, steel 

toed/shank safety boots, safety glasses, high visibility 

reflective clothing, and hard hat (as necessary). 

• Keep hands away from pinch points or cutting parts 

• Use proper lifting techniques. 

• Do not remove equipment guards on equipment.  

• Take regular breaks and do not work in unusual 
positions for long periods of time. 

• Inspect equipment or tools prior to use.  Tag and 
remove from service if tool is damaged. 
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Activity 
 

Potential Hazard 
 

Control Measures 

Soil 

Sampling/Soil 

Vapor 

Sampling 

Contaminant 

Exposure,  

Cuts/Scrapes, 

Heavy Lifting, 

Repetition, 

Slips/Trips/Falls 

• Wear hardhat; high visibility reflective safety vest; 
steel-toed, steel-shank boots or composite toe and 
shank; safety glasses; Nitrile/neoprene gloves; and 
earplugs as necessary. 

• Dispose of gloves after use and wash hands. 

• Wear work gloves over nitrile gloves. 

• Excavation entry will be allowed only with proper 
sloping or shoring. 

• Take regular breaks and do not work in unusual 
positions for long periods of time. 

• Keep trafficked areas free from slip/trip/fall hazards. 

Waste 

Characterizati

on 

Contaminant 

Contact •

 Wear proper 

PPE during 

sampling 

including nitrile 

gloves and safety 

glasses. 

 Cuts or 

Abrasions, 

Slips/Trips/Falls 

• Wear proper PPE during sampling including nitrile 
gloves and safety glasses. 

• Dispose of gloves after use and wash hands. 

• Wear work gloves over nitrile gloves. 

• Keep trafficked areas free from slip/trip/fall hazards. 

 

Personal Protective Equipment (PPE) is the initial level of protection based on the activity 

hazards and site conditions which have been identified.  Upgrades to respiratory protection 

may be required based on the designated Action Levels found in Section 9.  If site conditions 

suggest the existence of a situation more hazardous than anticipated, the site personnel will 

evacuate the immediate area.  The hazard, the level of precautions, and the PPE will then be 

reevaluated with the assistance and approval of the Safety Director and the Project Manager 

(PM). 

4.3 Personal Safety 

Field activities have the potential to take employees into areas which may pose a risk to 

personal safety.  The following websites (sources) have been researched to identify potential 

crime activity in the area of the project: 

• www.crimereports.com:   

• www.cityrating.com/crimestatistics.asp 
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The city violent crime rate for Liverpool Village in 2016 was lower than the 

national violent crime rate average by 100% and the city property crime rate in 

Liverpool Village was lower than the national property crime rate average by 

78.56%. 

In 2016 the city violent crime rate in Liverpool Village was lower than the violent 

crime rate in New York by 100% and the city property crime rate in Liverpool 

Village was lower than the property crime rate in New York by 66.01%. 

• www.crimemapping.com:  No crimes reported within the past 30 days within one 

mile of the site. 

To protect yourself, take the following precautions:  

• If deemed necessary by the PM, use the buddy system (teams of a minimum of 

two persons present); 

• Let the Site Safety Officer (SSO) know when you begin work in these areas and 

when you leave;  

• Call in regularly;  

• Pay attention to what is going on around you; and 

• If you arrive in an area and it does not look safe to get out of your vehicle, lock 

the doors and drive off quickly but safely.   

Employees must not knowingly enter into a situation where there is the potential for physical 

and violent behaviors to occur.  If employees encounter hostile individuals or a confrontation 

develops in the work area, suspend work activities, immediately leave the area of concern, 

and contact local 911 for assistance.  Notify the SSO and Safety Team (Safety Director and 

Regional Safety Managers – SafetyTeam@geiconsultants.com) of any incidents once you are 

out of potential danger. 

In the event of an emergency, prompt communications with local emergency responders is 

essential.  At least one charged and otherwise functioning cell phone to facilitate emergency 

communications will be on-site.  Confirmation of cellular phone operation will be confirmed 

at the start of each working day.    

4.3.1   Coronavirus (COVID-19) 

GEI field employees will follow the COVID-19 Field Guidance in Appendix E. 

Distancing  

COVID-19 spreads from person-to-person primarily through droplets that are emitted from 

the initial person to a distance of 6 feet.  
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• Maintain a distance of at least 6 feet (2 meters) from others. This includes during 

site meetings and breaks and while performing work tasks. Meetings should be 

held outside or by phone/video.  

• Minimize the number of employees in one location to the extent possible. Follow 

local restrictions for maximum number of people congregated in one location at a 

time.  

• If tasks need to be performed close to others (within 6 feet) and that cannot be 

avoided, wear appropriate PPE including a face mask (surgical or cloth), gloves, 

and eye protection.  

NOTE: Face masks are not a substitute for distancing. Masks are meant to protect 

others in case you are infected. Contact the Safety Team 

(safetyteam@geiconsultants.com) to discuss any special circumstances and the 

PPE warranted.  

• Wear nitrile gloves as much as practicable and change them frequently. As 

practicable, wash your hands or use sanitizer between glove changes. Wash your 

hands after wearing gloves.  

• Minimize and stagger time in office spaces to performing essential duties such as 

picking up and dropping off equipment and samples. If you need to spend more 

time in a project office (e.g., a construction trailer), it’s important that the 

workspace allows for proper social distancing.  

• When traveling to project sites, travel in separate vehicles. Do not travel in the 

same vehicle.  

Hygiene Practices  

The hygiene practices we have been instructed to perform more routinely apply to 

performing field work as well, such as:  

• Frequent hand washing with soap and warm water for 20 seconds. If soap and 

water are not readily available, use hand sanitizer (containing 60% alcohol) until 

soap and water can be used. If sanitizer is not available, bringing gallon 

containers of water and soap may be a good substitute.  

• If you are filling water bottles (for drinking or hand washing) keep the bottle 

away from the spigot to avoid transfer of germs or contaminants.  

• Wipe down surfaces with disinfectant on a routine basis (at least once per day). 

This includes field equipment and other items that may have previously been used 

by others. This is especially important while working in construction trailers. 

When using company and personal vehicles, wipe surfaces including the steering 

wheel, gear shifter, controls, and door handles before and after use.  
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• Wear nitrile gloves as frequently as possible. Hand washing is necessary after 

removing gloves.  

• When greeting others avoid handshaking, hugging, or other personal contact. A 

greeting from a distance such as a wave is suggested.  

• Avoid sharing field equipment and other materials with others. Before using field 

equipment or putting it away, wipe it down with disinfectant or wash it with soap 

and water. Note, use extra caution using disinfectants while collecting 

environmental samples to ensure that the samples are not compromised. 

4.3.2 Handling Drums and Containers 

Regulations for handling drums and containers are specified by Occupational Safety and 

Health Administration (OSHA) 29 Code of Federal Regulations (CFR) 1910.120(j).  

Potential hazards associated with handling drums include vapor generation, fire, explosions, 

and possible physical injury.  Handling of drums/containers during the site investigation and 

remediation activities may be necessary.  If drum/container handling is necessary, it will be 

performed in accordance with applicable regulations. 

4.3.3 Electrical Hazards 

Utilities 

The site may have shallow, buried utilities and also overhead utilities in certain areas.  It will 

be necessary for parties disturbing the existing ground surface and conducting operations 

with heavy equipment having high clearances to exercise caution in performing project-

related work with respect to the presence of utilities.  Utility companies with active, buried 

lines in the site area will be asked by the Contractor performing intrusive activities to mark 

their facilities.  Employees will use these data to choose work locations.   

Underground Utilities 

No excavating, drilling, boring, or other intrusive activities will be performed until an 

underground utility survey, conducted by knowledgeable persons or agencies, has been 

made.  This survey will identify underground and in-workplace utilities such as the 

following: 

• Electrical lines and appliances 

• Telephone lines 

• Cable television lines 

• Gas line 

• Pipelines 
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• Steam lines 

• Water line 

• Sewer lines 

• Pressurized air lines 

The location of utilities will be discussed with GEI employees and subcontractors during a 

site safety briefing.  Identified utilities should be marked or access otherwise restricted to 

avoid chance of accidental contact. 

Even when a utility search has been completed, drilling, boring, and excavation should 

commence with caution until advanced beyond the depth at which such utilities are usually 

located.  Utilities will be considered “live” or active until reliable sources demonstrate 

otherwise. 

Overhead Utilities 

Overhead transmission and distribution lines will be carried on towers and poles which 

provide adequate safety clearance over roadways and structures.  Clearances will be adequate 

for the safe movement of vehicles and for the operation of construction equipment. 

Overhead or above-ground electric lines should be considered active until a reliable source 

has documented them to be otherwise.  Elevated work platforms, ladders, scaffolding, man-

lifts, and drill or vehicle superstructures will be erected a minimum of 20 feet (the actual 

distance is dependent upon the voltage of the line) from overhead electrical lines until the 

line is de-energized, grounded, or shielded so arcing cannot occur between the work location 

or superstructure. 

4.3.4 Excavations and Trenches 

Working inexcavations and trenches is not expected, but if needed, the safety requirements 

for excavations and trenches must be determined by a competent person who is capable of 

identifying existing and predictable hazards and work conditions that are unsanitary, 

hazardous, or dangerous to GEI employees.  The competent person must also have the 

authorization to take prompt corrective measures to eliminate unsatisfactory conditions.  GEI 

employees will not enter trenches. 

The following are general requirements for work activities in and around excavations: 

• Prior to initiation of excavation activity (or ground intrusive activity, such as 

drilling), the location of underground installations will be determined.  The <One-

Call/Dig-Safe> center will be contacted by the Contractor/Subcontractor a 

minimum of 72 hours prior to excavation activities.  It may also be necessary to 

temporarily support underground utilities during excavation.  When excavations 
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approach the estimated location of underground installations, the exact location of 

the underground installations will be determined by means that are safe for GEI 

employees, i.e., hand dig, test pits, etc. 

• Excavations should be inspected daily by the excavating company’s competent 

person prior to commencement of work activities.  Evidence of cave-ins, slides, 

sloughing, or surface cracks or excavations will be cause for work to cease until 

necessary precautions are taken to safeguard employees. 

• Excavated and other materials or equipment that could fall or roll into the 

excavation, and vehicular traffic and heavy equipment will be placed at least 5 

feet from the edge of the excavation. 

• Excavation operations will cease immediately during hazardous weather 

conditions such as high winds, heavy rain, lightning, and heavy snow. 

• Employees will refer to GEI’s Excavation Safety SOP for further information.Fire 

and Explosion 

 

4.3.5 Heat Stress 

Employees may be exposed to the hazards associated with heat stress when ambient 

temperatures exceed 70ºF.  Employees should increase water intake while working in 

conditions of high heat. Enough water should be available so that each employee can 

consume 1 quart of water per hour.  In addition, they should increase number of rest breaks 

and/or rotate employees in shorter work shifts. Employees should rest in cool, dry, shaded 

areas for at least 5 minutes. Employees should not wait until they feel sick to cool down. 

Watch for signs and symptoms of heat exhaustion and fatigue. In the event of heat stroke, 

bring the victim to a cool environment, call for help, and initiate first aid procedures 

The procedures to be followed regarding avoiding heat stress are provided in Appendix C – 

Heat Stress Guidelines and in GEI’s Heat Stress program.  

4.3.6 Cold Stress 

Employees may be exposed to the hazards of working in cold environments.  Potential 

hazards in cold environments include frostbite, trench foot or immersion foot, hypothermia, 

as well as slippery surfaces, brittle equipment, and poor judgment.  The procedures to be 

followed regarding avoiding cold stress are provided in Appendix C – Cold Stress Guidelines 

and in GEI’s Cold Stress program. 

4.3.7 Noise 

Noise is a potential hazard associated with the operation of heavy equipment, power tools, 

pumps, and generators.  Employees who will perform suspected or established high noise 
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tasks and operations will wear hearing protection.  If deemed necessary by the SSO, the 

Safety Director will be consulted on the need for additional hearing protection and the need 

to monitor sound levels for site activities.  Other employees who do not need to be in 

proximity of the noise should distance themselves from the equipment generating the noise. 

4.3.8 Hand and Power Tools 

In order to complete the various tasks for the project, personnel may use hand and power 

tools.  The use of hand and power tools can present a variety of hazards, including physical 

harm from being struck by flying objects, being cut or struck by the tool, fire, and 

electrocution.  Work gloves, safety glasses, and hard hats will be worn by the operating 

personnel when using hand and power tools and Ground Fault Circuit Interrupter (GFCI)-

equipped circuits will be used for power tools. 

4.3.9 Slips, Trips, and Falls 

Working in and around the site may pose slip, trip, and fall hazards due to slippery and 

uneven surfaces.  Excavation at the site may cause uneven footing in trenches and around the 

soil piles.  Steep slope and uneven terrain conditions at the site are also a primary concern.  

GEI employees will wear proper foot gear and will employ good work practice and 

housekeeping procedures to minimize the potential for slips, trips, and falls. 

4.3.10 Manual Lifting 

Manual lifting of objects and equipment may be required.  Failure to follow proper lifting 

technique can result in back injuries and strains.  Employees should use a buddy system 

and/or power equipment to lift heavy loads whenever possible and should evaluate loads 

before trying to lift them (i.e., they should be able to easily tip the load and then return it to 

its original position).  Carrying heavy loads with a buddy and proper lifting techniques 

include:  1) make sure footing is solid; 2) make back straight with no curving or slouching; 

3) center body over feet; 4) grasp the object firmly and as close to your body as possible; 

5) lift with legs; and 6) turn with your feet, don’t twist. 

4.3.11 Projectile Objects and Overhead Dangers 

Overhead dangers, including but not limited to falling debris and equipment, can occur while 

operating drill rigs.  GEI employees will maintain a minimum distance from large overhead 

operations and to maintain proper communication with heavy equipment operators and their 

handlers, should work necessitate their presence beyond the minimum safety distance.  

Proper PPE will be worn during these types of activities including steel-toed/shank boots, 

safety vests, and hard hats. 
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4.3.12 Cuts and Lacerations 

The core sampling program may require employees to use powered cutting tools (circular 

saw or shears) or a hooked knife to cut open the sample liner.  Safety box cutters will be 

utilized for routine operations such as opening boxes of supplies or cutting rope or string.  

When using cutting tools, follow the safety precautions listed below: 

• Keep free hand out of the way. 

• Secure work if cutting through thick material. 

• Use only sharp blades; dull blades require more force that results in less knife 

control. 

• Pull the knife through the object and away from your body; pulling motions are 

easier to manage. 

• Do not put the knife in your pocket. 

• Wear leather or Kevlar® gloves when using knives or blades, or when removing 

sharp objects caught or dangling in sampling gear. 

4.4 Chemical Hazards 

Chlorinated hydrocarbons (organochlorides) are a very large and diverse group of 

hydrocarbon molecules that also have at least one covalently bound chlorine atom chemically 

bonded to them. Chlorinated hydrocarbons are used predominantly as solvents and have 

historically been used as industrial degreasers, dry cleaning solvents, anesthetic agents and as 

refrigerants. They are colorless, volatile liquids with a moderately sweet aroma and partially 

soluble in but denser than water. They are the most common DNAPL. The chlorinated 

hydrocarbons of concern at the site include: 

• Tetrachloroethene (PCE, Tetrachloroethylene) 

• 1,1,1-Trichloroethane (TCA) 

• 1,2-Dichloroethene (DCE) 

• Vinyl Chloride 

 

4.4.1 Evaluation of Organic Vapor Exposure 

Air monitoring reduces the risk of overexposure by indicating when action levels have been 

exceeded and when PPE must be upgraded or changed.  Action Levels for VOCs and 

associated contingency plans for the work zone are discussed within Section 9 of this HASP.   

Exposure to organic vapors will be evaluated and/or controlled by: 

• Monitoring air concentrations for organic vapors in the breathing zone with a 

photoionization detector (PID) or a flame ionization detector (FID). 
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• When possible, engineering control measures will be utilized to suppress the 

volatile organic vapors.  Engineering methods can include utilizing a fan to 

promote air circulation, utilizing volatile suppressant foam, providing artificial 

ground cover, or covering up the impacted material with a tarp to mitigate volatile 

odors. 

• When volatile suppression engineering controls are not effective and organic 

vapor meters indicate concentrations above the action levels, then appropriate 

respiratory protection (i.e., air purifying respirator with organic vapor cartridge) 

will be employed. 

4.4.2 Evaluation of Skin Contact and Absorption 

Skin contact by contaminants may be controlled by use of proper hygiene practices, PPE, and 

good housekeeping procedures.  The proper PPE (e.g., Tyvek, gloves, safety glasses) as 

described in Section 5 will be worn for activities where contact with potential contaminated 

media or materials are expected. 

SDSs for decontamination chemicals and laboratory reagents that may be used on site are 

included in Appendix B.  Specific chemical hazards information from the occupational health 

sources are summarized in Table 3. 
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Table 3.  Chemical Data 

Compound CAS # 
ACGIH 

TLV 
OSHA PEL 

Route of 

Exposure 
Symptoms of Exposure Target Organs Physical Data 

PCE  127-18-4 25 ppm 100 ppm 

TWA 200 

ppm C 

300 ppm (5-

min in any 3-

hr) 

Inhalation, 

Ingestion, Skin 

Contact 

Irritation, nausea, vomiting, chest 

pain, difficulty breathing, headache, 

drowsiness, dizziness, 

disorientation, loss of coordination, 

blurred vision, loss of appetite, 

stomach pain, pain in extremities 

Eyes, skin, respiratory 

system, liver, CNS 

A colorless, sweet smelling 

volatile liquid. 

FP:  NA   IP:  9.32 eV 

LEL:  NA   UEL:  NA 

VP:  14 mmHg 

1,1,1 

Trichloroethane 

71-55-6 C 350 ppm 

(1900 

mg/m3) 

[15-min] 

350 TWA 

(1900 

mg/m3) 

 

Inhalation 

Ingestion 

Skin Contact 

Irritation of eyes, nausea, vomiting, 

dizziness, drowsiness, blurred 

vision, headache 

Respiratory system, 

CNS, liver, mucous 

membranes 

Colorless liquid 

FP:  NA?   IP:  11 eV 

LEL:  7.5%  UEL:  12.5% 

VP:  100 mmHg 

1,2-

Dichloroethene 

540-59-0 200 ppm 

TWA 

 

  

200 ppm 

TWA 

Inhalation, 

Ingestion, Skin 

Contact 

Irritation of eyes, respiratory system, 

CNS depression 

  

Eyes, respiratory 

system, CNS 

Colorless Liquid 

FP: 36-39F  IP: 9.65 eV 

LEL: 5.6%  UEL: 12.8% 

VP: 180-265 mmHg 

Vinyl Chloride 75-01-4 1 ppm 

(averaged 

over 8-hr) 

1 ppm TWA 

C 5 ppm [15-

minute] 

Inhalation, Skin 

Contact (liquid) 

Lass; abdom pain, GI bleeding; 

enlarged liver; pallor or cyan 

of extremities; liquid: frostbite 

Liver, CNS, blood, 

respitory system, 

lymphatic system 

Flammable gas 

FP: NA   IP: 9.99 eV 

LEL: 3.6%  UEL: 33.0% 

VP: 3.3 atm 

Abbreviations:  

°F = degrees Fahrenheit IP = Ionization Potential 

ACGIH = American Conference of Industrial Hygienists LEL = Lower explosive limit 

A.L. = Action Level mg/m3 = micrograms per cubic meter 

atm = atmosphere min = minute 

C = ceiling limit, not to be exceeded mm = millimeter 

CAS # = chemical abstract services number mmHg = millimeters of mercury 

CNS = Central Nervous System N/A = not applicable 

CTPV = Coal Tar Pitch Volatiles OSHA = Occupational Safety and Health Administration 

CVS = Cardiovascular System PAH = Polycyclic Aromatic Hydrocarbons 

eV = electron volt PCB = Polychlorinated Biphenyls 

f/cc = fibers per cubic centimeter PEL = Permissible exposure limit 

FP = Flash point ppm = parts per million 

GI = Gastro-intestinal Skin = significant route of exposure 

hr. = hour STEL = Short-term exposure limit (15 minutes) 

VP = vapor pressure approximately 68°F in mm Hg TWA = Time-weighted average (8 hours) 
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4.5 Biological Hazards 

Areas of the site may be wooded, surrounded with brush, or landscaped.  Therefore, 

employees working on this project should be aware of the potential biological hazards at this 

site.  Each is discussed in detail below: 

4.5.1 Poisonous Plants 

Persons working on the site should be aware of the possible presence of poisonous plants and 

insects.  Poison ivy is a climbing plant with leaves that consist of three glossy, greenish 

leaflets.  Poison ivy has conspicuous red foliage in the fall.  Small yellowish-white flowers 

appear in May through July at the lower leaf axils of the plant.  White berries appear from 

August through November.  Poison ivy is typically found east of the Rockies.  Poison oak is 

similar to poison ivy, but its leaves are oak-like in form.  Poison oak occurs mainly in the 

south and southwest.  Poison sumac typically occurs as a small tree or shrub and may be 6 to 

20 feet in height.  The bark is smooth, dark and speckled with darker spots.  Poison sumac is 

typically found in swampy areas and east of the Mississippi.  The leaves have 7 to 13 

smooth-edged leaflets and drooping clusters of ivory-white berries that appear in August and 

last through spring. 

         

           

The leaves, roots, stems and fruit of these poisonous plants contain urushiol.  Contact with 

the irritating oil causes an intensely itching skin rash and characteristic, blister-like lesions.  

Poison Oak Poison Ivy 

Poison Sumac 
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The oil can be transmitted on soot particles when burned and may be carried on the fur of 

animals, equipment, and apparel. 

Proper identification of these plants is the key to preventing contact and subsequent 

dermatitis.  Wear long sleeves and pants when working in wooded areas.  In areas of known 

infestation, wear Tyvek coveralls and gloves.  Oils are easily transferred from one surface to 

another.  If you come in contact with these poisonous plants, wash exposed areas 

immediately with cool water to remove the oils.  Some commercial products such as Tecnu's 

Poison Oak-n-Ivy Cleanser claim to further help with the removal of oils.  

4.5.2 Ticks 

Lyme Disease 

Ticks are bloodsuckers, attaching themselves to warm-blooded vertebrates to feed.  Deer 

ticks are associated with the transmission the bacteria that causes Lyme disease.  Female deer 

ticks are about ¼-inch in length and are black and brick red in color.  Males are smaller and 

all black.  If a tick is not removed, or if the tick is allowed to remain for days feeding on 

human blood, a condition known as tick paralysis can develop.  This is due to a neurotoxin, 

which the tick apparently injects while engorging.  This neurotoxin acts upon the spinal cord 

causing incoordination, weakness, and paralysis. 

The early stages of Lyme disease, which can develop within a week to a few weeks of the 

tick bite, are usually marked by one or more of these signs and symptoms: 

• Tiredness 

• Chills and fever 

• Headache 

• Muscle and/or join pain 

• Swollen lymph glands 

• Characteristic skin rash (i.e. bullseye rash) 

Rocky Mountain Spotted Fever 

Rocky Mountain spotted fever is spread by the American dog tick, the lone-star tick, and the 

wood tick, all of which like to live in wooded areas and tall, grassy fields.  The disease is 

most common in the spring and summer when these ticks are active, but it can occur anytime 

during the year when the weather is warm.  

Initial signs and symptoms of the disease include sudden onset of fever, headache, and 

muscle pain, followed by development of a rash.  Initial symptoms may include fever, 

nausea, vomiting, severe headache, muscle pain, and/or lack of appetite.  
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The rash first appears 2 to 5 days after the onset of fever and is often not present or may be 

very subtle.  Most often it begins as small, flat, pink, non-itchy spots on the wrists, forearms, 

and ankles.  These spots turn pale when pressure is applied and eventually become raised on 

the skin.  Later signs and symptoms include rash, abdominal pain, joint pain, and/or diarrhea.  

The characteristic red, spotted rash of Rocky Mountain spotted fever is usually not seen until 

the 6th day or later after onset of symptoms, and this type of rash occurs in only 35% to 60% 

of patients with Rocky Mountain spotted fever.  The rash involves the palms or soles in as 

many as 50% to 80% of patients; however, this distribution may not occur until later in the 

course of the disease.  

Prevention 

Tick season lasts from April through October; peak season is May through July.  You can 

reduce your risk by taking these precautions: 

• During outside activities, wear long sleeves and long pants tucked into socks.  

Wear a hat, and tie hair back.  

• Use insecticides to repel or kill ticks.  Repellents containing the compound n,n-

diethyl-meta-toluamide (DEET) can be used on exposed skin except for the face, 

but they do not kill ticks and are not 100% effective in discouraging ticks from 

biting.  Products containing permethrin kill ticks, but they cannot be used on the 

skin -- only on clothing.  When using any of these chemicals, follow label 

directions carefully.  

• After outdoor activities, perform a tick check.  Check body areas where ticks are 

commonly found:  behind the knees, between the fingers and toes, under the arms, 

in and behind the ears, and on the neck, hairline, and top of the head.  Check 

places where clothing presses on the skin.  

• Remove attached ticks promptly.  Removing a tick before it has been attached for 

more than 24 hours greatly reduces the risk of infection.  Use tweezers and grab 

as closely to the skin as possible.  Do not try to remove ticks by squeezing them, 

coating them with petroleum jelly, or burning them with a match.  Keep ticks in a 

zip-lock baggie in case testing needs to be performed. 

• Report any of the above symptoms and all tick bites to the PM and Safety Team 

for evaluation.  

4.5.3 Mosquito- Borne Disease – West Nile Virus 

West Nile encephalitis is an infection of the brain caused by the West Nile virus, which is 

transmitted by infected mosquitoes.  Following transmission from an infected mosquito, 

West Nile virus multiplies in the person's blood system and crosses the blood-brain barrier to 

reach the brain.  The virus interferes with normal CNS functioning and causes inflammation 

of the brain tissue.  However, most infections are mild, and symptoms include fever, 
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headache, and body aches.  More severe infections may be marked by headache, high fever, 

neck stiffness, stupor, disorientation, coma, tremors, convulsions, muscle weakness, 

paralysis, and rarely, death.  Persons over the age of 50 have the highest risk of severe 

disease. 

Prevention centers on public health action to control mosquitoes and on individual action to 

avoid mosquito bites.  To avoid being bitten by the mosquitoes that cause the disease, use the 

following control measures: 

If possible, stay inside between dusk and dark.  This is when mosquitoes are most active.  

When outside (between dusk and dark), wear long pants and long-sleeved shirts.  Spray 

exposed skin with an insect repellent, preferably containing DEET. 

4.5.4 Wasps and Bees 

Wasps (hornets and yellow-jackets) and bees (honeybees and bumblebees) are common 

insects that may pose a potential hazard to the field team if work is performed during spring, 

summer, or fall.  Bees normally build their nests in the soil.  However, they use other natural 

holes such as abandoned rodent nests or tree hollows.  Wasps make a football-shaped, paper-

like nest either below or above the ground.  Yellow-jackets tend to build their nests in the 

ground, but hornets tend to build their nests in trees and shrubbery.  Bees are generally more 

mild-mannered than wasps and are less likely to sting.  Bees can only sting once while wasps 

sting multiple times because their stinger is barbless.  Wasps sting when they feel threatened.  

By remaining calm and not annoying wasps by swatting, you lessen the chance of being 

stung.  

Wasps and bees inject a venomous fluid under the skin when they sting.  The venom causes a 

painful swelling that may last for several days.  If the stinger is still present, carefully remove 

it with tweezers.  Some people may develop an allergic reaction (i.e. anaphylactic shock) to a 

wasp or bee sting.  If such a reaction develops, seek medical attention at once.  If a GEI 

employee is allergic to bees or wasps notify the SSM and if, needed, the location of the epi 

pen. 

4.5.5 Sun Exposure 

Employees are encouraged to liberally apply sunscreen, with a minimum broad-spectrum sun 

protection factor (SPF) of 30, when working outdoors to avoid sunburn and potential skin 

cancer, which is associated with excessive sun exposure to unprotected skin.  Additionally, 

employees should wear safety glasses that offer protection from ultraviolet A and B 

(UVA/UVB) rays. 
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5. Personal Protective Equipment 

The PPE specified in Table 4 represents PPE selection required by 29 CFR 1910.132, and is 

based on the Activity Hazard Analysis of Section 4 (Table 2).  Specific information on the 

selection rationale activity can be found in the GEI Health and Safety Manual. 

The PPE program addresses elements, such as PPE selection based on site hazards, use and 

limitations, donning and doffing procedures, maintenance and storage, decontamination and 

disposal, training and proper fitting, inspection procedures prior to / during / and after use, 

evaluation of the effectiveness of the PPE program, and limitations during temperature 

extremes, heat stress, and other appropriate medical considerations.  A summary of PPE for 

each level of protection is in Table 4. 

Table 4.  Site-Specific PPE 

Task 
PPE 

Level 
Site-Specific Requirements Respirator 

Mobilization/Demobilization 

Reconnaissance D Hard hat, safety glasses, steel toe/shank 

safety boot, reflective vest, leather work 

gloves, hearing protection as needed 

D - None 

Mobilization/Demobilization of 

Equipment and Supplies 

D Hard hat, safety glasses, steel toe/shank 

safety boot, reflective vest, leather work 

gloves, hearing protection as needed 

D – None 

Establishment of Site Security, 

Work Zones, and Staging Area 

D Hard hat, safety glasses, steel toe/shank 

safety boot, reflective vest, leather work 

gloves, hearing protection as needed 

D - None 

Drilling Observation 

Observe drilling (track-

mounted direct push or rotary, 

or hand-held direct push) and 

test-pitting withheavy 

equipment 

D Hard hat, safety glasses, steel toe/shank 

safety boot with overboot as needed, 

reflective vest, leather work gloves as 

needed, nitrile gloves, hearing protection as 

needed, face masks as needed 

Level D initially, 

Level C-If action 

levels exceeded (see 

Section 9 of HASP) 

Hazardous Materials Assessment 

Soil/Groundwater/Soil Gas 

Sampling 

D Hard hat, safety glasses, steel toe/shank 

safety boot with overboot as needed, 

reflective vest, leather work gloves as 

needed, nitrile gloves, hearing protection 

as needed, face masks as needed 

D - None 

Construction Management/Oberservation 

Observe Contractor Activities D Hard hat, safety glasses, steel toe/shank 

safety boot with overboot as needed, 

reflective vest, leather work gloves as 

D initially, 

Level C-If action 

levels exceeded 
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needed, nitrile gloves, hearing protection 

as needed, Tyvek as needed 

(see Section 9 of 

HASP) 

Use of Level A or Level B PPE is not anticipated.  If conditions indicating the need for 

Level A or Level B PPE are encountered, personnel will leave the site and this HASP will be 

revised with oversight of the Safety Director or GEI personnel will not re-enter the site until 

conditions allow. 

For most work conducted at the site, Level D PPE will include long pants, hard hats, safety 

glasses with side shields, and steel toe/shank or EH-rated safety boots.  When work is 

conducted in areas where non-aqueous phase liquid (NAPL) or tar-saturated soil is 

anticipated, employees will wear, at a minimum, modified Level D PPE, which can include 

Tyvek coveralls and safety boots with overboots.   

5.1 OSHA Requirements for PPE 

Personal protective equipment used during the course of this field investigation must meet 

the following OSHA standards: 

Table 5.  OSHA Standards for PPE 

Type of Protection Regulation Source 

Eye and Face 29 CFR 1910.133 ANSI Z87.1 1968 

Respiratory 29 CFR 1910.134 ANSI Z88.1 1980 

Head 29 CFR 1910.135 ANSI Z89.1 1969 

Foot 29 CFR 1910.136 ANSI Z41.1 1999 or ASTM F-2412-2005, and 

ASTM F-2413-2005 

CRF = Code of Federal Regulations 

ANSI = American National Standards Institute 

ASTM = American Society for Testing and Materials 

 

On-site GEI personnel who have the potential to don a respirator must have a valid fit test 

certification and documentation of medical clearance.  The Safety Director will maintain 

such information on file for on-site personnel.  The PM will obtain such information from the 

subcontractor’s site supervisor prior to the initiation of such work.  Both the respirator and 

cartridges specified for use in Level C protection must be fit-tested prior to use in accordance 

with OSHA regulations (29 CFR 1910.134).  Air purifying respirators cannot be worn under 

the following conditions: 

• Oxygen deficiency (less than 20.7%). 

• Imminent Danger to Life and Health (IDLH) concentrations. 

• If contaminant levels exceed designated use concentrations. 



Health and Safety Plan 
UniFirst Uniform Services 
107 Luther Avenue 
Liverpool, NY 
September 2020 
 

GEI Consultants, Inc. 35 2020 Template 

 

6. Key Project Personnel/Responsibilities and 

Lines of Authority 

6.1 GEI Personnel 

• Catherine Malagrida         Project Manager 

• Ileen Gladstone           Program Manager 

• Wendy Moore           Project Engineer 

• TBD as needed           Site Safety Officer 

• Wendy Moore           Field Personnel 

• Nick Louis             Field Personnel 

• Jerry Peake            Field Personnel 

• Tim Dixon             Field Personnel 

• Steve Hawkins           Safety Director 

• Jeena Sheppard           Regional Safety Manager 

The implementation of health and safety at this project location will be the shared 

responsibility of the PM, the Safety Director, Regional Safety Manager, the Site Safety 

Manager (SSM), other GEI personnel implementing the proposed scope of work. 

6.1.1 GEI Project Manager 

The PM is responsible for confirming that the requirements of this HASP are implemented.  

Some of the PM's specific responsibilities include: 

• Conducting and documenting the Project Safety Briefing for GEI project 

employees and forwarding the signed form (Appendix D) to the Safety Team; 

• Verifying that the GEI staff selected to work on this program are sufficiently 

trained for site activities; 

• Assuring that personnel to whom this HASP applies, including subcontractor 

personnel, have received a copy of it; 

• Providing the Safety Director with updated information regarding conditions at 

the site and the scope of site work; 

• Providing adequate authority and resources to the on-site SSM to allow for the 

successful implementation of necessary safety procedures; 
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• Supporting the decisions made by the SSM and Safety Director;  

• Maintaining regular communications with the SSM and, if necessary, the Safety 

Director;  

• Verifying that the subcontractors selected by GEI to work on this program have 

completed GEI environmental, health and safety requirements and has been 

deemed acceptable for the proposed scope of work; and 

• Coordinating the activities of GEI subcontractors and confirming that they are 

aware of the pertinent health and safety requirements for this project. 

6.1.2 GEI Safety Director 

The Safety Director is the individual responsible for the review, interpretation, and 

modification of this HASP.  Modifications to this HASP which may result in less stringent 

precautions cannot be undertaken by the PM or the SSM without the approval of the Safety 

Director.  Specific duties of the Safety Director include: 

• Writing, approving, and amending the HASP for this project; 

• Advising the PM and SSM on matters relating to health and safety on this site; 

• Recommending appropriate PPE and safety equipment to protect personnel from 

potential site hazards; 

• Conducting accident investigations; and 

• Maintaining regular contact with the PM and SSM to evaluate site conditions and 

new information which might require modifications to the HASP. 

6.1.3 GEI Site Safety Manager 

GEI field staff are responsible for implementing the safety requirements specified in this 

HASP.  However, one person will serve as the SSM.  The SSM will be on-site during all 

activities covered by this HASP.  The SSM is responsible for enforcing the requirements of 

this HASP once work begins.  The SSM has the authority to immediately correct situations 

where noncompliance with this HASP is noted and to immediately stop work in cases where 

an immediate danger is perceived.  Some of the SSM’s specific responsibilities include: 

• Conducting/attending the Project Safety Briefing prior to beginning work, and 

subsequent safety meetings as necessary; 

• Conduct daily Safety Tailgate meeting in accordance with UniFirst Uniform 

Services requirements (can be combined with “pre-entry”) briefing for site-related 

work; 

• Verifying that personnel to whom this HASP applies have attended and 

participated in the Project Safety Briefing and subsequent safety meetings that are 

conducted during the implementation of the program; 
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• Maintaining a high level of health and safety consciousness among employees 

implementing the proposed activities;  

• Procuring the air monitoring instrumentation required and performing air 

monitoring for investigative activities; 

• Procuring and distributing the PPE and safety equipment needed for this project 

for GEI employees; 

• Verifying that PPE and health and safety equipment used by GEI is in good 

working order; 

• Verifying that the selected contractors are prepared with the correct PPE and 

safety equipment and supplies; 

• Notifying the PM of noncompliance situations and stopping work in the event that 

an immediate danger situation is perceived; 

• Monitoring and controlling the safety performance of personnel within the 

established restricted areas to confirm that required safety and health procedures 

are being followed; 

• Stopping work in the event that an immediate danger situation is perceived; and 

• Reporting accident/incident and preparing accident/incident reports, if necessary. 

6.1.4 GEI Field Personnel 

GEI field personnel covered by this HASP are responsible for following the health and safety 

procedures specified in this HASP and for performing their work in a safe and responsible 

manner.  Some of the specific responsibilities of the field personnel are as follows: 

• Reading and signing the HASP in its entirety prior to the start of on-site work; 

• Attending and actively participating in the required Project Safety Briefing prior 

to beginning on-site work and any subsequent safety meetings that are conducted 

during the implementation of the program; 

• Stopping work in the event that an immediate danger situation is perceived; 

• Bringing forth any questions or concerns regarding the content of the HASP to the 

PM or the SSM, prior to the start of work; 

• Reporting accidents, injuries, and illnesses, regardless of their severity, to the 

SSM, Safety Director, and HR; and 

• Complying with the requirements of this HASP and the requests of the SSM. 

6.1.5 Lines of Authority will be as follows: 

On site – GEI will have responsibility for safety of its employees during the work performed 

at the site.  GEI’s field representative will have a cell phone available to contact the 
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appropriate local authorities, in the event of an emergency.  GEI’s field representative will be 

available for communication with the GEI PM and with the Client’s representative. 

GEI employees have the authority to stop work activities if an unanticipated hazard is 

encountered or a potential unsafe condition is observed. The GEI employee should 

contact the Safety Director and the Project Manager to discuss the stop work conditions 

and potential control methods that can be implemented. 

6.2 Subcontractors 

GEI has subcontracted the following firms to assist in performing work on this project: 

Subcontractor Name Contact Name 

Parratt-Wolff, Inc 

PO Box 56, 5879 Fisher Road 

East Syracuse, New York 13057 

Sean Pepling 

Office:  (315) 437-1429 

Cell:  (315) 447-2226 

Alpha Analytical Melissa Deyo 

8 Walkup Drive Direct: 716-427-5229 

Westborough, Massachusetts 01581 Main: 508-898-9220 

 

GEI requires its subcontractors to work in a responsible and safe manner.  Subcontractors 

hired by GEI are required to submit documentation of their safety practices as part of GEI’s 

Subcontractor Management Program for evaluation and approval before the start of work.  

Subcontractors for this project will be required to develop their own HASP for protection of 

their employees, but, at a minimum, must adhere to applicable requirements set forth in this 

HASP. 
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7. Training Requirements 

7.1 HAZWOPER Training 

In accordance with OSHA Standard 29 CFR 1910.120 “Hazardous Waste Operations and 

Emergency Response” (HAZWOPER) responders will, at the time of job assignment, have 

received a minimum of 40 hours of initial health and safety training for hazardous waste site 

operations.  At a minimum, the training will have consisted of instruction in the topics 

outlined in the standard.  Personnel who have not met the requirements for initial training 

will not be allowed to work in any site activities in which they may be exposed to hazards 

(chemical or physical).  Proof of training will be submitted to the PM or his/her 

representative prior to the start of field activities.   

7.2 Annual 8-Hour Refresher Training 

Annual 8-hour refresher training will be required of hazardous waste site field personnel in 

order to maintain their qualifications for fieldwork.  The training will cover a review of 29 

CFR 1910.120 requirements and related company programs and procedures.  Proof of current 

8-hour refresher training will be submitted to the PM or his/her representative prior to the 

start of field activities.  

7.3 Supervisor Training 

Personnel acting in a supervisory capacity will have received 8 hours of instruction in 

addition to the initial 40-hour training.  In addition, supervisors will have 1 year of field 

experience and training specific to work activities (i.e., sampling, construction observation, 

etc.) 

7.4 Site-Specific Training 

Prior to commencement of field activities, the PM or the SSM will verify GEI field personnel 

assigned to the project will have completed training that will specifically address the 

activities, procedures, monitoring, and equipment used in the site operations.  It will include 

site and facility layout, hazards, and emergency services at the site, and will highlight the 

provisions contained within this HASP and applicable GEI H&S SOPs (Appendix E).  This 

training will be documented on the Project Safety Briefing Form Appendix D).  The signed 

form will be forwarded to the Safety Team at SafetyTeam@geiconsultants.com. In 

addition, GEI personnel will sign the plan to document that they understand the hazards and 

control measures presented and agree to comply with the procedures established in the 

HASP.  Personnel that have not received project-specific training will not be allowed on-site. 



Health and Safety Plan 
UniFirst Uniform Services 
107 Luther Avenue 
Liverpool, NY 
September 2020 
 

GEI Consultants, Inc. 40 2020 Template 

 

7.5 On-Site Safety Briefings 

Other GEI personnel will be given health and safety briefings daily by the SSM or field 

representative to assist GEI personnel in safely conducting work activities.  The briefing will 

include GEI subcontractors.  The briefings can include information on new operations to be 

conducted, changes in work practices, or changes in the site's environmental conditions, as 

well as periodic reinforcement of previously discussed topics.  The briefings will also 

provide a forum to facilitate conformance with safety requirements and to identify 

performance deficiencies related to safety during daily activities or as a result of safety 

inspections.  Documentation of these briefings will be recorded in the GEI field book, if the 

project duration is less than 5 days.  If the project is longer than 5 days, the Tailgate Safety 

Briefing Form (Appendix D) will be used to document briefings.  The meetings will also be 

an opportunity to periodically update the employees on monitoring results.   

7.6 First Aid and CPR 

The PM will verify that GEI field staff has current certifications in first aid and 

Cardiopulmonary Resuscitation (CPR), so that emergency medical treatment is available 

during field activities.  The training will be consistent with the requirements of the American 

Red Cross Association.  GEI employees also attend annual Bloodborne Pathogens training in 

compliance with OSHA regulations. 

7.7 OSHA 10-hour Construction Safety Training 

GEI employees will have received 10-hour construction safety training through the OSHA 

Outreach Training Program when required for a specific site, client, or based on the type 

work activities that are being performed.  This training provides employees with an 

awareness level training in recognizing and preventing the hazards associated with the 

construction industry.  Employees receive training in hazard identification, avoidance, 

control, and prevention; not OSHA standards.  The training implies an increased level of 

safety training has become a widely known standard for OSHA orientation training in the 

construction industry.  The PM will verify that GEI staff requiring this training has an OSHA 

issued completion card. 
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8. Medical Surveillance Program 

GEI maintains a continuous, corporate, medical surveillance program that includes a plan 

designed specifically for field personnel engaged in work at sites where hazardous or toxic 

materials may be present.  GEI’s Safety Director and is responsible for the administration 

and coordination of medical evaluations conducted for GEI’s employees at branch office 

locations.  Comprehensive examinations are given to GEI field personnel on an annual or 

biennial basis (as determined to be appropriate by the Safety Director) participating in 

hazardous waste operations.  The medical results of the examinations aid in determining the 

overall fitness of employees participating in field activities. 

Under the Safety Director’s supervision, field personnel undergo a complete initial physical 

examination, including a detailed medical and occupational history, before they participate in 

hazardous waste site investigations.  Extensive annual/biennial reexaminations are also 

performed.  Upon completion of these tests, personnel are certified by an occupational health 

physician as to whether they are fit for field work in general and fit to use respiratory 

protection.  

If a GEI employee or other project worker shows symptoms of exposure to a hazardous 

substance and wishes to be rechecked, he/she will be directed to the nearest  area hospital or 

medical facility.  

GEI subcontractor personnel that will enter any active waste handling or other active non-

“clean” area must certify that they are participating in a medical surveillance program that 

complies with OSHA regulations for hazardous waste operations (i.e., 29 CFR 1910.120 and 

29 CFR 1926.65).  Proof of medical clearance will be submitted to the GEI PM or SSM prior 

to the start of field activities.   
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9. Atmospheric Monitoring 

Air monitoring will be performed to identify and quantify airborne levels of hazardous 

substances and safety and health hazards in order to determine the appropriate level of 

worker protection needed on-site in the event that intrusive work is conducted.  Work 

requiring air monitoring includes the installation and/or abandonment of monitoring wells, 

DNAPL recovery wells, oxygen injection wells, and soil vapor points.  Additionally, PID 

screening of the well head space will be conducted during groundwater sampling activities 

and soil will be screened during soil sampling activities. 

GEI will conduct work zone monitoring for on-site GEI employees during intrusive activities 

only.  GEI will monitor and document daily site conditions and operations and inform field 

representatives of results.  If Action Levels are exceeded, the SSO will immediately 

implement site action(s) according to Table 6 below and notify the PM and Safety Team. 

The following air monitoring equipment will be on site: 

• PID with 10.6 eV lamp or equivalent 

• Particulate/Dust Meter (PM-10 capable) 

 

9.1 Equipment Use 

9.1.1 Calibration 

Air monitoring equipment will be calibrated and maintained in accordance with 

manufacturer’s requirements.  Calibrations will be recorded in the project notes daily or on a 

daily calibration form. 

9.1.2 Photoionization Detector 

Organic vapor concentrations will be measured using a PID during intrusive activities.  

During intrusive operations, organic vapor concentrations will be measured continuously.  

Organic vapor concentrations will be measured upwind of the work site(s) to determine 

background concentrations at least twice a day, (once in the morning and once in the 

afternoon).  The SSO will interpret monitoring results using professional judgment and 

according to the alert and Action Limits set forth in the associated Site Work Plan. 
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9.1.3 Particle/Dust Meter 

A particulate meter (TSI DustTrak Aerosol Monitor or similar device) will be used to 

measure airborne particulate matter during intrusive activities.  Monitoring will be 

continuous, and readings will be averaged over a 15-minute period for comparison with the 

Action Levels.  Monitoring personnel will make a best effort to collect dust monitoring data 

from downwind of the intrusive activity.  If off-site sources are considered to be the source of 

the measured dust, upwind readings will also be collected. 

9.2 Action Levels 

Table 6 provides a summary of real time air monitoring Action Levels and contingency plans 

for work zone activities.  The below Action Levels are determined by halving the Permissible 

Exposure Limits (PELs) or Threshold Limit Values (TLVs) as set forth by OSHA and the 

American Conference of Government Industrial Hygienists (ACGIH).  O2 values are based 

on the maximum use limits of a full-face respirator if oxygen were being displaced by a 

chemical. 
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Table 6.  Real-Time Work Zone Air Monitoring Action Levels 

Air 

Monitoring 

Instrument 

Action Level 

(above 

background) 

Site Action 

PID 1.0 ppm Use detector tube for benzene or zNose to verify if 

concentration is benzene.  No respiratory protection is 

required if benzene is not present. 

PID 1.0 - 10 ppm Use Sensodyne detector tube for naphthalene or zNose to 

verify if concentration is naphthalene.  No respiratory 

protection is required if naphthalene is not present. 

10 – 50 ppm No respiratory protection is required if benzene or 

naphthalene is not present. 

50 – 100 ppm Stop work, withdrawal from work area, institute engineering 

controls, if levels persist, upgrade to Level C. 

> 100 ppm Stop work, withdraw from work area, notify PM and Safety 

Team. 

Particulate 

Meter 

150 µg/m3 Implement work practices to reduce/minimize airborne dust 

generation, e.g., spray/misting of soil with water. 
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10. Site Control  

10.1 Buddy System 

GEI personnel should be in line-of-site or communication contact with another on-site 

person.  The other on-site person should be aware of his or her role as a “buddy” and be able 

to help in the event of an emergency.  A copy of this plan will be given to any person acting 

as a GEI “buddy” for informational purposes. 

10.2 Sanitation for Temporary Work Sites 

Sanitation requirements identified in the OSHA Standard 29 CFR 1926.51 “Sanitation” 

specifies that employees working at temporary project sites have at least one sanitary facility 

available to them.  The nearest sanitary facilities are located within the UniFirst building at 

103 Luther Avenue, Liverpool, NY, or the Speedway gas station at 1075 7th N Street, 

Liverpool NY. 

10.3 Illumination 

Illumination requirements identified by OSHA are directed to work efforts inside buildings 

and/or during non-daylight hours.  Activities planned for the site are anticipated to occur 

outside during daylight hours.  However, if work areas do not meet illumination 

requirements, they will be equipped with appropriate illumination that meets or exceeds 

requirements specified in OSHA Standard 29 CFR 1926.56 “Illumination.” Employees will 

not work on sites that are not properly lighted. 

10.4 Smoking 

Smoking is prohibited at or in the vicinity of hazardous operations or materials.  Where 

smoking is permitted, safe receptacles will be provided for smoking materials.   

10.5 Alcohol and Drug Abuse Prevention 

Alcohol and drugs will not be allowed on the site.  Project personnel under the influence of 

alcohol or drugs will not be allowed to enter the site. 
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11. Incident Reporting 

GEI will report incidents involving GEI personnel or subcontractor personnel, such as:  lost 

time injuries, injuries requiring medical attention, near miss incidents, fires, fatalities, 

accidents involving the public, chemical spills, vehicle accidents, and property damage.  The 

following steps must be followed when an incident occurs: 

1. For incidents involving life-threatening situations or serious injury that require 

emergency response personnel (Police, Fire, EMS), call 9-1-1 from a safe area.  

2. Stop work activity to address any injury, illness, property damage, spill or other 

emergency.  

3. Call Medcor Triage at 1-800-775-5866 to speak with a medical professional 

following any injury or illness.  

4. Notify your Supervisor/Project Manager of the incident or injury.  

5. Complete an incident report using the GEI Incident Report Form located on the GEI 

Safety Smartphone App, GEI Connections intranet page, or in the project HASP. 

6. Resume work activity if all steps above have been completed and it is safe to do so. 

 

For vehicle accidents involving another vehicle or damage to property, the employee will 

take pictures of each vehicle or property involved in the incident and obtain a police report. 

In some municipalities police will not be dispatched to a non-injury accident, but every effort 

needs to be made to try and obtain the report.  

The Incident Report Form and the Near Miss Reporting Form can be found in Appendix D, 

on the GEI Health and Safety smartphone app, or on the Safety page of the GEI Intranet.   To 

report subcontractor injuries or incidents, follow the same verbal reporting procedures and 

submit an email describing the event to the PM and the Safety Team. 

11.1 Injury Triage Service  

If a GEI employee experiences a work-related injury that is not life-threatening, the 

employee will initiate a call to Medcor Triage at 1-800-775-5866. The injured employee will 

detail any medical symptoms or complaints which will be evaluated by a Registered Nurse 

(RN) specially trained to perform telephonic triage.   The RN will recommend first aid self-

treatment or refer the injured employee for an off-site medical evaluation by a health 

professional at a clinic within GEI’s workers compensation provider network. GEI 

employees are still required to follow our Accident Reporting procedures as listed above. 
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12. Decontamination Procedures 

12.1 Heavy Equipment Decontamination 

Heavy equipment decontamination will be performed by the Contractor within the limits of 

the on-site decontamination pad in accordance with the contract specifications.  A steam 

generator and brushes will be used to clean demolition equipment and other tools.  No heavy 

equipment will be permitted to leave the site unless it has been decontaminated. 

Wastewater from the heavy equipment and personnel decontamination areas will be collected 

and disposed of in accordance with applicable state and federal regulations.  The Contractor 

will be responsible for ultimate disposal of investigation-derived wastes. 

12.2 Decontamination Equipment Requirements 

The following equipment, if required, should be in sufficient supply to implement 

decontamination procedures for GEI’s equipment. 

• Buckets 

• Alconox detergent concentrate 

• Hand pump sprayers 

• Long handled soft bristle brushes 

• Liquid detergent and paper towels 

• Plastic trash bags 
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13. Supplemental Contingency Plan Procedures 

13.1 Hazard Communication Plan 

GEI personnel have received hazard communication training as part of their annual health 

and safety training and new employee health and safety orientation training.  Hazardous 

materials used on the site will be properly labeled, stored, and handled.  SDS will be 

available to potentially exposed employees.  

13.2 Fire 

In the event of a fire personnel will evacuate the area.  GEI’s field representative will contact 

the local fire department with jurisdiction and report the fire.  Notification of evacuation will 

be made to the PM and the Safety Team.  The field representative will account for GEI 

personnel and subcontractor personnel and report their status to the PM. 

13.3 Medical Support 

In case of minor injuries, on-site care will be administered with the site first aid kit.  For 

serious injuries, call 911 and request emergency medical assistance.  Seriously injured 

persons should not be moved, unless they are in immediate danger.  Notify the PM and the 

Safety Team of the emergency. 

Section 1 and Table 1 of this HASP contain detailed emergency information, including 

directions to the nearest hospital, and a list of emergency services and their telephone 

numbers. In addition, Appendix A includes maps to the hospital and/or occupational health 

clinic. GEI field personnel will carry a cellular telephone.   

13.4 Severe Weather 

The contingency plan for severe weather includes reviewing the expected weather to 

determine if severe weather is in the forecast.  Severe weather includes high winds over 

40 miles per hour (mph), heavy rains or snow squalls, thunderstorms, tornados, and lightning 

storms.  If severe weather is approaching, the decision to evacuate GEI personnel and 

subcontractor personnel from the site will be the responsibility of GEI’s field representative.  

Notification of evacuation will be made to the PM and the Safety Team.  The field 

representative will account for GEI personnel and subcontractor personnel and report their 

status to the PM.  If safe, work can resume 30 minutes after the last clap of thunder or flash 

of lightening.  
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13.5 Spills or Material Release 

If a hazardous waste spill or material release occurs, if safe, the SSM or their representative 

will immediately assess the magnitude and potential seriousness of the spill or release based 

on the following: 

• SDS for the material spilled or released; 

• Source of the release or spillage of hazardous material; 

• An estimate of the quantity released and the rate at which it is being released; 

• The direction in which the spill or air release is moving; 

• Personnel who may be or may have been in contact with the material, or air 

release, and possible injury or sickness as a result; 

• Potential for fire and/or explosion resulting from the situation; and 

• Estimates of area under influence of release. 

If the spill or release is determined to be within the on-site emergency response capabilities, 

the SSM will verify implementation of the necessary remedial action.  If the release is 

beyond the capabilities of the site personnel, personnel will be evacuated from the immediate 

area and the local fire department will be contacted.  The SSM will notify the PM and the 

Safety Team. 
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14. Health and Safety Plan Sign-Off 

GEI personnel conducting site activities will be familiar with the information in this HASP.  

After reviewing this plan, please sign the copy in the project files, and bring a copy of the 

plan with you to the site. By signing this site-specific HASP you are agreeing that you have 

read, understand, and will adhere to the provisions described in this plan while working on 

the Project site below. 

Site Name: UniFirst Uniform Services 

Investigation: Soil Gas Sampling 

GEI Project No: 2001642 

Print Name Signature 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Project Manager: 

Heather Ballantyne  
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Appendix A 

Map to Occupational Health Clinic 
 

 

103 Luther Ave Liverpool, NY 13088 

Get on I-81 N - 2 min (0.4 mi) 

Take I-90 W to Oswego Rd. Take exit 38 from I-90 W - 6 min (4.4 mi) 

Continue on Oswego Rd to your destination in Clay - 3 min (1.1 mi) 

WellNow Urgent Care 

7375 Oswego Rd, Liverpool, NY 13090 

(315) 350-3305 
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Map to Hospital 

 

103 Luther Ave, Liverpool, NY 13088 

Head northeast on Luther Ave toward Old 7th N St   358 ft 

Turn left onto 7th N St  0.2 mi 

Turn right onto the Interstate 81SOUTH ramp to Syracuse 0.3 mi 

Merge onto I-81 S 2.7 mi 
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Take exit 19 for Salina St  213 ft 

Keep right, follow signs for Clinton Street  262 ft 

Turn right onto Websters Landing (signs for Butternut) 486 ft 

Turn right onto Butternut St  0.4 mi 

Turn right onto N Townsend St 456 ft 

Turn right 

Destination will be on the left 180 ft 

St. Joseph's Hospital – Emergency Room  

301 Prospect Ave, Syracuse, NY 13203 

(315) 703-2138 
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Safety Data Sheets 





















Helium

Section 3. Composition/information on ingredients

Helium 100 7440-59-7

Ingredient name CAS number%

There are no additional ingredients present which, within the current knowledge of the supplier and in the 
concentrations applicable, are classified as hazardous to health or the environment and hence require reporting 
in this section.

Chemical name : Helium

Other means of 
identification

: helium (dot); Helium-4; He; o-Helium; UN 1046,Helium USP

CAS number : 7440-59-7

Substance/mixture

Product code : 001025

CAS number/other identifiers

:

Occupational exposure limits, if available, are listed in Section 8.

Substance

Any concentration shown as a range is to protect confidentiality or is due to batch variation.

As this product is a gas, refer to the inhalation section.

Immediately flush eyes with plenty of water, occasionally lifting the upper and lower 
eyelids.  Check for and remove any contact lenses.  Continue to rinse for at least 10 
minutes.  Get medical attention if irritation occurs.

Flush contaminated skin with plenty of water.  Remove contaminated clothing and 
shoes.  Get medical attention if symptoms occur.  Wash clothing before reuse.  Clean 
shoes thoroughly before reuse.

Remove victim to fresh air and keep at rest in a position comfortable for breathing.  If 
not breathing, if breathing is irregular or if respiratory arrest occurs, provide artificial 
respiration or oxygen by trained personnel.  It may be dangerous to the person providing 
aid to give mouth-to-mouth resuscitation.  Get medical attention if adverse health effects 
persist or are severe.  If unconscious, place in recovery position and get medical 
attention immediately.  Maintain an open airway.  Loosen tight clothing such as a collar,
tie, belt or waistband.

Section 4. First aid measures

Eye contact

Skin contact

Inhalation

Ingestion :

:

:

:

Notes to physician : Treat symptomatically.  Contact poison treatment specialist immediately if large 
quantities have been ingested or inhaled.

Description of necessary first aid measures

Specific treatments : No specific treatment.

Most important symptoms/effects, acute and delayed

Inhalation : No known significant effects or critical hazards.

As this product is a gas, refer to the inhalation section.:Ingestion

Skin contact : Contact with rapidly expanding gas may cause burns or frostbite.

Contact with rapidly expanding gas may cause burns or frostbite.:Eye contact

Over-exposure signs/symptoms

Skin contact

Ingestion

Inhalation No specific data.

No specific data.

No specific data.

:

:

:

Eye contact : No specific data.

Potential acute health effects

Indication of immediate medical attention and special treatment needed, if necessary

Frostbite : Try to warm up the frozen tissues and seek medical attention.
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Helium

Section 4. First aid measures
Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training.  It may 

be dangerous to the person providing aid to give mouth-to-mouth resuscitation.

See toxicological information (Section 11)

Section 5. Fire-fighting measures

Promptly isolate the scene by removing all persons from the vicinity of the incident if 
there is a fire.  No action shall be taken involving any personal risk or without suitable 
training.  Contact supplier immediately for specialist advice.  Move containers from fire 
area if this can be done without risk.  Use water spray to keep fire-exposed containers 
cool.

Hazardous thermal 
decomposition products

Specific hazards arising 
from the chemical

No specific data.

Contains gas under pressure.  In a fire or if heated, a pressure increase will occur and 
the container may burst or explode.

Fire-fighters should wear appropriate protective equipment and self-contained breathing 
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

Special protective 
equipment for fire-fighters

Use an extinguishing agent suitable for the surrounding fire.

Extinguishing media

:

:

:

None known.

Suitable extinguishing 
media

:

Unsuitable extinguishing 
media

:

Special protective actions 
for fire-fighters

:

Section 6. Accidental release measures

Environmental precautions

Personal precautions, protective equipment and emergency procedures

Immediately contact emergency personnel.  Stop leak if without risk.  Note: see Section 
1 for emergency contact information and Section 13 for waste disposal.

:

: No action shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas.  Keep unnecessary and unprotected personnel from 
entering.  Avoid breathing gas.  Provide adequate ventilation.  Wear appropriate 
respirator when ventilation is inadequate.  Put on appropriate personal protective 
equipment.

Ensure emergency procedures to deal with accidental gas releases are in place to avoid 
contamination of the environment.  Inform the relevant authorities if the product has 
caused environmental pollution (sewers, waterways, soil or air).

Large spill :

Immediately contact emergency personnel.  Stop leak if without risk.Small spill :

Methods and materials for containment and cleaning up

For non-emergency 
personnel

For emergency responders : If specialised clothing is required to deal with the spillage, take note of any information 
in Section 8 on suitable and unsuitable materials.  See also the information in "For non-
emergency personnel".

Section 7. Handling and storage

Protective measures Put on appropriate personal protective equipment (see Section 8).  Contains gas under 
pressure.  Avoid contact with eyes, skin and clothing.  Avoid breathing gas.  Empty 
containers retain product residue and can be hazardous.  Do not puncture or incinerate 
container.  Use equipment rated for cylinder pressure.  Close valve after each use and 
when empty.  Protect cylinders from physical damage; do not drag, roll, slide, or drop.
Use a suitable hand truck for cylinder movement.

:

Precautions for safe handling
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Helium

Section 7. Handling and storage
Advice on general 
occupational hygiene

Conditions for safe storage,
including any 
incompatibilities

Eating, drinking and smoking should be prohibited in areas where this material is 
handled, stored and processed.  Workers should wash hands and face before eating,
drinking and smoking.  Remove contaminated clothing and protective equipment before 
entering eating areas.  See also Section 8 for additional information on hygiene 
measures.

Store in accordance with local regulations.  Store in a segregated and approved area.
Store away from direct sunlight in a dry, cool and well-ventilated area, away from 
incompatible materials (see Section 10).  Keep container tightly closed and sealed until 
ready for use.  Cylinders should be stored upright, with valve protection cap in place,
and firmly secured to prevent falling or being knocked over. Cylinder temperatures 
should not exceed 52 °C (125 °F).

:

:

Helium Oxygen Depletion [Asphyxiant]

Section 8. Exposure controls/personal protection

Ingredient name Exposure limits

Hand protection

Use a properly fitted, air-purifying or air-fed respirator complying with an approved 
standard if a risk assessment indicates this is necessary.  Respirator selection must be 
based on known or anticipated exposure levels, the hazards of the product and the safe 
working limits of the selected respirator.

Chemical-resistant, impervious gloves complying with an approved standard should be 
worn at all times when handling chemical products if a risk assessment indicates this is 
necessary.  Considering the parameters specified by the glove manufacturer, check 
during use that the gloves are still retaining their protective properties.  It should be 
noted that the time to breakthrough for any glove material may be different for different 
glove manufacturers.  In the case of mixtures, consisting of several substances, the 
protection time of the gloves cannot be accurately estimated.

Safety eyewear complying with an approved standard should be used when a risk 
assessment indicates this is necessary to avoid exposure to liquid splashes, mists,
gases or dusts.  If contact is possible, the following protection should be worn, unless 
the assessment indicates a higher degree of protection:  safety glasses with side-
shields.

Eye/face protection

Respiratory protection :

:

:

Body protection Personal protective equipment for the body should be selected based on the task being 
performed and the risks involved and should be approved by a specialist before 
handling this product.

:

Environmental exposure 
controls

: Emissions from ventilation or work process equipment should be checked to ensure 
they comply with the requirements of environmental protection legislation.  In some 
cases, fume scrubbers, filters or engineering modifications to the process equipment 
will be necessary to reduce emissions to acceptable levels.

Appropriate engineering 
controls

: Good general ventilation should be sufficient to control worker exposure to airborne 
contaminants.

Wash hands, forearms and face thoroughly after handling chemical products, before 
eating, smoking and using the lavatory and at the end of the working period.
Appropriate techniques should be used to remove potentially contaminated clothing.
Wash contaminated clothing before reusing.  Ensure that eyewash stations and safety 
showers are close to the workstation location.

Hygiene measures :

Control parameters

Individual protection measures

Occupational exposure limits

Skin protection

Other skin protection : Appropriate footwear and any additional skin protection measures should be selected 
based on the task being performed and the risks involved and should be approved by a 
specialist before handling this product.
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Helium

Section 9. Physical and chemical properties

Physical state

Vapor pressure

Relative density

Vapor density

Solubility

Gas. [Compressed gas.]

Not applicable.

0.14  (Air = 1)      Liquid Density@BP: 7.8 lb/ft3 (125 kg/m3)

Not available.

Not available.

Odorless.Odor

pH

Colorless.Color

Evaporation rate Not available.

Auto-ignition temperature

Flash point

Not available.

 [Product does not sustain combustion.]

0.28

Not available.

Viscosity Not applicable.

Not available.Odor threshold

Partition coefficient: n-
octanol/water

:

:

:

:

:

:

:

:

:

:

:

:

:

:

Appearance

Flammability (solid, gas) : Not available.

Lower and upper explosive 
(flammable) limits

: Not available.

Burning rate Not applicable.:

Burning time : Not applicable.

SADT Not available.:

Decomposition temperature : Not available.

Solubility in water : Not available.

-268.9°C (-452°F)

-272.2°C (-458°F)

-267.9°C (-450.2°F)

4 g/mole

Boiling/condensation point

Melting/freezing point

Molecular weight

Critical temperature

HeMolecular formula

:

:

:

:

:

Specific Volume (ft 3/lb) : 96.1538

Gas Density (lb/ft 3) : 0.0104 

Section 10. Stability and reactivity

Hazardous decomposition 
products

Conditions to avoid No specific data.

Under normal conditions of storage and use, hazardous decomposition products should 
not be produced.

The product is stable.Chemical stability

No specific data.

:

:

:

Incompatible materials :

Possibility of hazardous 
reactions

: Under normal conditions of storage and use, hazardous reactions will not occur.

Reactivity : No specific test data related to reactivity available for this product or its ingredients.

Under normal conditions of storage and use, hazardous polymerization will not occur.Hazardous polymerization :
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Helium

Section 10. Stability and reactivity

Not available.

Carcinogenicity

Not available.

Mutagenicity

Not available.

Teratogenicity

Not available.

Reproductive toxicity

Not available.

Irritation/Corrosion

Not available.

Sensitization

Not available.

Information on the likely 
routes of exposure

Inhalation : No known significant effects or critical hazards.

As this product is a gas, refer to the inhalation section.:Ingestion

Skin contact : Contact with rapidly expanding gas may cause burns or frostbite.

Contact with rapidly expanding gas may cause burns or frostbite.:Eye contact

No known significant effects or critical hazards.General :

No known significant effects or critical hazards.Carcinogenicity :

Symptoms related to the physical, chemical and toxicological characteristics

Skin contact

Ingestion

Inhalation No specific data.

No specific data.

No specific data.

:

:

:

Eye contact : No specific data.

Potential chronic health effects

Delayed and immediate effects and also chronic effects from short and long term exposure

Specific target organ toxicity (single exposure)

Specific target organ toxicity (repeated exposure)

Not available.

Not available.

Aspiration hazard

Not available.

: Not available.

Potential acute health effects

Potential immediate 
effects

: Not available.

Short term exposure

Potential delayed effects : Not available.

Potential immediate 
effects

: Not available.

Long term exposure

Potential delayed effects : Not available.
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Section 11. Toxicological information
No known significant effects or critical hazards.Mutagenicity :

No known significant effects or critical hazards.Teratogenicity :

Developmental effects : No known significant effects or critical hazards.

Fertility effects : No known significant effects or critical hazards.

Numerical measures of toxicity

Not available.

Acute toxicity estimates

Section 12. Ecological information

LogPow BCF Potential

Bioaccumulative potential

Other adverse effects : No known significant effects or critical hazards.

Product/ingredient name

Helium 0.28 - low

Toxicity

Not available.

Persistence and degradability

Soil/water partition 
coefficient (KOC)

: Not available.

Mobility in soil

Not available.

Section 13. Disposal considerations
The generation of waste should be avoided or minimized wherever possible.  Disposal 
of this product, solutions and any by-products should at all times comply with the 
requirements of environmental protection and waste disposal legislation and any 
regional local authority requirements.  Dispose of surplus and non-recyclable products 
via a licensed waste disposal contractor.  Waste should not be disposed of untreated to 
the sewer unless fully compliant with the requirements of all authorities with jurisdiction.
Empty Airgas-owned pressure vessels should be returned to Airgas.  Waste packaging 
should be recycled.  Incineration or landfill should only be considered when recycling is 
not feasible.  This material and its container must be disposed of in a safe way.  Empty 
containers or liners may retain some product residues.  Do not puncture or incinerate 
container.

:Disposal methods

Section 14. Transport information

HELIUM,
COMPRESSED

2.2

HELIUM,
COMPRESSED

2.2

HELIUM,
COMPRESSED

UN1046

2.2

UN1046 UN1046

DOT IMDG IATA

UN number

UN proper 
shipping name

Transport 
hazard class(es)

TDG

UN1046

HELIUM,
COMPRESSED

2.2

Mexico

UN1046

HELIUM,
COMPRESSED

2.2
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Section 14. Transport information

Special precautions for user

Transport in bulk according 
to Annex II of MARPOL 
73/78 and the IBC Code

Transport within user’s premises: always transport in closed containers that are 
upright and secure. Ensure that persons transporting the product know what to do in the 
event of an accident or spillage.

: Not available.

:

“Refer to CFR 49 (or authority having jurisdiction) to determine the information required for shipment of the 
product.” 

- - -

Limited quantity
Yes.

Packaging instruction
Passenger aircraft
Quantity limitation: 75 
kg

Cargo aircraft
Quantity limitation: 150 
kg

- Passenger and Cargo 
AircraftQuantity 
limitation: 75 kg
Cargo Aircraft Only
Quantity limitation: 150 
kg

Packing group

Additional 
information

Environment No. No. No.

-

No.

Product classified as 
per the following 
sections of the 
Transportation of 
Dangerous Goods 
Regulations: 2.13-2.17 
(Class 2).

Explosive Limit and 
Limited Quantity Index
0.125

Passenger Carrying 
Road or Rail Index
75

-

No.

-

Section 15. Regulatory information
U.S. Federal regulations :

Clean Air Act  Section 112
(b) Hazardous Air 
Pollutants (HAPs)

: Not listed

Clean Air Act Section 602 
Class I Substances

: Not listed

Clean Air Act Section 602 
Class II Substances

: Not listed

DEA List I Chemicals 
(Precursor Chemicals)

: Not listed

DEA List II Chemicals 
(Essential Chemicals)

: Not listed

TSCA 8(a) CDR Exempt/Partial exemption: Not determined

United States inventory (TSCA 8b): This material is listed or exempted.

SARA 302/304

SARA 304 RQ : Not applicable.

No products were found.

Composition/information on ingredients

SARA 311/312

Classification : Sudden release of pressure

Helium 100 No. Yes. No. No. No.

Name % Fire 
hazard

Sudden 
release of 
pressure

Reactive Immediate 
(acute)
health 
hazard

Delayed 
(chronic)
health 
hazard

Composition/information on ingredients
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Section 15. Regulatory information

This material is listed.Massachusetts :

New York : This material is not listed.

New Jersey : This material is listed.

Pennsylvania : This material is listed.

State regulations

International regulations

International lists

National inventory

Australia : This material is listed or exempted.

Canada : This material is listed or exempted.

China : This material is listed or exempted.

Europe : This material is listed or exempted.

Japan : Not determined.

Republic of Korea : This material is listed or exempted.

Malaysia : Not determined.

New Zealand : This material is listed or exempted.

Philippines : This material is listed or exempted.

Taiwan : This material is listed or exempted.

CEPA Toxic substances: This material is not listed.
Canadian ARET: This material is not listed.
Canadian NPRI: This material is not listed.
Alberta Designated Substances: This material is not listed.
Ontario Designated Substances: This material is not listed.
Quebec Designated Substances: This material is not listed.

WHMIS (Canada) Class A: Compressed gas.:

Canada

Section 16. Other information

Hazardous Material Information System (U.S.A.)

0

0

3

National Fire Protection Association (U.S.A.)

Health

Flammability

Physical hazards

Caution: HMIS® ratings are based on a 0-4 rating scale, with 0 representing minimal hazards or risks, and 4 
representing significant hazards or risks Although HMIS® ratings are not required on SDSs under 29 CFR 1910.
1200, the preparer may choose to provide them. HMIS® ratings are to be used with a fully implemented HMIS® 
program. HMIS® is a registered mark of the National Paint & Coatings Association (NPCA). HMIS® materials 
may be purchased exclusively from J. J. Keller (800) 327-6868.

The customer is responsible for determining the PPE code for this material.

Reprinted with permission from NFPA 704-2001, Identification of the Hazards of Materials for Emergency 
Response Copyright ©1997, National Fire Protection Association, Quincy, MA 02269. This reprinted material is 
not the complete and official position of the National Fire Protection Association, on the referenced subject 
which is represented only by the standard in its entirety.

0

S A

00Health

Special

Instability/Reactivity

Flammability

Canada Label requirements : Class A: Compressed gas.
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Section 16. Other information

2/12/2016

History

Date of printing

Date of issue/Date of 
revision

Version

To the best of our knowledge, the information contained herein is accurate. However, 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 materials may present 
unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot 
guarantee that these are the only hazards that exist.

Notice to reader

Date of previous issue

:

:

:

:

Indicates information that has changed from previously issued version.

References : Not available.

Key to abbreviations : ATE = Acute Toxicity Estimate
BCF = Bioconcentration Factor
GHS = Globally Harmonized System of Classification and Labelling of Chemicals
IATA = International Air Transport Association
IBC = Intermediate Bulk Container
IMDG = International Maritime Dangerous Goods
LogPow = logarithm of the octanol/water partition coefficient
MARPOL 73/78 = International Convention for the Prevention of Pollution From Ships,
1973 as modified by the Protocol of 1978. ("Marpol" = marine pollution)
UN = United Nations

2/12/2016

No previous validation

0.01

Copyright ©2001, National Fire Protection Association, Quincy, MA 02269. This warning system is intended to 
be interpreted and applied only by properly trained individuals to identify fire, health and reactivity hazards of 
chemicals. The user is referred to certain limited number of chemicals with recommended classifications in 
NFPA 49 and NFPA 325, which would be used as a guideline only. Whether the chemicals are classified by NFPA 
or not, anyone using the 704 systems to classify chemicals does so at their own risk.

Procedure used to derive the classification

Classification Justification

Press. Gas Comp. Gas, H280 Expert judgment

Date of issue/Date of revision : 2/12/2016 Date of previous issue : No previous validation Version : 0.01 10/10
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Health and Safety Plan 
UniFirst Uniform Services 
107 Luther Avenue 
Liverpool, NY 
September 2020 
 

GEI Consultants, Inc.  2020 Template 

Heat Stress Guidelines 

Form Signs & Symptoms Care Prevention3 

Heat Rash Tiny red vesicles in affected 

skin area.  If the area is 

extensive, sweating can be 

impaired. 

Apply mild lotions and 

cleanse the affected area. 

Cool resting and 

sleeping areas to permit 

skin to dry between heat 

exposures. 

Heat Cramps Spasm, muscular pain 

(cramps) in stomach area 

and extremities (arms and 

legs). 

Provide replacement fluids 

with minerals (salt) such as 

Gatorade. 

Adequate salt intake 

with meals1. 

ACCLIMATIZATION2 

Heat Exhaustion Profuse sweating, cool 

(clammy) moist skin, 

dizziness, confusion, pale 

skin color, faint, rapid 

shallow breathing, 

headache, weakness, 

and/or muscle cramps. 

Remove from heat, sit or lie 

down, rest, replace lost 

water with electrolyte 

replacement fluids (water, 

Gatorade) take frequent 

sips of liquids in amounts 

greater than required to 

satisfy thirst. 

ACCLIMATIZATION2 

Adequate salt intake 

with meals1, only during 

early part of heat 

season.  Ample water 

intake, frequently during 

the day. 

Heat Stroke HOT Dry Skin.  Sweating 

has stopped.  Mental 

confusion, dizziness, 

nausea, chills, severe 

headache, collapse, 

delirium, and/or coma. 

HEAT STROKE IS A 

MEDICAL EMERGENCY 

• Remove from heat. 

• COOL THE BODY AS 

RAPIDLY AS 

POSSIBLE by 

immersing in cold (or 

cool) water, or splash 

with water and fan.   

• Call for Emergency 

Assistance.   

• Observe for signs of 

shock. 

ACCLIMATIZATION2 

Initially moderate 

workload in heat (8 to 

14 days).  Monitor 

worker’s activities. 

Footnotes: 

1.) American diets are normally high in salt, sufficient to aid acclimatization.  However, during the early part of 

the heat season, (May, June), one extra shake of salt during one to two meals per day may help, so long 

as this is permitted by your physician.  Check with your personal physician. 

2.) ACCLIMATIZATION - The process of adapting to heat is indicated by worker's ability to perform hot jobs 

less fluid loss, lower concentrations of salt loss in sweat, and a reduced core (body) temperature and heart 

rate. 

3.) Method to Achieve Acclimatization - Moderate work or exercise in hot temperatures during early part of 

heat season.  Adequate salt (mineral) and water intake.  Gradually increasing work time in hot 

temperatures.  Avoid alcohol.  Normally takes 8 to 14 days to achieve acclimatization.  Lost rapidly, if 

removed from strenuous work (or exercise) in hot temperature for more than approximately 5 days. 
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Cold Stress Guidelines 

Stress Symptoms What to do 

Mild Hypothermia • Body Temp 98 to 90°F 

• Shivering 

• Lack of coordination, stumbling, 

fumbling hands 

• Slurred speech 

• Memory loss 

• Pale, cold skin 

• Move to warm area 

• Stay active 

• Remove wet clothes and 

replace with dry clothes or 

blankets 

• Cover the head 

• Drink warm (not hot) sugary 

drink 

Moderate Hypothermia • Body temp 90 to 86°F 

• Shivering stops 

• Unable to walk or stand 

• Confused and/or irrational 

• All of the above, plus: 

o Call 911 

o Cover all extremities 

completely 

o Place very warm objects, 

such as hot packs on the 

victim’s head, neck, chest, 

and groin 

Severe Hypothermia • Body temp 86 to 78°F 

• Severe muscle stiffness 

• Very sleepy or unconscious 

• Ice cold skin 

• Death 

• Call 911 

• Treat victim very gently 

• Do not attempt to re-warm 

Frostbite • Cold, tingling, stinging, or aching 

feeling in the frostbitten area, 

followed by numbness 

• Skin color turns red, then purple, 

then white or very pale skin 

• Cold to the touch 

• Blisters in severe cases 

• Call 911 

• Do not rub the area 

• Wrap in soft cloth 

• If help is delayed, immerse in 

warm (not hot) water 

Trench Foot • Tingling, itching, or burning 

sensation 

• Blisters 

• Soak feet in warm water, then 

wrap with dry cloth bandages 

• Drink a warm (not hot) sugary 

drink 
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Forms 



  Accident/Incident Report Form 
  

Page 1 of 2 

Please complete this form and send it 

to your Branch Manager, HR and CHSO 

within 24 hours of the incident.  

 
 

SECTION A                                    ACCIDENT/INCIDENT  DETAILS 
 

EMPLOYEE INFORMATION: OTHER INJURED (IF APPLICABLE):  
 
Name: 
 
 
Home Address:  
                                        Street Address                               City                   State                  Zip Code 

 
 

Contact Information:  (       )                           (       ) 
                                                  Primary                                       Secondary 

 
Date of Birth: 
 
Date of Hire: 
 
Branch:  
 
Supervisor:                                                

 
 Name: 
 
 
Home Address:  
                                        Street Address                               City                   State                  Zip Code 

 
 

Contact Information:  (       )                           (       ) 
                                                  Primary                                       Secondary 

 
Date of Birth: 
 
Date of Hire: 
 
Branch:  
 
Supervisor:                                                

 

Date and Time 
Accident/Incident 

 

Date and Time 
Reported  

 

LOCATION OF INCIDENT/ACCIDENT 
 

Project Name:                                            

Client and Location:  

or 

Office Location:  

 

          /         / 
 Month     Day          Year 
 
 

            A.M.               P.M. 
                             

 

           /          /      
 Month     Day          Year    
    
 

             A.M.             P.M. 

INCIDENT TYPE:  
(Check All That Applies) 

WITNESS INFORMATION 

  

Name: 

Contact Number: 

Company: 

□ Personal Injury/Illness   

□ Vehicle Accident 

□  Property Damage   

□ Environmental Spill 

□ Other 
 
WHAT HAPPENED TO THE INJURED PARTY:  First Aid Administered      Refused Treatment/Transport   Transported to Hospital       

                                           Returned to Work         Went Home             Went to Physician           Unknown 

Clinic/Hospital or  
Treating Physician:          Phone: 
 
                                                 Name                                   Street Address                                                  City                   State                  Zip Code 
 
 

SECTION B                                                  PERSONAL INJURY      
 

 
Cause of Injury:                                                              
 
Part of Body Injured:                                                                                                  Multiple Injuries:   Y  N  

Was PPE worn when injured? :   Y  N What PPE was worn? _________________________________________________ 
  
 

 

WAS INJURY A RESULT OF THE USE A MOTOR VEHICLE:    YES      NO      (If yes, complete Section C) 



  Accident/Incident Report Form 
  

Page 2 of 2 

Please complete this form and send it 

to your Branch Manager, HR and CHSO 

within 24 hours of the incident.  

  

SECTION C                                         AUTO ACCIDENT ONLY 
 

   DRIVER/VEHICLE INFORMATION 
 

 

Name of Insured:                                       

Department:   

Driver’s License Number:                         

DOB: ____/____/____  State: 

Description of Vehicle:   License Plate Number:   

Make:                 Model:                 Year:           Color:               

Owner:  

 

Name of Other Driver: 

Driver’s License Number:                            

State:  

Description of Vehicle:  License Plate Number:   

Make:                Model:             Year:           Color:                

Insurance Carrier: 

Policy Number:                           Ph. Number: 
 

SECTION D               PROPERTY DAMAGE OR CHEMICAL RELEASE ONLY 
 

 

Type of Damage(s): 

Cause of Damage(s):                                                                                                                            

Type of Chemical Released (if known): 

Quantity of Chemical Released: 

Spill Measures Employed:  

 

SECTION E      NATURE OF ACCIDENT/INCIDENT AND EXTENT OF INJURIES/DAMAGES  
                                                           (Please give a detailed description of what happened. Attach a sketch or picture if applicable) 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
I hereby certify that the above information is true and correct to my understanding of this accident/incident.   
 
 
Employee/Preparer’s Name          Date and Time 

 



Near Miss Report Form 

Please complete this form and send it to 
your Branch Manager, HR and the Safety 
Team within 24 hours of the near miss.  

NEAR MISS DETAILS 

Employee Name: 

Phone Number:  

Branch:  

Supervisor:  

Date and Time 
Accident/Incident 

Date and Time 
Reported 

LOCATION OF NEAR MISS 

Project Name:   

Client and Location:  

or 

Office Location: 

   /    / 
 Month     Day        Year 

  A.M.        P.M.

 /   /   
 Month     Day        Year    

   A.M.             P.M.

WHAT HAPPENED? 
  (Please give a detailed description of what happened. Attach photos or a sketch, if applicable.) 

☐ Photos were Taken 

WHAT WAS DONE? 
  (Please give a detailed description of what was done to prevent and incident from occurring.) 

☐  I have verbally contacted a member of the Safety Team and my Supervisor. 

Employee/Preparer’s Name  Date and Time 



SOP HS-001  Biological Hazards SOP HS-025 Manual Lifting
SOP HS-002  Bloodborne Pathogens SOP HS -26 Hazard Identification
SOP HS-003  Container Management SOP HS-27 Confined Space Entry for Sanitary Sewers
SOP HS-004  Driver Safety SOP HS-28 Safe Trailer Use
SOP HS-005a  Electrical Safety SOP HS-29 Overtime and Fatigue Management
SOP HS-005b Lockout/Tagout Accident Reporting Procedures
SOP HS-006  Excavation/Trenching Changes to the HASP
SOP HS-008a  Hand Tools (Non-Powered) Cold Stress
SOP HS-008b Powered Hand Tools Confined Space
SOP HS-009  Hazardous Substances Management Decon Procedures
SOP HS-010  Inclement Weather Exposure Guidelines
SOP HS-011  Ladders General PPE Usage
SOP HS-012  Noise Exposure Heat Stress
SOP HS-013  Nuclear Density Gauge Hearing Conservation
SOP HS-014  Utility Markout Lockout/Tagout
SOP HS-015  Respirator Fit Test Personal Hygiene
SOP HS-016  Traffic Hazards Respiratory Protection
SOP HS-017  Water Safety Review of Hazard Evaluation
SOP HS-018  Working Around Heavy Equipment Site Control
SOP HS-019  Rail Safety Site Emergency Procedures
SOP HS-020 Aerial Lift Slips, Trips, Falls
SOP HS-021 Mobile Equipment Other (Specify):
SOP HS-022 Aquatic Ecological Survey/Electrofishing Other (Specify):
SOP HS-023 Scaffolding Other (Specify):
SOP HS-024 Wilderness Safety Other (Specify):

Printed Name Signature

Project Number:

Date:

Project Name:

Time:

TOPICS COVERED (check all those covered):

Personnel Sign-in List

This sign-in log documents that a project specific-briefing was conducted in accordance with the site-specific HASP and GEI's H&S policy. GEI 
personnel who perform work on site are required to attend this project briefing. Applicable health and safety SOPs and any additional 
hazards are also required to be reviewed during this briefing.  Prior to the start of the project or upon the start of a new on-site project team 
member, this form must be completed. Please email this completed form to: 

 Project Safety Briefing Form

Briefing Conducted by: Signature:

SafetyTeam@geiconsultants.com

Page 1 of 1 Revised March 2017



TOPICS COVERED (check all those covered):
Accident Reporting Procedures General PPE Usage Site Control Other:
Cellular Phone Charged w/Service Heat Stress Site Emergency Procedures Other:
Changes to the HASP Hearing Conservation Slips, Trips, Falls Other:
Cold Stress Lockout/Tagout Traffic Safety Other:
Confined Space Personal Hygiene Other: Other:
Decon Procedures Respiratory Protection Other: Other:
Exposure Guidelines Review of Hazards Other: Other:

Time-In Time-Out

Daily Safety Briefing and Site Visitor Sign-In

Personnel Sign-in List
Printed Name Signature

Daily Safety Topic Description:  

Company Name

This sign-in log documents the tailgate briefing conducted in accordance with the site specific HASP.  Personnel who perform work operations on site are 
required to attend each briefing and to acknowledge receipt of each briefing, daily.

Project Name: 

Time: 
Signature:

Project Number: 
1Date: 
Briefing Conducted by: 

1 This form is applicable for only  1 day of site activity. Revised January 2015
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Appendix E 

GEI’s Health and Safety SOPs 
 
 

Applicable GEI H&S SOPs (check all that apply) 

☒ Biological Hazards – 001  ☐ Ladders -011  ☒ Mobile Equipment – 021 

☐ Bloodborne Pathogens – 

002 

 ☒ Noise Exposure -012  ☐ Aquatic Ecological Survey & 

Electrofishing -022 

☐ Container Management – 

003 

 ☐ Nuclear Density Gauge 

Operation -013 

 ☐ Scaffolding - 023 

☒ Driver Safety -004  ☒ Utility Markout-014  ☐ Wilderness Safety - 024 

☐ Electrical Safety Lock Out 

Tag Out -005 

 ☐ Respirator Fit Test 

Procedure-015 

 ☐ Manual Lifting – 025 

☒ Excavation Trenching -

006 

 ☒ Traffic Hazards -016  ☒ Hazard Identification - 026 

☒ Non-Powered Hand Tools 

-008a 

 ☒ Water Safety – 017  ☒ Confined Space Entry for 

Sanitary Sewers – 027 

☒ Powered Hand Tools – 

008b 

 ☒ Working Around Heavy 

Equipment – 018 

 ☐ Safe Trailer Use – 028 

☒ Hazardous Substances 

Management -009 

 ☐ Rail Safety -019  X COVID-19 Field Guidance 

☒ Inclement Weather – 010  ☐ Aerial Lift – 020   
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STANDARD OPERATING PROCEDURES 
SOP No. HS-001 Biological Hazards

 

1.1  Objective 
The objective of this Standard Operating Procedure (SOP) is to prevent or limit the 
potential for GEI personnel to encounter biological hazards during field activities. 

1.2 General 
This SOP is intended for use by employees engaged in work with the potential for contact 
with biological hazards such as animals, insects, plants, and sewage. The site-specific 
health and safety plan (HASP) should include a hazard assessment for the project that 
identifies the potential for encounters with biological hazards and the control methods to 
be implemented by GEI employees. These hazards must be reviewed in the project safety 
briefing and documented on the Project Safety Briefing form, found on the Safety page of 
the GEI intranet. 

1.3 Mammals 
During some site operations, animals such as stray or domesticated dogs or cats, 
raccoons, snakes, bears, rats, bats, etc. may be encountered. Employees should use 
discretion and attempt to avoid contact with animals. If these animals present a problem, 
efforts will be made to remove these animals from the site by contacting a licensed 
animal control technician.  

1.3.1 Rabies 
The rabies virus is transmitted through the bite of an infected animal or contact with 
saliva or brain/nervous system tissue of an infected animal. The rabies virus infects the 
central nervous system, causing disease in the brain. The early symptoms of rabies in 
people are fever, headache, and general weakness or discomfort. As the disease 
progresses, more specific symptoms appear and may include insomnia, anxiety, 
confusion, slight or partial paralysis, excitation, hallucinations, agitation, hypersalivation 
(increase in saliva), difficulty swallowing, and hydrophobia (fear of water). Death usually 
occurs within days of the onset of these symptoms. 

If you are bitten or think you may be exposed, wash any wounds immediately and 
thoroughly with soap and water. Then go to the hospital emergency room and notify the 
Project Manager and the People Safety Team. The doctor, possibly in consultation with 
the state or local health department, will decide if you need a rabies vaccination. 
Decisions to start series of vaccinations will be based on your type of exposure and the 
animal you were exposed to, as well as laboratory and surveillance information for the 
geographic area where the exposure occurred. If possible have someone document what 
type of animal it was, how it was behaving prior to the bite, what caused it to bite the 
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employee, and if it’s not a domestic animal that would be easy to find again in the future, 
try to get animal control on site to capture it.  An Incident Report Form must be 
completed and submitted, per GEI’s Incident reporting procedures. This form is available 
on the Safety App (smart phones) and on the Safety page on the GEI intranet. 

1.4 Insects and Arachnids 
Insects, including bees, wasps, hornets, mosquitoes, ticks, spiders, etc., may be present at 
a job site making the chance of a bite/sting possible. Some individuals may have a severe 
allergic reaction to an insect bite or sting that can result in a life-threatening condition. 
Some insect bites can transmit diseases such as Lyme disease or a virus such as West 
Nile. The following is a list of preventive measures: 

 Apply insect repellent prior to performing field work and as often as needed 
throughout the work shift. 

 Wear proper personal protective equipment (PPE), including protective clothing 
(work boots, socks, and light colored clothing). 

 Wear shoes, long pants with bottoms tucked into boots or socks, and a long-
sleeved shirt when outdoors for long periods of time, or when many insects are 
most active (between dawn and dusk). 

 When walking in wooded areas, avoid contact with bushes, tall grass, or brush as 
much as possible. 

 Field personnel who have or may have insect allergies must have insect allergy 
medication onsite and must inform the Site Safety Officer (SSO) and the People 
and Safety Team of their particular allergy prior to commencing work.  

 Field personnel should perform a self-check at the end of the day for ticks. 

1.4.1 Tick-borne Diseases 

Lyme Disease 
Lyme disease is caused by infection from a deer tick that carries a spirochete (a 
bacterium). During the painless tick bite, the spirochete may be transmitted into the 
bloodstream, often after feeding on the host for 12 to 24 hours. The ticks that cause the 
disease are often no bigger than a poppy seed or a comma in newsprint. The peak months 
for human infection are from May to September.  

Symptoms appear in three stages. First symptoms usually appear from 2 days to a few 
weeks after a person is bitten by an infected tick. Symptoms usually consist of a ring-like 
red rash on the skin where the tick was attached. The rash is often bulls-eye like with red 
around the edges and clear in the center. The rash may be warm, itchy, tender, and/or 
“doughy.” This rash appears in only 60 to 80 percent of infected persons. An infected 
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person also has flu-like symptoms of a stiff neck, chills, fever, sore throat, headache, 
fatigue, and joint pain. These symptoms often disappear after a few weeks. 

The second stage symptoms, which occur weeks to months later include meningitis, 
severe headache, drooping of the muscles on the face, called Bell’s Palsy, encephalitis, 
numbness, withdrawal, and lethargy. These symptoms may last for several weeks to 
several months. Third stage symptoms, which occur months or years later include 
arthritis, heart problems, and loss of memory. The third stage symptoms may mimic 
multiple sclerosis and Alzheimer’s disease. 

When in areas that could harbor deer ticks, employees should wear light color clothing, 
and visually check themselves and check and be checked by another employee when 
coming from wooded or vegetated areas. If a GEI employee has a tick bite, the People 
and Safety Team and Project Manager must be contacted immediately. The employee 
will be offered the option for medical treatment by a physician, which typically involves 
antibiotics. An Incident Report form must be completed in compliance with the Incident 
Reporting procedures. This form is available on the Safety App (smart phones) and on 
the Safety page on the GEI intranet. 

If personnel feel sick or have signs similar to those mentioned above, the SSO and the 
People and Safety Team must be notified immediately. 

 

Figure 1: From left to right, the deer tick adult female, adult male, nymph, and larva on a 
centimeter scale. 

How to Remove a Tick 
A tick can be removed from the skin by pulling gently at the head with tweezers. If 
tweezers are not available, use tissue paper or cloth to grasp the tick. It is important to 
grasp the tick as close to the site of attachment and use a firm steady pull to remove it. 
Wash hands immediately after with soap and water. The affected area should also be 
washed with soap and water, then disinfected with an antiseptic wipe, if available. All 
mouth parts must be removed from the skin. If the tick was removed by breaking off the 
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mouth parts, an irritation or infection may occur because the organism that is causing the 
disease can still enter the body through the skin.  

Treatment for Lyme Disease 
Treatment with antibiotics is effective and recovery is usually complete. For first stage 
symptoms, antibiotics are usually given orally. However, treatment for second and third 
stage symptoms is prolonged and recovery may take longer. Antibiotic treatment is 
usually provided intravenously for second and third stage Lyme disease. 

Babesiosis 
The deer tick can also cause Babesiosis, an infection of the parasite Babesia Microti. 
Symptoms of Baesiosis may not be evident, but may also include fever, fatigue and 
hemolytic anemia lasting from several days to several months. Babesiosis is most 
commonly diagnosed in the elderly or in individuals whose immune systems are 
compromised.  If there are no signs or symptoms of Babesiosis, usually no treatment it 
needed.  If an employee believes they might have Babesiosis they’ll see a physician to be 
tested.  Treatment usually consists of taking prescription medications for 7 to 10 days. 

Ehrlichiosis 
Ehrlichiosis is a tick-borne disease which can be caused by either of two different 
organisms. Human monocytic ehrlichiosis (HME) is caused by Ehrlichia chaffeensis, 
which is transmitted by the lone star tick (Amblyomma americanum). Human 
granulocytic anaplasmosis (HGA), previously known as human granulocytic ehrlichiosis 
(HGE), is caused by Anaplasma phagocytophilia, which is transmitted by the deer tick 
(Ixodes scapularis).  

Ehrlichiosis is transmitted by the bite of infected ticks, including the deer tick and the 
lone star tick. The symptoms of HME and HGE are the same and usually include fever, 
muscle aches, weakness and headache. Patients may also experience confusion, nausea, 
vomiting and joint pain. Unlike Lyme disease or Rocky Mountain spotted fever, a rash is 
not common. Infection usually produces mild to moderately severe illness, with high 
fever and headache, but may occasionally be life-threatening or even fatal. Symptoms 
appear 1 to 3 weeks after the bite of an infected tick. However, not every exposure results 
in infection.  For those that become infected a drug called Doxcycline will be prescribed.   

Rocky Mountain Spotted Fever  
Rocky Mountain spotted fever is a tick-borne disease caused by a rickettsia (a microbe 
that differs somewhat from bacteria and virus). In the eastern United States, children are 
infected most frequently, while in the western United States, disease incidence is highest 
among adult males. Disease incidence is directly related to exposure to tick-infested 
habitats or to infested pets. Rocky Mountain spotted fever is characterized by a sudden 
onset of moderate to high fever (which can last for 2-3 weeks), severe headache, fatigue, 
deep muscle pain, chills and rash. The rash begins on the legs or arms, may include the 
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soles of the feet or palms of the hands and may spread rapidly to the trunk or rest of the 
body. Symptoms usually appear within 2 weeks of the bite of an infected tick.  Like 
Ehrlichiosis the prescription drug Doxcycline is the first line treatment option.   

1.4.2 Mosquito-Borne Disease 

West Nile Virus 
West Nile Virus is a mosquito-borne infection transmitted through the bite of an infected 
mosquito. The symptoms of West Nile Virus can be asymptomatic (no symptoms) or in 
more serious cases can lead to West Nile Fever. West Nile Fever can include fever, 
headache, tiredness, body ache, an occasional rash on the trunk of the body, and swollen 
lymph glands, In severe cases, people have developed West Nile Encephalitis or 
Meningitis which symptoms include fever, headache, neck stiffness, tremors, coma, and 
in some cases death. The incubation period for the disease is usually 2 to 15 days. The 
symptoms can range from a few days to several weeks. Most mosquitoes are not infected 
and the chance of infection from a mosquito bite of an on-site employee is very small. 

1.5 Repellants 
The following precautions will be used to help reduce the risk of mosquito bites: 

Reduce mosquito-breeding areas by making sure wheelbarrows, buckets, and other 
containers are turned upside down when not used so that they do not collect standing 
water. According to the Environmental Protection Agency (EPA), many mosquitoes can 
breed in pooled water that’s minimal enough to fill a bottle cap. 

Wear shoes, long pants with bottoms tucked into boots or socks, and a long-sleeved shirt 
when outdoors for long periods of time, or when many mosquitoes are most active 
(between dawn and dusk). 

Use mosquito repellant according to the manufacturer’s directions when outdoors for 
long periods of time and when mosquitoes are most active. 

Centers for Disease Control and Prevention (CDC) evaluation of information contained 
in peer-reviewed scientific literature and data available from the EPA has identified 
several EPA-registered products that provide repellent activity sufficient to help people 
avoid the bites of disease carrying mosquitoes. Products containing these active 
ingredients typically provide reasonably long-lasting protection:  

 DEET (Chemical Name: N,N-diethyl-m-toluamide or N,N-diethly-3-methyl-
benzamide)  

 Picaridin (KBR 3023, Chemical Name: 2-(2-hydroxyethyl)-1-
piperidinecarboxylic acid 1-methylpropyl ester) 
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 Oil of Lemon Eucalyptus or PMD (Chemical Name: para-Menthane-3,8-diol) 
the synthesized version of oil of lemon eucalyptus 

 IR3535 (Chemical Name: 3-[N-Butyl-N-acetyl]-aminopropionic acid, ethyl ester)  

 Permethrin (3-Phenoxybenzyl (1RS)-cis,trans-3-(2,2-dichlorovinyl) -2,2-
dimethylcyclopropanecarboxylate) – Permethrin kills ticks and can be used on 
clothing (but not skin) 

The EPA characterizes the active ingredients DEET and Picaridin as “conventional 
repellents” and Oil of Lemon Eucalyptus, PMD, and IR3535 as “biopesticide repellents”, 
which are derived from natural materials. 

In general, higher concentrations of active ingredient provide longer duration of 
protection, regardless of the active ingredient, although concentrations above 
approximately 50 percent do not offer a marked increase in protection time. Products 
with less than 10 percent active ingredient may offer only limited protection, often from 1 
to 2 hours. Products that offer sustained release or controlled release (micro-
encapsulated) formulations, even with lower active ingredient concentrations, may 
provide longer protection times. Regardless of what product you use, if you start to get 
mosquito bites reapply the repellent according to the label instructions or remove yourself 
from the area with biting insects if possible.  

Clothing and other products can be purchased pre-treated, or products can be treated 
using EPA-registered products. Permethrin is the only pesticide approved by the EPA for 
these uses. Permethrin binds tightly to the fabrics, resulting in little loss during washing 
and minimal transfer to the skin. Permethrin is poorly absorbed through the skin, 
although sunscreens and other products may increase the rate of skin absorption. 

If you decide to use permethrin-treated clothing, consider these tips: 

 Read the application instructions carefully and apply the product according to the 
label directions. Do not over-treat products.  

 Permethrin treatments are only intended for use on fabrics; do not apply them 
directly to the skin or other items.  

 Do not apply permethrin to clothing while it is being worn.  

 Apply the product to clothing outdoors in well ventilated areas that are protected 
from wind.  

 Hang treated fabrics outdoors and allow them to dry completely before wearing 
them.  

 Wash permethrin treated clothing separately from other clothing items. 
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1.6 Poisonous Plants 
The potential for contact with poisonous plants, such as poison ivy, oak, and sumac exists 
when performing fieldwork in wooded or boggy areas. Urushiol, an oily organic allergen 
found in plants, can cause an allergic reaction when in contact with the leaves or vines.  

Poison ivy can be found as vines on tree trunks or as upright bushes. Poison ivy consists 
of three leaflets with notched edges. Two leaflets form a pair on opposite sides of the 
stalk, and the third leaflet stands by itself at the tip. Poison ivy is red in the early spring 
and turns shiny green later in the spring. Poison ivy grows throughout much of North 
America, including all states east of the Rocky Mountains. It is normally found in 
wooded areas, especially along edge areas where the tree line breaks and allows sunshine 
to filter through. It also grows in exposed rocky areas, open fields, and disturbed areas. 

Poison oak can be present as a sparsely-branched shrub. Poison oak can grow anywhere 
in the United States with the exception of Hawaii, Alaska, and some southwest areas that 
have desert climates. Poison oak is similar to poison ivy in that it has the same leaflet 
configuration; however, the leaves have slightly deeper notches.  

Poison sumac can be present in the form of a flat-topped shrub or tree. It has fern-like 
leaves, which are velvety dark green on top and pale underneath. The branches of 
immature trees have a velvety “down.” Poison sumac has white, “hairy” berry clusters. 
Poison sumac grows exclusively in very wet or flooded soils, usually in swamps and peat 
bogs, in the eastern United States.  
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To prevent exposure to these poisonous plants: 

 Wear proper PPE, including long sleeves, long pants, boots, and gloves. 

 Barrier skin creams, such as lotion containing bentoquatum (Tecnu®), may offer 
some protection prevent the occurrence of exposure symptoms. 

 Contact with poison ivy, sumac, or oak may lead to a skin rash, characterized by 
reddened, itchy, blistering skin which needs first aid treatment. Employees with 
known allergies should identify themselves to the SSO or Project Manager prior 
to starting field work as a precautionary measure. If you believe you have 
contacted one of these plants: 

o Immediately wash skin thoroughly with soap and water, taking care not to 
touch your face or other body parts.  

o Contact the People and Safety Team and Project Manager immediately 
after caring for affected skin. 

Lime Green – Poison Oak/Ivy 
Light Turquoise – Poison Oak 
Dark Green – Poison Ivy (except 
                          desert areas) 
Pale Green – Ivy/Sumac 
Turquoise – Ivy/Oak/Sumac 
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o Wash exposed clothing separately in hot water with detergent. 

 After use, clean tools, and soles of boots with rubbing alcohol or soap and lots of 
water. Urushiol can remain active on the surface of objects for up to 5 years. 

 If a rash occurs, contact the People and Safety Team and complete and submit an 
Incident Report Form. This form is available on the Safety App (smart phones) 
and on the Safety page on the GEI intranet. 

1.7 Sewage and Bacterial Impacted Sediments 
Some project work may be conducted at sites that serve or have served as a combined 
sewer overflow and consequently may have received untreated sanitary sewage from 
numerous sources. Decomposed sewage can potentially be encountered within sites and 
their sediments. Sediments could contain soil and marine microorganisms, and bacterium 
associated with sewage. Many of these bacterium can cause illness through ingestion, 
direct contact, or the inhalation of a bio-aerosol possibly in the form of dust. Potential 
respiratory exposure to biological agents can also occur through the inhalation of aerosols 
produced during sediment handling activities. PPE as identified in the site-specific HASP 
will be worn to minimize potential exposures. Employees will follow the 
decontamination or disposal procedures identified in the HASP.  

1.7.1 Fungal Spores in Soil – Valley Fever 
Valley Fever is an illness that usually affects the lungs. It is caused by the fungus 
Coccidioides immitis that lives in the top 2 to 12 inches of soil in many parts of 
California. When fungal spores are present, any work activity that disturbs the soil, such 
as digging, grading, or other earth moving operations, or vehicle operation on dirt roads, 
can cause the spores to become airborne, therefore increasing the risk of Valley Fever. 
All employees on sites where the fungus is present, and who are exposed to dusty 
conditions and wind-blown dusts are at increased risk of becoming infected. 

Valley Fever fungal spores are too small to be seen, and there is no reliable way to test 
the soil for spores before working in a particular place. Valley Fever can be found 
throughout the southwestern United States, parts of Mexico, and South America. Some 
California counties consistently have Valley Fever fungus present in the soil. In these 
regions Valley Fever is considered endemic. Health departments track the number of 
cases of Valley Fever illness that occur. This information is used to map illness rates as 
seen on the figures below from the Center of Disease Control Valley Fever Awareness 
website.  
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When present, symptoms usually occur between 7 to 21 days after breathing in spores, 
and can include: 

 Cough 

 Fever 

 Chest pain 

 Headache 

 Muscle aches 

 Rash on upper trunk or extremities 

 Joint pain in the knees or ankles 

 Fatigue 

Symptoms of Valley Fever can be mistaken for other diseases such as the flu (influenza) 
and TB (tuberculosis), so it is important for employees to obtain medical care for an 
accurate diagnosis and possible treatment.  

While there is no vaccine to prevent Valley Fever, the following important steps must be 
taken in order to limit risk: 

 Determine if the worksite is in an endemic area. Contact the local health 
department for more information about the risk in the county GEI is performing 
work that may disturb soils. 

 Prepare work plans and work practices that reduce employee’s exposure, which 
may include:  

o Provide air conditioned cabs with properly maintained dust filters for 
vehicles that generate heavy dust and make sure employees keep windows 
and vents closed. 

o Suspend work during heavy winds. 

 When exposure to dust is unavoidable, National Institute for Occupational Safety 
and Health (NIOSH)-approved respiratory protection with particulate filters rated 
as N95, N99, N100, P100, or High Efficiency Particulate Air (HEPA) must be 
provided. The Project Manager must work with the Safety Team to develop and 
implement a respiratory protection program in accordance with California’s 
Occupational Safety and Health Administration (Cal/OSHA’s) Respiratory 
Protection standard (8 CCR 5144) for the project.  

 Take measures to reduce transporting spores offsite, such as:  

o Clean tools, equipment, PPE, and vehicles before transporting offsite. 

o If employee’s clothing is likely to be heavily contaminated with dust, 
provide coveralls and change rooms, and showers where possible. 
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1.8 Injury Reporting 
If a GEI employee suffers an injury, bite, or sting on the job that is not life threating, call 
Medcor Triage at 1-800-775-5866 to speak with a medical professional. Then, 
immediately report the injury to the Supervisor/Project Manager and Regional Safety 
Officer.  

After verbal notification has been made, an Incident Report Form is to be completed by 
the employee and/or Supervisor/Project Manager and submitted to the People & Safety 
Team immediately following care of the incident. This form is available on the Safety 
App (smart phones) and on the Safety page on the GEI intranet. 

Upon notification from a Branch or Office Manager, Human Resources, and/or the 
receipt of the Incident Report Form, the Regional Health & Safety Officer (RHSO) will 
conduct an investigation and evaluation on what happened and how and why it happened. 
The Corporate Health and Safety Officer (CHSO) will then recommend (as necessary) 
engineering controls, personal protection equipment, training or other appropriate 
measures to minimize the potential for future injuries. The CHSO/RHSO may develop 
educational information based on lessons learned for distribution to GEI employees. 

1.9 Limitations 
Follow safety procedures as defined in the site-specific HASP. Appropriate PPE must be 
worn correctly to provide the intended level of protection.  

1.10 References 
http://www.cdc.gov/ncidod/dvbid/westnile/index.htm  
http://www.cdc.gov/ncidod/dvbid/westnile/qa/insect_repellent.htm 
http://www.epa.gov/pesticides/health/mosquitoes/insectrp.htm  
http://www.cdc.gov/niosh/topics/lyme/ 
Protecting Yourself from Ticks and Mosquitoes, NIOSH Fast Facts, Publication No. 

2010-119 
http://npic.orst.edu/pest/mosquito/ptc.html 
http://www.cdc.gov/features/valley-fever-10-things/ 
https://www.cdph.ca.gov/HealthInfo/discond/Documents/VFGeneral.pdf 
https://blog.epa.gov/blog/tag/mosquitoes/ 

1.11 Attachments 
None 

1.12 Contact 
Health&SafetyTeam@geiconsultants.com 
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STANDARD OPERATING PROCEDURE 
HS-004 Driver Safety 

 

1.1 Objective 

GEI has implemented a Safe Driving Program to encourage safe driving habits and 

promote the ongoing safety of our staff and the communities where we work. For more 

information, refer to the Operation of Vehicles section of GEI’s Employee Handbook. 

This Standard Operating Procedure (SOP) provides requirements and recommendations 

to minimize the potential risks while operating or riding in a motor vehicle. 

1.2 General 

GEI employees will adhere to the following requirements when operating a vehicle while 

conducting business on behalf of GEI. These requirements apply to GEI-owned, rental, 

and personal vehicles used to conduct GEI business:  

• Employees must maintain a valid and current driver’s license. 

• Employees using a personal vehicle for work-related travel must have proper 

insurance coverage that meets the requirements in the state in which they reside. 

• Employees must wear their safety belt while in a moving vehicle. 

• Vehicle incidents will be reported in accordance with GEI’s Incident Reporting 

procedures (refer to GEI’s Safety App for smart phones or the Safety page on the 

GEI intranet.). 

• Vehicles will be properly maintained and safely operated (refer to GEI’s Fleet 

Maintenance Program). 

• Employees will follow safe driving behaviors, which include limiting distractions 

such as manipulating radios or other equipment that may cause a distraction. 

Employees should not exceed the posted speed limit and should maintain a safe 

distance between other vehicles. 

• When parking a vehicle at a job site, the employee should position the vehicle in a 

manner which reduces or eliminates the need to operate the vehicle in reverse. It 

is recommended, a safety cone should be placed at the rear of the vehicle after 

parking the vehicle and be removed prior to moving the vehicle. This 

precautionary measure makes the employee aware of other vehicles, equipment, 

and structures within the backup radius of the vehicle. 

When driving an unfamiliar vehicle (rental or GEI-owned), it is the driver’s responsibility 

to orient themselves to the vehicle by: 
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• Walking around the vehicle to observe the condition of the vehicle and hazards 

that could be within the travel path. 

• Becoming familiar with the size of the vehicle. 

• Note if the vehicle has anti-lock braking system (ABS1). 

• Adjusting mirrors (rear and side). 

• Adjust seats to be situated as far back as safely practical, away from the air bag, 

located in the steering wheel. 

• Becoming familiar with dashboard, center console, and steering controls.  

• Locating the turn signals, windshield wipers, lights, emergency flashers, and the 

heating, air conditioning, and defrost controls. 

1.3 Driving Defensively 

Driving defensively means not only taking responsibility for oneself and actions but also 

keeping an eye on “the other guy.” Good defensive drivers may be able to anticipate what 

the other driver will do next. GEI recommends the following guidelines to help reduce 

risks while driving: 

• Do not start the vehicle until each passenger and any belongings are secured in the 

vehicle.  

• Remember that driving above or below the speed limit can increase the likelihood 

of a collision. 

• Be aware of impaired drivers; if a car is straddling the center line, weaving, 

making wide turns, stopping abruptly, or responding slowly to traffic signals, the 

driver may be impaired or using a cellular telephone. Avoid an impaired driver by 

turning right at the nearest corner or exiting at the nearest exit.  

o If it appears that an oncoming car is crossing into your lane, pull over to 

the roadside, sound the horn, and flash the headlights. 

o If an unsafe or suspicious driver is observed, notify the police. 

• Follow the rules of the road. Do not contest the “right of way” or try to race 

another car during a merge. Always be respectful of other motorists. 

                                                 

 
1 ABS is a mechanism that allows the wheels on a vehicle to maintain contact with the surface of the road, 

based on inputs from the driver (braking), to prevent the wheels from locking up (ceasing rotation) and to 

avoid an uncontrolled skid. 
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• Allow large vehicles, including tractor trailers, extra breaking distance, turning 

radius, and avoid traveling in the other driver’s blind spots. 

• Do not follow too closely. GEI employees should use a minimum of “3-second 

following distance.” 

• While driving, be cautious, aware, and responsible. 

• Use extra caution, observe road signs, and reduce speed in construction areas and 

school zones. 

• Always be aware of pedestrians, bicyclists, and motorcyclists. 

1.4 Cellular Phone Use and Other Distractions 

Refer to the Portable Communication Device Use While Driving section of the GEI 

Employee Handbook for GEI’s policy on the use of cellular telephones while operating a 

vehicle. 

1.5 Drugs and Alcohol 

The use of illegal drugs or alcohol is prohibited when driving a vehicle on GEI business. 

Be aware of the side effects of prescription and over-the-counter medications which can 

impair an employee’s ability to drive. 

1.6 Adverse Driving Conditions 

When operating a vehicle, its possible adverse driving conditions may be encountered.  

Below is a list of possible conditions and how they can be mitigated. 

 

1.6.1 Driving at Night 

Vision maybe limited at night due to impairment of the driver’s depth perception, color 

recognition, and peripheral vision. Another factor adding danger to night or early 

morning driving is fatigue. Drowsiness makes driving more difficult by dulling 

concentration and slowing reaction time. Effective measures to minimize these hazards 

by preparing the car and following guidelines: 

• Check the headlights to ensure they are properly aimed. If you notice the 

headlights are not properly aimed, report it to the Branch Manager, or if 

applicable the rental car agent. Misaimed headlights blind other drivers and 

reduce the driver’s ability to see the road. 

• In addition to the known hazards of consuming alcohol prior to driving, night 

driving can potentially be affected because the recovery rate of glare from 

headlights is prolonged.  Thus reducing your ability to see. 
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• Smoking in GEI vehicles and rentals is not permitted.  When driving a personal 

vehicle for business, avoid smoking while driving. Nicotine and carbon monoxide 

may hamper night vision. 

• Observe driving safety as soon as the sun goes down. Twilight is one of the most 

difficult times to drive, because the eyes’ pupils are constantly changing to adapt 

to the growing darkness Always use headlights at dusk and at dawn; lights will 

not help the driver see better in early twilight, but they will make it easier for 

other drivers to see your car. Drive at a speed that allows you to see the road that 

is within the headlights span.  Driving in a manner that prevents you from seeing 

hazards as they are illuminated is known as overdriving the headlights; it may be 

necessary for the driver to reduce speed to be prepared to brake within the 

illuminated area of the headlights. 

• If an oncoming vehicle does not lower beams from high to low, avoid glare by 

watching the right edge of the road and using it as a steering guide. 

• The driver should make frequent stops for light snacks and exercise. If the driver 

is too tired to drive, stop in a safe area and get some rest. 

1.6.2 Snow/Freezing Conditions 

When snow and ice are present, be prepared by following these winter driving safety tips. 

1.6.2.1 Prepare the Vehicle Before a Snowstorm 

• Check under the hood and take a look at the vehicles cooling system. Make sure 

the vehicle contains adequate antifreeze and the hoses are in good condition. 

• Test heaters and defrosters ahead of time to make sure they are in good working 

condition. 

• Test the windshield wipers and check the condition of the wiper blades. If wipers 

leave streaks on the windshields, replace the blades at the next possible 

opportunity. Keep the receipt to expense the cost with GEI or with the car rental 

company. 

• It is recommended that a windshield washer/antifreeze solution is used during 

winter conditions. 

• Check the lights on the vehicle and periodically clear them of snow and dirt. 

• Vehicle batteries need extra power in cold conditions. Make sure the battery’s 

terminals are clean and cables are secure. 

• Determine if the vehicle has a anti-lock brake (ABS) system. 

• Keep the gas tank at least half-full in the winter to help avoid gas line freeze up. 
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1.6.2.2 Driving During and After a Snowstorm 

• Wear sunglasses to aid in limiting reflection from snow. 

• Be aware of blind spots created by snow banks. 

• Be extra cautious of pedestrians and other vehicles in intersections. 

• Allow extra time for braking and increase the distance between your car and the 

car immediately in front of the car. 

• Reduce speed and do not exceed the posted limit. 

• If the tires starts to lose traction, remove the foot off the gas and gradually reduce 

speed. Accelerate slowly once traction is regained. 

• If the vehicle starts to skid, and does not have anti-lock brakes, steer into the skid. 

This will bring the back end of the car in line with the front.   Avoid using the 

brakes. If the vehicle does have anti-lock brakes, firmly brake as you steer into the 

skid. 

1.6.3 Driving In the Rain 

To prevent losing control of the car on wet pavement, take these preventive measures. 

• Prevent skids by driving slowly and carefully, especially on curves. 

• Steer and brake with a light touch. 

• When necessary to stop or slow, do not brake hard or lock the wheels. 

• Maintain mild pressure on the brake pedal. 

Skidding 

If the car begins to skid, ease the foot off the gas, and carefully steer the car in the 

direction you want the front of the car to go. For cars without anti-lock brakes, avoid 

using the brakes. This procedure, known as “steering into the skid,” will bring the back 

end of the car in line with the front. If the car has anti-lock brake systems (ABS), brake 

firmly as you steer into the skid. 

Hydroplaning 

Hydroplaning happens when the water in front of the tires builds up faster than the car’s 

weight can push it out of the way. The water pressure causes the car to lose contact with 

the road surface and slide on a thin layer of water between the tires and the road. At this 

point, the car can be completely out of contact with the road, making it possible for the 

driver to skid or drift out of the lane, or even off the road. 
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To avoid hydroplaning, keep the tires properly inflated and maintain good tread on the 

tires. If tires need to be replaced on a company vehicle, notify the branch manager or 

their designee. Slow down when roads are wet, and stay away from puddles. Try to drive 

in the tire tracks left by the cars in front of the vehicle. If the car begins to hydroplane, do 

not brake or turn suddenly. This could throw the car into a skid. Ease the foot off the gas 

until the car slows; accelerate slowly once traction is regained. If braking is needed, do so 

gently with light pumping actions. If the car has ABS, brake normally; the car’s computer 

will mimic a pumping action, as necessary. 

If weather conditions worsen to the point where the driver is not comfortable driving, pull 

the vehicle over to a safe location until conditions improve. Do not drive during severe 

weather conditions. Do not attempt to drive on roads with standing water or that have 

been flooded. Find an alternate route if these conditions exist. 

1.6.4 Off Road 

If operation of a vehicle is required off public or private roads or in situations where four-

wheel-drive vehicles are required, the appropriate vehicle for the situation will be used.  

Be sure any gear or equipment is secured inside the vehicle so it doesn’t bounce around 

while the vehicle is off-road. 

• Know the underside of the vehicle. Look under the vehicle and learn where the 

lowest-hanging parts are located so they are not damaged. 

• Scout tricky terrain on foot. Don’t hesitate to get out of the vehicle to examine, up 

close, the terrain and soil conditions. And be sure to scout out what’s on the other 

side of a hill ahead of time so there are no surprises. 

• Drive cautiously. Drive, “as slow as possible, as fast as necessary.” Remember to 

use the gears to efficiently manage engine power, braking, and torque. 

• Create a mental picture. Look ahead and visualize the paths to the vehicle will 

travel. Follow those paths. 

• Drive straight up and down hills. Avoid diagonal lines that put the vehicle in a 

situation where it might roll. 

1.7 Driver Training 

GEI employees are required to complete driver safety training every 3 years. This 

training is managed by the People Team and will be assigned through GEI’s e-learning 

provider. 
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1.8 Injury Reporting 

GEI employees will report incidents involving GEI personnel or subcontractor personnel, 

such as:  lost time injuries, injuries requiring medical attention, near miss incidents, fires, 

fatalities, accidents involving the public, chemical spills, vehicle accidents, and property 

damage.  The following steps must be followed when an incident occurs: 

1. In life-threatening situations, immediately call 9-1-1. 

2. Stop work activity to address any injury, illness, property damage, spill or other 

emergency. 

3. Immediately report any incidents to your Supervisor/Project Manager and 

Regional Health & Safety Officer. 

4. If your injury or illness is not life-threatening, call Medcor Triage at 1-800-775-

5866 to speak with a medical professional. 

5. Complete an Incident Report Form immediately after addressing the incident.  

Report forms are available on GEI’s Safety App (for smart phones) and on the 

Safety page on the GEI intranet. 

 

For vehicle accidents involving another vehicle or damage to property, the employee will 

take pictures of each vehicle or property involved in the incident and obtain a police 

report. In some municipalities police will not be dispatched to a non-injury accident, but 

every effort needs to be made to try and obtain the report.  

1.8.1 Injury Triage Service  

If a GEI employee experiences a work-related injury that is not life-threatening, the 

employee will initiate a call to Medcor Triage at 1-800-775-5866. The injured employee 

will detail any medical symptoms or complaints which will be evaluated by a Registered 

Nurse (RN) specially trained to perform telephonic triage.   The RN will recommend first 

aid self-treatment or refer the injured employee for an off-site medical evaluation by a 

health professional at a clinic within GEI’s workers compensation provider network. GEI 

employees are still required to follow our Accident Reporting procedures as listed above. 

1.9 Limitations 

Follow safety procedures as defined in the site-specific HASP. 

1.10 References 

National Safety Council  

Oklahoma Safety Council 

GEI Consultants, Inc. Employee Handbook 

 

1.11 Attachments 
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None 

1.12 Contact 

SafetyTeam@geiconsultants.com 

1.13 Review History 

• December 2017 

• November 2016 

• May 2014 

• November 2013 

• January 2011 
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STANDARD OPERATING PROCEDURES 
SOP No. HS-008a Non-Powered Hand Tools 

 

1.1 Objective 
This Standard Operating Procedure (SOP) is intended for use by employees working with 
non-powered hand tools. The site-specific health and safety plan (HASP) should include a 
hazard assessment for the project that identifies the hazards associated with the non-powered 
hand tools that will be used. These hazards should be reviewed during the project safety 
briefing and documented on the Project Safety Briefing form, found on the Safety page of the 
GEI intranet. 

1.2 General  
Misuse of hand tools accounts for the majority of accidents and injuries involving hand tools. 
Only use a tool for the task which it was designed for. If the right tool isn’t available contact 
the Project Manager and discuss what is needed. Improper maintenance is another leading 
cause of injuries. Employees using hand tools may be exposed to a number of other 
potentially serious hazards: falling objects (i.e., objects can fall as a result of contact with 
tools or objects which are abrasive or splash), harmful dust, fumes mists, vapors, and gases, 
as well as contact with electrical power sources.  

1.2.1 Condition of Tools 
All hand tools, whether furnished by GEI or the employee, will be maintained in safe 
working condition. All hand tools must be inspected before use. Never use a tool if its handle 
has splinters, burrs, cracks, splits or if the head of the tool is loose. Never use impact tools 
such as hammers, chisels, punches or steel stakes having mushroomed (flattened) heads. Tag 
worn, damaged or defective tools “Out of Service” and do not use them; notify your Branch 
Manager or Project Manager so that the tool can be replaced or repaired. If the tools cannot 
be repaired they will be disposed of properly. GEI does not issue or permit the use of unsafe 
hand tools.   

1.2.2 Personal Protective Equipment 
Employees using hand tools will be provided with the personal protective equipment (PPE) 
necessary to protect them from the hazard of the tool as well as the associated hazards with 
using the tool. (i.e., projectile debris, dust, etc.). All employees will wear work gloves, steel 
toe or composite toe boots, and safety glasses at a minimum. In addition, face shields and 
hearing protection may be required. Most hand injures can be avoided with the proper use of 
PPE. PPE must be maintained in good condition, kept clean and properly stored when not in 
use. More information regarding PPE is located in Section 6 of GEI’s Corporate Health and 
Safety Program. 
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1.2.3 General Safe Practices 
Never wear sandals, open-toed or canvas shoes when working with tools. Always tie back 
long hair. Avoid loose-fitting clothes which might become entangled in a tool. Always 
remove rings and other jewelry. Make sure your grip and footing are secure when using large 
tools. Never carry tools up ladders; use a tool belt, hoist, or a rope. Use extra caution when 
using tools at heights – a falling tool could kill a co-worker. Always pass a tool to another 
person by the handle – never toss it to them. Never use a tool with hands are wet, oily, or 
greasy. Select ergonomically-designed tools for work tasks when movements are repetitive 
and forceful. Always make sure observers are at a safe distance. Always secure work with a 
vice, clamp, or other support. 

1.3 Non-Power Hand Tools 
Non-powered hand tools include anything from axes to wrenches. Even though the tool is 
powered by human inertia, injuries from improper use of non-powered hand tools often 
involve severe disabilities. 

1.3.1 Knives 
Only use a knife with a sharpened blade. Pull the knife through the object and away from 
your body; pulling motions are easier to manage. Never use a knife if its handle has splinters, 
burrs, cracks, splits or if the blade is loose. Knives should never be used as screwdrivers, pry 
bars, or can openers. Never pick up knives by their blades. Always carry knives with their 
tips/points toward the floor. Never carry knives, scissors, or other sharp tools in pockets. 
Never attempt to catch a falling knife. When not in use, knives should be stored in sheaths. 
Box cutters will be self-retracting.  

1.3.2 Wrenches 
Never use wrenches that are bent, cracked, badly chipped, or having loose or broken handles. 
Discard any wrench with spread or battered jaws; if the handle is bent; or if a wrench has 
broken or battered points and notify your Branch Manager so that a replacement can be 
made. Never slip a pipe over a single head wrench handle to increase leverage. Never use a 
shim to make a wrench fit. Pull on a wrench using a slow, steady motion. Do not use push 
force on a wrench; you could lose your balance if the wrench slips.  

1.3.3  Screwdrivers 
Always match the size and type of screwdriver blade to fit the head of the screw. Do not hold 
the work piece against your body while using a screwdriver. Never put your fingers near the 
tip of a screwdriver when tightening a screw. Never use a screwdriver to make a starting hole 
for screws. Never use a screwdriver as a chisel, pry bar, or nail puller. When performing 
electrical work, always use an insulated screwdriver. Never use a screwdriver to test the 
charge of a battery.  
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1.3.4 Hammers 
Never use a hammer if your hands are oily, greasy or wet. Always check behind you before 
swinging a hammer. Use a claw hammer for pulling nails. Never strike nails or other objects 
with the “cheek” of the hammer. Do not strike a hardened steel surface, such as a cold chisel, 
with a claw hammer. Never strike one hammer against another hammer. Never use a hammer 
as a wedge or a pry bar. 

1.3.5 Pliers 
Never use pliers which are cracked, broken, or sprung. Never use pliers as a wrench or a 
hammer. Do not attempt to force pliers by using a hammer on them. Never slip a pipe over 
the handles of pliers to increase leverage. When performing electrical work, always use 
insulated pliers. When using diagonal cutting pliers, shield loose pieces of cut material from 
flying into the air by using a cloth or your gloved hand. 

1.3.6 Snips 
Never use snips as a hammer, screwdriver, or pry bar. Always wear safety glasses or safety 
goggles when using snips to cut materials. Always wear work gloves when cutting materials 
with snips. Keep the blade aligned by tightening the nut and bolt of the snips. Never use 
straight cut snips to cut curves. Always use the locking clip on the snips when you have 
finished using them. Never leave or store snips in the open position.  

1.3.7 Hand Saws 
Always keep handsaws sharp and free of rust to prevent them from binding or jumping. 
Never carry a saw by the blade. Always hold the work piece firmly against a work table. 
Keep control of saws by releasing downward pressure at the end of the stroke. Never use an 
adjustable blade saw such as a hacksaw, coping saw, keyhole saw, or bow saw, if the blade is 
not taut. Oil saw blades after each use. Never force the saw through the cut as this may cause 
the saw to buckle or fly out of the groove and cause injury.  

1.3.8 Chisels 
Only use sharpened chisels. Never use chisels having mushroomed (flattened) striking heads. 
Whenever possible, hold a chisel by using a tool holder. Clamp small work pieces in a vise 
and chip towards the stationary jaw of the vise. Chip or cut away from yourself and keep 
both hands in back of the cutting edge. Always wear safety glasses or a face shield.  

1.3.9 Vise and Clamps 
Never use a vise having worn or broken jaw inserts, or having cracks or fractures in the body 
of the vise. Position the work piece in the vise so the entire face of the jaw supports the work 
piece. When clamping a long work piece in a vise, support the far end of the work piece by 
using an adjustable pipe stand or saw horse. Never slip a pipe over the handle of a vise to 
increase leverage. Never use a C-clamp for hoisting materials. Never use a C-clamp as a 
permanent fastening device.  
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1.3.10 Jacks 
A manufacture’s rated capacity must be clearly marked on all jacks and all jacks must have a 
stop indicator. When using a jack, never exceed the capacity of the stop indicator. Jacks 
should be lubricated and inspected regularly. When setting up a jack, ensure the base is 
centered on a firm, level surface. The jack head should also be placed against a level surface. 
Lift force should be applied evenly. Put a block under the base of the jack when the 
foundation is not firm. If it seems likely the cap could slip, place a block between the jack 
cap and load. Immediately block the load after it is lifted.  

1.4 Injury Reporting 
If a GEI employee suffers an injury on the job that is not life threating, call Medcor Triage at 
1-800-775-5866 to speak with a medical professional. Then, immediately report the injury to 
the Supervisor/Project Manager and Regional Safety Officer.  

After verbal notification has been made, an Incident Report Form is to be completed by the 
employee and/or supervisor/project manager and submitted to the People & Safety Team 
immediately following care of the incident. This form is available on the Safety App (smart 
phones) and on the Safety page on the GEI intranet. 

Upon notification from a Branch or Office Manager, Human Resources, and/or the receipt of 
the Incident Report Form, the Regional Health & Safety Officer (RHSO) will conduct an 
investigation and evaluation on what happened and how and why it happened. The Corporate 
Health & Safety Officer (CHSO) will then recommend (as necessary) engineering controls, 
personal protection equipment, training or other appropriate measures to minimize the 
potential for future injuries. The CHSO/RHSO may develop educational information based 
on lessons learned for distribution to GEI employees. 

1.5 Limitations 
Follow safety procedures as defined in the site-specific HASP or in the manufacturer’s 
specifications. Appropriate PPE must be worn correctly to provide the intended level of 
protection. If a hand tool is being used that is not identified in this SOP consult the 
manufacturer’s literature and contact the Safety Team so we can include the information in a 
future version of this SOP. 

1.6 References 
OSHA Standards for the Construction Industry, Subpart I 
Risk Analytics, LLC Hand Tools Training, 2006 
 

1.7  Attachments 
None 
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1.8 Contact 
Health&SafetyTeam@geiconsultants.com 
 

1.9 Review History 
 July 2016 
 May 2014 
 August 2011 
 October 2010 
 One revision date unable to be found 
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STANDARD OPERATING PROCEDURES 
SOP No. HS-008b Powered Hand Tools 

 

1.1 Objective 
This Standard Operating Procedure (SOP) is intended for use by employees working with 
powered hand tools. The site-specific health and safety plan (HASP) should include a hazard 
assessment for the project that identifies the hazards associated with the powered hand tools 
that will be used. These hazards should be reviewed during the project safety briefing and 
documented on the Project Safety Briefing form, found on the Safety page of the GEI 
intranet. 

1.2 General  
Misuse of hand tools accounts for the majority of accidents and injuries involving hand tools. 
Only operate power tools according the manufacturer’s instructions. Employees using power 
tools may be exposed to a number of potentially serious hazards including being hit by flying 
material from the work piece; hit by a flying part of a broken tool; explosion or fire resulting 
from sparks from a tool igniting combustible materials; electric shock from a broken tool, 
frayed or defective power cord, or improper grounding; exposure to harmful dust, fumes 
mists, vapors, and gases. Hazards are usually caused by misuse, improper maintenance, 
improper or inefficient training, and complacency.  
 
1.2.1 Condition of Tools 
All hand tools, whether furnished by GEI or the employee, will be maintained in safe 
working condition with regular maintenance. Always inspect each tool, as well as power 
cords and attachments, for damage before use. Make sure the power is off and locked out 
before inspecting. Insure the tool guards are in place and functioning. Ensure that blades, 
bits, and other attachments are securely fastened. Tag worn, damaged, or defective tools “Out 
of Service” and do not use them; notify your Branch Manager or Project Manager so that the 
tool can be replaced or repaired. If the tools cannot be repaired they will be disposed of 
properly. GEI does not issue or permit the use of unsafe hand tools.  

1.2.2 Personal Protective Equipment 
Employees using hand tools will be provided with the personal protective equipment (PPE) 
necessary to help protect them from the hazards of the tool as well as the associated hazards 
with using the tool. (i.e., projectile debris, dust, etc.). All employees will wear work gloves, 
steel toe or composite toe boots, and safety glasses at a minimum. In addition, face shields 
and hearing protection may be required. Most hand injures can be avoided with the proper 
use of PPE. PPE must be maintained in good condition, kept clean and properly stored when 
not in use. More information regarding PPE is located in Section 6 of GEI’s Corporate 
Health and Safety Program.  
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1.2.3 General Safe Practices 
Never wear sandals, open-toed or canvas shoes when working with tools. Always tie back 
long hair. Avoid loose-fitting clothes which might become entangled in a tool. Always 
remove rings and other jewelry. Never use a tool without its guard in place. Make sure your 
grip and footing are secure when using large tools. Never carry tools up ladders; use a tool 
belt, hoist, or a rope. Use extra caution when using tools at heights – a falling tool could kill a 
co-worker. Always pass a tool to another person by the handle – never toss it to them. Select 
ergonomically-designed tools for work tasks when movements are repetitive and forceful. 
Always make sure observers are at a safe distance. Always secure work with a vice, clamp, 
or other support. Moving work surfaces can cause the tool to “kick back.” Use extra caution 
when using power tools around flammable materials. Use fire curtains when appropriate and 
keep a properly charged fire extinguisher within a reasonable distance. Never surprise 
someone using a power tool. Check above, underneath, and behind solid surfaces if possible, 
to make sure it’s safe to proceed and there isn’t another person working on the other side.  
 
1.2.4 Guarding 
When power tools are designed to accommodate guards, they will be equipped with such 
guards prior to, and at all times during use. All guards will be in good condition and be 
adequate to provide protection to the employee. Regulations stipulate that the following parts 
of a power tool must be guarded: gears, sprockets, chain drives, belts, pulleys, drums, 
revolving or reciprocating parts, exposed shafts and projecting shaft ends, collars, clutches, 
and couplings.  

1.2.5 Safety Switches 
Safety switches allow the tool to be turned “off” quickly. Hand-held power tools must be 
equipped with a positive on-off, a momentary on-off, or a constant pressure switch. A 
positive on-off is a standard on-off switch. Platen sanders, disc sanders, scroll saws, and 
grinders with less than 2-inch-diameter discs may have a standard on-off switch. A 
momentary on-off can be turned “off” by a single motion of the same finger or fingers that 
turn it on. Drills, reciprocating and saber saws, grinders, and belt sanders may have a 
momentary on-off switch. A constant pressure switch shuts off power upon release. Circular 
saws and chain saws may have a constant pressure switch. Always test switch to insure it is 
functioning properly.  

1.2.6 Blind Operations 
A "blind" operation is any circumstance using any type of saw, drill, or other cutting or 
penetrating tool where you can’t see behind what is being cut. When making a blind cut or 
drilling operation, be sure that hidden electrical wiring, water pipes, or any mechanical 
hazards are not in the blade path. If wires are present, they must be disconnected at the power 
source by a qualified person or avoided. Contact with live wires could cause lethal shock or 
fire. Water pipes should be drained and capped. Always hold the tool by the insulated 
grasping surfaces. 
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1.2.7 Kickback 
Kickback is a sudden, uncontrolled reaction to a pinched blade, causing the tool to lift up and 
out of the work piece toward the operator. Misuse, buildup of sap or dirt on the blade, 
insufficient set, dullness, and unguided cuts, can all cause kickback. Avoid kickback by 
keeping saw blades sharp, having proper amount of set in the teeth, keeping saw blades 
clean, and support large panels so they will not pinch the blade. Set blade depth to no more 
than 1/4 inch greater than the thickness of the material being cut. Release the switch 
immediately if the blade binds or the saw stalls. 

1.2.8 Power Tool Accessories 
The choice of a wrong accessory or incorrect use can result in serious injury. Read and 
understand the recommendations in the owner/operators manual for the tool and the 
accessory literature. Don't use an accessory or attachment unless: the power tool 
manufacturer recommends its use on their product; the accessory's limitations and 
specifications match the limitations and specification of the power tool; the use of the 
accessory does not require the removal of any guards; and you understand the instructions 
that describe the safe use of the accessory or attachment. Always unplug tools before 
installing, adjusting, and changing any accessory or attachment of any kind. 

1.3 Types of Power-Operated Hand Tools 
Power tools include electric, battery-powered, liquid fuel, hydraulic, pneumatic (air), and 
powder-actuated. Power tools operate at high speeds; when things go wrong, it happens fast.  

1.3.1 Electric Power-Operated – Corded 
Electric power-operated tools that use a cord will either be double-insulated type or have a 
three-wire cord plugged into a grounded receptacle, grounded according to Occupational 
Safety and Health Administration (OSHA) regulations. A ground fault circuit interrupter 
(GFCI) will be used between the power operated tool and the power source. Test the GFCI 
before each use and use a portable GFCI if necessary. Power tools should always be stored in 
a dry place when not in use. Never use a tool in wet/damp conditions unless designed to be 
used in such an environment. Never carry power tools by the cord or yank the cord to 
disconnect it. Always keep tools and cords away from heat, oil, and sharp edges. Always 
disconnect power tools when not in use and when changing accessories such as blades and 
bits.  

1.3.2 Electric Power-Operated – Battery (Cordless) 
Electric power-operated tools that run on batteries should be charged in a dry location and 
away from all combustible materials. Do no operate cordless tools in or near flammable 
liquids or explosive atmospheres. Motors in these tools may spark and ignite fumes. Always 
recharge a cordless tool and its battery with its own specified charging unit. Never attempt to 
recharge a cordless tool in a recharging unit not specifically recommended for that tool. 
Remove batteries or lock the switch in its “OFF” position before changing accessories, 
adjusting or cleaning tools. This removes the power supply while hands are in vulnerable 
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locations such as near switches, bits, or blades. Do not store the battery pack in a container 
with metal objects such as wire, nails, or coins as it could short the battery. Do not expose the 
battery pack to moisture, frost, or temperature extremes of over 110 degrees Fahrenheit or 
under -20 degrees Fahrenheit.  

1.3.3 Liquid Fuel Power Tools 
Liquid fuel power tools will be stopped, turned “off,” and cooled while being refueled, 
serviced, or maintained. Fuel will be transported, handled, and stored in accordance with 
federal regulations. Safety Data Sheets (SDS) for fuel or chemicals will be accessible during 
use of the tools. The tool must be used in a well-ventilated area as the carbon monoxide 
generated can displace or deplete oxygen. Before refilling a fueled powered tool fuel tank, 
shut down the engine and allow it to cool as fuel fumes, combined with the heat from the 
tool, can cause an explosion. Use only Type 1 or Type 2 approved flammable liquid 
containers. Properly clean any spills from the refueling process. 

1.3.4 Hydraulic Power Tools 
The fluid used in hydraulic power tools will be fire-resistant and approved for use with the 
hydraulic powered tool as specified by the manufacturer. The purpose of the specialized fluid 
is to allow the tool to be safely used in extreme temperatures.”   

1.3.5 Pneumatic Power Tools 
Pneumatic (air) power tools will be properly maintained and operated according to the 
manufacturer’s safe operating procedures. Make sure air hose connections are secure. Use a 
short wire or positive locking coupler to attach the air hose to the tool. Check hoses regularly 
for cuts, bulges, and abrasions (tag and replace if defective). Ensure the safety clip for 
attachments is installed and secure. Ensure the muzzle is in contact with the surface. Never 
point the tool at anyone. Avoid using on easily penetrated materials unless they are backed 
by material that will prevent fastener from passing through. Don’t drive fasteners into very 
hard or brittle material that could chip, splatter, or make the fasteners ricochet. Avoid using 
compressed air for cleaning.  

1.3.6 Powder-Actuated Tools 
Only employees who have been trained in the operation of the particular tool in use will be 
allowed to operate a power-actuated tool. Never use in an explosive or flammable 
atmosphere. Never load the tool unless it will be used immediately. Never leave a loaded tool 
unattended. Never point the tool at anyone. Always keep hands and feet clear of the barrel 
end. Always select a powder level that will do the work without excessive force. Avoid using 
on easily penetrated materials unless they are backed by material that will prevent fastener 
from passing through. Don’t drive fasteners into very hard or brittle material that could chip, 
splatter, or make the fasteners ricochet. 
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1.4 Powered Hand Tools 
1.4.1 Drills 
Be sure the trigger switch actuates properly. If equipped with a lock-on, be sure it releases 
freely. Be sure the chuck is tightly secured to the spindle. Tighten the drill bit securely as 
prescribed by the manual. Check auxiliary handles to be sure they are securely installed. 
Never force a drill; apply only enough pressure to keep the drill bit cutting smoothly. If the 
drill binds in the work, release the trigger immediately. Unplug the drill from the power 
source and then remove the bit from the work piece. Never attempt to free a jammed bit by 
starting and stopping the drill. Review the manufacture’s manual for how to unjam the 
equipment. Unplug the tool before changing bits, accessories, or attachments. 

1.4.2 Saws 
Circular Saws 
Always use sharp blades. Dull blades can cause binding, stalling, and possible kickback. 
Check blades carefully before each use for proper alignment and possible defects. Be sure all 
cords are out of the blade path and are sufficiently long to freely complete the cut. Clamp 
materials whenever possible. Never hold a work piece in your hand when sawing. 

Set blade depth to no more than 1/4 inch greater than the thickness of the material being cut. 
Always allow the blade to reach full speed before the work piece is contacted. Never 
overreach and never reach under the saw or work piece. Never use a circular saw for cutting 
logs or roots, trimming trees, or shrubs. 

Reciprocating Saws 
Always use sharp blades. Dull blades cause binding, stalling, and possible kickback. Only 
use the blade specifically recommended for the job being done. Be sure all cords are out of 
the blade path and are sufficiently long to freely complete the cut. Position yourself to 
maintain full control of the tool and avoid cutting above shoulder height. The work piece 
must be clamped securely and the shoe of the saw held firmly against the work. When 
making anything other than a through cut, allow the tool to come to a complete stop before 
removing the blade from the work piece. Remember that the blade and blade clamp may be 
hot immediately after cutting. Avoid contact until they have cooled. 

Jig/Saber Saws 
Check that the blades are secured in position before plugging in. Make sure the cord is not in 
the line of cut. Firmly position the tool's base plate/shoe on the work piece before turning on 
the tool. Keep your hands and fingers well clear of moving parts. After making partial cuts, 
turn “off” and remove the blade from the work piece only after the blade has fully stopped. 
Maintain firm contact between the base and the material being cut, throughout cutting 
procedures. Remember that the blade and blade clamp may be hot immediately after cutting. 
Keep your hands away until cooled down and never overreach. 
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1.4.3 Abrasive Wheels and Tools 
Sanders 
Sanding dust can be highly explosive if the concentration becomes too great. Ensure the 
work area has adequate ventilation. Always use of exhaust type systems or bag collection. 
Check the power supply to be sure the switch and switch lock are in the "off” position. 
Always use the appropriate size disk or belt. Use jigs or fixtures to hold your work piece 
whenever possible. When sanding, always be aware of the cord location. 

Never force a sander – the weight of the tool applies adequate pressure. Do not expose the 
tool to liquids, or to use in wet locations. When adjusting the tracking of the belt, be certain 
to avoid accidental contact with yourself or other objects. 

Grinders  
Test grinding wheels before mounting by tapping the wheel lightly with a nonmetallic 
implement. If it produces a ringing sound, it is in good condition. If it sounds dull, replace 
the wheel, Never use a cracked wheel. Use only those wheels and discs marked with a rated 
speed at or above the speed rating on the nameplate of the tool. Never operate a grinder 
without the proper guards in place. Always allow the wheel to come up to full speed before 
you contact the work piece. Do not apply excessive pressure to the wheel or disc. Use 
grinding wheels when working with hard materials, and use rotary files for soft materials 
such as aluminum, brass, copper, and wood. Using grinding wheels on soft materials will 
excessively load the wheel and could cause the wheel to shatter or disintegrate.  

Power 
Grinding machines will be supplied with sufficient power to maintain the spindle speed at 
safe levels under all conditions of normal operations. Follow manufacturer recommendations 
for sufficient power supply. 

Guarding 
Grinding machines will be equipped with safety guards in conformance with the 
requirements of the American National Standards Institute (ANSI) B7.1-1970. 

Routers 
Always disconnect the plug from the electrical outlet before changing bits or making any 
adjustments. Install router bits securely. Make certain that the cutter shaft is engaged in the 
collet at least ½-inch. Always face the cutter blade opening away from your body. The switch 
should be in the “off” position before plugging into the power outlet. Always allow the motor 
to reach full speed before feeding the router into the work. Never attempt to remove debris 
while the router is operating. Secure clamping devices on the work piece before operating 
router. When removing a router from your work piece, always be very careful not to turn the 
base and bit toward you.  
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1.4.4 Woodworking Tools 
Disconnect Switches 
Fixed power driven woodworking tools will be provided with a disconnect switch that can 
either be locked or tagged in the “off” position. 

Speeds 
The operating speed will be etched or otherwise permanently marked on all circular saws 
over 20 inches in diameter or operating at over 10,000 peripheral feet per minute. Blades 
used on these types of saws must be rated to operate at or below the operating speed of the 
saw. 

Self-feed 
Automatic feeding devices will be installed on machines whenever the nature of the work 
will permit. Feeder attachments will have the feed rolls or other moving parts covered or 
guarded so as to protect the operator from hazardous points. 

Guarding 
Portable, power-driven circular saws will be equipped with guards above and below the base 
plate or shoe. 

Personal Protective Equipment 
Project-specific PPE will be identified in the HASP based on the hazards present during work 
tasks. Required PPE must be worn when operating power tools. More information regarding 
PPE is located in Section 6 of GEI’s Health and Safety Program. 

Other Requirements 
Woodworking tools and machinery will meet other applicable requirements of ANSI 01.1-
1961, Safety Code for Woodworking Machinery. 

1.4.5 Jacks – Lever and Ratchet, Screw, and Hydraulic 
General Requirements 
The manufacturer’s rated capacity will be legibly marked on all jacks and will not be 
exceeded. All jacks will have a positive stop to prevent over-travel. 

Blocking 
When the working area does not have a solid working surface and it is necessary to provide a 
firm foundation, the base of the jack will be blocked or cribbed. 

Operation and Maintenance 
Hydraulic jacks exposed to freezing temperatures will be supplied with adequate antifreeze 
liquid. Jacks will be properly lubricated at regular intervals. Jacks will be thoroughly 
inspected, before each use. Repair or replacement parts will be examined for possible defects. 
Tag worn, damaged or defective jacks “Out of Service” and do not use them; notify your 
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Branch Manager so that the jack can be replaced or repaired. Parts subjected to wear will be 
inspected on a regular basis and repaired or replaced as needed. 

1.5 Injury Reporting 
If a GEI employee suffers an injury on the job that is not life threating, call Medcor Triage at 
1-800-775-5866 to speak with a medical professional. Then, immediately report the injury to 
the Supervisor/Project Manager and Regional Safety Officer.  

After verbal notification has been made, an Incident Report Form is to be completed by the 
employee and/or Supervisor/Project Manager and submitted to the People & Safety Team 
immediately following care of the incident. This form is available on the Safety App (smart 
phones) and on the Safety page on the GEI intranet. 

Upon notification from a Branch or Office Manager, Human Resources, and/or the receipt of 
the Incident Report Form, the Regional Health & Safety Officer (RHSO) will conduct an 
investigation and evaluation on what happened and how and why it happened. The Corporate 
Health and Safety Officer (CHSO) will then recommend (as necessary) engineering controls, 
personal protection equipment, training or other appropriate measures to minimize the 
potential for future injuries. The CHSO/RHSO may develop educational information based 
on lessons learned for distribution to GEI employees. 

1.6 Limitations 
Follow safety procedures as defined in the site-specific HASP. Appropriate PPE must be 
worn correctly to provide the intended level of protection. Read and understand the 
recommendations in the owner/operators manual for the tool, and the accessory literature. 

1.7 References 
OSHA Standards for the Construction Industry, Subpart I 

Risk Analytics Power Tool Safety Training, 2006 

1.8 Attachments 
None 

1.9 Contact 
Health&SafetyTeam@geiconsultants.com 

1.10 Review History 
 July 2016 
 May 2015 – Separated from SOP HS-008 
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STANDARD OPERATING PROCEDURES 
SOP NO. HS-009 Hazardous Substances Exposure Management 

 

1.1 Objective 
This Standard Operating Procedure (SOP) is intended to outline the steps GEI employees 
will take to identify potential hazards associated with exposure to hazardous substances, 
the risks associated with these hazards, and the proper controls to use to minimize 
exposure. The site-specific health and safety plan (HASP) should include a hazard 
assessment for the project that identifies the potential of encountering a hazardous 
substance and the control methods to be implemented by GEI employees. These hazards 
should be reviewed in the project safety briefing and documented on the Project Safety 
Briefing form, found on the Safety page of the GEI intranet.  

1.2 General 
A hazardous substance is any substance that has one or more of the following intrinsic 
properties: 

 Explosiveness 

 Flammability 

 Ability to oxidize 

 Human toxicity (acute or chronic) 

 Corrosiveness (to human tissue or metal) 

 Ecotoxicity (with or without bioaccumulation) 

 Capacity, on contact with air or water, to develop one or more of the above 
properties 

1.3 Hazard Identification 
An initial identification of hazards should be done based on a review of available 
documents including lists of chemicals used on site, analytical data from soil, surface 
water, groundwater, air, spill history, site history, equipment on site, maps, photos, and a 
preliminary survey. 

Once hazardous substances are identified the regulated exposure limits need to be 
identified. Each substance may have a state/federal exposure value for each of the 
following (if applicable): 

Action Level – An airborne level, typically one-half of the permissible exposure 
limit (PEL) designated in Occupational Safety and Health Administration’s 
(OSHA’s) substance-specific standards, 29 CFR 1910, Subpart Z, calculated as an 
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8-hour time weighted average, which initiates certain required activities such as 
exposure monitoring and medical surveillance. 

Ceiling Limit – The exposure limit a worker’s exposure may never exceed. 

Sampling and Analytical Error – A statistical estimate of the uncertainty 
associated with a given exposure measurement. 

Short-Term Exposure Limit (STEL) – The average exposure to a contaminant 
to which a worker may be exposed during a short time period (typically 15-30 
minutes).  

Time Weighted Average (TWA) – The average exposure to a contaminant over 
a given period of time, typically 8 hours.  

1.4 Risk Identification 
Once the presence and concentrations of specific hazardous substances and health 
hazards have been established, the risks associated with these substances will be 
identified. GEI employees and GEI subcontractors who will be working on the site will 
be informed of risks that have been identified.  

Risks to consider include, but are not limited to:  

 Potential exposures exceeding the permissible exposure limits and published 
exposure levels 

 Potential Immediately Dangerous to Life and Health (IDLH) concentrations 

 Potential skin absorption and irritation sources 

 Potential eye irritation sources 

 Potential hazardous atmospheres, including oxygen deficiency and fire and 
explosion hazards 

1.5 Engineering Controls, Work Practices, and Personal 
Protective Equipment for Employee Protection 
Engineering controls, work practices, and personnel protective equipment (PPE) for 
substances regulated in OSHA Subpart G (Occupational Health and Environmental 
Control) and Subpart Z (Toxic and Hazardous Substances) will be implemented in to 
protect employees from exposure to hazardous substances and safety and health hazards. 

1.5.1 Elimination/Substitution 
The first control method should be to try and eliminate or substitute the hazards with a 
safer alternative. This is the most effective solution as shown is Figure 1 below. If you 
can remove the hazard than you no longer need to find a way to protect the employee 



GEI CONSULTANTS, INC.                 SOP No. HS-009 
  Revision No. 5 

  Revised Date: July 2016 
  

 3 of 7 SOP NO. HS-009 

from it. Or you can substitute a different piece of equipment or chemical to use that 
doesn’t pose the same hazard and doesn’t create a new one. 

1.5.2 Engineering Controls 
Engineering controls implement physical change to the workplace, which 
eliminates/reduces the hazard on the job/task. Examples include: 

 Change the process to minimize contact with hazardous chemicals 

 Isolate or enclose the process 

 Use of wet methods to reduce generation of dusts or other particulates 

 General dilution ventilation 

 Use of fume hoods 

1.5.3 Administrative Controls (Work Practices) 
Administrative controls establish efficient processes or procedures to help protect the 
employee. Examples of these are:  

 Rotate job assignments 

 Adjust work schedules so that workers are not overexposed to a hazardous 
chemical 

1.5.4 Personal Protective Equipment 
The use of PPE to reduce exposure to risk factors is the last line of defense. All other 
options should be exhausted before use of PPE. Examples of PPE are: 

 Chemical protective clothing 

 Respiratory protection 

 Gloves 

 Eye or hearing protection 

 Steel toe boots 
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Figure 1: Hazard Mitigation Effectiveness Pyramid 

1.5.5 Engineering Controls, Work Practices, and PPE for Substances 
Regulated in Subparts G and Subpart Z 

Engineering controls and work practices will be instituted to reduce and maintain 
employee exposure at or below the PELs for substances regulated by 29 CFR Part 1910.  

Engineering controls that may be feasible include the use of pressurized cabs or control 
booths on equipment, and/or the use of remotely operated material handling equipment. 
Work practices may include removing non-essential employees from potential exposure 
during opening of drums, wetting down dusty operations, and positioning employees 
upwind of potential hazards. 

If engineering controls and work practices are not feasible, or not required, a reasonable 
combination of engineering controls, work practices, and PPE will be used to reduce and 
maintain at or below the PELs or dose limits for substances regulated by 29 CFR 
Part 1910, Subpart Z. 

GEI will not implement a schedule of employee rotation as a means of compliance with 
PELs or dose limits except when there is no other feasible way of complying with the 
airborne or dermal dose limits for ionizing radiation. 

The provisions of 29 CFR, subpart G, will be followed.  
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1.5.6 Engineering Controls, Work Practices, and Personal Protective 
Equipment for Substances Not Regulated in Subparts G and 
Subparts Z 

An appropriate combination of engineering controls, work practices, and PPE will be 
used to reduce and maintain employee exposure to or below published exposure levels 
for hazardous substances and health hazards not regulated by 29 CFR Part 1910, 
Subparts G and Subparts Z. GEI will use published literature and Safety Data Sheets 
(SDS) as a guide in making the determination of what level of protection is appropriate 
for hazardous substances and health hazards for which there is no permissible exposure 
limit or published exposure limit. 

1.5.7 Decontamination Procedures 
Decontamination procedures will be developed, communicated to employees, and 
implemented before employees or equipment enter areas on site where potential for 
exposure to hazardous substances exists. Procedures will be developed to minimize 
employee contact with hazardous substances or with equipment that has contacted 
hazardous substances. 

GEI employees leaving a contaminated area will be properly decontaminated; 
contaminated clothing and equipment leaving a contaminated area will be properly 
disposed of or decontaminated. 

Decontamination procedures will be monitored by the site safety officer (SSO) to 
determine their effectiveness. When such procedures are found to be ineffective, the site 
safety officer will contact the Corporate Health and Safety Officer and appropriate steps 
will be taken to correct deficiencies. 

Location 
Decontamination will be performed in areas that will minimize the exposure to 
employees, equipment, and the environment. 

Equipment and Solvents 
Equipment and solvents used for decontamination will be decontaminated or disposed of 
properly. 

Personal Protective Clothing and Equipment 
Protective clothing and equipment will be decontaminated, cleaned, laundered, 
maintained, or replaced as needed to maintain their effectiveness. 

Employees whose clothing comes in contact with hazardous substances will immediately 
remove that clothing and follow the directions on packaging or SDS sheet for how to 
properly clean the exposed area. The clothing will be disposed of or decontaminated 
before it is removed from the work zone. 
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Commercial Laundries or Cleaning Establishments 
Commercial laundries or cleaning establishments that decontaminate protective clothing 
or equipment will be informed of the potentially harmful effects of exposures to 
hazardous substances. 

Showers and Changing Rooms 
Where the decontamination procedure indicates a need for regular showers and change 
rooms outside of a contaminated area, these will be provided and meet the requirements 
of 29 CFR 1910.141 (Sanitation). If temperature conditions prevent the effective use of 
water, then other effective means for cleansing will be provided and used. 

1.6 Injury Reporting 
If a GEI employee suffers an injury on the job that is not life threating, call Medcor 
Triage at 1-800-775-5866 to speak with a medical professional. Then, immediately report 
the injury to the Supervisor/Project Manager and Regional Health and Safety Officer.  

After verbal notification has been made, an Incident Report Form is to be completed by 
the employee and/or Supervisor/Project Manager and submitted to the People & Safety 
Team immediately following care of the incident. This form is available on the Safety 
App (smart phones) and on the Safety page on the GEI intranet. 

Upon notification from a Branch or Office Manager, Human Resources, and/or the 
receipt of the Incident Report Form, the Regional Health & Safety Officer (RHSO) will 
conduct an investigation and evaluation on what happened and how and why it happened. 
The Corporate Health and Safety Officer (CHSO) will then recommend (as necessary) 
engineering controls, personal protection equipment, training or other appropriate 
measures to minimize the potential for future injuries. The CHSO/RHSO may develop 
educational information based on lessons learned for distribution to GEI employees. 

1.7 Limitations 
None 

1.8 References 
OSHA 1910.120 Hazardous Waste Operations and Emergency Response  
OSHA 1910 Subpart G Occupational Health and Environment Control 
OSHA 1910 Subpart Z Toxic and Hazardous Substances 
OSHA 1910.141 General Environmental Controls – Sanitation  
http://www.business.govt.nz/worksafe/information-guidance/legal-framework/hsno-act-
1996/defining-hazardous-substances/  (Viewed 7/8/2016) 
https://www.osha.gov/SLTC/hazardoustoxicsubstances/  (Viewed 7/8/2016) 
https://www.osha.gov/SLTC/hazardoustoxicsubstances/control.html  (Viewed 7/11/2016) 
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1.9 Attachments 
None 

1.10 Contact 
Health&SafetyTeam@geiconsultants.com  

1.11 Review History 
 July 2016 

 May 2014  

 November 2013 

 August 2011 known as Hazard Identification and Management 

 February 2011 known as HS-008 Contaminant Properties 



GEI CONSULTANTS, INC.                                                                 SOP No. HS-010 
  Revision No. 5 

  Revised Date: June 2016 
 

 1 of 4 SOP No. HS-010  
 

STANDARD OPERATING PROCEDURES 
SOP No. HS-010 Inclement Weather 

 

1.1 Objective 
This Standard Operating Procedure (SOP) is intended for use by employees engaged in 
work with the potential to be affected by inclement weather. The site-specific health and 
safety plan (HASP) should include a hazard assessment for the project that identifies the 
potential for working in inclement weather and the control methods to be implemented by 
GEI employees. These hazards should be reviewed in the project safety briefing and 
documented on the Project Safety Briefing form, found on the Safety page of the GEI 
intranet. 

1.2 General 
Employees should be aware of local weather conditions and monitor advisories issued by 
the National Weather Service and other local reporting services. Depending on location 
and season, storms are capable of producing heavy rain, floods, extreme temperatures, 
high wind conditions, lighting, tornados, and/or snowfall. 

1.2.1 Heavy Rain 
If working or driving in a rain storm, use extreme caution. When driving, turn your low 
beam lights on when the rainfall becomes heavy. Employees should be aware of the 
following: 

 Heavy rain decreases visibility, especially when driving. 

 Surfaces and tools become slippery. 

 If you are working in the rain and your clothes become wet there is a risk of 
hypothermia when exposed to winds, even in warm temperatures. 

 If the storms are going to produce thunder and/or lightning, leave the work area 
immediately and move to a safe area. 

 Use your best judgment to determine if the rainfall becomes too heavy to 
continue working safely. 

1.2.2 Lightning 
Lightning can strike as far as 10 miles from the area where it is raining. That's 
approximately the distance you can hear thunder. If you can hear thunder, you are 
within striking distance. Seek safe shelter immediately. This can be within a building 
or vehicle. Wait 30 minutes after the last clap of thunder or flash of lightning before 
going outside again.  
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1.2.3 Flooding 
Flooding may occur as a result of heavy rain in a short period of time. Flooding can be 
particularly acute in canyon areas where dry creek beds can turn into raging rivers from 
rainfall in distant or higher elevation areas. Be aware of this and your surroundings and 
move to a safe place if you begin to see signs that flooding may occur.  Signs of potential 
flooding include sudden appearance of water in dry creek beds, increased water flow in 
rivers or streams, or quick rise in water levels. 

Do not attempt to drive through areas or streets that are flooded. Seek alternate routes. Be 
particularly cautious at night when flooded areas are difficult to see. Urban flooding can 
stop traffic; increase the potential for traffic accidents; and can trap people in vehicles. 

1.2.4 Extreme Temperatures 
Work activities may take place in extreme heat or cold. Be prepared if these conditions 
are anticipated. Have the appropriate personal protective equipment (PPE) available; 
exercise proper fluid intake; and take breaks to prevent heat and cold stress. For more 
information about these conditions see the heat stress and cold stress programs found in 
GEI’s Health and Safety Program. 

1.2.5 High Winds, Tropical Storms, and Tornados 
High Winds can be extremely dangerous. Appropriate measures will be taken to secure 
equipment and loose items when working in windy conditions. The project manager 
should be contacted about the weather conditions and, if necessary, work should be 
postponed. 

Tropical storms are described as storms with sustained winds ranging from 39 to 73 miles 
per hour (mph) and hurricanes produce sustained winds that exceed 74 mph. When winds 
approach 40 mph (gale force winds) twigs begin to break off of trees and vehicles will 
veer off of the road. When winds approach 40 mph or the GEI employee feels unsafe 
based on the activities being performed, stop work and seek shelter as soon as possible. 
Blowing or falling debris and overhanging limbs/signs can be a significant hazard. If 
possible, avoid driving in these conditions; 70 percent of injuries during hurricanes are a 
result of vehicle accidents. Note that tall or elevated equipment will have manufacturer’s 
safe operating wind speeds defined that could be less than 40 mph. The operator’s 
manual should be consulted prior to operation of the equipment.  

A tornado is a violent, dangerous, rotating column of air that is in contact with both the 
surface of the earth and a cumulonimbus cloud or, in rare cases, the base of a cumulus 
cloud. The Fujita Scale is used to rate the intensity of a tornado by examining the damage 
caused by the tornado after it has passed over a man-made structure. Based on the Fujita 
Scale, or F-Scale, numbers begin at F0: 40-72 mph and go to F6: 319-379 mph (F6 is 
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generally theoretical). Nearly three-fourths of tornados are on the weak F0-F1 scale with 
just over two-thirds of deaths resulting from the violent F4-F5 tornados.  

If a tornado is seen, stop work and seek shelter immediately. If a tornado siren is sounded 
move immediately to safety indoors and then move to a windowless interior space, 
basement, stairwell, or designated fall-out shelter. Windows should not be opened before 
an oncoming tornado. If there is no shelter available, seat belt yourself into your 
stationary vehicle or seek a depression or low spot on the land surface. 

1.2.6 Snowfall and Ice Conditions 
Working in the winter months may result in activities taking place during periods of 
snowfall or icy conditions. If you are working during or after snow has fallen, dress 
appropriately for the conditions. Snow and ice can cause working surfaces to become 
slippery. Clear snow and ice from work areas to prevent slip hazards. Use caution when 
performing snow or ice removal activities to prevent injuries. Driving in snowy and icy 
conditions is also hazardous. Reduce speed and use caution if you must drive in these 
conditions. 

If the weather conditions deteriorate and you do not feel safe working in these conditions, 
stop work, move to a safe indoor location, and contact your project manager to let them 
know the weather, work conditions, and your location. 

1.3 Injury Reporting 
If a GEI employee suffers an injury on the job that is not life threating, call Medcor 
Triage at 1-800-775-5866 to speak with a medical professional. Then, immediately report 
the injury to the Supervisor/Project Manager and Regional Safety Officer.  

After verbal notification has been made, an Incident Report Form is to be completed by 
the employee and/or Supervisor/Project Manager and submitted to the People & Safety 
Team immediately following care of the incident. This form is available on the Safety 
App (smart phones) and on the Safety page on the GEI intranet. 

Upon notification from a Branch or Office Manager, Human Resources, and/or the 
receipt of the Incident Report Form, the Regional Health & Safety Officer (RHSO) will 
conduct an investigation and evaluation on what happened and how and why it happened. 
The Corporate Health and Safety Officer (CHSO) will then recommend (as necessary) 
engineering controls, personal protection equipment, training or other appropriate 
measures to minimize the potential for future injuries. The CHSO/RHSO may develop 
educational information based on lessons learned for distribution to GEI employees. 
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1.4 Limitations 
Follow safety procedures as defined in the site-specific HASP. Appropriate PPE must be 
worn correctly to provide the intended level of protection. Protection in extreme weather 
conditions can best be accomplished if the conditions are anticipated and actions are 
taken. Monitor local weather conditions prior to starting work. 

1.5 References 
Center for Disease Control and Prevention – Natural Disasters and Severe Weather 
http://www.bt.cdc.gov/disasters/ 

National Lightning Safety Institute 

NOAA, National Weather Service 

Office of Climate, Water, and Weather Services 

1.6 Attachment 
None 

1.7 Contact 
Safety Team 
Health&SafetyTeam@geiconsultants.com 

1.8 Review History 
 Previous revision dates were not documented 

 May 2014  

 July 2016 
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STANDARD OPERATING PROCEDURES 
SOP No. HS-012 Noise Exposures 

 

1.1 Objective 
This Standard Operating Procedure (SOP) is intended for use by employees engaged in 
work with elevation noise levels. The site-specific health and safety plan (HASP) should 
include a hazard assessment for the project that identifies the potential for work in loud 
environments and the control methods to be implemented by GEI employees. These 
hazards should be reviewed in the project safety briefing and documented on the Project 
Safety Briefing form, found on the Safety page of the GEI intranet. 
 

1.2 General 
Working in loud environments can cause hearing damage and loss if the proper 
protection is not in place. The following procedures describe methods to mitigate 
unhealthy noise levels and protect hearing.  

1.3 Hazard Identification 
If projects involve noise levels above OSHA regulations, employees should take steps to 
remove the noise exposure. Common sources of elevated noise levels are heavy 
equipment, power tools, pumps, and generators. GEI has an established Hearing 
Conservation Program located in the GEI Health and Safety Program. 

1.4 Risk Identification 
Hearing protection is required if noise levels in a work area are known to be above 
85 decibels (dB), which can be measured with a noise meter. When decibel levels are not 
known, hearing protection is required if you need to raise your voice to talk to someone 
standing within a normal speaking distance from you. 

1.5 Mitigation 
There are three options that can be used to help mitigate a noise hazard: 

1.) Remove the hazard by taking away the source of the noise. 

2.) Remove the employee from the source of the noise. 

3.) Provide the employee with appropriate personal protective equipment (PPE). 

The first option for employee protection is to remove the hazard by taking away the 
source of the noise or using engineering controls to reduce the level. 
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If this cannot be accomplished, the next control measure is to remove the employee from 
the source. This can be done by moving the work area to a quieter location or distancing 
the employee from the noise source. For example, GEI employees do not need to be 
standing next to an operating drill rig or other heavy equipment. By distancing 
themselves from heavy equipment or other noise sources the need for hearing protection 
can be eliminated/reduced. 

The final option, if the above two options aren’t feasible, disposable ear plugs that are 
made available to GEI employees are to be used. Additional means of hearing protection 
will be provided, such as ear muffs, if the disposable ear plugs are not adequate. 

When using hearing protection, employees will need to make a greater effort to be aware 
of the surroundings which may include moving equipment, traffic, and other site hazards. 

1.6 Proper Use of Hearing Protection 
DISPOSABLE EAR PLUG FITTING INSTRUCTIONS 

 
Before fitting any ear plugs, make sure your hands are clean. 
Foam ear plugs are disposable and not intended for reuse.  

Hold the ear plug between your thumb and forefinger. Roll and compress the entire ear plug to a 
small, crease-free cylinder. While still rolling, use your other hand to reach over your head and pull 
up and back on your outer ear. This straightens the ear canal, making way for a snug fit.  

 

Insert the ear plug and hold for 20 to 30 seconds. This allows the ear plug to expand and fill your 
ear canal.  

 

Test the fit. In a noisy environment, and with earplugs inserted, cup both hands over your ears and 
release. You should not notice a significant difference in the noise level. If the noise seems to 
lessen when your hands are cupped over your ears, your ear plugs are not fitted properly. Carefully 
remove the earplugs (see instructions below) and refit following instructions, above.  
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Always remove ear plugs slowly, twisting them to break the seal. If you remove them too quickly, 
you could damage your ear drum.  

 

 

REUSABLE EAR PLUG FITTING INSTRUCTIONS 

 
Before fitting any ear plugs, make sure your hands are clean.  
 
Reusable ear plugs should be inspected and cleaned often in soapy water. If they become hard, torn, or deformed they 
should be discarded and replaced.  

Reach around your head and pull up and back on your outer ear. This straightens out the ear canal, 
making way for a snug fit. Hold the stem end of the ear plug and insert it well inside your ear canal 
until you feel it sealing and the fit is comfortable.  

 

Test the fit. In a noisy environment, and with ear plugs inserted, cup both hands over your ears 
and release. You should not notice a significant difference in the noise level. If the noise seems to 
lessen when your hands are cupped over your ears, your ear plugs are not fitted properly. Carefully 
remove the ear plugs (see instructions below) and refit following instructions, above.  

 

Always remove ear plugs slowly, twisting them to break the seal. If you remove them too quickly, 
you could damage your ear drum.  

 

 
1.7 Injury Reporting 
If a GEI employee suffers an injury on the job that is not life threating, call Medcor 
Triage at 1-800-775-5866 to speak with a medical professional. Then, immediately report 
the injury to the Supervisor/Project Manager and Regional Safety Officer.  

After verbal notification has been made, an Incident Report Form is to be completed by 
the employee and/or Supervisor/Project Manager and submitted to the People & Safety 
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Team immediately following care of the incident. This form is available on the Safety 
App (smart phones) and on the Safety page on the GEI intranet. 

Upon notification from a Branch or Office Manager, People Team, and/or the receipt of 
the Incident Report Form, the Regional Health & Safety Officer (RHSO) will conduct an 
investigation and evaluation on what happened and how and why it happened. The 
Corporate Health and Safety Officer (CHSO) will then recommend (as necessary) 
engineering controls, personal protection equipment, training or other appropriate 
measures to minimize the potential for future injuries. The CHSO/RHSO may develop 
educational information based on lessons learned for distribution to GEI employees. 

1.8 Limitations 
Follow safety procedures as defined in the site-specific HASP. Appropriate PPE must be 
worn correctly to provide the intended level of protection. 

1.9 References 
OHSA 29 CFR 1910.95 – Occupational Noise Exposure 

OHSA 29 CFR 1926.101 – Hearing Protection 

Texas American Safety Company (TASCO) 

1.10 Attachments 
None 

1.11 Contact 
Health&SafetyTeam@geiconsultants.com 

1.12 Review History 
 June 2016 
 May 2014 
 November 2013 
 February 2011 
 November 2010 
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STANDARD OPERATING PROCEDURE 
SOP HS-014 Utility Mark-out 

 

1.1 Objective 
This Standard Operating Procedure (SOP) provides guidance for utility mark-out 
procedures related to drilling, excavation, or other sub-surface or intrusive activities to 
avoid injury to GEI employees or property damage. This SOP is applicable when GEI is 
responsible for its operation or our subcontractor’s operation for utility mark-out. A 
utility mark out is when paint, flags or other markers are put in place to identify the 
location of an underground utility. 

Clients or local agencies may have additional requirements or procedures to mark out of 
utilities. If local utility mark-out procedures differ from those described within this SOP, 
applicable state or municipal regulations should be followed. 

1.2 General 
This SOP is intended for use by employees engaged in work with sub-surface or intrusive 
activities. The site-specific health and safety plan (HASP) should include a hazard 
assessment for the project that identifies the potential for subsurface hazards and the 
control methods to be implemented by GEI employees. These hazards should be 
reviewed in the project safety briefing and documented on the Project Safety Briefing 
form, found on the Safety page of the GEI intranet. 

1.2.1  Contractor/GEI Responsibilities 

 The contractor or GEI employee will pinpoint each exploration area with white 
paint, flags, or stakes. personal protection equipment (PPE), including eye 
protection when using spray paint will be worn. 

 Exploration locations should be marked-out with sample identification 
number(s) and type of sample (e.g., boring, test-pit, or monitoring well). 

 The contractor compiles information about the work areas on a request form 
specified by the state utility mark-out program and submits it. Work area 
location maps can be sent to the utility mark-out program to clarify locations.  

 The mark-out program customer service representative will provide a mark-out 
ticket number and a list of utilities notified upon receipt of the request 
information. This information will be recorded on the GEI documentation form 
in Appendix B and/or in other project documents. 

 If known, the contractor or GEI employee will also notify non-member utility 
operators (e.g., apartment complexes, commercial complexes, railroads with 
communication cables, etc.). 
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1.2.2 Utility Mark Outs 

 Utility companies or their sub-contractors will only mark-out, or clear, utilities 
under their responsibility. Generally, this means that they will only mark-out 
utilities within the public right-of-way up to private property boundaries. 
Information needed to determine the location of utilities on private properties 
will be requested from the property owner. This may include available property 
drawings or as-built figures. If this information is not available, additional non-
intrusive surveys of the property may be required by a private utility locator to 
find underground utilities by using techniques such as ground penetrating radar 
(GPR). 

 American Public Works Association (APWA) Uniform Color Code For 
Marking Underground Utility Lines are: 

1. White – Proposed Excavation 

2. Pink – Temporary Survey Markings 

3. Red – Electric Power Lines, Cables, Conduit and Lighting Cables 

4. Yellow – Gas, Oil, Steam, Petroleum, and Gaseous Material 

5. Orange – Communications, Alarm, Signal Lines, Cables or Conduit 

6. Blue – Water 

7. Purple – Radioactive Materials 

8. Green – Sanitary and Storm Sewers and Drain Lines 
 

1.2.3 Utility Mark Out Review 

 Before the intrusive work activities begin, the contractor or GEI employee will 
verify that each utility company has completed a utility location for the work 
area or the location has been cleared by a private locator and record this on the 
mark-out request information sheet.  

 A visual survey of the project area will be done prior to the start of intrusive 
activities. This visual inspection will be done to identify signs, manholes, 
utility boxes, or other evidence of an underground utility is present and has 
been considered. 

 The contractor or GEI employee can begin work on the scheduled work date 
and time if the utility operators have responded, taking care to find and 
preserve markings that have been made. 

 Completed clearance documentation will be located on the excavation site 
during excavation activities and kept in project files. 
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1.2.4 Excavations 

 When excavating near a buried utility, observe the approximate location 
around that utility. 

 If exposing a utility, proper support and protection must be provided so that the 
utility will not be damaged.  

 If the excavation work requires significant spans of the utility to be exposed, it 
is the contractor’s responsibility to support the infrastructure (to prevent 
sagging or collapse) as needed. Contact the utility operator for support, 
guidance, or assistance. 

 When the excavation is complete, provide proper backfill for utilities that have 
been exposed.  

 Take care not to damage the conduit or protective coating of a utility. If the 
damage occurs, leave the damaged utility exposed and immediately call the 
utility owner. 

 If a gas line is encountered, everyone will be evacuated according to the site 
evacuation procedures and the contractor must notify police, fire, and 
emergency personnel. No attempt should be made to tamper with or correct the 
damaged utility.  All site personnel are to evacuate to the site’s predetermined 
meeting point or a location a minimum of 300 feet away from the incident 
location. 

 If the contractor needs to dig within the approximate location of a combustible, 
hazardous fluid, or gas line (natural gas, propane or gasoline), soft digging is 
required (hand digging, vacuum extraction) to a maximum depth of 5 feet. The 
approximate location is defined as 24 inches on either side of the designated 
center line of the utility if the diameter is not provided or 24 inches from each 
outside edge if the diameter is provided. 

1.3 Injury Reporting 
If a GEI employee suffers an injury on the job that is not life threating, call Medcor 
Triage at 1-800-775-5866 to speak with a medical professional. Then, immediately report 
the injury to the Supervisor/Project Manager and Regional Health & Safety Officer 
(RHSO).  

After verbal notification has been made, an Incident Report Form is to be completed by 
the employee and/or Supervisor/Project Manager and submitted to the People & Safety 
Team immediately following care of the incident. This form is available on the Safety 
App (smart phones) and on the Safety page on the GEI intranet. 
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Upon notification and/or the receipt of the Incident Report Form, RHSO will conduct an 
investigation and evaluation on what happened and how and why it happened. The 
Corporate Health and Safety Officer (CHSO) will then recommend (as necessary) 
engineering controls, personal protection equipment, training or other appropriate 
measures to minimize the potential for future injuries. The CHSO/RHSO may develop 
educational information based on lessons learned for distribution to GEI employees. 

1.4 Limitations 
 Follow safety procedures as defined in the site-specific HASP. Appropriate 

PPE must be worn correctly to provide the intended level of protection. 

 Mark-out notification time usually does not include holidays. Make sure 
holidays are considered and mark-out time is scheduled accordingly. Under no 
circumstances are intrusive activities allowed to be performed prior to the 
required mark-out. 

 Do not use white paint if precipitation is eminent. Consider using stakes if 
snow is predicted. 

1.5 References  
Reference the website for the “Call Before You Dig – 811” for the utility mark-out 
agency for the state you working in prior to site work. If you have issues locating the 
appropriate agency, contact the Safety Team for assistance. 

1.6 Attachments 
Attachment A – Standard Utility Color Codes 

Attachment B – GEI Utility Clearance Documentation Form 

1.7 Contact 
Health&SafetyTeam@geiconsultants.com 

1.8 Review History 
 June 2016 
 May 2014 
 November 2013 
 February 2011 
 November 2010 
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ATTACHMENT B 
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Utility Clearance Documentation 
Please print clearly. For more room, use back of page.

Client:  
GEI Project Name & Number:  
Site:   
Excavation/Drilling Location ID:  
Excavator/Driller:  
GEI PM:  GEI Field Team Leader:  
Utility Drawings Reviewed:  
Provided By:  Reviewed By: 

Utility Clearance Call Date:  Name of Utility:  

Utility Clearance Call Date:  Name of Utility:  

Utility Clearance Received from (utility & rep name):  Date:  

Utility Clearance Received from (utility & rep name):  Date:  

Company that completed clearance:  Date: 

GEI Staff Responsible for Oversight:  
Metal Detector Survey (yes/no):  Drilling Location Cleared by: 

Contractor Name:  Company Name: 

Contractor Signature:  Date:  

GEI Staff Responsible for Oversight:  
Private Location Clearance Required (yes/no): Date:

Contractor Name:  Company Name:  
Contractor Signature:  Date:  

Methods used for utility location (i.e. GPR, electronic pipe location) 

GEI Staff Responsible for Oversight:   
Hand clearing Performed (yes/no):  Methods:  Date:  

Contractor Name:  Company Name: 

Contractor Signature:  Date:  

GEI Staff Responsible for Oversight:  

GEI Consultants, Inc. Representative (name & title): 

GEI Consultants, Inc. Representative Signature:  Date:  

Based upon the best available information, appropriate utility clearance procedures were performed for the invasive work specified. If 
client ordered site specific deviations from existing GEI utility clearance procedures, they are approved by the client signature below:

Client Representative (name & title):  
Client Representative Signature:  Date:  
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STANDARD OPERATING PROCEDURES 
SOP No. HS-016 Traffic Hazard Management 

 
 

1.1 Objective 
The objective of this Standard Operating Procedure (SOP) is to prevent or limit the 
potential for GEI personnel to encounter traffic hazards during field activities. 

1.2 General 
This SOP is intended for use by employees engaged in work with the potential for traffic 
hazards. The site-specific health and safety plan (HASP) will include a hazard assessment 
for the project that identifies the potential for exposure to traffic hazards and the control 
methods to be implemented by GEI employees, including review or attainment of 
necessary permits, traffic control plans, and flagger/police detail requirements for the local 
jurisdiction. Routine checks of the work zone will be made to ensure there are adequate 
levels of protection. These hazards will be reviewed in the project safety briefing and 
documented on the Project Safety Briefing form, found on the Safety page of the GEI 
intranet.  

1.3 Traffic Hazard Management  
Traffic Hazard Management is the process of identifying and managing the potential risks 
associated with the movement of traffic through, around, or past a work area. This Traffic 
Hazard Management SOP is designed to assist employees in identifying and managing 
these hazards. Work areas should be as safe as possible. It is the responsibility of GEI 
employees to follow the Traffic Hazard Management SOP and adhere to these safety 
standards. Safety is not negotiable.  

Under no circumstances are GEI employees permitted to commence work in a situation that 
the employee believes or knows their health and safety, or the health and safety of others, is 
at risk.  

Major risk factors for work site Traffic Hazard Management include:  

 The speed of traffic moving through a work site.  

 The distance and clearance between moving traffic, workers, vehicles and 
equipment, and over-head power lines. 

 Traffic volume and vehicle composition.  

 Nature and conditions at the work site and approaches to the work site.  
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 Other factors such as the time of day, sight distance, weather, presence of 
pedestrians, or cyclists, and the type of work being carried out. 

 Other hazards in proximity to the work site (e.g., power lines, open excavations) 
that may have conflicting safety management measures that need to be considered 
when developing the HASP. 

1.4 Site Preparation  
The following management measures will be considered whenever working in traffic areas. 
In addition, remain aware of the amount of traffic around the working area. The work space 
should be large enough for the job to be completed safely. Check permit, traffic control 
plans, and flagger/police detail requirements for the local jurisdiction. Perform routine 
checks of the work zone to make sure there are adequate levels of protection.  

1.4.1 Traffic Barriers and Warning Signs  
GEI employees will comply with the U.S. Department of Transportation’s (DOT) Manual 
on Uniformed Traffic Control Devices (MUTCD) and/or state regulations for temporary 
traffic barriers (cones, barriers) and sign placement when required for working in traffic 
areas. Clearly define the work site by placing traffic barriers around the work space to 
indicate the space that is needed to safely perform the work. The traffic barrier will help 
make the work site more visible to other workers, pedestrians, cyclists, and moving 
vehicles. Place traffic barriers in such a way as to give yourself and equipment adequate 
space to work within the barriers. OSHA suggests placing the first warning sign at a 
distance calculated to be 4 to 8 times (in feet) the speed limit (in MPH). 

1.4.2 Adequate Light 
Requirements for night conditions and work areas with poor visibility are similar to day 
requirements. However there are a number of additional things to consider, such as 
visibility of the work site to advancing traffic and sufficient lighting. OSHA requires 
lighting for workers on foot and equipment operators to be at least 5-foot-candles or 
greater. 

Visibility of the work area can be increased by employing the following measures:  

 Using parked vehicles hazard and flashing lights. 

 Wearing reflective personal protective equipment (PPE), such as a safety vest, in 
good condition. 

 Providing adequate lighting to illuminate the work area with lights positioned so 
that there is no glare to approaching drivers.  

 Placing reflective advance warning signs and traffic barriers so that they are visible 
to road users.  
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1.4.3 Distance from the Nearest Traffic Lane  
Work areas located along roadsides will have a minimum clearance as defined by DOT’s 
MUTCD and/or state or local DOT regulations for traffic barrier and sign placement.  

1.4.4 PPE 
The proper PPE, as outlined in the project HASP, will be worn when appropriate. The 
color/type of safety vest will comply with site regulations. 

1.5 Equipment Operation 
Vehicles and heavy equipment operators should use a spotter when possible if it is 
necessary to drive in reverse to reduce risk of collision with oncoming traffic. If it is 
necessary to drive against the flow of traffic make sure this area is within the work zone 
and properly blocked off from oncoming traffic. 
 

1.6 Pedestrian Safety 
When working near pedestrian traffic, a safe alternate pedestrian route will be established. 
Refer to local regulations when establishing pedestrian walkways. 

1.7 Injury Reporting 
If a GEI employee suffers an injury on the job that is not life threating, call Medcor Triage 
at 1-800-775-5866 to speak with a medical professional. Then, immediately report the 
injury to the Supervisor/Project Manager and Regional Health & Safety Officer (RHSO).  

After verbal notification has been made, an Incident Report Form is to be completed by the 
employee and/or Supervisor/Project Manager and submitted to the People & Safety Team 
immediately following care of the incident. This form is available on the Safety App (smart 
phones) and on the Safety page on the GEI intranet. 

Upon notification from a Branch or Office Manager, Human Resources, and/or the receipt 
of the Incident Report Form, the RHSO will conduct an investigation and evaluation on 
what happened and how and why it happened. The Corporate Health and Safety Officer 
(CHSO) will then recommend (as necessary) engineering controls, personal protection 
equipment, training or other appropriate measures to minimize the potential for future 
injuries. The CHSO/RHSO may develop educational information based on lessons learned 
for distribution to GEI employees. 

1.8 Limitations 
Follow safety procedures as defined in the site-specific HASP, federal DOT, and local 
jurisdictions. Appropriate PPE must be worn correctly to provide the intended level of 
protection. 
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1.9 References 
DOT’s Manual on Uniformed Traffic Control Devices (2009 Edition) 

Hazard Exposure and Risk Assessment Matrix for Hurricane Response and Recovery 
Work: https://www.osha.gov/SLTC/etools/hurricane/work-zone.html 

1.10 Attachments 
None 

1.11 Contact 
Health&SafetyTeam@geiconsultants.com 

1.12 Review History 
 November 2016 

 May 2014 

 November 2013 

 August 2011 

 October 2010 Initially HS-027 Traffic Hazards  
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STANDARD OPERATING PROCEDURES 
SOP No. HS-018 Working Around Heavy Equipment 

 

1.1 Objective 
The objective of this Standard Operating Procedure (SOP) is to prevent or limit the 
physical hazards when working around heavy equipment. 

1.2 General 
This SOP is intended for use by employees engaged in work with the potential for 
working near heavy equipment. The project site-specific health and safety plan (HASP) 
should include a hazard assessment for working near heavy equipment to be implemented 
by GEI employees. These hazards should be reviewed in the project safety briefing and 
documented on the Project Safety Briefing form, found on the Safety page of the GEI 
intranet.  

1.3 Heavy Equipment Precautions 
Heavy equipment (e.g., excavators, backhoes, drill rigs, etc.), can present many physical 
hazards that can result in serious injury or death if the proper safety precautions are not 
followed. The following is a list of precautions to be aware of when working around 
heavy equipment: 

 Wear appropriate personal protective equipment (PPE), including at a 
minimum reflective, high-visibility safety vest, hard hat, safety glasses, and 
steel/composite toe boots. 

 Always keep your distance from moving equipment. 
 Do not assume the operator knows where you are or where you are going.  

 Make sure to make eye contact and receive acknowledgement of your presence 
with the operator.  

 Avoid working near heavy equipment, but if unavoidable, communicate your 
location with the operators. If using hand signals, discuss the signals with the 
equipment operator prior to starting work. 

 Watch for moving equipment. Construction sites can have a lot of activity and 
equipment may be moving in an unpredictable manner.  

 Do not rely on back-up or other alarms. They may not be working or you may 
not hear them with the noise of other activities taking place in the area.  

 Stay out of the swing radius of cranes, excavators, or other equipment that 
swings or rotates. 

 Do not walk beside a moving vehicle, the vehicle may turn, slip, or the load 
may shift causing the vehicle to go off course. 

 Do not ride on the outside of a moving equipment. 
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 Never walk under or stand too close to a load suspended by cranes or hoists. 
 Do not walk behind a piece of equipment that is backing up without 

acknowledgment from the operator it is safe to proceed. If working next to 
heavy equipment is unavoidable, be aware of the hazards including pinch 
points and moving parts. Use a spotter to watch the work area for moving 
equipment. 

 If necessary, ask the operator to stop equipment operation to perform your 
work tasks.  

 Verify the location and operation of emergency shut-off devices on the 
equipment. 

 Be aware of the fuels and chemicals associated with the equipment. Have a 
spill prevention and response plan in place that includes the appropriate 
containment materials (i.e., spill kit). 

 Do not wear loose fitting clothing when working around moving equipment 
(i.e., drill rig augers).  

 Do not operate heavy equipment. 
 Do not use cellular telephones near operating equipment. 

1.4 Injury Reporting 
If a GEI employee suffers an injury on the job that is not life threating, call Medcor 
Triage at 1-800-775-5866 to speak with a medical professional. Then, immediately report 
the injury to the Supervisor/Project Manager and Regional Safety Officer.  

After verbal notification has been made, an Incident Report Form is to be completed by 
the employee and/or Supervisor/Project Manager and submitted to the People & Safety 
Team immediately following care of the incident. This form is available on the Safety 
App (smart phones) and on the Safety page on the GEI intranet. 

Upon notification from a Branch or Office Manager, Human Resources, and/or the 
receipt of the Incident Report Form, the Regional Health & Safety Officer (RHSO) will 
conduct an investigation and evaluation on what happened and how and why it happened. 
The Corporate Health and Safety Officer (CHSO) will then recommend (as necessary) 
engineering controls, personal protection equipment, training or other appropriate 
measures to minimize the potential for future injuries. The CHSO/RHSO may develop 
educational information based on lessons learned for distribution to GEI employees. 

1.5 Limitations 
Follow safety procedures as defined in the site-specific HASP. Appropriate PPE must be 
worn correctly to provide the intended level of protection. 
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1.6 References 
OSHA 29 CFR 1926.600 – Subpart O; Motor Vehicles, Mechanized Equipment, and 

Marine Operations. 
www.toolboxtopics.com/Construction/  (Viewed 10/16) 
Caterpillar Safety – http://safety.cat.com/  (Viewed 10/16) 
 

1.7 Attachments 
None 

1.8 Contact 
Health&SafetyTeam@geiconsultants.com 
 

1.9 Review History 
 October 2016 
 May 2014 
 November 2013 
 August 2011 
 October 2010 
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STANDARD OPERATING PROCEDURES 
HS-021 Mobile Equipment Operation 

 

1.1 Objective 
This program outlines safety requirements for GEI employees when operating mobile equipment. 

1.2 General 
This Standard Operating Procedure (SOP) is specific to mobile equipment that can be used by 
personnel to access environments that require an alternate vehicle to an automobile. Mobile 
equipment is defined as vehicles that are principally used off public roads. In other words, a type 
of vehicle that cannot be classified as an automobile. Examples of mobile equipment that 
employees currently use at GEI are mobile carts and all-terrain vehicles (ATV); other examples 
of mobile equipment are forklifts, earthmoving equipment, snow mobiles, etc.  

The site-specific health and safety plan (HASP) will include a hazard assessment for the project 
that identifies the potential hazards for employees using mobile equipment and the control 
methods to be implemented by GEI employees. These hazards will be reviewed in the project 
safety briefing and documented on the Project Safety Briefing form, found on the Safety page of 
the GEI intranet.  

1.3 GEI Owned Mobile Equipment 
When new mobile equipment is acquired by the company, the office in which it resides will be 
responsible for the care and maintenance. The branch manager will be responsible for verifying 
that a safety inspection check list is generated for the mobile equipment and that it is accessible 
to all employees. An initial safety check and test drive will be performed to make sure that the 
equipment is operating properly.  

1.4 Third-Party Owned Mobile Equipment 
If mobile equipment will operated by a GEI employee that is leased/rented from a third party or 
owned by a client, all available safety information will be reviewed. The equipment will be 
inspected upon receiving and the employee will follow, at a minimum, the safety requirements 
specified in this SOP. If the third party of client has additional safety training or requirements 
those will be included and reviewed, as an addendum, to the site specific HASP. 

1.5 Safety Requirements 
1.5.1 Inspection/Maintenance 
At the beginning of each shift, the GEI operator will inspect the equipment and complete the 
safety inspection check list. Any malfunctioning of the equipment will be reported to the 
employees’ supervisor and branch manager, and documented on the inspection sheet. If 
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equipment does not pass inspection, it will be tagged “Out of Service” and the branch manager 
will be notified so that it can be repaired or replaced.  

1.5.2 Other Restrictions 
Unauthorized personnel will not be permitted to ride on equipment unless it is equipped to 
accommodate passengers safely. The GEI operator will make sure the warning signal (if 
applicable) is operating when the equipment is backing up. The GEI operator will not operate 
mobile equipment without the protection of an enclosed cab or roof safety railing system.  If 
neither of those are applicable approved eye protection will be worn. Before starting the engine, 
the GEI operator will ensure that all passengers have engaged their seatbelts (if available)... 

1.5.3 Carrying Loads 
The GEI operator will not use, or attempt to use any vehicle in any manner or for any purpose 
other than for which it is designated. The GEI operator will not load the vehicle/equipment 
beyond its established load limit and will not move loads which, because of the length, width, or 
height, have not been centered or secured for safe transportation. 

1.5.4 Fuel Powered  
The GEI operator of a gasoline or diesel vehicle will shut off the engine before filling the fuel 
tank and will verify that the nozzle of the filling hose makes contact with the filling neck of the 
tank. No one will be on or in the vehicle during fueling operations except as specifically required 
by design. Smoking or open flames will not be allowed in the immediate area during fueling 
operation. 

1.5.5 All-Terrain Vehicle 
Use caution when operating an ATV and follow the following recommendations: 

 All ATV operators must complete a certified training program prior to riding. Most ATV 
manufacturers and the ATV Safety Institute offer training courses. When completed, a 
copy of the training certificate will be emailed to the People & Safety Team. 

 At the beginning of each shift, the GEI operator will inspect the equipment and complete 
the safety inspection check list. Repair any defects noted during the inspection.  

 All riders must ride within the limits of their skills and abilities. If there is any question 
whether a route can be safely traversed, find a safer route. 

 Ride with others when possible. If you must ride alone a trip plan must be completed and 
left with the project manager.  The trip plan will include at a minimum where you will be 
and for how long. If possible provide a map with your route. If cell phone coverage is not 
available or spotty, have a satellite phone, rescue beacon, and/or SPOT GPS device 
(contact your RHSO to borrow these) with you so that you can summon help if you need 
it. 
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 Read the operators manual provided by the manufacture before you ride and comply with 
its recommendations. 

 Do not exceed the manufacturer’s recommended maximum weight capacity for the ATV 
rack(s) and tow hitch. 

1.6 Personal Protective Equipment  
At a minimum personal protective equipment (PPE) for employees operating mobile equipment 
will includes safety glasses and high visibility reflective clothing. Additional PPE might include 
hard hat, gloves, and steel toed/shank safety boots. Clients might also have specific requirements 
for color of hard hats, types of reflective clothing. These requirements will be incorporated into 
the site-specific HASP. 

1.7 Training Requirements 
Only authorized employees will be allowed to operate mobile equipment. Authorization to 
operate mobile equipment will be issued to employees qualifying under appropriate training and 
proficiency testing. Training courses must be approved by the Corporate Health and Safety 
Officer (CHSO). Copies of certificates at the completion of the training will be emailed to the 
People & Safety Team.  

When operating mobile equipment on a project site, copies of the training certificates for the 
operators will be maintained in an appendix of the site specific HASP. 

1.8 Injury Reporting 
If a GEI employee suffers an injury on the job that is not life threating, call Medcor Triage at 
1-800-775-5866 to speak with a medical professional. Then, immediately report the injury to the 
Supervisor/Project Manager and Regional Safety Officer.  

After verbal notification has been made, an Incident Report Form is to be completed by the 
employee and/or supervisor/project manager and submitted to the People & Safety Team 
immediately following care of the incident. This form is available on the Safety App (smart 
phones) and on the Safety page on the GEI intranet. 

Upon notification from a Branch or Office Manager, Human Resources, and/or the receipt of the 
Incident Report Form, the Regional Health & Safety Officer (RHSO) will conduct an 
investigation and evaluation on what happened and how and why it happened. The CHSO will 
then recommend (as necessary) engineering controls, personal protection equipment, training or 
other appropriate measures to minimize the potential for future injuries. The CHSO/RHSO may 
develop educational information based on lessons learned for distribution to GEI employees. 
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1.9 Limitations 
Not every type of equipment that can be classified as mobile equipment is identified specifically 
in this SOP. The safety information provided by the manufacture will be reviewed and followed. 
Follow safety procedures as defined in the site-specific HASP. Appropriate PPE must be worn 
correctly to provide the intended level of protection.  

1.10 References 
29 CFR 1926.20 (General Safety and Health Provisions) 

29 CFR 1926.21 (Safety Training and Education) 

29 CFR 1926.602 (Material Handling Equipment) 

International Risk Management Institute, Inc. (IRMI) Craig F. Stanovich December 2002, 
viewed on 11/8/2016: 
https://www.irmi.com/articles/expert-commentary/auto-versus-mobile-equipment-in-the-cgl 

1.11 Attachments 
None 

1.12 Contact 
Health&SafetyTeam@geiconsultants.com 

1.13 Review History 
 November 2016 

 May 2014 

 November 2013 

 July 2012 
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STANDARD OPERATING PROCEDURES 
SOP NO. HS-026 Hazard Identification and Management 

 

1.1 Objective 
This Standard Operating Procedure (SOP) is intended to outline the steps GEI employees 
will take to identify potential hazards on site, the risks associated with these hazards, and 
the proper engineering controls, work practices, and personal protective equipment (PPE) 
to use to minimize the associated risks.  

1.2 Hazard Identification 
Establishing proper work procedures by conducting a job hazard analysis will should be 
performed for all projects involving field work. An initial identification of hazards will be 
completed based on past and current property usage of the site, what tasks are required to 
perform the job, what equipment is needed to complete the assigned tasks, what hazards 
are in the working area etc.  

The site-specific health and safety plan (HASP) will include a hazard assessment for the 
project that identifies the potential hazards and how to alleviate the hazard. These hazards 
will be reviewed in the project safety briefing and documented on the Project Safety 
Briefing form, found on the Safety page of the GEI intranet.  

1.3 Risk Assessment 
A risk assessment will be performed for all aspects of field work. This analysis is to 
determine the quantitative or qualitative value of risk related to a tangible situation and a 
recognized hazard. Identification, studies, and monitoring of any hazard to determine its 
potential, origin, characteristics, and behavior are examples of what could be included 
and performed during a risk assessment. The assessment will increase awareness of 
workplace hazards and provide an opportunity to identify and control workplace hazards.  

1.3.1 Assessment Guidelines 
It is necessary to consider certain general guidelines for assessing the foot, head, eye and 
face, and hand hazard situations that exist in an occupational operation or process, and to 
match the protective devices to the particular hazard. 

Assessments should be conducted: 

 Prior to starting any work at the site 

 As conditions change 

 Workplace layout changes 

 Environmental changes 

 Process changes 
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 Yearly or other pre-determined interval 

1.3.2 Hazard Sources 

Some examples of hazard sources include but are not limited to:  

 Items, materials, or machinery in motion 

 Extreme temperatures 

 Chemical exposures 

 Harmful dust 

 Light radiation 

 Falling objects or potential from dropping objects 

 Sharp objects 

 Rolling or pinching objects 

 Layout of workplace and location of co-workers 

 Electrical hazards 

 Noise exposures 

 Confined spaces 

 Working near or on water 

 Fall hazards 

 Traffic or other activities taking place on the site 

 Air quality issues 

1.4 Prevention – Control Methods 
Control methods should be considered in the following hierarchy: 

 Elimination 

 Substitution 

 Engineering Controls 

 Administrative Controls 

 Personal Protective Equipment 

1.4.1 Elimination and Substitution 
Elimination and substitution, while most effective at reducing hazards, also tend to be the 
most difficult to implement in an existing process. If the process is still at the design or 
development stage, elimination and substitution of hazards may be inexpensive and 



GEI CONSULTANTS, INC.                 SOP No. HS-026 
  Revision No. 1 

  Revised Date: November 2016 
  

 3 of 4 SOP NO. HS-026 

simple to implement. For an existing process, major changes in equipment and 
procedures may be required to eliminate or substitute for a hazard. Employees should 
work with the Safety Team to find solutions. 

1.4.2 Engineering Controls 
Engineering controls are used to remove a hazard or place a barrier between the work and 
the hazard. It’s implemented to control the hazard at the source. Examples may include 
machine guards, sound deading/dampening panels, traffic barriers, guardrails, and 
shields.  

1.4.3 Administrative Controls 

Administrative controls change the work procedures such as programs, schedules, and 
supervision to reduce employee exposure to hazards. The controls are frequently used 
with existing processes where hazards are not particularly well controlled. Examples of 
administrative controls are requiring frequent breaks or implementing a specific method 
to perform a task. 

1.4.4 Personal Protective Equipment Selection 

To select the proper PPE, the potential hazards must be known. The protective equipment 
selected must ensure a level of protection greater than the minimum required in order to 
help protect employees. The user must be supplied with a properly fitting protective 
device and given instructions on care and use. Users must be aware of all warning labels 
for and limitation of the PPE. Employees must be aware that the PPE does not eliminate 
the hazard. 

1.4.5 Hazard Re-Assessment 

As necessary, the workplace should be re-assessed for hazards by identifying and 
evaluating new equipment and processes, reviewing accident records, and re-evaluating 
the suitability of previously selected PPE. Re-assessment should occur at a defined 
regular schedule interval.  

1.5 Job Safety Analysis 
A job safety analysis (JSA) sometimes referred to as a job hazard analysis (JHA) or an 
activity hazard analysis (AHA) is the breaking down of any method or procedure into its 
component parts to determine the hazards connected with each key step and the 
requirements for performing it safely.  

When a JSA is being created, make sure it isn’t too general where the resulting 
information is not enough to assess the hazard and select proper controls, and be careful 
not to add unnecessary steps. 
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1.6 Injury Reporting 
If a GEI employee suffers an injury on the job that is not life threating, call Medcor 
Triage at 1-800-775-5866 to speak with a medical professional. Then, immediately report 
the injury to the Supervisor/Project Manager and Regional Health & Safety Officer 
(RHSO).  

After verbal notification has been made, an Incident Report Form is to be completed by 
the employee and/or Supervisor/Project Manager and submitted to the People & Safety 
Team immediately following care of the incident. This form is available on the Safety 
App (smart phones) and on the Safety page on the GEI intranet. 

Upon notification from a Branch or Office Manager, Human Resources, and/or the 
receipt of the Incident Report Form, the RHS) will conduct an investigation and 
evaluation on what happened and how and why it happened. The Corporate Health and 
Safety Officer (CHSO) will then recommend (as necessary) engineering controls, 
personal protection equipment, training or other appropriate measures to minimize the 
potential for future injuries. The CHSO/RHSO may develop educational information 
based on lessons learned for distribution to GEI employees. 

1.7 Limitations 
Limitations may arise on a project specific basis and will be addressed as they arise. 

1.8 Attachments 
None. 

1.9 References 
Risk Analytics, LLC Hazard Assessment Training Program, January 2011 

1.10 Contact 
Health&SafetyTeam@geiconsultants.com 

1.11 Review History 
 November 2016 
 June 2015 
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Coronavirus COVID-19 Preparedness for Field Work & Project Sites 

TO ACCOMPANY PROJECT HASPs and DISCUSS WITH PROJECT TEAMS 

 

Field work will continue to be performed so long as project sites are accessible, and the work can be 

performed safely.  If you have a question about project or site accessibility, ask the GEI project manager 

and/or client contact about whether there are any access restrictions in place.  If your project is suspended, 

contact your project manager and branch manager to discuss other assignments.  

While working in an outdoor environment is better than enclosed areas, the primary precautions we need 

to continue to take are distancing and good hygiene. 

1.0    COVID-19 and Symptoms  

DO NOT report to work if you are sick. 

• If you experience a fever or symptoms associated with COVID-19 (fever, cough, shortness of 

breath), stay at home and contact your licensed healthcare provider.  Notify your branch manager 

and Julie Jennings before returning to the workplace.   

• If you, a household member, or someone you have come into first-hand contact with has a 

confirmed COVID-19 diagnosis, DO NOT come to work.  Notify your branch manager and Julie 

Jennings without delay for specific instructions, including the requirements for returning to 

work. 

2.0     Distancing & PPE 

COVID-19 spreads from person-to-person primarily through droplets that are emitted from the initial 

person to a distance of 6 feet.   

• Maintain a distance of at least 6 feet (2 meters) from others.  This includes during site meetings 

and breaks and while performing work tasks.  Meetings should be held outside or by phone/video. 

• Minimize the number of employees in one location to the extent possible.  Follow local 

restrictions for maximum number of people congregated in one location at a time. 

• If tasks need to be performed close to others (within 6 feet) and that cannot be avoided, wear 

appropriate PPE including a face mask (surgical or cloth), gloves, and eye protection.   

NOTE:  Face masks are not a substitute for distancing.  Masks are meant to protect others in case 

you are infected.  Contact the Safety Team (safetyteam@geiconsultants.com) to discuss any 

special circumstances and the PPE warranted.   

• Wear nitrile gloves as much as practicable and change them frequently.  As practicable, wash 

your hands or use sanitizer between glove changes. Wash your hands after wearing gloves.   

• Minimize and stagger time in office spaces to performing essential duties such as picking up and 

dropping off equipment and samples.  If you need to spend more time in a project office (e.g., a 

construction trailer), it’s important that the workspace allows for proper social distancing.  

• When traveling to project sites, travel in separate vehicles.  Do not travel in the same vehicle. 

3.0       Hygiene Practices 

Practice the following: 

• Frequent hand washing with soap and warm water for 20 seconds, especially after being in a 

public place, or after blowing your nose, coughing or sneezing.  Bringing containers of water and 

soap with you is a good solution if it isn’t present at the project site. If soap and water are not 

readily available, use hand sanitizer (containing 60% alcohol) until soap and water can be used.  
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• Cover coughs or sneezes with a tissue, then dispose of the tissue in the trash and wash hands.  

Cough/sneeze into your elbow if a tissue is not available.   

• Avoid touching your face with your hands. 

• Restroom availability may be limited.  Many public locations are now closed or do not allow 

access into buildings.   Identify accessible restrooms prior to beginning work.  If unavailable, 

portable restrooms should be considered. 

• When filling water bottles (for drinking or hand washing) keep the bottle away from the spigot to 

avoid transfer of germs or contaminants.  Do not share water bottles. 

• Wipe down surfaces with disinfectant routinely (at least once per day).  This includes field 

equipment and other items that may have been used by others.  This is especially important while 

working in construction trailers.  When using company and personal vehicles, wipe surfaces 

including the steering wheel, gear shifter, controls, and door handles before and after use. 

• Handshaking, hugging, or other personal contact to greet others is prohibited.  Use greeting from 

a distance such as a wave. 

• Avoid sharing field equipment and other materials with others.  Before using field equipment or 

putting it away, wipe it down with disinfectant or wash it with soap and water. Take extra caution 

using disinfectants while collecting environmental samples to ensure that the samples are not 

compromised. 

• Do not share PPE including personal hand sanitizer dispensers.  Use best practices to minimize 

contact when using publicly shared dispensers. 

 

More detail on ways to protect yourself through distancing and hygiene can be found at MIT Medical’s 

website:  https://medical.mit.edu/three-ways-to-protect 

4.0    Use of Public Places 

• If your project requires you to stay in a hotel, practice the disinfecting precautions described 

above.  

• If you will be eating food/drinks, order take-out or use delivery services at restaurants.  Wash 

your hands before eating. 

• Minimize the use of public transportation traveling to and from project sites.  Use your personal 

vehicle (preferred), GEI vehicle, or a ride service such as Lyft. 

• If you have concerns, discuss them with the project manager, your supervisor, branch manager, 

and/or with your Regional Safety Manager (RSM) or with Steve Hawkins, Safety Director. 

5.0     Resources 

Additional information can be found through the resources below: 

• Centers for Disease Control and Prevention (CDC)  

https://www.cdc.gov/coronavirus/2019-ncov/index.html 

• Public Health Agency of Canada   

https://www.canada.ca/en/public-health/services/diseases/coronavirus-disease-covid-19.html 

• Provincial and Local Agency Resources  
https://www.ontario.ca/page/2019-novel-coronavirus#section-0 

• World Health Organization  

https://www.who.int/emergencies/diseases/novel-coronavirus-2019 
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6.0    Communication and Reporting 

The precautions included in this guidance and in other GEI’s employee communications should be 

practiced at all project site locations and offices.  While COVID-19 related information is not expected to 

be reported through GEI’s incident reporting process, the expectation is that all employees will 

communicate any inconsistencies or concerns with practices at project sites to their project manager, 

supervisor, branch manager, and RSM.  This will allow us to make corrections/updates and provide 

proper protective measures. 

Information about preventing COVID-19 exposure is changing regularly.  The information included in 

this guide are general steps we can take while performing field assignments and should be included in 

HASPs and safety briefings.  If you have specific situations, questions, or concerns please discuss them 

with the Project Manager, your RSM, or Steve Hawkins. 

Stay safe and healthy. 
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