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NYSDEC BCP Site No. C828192  
1777 East Henrietta Road, Henrietta, New York 14623 

LaBella Project No. 2160339 
 

1.0 INTRODUCTION 

LaBella Associates, D.P.C. (“LaBella”) is submitting this Interim Remedial Measures (IRM) Work Plan on 
behalf of Getinge USA Sales, LLC (Getinge) for the property identified as 1777 East Henrietta Road, Town 
of Henrietta, Monroe County, New York, herein after referred to as the “Site.” Refer to Figure 1 for a Site 
Location Map. The Site was entered into the New York State Department of Environmental Conservation 
(NYSDEC) Brownfield Cleanup Program (BCP) in June 2016 as Site #C828192. This IRM Work Plan is for 
Remedial Area of Concern (RAOC) #1, the Former Plating Area. This IRM Work Plan does not include 
remedial measures for RAOC #2 or RAOC #3, which will be addressed separately.  

2.0 SITE DESCRIPTION AND HISTORY 

2.1 Site Description and Surrounding Properties 

The Site is comprised of an approximately 34.90± acre tax parcel (SBL 162-10-1-1).  Attached Figure 2 
illustrates the location and surrounding area of the Site.  Current Site features include a primarily metal 
clad masonry building (“Main Building”) of approximately 259,032 square feet partially utilized for 
manufacturing and office space as well as a masonry building (“Northern Building”) of approximately 
27,700 square feet (sq. ft.) which is partially utilized for office space.  The remaining area of the 34.90- 
acre property is covered by approximately 230,000 sq. ft. of asphalt parking lots and roadways as well as 
undeveloped wooded and grass lands situated primarily on the western portion of the Site. In addition, a 
stormwater detention pond is located in the northeastern corner of the property which receives a majority 
of the Site stormwater through stormwater collection drains and underground drainage conduits located 
around the facility. This pond does not continuously hold water. 
 
The Site is bound by East Henrietta Road to the east, commercial properties to the west and north (various 
automotive repair facilities, hotels, retail, etc.), one (1) vacant residential property to the west (which was 
recently purchased by a third party for commercial development) and I-390 to the south.   
 

2.2 Site History 

The Site appears to have been historically utilized for agricultural and residential purposes prior to 1955 
and industrial purposes from approximately 1955 to present day.  Based on the review of historical 
records, the Site has been utilized for the manufacture and distribution of medical supplies and equipment 
from at least 1955 to the early 2010s and is currently utilized as warehouse and office space by a medical 
supply and equipment company.  Historical manufacturing operations reportedly included metal plating. 
 
Based on the review of historical records, the majority of the Main Building was constructed in the 1950’s 
with a small office addition constructed on the northeastern portion of the building in the 1960’s.  The 
eastern portion of the Northern Building appears to also have been constructed in the 1950’s and was 
reportedly utilized as a wastewater treatment plant from approximately 1955 to approximately 1960, when 
the Site was connected to the municipal sewer system.  The remainder of the current extent of the 
Northern Building appears to have been constructed in the 1980’s. 
 
A hotel has been located east of the Site (beyond East Henrietta Road) since at least 1988.  The Interstate 
Route 390 (I-390) appears to have been developed in at least 1980 and is adjacent to the south of the 
Site.  Material excavated during the construction of the adjacent I-390 on-ramp was reportedly placed on 
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the western portion of the Site at that time.  The northern adjacent properties appear to have included a 
machine drilling company from at least 1960 until at least 1994, Harris Seeds and Plants from at least 
1960 until at least 2005, various automobile repair facilities since at least 1966, a car wash from at least 
1976 until at least 1983, and a hotel from approximately 2013 to the present day.  

3.0 PREVIOUS INVESTIGATIONS 

The following environmental reports exist for the Site: 
 

 Phase I Environmental Site Assessment (ESA), completed by ENVIRON Corporation, (ENVIRON) April 
1996; 

 Limited Phase II ESA, completed by ENVIRON, April 1996; 
 Phase III ESA, completed by ENVIRON, May 1996; 
 Detention Pond Investigation, completed by Stantec, June 2013; 
 Phase I ESA, completed by LaBella Associates, D.P.C. (“LaBella”), February 2014; 
 Phase II ESA, completed by LaBella, April 2014;  
 Supplemental Phase II ESA Interim Data Package, completed by LaBella, July 2014; 
 Supplemental Site Investigation, completed by LaBella, December 2015; 
 Draft Remedial Investigation Report, completed by LaBella, July 2018; 
 Draft Construction Completion Report, completed by LaBella, April 2019. 

 
Investigations have been conducted at the Site since 1996. Two (2) areas of chlorinated volatile organic 
compound (CVOC) impacts have been identified: 1) the former plating area within the Main Building; and, 
2) the stormwater pond in the northeastern portion of the Site. The main contaminant of concern in both of 
these locations is trichloroethene (TCE).  
 
Since the Site was entered into the BCP, a Remedial Investigation (RI) has been completed and an IRM 
was completed to install a sub-slab depressurization system within the Main Building. RI activities took 
place between September and December 2017 in accordance with the NYSDEC’s Department of 
Environmental Remedial (DER)-10 (Technical Guidance for Site Investigation and Remediation) issued May 
3, 2010 and with the RI Work Plan (RIWP) approved by the NYSDEC in a letter dated October 12, 2017.  

 
A total of sixty-six (66) surface soil samples, twelve (12) subsurface soil samples (soil borings) and twenty-
eight (28) groundwater samples were collected during the RI including several off-Site samples in the 
public right-of-way near RAOC #2.  
 
Investigation activities completed to date under pre-BCP investigations and the RI have resulted in the 
following number of testing locations: 
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Summary of Cumulative Testing 
Sample Type ENVIRON 

Phase II 
ESA 

(1996) 

ENVIRON 
Phase III 

ESA 
(1996) 

Detention 
Pond 

Investigation  
(Stantec, 

2013) 

Phase II/ 
Interim 

Supp. Phase 
II ESA 

(LaBella, 
2014-2015) 

Supplemental 
Investigation 

(LaBella, 
2015) 

Remedial 
Investigation 

(LaBella, 
2017) 

TOTAL 

Soil Borings # Locations 12 1 8 11 35** 6 63 

# Samples  2 3 14 9 31 12 71 
Soil Gas # Locations 12 - - - - - 12 

# Samples  13 - - - - - 13 
Test Pits # Locations - - - 10 - - 10 

# Samples - - - 3 - - 3 
Groundwater 

Monitoring Wells 
# Locations 7 7 4 7 21 2 48 

# Samples 12 7 7 7* 21* 28* 56 
Surface Water # Locations - - 3 - - - 3 

# Samples - - 3 - - - 3 
Surface Soil                 

(0-2-inches bgs) 
# Locations - - - - - 22 22 

# Samples - - - - - 33 33 
Surface Soil                

(2-12-inches bgs) 
# Locations - - - - - 22 22 

# Samples - - - - - 33 33 
Sub-Slab Soil Vapor  

(Northern Building) 
# Locations - - - - - 3 3 

# Samples - - - - - 3 3 
Indoor Air   

(Northern Building) 
# Locations - - - - - 3 3 

# Samples - - - - - 3 3 
Notes: 
# Locations – refers to the total number of locations installed during the associated investigation 
*Some samples were collected from monitoring wells installed during previous investigation 
**Includes 10 MIP borings 
 
Based on the results of the RI and pre-BCP investigations, the following Remedial Areas of Concerns 
(RAOCs) were identified in the July 2018 RI: 
 

1. RAOC #1 – TCE in Soil and Groundwater in the Former Plating Area- TCE is present in soil and 
groundwater at concentrations that exceed the Soil and Groundwater SCGs for the Site, with the 
greatest concentrations (701,000 ppb in groundwater) detected in the former plating area (RI AOC 
#1). The on-Site source for TCE in groundwater in RAOC #1 appears to be a DNAPL plume. While 
historical degreasing operations are responsible for the use and discharge of TCE and the 
subsequent DNAPL, no specific discharge event or source has been identified for the DNAPL 
plume. The TCE plume is limited to beneath the former plating area. As evidenced by downgradient 
wells that did not detect VOCs, the plume is not migrating beyond the northern edge of the building 
(refer to Figures 6 and 7 for VOC impacts in soil and groundwater in RAOC #1). Sub-slab 
depressurization systems (SSDS) were installed in the building in 2018 and are currently operating.  
 

2. RAOC #2- TCE in Groundwater near the Stormwater Retention Pond- TCE is present in groundwater 
at concentrations that exceed the groundwater SCGs for the Site, with the greatest concentrations 
(4,160 ppm) detected in MW-1 immediately northwest of the stormwater retention pond. VOC 
impacts in groundwater in RAOC #2 appear to be sourced from the historical use of the Northern 
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Building as a wastewater treatment facility from the mid-1950’s to 1960. The water treated in this 
Northern Building, which likely contained chlorinated VOCs, was discharged to the Stormwater 
Pond where the impacted water likely leached into the subsurface. Additional details regarding 
RAOC #2 are included in Section 7.1. 
 

3. RAOC #3- Benzo(a)pyrene in Surface Soil- One (1) surface soil sample collected from the northern 
portion of the Site, north of the parking lot identified one (1) SVOC, benzo(a)pyrene at 1.1 ppm.  
This compound exceeds the Commercial Use SCO of 1.0 ppm for this compound. The sample was 
collected from 0-2-inches bgs and a sample collected from immediately below this location did not 
identify benzo(a)pyrene at detectable concentrations. The source of benzo(a)pyrene in this location 
is attributed to runoff from the adjacent asphalt parking lot which was recently stripped and 
replaced in summer 2017, shortly before the collection of this sample.  
 

Sub-slab depressurization systems (SSDS) were installed in the building as documented in the Draft 
Construction Completion Report dated April 2019. Four (4) separate systems were installed within the 
office area and manufacturing area proximate to the former plating area (RAOC #1). The SSDS is operating 
and post-mitigation air sampling indicates CVOCs in indoor air have been mitigated to within NYSDOH 
criteria.  
 
The subject of this IRM Work Plan is RAOC #1; TCE in soil and groundwater in the former plating area. 
Other RAOCs will be addressed under separate cover. Refer to Figure 3 for locations of RAOCs.  

4.0 STANDARDS, CRITERIA AND GUIDELINES 

This section identifies the Standards, Criteria and Guidelines (SCGs) for the Site.  The SCGs identified are 
used in order to quantify the extent of contamination at the Site that requires remedial work based on the 
cleanup goal.   

 
Soil SCGs:  

• NYCRR Subpart 375-6 Remedial Program Soil Cleanup Objectives (RPSCOs) for the Protection of 
Groundwater;  

• NYCRR Subpart 375-6 Remedial Program Soil Cleanup Objectives (RPSCOs) for Unrestricted Use;  

• NYCRR Subpart 375-6 RPSCOs for the Protection of Public Health/Restricted Residential Use; and, 

• NYCRR Subpart 375-6 RPSCOs for the Protection of Public Health/Commercial Use.  

 

Groundwater SCGs:  

• NYCRR Part 703 Groundwater Standards; and, 

• Technical and Operational Guidance Series (TOGS) 1.1.1 Water Quality Standards and Guidance 
Values. 

 
Sub-Slab Vapor and Indoor Air SCGs:  The NYSDOH Guidance for Evaluating Soil Vapor Intrusion in the 
State of New York dated October 2006 (including the USEPA Building Assessment and Survey Evaluation 
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(BASE) Database (90th Percentile)) and subsequent amendments are utilized for the SCG for soil vapor 
and indoor air. 

5.0 RAOC #1 IMPACTS 

Primary contaminants of concern in RAOC #1 are CVOCs, specifically TCE and associated breakdown 
products.  CVOCs have been identified above SCGs in soil and groundwater.  Concentrations of several 
heavy metals (cadmium, copper and nickel) were also identified at concentrations above Commercial Use 
SCOs in soils directly beneath the floor slab in AOC #1 and may be present due to the former metal plating 
operations.  Data from prior investigations does not indicate these heavy metal impacts are migrating. 

Concentrations of total CVOCs have been identified in groundwater as high as 707,559 ppb, 393,411 ppb 
and 510,000 ppb in wells LBA-MW-06, LBA-MW-11 and SBMW2015-22, respectively.  These three (3) 
wells are located in the western portion of the former plating area.  DNAPL was also identified in LBA-MW-
06, although it was not identified in any other wells at the Site.  The source of these impacts appears to be 
the use of a TCE-containing solution in degreasing operations completed as part of metal plating 
procedures in this area of the Site from the 1950s to the mid-1990s.  The floor of the former 
plating/degreasing area was reportedly a few feet lower than the surrounding floor surface but was filled in 
with concrete and stone when plating operations ceased.  Dual (stacked) concrete slabs were encountered 
in this area immediately east of LBA-MW-06; the dual slabs are separated by pea stone.  Due to the 
modifications in this area, the former infrastructure configuration (e.g., drains, crocks, etc.) is unknown.  
However, based on the highest concentrations of CVOCs along the western edge of the former plating pit, 
the majority of degreasing operations are likely to have occurred in this area of RAOC #1. 

Extensive investigation in RAOC #1 including 3-dimensional modeling has defined the CVOC plume in this 
area.  The greatest level of impacts has generally been identified between 10-ft and 15-ft bgs and appear 
to taper with depth, decreasing to background levels by depths of 20-ft to 25-ft bgs.  The top of an 
apparent confining layer was encountered in RAOC #1 typically between 10-ft and 12-ft bgs, which could 
explain the presence of worst-case impacts between 10-ft and 15-ft bgs.  An apparent gravel seam was 
also encountered between 13.5-ft and 16-ft bgs in worst-case boring/well LBA-GP-08/LBA-MW-06.  This 
seam was not encountered in other borings and appears to be localized.  The confining layer appears to 
extend to at least 25-ft bgs in most locations and was encountered as deep as approximately 30-ft or 40-ft 
in the deep borings.  The presence of this confining layer and dense soils at the Site in general could 
explain the relatively limited vertical and horizontal extent of impacts and the very high concentrations of 
CVOCs in the top 10-ft to 20-ft of the soil column. Refer to Figure 4 for a representation of CVOC impacts in 
RAOC #1 based on the membrane interface probe (MIP) evaluation completed as part of the 2015 
investigation.  

Refer to Figures 6 and 7 for VOCs in soil and groundwater.  

6.0 SITE GEOLOGY AND HYDROGEOLOGY 

6.1 Geology 

Based on observations made during previous studies completed by LaBella and regional geologic mapping, 
the Site is generally underlain by glacial till of varying densities with select areas of anthropogenic shallow 
fill material.   
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In the central portion of the Site (i.e., including RAOC #1), the top 4-ft to 10-ft of material encountered 
generally consisted of low density brown sandy silt and clay with trace fine gravel.  Apparent reworked 
native material was often observed in this layer as well as some fill (sand and gravel) likely associated with 
building construction. 
 
Beneath the low density material, a unit of very dense, brown sandy silt with trace clay/sand and trace fine 
gravel (varying by location) was encountered.  The top of this high density layer was generally encountered 
between 10-ft and 12-ft bgs.  The layer was found to be at least 10-ft to 20-ft deep, although boring 
refusal/termination typically occurred in this unit, so the bottom was not encountered in all locations.  The 
presence of this dense layer correlates with the tapering of chlorinated VOC concentrations beyond 15-ft 
bgs in RAOC #1.  As described in the RI Report, the highest concentrations of impacts are present in RAOC 
#1 between 10-ft and 15-ft bgs and appear to taper with depth, decreasing to background levels by depths 
of 20-ft to 25-ft bgs. 
 
The investigations also encountered medium density grey silty clay in several locations, sometimes 
overlying and sometimes underlying the dense silt layer.   
 
In the two deep borings advanced at the Site (to top of bedrock), alternating layers of the high density 
brown silt and the medium density grey silty clay were observed to approximately 42-ft bgs, at which point 
a low density rose/brown/grey clay and silt layer was observed.  This layer was approximately 10-ft in 
thickness and was underlain by a high density rose/brown sand and silty layer with coarse, medium, fine 
gravel.  This dense sand/silt layer appears to be glacial till and was encountered just above bedrock.   
 
Bedrock was encountered between 50-ft. and 60-ft. bgs in the central portion of the Site and is presumed 
to be part of the Vernon Formation (primarily greenish-grey shale interbedded with minor beds of dolostone 
and black shale) from the Upper Silurian period based on regional mapping and observations. 
 
Apparent gravel seams were encountered in two areas of the Site; one seam approximately 2.5-ft thick in 
boring LBA-GP-08 (AOC #1) and one seam approximately 0.5-ft thick in boring B-9 (AOC #2).  Apparent 
suspect odors and PID readings above background were noted in both of these seams. 
 

6.2 Hydrogeology 

Groundwater at the Site has generally been identified between depths of 2-ft and 14-ft bgs in the “shallow” 
overburden wells and between 17-ft and 21-ft bgs in the “deep” overburden wells (wells DW2015-01 and 
DW2015-02).  The high density brown silt layer appears to be acting as a confining layer, separating 
shallow and deep aquifers at the Site.  The top of the high density silt layer was generally encountered 
between 10-ft and 12-ft at the Site, which also correlates with the highest levels of CVOCs observed in AOC 
#1.  All wells at the Site have been screened in the shallow aquifer with the exception of the two (2) deep 
wells (DW2015-01 and DW2015-02) completed as part of the 2015 Supplemental Site Investigation.  Note 
that although static water levels in the deep wells were generally “shallow” (i.e., between 17-ft and 21-ft 
bgs), these wells are screened at depths between 37.0-ft and 52.0-ft and 43.2-ft and 58.2-ft, respectively, 
indicating the “shallow” static water levels in these wells are potentiometric surfaces created by head 
pressures in the wells. 
 
As part of the pre-BCP 2015 Supplemental Site Investigation, hydraulic conductivity testing was completed 
in three (3) wells in AOC #1.  Hydraulic conductivity represents the ease at which fluids can move through 
the substrate pore spaces.  Hydraulic conductivity is typically higher in soils with higher permeability (e.g., 
coarser grained soils) and lower in soils with lower permeability (e.g., finer grained soils). Wells DW2015-01 
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and DW2015-02 are screened in the bottom approximately 15-ft of the soil column, generally within the 
low density rose/brown/grey clay and silt layer as well as the high density sand/silt layer just above 
bedrock.  Well LBA-MW-06 is screened from approximately 13-ft to 23-ft bgs, within the dense brown silt 
layer (and a gravel seam).  As shown in the below table, conductivity in LBA-MW-06 was several orders of 
magnitude “slower’ than that calculated in the deep wells, which correlates with the very dense material 
observed within the screen interval of LBA-MW-06.  Note that CVOC concentrations have historically been 
highest in LBA-MW-06 and DNAPL was observed in this well as part of the RI. 
 

Hydraulic Conductivity 
 

Test Boring 
ID 

Hydraulic Conductivity  
(feet/second) (feet/day) (feet/year) 

DW2015-01 5.54 x 10-5 4.78  1,746 
DW2015-02 7.99 x 10-6 0.69 252 
LBA-MW-06 4.66 x 10-7 0.04 15 

 
Groundwater at the Site generally flows towards the northeast. It should be noted that interior wells were 
not surveyed; rather, the finished floor elevation was used as top of casing elevation.  

7.0 OBJECTIVES  

The objectives of this IRM for RAOC #1 are to: 

• Significantly reduce the concentrations of CVOCs in the subsurface to maximums of 20 mg/kg in 
soil and 75,000 ug/L in groundwater within RAOC #1, by removing a majority of the contaminant 
mass. The timeframe for ERH operation was designed to reduce concentrations of CVOCs in soil 
and groundwater by an order of magnitude until a point of diminishing returns has been reached. 
The point of diminishing returns is expected to be when TCE in groundwater reaches 75,000 ug/L 
and in soil reaches 20 mg/kg, at which point mass removals will have peaked, are decreasing with 
time and; therefore, further operation of the system will have a decreasing remedial benefit.  
 

• Following the significant CVOC reductions, create a reducing environment in the subsurface 
favorable for long-term biodegradation of CVOCs.  

To meet the objectives, a two-step process will be implemented:  

1. An Electrical Resistance Heating (ERH) system will be installed within and immediately surrounding 
the apparent source area to remove source material.  

2. Following the ERH system operation, a polishing step consisting of chemical injections of a 
reducing agent for abiotic reduction as well as a carbon source and microbes for enhanced 
bioremediation will be completed within and surrounding the ERH treatment area.  This step will 
take advantage of residual heat from the ERH system and create an environment favorable for 
further, long-term attenuation of CVOCs.   
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8.0 PLANNED INTERIM REMEDIAL MEASURE  

The following tasks will be completed to implement the IRM in RAOC #1. 
 

8.1 Chemical Injection Pilot Test 

A pilot test will be completed to evaluate the planned chemical injection scheme and specifically determine 
if the planned radius of influence of 5 to 8-ft is sufficient.  Five (5) injection points are planned for the pilot 
test as shown on Figure 5. The pilot test injection points are planned for immediately outside of the ERH 
treatment zone to prevent inadvertently causing movement of DNAPL out of the ERH treatment zone.  An 
EPA Injection Well Inventory Form will be submitted to EPA Region 2 (refer to Appendix 8). The following 
methods will be implemented for the pilot test:  

• For each injection point, a Geoprobe® direct-push sampling system will be used to advance a soil 
boring to depths up to 25-ft bgs and Macro-cores® will be used to retrieve the soils.  

• For each injection point, a Geoprobe® will be used to advance a Geoprobe Systems® Pressure 
Activated Injection Probe to depths up to 25-ft bgs. The injection probe has an internal valve that only 
opens when pressure is applied to prevent back-flow of injection materials through the inside of the 
tooling and also keeps soil out of the tooling during advancement. The pressure capacity is up to 
1,300 psi. Refer to Appendix 5 for a specification sheet for the equipment. The diameter of the 
borehole will be the same diameter as the injection probe which will limit the void space around the 
tooling to prevent daylighting around the outside of the tooling and short circuiting into highly 
conductive zones.  

• A mixture of potable water from the Monroe County system and a biodegradable dye (Bright Dyes®; 
refer to Appendix 6 for safety data sheet) or a limited volume of treatment chemical (refer to 
Appendix 6) will be injected into the formation. It is assumed up to 100 gallons of solution will be 
injected per point to mimic the planned full scale direct push injections. Silica sand (or similar) may 
be added to any water injected to create a slurry; different slurry mixtures will likely be utilized at 
different pilot injection points to help determine the optimal ratio of solids to liquid for the full scale 
injection. This pilot test will also evaluate the pressures needed to distribute the treatment chemical 
into the formation. Pressures utilized will be recorded.  

• The injection probe will be raised in approximate 0.5 to 1-ft intervals and dyed water will be injected 
at each interval. This process will be repeated from 25-ft bgs to approximately 6-ft bgs to mimic the 
planned treatment chemical injection.  

• Following the injection of the dyed water, soil borings will be advanced surrounding each injection 
point to visually assess the distribution of the dyed water. It is anticipated between three (3) and four 
(4) soil borings will be completed surrounding each of the five (5) injection points to evaluate the 
radius of influence of the injected mixture.  

• Soils will be screened for visual and olfactory evidence of impairment, and screened with a 
photoionization detector (PID) capable of measuring in parts per billion (ppb). Soils will be logged by a 
LaBella representative. Up to five (5) soil samples may be collected from the pilot test for baseline 
purposes (refer to Section 8.2.3).  

• All injection points and soil borings will be filled with grout following completion.   
 
If any significant changes to the polishing step (Section 8.4) are warranted based on the results of the pilot 
test, the NYSDEC will be notified and an IRMWP Amendment may be issued.  
 
Note that any investigation derived waste (IDW) generated during these activities will be properly managed 
for future disposal (refer to Section 8.9). 
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8.2 Site Preparation 

In conjunction with the pilot test, the following activities will be completed in preparation for the ERH 
system operation.  Note that any IDW generated during these activities will be properly managed for future 
disposal (refer to Section 8.9). 
 

8.2.1 Additional Well Installation 

Two (2) additional shallow monitoring wells will be installed within the planned ERH 
treatment zone.  These planned well locations are depicted on Figure 5.  The purpose of 
these wells is to provide additional baseline and post-ERH groundwater sample data.  The 
boreholes for these wells will be advanced using similar methods described in Section 8.1 
for the pilot test borings (i.e., Geoprobe® direct push sampling system). Newly installed 
wells will consist of 1-inch stainless steel piping with a threaded MNPT adapter to allow for 
groundwater sample collection during ERH system operation while temperatures are 
elevated. The wells will be installed to approximately 23-ft bgs with a 10-ft length of screen 
(i.e., same as ‘worst-case’ LBA-MW-06 construction). 
 

8.2.2 Select Well Decommissioning and Replacement 

Wells installed in the planned ERH treatment zone as part of the initial site characterization 
in 2015 are constructed of PVC, which is not anticipated to survive the heat to be 
introduced by the ERH system.  Prior to system installation, existing monitoring wells MW-
06, MW-10, MW-11 and MW2015-22 will be replaced with stainless steel monitoring wells 
that can withstand the subsurface temperatures (refer to Appendix 2 for well construction 
details).  The existing wells will be decommissioned in accordance with CP-43 and 
reinstalled to the same depths with the same screened intervals as the original 
construction. Specifically, the well casings will be removed and the appropriate grout 
mixture will be added to the remaining borehole from the bottom to the top of the borehole.  
The PVC well casings/screen will be decontaminated using an Alconox® and water solution 
and disposed of as municipal solid waste. 
 
Replacement wells will be installed within a few lateral feet of each of the wells to be 
decommissioned.  The replacement wells will have the same construction as the wells 
described in Section 7.3.1 except the screened intervals will match those of the wells which 
they are replacing.  The original well construction logs for MW-06, MW-10, MW-11 and 
MW2015-22 are included in Appendix 10. 
 
Up to five (5) soil samples may be collected during well replacement/ installation to 
document baseline conditions (refer to Section 8.2.3).  
 

8.2.3 Baseline Soil and Groundwater Sample Collection 

During advancement of borings for the pilot test and well installations described in Sections 
8.1. 8.2.1. and 8.2.2, additional soil samples are planned to be submitted for laboratory 
analysis of the following parameters: 

• At least five (5) soil samples for Total Compound List (TCL) VOCs and up to 20 
tentatively identified compounds (TICs) using USEPA Method 8260. 

• Two (2) soil samples for total organic carbon (TOC) using ASTM Method D2974. 
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Soil samples collected for VOC analysis will be collected via USEPA Method 5035. Soil 
samples for VOC analysis will be selected from the worst-case depth interval within five (5) 
select boring locations, determined based on visual and olfactory observations and PID 
readings.   
 
In addition, prior to ERH system operation, groundwater samples will be collected via low 
flow methodology from wells MW-06, MW-10, MW-11 and SBMW2015-22 and the two (2) 
new wells planned to be installed in the ERH treatment zone.  Groundwater sampling 
procedures are as follows: 

 
• Following installation, overburden groundwater monitoring wells will be developed by 

purging a minimum of three (3) well volumes or until dry using a dedicated bailer or 
pump (depending on well volumes). Development water and any DNAPL encountered 
will be containerized in 55-gallon drums, characterized, and disposed of off-Site in 
accordance with applicable regulations. 

• Following development, wells will be allowed to recharge for a minimum of 1 week 
prior to sampling. 

• Wells will be sampled using low-flow techniques (i.e., peristaltic pump). Water quality 
parameters including turbidity, pH, temperature, specific conductivity, dissolved 
oxygen, oxidation reduction potential, and depth to water will be recorded at five (5) 
minute intervals. Samples will be collected when the parameters have stabilized for 
three (3) consecutive 5-minute intervals to within the specified ranges below: 

 
o Water level drawdown (<0.3’) 
o Turbidity (+/- 10%, <50 NTU for metals) 
o pH (+/-0.1) 
o Temperature (+/- 3%) 
o Specific conductivity (+/- 3%) 
o Dissolved Oxygen (+/- 10%) 
o Oxidation reduction potential (+/- 10 millivolts) 

 
One (1) MS/MSD and one (1) blind duplicate sample will be collected in addition to the 
proposed samples and analyzed for TCL VOCs including TICs at a rate of one (1) per twenty 
(20) samples or one (1) per shipment, whichever is greater. In addition, one (1) trip blank 
per shipment of groundwater samples will be analyzed for TCL VOCs including TICs.  
 

8.3 Electrical Resistance Heating 

In situ-thermal remediation (ISTR) will be completed for the source area by applying ERH. The ERH vendor, 
TRS Group, Inc. (TRS), has developed a detailed design which is included as Appendix 1. TRS will complete 
the installation and operation of the system, with LaBella providing oversight, documentation and interim 
sampling. LaBella will conduct sampling and other select activities as described in this section.  
 
The ERH system is summarized as follows; refer to TRS’s work plan in Appendix 1 for additional details 
regarding system installation, safety features, system operation, various system components and system 
demobilization.    
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8.3.1 ERH System Overview 

As noted in TRS’s work plan, “ERH is a process whereby soils and groundwater are heated 
by creating a voltage gradient to induce current flow through the subsurface volume to be 
remediated. Electrical energy is introduced to the subsurface at electrodes, and it is the 
resistance by the soil matrix to the flow of electricity between electrodes that heats the 
subsurface and boils a portion of the soil moisture into steam. This in situ steam generation 
occurs in all soil types, regardless of permeability. The heat generated by resistance to the 
induced electrical current also volatilizes the target contaminants. The in-situ steam 
generated by ERH acts as a carrier gas to sweep contaminant vapors to negative pressure 
vapor recovery (VR) wells. 
 
Recovered steam and soil vapors are then transported via chlorinated polyvinyl chloride 
(CPVC) plastic piping headers to the ERH condenser where the recovered mixture is passed 
through a vapor/liquid separator and heat exchanger. The condensate generated following 
the heat exchange process is captured and conveyed for subsequent treatment and the 
extracted air is treated using the best applicable technology or methods, such as vapor-
phase granular activated carbon (VGAC) or thermal oxidation.” 

 
The ERH system for this Site will consist of a series of electrodes installed within the treatment 
area (approximately 3,000 sq. ft.) to approximately 30-ft bgs with treatment occurring from 7-30-ft 
bgs (2,600 cubic yard treatment volume).  Although the targeted treatment zone is from 3-ft to 30-
ft bgs, the heating element extends from 4-ft bgs to 30-ft bgs to ensure contaminants stay in the 
vapor stage above the treatment zone prior to recovery.  Electrodes will be spaced approximately 
16-ft apart.   
 
The ERH system will heat the subsurface until a pre-determined amount of energy has been 
applied.  The energy required to obtain the treatment goals of 20 mg/kg in soil and 75,000 ug/L in 
groundwater as calculated by TRS are estimated to be 550,000 kWh of electrical energy. It is 
anticipated the system will operate for a total of between 72-96 days in order to achieve these 
goals. Interim soil and groundwater sampling will be completed to evaluate the system progress 
and determine if additional energy/operation is required to reach the treatment goals.  Refer to 
Section 8.3.10 for information regarding interim sampling. 
 
Treatment system equipment including the condenser with cooling towers, carbon vessels, and 
blower system will be located on the northern exterior of the building. The power control unit (PCU) 
and step down transformers will be located in close proximity to the treatment area.  Electrodes will 
be connected above grade and vapor recovery piping will be routed from the treatment area to the 
exterior treatment system. The existing electrical service for the building will be utilized to power 
the system. The general system layout is depicted on TRS Figures Y-3 and Y-4 in Appendix 1. 
 
Soil cuttings and other IDW generated during the ERH system installation will be properly managed 
for future disposal (refer to Section 8.9). 
 

8.3.2 Safety 

The following section contains a brief overview of safety and security procedures to be implemented 
as part of the ERH treatment.  Additional details regarding these procedures are included in TRS’s 
work plan in Appendix 1.  In addition, specific safety protocols to be employed by LaBella during IRM 
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implementation are detailed in the Health and Safety Plan (HASP) included in Appendix 3.  TRS’s 
HASP is also included as Appendix 1.   
 
One of the first steps of the ERH system installation is to construct redundant safety systems to 
create a high level of safety for any building occupants, including Getinge, LaBella and TRS 
personnel. 
 
Access to the treatment zone will be gated and locked during non-working hours.  All visitors will be 
required to check in with TRS prior to entry.  Although this portion of the Main Building is currently 
unoccupied, secure fencing will be placed around the ERH treatment zone as well as the exterior 
components.  Fence details and the security system layout are depicted on TRS Figures M-4 and Y-7 
in Appendix 1.  The safety and security system will include numerous emergency stop buttons, 
signage, motion sensors and cameras.  Two (2) separate systems will be in place which will 
automatically stop the ERH power application should an intruder enter the treatment area.  TRS 
Figure Y-7 depicts sensor and camera locations. 
 
Following installation and prior to startup, numerous safety and leak checks will be performed on 
various aspects of the ERH system by TRS with LaBella and Getinge oversight.  Additional detailed 
information regarding safety and security can be found in TRS’s work plan included in Appendix 1. 
 
Following successful completion of the pre-startup checks, the ERH system will be energized and 
TRS personnel will complete a second phase of inspection to verify compliance with allowable 
surface voltages under actual operating conditions.  All non-TRS personnel will be excluded from the 
ERH remediation area during the initial system energization and associated inspection. 
 
8.3.3 Electrodes 

A total of fifteen (15) electrodes will be installed via hollow stem auger drilling.  Drilling will be 
completed by first coring an approximately 18-in diameter hole in the concrete floor slab in each of 
the electrode locations.  As described in Section 8.7, CAMP implementation will be completed at 
any time when the subsurface is exposed, including the electrode installation.  In addition, portions 
of the SSDS may be affected during electrode installation; refer to Section 8.3.6 for additional 
details. 
 
Following coring of the floor slab, a 12-in diameter borehole will be drilled to a total depth of 32-ft 
bgs.  The heating element will be installed to a depth of 30-ft bgs and backfilled with a proprietary 
conductive material.  The conductive backfill will be placed to a depth of approximately 4-ft bgs and 
will be overlain by a silica sand layer.  In addition to the electrode element and drip tube, a vapor 
recovery screen (Section 8.3.4) and post-ERH injection well (Section 8.3.7) will be installed each 
electrode borehole.  A small diameter polyethylene pipe will be used to convey “drip” water to 
electrodes to supply water to the electrodes if needed. Refer to Figure M-1 in TRS’s work plan in 
Appendix 1 for a diagram of the electrode construction.   
 
Each electrode will be connected to the aboveground PCU which provides and regulates power to 
each electrode.  The planned electrode layout and PCU location are depicted on Figure Y-3 in TRS’s 
work plan in Appendix 1.   
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8.3.4 Vapor Recovery Wells 

A vapor recovery well will be installed in each of the electrode boreholes.  These wells will generally 
consist of a screen located towards the top of each electrode borehole, within the silica sand layer, 
and attached piping.  Refer to the TRS work plan and TRS Figure M-1 for additional information 
regarding construction. 
 
Steam, vapors and a minimal volume of entrained groundwater will be removed from the subsurface 
via the vapor recovery wells.  These substances will be piped to an on-site treatment system located 
on the exterior of the Main Building, as depicted on Figures Y-3 and Y-4 in TRS’s work plan in 
Appendix 1.  The CPVC vapor recovering piping connecting the vapor recovery wells within the 
treatment zone to the exterior condenser will be warm to the touch and will be labeled as such.  
Both liquid and vapor phases will be treated using granular activated carbon (GAC).  Refer to Section 
8.3.5 for additional information regarding characterization of treated condensate, permitting and 
sanitary sewer discharge.  

 
The vapor removed from the subsurface is anticipated to contain the majority of CVOC mass.  Refer 
to Section 8.3.6 for additional information regarding vapor emissions.  

 
8.3.5 Condensate Treatment and Discharge 

As described in Section 7.4.1, vapors will be collected via vapor recovery wells and condensed. The 
condensate will be treated via liquid-phase GAC and discharged to the sanitary sewer via a Monroe 
County Specialty Short Term Discharge Permit. To obtain this permit, the treated water will initially 
be stored in a temporary holding tank pending sampling and permit issuance from Monroe County. 
Per the permit requirements, one (1) sample will be analyzed for the following: 
 

• Priority Pollutant List (PPL) Metals via USEPA Method 200.7/245.1 
• PPL VOCs via USEPA Method 624 
• PPL Acids, Base/Neutrals (including PAHs) via USEPA Method 625 
• PCBs and Pesticides via USEPA Method 608 

 
The liquid phase (i.e., condensate) treatment system will consist of two (2) 200-lb liquid GAC vessels 
plumbed in series with discharge routed to the sanitary sewer.  There will be two (2) spare 200-lb 
liquid GAC vessels on-site should change out be necessary.  
 
It is assumed after the initial characterization sample and permit issuance, VOC analysis of the 
treated water will be required on a monthly basis and containerization prior to discharge will not be 
required.  As estimated by TRS, a total of 30,000-gallons of water is anticipated to be discharged to 
the municipal system during ERH system operation.  A flow meter will be placed on the discharge 
piping to document effluent volumes to a sanitary sewer manhole immediately north of the 
treatment vessels. 
 

8.3.6 Vapor Treatment and Discharge 

The contaminated vapors recovered from the treatment zone will be sent through vapor-phase GAC 
via a blower prior to being released. The TRS vapor treatment design incorporates three (3) 1,000-
pound vessels in series to treat the estimated 273 lbs of contaminant mass targeted by the ERH 
system. Influent, mid-fluent, and effluent concentrations will be monitored by TRS, at least bi-
weekly, by a PID.  The effluent will be located at least 1-ft above the highest eave of the room, 10 
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feet away from any opening that is less than 2-feet below the exhaust point, and 10-feet from HVAC 
intakes and supply registers.  
 
A DAR-1 analysis will be completed prior to ERH system startup based on calculated effluent 
concentrations of contaminants of concern for the Site. The analysis will be provided to NYSDEC 
and NYSDOH prior to ERH system startup. It is assumed a new air permit is not required by 
NYSDEC; however, vapor sampling will be completed periodically to document the effluent 
concentrations and flowrate and confirm the initial DAR-1 analysis.  
 

The sub-slab depressurization system is anticipated to remain in operation with the exception of up to 
three (3) depressurization points within System 2 in closest proximity to the ERH treatment area, which 
may be temporarily shut off during ERH operation. Routine checks of the SSDS will be completed to 
confirm the systems are operating during ERH system operation. The vapor recovery blower will operate for 
a minimum of 5 days after the power to the electrodes is shut off to continue to capture vapors while 
ground temperatures are elevated. The subsurface will cool approximately 1 degree Celsius per day. PVC is 
degraded at temperatures above 60 degrees Celsius. The SSDS will be reactivated within the ERH 
treatment 40 days after the ERH system ceases operation when the subsurface is expected to be 
approximately 40 degrees Celsius. An indoor air sample will be collected from within the ERH treatment 
area approximately 10 days  after the vapor recovery system ceases operation to determine if additional 
measures (e.g., applying vacuum to the ERH vapor recovery piping) are necessary to mitigate VOCs in 
indoor air prior to reactivating the SSDS within the ERH treatment area.  

8.3.7 Post-ERH Treatment Injection Wells 

Injection wells will be installed within the fifteen (15) electrodes to be utilized post-ERH treatment 
as chemical injection wells for a polishing step. Injection wells will consist of a 2-inch diameter 
0.020-slot screen installed within a 12-inch diameter borehole backfilled with conductive material.  
Refer to Section 8.4 for additional information regarding in-situ chemical treatment. 

 
8.3.8 Temperature Monitoring Points 

Temperature monitoring points (TMPs) will be installed to monitor subsurface temperature within 
the treatment volume. These points will be installed using similar methods described in Section 
7.4.3 for the electrode installation (i.e., hollow stem auger drilling, etc.).  Boreholes for the TMPs 
will be 8-in in diameter, extend to 30-ft bgs and be backfilled with cement grout (refer to TRS Figure 
M-2 in Appendix 1).  Each TMP will actually consist of six (6) temperature sensors spaced at 
different depths within the TMP to monitor temperatures throughout the treatment interval.  Refer 
to TRS’s work plan in Appendix 1 for additional details regarding the TMPs. 
 

8.3.9 Multi-Phase Extraction Wells 

Three (3) multi-phase extraction wells will be installed on the perimeter of the treatment area to 
ensure there is an influx of water into the treatment volume. Solubility and viscosity are expected to 
increase with increased temperatures. These extraction wells are designed to prevent the heated 
groundwater from migrating to the outside of the treatment area.   The wells will be installed using 
similar methods described in Section 7.4.3 for the electrode installation (i.e., hollow stem auger 
drilling, etc.).  Refer to TRS’s work plan in Appendix 1 for additional details regarding the multi-
phase extraction wells. 

 
8.3.10 Interim Soil and Groundwater Sampling  
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The biweekly PID effluent readings to be completed by TRS will be utilized to help assess treatment 
performance. In addition, interim soil and groundwater sampling will be completed by LaBella 
personnel.  Pending PID effluent readings, the first round of interim soil and groundwater sampling 
is anticipated to be completed approximately 2-months into system operation.  The ERH system will 
be shutoff for a minimum of 12 hours prior to sampling; but, subsurface temperatures will remain 
elevated (up to 100°C).  As such, the following special procedures will be utilized for the “hot soil” 
and “hot groundwater” sampling (refer to Appendix 7 for further details). 

 
 Hot Soil Sampling 

Two (2) rounds of interim soil borings will be completed using a Geoprobe® direct push sampling 
system in which up to four (4) soil borings per sampling event will be advanced within the 
treatment area to monitor the progress of the mass removal and assess anticipated remaining 
operation time to meet remedial goals. Interim soil boring locations will be advanced in the 
immediate vicinity of the baseline soil borings (refer to Section 8.2.3). Soil sampling will be 
conducted in accordance with the Hot Soil Sampling SOP included in Appendix 7. Stainless steel 
macro-core liners will be used for sample collection. 6-inch lengths of stainless steel liners will be 
placed in the macro-core. When the macro-core is retrieved, the liners will be removed from the 
macro-core, labeled, capped and placed on ice. A thermometer will be inserted through the cap to 
monitor temperature. Once the soil temperature has reached 4 degrees Celsius, samples may be 
collected.  
 
Up to ten (10) soil samples will be collected during each round of interim borings for analysis of TCL 
VOCs including TICs via USEPA method 8260. One (1) MS/MSD and blind duplicate will be 
collected and analyzed for TCL VOCs and TICs for each sampling event. 

 
Hot Groundwater Sampling 
Two (2) rounds of interim groundwater sampling will be completed to monitor the progress of the 
mass removal and assess anticipated remaining operation time to meet remedial goals. 
Groundwater sampling will be conducted in accordance with the Hot Groundwater Sampling SOP 
included in Appendix 7. Samples will be collected using a peristaltic pump and stainless steel 
tubing. Tubing will be placed in the well for sample collection at the same depth as pre-ERH 
groundwater sampling. When it is time to sample, additional stainless steel tubing will be 
connected to the fitting on the monitoring well head. Extracted groundwater will be cooled by 
coiling the tubing and placing the tubing in an ice bath to cool to room temperature prior to 
handling. The following wells will be monitored: 

• 2 newly installed wells 
• MW-06  
• MW-10 
• MW-11 
• MW2015-22  

 
Water quality parameters will be recorded at 5 minute intervals. Samples will be collected once the 
parameters have stabilized as noted below:  

• Water level drawdown (<0.3’) 
• Temperature (+/- 3%) 
• pH (+/- 0.1 unit) 
• Dissolved oxygen (+/- 10%) 
• Specific conductance (+/- 3%) 
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• Oxidation reduction potential (+/- 10 millivolts) 
• Turbidity (+/- 10%, <50 NTU for metals) 

 
Once parameters have stabilized, a sample will be collected from each well for analysis of USEPA 
TCL VOCs including TICs via USEPA Method 8260. One (1) MS/MSD, blind duplicate, and trip blank 
will be collected and analyzed for TCL VOCs and TICs for each sampling event.  

 
8.3.11 Demobilization  

Pending results of the interim soil and groundwater sampling, TRS will disconnect the system and 
demobilize the majority of equipment from the Site.  Generally, all above grade components will be 
removed from the Site.  The above grade portions of the electrodes will be removed and flush-
mounted curb boxes will be installed to make the injection wells within the electrodes accessible 
for the post-ERH chemical treatment described in Section 8.4.  TMPs will also be left in place to 
determine when the optimal temperature for chemical injections has been achieved.  
 
Refer to TRS’s work plan in Appendix 1 for additional information regarding system shutdown and 
demobilization. 

 
8.4 Polishing Step: In-Situ Chemical Treatment 

Following ERH system operation CVOC concentrations in RAOC #1 are expected to remain above applicable 
soil and groundwater SCGs.  As such, an in-situ chemical treatment will be completed as a “polishing” step 
to enhance the long-term attenuation of CVOC concentrations.  The chemical treatment will generally 
consist of the injection of GeoForm™, a biogeochemical reagent designed to generate reactive iron sulfide 
minerals to establish reducing conditions. In addition, microbes will be injected to promote microbial 
degradation of CVOCs. These solutions will be introduced via the injection wells installed in the ERH 
electrodes (refer to Section 8.3.7) as well as direct push applications to provide comprehensive coverage 
in this dense geology.  This step is designed to further reduce CVOC concentrations for years following ERH 
system operation.  
 
Once the ERH system operation has ceased, the subsurface is anticipated to cool at a rate of 
approximately 1°C per day. Per the treatment chemical manufacturer’s recommendations, the treatment 
chemicals should be injected when the subsurface has cooled to a maximum temperature of 45 degrees 
Celsius. The optimal temperature for enhanced biodegradation is between 35 and 45 degrees Celsius and 
this IRM is designed to take advantage of the residual heat from the ERH system operation. Beginning 
approximately 2-weeks after ERH-system shutdown, LaBella personnel will use the remaining TMPs to 
periodically measure the subsurface temperature.  It is anticipated the polishing step injections will begin 
approximately 60 days following termination of the ERH system but the timing is dependent upon 
subsurface temperatures. 
 
Note that the final chemical treatment procedures will be dependent upon the results of the pilot test 
described in Section 8.1. 
 
Injection Wells  
During ERH system installation, injection wells will be installed within the fifteen (15) electrodes to be 
utilized to gravity feed the treatment chemical. Injection wells will consist of a 2-inch diameter 0.020-slot 
screen installed within a 12-inch diameter borehole backfilled with conductive material. Treatment 
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chemicals will be mixed with water in 55-gallon drums or larger temporary holding tanks within the 
building, and pumped into the injection wells. Refer to Appendix 1 for a construction diagram.  
 
GeoForm™ Soluble, a PeroxyChem product which includes a source of sulfate, a source of ferrous iron, and 
an electron donor will be pumped into the treatment wells. Approximately 2,117 lbs of GeoForm™ Soluble 
will be mixed with approximately 706 lbs of ELS Dry Concentrate (source of H2) and approximately 10,500 
gallons of potable water and pumped into the fifteen (15) injection wells. Approximately 700 gallons of the 
mixture will be distributed in each injection well.  
 
DHC inoculants, which have been shown to improve removal kinetics, in particular CVOCs cis-1,2-
dichloroethene and vinyl chloride, will be injected following the GeoForm™ injections. The DHC inoculant 
will contain at least 5x1010 colony-forming units per liter (cfu/L) of live bacteria including high numbers of 
dehalococcoides species which are known to degrade cis-1,2-dichloroethene. Approximately 15 liters (L) of 
DHC inoculant will be gravity fed into the injection wells following GeoForm™ injections.  
 
Direct Push 
GeoForm™ Extended Release, a PeroxyChem product which includes a source of sulfate, a source of 
ferrous iron, and an electron donor will be injected via direct push injections. Approximately twenty-six (26) 
direct push injections will occur outside of the 3,000-sq. ft. ERH treatment area and fourteen (14) direct 
push injections will occur within the 3,000-sq. ft. ERH treatment area. The number of injection points may 
be adjusted based on the results of the pilot test; however, it is assumed 5-8-ft horizontal spacing will be 
adequate. Refer to Figure 5 for anticipated injection point locations.  
 
A total of 9,150 lbs of GeoForm™ Extended Release will be mixed with approximately 2,700 gallons of 
potable water to form a 25% slurry. The slurry will be injected via direct push methods from 6-25-ft bgs. 
Volumes of water may be adjusted as needed to change the viscosity of the slurry. Approximately 90 
gallons of slurry will be injected per point (approximately 4.7 gallons per foot). Approximately 15 L of DHC 
inoculant will be injected via direct push injections as well. Direct push injections will be completed using a 
Geoprobe Systems® Pressure Activated Injection Probe via methods to be used in the pilot test as 
described in Section 7.2. Refer to Appendix 6 for safety data sheets.  
 

8.5 Post-Remedial Monitoring  

Three (3) months and six (6) months following completion of the polishing step, groundwater monitoring 
will be conducted to assess remedy effectiveness. The following wells will be sampled as part of each 
monitoring event (refer to Figure 4): 

• 2 newly installed wells 
• LBA-MW-06 replacement well 
• LBA-MW-10 replacement well 
• LBA-MW-11 replacement well 
• SBMW2015-19 
• SBMW-2015-20 
• SBMW2015-22 replacement well 

 
Wells will be sampled using low-flow techniques and water quality parameters will be recorded at 5 minute 
intervals. Samples will be collected once the parameters have stabilized as noted below:  

• Water level drawdown (<0.3’) 
• Temperature (+/- 3%) 
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• pH (+/- 0.1 unit) 
• Dissolved oxygen (+/- 10%) 
• Specific conductance (+/- 3%) 
• Oxidation reduction potential (+/- 10 millivolts) 
• Turbidity (+/- 10%, <50 NTU for metals) 

 
Once parameters have stabilized, a sample will be collected from each well for analysis of USEPA TCL VOCs 
including TICs via USEPA Method 8260. One (1) MS/MSD, blind duplicate, and trip blank will be collected 
and analyzed for TCL VOCs and TICs for each shipment of samples. Pending contaminant concentrations, 
post-injection microbial sampling may also be completed via bio-trap samplers to evaluate if bacterial 
species are present in ranges capable of biodegradation. Additional DHC inoculant may be added to 
injection wells if needed.  
 
Two (2) rounds of post-remedial groundwater monitoring are included as part of this work plan; any 
additional long-term monitoring requirements will be determined following the planned post-remedial 
monitoring and specified in the Site Management Plan to be completed under separate cover.  
 
8.6 Quality Control Plan  

LaBella’s Quality Control Plan included in the Remedial Investigation Work Plan will be followed during all 
sample collection. The Hot Soil and Groundwater SOPS will be followed for sample collection within the 
ERH treatment area (refer to Appendix 7).  
 

8.7 Health and Safety  

LaBella’s Health and Safety Plan (HASP) included as Appendix 3 will be implemented for this work. 
Contractors will be responsible for development and implementation of their own HASP. TRS will have 
primary responsibility for operation of the ERH system and will provide the necessary safety controls and 
checks for on-Site workers and building occupants. The ERH area will be secured with temporary fencing 
and unauthorized personnel will not have access. The ERH system will be shut down by TRS to allow for 
interim soil and groundwater sampling. Subsurface sampling will not occur while the system is operating. 
Refer to Appendix 7 for Hot Soil and Groundwater Sampling SOPs.   
 
8.8 Community Air Monitoring 

The NYSDOH Generic Community Air Monitoring Program (CAMP) included as Appendix 4 will be 
implemented for exterior ground intrusive work. A Special Requirements CAMP is included in the Appendix 
4 and will be implemented for ground intrusive activities within an occupied structure or within 20 feet of 
an occupied structure.   

 
8.9 IRM-Derived Waste 

All waste generated during this IRM will be containerized on-Site and characterized for disposal in 
accordance with applicable regulations. Lined roll-off containers will be utilized for soil cuttings. A 
Contained-In Determination request may be submitted to the NYSDEC for disposal of soil. Refer to Section 
7.3 for information regarding discharge of water to the sanitary sewer.  
 
8.10 Schedule and Deliverables  

A project schedule is included in Appendix 9. The duration of the ERH system installation, operation, and 
decommissioning is approximately 6.5 months. The pilot test will take place prior to ERH system 
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installation. Following ERH system operation and the “cool down” period, chemical injections will be 
implemented. The duration of the injections and follow-up monitoring is approximately 6 months. This IRM 
is anticipated to be completed approximately 13 months following NYSDEC approval.  
 
The implementation of this IRM is intended to be documented in the Final Engineering Report (FER). The 
FER will be submitted within approximately 45 days of completion of this IRM.  
 
I:\GETINGE SOURCING, LLC\2160339 - 1777 E HENRIETTA RD BCP APP DEV\REPORTS\IRMWP AOC#1 - ERH\REVISED WITH DEC COMMENTS 
AUGUST 2019\C828192.IRMWP AOC#1.V2.DOCX 
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1.0   INTRODUCTION  

TRS Group, Inc. (TRS) has entered into a contract with Getinge USA Sales, LLC (Getinge) to perform in 
situ  thermal remediation (ISTR) of chlorinated volatile organic compounds (CVOCs) in soil and 
groundwater. The Getinge facility site (the Site) is located at 1777 East Henrietta Road in Henrietta, 
New York. The ISTR will be completed by applying electrical resistance heating (ERH). ERH is an in situ 
thermal process for the remedial treatment of volatile organic compounds (VOCs) in soil and 
groundwater. The Site is participating in the New York State Department of Environmental 
Conservation (NYSDEC) Brownfield Cleanup Program (BCP).  

This Work Plan (WP) describes the Site background, the TRS ERH process, and ERH remediation 
system construction, operation, and demobilization.  

2.0   SITE DESCRIPTION 

Several investigations have been performed at the Site to characterize the CVOC impacts. Recent 
investigations included membrane interface probe (MIP) testing to determine the extent of the 
CVOC impacts. The treatment area defined in the request for proposal (RFP) are based on soil and 
groundwater analytical samples and MIP results. According to investigation reports, the CVOC 
impacts appear to be localized and the highest concentrations are generally found between 10 and 
15 feet below grade surface (ft bgs) with concentrations decreasing to background levels by depths 
of 20 to 25 ft bgs.  

Dense non‐aqueous phase liquid (DNAPL) was encountered in one location during sampling events. 
The designation of that well is LBA‐MW‐06. It is centrally located in the ISTR area. 

The area proposed for ISTR treatment can be found in Figure Y‐1. 
 
The Site is situated within the City of Henrietta, New York. Current Site features include a primary 
metal clad masonry building (“Main Building”) of approximately 259,032 square feet (ft2), partially 
utilized for manufacturing and office space, as well as a masonry building (“Northern Building”) of 
approximately 27,700 ft2, which is partially utilized for office space. Based on the review of historical 
records, the Site has been utilized for the manufacture and distribution of medical supplies and 
equipment. Records indicate that production was from approximately 1955 to approximately 2010.  
The Site is currently utilized as warehouse and office space by a medical supply and equipment 
company. Historical manufacturing operations reportedly included metal plating. Trichloroethene 
(TCE) was utilized for degreasing purposes at the Site until the mid‐1990s.  

Table 1 summarizes the ERH treatment area, quantity of ERH electrodes, treatment interval, and 
treatment volume. 
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Table 1 ‐ ERH Treatment Areas 

  Electrodes 
(Quantity) 

Treatment 
Interval (ft bgs) 

Treatment 
Area (ft2) 

Treatment 
Volume (yd3) 

 ERH Treatment 
Area  15  7‐30  3,000  2,600 

Acronyms: ft bgs = feet below ground surface; ft2 = square feet; yd3 = cubic yards 

2.1. Site Contaminants 

The primary contaminant of concern (COC) in the ERH treatment volume is TCE. Other contaminants 
within the ERH treatment volume, but at much lesser concentrations, are cis‐1,2‐dichlorethene (cis‐
1,2‐DCE) and 1,1‐dichlorethene (1,1‐DCE).   
 
The maximum TCE concentration in soil at the Site is 395 milligrams per kilogram (mg/kg). The 
highest groundwater concentration for TCE is 710,000 micrograms per liter (µg/L). 

2.2. Lithology 
Drilling logs indicate that the geological make‐up of the Site consists mostly of a mixture between 
dense and loose glacial till with a sandy gravel layer between 14 ‐16 ft bgs. Depth to groundwater 
averages about 7 ft bgs. The groundwater gradient is relatively flat with an estimated groundwater 
flow of less than 0.015 feet per day. 

3.0   ERH PROCESS 

ERH is a process whereby soils and groundwater are heated by creating a voltage gradient to induce 
current flow through the subsurface volume to be remediated. Electrical energy is introduced to the 
subsurface at electrodes, and it is the resistance by the soil matrix to the flow of electricity between 
electrodes that heats the subsurface and boils a portion of the soil moisture into steam. This in situ 
steam generation occurs in all soil types, regardless of permeability. The heat generated by 
resistance to the induced electrical current also volatilizes the target contaminants. The in‐situ 
steam generated by ERH acts as a carrier gas to sweep contaminant vapors to negative pressure 
vapor recovery (VR) wells. 

Recovered steam and soil vapors are then transported via chlorinated polyvinyl chloride (CPVC) 
plastic piping headers to the ERH condenser where the recovered mixture is passed through a 
vapor/liquid separator and heat exchanger. The condensate generated following the heat exchange 
process is captured and conveyed for subsequent treatment and the extracted air is treated using 
the best applicable technology or methods, such as vapor‐phase granular activated carbon (VGAC) 
or thermal oxidation. 

4.0   TECHNICAL APPROACH 

4.1. Remedial Approach 

The soil and groundwater at the Site are primarily impacted with TCE. Site data indicates a maximum 
concentration of 395 mg/kg TCE in soil and 710,000 µg/L of TCE in the groundwater. TRS estimates 
that there are approximately 273 pounds (lbs) of CVOCs within the ERH treatment volume with the 
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majority being TCE. The goal is to reduce contaminant concentrations to 75,000 µg/L in groundwater 
and to 20 mg/kg in soil.  

TRS’ heating approach targets the contaminants using steam stripping as the primary mechanism for 
remediation. The remediation was modeled based on a remediation goal of 20 mg/kg and 75,000 
µg/L TCE respectively. The TRS design calculates that approximately 580,000 kilowatt hours (kWh) of 
energy will be required to achieve the remedial goal, including operation of the ERH equipment. 
Energy will be used by ERH surface equipment during the project for vapor recovery, vapor cooling, 
and vapor treatment.  

The target energy density for this project is approximately 212 kWh of energy per cubic yard (yd3) of 
soil, which TRS plans to input over the course of approximately 72 to 96 days of operations. TRS will 
evaluate system performance data including temperature, electrical energy, and mass recovery 
values to determine the optimal time for confirmatory sampling.  

5.0   SEQUENCE OF WORK 

The general sequence of construction and system installation is as follows and described in more 
detail in the sections that follow: 

• Design 
• Mobilization and Site Preparation 
• Subsurface Installation 
• Surface Installation 
• ERH System Startup and Operations 
• Demobilization and Final Report  

5.1. Basis of Design 
The ERH target remediation area and volume at the Site is 3,000 ft2 and 2,600 yd3, respectively. The 
site‐specific ERH system is designed to deliver 550,000 kWh of electrical energy to the treatment 
volume via a total of 15 electrodes. Figure Y‐1 and Figure Y‐2 shows the treatment area with the 
pre‐ERH soil analytical results and VOC concentration contours. The electrode details are provided in 
Figure M‐1.  

The spacing, depth, and diameter of the electrodes were determined by the thickness of the 
contaminated soil in each area, the depth to water, the concentration and distribution of the 
contaminants, the soil type, and several other factors. The total electrode depth will be two feet 
deeper than the treatment interval to ensure efficient heating within the lower treatment interval.  
Over drilling the electrodes by two feet mitigates convective and conductive heat losses that can 
occur at the bottom of the treatment volume. A total of three temperature monitoring points 
(TMPs) will be installed to monitor heating progress through the heated depth to help guide 
optimization and confirmation sampling efforts. The TMP detail is provided in Figure M‐2.  

The ERH VR system will bring the steam and volatilized CVOCs from the subsurface to the vapor 
treatment system. The VR system will consist of a VR header connected to condensing unit where 
steam will be condensed into water. Condensate water will be treated with liquid‐phase granular 
activated carbon (LGAC) and discharged to the sanitary sewer. The vapors will continue through the 
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VR blower and be sent through vapor‐phase granulated activated carbon (VGAC) for treatment prior 
to release. An ERH system process flow diagram and mass balance are presented in Figure P‐1 and 
Figure P‐2, respectively. 

The monitoring and operation of the heating, VR, and vapor treatment system will be performed by 
a combination of on‐site labor and remote monitoring and control equipment. 

5.2. ERH System Components 

The TRS ERH system consists of the primary system components identified in Table 2. The 
components are described in detail in subsequent sections. The equipment layout is shown in Figure 
Y‐3.   

Table 2 ‐ ERH System Components 

Primary System Component  Quantity 

ERH Power Control Unit  1 

Monitoring, control, and data acquisition system  1 

Remote access and control system  1 

Electrodes  15 

Electrode Wetting System  1 

Temperature Monitoring Points (TMPs)  3 

ERH Condenser & Cooling Tower Unit(s)  1 

Vapor Recovery Blowers  1 

Vapor Treatment System – Vapor‐Phase Granular Activated 
Carbon (VGAC)  1 

5.2.1.  Power Control Unit & Data Acquisition 
The ERH Power Control Unit (PCU) will deliver electrical energy to the electrodes to heat the 
treatment volume. A PCU is best described as a variable transformer system capable of providing 
power output by adjusting voltage levels to the electrode field.  

Three‐phase 480‐volt electrical power will be provided to the PCU, condenser, and blower from the 
building electrical service.  Electrical one‐line details are presented is presented in Figure E‐1, Figure 
E‐2, Figure E‐3, and Figure E‐4. 

The PCU is individually housed in weather‐tight steel enclosure that provides both security and 
electrical insulation. The PCU is designed for 100 percent cycle duty and is sized for a maximum 
power output of 500 kilowatts (kW). During ERH operation, the primary voltage is reduced to the 
appropriate level for optimum subsurface heating. As the subsurface is heated, this optimum 
voltage typically changes, and the PCU is adjusted to match those changes.  

PCU control and data acquisition are performed on dedicated computers and associated 
programmable logic controllers (PLC). Remote data acquisition software is used to collect and store 
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subsurface temperatures, power, voltage, amperage, and operational status data for the entire ERH 
system. Off‐site project personnel can view and download this information in real time using a high‐
speed, wireless modem. The software also allows for control and/or monitoring of power 
application, vapor condensation, and wastewater pumping functions (as applicable).  

The PCU is equipped with an emergency stop (E‐Stop) button on the exterior of the PCU, next to the 
control room entrance door of the PCU. Depression of the E‐stop immediately terminates power 
application to the subsurface. All other functions, such as control computer operation and the VR 
and treatment system, are not affected and remain operational. An additional E‐stop button will be 
made available at the main entrance of the equipment compound. 

Power delivery to the electrodes is accomplished directly from the PCU. Connections between the 
PCU and the electrodes are accomplished using fine strand, weather‐rated power cable. Cable sizes 
are determined upon the completion of soil electrical resistivity testing (SERT). See Section 6.5 for 
further information on the SERT process. All cable connections between the PCU, and electrodes are 
completed using bolted connections and comply with National Electric Code (NEC) standards on 
bolted electrical connections. 

5.2.2. Electrodes 
The ERH electrodes are the key component to a successful ERH remediation. The electrodes must 
efficiently transfer power from the PCU to the soil with minimal power losses. A combined total of 
15 electrodes will deliver energy to the treatment volume targeted for remediation. The single 
element design will consist of a metal conductor and granular conductive backfill that will occupy 
the annular space. The electrodes will be spaced approximately 16 feet apart. 

To facilitate post‐ERH polishing (by others), an injection pipe will be installed with each electrode. 
The injection will allow post‐ERH chemical injection to provide additional polishing. TRS will utilize 
the injection pipe at each electrode as the introduction point of water to the electrode borehole as 
part of the electrode wetting system. Section 5.2.3 provides more information on the electrode 
wetting system. 

The conductive intervals for the treatment volume will be consistent throughout. The deep extent of 
the thermal treatment extends to 30 ft bgs, while the shallow extent is at 7 ft bgs. The electrode 
layout is an overlapping triangle pattern to provide the best approach for even heating in the soil 
formation. Electrode details can be found in Figure M‐1.  

Electrodes will be installed into the subsurface via hollow stem auger. The installation procedure of 
the ERH electrode is very similar to the procedure for the installation of a groundwater monitoring 
well. Each electrode will consist of one continuous, electrode element set into a 12‐inch borehole 
co‐located with a fiberglass, or other TRS engineering‐approved material, injection pipe with a 
temporary cap on top. Once the electrode element and injection pipe are in place, the annulus is 
back‐filled with TRS’ patented conductive backfill material. A silica sand layer is placed above the 
conductive backfill and a co‐located stainless‐steel VR well screen and a section of chemical‐rated 
vacuum hose is set within the sand layer. The vent consists of a specially designed screen that 
maximizes steam recovery and minimizes groundwater entrainment. The electrode vent is 
constructed of 6‐inch long, 6‐inch diameter, stainless steel, 20‐slot well screen. The borehole is then 
sealed to the surface with neat cement grout. The grout provides a barrier to prevent entrainment 
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of ambient air in the VR network and to prevent steam from migrating into the atmosphere. 
Electrode Wetting System 

During ERH application, some electrodes may experience a loss of soil moisture at the interface 
between the conductive backfill of the electrode and the native soil matrix. When this occurs, 
electrical conductivity reduces, and the electrode may become less effective. This is referred to as 
“dry‐out”. To minimize dry‐out, TRS may periodically introduce small amounts of water (drip) to the 
interface between the electrode and surrounding soil to keep it moist for optimum electrical 
conductivity. The amount of water added to the electrode is typically in the gallons per hour range.  

A small diameter cross‐linked polyethylene (PEX) distribution system will be used to convey drip 
water to each individual electrode as determined by the ERH operator. An in‐line drip solenoid will 
be installed at each electrode as needed and will be wired to a field control box to regulate the 
volume of water distributed to electrodes via a 0.5‐inch PEX tube. Total water usage and individual 
electrode water usage for drip is monitored using a totalizing flowmeter. The current ERH design 
incorporates an electrode wetting system for every electrode. 

5.2.3. Temperature Monitoring Points 
Three TMPs will provide temperature data collection within the subsurface. Temperature data from 
the TMPs will be automatically recorded at least once per day. Each TMP will be constructed within 
an 8‐inch borehole. The TMP casing will be schedule 80 black iron, set in the borehole and the 
annulus backfilled with neat cement grout from total depth to grade.  

A polyvinyl chloride (PVC) pipe over sleeve, will be set over the TMP casing and extended into the 
grout seal approximately 6 inches. The over sleeve will extend to approximately 6 inches above the 
TMP casing. A PVC cap will be placed on the over sleeve to provide electrical and thermal 
protection. 

A string of resistance temperature detector (RTD) sensors will be placed in the TMPs casing with the 
sensors located at five‐foot vertical increments that will monitor subsurface temperatures at various 
intervals throughout the remediation volume as shown on Figure M‐2.  

5.2.4. Vapor Recovery System 
Steam is generated in all soil types during ERH, regardless of saturation level or permeability. The 
generation of in situ steam makes up much of the subsurface flow and therefore governs the small‐
scale flow patterns in soil. During ERH, a vacuum is applied to the vertical VR wells.  

The approximate 16‐foot spacing of the VR wells provides an extensive radius of influence overlap to 
ensure complete vapor capture and an inward vapor flow gradient to prevent steam from moving 
outside the remediation regions. The ability to recover soil gas and steam directly at the electrode 
borehole reduces the risk of vapor leaks to the breathing space at the electrode penetrations and 
enhances VR in the shallow vadose zone.  

The surface VR piping will be constructed of chemical‐resistant hose and CPVC. The VR manifold 
layout can be found in Figure Y‐4. 

Design specifications for the vacuum blower and the vapor treatment systems used during ERH are 
based on the combined flow of air and steam. At start‐up of ERH, no steam is generated in the 
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subsurface. The blower exerts a vacuum on the VR wells and air in the subsurface flows toward the 
VR well screens. As ERH continues, steam is generated. That steam rises into the vadose zone and is 
swept toward the VR wells by the air flowing to the VR well screens.  

Vapor recovery will be performed using a 25‐horsepower (hp) positive displacement blower placed 
on the upstream side of the vapor treatment system. The estimated air flow rate is 240 standard 
cubic feet per minute (scfm). Sampling ports, sensors, and gauges will be installed to measure 
vacuum, flow, and temperature at the blower inlets. Temperature will be measured by gauge at the 
blower outlet, and flow will be measured using a pitot tube. 

The condenser system consists of one ERH condenser and cooling tower unit. Each condenser is 
comprised of an inlet air/water separation vessel or knockout pot, a plate and frame heat 
exchanger, a condensate recovery tank, a cooling tower unit, an outlet air/water separation system, 
and ancillary pumps and controls. The condenser systems will be placed within a secondary 
containment berm that is designed to hold 100 percent of the liquid capacity of the system. Should a 
spill occur, the source of the spill will be identified and repaired, and the contained liquids will be 
either returned to the condenser system or vacuumed into approved containers for off‐site disposal. 

Air and contaminant vapors are pulled through the condenser by the applied vacuum of the VR 
blower. The inlet separation vessel removes entrained water from the influent vapor stream. Air and 
steam then enter the airside of the heat exchanger, where steam is converted to condensate as heat 
is removed from the mixture. An important consideration for the condenser is the Henry’s Law 
coefficient of the contaminants routed through the condenser. As the fine water droplets condense 
from the steam, they do so in concentration equilibrium with the gaseous phase that includes air. 
The energy balance inside the condenser is such that the amount of water evaporated from the 
cooling tower is almost exactly equal to the amount of steam condensed.  

5.2.5. Vapor‐Phase Granular Activated Carbon Unit 
Recovered air, steam, and contaminant vapors, once passed through the ERH condenser and 
vacuum blower, will be routed to the VGAC units for treatment via adsorption. The TRS vapor 
treatment design incorporates two 1,000‐pound or 2,000‐pound vessels in series to treat the 
estimated 273 lbs of contaminant mass at the Site. TRS suggests the option of a third vessel as a 
spare to facilitate quick vessel changes in the event of breakthrough.  

Influent, mid‐fluent, and effluent concentrations will be monitored, at least bi‐weekly, by a 
photoionization detector(PID).   

5.2.6. Water Treatment System 
An estimated 30,000 gallons of water will be removed from the subsurface during remediation in 
the form of steam. The steam, air, and any entrained water will pass through the ERH condenser 
where most of the VOCs will remain in the vapor phase. Henry’s Law describes the operation of the 
heat exchanger. Based on the partition coefficient of TCE, less than 1 percent of the total TCE mass 
will leave the condenser in the liquid phase, with the remainder leaving in the vapor phase for 
subsequent vapor treatment via VGAC.  

The condenser will be equipped with a LGAC system. It will consist of two (2) 200‐lb LGAC vessels 
plumbed in series with discharge routed to the sanitary sewer. There will be two (2) spare 200‐lb 
LGAC vessels on‐site change out should if necessary.  
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TRS will monitor the total volume of water generated by the system using totalizers for each 
separate stream of water (i.e. condensate, makeup, and electrode drip). Pressure gauges will be 
used to monitor pressure of the water conveyance lines. 

5.3. Mobilization and Site Preparation 

This section details the initial on‐site activities prior to ERH system installation.  

5.3.1. Initial Site Activities 
TRS will attend project kick‐off and pre‐construction meetings with LaBella personnel and other 
relevant parties, as determined by LaBella at a later date. TRS will prepare design drawings for 
LaBella review to allow for rapid advancements into the field. TRS will attend bi‐weekly conference 
calls, organized by LaBella, to discuss project developments.  

5.3.2. Site Survey 
Prior to commencing construction activities, a surveyor will mark the installation locations for the 
electrodes, TMPs, and general locations of the ERH equipment.  

Following completion of the location marking, TRS personnel will designate final material staging 
and storage areas. A designated area for staging electrode construction materials and other non‐
contaminated construction materials such as sand and gravel will be established. No hazardous 
waste will be stored in the construction staging area(s). A waste storage area will also be designated 
to ensure ease of soil waste roll‐off pick‐up and delivery.  

Placement locations for the ERH equipment will be general locations and final placement may be 
dependent on the exact equipment received at the Site.  

5.3.3.  Utility Locating Services 
TRS will coordinate a utility locate survey for the treatment area. Once all utilities are marked, TRS 
will then evaluate if any subsurface components require re‐locating to accommodate any conflicts 
with subsurface, surface, or overhead utilities.  

Once all utilities have been marked and the ERH subsurface component locations are finalized, TRS 
will walk the Site with a Getinge representative to confirm all marked locations. 

5.3.4. Fencing and Site Security 
Once all utilities have been marked and electrode locations finalized, TRS will begin installation 
activities for the perimeter fence around the ERH remediation area. The interior and exterior fence 
will be a temporary type fence, with moveable feet secured by sand bags. Fence details can be 
found on Figure M‐4.  Signs will be placed on the interior fence at a high frequency to warn Site 
workers of the electrical hazards within the fenced area. Additional signage will provide notice that a 
50‐foot buffer zone around the fence is a no‐dig zone. The sign will also provide contact phone 
numbers of TRS project personnel to request permission to dig within this zone. 

TRS will deploy two independent security systems for the duration of the project. The first system is 
a motion‐detecting, infrared perimeter system that will automatically stop ERH power application to 
the treatment volume in the event of an intruder.  
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The second system includes motion detectors and cameras. If an intruder triggers the camera 
sensor, it automatically transmits a silent alarm and captured video footage to a remote facility that 
is manned 24 hours a day. Personnel at the remote facility review the video footage and alert local 
police if the intruder trespasses the secured area. This type of silent alarm leads to rapid police 
response to increase the potential for police to prevent loss or vandalism of property. This 
secondary system is primarily for theft prevention in nature and is not configured to stop ERH power 
application in the event of an unauthorized entry. A site plan showing sensor and camera locations 
is provided in Figure Y‐7. 

Access to the remediation area will be gated and locked during non‐working hours. All visitors will 
be required to check in with TRS prior to entry and/or conducting any work. No unauthorized entry 
into the work area will be allowed at any time. All safety measures create redundant layers of 
protection to ensure the safety of those working within and around the ERH treatment compound, 
as well as the public.  

5.3.5.  Electrode Prefabrication 
Following material receipt and prior to mobilizing the drilling subcontractor to the Site, TRS will 
begin electrode pre‐fabrication at the Site. It is not the intention to complete fabrication of all 
electrode elements prior to mobilizing the drilling subcontractor. This is done to ensure that there 
are adequate downhole materials ready for the drilling subcontractor and eliminate down‐time or 
standby for material preparation. Electrode prefabrication activities will continue through most of 
the subsurface installation effort. 

5.3.6. Concrete Cutting 
Prior to mobilizing the drilling subcontractor, a concrete coring subcontractor will be mobilized to 
the Site. The concrete coring subcontractor will begin coring the concrete at each ERH subsurface 
component location as needed to allow for unrestricted drilling access. The concrete will be cut in 
18‐inch diameter cores.  

Whenever possible, TRS will elect to leave the concrete cores in place until just prior to drilling 
activities at that location. If the concrete cores require removal prior to drilling at that location, 
safety cones will be placed around the open holes. Once removed, the concrete cores will be 
removed and stacked on pallets and stored in the pre‐designated waste area. 

5.4. Subsurface Installation 
Once the ERH subsurface component locations have been marked and approved, subsurface 
features and utilities have been marked, and the concrete cuts completed, the drilling subcontractor 
will be mobilized to the Site to begin subsurface installation. 

Any subsurface installation location within three feet of a known subsurface utility will be hand‐
cleared or air‐knifed to 5 ft bgs to provide assurance that no subsurface utilities are present prior to 
drilling. 

5.4.1.  Electrode/Injection Pipe Installation and Record Keeping 
Once the design depth is reached during borehole advancement, the electrode element along with 
the injection pipe is placed into the borehole to the desired depth and the annular space is filled 
with conductive backfill material as specified in Figure M‐1.  
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The VR well and drip water screen will be placed into the borehole at the appropriate depth and the 
borehole completed with backfill of non‐conductive material (10 x 30 silica sand) to the bottom of 
the grout seal. Each electrode will be completed within a vault. The vaults are incorporated into the 
ERH design to facilitate post‐ERH injections. 

Construction logs will be generated for each electrode installed at the Site. Each log will have a 
visual representation of the element as well as the information noted below. These documents are 
considered confidential and will be noted and managed as such. The log will document the 
following:  

• Starting and completion date and times 
• Any deviations from the marked locations (measured in feet) 
• Periodic breathing zone PID readings 
• Total borehole depth 
• Borehole diameter 
• Drilling method and type of rig 
• Drilling contractor and personnel 
• Any subsurface anomalies encountered 
• Electrode element placement (ft bgs) 
• Backfill material quantity 
• Cement/grout mixture and quantity 
• Any deviations from design 

5.4.2.  Temperature Monitoring Points  
The TMPs will be installed within an 8‐inch diameter borehole created using a hollow stem auger rig. 
The annular space of the TMPs will be backfilled with neat cement grout from depth to grade. A 4‐
inch PVC over sleeve will be inserted into the grout seal to protect the TMP casing at the surface.  

A basic construction log of the TMPs will be generated. The logs will include the following 
information: 

• Starting and completion date and times 
• Any deviations from the marked locations (measured in feet) 
• Periodic breathing zone PID readings 
• Total borehole depth 
• Borehole diameter 
• Drilling method and type of rig 
• Drilling contractor and personnel 
• Any subsurface anomalies encountered 
• TMP casing placement (ft bgs) 
• Backfill material type and quantity 
• Neat cement grout mixture and quantity 
• Any deviations from design 
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The RTD strings will be lowered into the TMP casings after drilling activities are complete to prevent 
inadvertent damage to the RTD strings by nearby vehicle traffic and/or other Site activities. Once the 
RTD strings are lowered into the TMP casings and set to the desired intervals, the TMP over sleeve 
will be capped and secured to prevent inadvertent contact with the TMP steel casing by Site 
personnel during ERH operations. A warning placard will be put on all TMP casings indicating “High 
Voltage” or “Shock Hazard”. 

5.4.3. Multi‐Phase Extraction Wells 
TRS will install three multi‐phase extraction (MPE) wells on the perimeter of the treatment volume. 
As there are elevated concentrations on the perimeter of the treatment volume, these MPE wells 
will be used to ensure there is an influx of water into the treatment volume and not heat and warm 
water spreading away from the treatment volume. These MPE wells will be pumped at a low rate to 
minimize heat loss from the treatment volume. The MPE well detail is provided in Figure M‐3. 

The MPE wells will be installed within a 10‐inch diameter borehole. The annular space of the MPE 
wells will be backfilled with sand from depth to 4 ft bgs. A 4‐inch stainless steel casing will be 
installed in the borehole and completed to the surface with a grout seal from 4 ft bgs to ground 
surface. The MPE piping details are provided in Figure Y‐5. 

A basic construction log of the MPE wells will be generated. The logs will include the following 
information: 

• Starting and completion date and times 
• Any deviations from the marked locations (measured in feet) 
• Periodic breathing zone PID readings 
• Total borehole depth 
• Borehole diameter 
• Drilling method and type of rig 
• Drilling contractor and personnel 
• Any subsurface anomalies encountered 
• TMP casing placement (ft bgs) 
• Backfill material type and quantity 
• Neat cement grout mixture and quantity 
• Any deviations from design 

 

5.4.4. Soil Electrical Resistivity Testing 
TRS personnel will conduct SERT testing post‐electrode installation. SERT testing will verify the 
subsurface resistivity within the treatment volume and confirm that resistivity collected from 
historical Site data is correct. By confirming the resistivity of the subsurface, TRS can verify: 

• The integrity of each electrode  
• Determine in advance of ERH operations if there are subsurface regions that differ from the 

rest of the Site 
• Confirm the surface cabling for each electrode  
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• Determine if additional field transformers may be required to complete the ISTR in the 
schedule provided 

SERT testing may commence prior to completion of the ERH treatment area. TRS personnel may at 
times perform SERT tests after drilling activities have concluded for the day to maintain the project 
installation schedule.  

SERT results will be reviewed and evaluated by the Project Engineer and the TRS Project Manager. 
Any adjustments for the operational phase of the project will be instituted if needed. SERT results 
are deemed confidential and will not be shared with personnel outside of TRS. 

5.4.5. Installation Waste Management 
TRS estimates that there will be approximately 26 tons of soil cuttings from drilling activities at the 
Site. The drilling subcontractor will transport the cuttings from the drilling area(s) and place them 
into on‐site roll‐off bins. Roll‐off bins will be staged in a designated area away from clean material 
and supplies.  

All soil roll‐off bins will be lined prior to the placement of soil into the roll‐off bins. Roll‐off bins will 
remain covered when not in use. Roll‐off bins will be inspected at the end of each work day to 
confirm the lids are closed, areas around the bins are clean and free of waste, and that no leaks are 
present in any of the roll‐off bins. Deviations from these criteria will be addressed immediately.  

When all intrusive activities are completed, LaBella will be responsible for correctly characterizing 
the soil cuttings and to determine disposal (hazardous or non‐hazardous). LaBella will manage 
disposal of the wastes.  

Water/sediments generated from decontamination activities related to subsurface installation will 
be collected and stored in United States Department of Transportation (USDOT) rated 55‐gallon 
drums. The quantity of decontamination water generated is difficult to estimate, but TRS estimates 
50 to 200 gallons of decontamination water will be generated. All drums will be labeled 
appropriately as based on its contents and as “Pending Analysis”. LaBella will sample, profile, and 
dispose of generated waste water. 

5.5. Surface Installation 
About half way through subsurface installation, TRS will begin mobilizing the ERH system 
components to the Site and initiate surface installation. The ERH equipment will be offloaded and 
placed at the Site using a subcontracted rigging service. Once the equipment has been placed at the 
Site, TRS will complete electrical connections to the ERH equipment, except the primary electrical 
service connection. It is likely that equipment receiving will occur in stages over several weeks. 
Some of the designated equipment for the project may become available and be received at the Site 
in advance of the anticipated need date(s).  

TRS will connect the ERH electrodes in accordance with the NEC where applicable. TRS uses 
portable, outdoor weather‐rated power cables well suited for ERH applications to deliver electrical 
energy to the electrodes and the subsurface. 
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5.5.1. Vapor Recovery System  
The vapor recovery manifold system will be constructed with CPVC pipe (schedule 40 and schedule 
80) and CPVC fittings (schedule 80). Joints will be made using CPVC cement. Prior to cementing any 
joints, pipe ends will be confirmed to be free of burs or debris. CPVC primer will be applied to 
sections of pipe/fittings prior to applying cement.  

Pipe diameters from the electrodes to the ERH condenser will range from 1‐inch to 4‐inch in 
diameter. Construction of the manifold system will initiate at the ERH condenser and move towards 
the electrodes in the treatment area. The VR piping plan is shown in Figure Y‐4. The remaining 
equipment piping details are shown in Figure Y‐6. 

5.5.2. Instrumentation and Controls 
Remote field boxes will be distributed throughout the treatment area and the ERH equipment 
compound to provide direct communication between ERH field components, ERH equipment, and 
the PCU control computers. Via the field boxes, the PCU computer will be able to: 

• Monitor subsurface temperatures 
• Control electrode drip solenoids  
• Monitor safety interlock status 
• Remote control capability of the ERH condenser and VR blower 

The field boxes are vertically mounted, weather‐tight, and will operate in all ambient temperature 
conditions in all seasons. The field boxes are powered via weather‐rated, 120‐volt power cable and 
power is supplied directly from the PCU. 

5.5.3. Utility Installation 
Getinge will coordinate power connections from the existing facility electrical service to all ERH 
equipment, including the PCU, condenser, blower, and cooling tower. TRS will assist with equipment 
specific information as needed for the power connection. A preliminary electrical one‐line diagram is 
shown in Figure E‐2, with the corresponding legend sheet shown in Figure E‐1. 

5.6. ERH System Start‐Up and Operations 

5.6.1.  Pre‐Start‐Up Activities 
Prior to start‐up, a final quality assurance inspection of vapor piping connections, all water piping 
connections, and electrical connections will be made. Quality assurance inspections and testing will 
be completed on the electrode cable connections, TMP field box connections, drip solenoids and 
drip box connections, condenser components, and the PCU. All equipment will be visibly inspected 
for exterior damage, cracks or breaks, scrapes of protective coating, corrosion, structural damage, 
and inadequate installation or construction such as cracks, punctures, and damaged fittings.  

Once final inspections are complete, TRS will perform system start‐up testing. Once testing is 
complete and operational readiness is approved, power application to the remediation volume will 
be continuous except for system adjustments, routine maintenance, and scheduled soil sampling 
events.  

Prior to start‐up, TRS will provide written notification to all involved parties that TRS must be 
notified before any digging activities occur within 50 feet of the ERH system. This “no‐dig” 
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notification requirement is also described on warning signs that TRS will post on the remediation 
area fences at the Site. 

5.6.2. Equipment Prove‐Out 
Each component of the ERH remediation system will be tested for functionality of all controls, 
pressure tested for leaks (water bearing systems only), rotations checked (as applicable), and 
interlocks tested to verify proper operation and result(s). A comprehensive equipment prove‐out 
checklist (a TRS internal and confidential document) is completed as a final quality assurance that 
the system is ready for operation. Testing will be performed on the ERH condenser, VR blower, PCU 
(except power application to the treatment volumes), and field boxes (RTD, Drip, and interlock). 

5.6.3.  ERH System Start‐Up 
Prior to energizing the ERH system, a two‐step Site Quality and Safety Inspection will be performed 
to ensure personnel safety at the time of initial power application. The first phase of this inspection 
demonstrates that all design safety features have been completed and are operating properly prior 
to applying electrical power to the treatment volume. Examples of these safety features include 
access guards, interlocks between system components, over‐temperature gauges, and emergency 
stop switches. 

With the first phase of the inspection satisfactorily completed, the ERH system will be energized, 
and the second inspection phase initiated. All non‐TRS personnel will be excluded from the ERH 
remediation area during this phase of the inspection. During this phase of the inspection, 
compliance with allowable surface voltages under operating conditions is verified at increasing 
power application voltages. Surface voltage readings are recorded until the design input energy is 
reached. Any issues with surface voltages above the TRS allowable limit of 10 volts alternating 
current (VAC) within the ERH restricted zones and 5 VAC in public areas will be resolved prior to 
unattended operation of the ERH system. 

The safety start‐up testing includes a ground‐level voltage monitoring program as described in TRS 
Standard Operating Procedure (SOP) 1.3 Voltage Surveys.  

The TRS electrical safety policy limit for exposed voltage is: 
• Public Zone: 5‐Volt Step‐and‐Touch, 10‐Volt utility ground Survey 

• TRS Restricted Zone: 10‐Volt Step‐and‐Touch, 30‐Volt utility ground Survey 

• TRS Controlled 30‐Volt Zone: 30‐Volt Step‐and‐Touch, 30‐Volt utility ground Survey (This 
zone requires TRS upper management approval for implementation) 

• Exclusion Zone: No entry allowed with ERH electrical power applied to the subsurface 

Voltage safety surveys for start‐up confirmation will be performed in dry and wet conditions. In 
some cases, areas of the treatment area and/or equipment compound will be wetted with a hose to 
simulate a rain event or spill. A voltage survey plan showing the voltage limits is provided in Figure 
Y‐8. 

Upon completion of the two phases of start‐up, the TRS PM will confer with an authorizing TRS 
employee to review and document operational readiness. Upon concurrence of operational 
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readiness and with approval from the authorizing TRS employee, the ERH system will segue into full‐
time ERH operations. 

5.6.4.  ERH System Operations  
During ERH operations, TRS will monitor the system locally and remotely and will provide weekly 
updates to LaBella via electronic letter reports. TRS personnel will be present at least bi‐weekly to 
monitor the ERH system and perform system optimization adjustments, visual inspections, data 
collection, and maintenance of the ERH system.  

TRS estimates that a total of 550,000 kWh of electrical energy will need to be input into the 
treatment volume to achieve the established remedial goals. The time to apply this amount of 
energy to the subsurface will be approximately 72 to 96 days. 

5.6.5. ERH Operations Hazards 
There are certain hazards associated with ERH during the remediation of soil. These hazards include 
possible contact with hazardous voltage, steam, hot water, or hazardous chemicals. Exposure to 
these hazards can be mitigated through engineering controls and strict adherence to documented 
procedures and safety protocols. Examples of safety restrictions include: 

• Only trained, authorized personnel shall enter an ERH restricted area to complete project 
tasking. If an ERH exclusion zone is created due to high voltage potential readings, no 
personnel shall be permitted in this area during operations without authorization from the 
TRS Vice President of Operations. 

• At no time will a 110/120‐volt extension cord from a line source be used in an energized 
electrode field. An alternative power source, such as a 12‐volt automotive battery or 
portable generator, must be used.  

• As noted previously, no drilling or digging shall occur within 50 feet of any operating 
electrodes without written approval by TRS. Signs will be posted indicating a no‐dig zone 
around the perimeter of the Site. 

5.6.6. Subsurface Temperatures 
Subsurface temperatures will slowly increase during the first few days of power application. Steam 
generation is non‐existent during the early days of the remediation. As the remediation progresses, 
subsurface temperatures will increase more rapidly, particularly in areas of heavier contamination 
and steam generation will begin. Steam generation should begin a couple of weeks into operation 
but could occur sooner.  

When a CVOC is immersed in water, the combined boiling point of the CVOC and water is depressed 
as described by Dalton’s Law of Partial Pressures. Consequently, the CVOC/water interface will boil 
when the vapor pressure of the CVOC plus the vapor pressure of water are equal to the ambient 
pressure. TCE has a boiling point temperature of 87 degrees Celsius (°C) at standard pressure but 
will boil at a temperature of only 72°C in water. Table 3 shows the boiling point of the Site COCs at 
the Site elevation. 

Table 3 ‐ Boiling Point of Site COCs at Site Elevation 

Contaminant  Boiling Point (°C)  CVOC/Water 
Boiling Point (°C) 

CVOC/Water Boiling 
Point at 19 ft bgs (°C) 
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Trichloroethene  86  73  81 

cis 1,2‐Dichloroethene  58  54  62 

1,1‐dichloroethene  31  30  38 

Vinyl Chloride  ‐14  ‐14  ‐7 

Pure Water  99.5  99.5  108.3 

  

5.6.7. Voltage Surveys 
To ensure the safe application of electrical energy to remediate subsurface soils, TRS will perform 
voltage safety surveys initially, and as power input to the treatment volume is increased. These 
surveys are referred to as “step‐and‐touch”, “step‐and‐step” and “touch‐and‐touch” voltage 
surveys. The purpose of these voltage safety surveys is to identify the location(s) of possible voltage 
hazards on or directly adjacent to an operating ERH Site. In recording step‐and‐touch potentials, 
extra readings will be taken at locations where objects that could carry voltage extend from the 
subsurface.  

No voltage potentials greater than the TRS electrical safety policy limits (Section 5.6.3) will be 
permitted outside of any ERH exclusion or restricted zone during operations. If voltage potentials 
are detected above these limits, actions will be taken to remove or isolate the problem location(s). 

TRS will perform voltage safety surveys once a week during Site visits or anytime power input is 
increased to the treatment volume.  

5.6.8. ERH System Monitoring  
System performance monitoring is critical to the operation of the project. This activity provides the 
information necessary for the project team to make informed decisions concerning the safe, 
efficient, and effective operation of the ERH system. The types of performance monitoring to be 
completed include: 

• ERH treatment system operation data (electronic and manual collection), including power 
and energy input, water addition totals, and analysis and response to system alarms 

• Temperature measurements from each TMP measured in °C each day and at the same time 
each day 

• Individual electrode amperage surveys 
• ERH condenser and VR system monitoring 
• Performance sampling (vapor) 
• Water balance monitoring 

PCU control and data acquisition are performed on a dedicated computer and associated PLCs. 
Remote data acquisition software is used to collect and store subsurface temperatures, power, 
voltage, amperage, and operational status data for the ERH system. Off‐site project personnel can 
view and download this information in real time using a high‐speed, wireless modem. The software 
also allows for control, monitoring, and optimization of power application. 
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5.6.9. ERH System Inspections & Maintenance 
When personnel are on‐site, daily inspections of the ERH treatment system will be performed. Daily 
inspections include completing visual inspection of the PCU, ERH condenser, VR blower, electrode 
cabling, drip water system, and water treatment system.  

TRS will perform regularly scheduled inspections and maintenance on the PCU, condenser, VR 
blower, water treatment system, and all conveyance piping systems consistent with manufacturer’s 
recommendations or previously noted historical performance. Data gathered during system 
monitoring, including visual inspections, may also indicate that additional maintenance will be 
required. Each maintenance event will be noted in a maintenance log that is specific to that piece of 
equipment. The log will include: the date the maintenance was performed, the task, parts replaced, 
and who performed the task. Any concerns identified during inspections will be brought to the 
attention of the TRS PM and an appropriate course of action, including repairs, shall be completed 
as soon as possible. 

On a daily basis, personnel will confirm electronic data collection is occurring according to design. 
This may be completed on‐site or remotely by logging into the PCU control computer. Based on 
available data, personnel will make any necessary changes to power application to the treatment 
volume or electrode water addition.  

6.0   REMEDIATION COMPLETION 

6.1.1. Confirmation Soil Sampling 

TRS will provide estimates of the appropriate schedule to collect confirmatory soil and groundwater 
samples. TRS initially recommends performing the first sampling event at approximately 60% to 70% 
energy input to determine remedial progress.  However, system operation will be evaluated 
including the temperature profiles, energy application, and mass removal rates to determine the 
appropriate time for the first sample event.  TRS estimates that three to five sample events will be 
needed to confirm that the ERH system has achieved the remedial goals.   

TRS will turn off the power input to areas where sample results have met the cleanup goals.  The 
process of taking clean areas offline allows for the remaining energy to be focused on areas where 
the cleanup goals have not been met.  Samples that do not come back clean will be re‐sampled, 
approximately every two to three weeks. Areas that are clean will not be resampled.   

Confirmatory soil sampling will be performed with the use of direct push equipment, such as 
Geoprobe® rigs. System components will be protected as necessary and Lock‐Out Tag‐Out 
procedures followed, per the Site‐specific Health and Safety Plan, during drilling activities for 
confirmatory sampling. The proposed drilling locations will be accessible by direct‐push drilling 
equipment without removal of system components.  Each of these borings will be immediately 
abandoned with neat cement grout after sampling of the boring is completed. It should be noted 
that during all soil sampling events the VR portion of the ERH system will remain in operation. 

The VR system will remain in operation for one (1) week following de‐energizing the electrodes.  
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6.1.2. Confirmation Groundwater Sampling 
Confirmatory groundwater sampling will be conducted simultaneously with confirmatory soil 
sampling. All confirmation groundwater sampling will be done via low‐flow groundwater sampling 
techniques. Low‐flow sample collection will be completed using peristaltic pumps. TRS will supply a 
Hot Groundwater Sampling SOP for review.  

There are certain hazards associated with ERH during the remediation of soil and groundwater. 
These hazardous include possible contact with hazardous voltage, steam, hot water, or hazardous 
chemicals.  To mitigate these risks, the standard low‐flow sampling procedure is modified to include 
a cooling coil and ice bath to rapidly lower the temperature of the groundwater before it is sampled.    
Groundwater temperatures greater than 70˚C will use the cooling bath for sample collection. 

7.0  DEMOBILIZATION & SITE RESTORATION 

Upon completion of the ERH remediation, TRS will begin Site restoration and equipment 
demobilization tasks. All surface temporary structures, equipment, and conveyance piping will be 
removed from the Site.  

All TMPs will be abandoned in place. TMP casings will be grouted to ground surface. As the 
electrodes contain injection piping for post‐ERH injections, the electrodes will not be abandoned by 
TRS at the completion of heating. LaBella will use the injection screens after cessation of heating and 
LaBella will coordinate abandonment of the electrode locations once injections are complete.  

The VR manifold and fittings will be disposed at the end of the project as non‐hazardous waste. The 
Site will be restored to a condition comparable to pre‐ERH conditions. Upon completion of all Site 
restoration and demobilization tasks, the TRS PM will meet with LaBella to inspect the Site for 
concurrence of completion. 

After ERH remediation is complete, the subsurface will slowly cool at about 1°C per day. 
Additionally, bioremediation will occur during this cool‐down period and further reductions in 
CVOCs may be observed.  

8.0   REPORTING 

8.1. ERH Operations Reporting 
TRS will furnish weekly status reports. These reports will describe the general operation of the ERH 
system, work performed during the reporting period and anticipated upcoming work. The reports 
will also provide updates on the following: 

• weekly average power input into the treatment volume 
• Energy applied to the treatment volume during the reporting period 
• Daily subsurface average temperatures Graphs (Site and individual TMP data) 
• Total condensate generation, recycled, and or disposed 
• Mass removal estimates 
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8.2. Final Report 
A final report will be issued in electronic format that documents all activities (including electrode 
installation, system operation & maintenance, and decommissioning activities), analytical data, site 
operations data, schedule deviations, manifests, and other pertinent project information.  
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NOTES:

1. 10 X 30 SILICA SAND - 95% OF PARTICLES IN

THE RANGE OF 0.023" TO 0.067"

2. 40 X 70 SAND - 95% OF THE PARTICLES IN

THE RANGE OF 0.0083” TO 0.0165”

3. DRILLERS ARE TO OBTAIN ANY REQUIRED

WELL PERMITS.

4. ONLY TREMIE IF BACKFILL IS HAVING

TROUBLE SINKING OR NOT MEETING

ESTIMATED BAG COUNT.

5. A SMALLER AUGER WITH AN OVER-SIZED

CUTTING HEAD IS NOT ACCEPTABLE.

AUGERS WITH FLIGHTS MUST PROVIDE THE

OD AS SHOWN IN THIS DETAIL

6. BACKFILL CAN BE PRE-WET IF IT FACILITATES

BACKFILLING.

7. TEMPORARY CAP TO BE REMOVED AND

INJECTION PIPE RETROFITTED BY LABELLA

FOR POST-ERH INJECTIONS AFTER THE

COMPLETION OF HEATING.

8. INJECTION PIPE WILL BE STAINLESS STEEL

OR ENGINEERING APPROVED MATERIAL.

9. TWO CABLES PER ELECTRODE.
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GROUT

1" TYPE M COPPER ENTRAINMENT PIPE

1/8" DRILLED AIR VENT HOLE

1/4" DRILLED AIR VENT HOLE

2" CPVC PIPE

10 X 30 SILICA SAND - 95% OF PARTICLES

IN THE RANGE OF 0.023" TO 0.067"

CONCRETE SLAB

LOOSE GLACIAL TILL

(SILTY CLAY WITH MED
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SAND AND GRAVEL
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(SILTY CLAY WITH MED

TO FINE GRAVEL)

10'
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CORNER POST

CHAIN LINK FABRIC (9 GA.)
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10'-0" MAX.

SEE DETAIL #1

EXISTING CONCRETE

SLAB

DETAIL #1
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SYMBOLS

NOTE:  THIS IS AN ALL INCLUSIVE LEGEND SHEET.  NOT ALL

SYMBOLS/ABBREVIATIONS WILL APPEAR ON EACH SHEET.

A AMPERES

KVA KILOVOLT-AMPERES

P POLE

PH, Ø PHASE

V VOLT

W WATTS, WIRE

KV KILO-VOLTS

THERMAL OVERLOAD

15 HP PUMP/MOTOR

CIRCUIT BREAKER

TRANSFORMER

DISCONNECT SWITCH

VARIABLE OUTPUT
3 PHASE
TRANSFORMER

FUSE

FUSED DISCONNECT
SWITCH

UTILITY METERING

ABBREVIATIONS

X4

H1 H2

X3X2

H3

X1

H4

HORSEPOWERHP

N.O. NORMALLY OPEN

OL OVERLOAD

VFD VARIABLE FREQUENCY DRIVE

KILOWATTKW

FULL LOAD AMPSFLA

VAC VOLTAGE ALTERNATING CURRENT
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N.O. CONTACT
A NORMALLY OPEN (N.O.) CONTACT IS OPEN WHEN IT, OR THE DEVICE

OPERATING IT, IS IN A DE-ENERGIZED

N.C. CONTACT
A NORMALLY CLOSED (N.C.) CONTACT IS CLOSED WHEN IT, OR THE DEVICE

OPERATING IT, IS IN A DE-ENERGIZED STATE OR RELAXED STATE.

AutoCAD SHX Text
M



PRELIMINARY
Not Approved for Construction

CONFIDENTIAL: INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND THE

PROPERTY OF TRS GROUP, INC.  NO INFORMATION CONTAINED HEREIN MAY BE DUPLICATED, USED OR

DISTRIBUTED WITHOUT THE EXPRESSED WRITTEN PERMISSION OF TRS GROUP, INC. LONGVIEW, WA.

DATE PROJECT

APPROVED FOR CONSTRUCTION

BY

DATE

DESIGNED BY

DRAWN BY

CHECKED BY

PROJECT MANAGER

SHEET

QSAT REVIEW

TRS GROUP, INC. 338 COMMERCE AVE., SUITE 304, LONGVIEW, WA 98632

SITE

LOCATION

CLIENT

PENDING APPROVAL

TRS PERSONNEL
2019.APR.29 P2166

GETINGE USA

HENRIETTA, NEW YORK

E-2

M. NANISTA

M. NANISTA

ELECTRICAL ONE-LINE REQUIREMENTS

xx/xx/xx

LABELLA ASSOCIATES, D.P.C.

GENERAL NOTES

1. PERFORM INSTALLATION IN ACCORDANCE WITH THE CURRENT EDITION OF THE

NATIONAL ELECTRICAL CODE (NEC) AND THE OCCUPATIONAL SAFETY AND HEALTH

ACT (OSHA).  EQUIPMENT SHALL BE LISTED BY A NATIONALLY RECOGNIZED TESTING

LABORATORY (NRTL).

2. PROVIDE AND MAINTAIN A CLEAR WORKING SPACE ABOUT ELECTRIC EQUIPMENT IN

ACCORDANCE WITH NEC ARTICLES 110.26 AND 110.34.

3. PROVIDE CIRCUIT BREAKERS WITH UL LISTED INTERRUPTING RATING (RMS

SYMMETRICAL AMPERES) GREATER THAN THE AVAILABLE FAULT CURRENT SHOWN IN

THE SHORT CIRCUIT REPORT.

4. PROVIDE PADLOCKING PROVISIONS FOR EACH TWO AND THREE POLE CIRCUIT

BREAKERS.

5. USE #12AWG OR LARGER CONDUCTORS FOR POWER WIRING.  

6. USE #14AWG OR LARGER CONDUCTORS FOR CONTROL WIRING UNLESS OTHERWISE

SPECIFIED OR SHOWN ON THE DRAWINGS.

7. LIMIT USE OF ELECTRICAL METALLIC TUBING (EMT) AND SCHEDULE 40 PVC CONDUIT

TO AREAS WHERE IT WILL NOT BE SUBJECT TO PHYSICAL DAMAGE.

8. USE LIQUID TIGHT FLEXIBLE METAL CONDUIT FOR FLEXIBLE CONNECTIONS TO

EQUIPMENT OUTDOORS.

9. USE INTERMEDIATE METALLIC CONDUIT (IMT) OR RIGID GALVANIZED STEEL CONDUIT

(RGS) OR SCHEDULE 80 PVC CONDUIT FOR WORK EMBEDDED IN CONCRETE OR

EXPOSED TO PHYSICAL DAMAGE.  THESE CONDUIT TYPES MAY BE USED IN ALL

APPLICATIONS WHERE SCHEDULE 40 PVC OR EMT WOULD BE APPROPRIATE, AT THE

DISCRETION OF THE DESIGN ENGINEER.

11. USE ONLY COPPER CONDUCTORS.

12. POWER CONDUCTORS 10AWG AND SMALLER SHALL BE SOLID .  POWER CONDUCTORS

8AWG AND LARGER SHALL BE STRANDED

13. FOR NON-ELECTRODE CIRCUITS, PROVIDE TYPE THHN/THWN WIRE INSULATION.  XHHW

INSULATION MAY BE USED FOR 1AWG AND LARGER.  TYPE W AND DLO CABLE MAY BE

USED FOR CIRCUITS WHICH REQUIRE FLEXIBILITY.  CONDUCTORS THAT REQUIRE

FLEXIBILITY ARE PERMITTED TO BE STRANDED REGARDLESS OF CONDUCTOR SIZE. 

USE OF WIRE FERRULES ON UN-LUGGED FLEXIBLE CABLE IS REQUIRED. SOW CABLE IS

PERMITTED FOR SKID POWER FEEDERS.

14 . ARRANGE CONNECTIONS FOR SINGLE PHASE CIRCUITS TO ACHIEVE THREE PHASE LOAD

BALANCE WITHIN 10% OF THE AVERAGE PHASE LOAD CURRENT FOR SCR POWERED LOADS.

15.  ARRANGE CONNECTIONS FOR SINGLE PHASE CIRCUITS TO ACHIEVE THREE PHASE LOAD

BALANCE WITHIN 20% OF THE AVERAGE PHASE LOAD CURRENT FOR NON-SCR POWERED

LOADS.

16.  INSTALL OUTDOOR EQUIPMENT TO BE WEATHERPROOF AND TO EXCLUDE BIRDS AND

RODENTS WITH A MAXIMUM ½” DIAMETER UNPROTECTED OPENINGS IN ENCLOSURES.

17.  TEST CONDUCTORS FOR CONTINUITY AND FREEDOM FROM SHORTS AND UNINTENTIONAL

GROUNDS.

18.  ELECTRICAL MATERIALS AND CONSTRUCTION SHALL CONFORM TO TRS GROUP INC STANDARD

CONSTRUCTION SPECIFICATIONS WHERE APPLICABLE.

19.  IF A CONFLICT ARISES BETWEEN THE FIELD CONDITIONS AND THESE GENERAL ELECTRICAL

REQUIREMENTS, STOP WORK AND CONTACT THE PROJECT ENGINEER.

20.  TIE-INS TO EXISTING POWER SYSTEMS WILL BE PERFORMED BY OTHERS, WORKING UNDER

THE DIRECTION OF A LOCALLY LICENSED ENGINEER OR UTILITY AUTHORITY.  SEE TRS

ELECTRICAL CONTRACTING SPECIFICATION FOR ADDITIONAL REQUIREMENTS IF PERFORMED

BY TRS SUBCONTRACTOR.

10. USE THE FOLLOWING CONDUCTOR COLOR CODES.

240/120V  208Y/120V 480Y/277V MED VOLTAGE ELECTRODE CABLES

PHASE A BLACK BLACK BROWN RED RED W/ELECTRODE MARKER

PHASE B RED RED ORANGE YELLOW YELLOW W/ELECTRODE MARKER

PHASE C BLUE YELLOW BLUE BLUE W/ELECTRODE MARKER
NEUTRAL WHITE WHITE GRAY                                                                                

EQUIP, GND GREEN/BARE GREEN/BARE GREEN/BARE GREEN/BARE       
                               
ISOLATED GROUND SHALL BE GREEN WITH YELLOW TRACER.                            

 



COMPRESSOR SERVICE - EXISTING SERVICE

PCU.500.X
SUPPLIED BY TRS

480 VAC, 3 PHASE, 3W
BLOWER AND CONDENSER BONDED TO PCU
GROUNDING BUS, PCU CONNECTED TO
GROUNDING ROD PER NEC SPECS

MAIN
CONTACTOR



TYPICAL
ELECTRODE BRANCH
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CTRL

50P 52a
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1.5kVA
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T
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PRIMARY CONNECTION BY OTHERS

DESIGN AND
INSTALLATION BY
UTILITY AND/OR
OTHERS

SUBCONTRACTOR OR

UTILITY TO PROVIDE

ISC AND X/R

SUBCONTRACTOR OR

UTILITY TO PROVIDE

FUSE RATING AND

MODEL NUMBER

EXISTING TBD KV CIRCUIT

ISC 3P TBD A - TBD X/R

ISC SLG TBD A - TBD X/R 
LOAD NUMBER CONNECTED LOAD LOAD FACTOR DESIGN LOAD


ERH ELECTRODES (HIGH TRIAD)       3       X TBD KVA    X             1.25        =    TBD   KVA
ERH ELECTRODES (REMAINDER)       12   X TBD KVA    X             1.00        =    500    KVA
CONTROL LOADS       1       X 25    KVA    X             1.00        =    6.5     KVA


CDT-13 CONDENSER       1       X 60    KVA    X             1.00        =    60      KVA
BLOWER B40-X       1       X 45    KVA    X             1.00        =    45      KVA

 
 




1. ENGINEERING HOLD PENDING OPTION SELECTION
AND TRANSFORMER SELECTION.

2. ENGINEERING HOLD PENDING OPTION SELECTION.



1. GROUND CABLE SIZES ARE MINIMUMS

2. LIMIT AVERAGE ELECTRODE POWER TO TBD KVA
PER ELECTRODE

TYPICAL
ELECTRODE BRANCH

FIELD LOCATED
TRANSFORMER
TYPICAL OF 2

PRI: 600;858;1000V
SEC: 195,136/253
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OL100

15 HP
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COOLING
TOWER FAN
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CONDENSATE
PUMP
3 FLA

X4

H1 H2

X3X2

H3

X1

H4 480 V

120 V

3/C #2 SOW + GND ERH CONDENSER CDT-25; SUPPLIED BY TRS (72  FLA)
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CONTROL
POWER
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(PRIMARY)

CB-20A

OL204

MS216

DRIP
PUMP
2 FLA

OL208
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EXHAUST
FAN
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10 HP 10 HP 1.5 HP 1 HP 0.33 HP
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Appendix A 

  



 
 

HEALTH AND SAFETY PLAN REVIEW LOG 

 

Document Title: _____________________________________________ 

 

Site Safety and Health Officer: ____________________________________________ 

 

By signing the page below, you certify that you have read and understood the information presented in 

this Health and Safety Plan and will abide by the criteria and specifications presented herein: 

 

Name (Printed)    Date    Signature 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 

_______________________________ __________________ ________________________________ 



Site ERH Restricted Zone Training Acknowledgement 

 

TRS Site ID: ____________________ 

Site Address: _________________________________________ 

 
 

I have been trained by TRS Group, Inc. (TRS) in the following site-specific training at 

the ERH project site listed above.  I have received training in the following ERH 

restricted zone specific topics: 

 

1. Proper lock-out and tag-out requirements to enter the electrode field.  

2. Proper PPE requirements 

3. Site-Specific training regarding potential hazards with ERH equipment. Training 

included (but not limited to) hot surfaces, pinch points, slip, trip, and falls, 

confined spaces. 

4. Site specific and task specific training regarding site sampling requirements. 

Training included the potential hazards of sampling. 

5. Training on location and function of E-stop. E-stop will deactivate PCU and 

power to electrodes but not vapor recovery or treatment. In the event of an 

emergency (fire, electrical shock), press the red emergency stop button to the 

right of the PCU door. 

6. Onsite training for Emergency Response and the possible scenarios. 

7. Completed project-specific Reading Assignments as outlined by the TRS Project 

Manager (PM) 

 

My responsibilities are: 

 

1. I will telephone the TRS operator in advance, if practical, to inform of the 

impending shutdown. The relevant telephone numbers are: 

TRS PM: ___________________________ cell: __________________ 

TRS Assistant PM: _______________________ cell: __________________ 

 

2. I will conduct a safety brief with all untrained personnel who will assist me in this 

work task. Affected personnel will be notified. 

3. I will depress the Output Switch, lock it in the depressed position, hang a danger 

tag on the switch, and take personal possession of the key. 

4. When work is complete, I will personally inspect the electrode field to verify that 

all monitoring wells are sealed, and that all personnel have exited the electrode 

field. 

5. I will remove the danger tag from the output switch and unlock the switch. The 

switch will normally spring return to the mid position; if it remains depressed, 

gently pull it to the mid-position. 

6. I will contact a TRS operator to re-start the ERH system. 



ERH Restricted Zone Training Acknowledgement 

 

TRS Site ID: ____________________ 

Site Address: _________________________________________ 

 

 
 

Date   Trainee Signature   TRS Trainer 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 

__________  ________________________ ________________________ 



TRS Group, Inc. - Photoionization Detector Calibration Log

Date Time Technician PID #

Fresh Air 

Calibration 

(Y/N)

Fresh Air 

Result

Span 

Calibration 

(Y/N)

Span Result Calibration Gas
Calibration Gas Lot 

#
Notes

TRS Group, Inc.   PID Calibration Log



Project: Instrument:

Date: Calibration:

Technician:

Date Time
Breathing 

Zone (ppm)
Location/ID PID (ppm) Technician Comments

TRS Group, Inc.

Air Monitoring / PID Logsheet



HOT WORK PERMIT

PART B

© Copyright J.J. Keller & Associates, Inc   Neenah, WI  USA  (800) 327-6868

All temporary operations involving open flames or producing heat and/or sparks require
a Hot Work Permit. This includes, but is not limited to, Brazing, Cutting, Grinding,
Soldering, Thawing, and Welding.

INSTRUCTIONS FOR FIRE 
SAFETY SUPERVISOR

1. Verify precautions listed at right (or do not
proceed with the work).

2. Complete page 1 and retain for job files.
3. Post page 2 in vicinity of hot work.

DATE JOB NO.

LOCATION/BUILDING & FLOOR (Be Specific)

DESCRIPTION OF WORK BEING PERFORMED

NAME OF PERSON DOING HOT WORK

The above location has been examined, the precautions
checked on the Hot Work Checklist have been taken to
prevent fire, and permission is authorized for this work.

SIGNED:
(Permit Authorizing Individual)

SIGNED:
(Person doing Hot Work)

SIGNED:
(Fire Watch)

TIME
STARTED: Date: Time: AM/PM

PERMIT
EXPIRES: Date: Time: AM/PM

FILL OUT EMERGENCY INFORMATION ON BACK OF Page 2.

HOT WORK CHECKLIST
Sprinklers and hose streams in service/operable.
Hot Work Equipment in good condition (e.g., power
source, welding leads, torches, etc.)
Multi-purpose fire extinguisher and/or water pump can.

REQUIREMENTS WITHIN 35 FEET OF WORK
Dust, Lint, Debris, Flammable Liquids and oily
deposits removed; floors swept clean.
Explosive atmosphere in area eliminated.
Combustible floors (e.g., wood, tile, carpeting) wet
down, covered with damp sand or fire blankets.
Remove flammable and combustible material where
possible. Otherwise protect with fire blankets, guards,
or metal shields.
All wall and floor openings covered.
Walkways protected beneath hot work.

WORK ON WALLS OR CEILINGS
Combustibles moved away from other side of wall.

WORK IN CONFINED SPACES
Confined space cleaned of all combustibles 
(example: grease, oil, flammable vapors).
Containers purged of flammable liquids/vapors.
Follow confined space guidelines.

FIRE WATCH/HOT WORK AREA MONITORING
Fire watch will be provided during and for 30 minutes
after work, including any coffee or lunch breaks.
Fire watch is supplied with an extinguisher, and/or
water pump can, also making use of other
extinguishers located throughout work area.
Fire watch is trained in use of this equipment and
familiar with location of sounding alarm.
Fire watch may be required for opposite side of walls,
above, and below floors and ceilings.

OTHER PRECAUTIONS TAKEN

FIRE WATCH SIGNOFF

Work area and all adjacent areas to which sparks and
heat might have spread were inspected during the fire
watch period and were found fire safe.

Signed:

FINAL CHECKUP (minimum 30 minutes after Hot Work)

Work area was monitored for hour(s) following Hot
Work and found fire safe.

Signed:



WARNING!
HOT WORK IN PROGRESS

WATCH FOR FIRE!

WARNING!

IN CASE OF AN EMERGENCY:

CALL:

AT:



 Near miss Report 

Brief description of work activity 
at time of incident 

 

Project Site  

Date of Incident  

Property Damage?  

Near Miss?  

Injury?  

Illness?  

Spill?  

Project Manager  

Personnel Involved  

Witnesses  

Complete Description  

Was First Aid Required?  

Did Employee Stop Work?  

Did the Incident Require a 
doctor's care? 

 

Steps taken to secure the 
scene/eliminate immediate 
danger/hazards 

 

Incident Reporting 
 

Sr. PM: Reported To  

Sr. PM: Reported By  

Sr. PM: Date Time Reported  

TRS HSO: Reported To  

TRS HSO: Reported By  

TRS HSO: Date Time Reported  

VP Operations: Reported To  

VP Operations: Reported By  

VP Operations: Date Time 
Reported 

 

Client: Reported To  

Client: Reported By  

Client: Date and Time Reported  

Any Other Applicable Regulatory 
Agencies: Reported To 

 

Any Other Applicable Regulatory 
Agencies: Reported By 

 



 Near miss Report 

Any Other Applicable Regulatory 
Agencies: Date Time Reported 

 

Incident Reporting Other 
Information 

 

Incident Investigation  

Participants of Investigation  

Incident Investigation Date and 
Time 

 

Were safe procedures followed?  

Was appropriate equipment (in 

good condition) used? 

 

Was appropriate PPE used?  

Were personnel properly trained?  

Was the incident in any way 
caused by a non-TRS employee? 

 

Describe answers and/or 
additional contributing factors in 
detail: 

 

What is/are the primary cause(s) 
of the incident? 

 

PREVENTIVE ACTION 
PLAN/RECOMMENDATIONS  

 

Action #1 
 

Action #1 - Responsibilities  

Action #1 - Responsible Person  

Action #1 - Timeline  

Action #1 - Completed  

Action #2 
 

Action #2: Responsibilities  

Action #2 - Responsible Person  

Action #2 - Timeline  

Action #2 - Completed  

Action #3 
 

Action #3 - Responsibilities  

Action #3 - Responsible Person  

Action #3 - Timeline  

Action #3 - Completed  

Action #4 
 

Action #4 - Responsibilities 
 



 Near miss Report 

Action #4 - Responsible Person 
 

Action #4 - Timeline 
 

Action #4 - Completed 
 

Additional Actions 
 

Additional Actions - Other 
Information 

 

Sign Off 
 

Employee Name  

Employee Signature Date  

Site Health & Safety Officer 
Name 

 

Site Health & Safety Officer 
Signature Date 

 

Project Manager Name  

Project Manager Signature Date  

Corporate Health and Safety 
Office Name 

 

Corporate Health and Safety 
Office Signature Date 

 

 

   

 

 



HEAVY EQUIPMENT SAFETY INSPECTION

Equipment Name: Week Ending:

Equipment ID: Inspector:

Inspected Item Mon Tue Wed Thur Fri Comments
Falling Object Protective 

(FOP) Structure
Roll-Over Protection 

(ROP) Structure

Seat Belts

Operator Seat Bar(s)
Side Shields, Screens or 

Cab

Lift Arm Device

Grab Handles

Back-Up Alarm

Lights

Guards

Horn
Safety Signs (e.g., pinch 

points, swing area)

Fire Extinguisher

General Condition

Oil (full and no leaks)
Controls Function 

Properly

Damaged Parts
Hydraulic System (full 

and no leaks)

Parking Brake

Lift Arm and Bucket

Tires / Tracks

Steering
Capacity Adequate for 

Task

Other:______________

Heavy Equipment Inspection.xlsx Page 1 of 1 Revised Jan. 27, 2010



TRS Group, Inc. 
 

TRS Safe Behavior Observation Form aid 012015 JHB   
 

 

 Safe Behavior Observation (SBO) Form 

Project Number: Client: Date: 

Staff Observed: Observed by: Time: 

Task/Activity 
Observed: 

  

  

 ❖ Identify and reinforce safe work practices/behaviors 

❖ Identify and improve on at-risk practices/acts 

❖ Identify and improve on practices, conditions, controls, and compliance that eliminate or reduce hazards 

❖ Identify Root Causes for unsafe behaviors - use BBS tools to develop corrective actions 

❖ Proactive PM support facilitates eliminating/reducing hazards (do you have what you need?) 

❖ Positive, corrective, cooperative, collaborative feedback/recommendations 

Actions & Behaviors Safe 
At-

Risk 
Un-
Safe Observations/Comments 

Current & accurate Pre-Task 
Planning/Briefing (JHA, tailgate 

safety briefing, etc., as needed) 

   Observations of Safe Work Practices: 

Properly 
trained/qualified/experienced 

   

Tools/equipment available and 
adequate 

   

Proper use of tools (hand & 
power) 

   Observations of At-Risk Activities/Unsafe Conditions: 

Barricades/work zone control    

Housekeeping    

Communication    

Work Approach/Habits    

Attitude    

Focus/attentiveness    Observer’s Corrective Actions/Comments: 

Pace    

Uncomfortable/unsafe position    

Inconvenient/unsafe location    

Position/Line of fire    

Apparel (hair, loose clothing, 
jewelry) 

   

Repetitive motion    Staff observed Corrective Actions/Comments: 

Other…    

    

 
Review:  Please add one or more of the following 8 root causes to the at-risk or unsafe columns if observed: 1.Failure to follow established 
practices and procedures, 2. Lack of established practice/procedure, 3. Lack of training, 4. Performed the task this way before without 
incident or problem, 5. Rushing and/or perceived pressure to complete the task quickly, 6. Short-cutting to complete the task easier or 
faster, 7. Lack of or failure to use proper equipment/tools, improper use or misuse of tools/equipment, and 8. Other (explain) 



Site/Location: Project #:

Project PM: Project SHSO:

Meeting Held By: Date: Time:

Weather/Site Conditions:

Meeting Attendees:

Working Alone ? YES

NO

Site Walk Mobilization / Demob Drilling/Electrode Installation

System Start-Up/Shake-down System Operations / O&M Equipment Repair Other

Describe Tasks:

Certified CPR/First Aid/AED Person:

Name: Certification Date:

Hand Tools (List)

Power Tools (List)

Heavy Equipment (List)

Ladders (List)

Fall Protection (List)

Traffic Control (List)

Electrical Slip / Trip / Fall Hot Work Respiratory

Chemical Falls / Work at Height Lifting (manual) Eye / Face

Thermal Overhead Lifting (crane) Dermal / Hands

Pressurized lines Trench / Excavation Heavy Equipment Heat / Cold Stress

Confined Space Noise Biological (plants/insects/etc) Other

List Other: 

PPE/Actions Required (for all hazards)

PPE Level:

Permits Required (for all hazards)

Lessons Learned (from previous day/week, near misses, self assessments, etc.):

Date:

Describe Monitoring Plan:

TRS Group, Inc.      Work Safer Everyday!

Daily Safety Tailgate Meeting Form

Meeting Organizer Signature

Other / Miscellaneous:

(Use reverse side to list additional attendees)

Daily Activities: 

Construction

Tools & Equipment Required

Activity Hazards

Name Company Name Company

If "YES", Approval Provided By:

Daily_Tailgate_Form_060617.xlsx



Date: _________________________

Site: __________________________

SHSO:_________________________ HSO (Sign):

Item Qty
On Site?

(Y or N)

Inspected

(date)
Comments, Equipment Needed Initials

Emergency Response:

First Aid Kit

Bloodborne Pathogen Kit

Emergency Eye Wash

Fire Extinguisher A-B-C

Fire Extinguisher CO-2 not required until PCU is energized

Emergency Numbers Posted

Directions to Hospital Posted

PPE:

Hard Hats Each staff should bring their own

Safety Vests Each staff should bring their own

Safety Glasses (Sun) Each staff should bring their own

Safety Glasses (Clear) Each staff should bring their own

Nitrile Gloves (or equivalent)

Repirators (each person) All staff (including drillers) should have their own resp.

Appropriate Resp. Cartridges SHSO should stock w/ correct cartridges for COCs on site

Dust Masks

Administrative:

Copy of HASP (final & signed)

SDS Binder (for materials on site)

SOP Binder

AHAs (print out as needed)

Air Monitoring Logs

Tailgate Meeting Forms

Other Equipment/Materials:

PID (air monitoring) may coordinate w/ Driller or Consultant

Dust Meter (as needed)

TRS "Day-1" Readiness Health & Safety Checklist
(To be Completed and All Items In Place Prior to Start of Field Work)



  

 

 

Appendix B 

  



Standard Operating Procedure (SOP) Compendium 

SOP Compendium 052418.docx Updated 2016-12-14 Page 1 of 1 

 

 

 

SOP Title 
Revision 
Number Revision Date 

1.1 Lockout Tagout 5 10/12/2017 
1.2 Electrical Application 4 09/27/2017 
1.3 Voltage Surveys 6 08/23/2017 
1.4 High Voltage Inspection 3 03/28/2016 
2.1 Waste Management 0 06/15/2017 
3.1 Hot Groundwater Sampling  7 12/04/2017 
3.2 Hot Soil Sampling  4 12/06/2017 
3.3 Vapor Sampling Post condenser 3 06/15/2016 
3.4 Vapor Sampling Pre-condenser 0 02/14/2017 
3.5 Brazing 1 12/08/2011 
3.6 SERT (Confidential) 1 04/03/2014 
3.7 Lug and Heat Shrink 0 02/22/2016 
3.8 ERH Electrode Installation 0 07/06/2016 
3.9 ERH Borehole Logging 0 07/06/2016 

3.12 Security System Integration (Confidential) 1 01/02/2018 
3.12 Vapor Recovery Flow Measurement 0 07/28/2017 

 



  

 

 

Appendix C 

  



 RESPIRATOR TRAINING AND FIT TEST PROCEDURES 

Direct all questions to Lynette Stauch (360) 430-3385, lstauch@thermalrs.com Page 1 of 2 

Training 

The respirator training included the following topics:          

 a. Nature, extent and effects of the respiratory hazards to which individuals may be exposed. 

 b. Explanation of why the particular type of respirator has been selected for the specific respiratory hazard.   

 c. Explanation of the operation, capabilities and limitations of the selected respirator.     

 d. Instruction in inspecting, donning, checking of fit and wearing the respirator.    

 e. Explanation of proper maintenance, cleaning and storage of respirators.     

 f. How to recognize and cope with emergency situations including situations in which the respirator malfunctions.  

 g. How to recognize medical signs and symptoms that may limit or prevent the effective use of a respirator.   

        

Personnel shall watch the North® Respiratory Protection Training Video in order to gain a full understanding of general 

precautions when wearing a respirator. An understanding of respiratory hazards, signs and symptoms, and cartridge selection 

shall be covered in the site-specific Health and Safety Plan. Any questions regarding the specified training shall be directed to 

the TRS Corporate Health and Safety Officer (HSO). 

 

Personnel must be reminded that a respirator must be properly cleaned, cared for, and stored in order to maintain its 

effectiveness; DO NOT LEAVE IT in the trunk of a car or bottom of a toolbox where it is susceptible to damage or excessive 

heat as it will warp, melt, or tear. See the manufacturer’s manual for proper care information. 

    

Assessment of Comfort and Adequacy of Respirator 

Assessment of comfort shall include a review of the following points with the test subject and allowing the test 

subject adequate time to determine the comfort of the respirator:  

 Position of the mask on the nose  

 Room for eye protection  

 Room to talk  

 Position of mask on face and cheeks 

The following criteria shall be used to help determine the adequacy of the respirator fit:  

 Chin properly placed 

 Tendency of respirator to slip  

 Fit across nose bridge 

 Adequate strap tension, not overly tightened 

 Respirator of proper size to span distance from nose to chin 

 Self-observation in mirror to evaluate fit and respirator position 

 

Fit Check 

Before beginning the Fit Test, personnel must demonstrate a successful positive and negative pressure check on 

the respirator. Personnel shall be instructed that the positive and negative pressure check must be completed 

EVERY time the respirator is worn. 

 

Positive Pressure Check: Close off the exhalation valve and then gently exhale into mask. Fit is acceptable if a 

slight positive pressure can be built up inside the mask without any evidence of outward leakage at the seal.  

 

Negative Pressure Check: Close off the inlet opening of the cartridges by covering with the palm of the hands, 

inhale gently so that the mask collapses slightly, and hold breath for 5 seconds. Fit is acceptable if the mask 

remains in its slightly collapsed condition and no inward leakage of air is detected. 

 

Qualitative / Quantitative Fit Test 

There are two kind of fit tests – qualitative and quantitative. TRS standard protocol is to complete a Qualitative 

Fit Test using Irritant Smoke. Qualitative Fit Test: With the wearer in a controlled space, an aromatic substance 

such as irritant smoke or banana oil is introduced. If the wearer cannot sense the substance inside the mask after 

simulating various work procedures, the seal is verified. 

 

 

 

 



 RESPIRATOR TRAINING AND FIT TEST PROCEDURES 

Direct all questions to Lynette Stauch (360) 430-3385, lstauch@thermalrs.com Page 2 of 2 

 

Fit Test Exercises  (Banana Oil, Irritant Smoke, Saccharin Mist: The respirator to be tested shall be worn for 

at least 5 minutes before the start of the fit test. The fit test shall be performed while the test subject is wearing 

any applicable safety equipment that may be worn during actual respirator use which could interfere with 

respirator fit. The test subject shall be questioned by the test conductor regarding the comfort of the respirator 

upon completion of the protocol. If it has become unacceptable, another model of respirator shall be tried. The 

respirator shall not be adjusted once the fit test exercises begin. Any adjustment voids the test, and the fit test 

must be repeated. 

□Normal Breathing (1 minute). In a normal standing position, without talking, the subject shall breathe normally. 

□Deep Breathing (1 minute). In a normal standing position, the subject shall breathe slowly and deeply, taking 

caution so as not to hyperventilate.  

□Turn Head from side to side (1 minute). Standing in place, the subject shall slowly turn his/her head from side to 

side between the extreme positions on each side. The head shall be held at each extreme momentarily so the subject 

can inhale at each side. 

□ Move head up and down (1 minute). Standing in place, the subject shall slowly move his/her head up and down. 

The subject shall be instructed to inhale in the up position (i.e., when looking toward the ceiling). 

□ Talking. The subject shall talk out loud slowly and loud enough so as to be heard clearly by the test conductor. The 

subject can read from a prepared text such as the Rainbow Passage, count backward from 100, or recite a memorized 

poem or song.  
Rainbow Passage 

When the sunlight strikes raindrops in the air, they act like a prism and form a rainbow. The rainbow is a 

division of white light into many beautiful colors. These take the shape of a long round arch, with its path 

high above, and its two ends apparently beyond the horizon. There is, according to legend, a boiling pot 

of gold at one end. People look, but no one ever finds it. When a man looks for something beyond his 

reach, his friends say he is looking for the pot of gold at the end of the rainbow. 

□Bend over (1 minute). The test subject shall bend at the waist as if he/she were to touch his/her toes or jog in place.  

□Normal breathing. Same as first exercise (1 minute). 

□Complete the Respirator Training and Fit Test Record & submit to the TRS HSO. 

 

 

 

 

  



(Check Appropriate) Initial Training Re-Training Fit Testing

Negative Pressure APR Half Face Powered Air Purifying

Negative Pressure APR Full Face Supplied Air SCBA

MSA Size:

The respirator training included the following topics: 

Satisfactory  Positive Pressure Check Satisfactory Negative Pressure Check

Qualitative Fit Test Protocol Completed with Irritant Smoke

PASSED FIT TEST FAILED FIT TEST

Instructor (Signature): Date:

ACKNOWLEDGEMENT

Employee (Signature): Date:

Model No.: Medium808071

RESPIRATORY TRAINING                                                                                           

AND FIT TEST RECORD

c.     Explanation of the operation, capabilities and limitations of the selected respirator. 

d.     Instruction in inspecting, donning, checking of fit and wearing the respirator. 

e.     Explanation of proper maintenance, cleaning and storage of respirators. 

f.      How to recognize and cope with emergency situations including situations in which the respirator malfunctions. 

g.     How to recognize medical signs and symptoms that may limit or prevent the effective use of a respirator. 

RESPIRATOR TYPE

TRAINING TOPICS

a.     Nature, extent and effects of the respiratory hazards to which individuals may be exposed. 

b.     Explanation of why the particular type of respirator has been selected for the specific respiratory hazard. 

Date:Employee Name:

Respirator Mfgr:

FIT CHECK AND FIT TEST

CERTIFICATION

I hereby certify that the above employee                                                                                                                                                          

has been trained and fit tested to wear the designated respirator.
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Abbreviations and Acronyms 

CVOC chlorinated volatile organic compound 
E-stop emergency stop 
EMT emergency medical technician 
ERH electrical resistance heating 
ERP Emergency Response Plan 
FEMA Federal Emergency Management Agency 
Getinge Getinge USA, Inc. 
HASP Health and Safety Plan 
PM Project Manager 
PPE personal protective equipment 
SHSO Site Health and Safety Officer 
SPM Senior Project Manager 
SQM Safety & Quality Manager 
TRS TRS Group, Inc. 
WEA Wireless Emergency Alerts 
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1.0  PURPOSE 

TRS Group, Inc. (TRS) has prepared this Emergency Response Plan (ERP) as part of the site-specific 
Health and Safety Plan (HASP), dated May 2019, for the Getinge USA, Inc. (Getinge) facility located 
in Henrietta, New York (the Site). The purpose of this ERP is to establish an organizational structure 
and procedures for response to major emergencies. It assigns the roles and responsibilities for the 
implementation of plans during an emergency should they occur at the Site. As this ERP is part of 
the site-specific HASP, all Site personnel will review this ERP, understand their role(s) and 
responsibilities, and understand the procedures herein. All Site personnel will acknowledgement of 
their review of this ERP by signing the HASP acknowledgement form in Appendix A of the site-
specific HASP. 

2.0  PROJECT & SITE DESCRIPTION 

TRS Group, Inc. (TRS) has entered into a contract with Getinge USA, Inc. (Getinge) for the 
remediation of chlorinated volatile organic compounds (CVOCs) in the subsurface at the Site. TRS 
will employ electrical resistance heating (ERH) technology to remediate CVOCs in soil and 
groundwater in the designated ERH treatment area and volume. See FIGURE 1 for general layout of 
the Site. 

 
Figure 1. ERH Site Plan 

3.0  ROLES AND RESPONSIBILITIES 

The TRS project team will generally consist of senior Project Manager (SPM), a Project Manager 
(PM), a site Health and Safety Officer (SHSO), support/technical staff, and TRS management support 
staff including the TRS Safety and Quality Manager (SQM). The following provides a description of 
the roles and responsibilities of TRS staff during emergency situations that may occur at the Site: 

• TRS SPM – the SPM will serve as a point of contact to relay information to TRS executive and 
other management staff; will direct response actions as necessary through the PM, SHSO, 
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and other TRS staff on-site; and will provide information regarding emergency response to 
the TRS client, property owner(s), and other applicable non-TRS Site contacts. 

• TRS PM – when on-site, the TRS PM will serve as the emergency response Scene 
Commander; will coordinate with the TRS SHSO regarding emergency response actions and 
contacting appropriate authorities; will communicate Site emergency response information 
to the TRS SPM, will carry out emergency response actions in accordance with this ERP; and 
coordinate with the TRS SHSO and SQM regarding post-response review, investigation, and 
reporting. 

• TRS SHSO – when on-site, the SHSO will serve as the emergency response Scene 
Commander in the absence of the TRS PM; will assume all the responsibilities of the TRS PM 
listed above; communicate with the TRS PM regarding status of emergency response 
actions; and coordinate with the TRS PM and SQM regarding post-response review, 
investigation, and reporting. 

• TRS SQM – will prepare the ERP in accordance with local, state, and federal requirements; 
will consult TRS project staff regarding Site-specific emergency response actions required by 
the TRS client, property owner(s), and other applicable project groups or agencies; will assist 
TRS on-site staff with emergency response actions as needed; assist with communication of 
emergency response actions internally and externally as needed, and direct post-incident 
reviews and investigations and associated follow-up and reporting. 

3.1. Emergency Response Chain of Command 

The following provides the TRS staff succession for chain-of-command and emergency response 
Scene Commander during emergency response situations: 

1. TRS PM – if present on-site, the TRS PM will assume the role of emergency response Scene 
Commander. 

2. TRS SHSO – if the TRS PM is not on-site at the time that an emergency response takes place, 
he/she will assume the role of Scene Commander. 

3. TRS Support Staff – if the TRS PM and SHSO are not on-site at the time of emergency 
response, the senior TRS employee (most tenured) on-site will assume the role of Scene 
Commander and fulfill all the responsibilities of the TRS PM as listed above. 

4. In the case that no TRS staff are on-site at the time of emergency response, at the time of 
notification, the TRS PM will coordinate with on-site personnel to ensure Site safety with 
regards to TRS operations and equipment; as needed, the TRS PM will remotely shut-down 
TRS equipment as needed to ensure Site safety; and communicate emergency response 
status to appropriate TRS staff, client contacts, property owner(s), and other Site-related 
agencies or personnel. 

4.0  SITE-SPECIFIC EMERGENCY RESPONSE PROCEDURES 

The following provides a summary of specific response procedures to be followed in the case of a 
Site emergency. Note that there may be additional response procedures based on Site conditions or 
other factors that may be present at the time of the emergency and it is extremely important for the 
Scene Commander to communicate with and follow the instructions of local authorities and other 
officials or agencies that may also be involved with the emergency response. Site emergencies may 
include, but not be limited to, the following: 
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• Fire 
• Unplanned release to the environment 
• Incident involving personal injury and/or damage to equipment or property 
• Vandalism, theft, and/or unauthorized Site entry 
• Severe weather-related emergencies (i.e., severe rain storm, blizzard, electrical storm, 

tornado) 
• Natural disaster (i.e., earthquake, flood) 
• Unplanned loss of power 
• Acts of violence (i.e., personal attacks/mugging, car-jacking, active shooter situations, 

hostage situations) 

4.1.  Site Muster Points 

In the event of an emergency situation at the Site, a warning horn (air horn, car horn, or equivalent) 
will be sounded by the Scene Commander using three blasts of the horn. Upon hearing the 
emergency warning horn, all Site personnel will stop work and immediately retreat to the primary 
muster point at the Site. The primary muster point for the Site is outside of the Getinge Facility by 
the condenser equipment compound. Personnel will muster in the parking lot adjacent to the 
condenser equipment compound. In the case that it is not safe to go to the primary muster point, 
Site staff will retreat to the secondary muster point, located at the main Getinge building entrance. 
Upon arrival at the muster point, Site staff will report in to the Scene Commander. It is the 
responsibility of the Scene Commander to account for all staff on-site and, to the best of their 
ability, ensure that staff safely retreat to the muster point. In the case that any Site staff is not 
accounted for during the emergency, the Scene Commander must notify emergency response 
personnel of any staff that may still be on-site and their last known location. 

4.2. Fire Emergencies  

In the event of a fire at the Site, the Scene Commander on-site will immediately sound the 
emergency warning and call 9-1-1 to notify the local emergency response system of the fire and 
provide specific information as requested by the 911 dispatcher (i.e., Site location, number of 
people on-site, location and nature of fire). The Scene Commander will complete the following (in 
order as numbered): 

1. Sound Site emergency warning (air horn, car horn) using three blasts. 
2. Call 9-1-1 as noted above. 
3. Depress the ERH Emergency Stop (E-Stop) button if safe to do so. 
4. Account for personnel on-site and move them to a safe location and/or the established Site 

muster point and assist any personnel in danger (only if it is safe to do so). 
5. Only if it safe to do so and if the fire is small and contained, the Scene Commander can 

coordinate fire-fighting efforts using appropriate fire extinguishers on-site. All fire-fighting 
activities should follow the “Three A’s”:  

a. Activate alarms/9-1-1;  
b. Assist personnel in danger (if safe to do so); and  
c. Attempt to fight the fire (only if safe to do so). 
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6. Call and notify the appropriate TRS and other project related staff as defined in the “ERP Call 
Tree” in Figure 2. 

7. Carry out the instructions of any emergency response personnel that may be on-site (Fire 
Department, Police, Emergency Medical). 
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Figure 2. TRS Emergency Response Call Tree 
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4.3. Unplanned Environmental Release 

In the event of an unplanned release of potentially hazardous materials to the environment, the 
Scene Commander will follow the procedures below (in order as numbered): 

1. Identify the source of the release and determine if it safe to attempt to stop and contain the 
release. If it is not safe to deal with the release, proceed to Step 9 of this section. 

2. Confirm that all on-site staff are accounted for and address any personal injury situation as 
needed (see Section 4.4) 

3. If it is safe to respond to the release, coordinate a team for response, develop a response 
plan, don appropriate personal protective equipment (PPE), and carry out the response 
plan. Note: this plan should be only to stop the source of the release and prevent further 
release of materials to the environment. 

4. Once the release is contained, contact the appropriate TRS and other project-related staff to 
notify them of the release and Site status. Follow contact instructions provided in the ERP 
Call Tree (Figure 2). 

5. Conduct an assessment of the release to include: 
a. Identify the material and quantity or volume released to the environment. 
b. Determine environmental receptor of the release such as soil, groundwater, surface 

water, air, local storm sewer or other subsurface conduits, or any combination of 
receptors. 

c. Determine what additional efforts are needed to contain and mitigate the release. 
d. Collect any other pertinent information associate with the release such as personal 

injury, equipment damage or failure, property damage, or public exposure potential. 
6. Contact appropriate TRS and other project related staff with a status update based on the 

Site assessment noted above. 
7. Coordinate with TRS SPM and other appropriate project staff (client, environmental 

consultant) to determine if the release exceeds the applicable reportable quantity. If so, 
coordinate notifying the appropriate authorities and/or agencies. 

8. Coordinate with the TRS SPM and appropriate project staff and local agencies (as required) 
to develop plans for further release response and/or Site assessment. 

9. In the case that the Scene Commander determines it is not safe to respond to the release, 
contact 9-1-1. Follow the instructions of the 9-1-1 dispatcher and any emergency response 
personnel that arrive on-site. After contacting the emergency response system, contact the 
appropriate TRS and other project staff regarding the release. 

4.4. Personal Injury, Medical Emergency, Equipment Damage, and Property Damage 
Events 

Upon notification of any personal injury or medical emergency situation, the Scene Commander will 
carry out the following procedure (in order as numbered): 

1. Assess the injured person and determine if emergency medical response is needed. If 
emergency medical response is needed, call 9-1-1 immediately and follow the instructions 
of the 911 dispatcher. If emergency medical response is not needed proceed to Step 5 of 
this section. 
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2. Provide and/or coordinate first aid if it is safe and those providing care are trained and 
qualified to do so. Collect information on the victim’s status and vital signs and provide to 
emergency medical technicians (EMT). 

3. Notify the appropriate TRS and other project related staff of the incident per the ERP Call 
Tree (Figure 2). 

4. Upon the arrival of EMTs, provide victim information as requested and follow instructions 
provided by EMTs. 

5. If the injury is minor and emergency medical response is not needed, provide and/or 
coordinate first aid if it is safe and those providing care are trained and qualified to do so. 

6. Notify the appropriate TRS and other project related staff of the incident per the ERP Call 
Tree (Figure 2). 

7. Monitor the victim’s condition, provide further treatment if needed, and assess to 
determine if professional medical attention is needed. 

8. Update appropriate TRS and project related staff as needed. 

In the case an incident occurs where there is damage to any property or Site equipment, the Scene 
Commander should conduct the following (in order as numbered): 

1. Asses the incident to determine if the scene is safe. Terminate power to TRS equipment as 
needed to ensure scene safety. 

2. Notify the appropriate TRS and other project related staff of the incident per the ERP Call 
Tree (Figure 2). 

3. Coordinate with the TRS SPM to develop a plan to further assess equipment/property 
damage. 

4. Power should only be restored to TRS equipment following approval from the SPM and/or 
appropriate TRS equipment management staff (i.e., Tom Powell, Eric Maki, Tony Strati) 

4.5. Vandalism, Theft, and Unauthorized Site Entry 

It is not uncommon at TRS sites for vandalism to occur due to the nature of the equipment and 
materials stored at sites. Vandalism and theft are usually accompanied with entry to sites by 
unauthorized persons. In the case of notification of unauthorized entry to the Site, the Scene 
Commander should conduct the following (in order as numbered): 

1. Confirm, via remote access that the power to the electrodes has been shut down. If not, 
remotely shut down power to the electrodes. 

2. Notify TRS SPM (and PM as needed) of unauthorized access and develop plan to ensure Site 
safety. Implement that plan accordingly. 

3. Review TRS remote camera and/or motion sensor video to identify if unauthorized persons 
or police are on-site. If it cannot be confirmed that the Site is clear, notify the local police of 
the unauthorized entry and request that the Site be inspected by the police. 

4. Once the Site is confirmed clear, consult with the SPM and coordinate re-energizing TRS 
equipment. 

5. Notify the appropriate TRS and other project related staff of the incident per the ERP Call 
Tree (Figure 2). 
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In the case that it is determined that property vandalism and/or related damage to TRS equipment 
has occurred, the Scene Commander should conduct the following (in order as numbered): 

1. Notify TRS SPM (and PM as needed) of unauthorized access and develop plan to ensure Site 
safety if needed. 

2. Contact the local police department regarding the vandalism/property damage. Follow the 
instructions of police dispatch and other local authorities. 

3. Notify the appropriate TRS and other project related staff of the incident per the ERP Call 
Tree (Figure 2). 

4. Develop a plan for continued operations with the SPM. If it is necessary to re-energize the 
electrodes or other TRS equipment, prior approval from the SPM is required. 

4.6. Severe Weather 

The Site is located in an area of the country that can experience severe weather events. These 
severe weather events could include, but not be limited to, tornados, severe rain/electrical storms, 
and blizzards. On a daily basis, the TRS Site Supervisor or SHSO will review weather forecasts for the 
possibility of severe weather. It is recommended to utilize appropriate smart phone applications 
that provide real-time notification of severe weather events. If there is a potential for severe 
weather, the SHSO or Site Supervisor will work with TRS project management to develop and 
implement a plan to ensure the safety of Site personnel and to minimize potential damage to ERH 
equipment. That plan should include, but not be limited to, the following: 

• Identification of Scene Commander to implement the severe weather plan, Site staffing, and 
associated task assignments for Site staff; 

• Schedule for planned ERH equipment shut-down; 
• Schedule for evacuation of Site personnel; 
• Site clean-up and preparation of equipment (i.e., securing equipment doors, securing loose 

equipment and materials, tie-down of equipment as needed, covering of materials); 
• Communication system for “all clear” and return to the Site; 
• Communication to TRS management (SPM and SQM at a minimum) regarding severe 

weather conditions, plan to ensure safety of Site personnel, Site activities, and associated 
schedule; and  

• Communication to client and/or property owner regarding severe weather conditions, plan 
to ensure safety of Site personnel, Site activities, and associated schedule. 

It is recommended that the SHSO and PM activate the Wireless Emergency Alerts (WEA) system 
options on their mobile devices. This can be enabled in the mobile device’s settings or by dialing 
“##2627##” (without the quotation marks). This is a national system that can provide local weather 
and AMBER alerts. The WEA system will provide emergency warnings via phone and SMS text for 
several types of local emergencies including severe weather events and tornado watch conditions. If 
your mobile device is not wireless emergency alert-enabled, you can use multiple weather mobile 
device applications that can provide this service (typically for no charge). Weather Channel, Weather 
Underground, and Weather Bug are popular and free applications. 
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4.7. Natural Disasters 

The Site is located in an area of the country where natural disasters might occur. Potential natural 
disaster could include, but not be limited to, severe thunderstorms and lightning, tornadoes, wild 
fires, or flood events. In the case of a tornado at or near to the Site, all on-site personnel should 
follow the tornado safety procedures developed by the Homeland Department of Security and 
Federal Emergency Management Agency (FEMA): 
 If you are in a building: 

• Locate the strongest area of the building (interior room on the lowest level) or get to the 
basement. Avoid corners of the room. 

• Do not run outside.  
• Stay away from windows, doors, and outside walls. 
• Use your arms to protect your head and neck. Use blankets and/or furniture to provide 

additional shielding. 
If you are outside: 

• Do not get under an overpass or bridge, you are safer in a low, flat location. 
• Cover your body with a coat or blanket. 
• Watch out for flying debris. 
• Do NOT try to outrun a tornado in your vehicle. 

Immediately following a tornado, the Scene Commander should conduct the following (in order as 
numbered): 

1. Sound the Site emergency warning signal (three blasts from air horn/car horn). 
2. Account for all on-site personnel and move all personnel to a safe location, the safe location 

may be the Site muster point or other location as deemed appropriate by the Scene 
Commander. 

3. Terminate power to the electrodes by depressing the nearest E-Stop (if safe to do so) or 
remotely as needed. 

4. Assess all Site personnel to determine if there are any injuries or other medical 
emergencies, in the case of any medical emergency follow the procedures presented in 
Section 4.4 of this ERP. 

5. Contact the Sparta Emergency Information Line (information in the ERP Call Tree – Figure 2) 
as needed to obtain information on proper emergency response actions or other 
procedures required or recommended by the agency. 

6. Notify the appropriate TRS and other project related staff of the emergency situation per 
the ERP Call Tree (Figure 2). 

7. Develop a plan to assess any damage to equipment or property and to return the Site to 
operation if possible. Plans for assessment and returning Site to operation should be 
communicated to the client, property owner, and other appropriate project contacts. 

In the case of a pending flood event, the PM and/or SHSO should consult with the SPM to develop a 
plan to include, but not be limited to, the following: 

• Identification of Scene Commander to implement the severe weather plan, Site staffing, and 
associated task assignments for Site staff. 
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• Schedule for planned ERH equipment shut-down, 
• Schedule for evacuation of Site personnel. 
• Site clean-up and preparation of equipment (i.e., securing equipment doors, securing loose 

equipment and materials, tie-down of equipment as needed, covering of materials). 
• Communication system for “all clear” and return to the Site. 
• Communication to TRS management (SPM and SQM at a minimum) regarding severe 

weather conditions, plan to ensure safety of Site personnel, Site activities, and associated 
schedule. 

• Communication to client and/or property owner regarding severe weather conditions, plan 
to ensure safety of Site personnel, Site activities, and associated schedule. 

4.8. Unplanned or Unexpected Power Loss 

Unexpected loss of power may occur at any TRS site. Loss of power could be caused by severe 
weather, natural disaster events, failure of local power grid equipment, or other unexpected events.  
The Scene Commander should adhere to the following procedure (in order as numbered) in the case 
of unexpected loss of primary power at the Site: 

1. Sound warning signal (three blasts from car horn/air horn). 
2. Account for on-site staff at muster point(s) and assess staff for any personal injury or 

conditions requiring medical attention. 
3. If safe to do so, turn all TRS equipment to the “OFF” position to prevent 

uncontrolled/unattended restart of the equipment. 
4. Contact SPM and other applicable project management personnel and advise of the current 

status of the Site and develop a plan for restart of ERH equipment. 
5. Contact client, property owner, and/or other applicable project contacts and advise of Site 

condition and plan for restart. 
6. Contact the local power agency for information regarding the nature of the loss of power 

and any information regarding the restoration of power. Communicate any information 
from the local power agency to TRS project management. The local power agency for the 
Site is: 

Rochester Gas & Electric 
800-743-1701 

4.9. Acts of Violence 

Unfortunately, it is not uncommon in public buildings, private business, and other locations for acts 
of violence to occur. These acts of violence can include personal attacks, car-jacking, armed robbery, 
hostage situations, and even mass shooting events. All Site personnel are encouraged to place their 
personal safety and the safety of others on-site as the top priorities in any act of violence situation.  
There is no circumstance or situation where anyone’s personal safety is of less importance that any 
equipment, materials, or anything materials or property associated with the Site. In the case of any 
act of violence, all staff should contact 9-1-1 for emergency services as soon as it is safe to do so and 
follow all instructions from police and/or other emergency response personnel.   

In the case of personal attacks, muggings, armed robbery, car-jackings, and other similar violent 
acts, the Scene Commander is advised conduct the following (in order as numbered): 
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1. Ensure the safety of the person(s) that was attacked, provide first aid as needed, and 
contact 9-1-1, follow the instructions of the emergency response dispatcher. 

2. Ensure the safety of all other on-site personal; situations differ on if it will be safer to gather 
at a muster point or shelter in place until an all clear is sounded. 

3. Notify the appropriate TRS and other project related staff of the incident.  
4. Work with local authorities, emergency responders, and other pertinent Site personnel to 

provide all information needed to aid in any investigations. 
5. Develop a plan with the TRS SPM, PM, and other pertinent personnel (local authorities, 

property owner, client) to return to normal work at the Site. 

In the event that there is a hostage situation, mass shooting, or similar situation, the Scene 
Commander should attempt the following (in order as numbered): 

1. Ensure the safety of Site personnel and if it is safe to do so, sound the warning signal (three 
blasts from car horn/air horn). 

2. If safe to do so, the Scene Commander should use an E-Stop or remotely shut off power to 
the electrodes at the Site. 

3. Staff should be instructed to report to the muster point if it is safe to do so or shelter in 
place in a safe location. 

4. The Scene Commander and other Site staff (if not gathered with the Scene Commander at a 
muster point) should dial 9-1-1 and follow the instructions of the emergency response 
dispatcher and other emergency response personnel. 

5. Specific recommendations for actions during an active shooter, hostage, or other similar 
situation are presented in the TRS 2016 training presentation titled “Responding to 
Emergencies at TRS Sites” (link below). 

TRS Server/Training-Health & Safety Portal/H&S Documents/TRS HAZWOPER 
Refreshers/2016/TRS Site Emergency Response 

It is highly recommended that the SHSO, or their designee, review the TRS Site Emergency Response 
presentation with all staff during Site health and safety orientations and during the course of the 
project (tailgate meeting topic). Also at the link provided above, information from the United States 
Department of Homeland Security on acts of violence and emergency response can be found and 
may be useful to help provide additional training to Site personnel. 

5.0   POST-INCIDENT FOLLOW-UP AND REVIEW 

The TRS SQM will decide the nature and extent of all Site incident follow-up(s). At a minimum, the 
Scene Commander will prepare an incident report through the TRS server within 24 hours following 
the incident. 

The TRS SQM, depending on the nature of the Site emergency may elect to conduct additional 
investigation efforts. Where additional investigation is deemed appropriate, the TRS SQM may 
conduct the following: 

• Develop investigation and review teams and select such personnel that may include other 
personnel other than TRS staff that were involved in the event; 

https://sharepoint.thermalrs.com:16076/train/Health%20and%20Safety/Forms/AllItems.aspx?RootFolder=%2ftrain%2fHealth%20and%20Safety%2fTRS%20In%2dHouse%20HAZWOPER%20Refreshers%2fHAZWOPER%20Refresher%202016%2fTraining%20Presentations%2fTRS%20Site%20Emergency%20Response&FolderCTID=&View=%7b755391FA%2d3F3E%2d4577%2d8975%2dEC9BCC7C1A50%7d
https://sharepoint.thermalrs.com:16076/train/Health%20and%20Safety/Forms/AllItems.aspx?RootFolder=%2ftrain%2fHealth%20and%20Safety%2fTRS%20In%2dHouse%20HAZWOPER%20Refreshers%2fHAZWOPER%20Refresher%202016%2fTraining%20Presentations%2fTRS%20Site%20Emergency%20Response&FolderCTID=&View=%7b755391FA%2d3F3E%2d4577%2d8975%2dEC9BCC7C1A50%7d
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• Conduct an on-site investigation; 
• Schedule review sessions with TRS management and project management; 
• Complete additional reports as needed for the client, property owner, and/or other persons 

or agencies at their request; 
• Provide recommendations for further actions to be taken as needed; and 
• Report findings to TRS management and communicate within TRS regarding the incident, 

lessons learned, and any further action items associated with the event. 
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CO2 carbon dioxide 
COC contaminant of concern 
CPR cardiopulmonary resuscitation 
CRZ contamination reduction zone 
CSP Corporate Safety Program 
CVOC chlorinated volatile organic compound 
oC degrees Celsius 
dB decibel 
DOT (United States) Department of Transportation 
ERH electrical resistance heating 
ERP Emergency Response Plan 
E-Stop emergency stop 
eV electron volt 
EZ exclusion zone 
ft2 square feet 
ft bgs feet below ground surface 
ft/day feet per day 
oF degrees Fahrenheit 
GAC granular activated carbon 
Getinge Getinge USA, Inc. 
GFCI ground fault circuit interrupter 
HASP Health and Safety Plan 
HAZWOPER Hazardous Waste Operations 
HEPA high efficiency particulate air 
Hi-Vis high visibility 
IDLH immediately dangerous to life and health 
IE ionization energy 
ISTR in situ thermal remediation 
kV kilovolt 
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LaBella LaBella Associates 
lb pound (US weight measure) 
LGAC liquid-phase granular activated carbon 
LOTO Lockout/Tagout 
µg/kg micrograms per kilogram 
µg/l micrograms per liter 
mg/kg milligrams per kilogram 
mg/m3 milligrams per cubic meter 
mph miles per hour 
N/A not applicable 
NAPL non-aqueous phase liquid 
NFPA National Fire Protection Association 
NR not reported 
OEL occupational exposure limit 
OSHA (United States) Occupational Safety and Health Administration 
OV organic vapor 
PCU power control unit 
PEL permissible exposure limit 
PID photoionization detector 
PM Project Manager 
ppm parts per million 
PPE personal protection equipment 
PVC polyvinyl chloride 
RZ restricted zone 
SBO safe behavior observation 
SDS safety data sheet 
SHSO Site Health and Safety Officer 
SOP standard operating procedure 
SPM Senior Project Manager 
SQM Safety & Quality Manager 
SUCL Start-Up Checklist 
SZ support zone 
TCE trichloroethylene 
TMP temperature monitoring point 
TRS TRS Group, Inc. 
TWA time weighted average 
UV ultra-violet 
VAC volts alternating current 
VGAC vapor-phase granular activated carbon 
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VOC volatile organic compounds 
VP Vice President 
VR vapor recovery 
yd3  cubic yards
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HEALTH AND SAFETY PLAN SUMMARY 

Project Information: 
Client: Getinge USA, Inc. (Getinge) 
Client Address: 1777 East Henrietta Road, Henrietta, New York, 14623 
Project Location: 1777 East Henrietta Road, Henrietta, New York, 14623 
 
Project Objectives: Thermal remediation via electrical resistance heating (ERH) of  
chlorinated volatile organic compounds (CVOCs) in soil and groundwater, primarily trichlorethylene 
(TCE) and other minor contaminants of concern (COCs). The primary remediation goal for the 
project will be the reduction the contaminant of concern to the following clean-up levels:  

• 20 milligrams per kilogram (mg/kg) in soil  
• 75,000 micrograms per liter (µg/l) in groundwater 

The ERH project will be considered complete when the remediation goals have been met and are 
confirmed via laboratory analyses.   
 
The ERH treatment area is approximately 3,000 square feet (ft2) and extending from as shallow as 
seven feet below ground surface (ft bgs) to 30 ft bgs. The ERH treatment volume is approximately 
2,600 cubic yards (yd3). The ERH remediation project will employ a total of 15 ERH electrodes to 
complete the remediation (see Figure 3 for Site details). 

Health and Safety Plan Preparation: 
Prepared by:  Greg Knight, TRS Safety & Quality Manager (SQM)   
Reviewer/Approver: Robert Poulin, TRS Senior Project Manager (SPM) 

Project Personnel: 
LaBella Associates Primary Contact: Jennifer Gillen    Phone: (585) 295-6648 
TRS Senior Project Manager: Robert Poulin    Phone: (360) 560-0243 
TRS Project Manager: Kevin Novello                  Phone: (978) 886-1326 
TRS Site Health & Safety Officer: Steve Agostine   Phone: (716) 467-6750 
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Nearest Local Hospital: 

Highland Hospital 
1000 South Avenue 
Rochester, NY  14620 
585-341-6880  
Hours:  Emergency care available 24 hours, seven days a week 
 
Distance: 5.1 miles, Drive Time: Approximately 15 minutes  
 
Directions from Site (See Figure 1): 

1. Head east towards NY 15A S – 0.2 miles 
2. Turn RIGHT onto NY 15A S – 0.2 miles 
3. Turn LEFT to merge onto I-390 North – 1.7 miles 
4. Keep LEFT to stay on I-390 N, follow signs for Airport/Greece– 0.9 miles 
5. Take Exit 16B for Route NY-15A N/E Henrietta Road toward Rochester – 0.2 miles 
6. Merge onto NY-15A N/E Henrietta Road – 0.5 miles 
7. Slight RIGHT onto South Avenue – 1.4 miles 
8. Turn RIGHT  onto Bellevue Drive – 112 feet 
9. Turn LEFT – 174 feet 
10. Turn RIGHT – destination is on the right – 135 feet 

 

  
Figure 1. Directions to Highland Hospital – Rochester, NY 
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Nearest Occupational Medical Center 
 
UR Medicine Urgent Care - Henrietta 
1300 Jefferson Avenue, Suite 100 
Rochester, NY  14623   
585-413-1800 
Hours: 9:00 AM to 9:00 PM, Daily, 9:00 AM to 5:00 PM on Holidays 
 
Distance: 1.1 miles, Drive Time: Approximately 5 minutes  
 
Directions from site (See Figure 2): 
 

1. Head west towards NY-252 E – 0.2 miles 
2. Turn RIGHT onto NY-252 E – 0.9 miles 
3. Turn LEFT – 121 feet 
4. Turn RIGHT, destination will be on the left – 190 
 

 

Figure 2. Directions to UR Medicine Urgent Care – Henrietta  
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Emergency Phone Numbers 

Paramedic:  911   Fire Dept.:  911   Police Dept.:  911 
Emergency/Contingency Plans: Call 911 and then administer first aid if it is safe to do so and 
responders are properly trained and certified in first aid and cardiopulmonary resuscitation (CPR). 
 
Site Control Measures: Only authorized personnel are permitted inside established exclusion zones 
(EZs), contaminant reduction zones (CRZs) and support zones (SZs). During operations, only 
authorized personnel are permitted in the ERH restricted zone and only qualified persons are 
allowed within the ERH EZ as defined by TRS access requirements. 

15 Minute Eyewash: Required during use of corrosive materials (i.e., vapor recovery pipe assembly), 
otherwise optional 
Eye Wash Bottles: Required (minimum of six 32-ounce bottles) 
Fire Extinguishers: Required (see Section 13.0 for details) – one A-B-C per 3,000 ft2  
First Aid Kit: Required (see Section 13.0 for details) 
Blood borne Pathogen Kit: Required  
Emergency Shower: Not Required 
 
Personal Decontamination Procedures: Thoroughly wash hands before eating. Use proper level of 
personal protective equipment (PPE) as noted in this HASP. The minimum PPE level for the project 
is Level D. 
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Table 1. Hazard Inventory 

Summary of Chemical Hazards 

Primary Expected Compounds: Soil: Chlorinated volatile organic compounds (CVOCs) with primarily 
trichloroethylene (TCE) and other minor contaminants of concern 
(COCs).  

Source CVOC contamination at the Site is associated with former 
degreasing activities. 

Pathways Inhalation, skin absorption, ingestion, skin and/or eye contact 

Concentrations The maximum concentrations detected TCE in soil and groundwater 
within the ERH treatment volume at the Site are 395 milligrams per 
kilogram (mg/kg) and 701,000 micrograms per liter (µg/l), 
respectively.   

Health Hazards (TCE) Signs & Symptoms: Irritation to eyes, skin; headache, visual 
disturbance, lassitude (weakness, exhaustion), dizziness, tremor, 
drowsiness, nausea, vomiting; dermatitis; cardiac arrhythmias, 
paresthesia; liver injury; [potential occupational carcinogen] 
Target Organs: Eyes, skin, respiratory system, heart, liver, kidneys, 
central nervous system 

Summary of Physical Hazards 

Y Heat Y Slip, Trip, Falls Y Shallow Excavations/Trenching 

Y Cold Y Electrical Hazards Y Moving Equipment 

Y Wet Y Underground Hazards (utilities) N Confined Space 

Y Noise Y Overhead Hazards (utilities, 
hoisting) 

Y Hydraulic Equipment 

Y Lifting P Acids and Bases Y Rotating Equipment 

P Steam Y Sharp and/or abrasive items Y Hand Held Power Tools 

Notes: Y = Yes, N = No, P = Possible, A = As Needed, R = Required, N = Not Required, HEPA = High 
Efficiency Particulate Air, PVC = Polyvinyl Chloride   
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Table 1. Hazard Inventory (continued) 

Summary PPE Requirements (See Section 4.0 for details regarding PPE requirements) 

A Hard Hat – Required 
while heavy equipment 
is in use and/or overhead 
hazards exist 

R Safety Eye gear Glasses meeting ANSI Z87.1-2010 
standards 

R Safety Boots or shoes A Respirator (w/ P100 
OV cartridges) 

Half Face (A)  Full Face (A) 

A High-Visibility vest or 
equivalent (ANSI Type 2) 
– Required during using 
of all heavy equipment 
including forklifts and 
man-lifts 

A Filter Type Organic Vapor (A) HEPA (A) (P100 
particulate 
filter) 

A Hearing Protection R Gloves Work (R) Nitrile (A) 

A Tyvek Coveralls A Gloves Neoprene (A) PVC (A) 

N 5-Min. Escape Respirator A Gloves Cut Resistant (A) 

Summary of H&S Monitoring Equipment Requirements 

Organic Vapor Photoionization detector (PID) with 11.7 electron volt 
(eV) lamp 

R 

Organic Vapor Analyzer (flame ionization detector; FID) N 

Oxygen Meter Exclusion Zone Air Monitoring A 

Combustible Gas Meter Exclusion Zone Air Monitoring A 

Passive Dosimeter  N 

Hydrogen Sulfide (H2S) Meter  N 

Dust Meter Breathing Zone Air Monitoring (intrusive activities) A 

Other Meters  N 

Notes: Y = Yes, N = No, P = Possible, A = As Needed, R = Required, N = Not Required, HEPA = High 
Efficiency Particulate Air, PVC = Polyvinyl Chloride 
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1.0  INTRODUCTION  

TRS Group, Inc. (TRS) has entered into a contract with Getinge USA, Inc. (Getinge) for the 
remediation of chlorinated volatile organic compounds (CVOCs) within the designated treatment 
volume at the facility located at 1777 East Henrietta Road, Henrietta, New York (the Site). Getinge’s 
environmental consultant, LaBella Associates (LaBella) will be assisting with specified tasks and 
providing oversight of TRS’ work at the Site. TRS will employ electrical resistance heating (ERH) 
technology to remediate CVOCs in soil and groundwater within the ERH treatment volume. The ERH 
treatment area is approximately 3,000 square feet (ft2) in area. Depth of treatment begins at a 
depth of seven feet below ground surface (ft bgs) and extends to 30 ft bgs. The corresponding ERH 
treatment volume calculates to 2,600 cubic yards (yd3). See Figure 3 for details of the Site. 

 
Figure 3. Getinge USA - ERH Site Plan 

The TRS Corporate Safety Program (CSP) describes policies and procedures to be followed to create 
a safe and healthy work environment. The CSP is supported by this Health and Safety Plan (HASP) 
which is a site-specific document that describes the process for identifying the physical and health 
hazards that could harm workers, procedures to prevent accidents, and steps to take when incidents 
occur.  

Tasks covered by this HASP includes all work related to the installation, operation, and 
demobilization of an ERH remediation system at the Site. Work to be performed under the scope of 
this HASP includes; installation of electrodes and temperature monitoring points, assembly of vapor 
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recovery (VR) system piping, placement and installation of remediation system components, 
operation of the ERH remediation system, and deconstruction/demobilization of ERH related 
equipment. Activities associated with this project involve drilling oversight for the installation of an 
electrode array; VR system construction; and the installation, operation, and demobilization of an 
ERH process/treatment facility. TRS and/or LaBella will also perform work place health and safety 
monitoring as needed during the project. 

If significant changes occur in Site activities associated with the ERH remediation work, the HASP will 
be modified to reflect changes. All staff associated with Site operations will be notified following 
changes to the HASP. On-site workers, including subcontractors and Site visitors, will comply with 
this HASP and any revisions made to the plan. A copy of the HASP will be maintained by the Site 
Health and Safety Officer (SHSO) and kept readily available at the Site for reference by all Site 
workers.  

TRS recognizes that potential hazards are inherent with ERH related work. TRS expects that all work 
related to the application of ERH will be conducted in a safe and healthful manner by all staff on 
Site. All project participants are responsible for conducting work in accordance with applicable 
federal, state, and local regulations. In addition, all work performed will be completed in accordance 
with the CSP, applicable TRS Standard Operating Procedures (SOP) and TRS Best Practices. Where 
there is concern that implementation of work could compromise the safety or health of an 
individual, personnel noting such conditions are obligated to stop work and immediately notify the 
on-site TRS Project Manager (PM) or SHSO. All TRS project personnel, TRS subcontractors, and 
LaBella and Getinge personnel are authorized to immediately stop work for any ERH related task or 
operation that poses unreasonable risk to human health, the environment, or property.  

Table 2. Summary of Project Information 

Project Name Getinge USA Facility – Henrietta, NY 

TRS Project Number NY.HEN.2166 

Site Location/ Description The ERH remediation will be conducted to reduce the 
concentrations of CVOCs in soil and groundwater at the Site. 
ERH remediation will occur from ranges between 7 ft bgs to 30 
ft bgs. The total volume of the ERH treatment area is 
approximately 2,600 yd3. The ERH design consists of 15 
electrodes with co-located VR wells. 

 Current Status of Site The Getinge USA Facility is still an active installation. It is 
currently used as warehouse and office space by a medical 
supply and equipment company.  

Suspected Chemical 
Hazards 

The primary contaminant of concern (COC) is TCE detected in 
the soil and groundwater. Other contaminants have also been 
detected in soil and groundwater at the Site (see Table 3). 

Known Physical Hazards ERH Site Hazards: Electricity, steam, heated water, contact with 
COCs and other site contaminants, vehicles, heavy machinery, 
hydraulic systems, hoisting/rigging, rotating engines, 
pressurized lines, power tools, pinch-points, chemicals, extreme 
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weather, lifting, working at height, slip/trip/fall, and physical 
stress/fatigue  

Field Activities Site preparation and equipment mobilization, subsurface 
electrode and temperature monitoring point (TMP) installations 
(drilling oversight), VR piping installation, ERH remediation 
facility construction, ERH system operations, process 
monitoring and sampling, equipment 
deconstruction/demobilization, and waste 
management/disposal. 

2.0  SITE INFORMATION 

The Site is located within the Getinge Facility at 1777 East Henrietta Road in Henrietta, New York. 
The facility has had multiple uses over the years, but degreasing activities occurred at the facility 
from 1955 until the mid-1990s. The Site is currently in use as a warehouse and office space for a 
medical supply and equipment company. The remedial approach for the project involves the 
application of ERH for remediation of the designated treatment volume soil to volatilize and remove 
the contaminants of concern (COCs).   

Based on the data provided by LaBella, the treatment area for the application of ERH is 
approximately 3,000 ft2 with treatment depths ranging from seven ft bgs to 30 ft bgs. The total 
targeted volume of soils within the treatment areas is approximately 2,600 yd3.  

2.1. Geology and Hydrogeology 

According to information provided by LaBella or Getinge, the geology at the Site generally consists 
of clayey silt and hard silty clay with varying amounts of fine sand and subangular/subgrounded 
gravel. During previous drilling investigations, refusal had been encountered between 5 and 15 ft 
bgs. This is believed to be hard overburden formations, rather than bedrock. 

Groundwater is typically encountered between seven and 13 ft bgs. Hydraulic conductivity is 1.5 E-
05 centimeters per second. 

2.2. Contaminant Source Area 

Previous studies conducted by others at the Site indicate that the primary source of CVOCs is 
associated with the former use of the Site as a plating facility, specifically, the use of TCE as a 
degreaser. The details regarding known Site COCs are presented in Table 3. 

2.3. Scope of Work 

ERH is an in situ process whereby soils and groundwater are heated by passing an electrical current 
through the subsurface volume to be remediated. During ERH, the subsurface is heated just enough 
to cause soil moisture and groundwater to boil and volatile organic compounds (VOCs) to convert to 
vapors. The steam produced from this process acts as a carrier gas to sweep the contaminant vapors 
to recovery wells where they are subsequently removed from the subsurface for surface treatment.  
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The primary remediation objective for this project is to reduce the soil concentrations of TCE to the 
following criteria: 

• 20 milligrams per kilogram (mg/kg) in soil  
• 75,000 micrograms per liter (µg/l) in groundwater 

TCE is the controlling contaminant and the Site remedial goals have been modeled as a greater than 
95 percent reduction of TCE in soil and groundwater from pre-ERH concentrations to be confirmed 
via soil and groundwater and the subsequent CVOC analyses. Remediation will be complete when 
the concentrations of the Site COC in soil and groundwater meet, or are below, the noted remedial 
goals. Due to the nature of ERH, additional remediation of other CVOCs and VOCs, if present, is also 
likely to occur.  

Before work begins at the Site, TRS evaluated and identified potential hazards during all phases of 
work at the Site and developed this HASP to establish specific control measures to mitigate Site 
hazards. Site hazards and hazards resulting from construction, system operations, and 
demobilization activities are controlled using one or more of the control measures listed below: 

• Eliminate the hazard 
• Mitigate the hazard through engineering/design 
• Guard the hazard 
• Utilize warning or alarm device to control the hazard 
• Obtain specialized training and follow specific procedures 
• Establish exclusion zones (EZs) to isolate hazards 
• Minimize risk associated with the hazard through the use of personal protective 

equipment (PPE) 

2.4. Subsurface and Overhead Utilities 

The ERH remediation area is inside the Getinge facility. There are overhead restrictions to be aware 
of during installation of the ERH system and subsurface components. Besides the structural 
limitations in height and roof supports, multiple utilities are present running parallel with the 
building’s roof and supporting I-beams. Existing overhead and above grade utilities include: 

• Electrical 
• Storm water 
• Steam 
• Natural gas 
• Communications 
• Steam 
• Overhead lighting fixtures 

A sanitary sewer lateral runs north to south through the middle of the treatment volume. 

Note: Extreme caution should be exercised while performing intrusive activities (drilling, trenching, 
and excavation) in areas of known or suspected subsurface utilities. Site-specific work plans 
that identify utility-related hazards and hazard mitigation should be developed and reviewed 
prior to these activities. Special attention to “day-light” utilities should be considered for 
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drilling activities associated with electrodes and temperature monitoring points (TMPs) in 
the vicinity of subsurface utilities. 

Based on the type and size of features present, the TRS PM and Project Engineer will determine the 
need for any changes to the proposed locations of the subsurface ERH components to ensure safe 
construction and maintain appropriate operational distances. The minimum offset for an ERH 
subsurface component from an existing subsurface feature is two feet. In the case that drilling, or 
excavation is planned for any location less than five-feet from any marked active utility, the location 
will be cleared using hand-tools or similar non-destructive equipment (air knife, vacuum-excavation, 
or equivalent) to a depth of at least 5 ft bgs. Whenever possible, subsurface utilities within five feet 
of drilling or excavation locations should be excavated by non-destructive means to expose the 
physical utility (day-lighted) to confirm the actual location, depth, and linear run of that utility. 

In general, buried electric power lines, communications lines, and other utility services could exist 
within a few feet below ground surface. Digging into an underground electric line can cause power 
outages and personal injury from shock or electrocution. These underground facilities are not 
always located out in public areas. A subsurface utility survey and locations of subsurface utilities 
will be verified by a TRS-hired professional locating company prior to any intrusive activities. It is 
important to identify all buried utilities in and adjacent to the ERH treatment area so that proper 
measures can be designed into the system to mitigate the potential for preferential pathways of 
subsurface vapors and/or electrical current during ERH application and/or damage to existing 
subsurface structures. 

2.5. Potential Chemical Hazards 

Potential chemical hazards that may be encountered during Site work include exposure to 
uncharacterized waste concentrated in soil, surface water, groundwater, remnant fluids in utility 
lines, and air. Soil and groundwater at TRS ERH remediation sites are commonly impacted with 
CVOCs. Soil and groundwater may also contain petroleum hydrocarbons and other VOCs. The 
amount of chlorinated solvents found in soil and groundwater will be dependent upon the soil 
type, groundwater flow, weathering of the source area contaminants, and other factors. As 
CVOC/VOC contaminated soil and water are disturbed and exposed to the air, contaminant 
vapors may evaporate from the soil and/or water and present an airborne hazard. The higher the 
ambient temperature, the greater the amount of vapor that may evaporate from soil and water. 

CVOCs may enter the body through contact with skin and eyes, through ingestion, and through 
inhalation of vapors from volatized compounds. Most CVOCs are generally colorless liquid with 
odors varying from sweet, fruity, to chloroform-like (see Table 3 for details regarding 
characteristics of Site COCs).  

Intrusive activities such as concrete coring and cutting, drilling, and trenching have the potential to 
create airborne chemical hazards at the Site. Workers may need to don respiratory protection PPE 
during intrusive activities if dust or contaminant conditions warrant an upgrade in PPE. Respiratory 
protection PPE (air purifying respirator [APR] or particulate mask) should include P-100 filters. A 
negative pressure half-face or full-face APR with P-100 filter cartridges is recommended to provide 
increased respiratory protection over disposable particulate masks while conducting intrusive 
activities. See Section 5.0 for details regarding airborne hazard monitoring. 
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NOTE: Odor should not be used as an indicator of the airborne hazard present as the nose can 
become desensitized to odors, and in some cases the solvent odor is not perceptible until 
airborne concentrations have already become hazardous. Table 3 contains a list of CVOCs and VOCs 
historically observed at the Site, along with ionization potential of the compound, reported 
maximum Site concentrations (soil and groundwater), the Occupational Safety and Health 
Administration (OSHA) permissible exposure limit (PEL), and additional characteristics. Section 5.0 
details the Site-specific air monitoring program including air monitoring action levels for worker 
protection specific to this project. 

2.6. Non-Chemical Airborne Hazards 

Non-chemical airborne hazards that are present at an ERH site generally are limited to dust 
generated from: concrete/asphalt cutting, drilling activities, excavation activities, conductive fill 
placement (electrode construction), placement of well sand, and filling/extracting granular activated 
carbon (GAC) vessels. Site workers including TRS staff, LaBella or Getinge staff, and all 
subcontractors are recommended to don respiratory protection PPE during activities presenting 
non-chemical airborne hazards (dusts). Respiratory protection PPE (APR or particulate mask) should 
include P-100 filters.  A negative pressure half-face or full-face APR with P-100 filter cartridges is 
recommended to provide increased respiratory protection over disposable particulate masks when 
non-chemical airborne hazards are present. See Section 5.0 for details regarding non-chemical 
airborne hazard monitoring. 

2.7. Potential Physical and Biological Hazards 

Potential physical hazards associated with work activities at the Site include electricity, steam, 
heated water and COC vapors, pressured lines, lines under vacuum, vehicles, rotating equipment, 
machinery, pinch-points, lifting, drum handling, power tools, slips/trips/falls, work at height, 
heat/cold stress, physical stress/fatigue, dust, and noise. Refer to the applicable section of this HASP 
and applicable TRS SOPs and TRS Activity Hazard Analyses (AHAs) for additional information on the 
hazards associated with a task and associated hazard mitigation. 

Small animals and rodents may be encountered on-site. Other potential biological hazards include 
poisonous insects (spiders, ticks), snakes, and plants (poison ivy). Precautions should be taken to 
avoid direct contact with animals, insects, or plants. If a bite, sting, or abnormal skin condition 
should occur, appropriate first aid and/or medical attention should be administered immediately. All 
cuts received on-site should be treated immediately. 

All persons who will be assigned to work at the Site who may be highly allergic to any plants, insects 
(stings, etc.), food, and susceptible to adverse reactions from such (i.e., anaphylaxis), will notify the 
SHSO and/or Site Supervisor prior to working on-site. This includes notification to the SHSO or Site 
Supervisor of any emergency medications or specific emergency response actions that may be 
needed for that person. 

All staff working on-site should take precautions to limit exposure to the sun. Site workers are 
encouraged to wear long sleeves, hats with visors or full brims, and safety sunglasses to minimize 
the potential from overexposure to ultra-violet (UV) radiation from the sun. In addition, Site workers 
should use appropriate sunscreen to protect exposed skin from UV damage. TRS will provide 
appropriate sunscreen products at the Site. If a Site worker experiences skin conditions associated 
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with over exposure to the sun, they should be removed from direct UV exposure and appropriate 
first aid and/or medical attention should be administered immediately. 
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Table 3 Site-Specific Chemical Hazards 

 
Trichloroethene 

(TCE) 
(CAS #79-01-6) 

cis-1,2-Dichloroethene 
(cis-1,1-DCE) 

(CAS# 156-59-2) 

Acetone 
(CAS #67-64-1) 

Maximum 
Reported 

Concentration 
701,000 µg/l 14 µg/l 72 µg/l 

Permissible 
Exposure Limits 

(TWA) 

100 ppm 
(ceiling at 300 ppm) 200 ppm 1,000 ppm 

Short- Term 
Exposure Limit 100 ppm (ACGIH) NR 250 ppm 

IDLH 1,000 ppm 1,000 ppm 2,500 ppm 

IE 9.45 eV 9.65 eV 9.69 eV 

PID CF (11.7 eV) * 0.43 0.8 1.4 

Boiling Point 189°F (89°C) 140°F (60°C) 133°F (56°C) 

Physical 
Properties 

Clear colorless liquid; ethereal (chloroform-
like odor) Clear colorless liquid with an ether-like odor. Colorless liquid with a fragrant, mint-

like odor. 

Route of Entry inhalation, ingestion, skin and/or eye contact Inhalation, ingestion, skin or eye contact/ 
absorption 

Inhalation, ingestion, skin and/or eye 
contact 

Symptoms 

Irritation to eyes, skin; headache, visual 
disturbance, lassitude (weakness, exhaustion), 
dizziness, tremor, drowsiness, nausea, 
vomiting dermatitis, cardiac arrhythmias, 
paresthesia; liver damage; [potential 
occupational carcinogen] 

Irritation to eyes, respiratory system; central 
nervous system, depression 

Irritation eyes, nose, throat; headache, 
dizziness, central nervous system 
depression; dermatitis 

Target Organs Eyes, skin, respiratory system, heart, liver, 
kidneys, central nervous system 

Eyes, respiratory system, central nervous 
system  

Eyes, skin, respiratory system, central 
nervous system 

 
Notes: * = PID Correction Factor (CF) (ref.: RAE Systems Technical Note TN-106); TWA = time weighted average; IDLH = immediately dangerous to life and 
health; IE = Ionization Energy, NR = not reported, N/A = not applicable, ppm = parts per million, eV = electron volts 
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2.8. ERH System Operational Hazards 

2.8.1.  Electrical Voltage 
Dangerous voltages will be present in the subsurface of the ERH treatment volume during heating 
operations. Start-up and initial unattended operations of the ERH power control units (PCUs) are 
performed only when the ERH Start-Up Checklist (SUCL) has been completed and approved by an 
authorized TRS person in accordance with TRS internal SOP 1.2, Application of Electrical Power to 
ERH Sites. A compendium of applicable TRS SOPs will be maintained in a binder at the Site by the 
SHSO and a list of TRS SOPs is provided in Appendix B. 

In the ERH treatment area, the regions containing subsurface electrodes is a restricted zone (RZ). 
During start-up, a reduced voltage will be applied to the electrodes. Specially trained TRS personnel 
will carefully survey and log the surfaces of the electrode field for step-and-touch electrical potential 
measurements in accordance with TRS internal SOP 1.3, Voltage Surveys. The measured step-and-
touch voltage potentials will be compared to TRS’ safety policy limit.  

The TRS electrical safety policy limit for exposed voltage is: 
• Public Zone: 5-Volt Step-and-Touch, 10-Volt Extension Cord Survey 

• TRS Restricted Zone: 10-Volt Step-and-Touch, 30-Volt Extension Cord Survey 

• TRS Controlled 30-Volt Zone: 30-Volt Step-and-Touch, 30-Volt Extension Cord Survey (This 
zone requires TRS upper management approval for implementation) 

• Exclusion Zone: No entry allowed with ERH electrical energy applied to the subsurface 

This safety limit provides a margin of safety beyond the OSHA limit of 50 volts alternating current 
(VAC). In general, the step-and-touch voltages increase in proportion to the electrode voltage (a 
doubling of the applied electrode voltages will tend to double all the step-and-touch voltages). If 
some surface-voltage potentials are marginal, personnel can mitigate areas of elevated voltage by 
implementing the following engineering controls: 

• Connect the subject voltage location to an electrically neutral location 
• Electrically insulate/isolate the subject voltage location so that personnel cannot contact 

the subject voltage location 
• Create and ERH EZ to isolate a specific area of concern and prevent ANY personnel from 

entering the area 
The above engineering controls are the preferred correction methods for mitigating surface voltage 
potentials.   

During start-up of the ERH system, the voltage applied to the electrodes will be slowly increased. 
During this voltage ramp-up, the step-and-touch voltage surveys are completed repeatedly in 
accordance with TRS’ SOPs 1.2 and 1.3. Special attention will be directed toward conductive fixtures 
and other materials (conduits, posts, panels, etc.) that may come into contact with Site personnel. 
Special attention will also be paid to potentially conductive objects within 50 feet of any of the 
treatment area.  
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2.8.2.  Arc Flash Hazards 
The ERH equipment to be used at the Site poses arc flash hazards based on the electrical energy 
associated with the electrical supply side to the equipment and/or the electrical output of the 
equipment. An arc flash hazard is defined by the National Fire Protection Association (NFPA) 70E 
guidelines as, “a dangerous condition associated with the possible release of energy caused by an 
electric arc”. 

Arc flash events are usually the result of an electrical short circuit. The hazards associated with an 
arc flash include extremely high temperatures, electrical shock, and injury from pressure waves 
resulting from the arc flash. Injuries associated with arc flash exposure can be severe (burns, eye 
injuries, shock, physical injuries) and commonly cause fatalities. Extreme caution should be used 
when working on electrical equipment that present arc flash hazards. All TRS equipment at the Site 
that present arc flash hazards will be labeled in accordance with NFPA 70E. 

TRS has prepared a Site-specific Arc Flash and Short Circuit Assessment (see Appendix F) that 
provides details regarding the specific arc flash hazards for TRS equipment at the Site. This report is 
completed based on analyses of actual electrical hazards at the Site and which requires installation 
of primary electrical power to the PCU and ancillary ERH equipment. As such, this HASP will be 
amended to include the Arc Flash and Short Circuit Assessment when it is completed by TRS 
engineering personnel. All Site staff are to review Appendix F as part of the Site-specific HASP 
review and sign the HASP Acknowledgement Form in Appendix A. 

Note: Only competent persons trained and certified in NFPA 70E are permitted to perform electrical 
work on TRS equipment. 

2.8.3.  High Temperatures 
The application of ERH will increase subsurface soil and water temperatures and increase the 
temperature of electrode and VR system components. Typically, the electrodes do not get any 
hotter than the boiling point of the contaminant/water mix at depth. Electrodes will be installed 
using engineering controls to protect the operators from both hazardous voltages and high 
temperatures during ERH operation. Following ERH shutdown, it may take several days or weeks for 
the electrodes to cool below a safe handling temperature of 60 degrees Celsius (°C) or 140 degrees 
Fahrenheit (°F). Severe burns may result from contact with these components without the use of 
proper PPE; however, there are no planned activities that would require touching the electrodes 
while they are hot. Gloves providing protection from burns will be required to handle groundwater 
monitoring well caps, valves, and soil sampling equipment during this period (see TRS SOP 3.2 for 
hot soil sampling). It is recommended that temperatures of any surface to be touched be first 
checked with a remote thermometer such as an infrared temperature monitor. Care should be 
taken regarding these temperatures for several weeks following shutdown of the ERH system. 

2.8.4.  Steam 
Steam will be generated in the subsurface during operation of the ERH system and will be present 
throughout the remediation volume. In addition, steam may be present in the VR piping running 
from the VR recovery points in the vicinity of the remediation area to the ERH condenser, and within 
the ERH condenser. 

Steam below the water table will have a positive pressure equal to the hydrostatic pressure at that 
depth. The subsurface will remain very hot immediately after an ERH shutdown and steam 
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generation can occur spontaneously if the hydrostatic head pressure is changed while groundwater 
is at the hydrostatic head boiling point. This might occur during groundwater sampling, dewatering 
activities, and/or soil sampling and related drilling activities.   

Extreme caution must be taken to avoid exposing personnel to any source of steam. Any plans to 
access VR wells, or other equipment with exposure to the subsurface must first be approved by the 
TRS PM, the TRS SQM, and the start-up approving TRS employee, as addressed in TRS SOP 3.1 for 
hot groundwater sampling. Any activity where there is the potential for exposure to hot 
groundwater and/or steam will be first documented in a Site and task-specific AHA that will define 
task steps and processes, associated hazards, PPE, and mitigation requirements for each hazard. It is 
recommended to contact the TRS SQM prior to accessing any subsurface location that has the 
potential to expose workers to heated soil, heated groundwater, steam, and/or volatilized 
contaminants. The TRS SQM will assist in the development of any Site-specific AHAs for these 
activities. 

2.8.5. Vapor Treatment  
Vapor treatment during the ERH remediation will be accomplished by adsorption using vapor-phase 
GAC (VGAC). Contaminant vapors are routed through vessels containing VGAC. The vapor treatment 
system will be comprised of two 2,000-pound VGAC vessels, plumbed in series, with a primary vessel 
and a secondary vessel.  

At no time will TRS personnel enter the VGAC vessels for servicing or other activity. Entrance into a 
VGAC vessel is a permit-required confined space entry. Should a vessel need repair or maintenance, 
the carbon vendor will provide the personnel, materials, and equipment to make the repair or 
replace the unit.  

Opening of the access ports or the influent/effluent connections poses a hazard risk to exposure to 
contaminant vapors. Caution will be emphasized when making connection changes or opening the 
access ports for visual inspection(s). 

2.8.6. Activity Hazards Analysis 
Each TRS AHA defines each major work task, associated activities, associated hazards, and mitigation 
efforts for those hazards. Copies of applicable TRS AHAs will be maintained in a binder at the Site by 
the SHSO. Each AHA identifies the work tasks, the specific hazards anticipated, and the control 
measures to be implemented to reduce, mitigate, or control each hazard to an acceptable level. A 
major feature of work is defined as an operation involving a type of work presenting hazards not 
experienced in previous operations or where a new subcontractor or work crew arrives on-site to 
begin a new segment of the project. Each AHA that is reviewed should be updated as operations, 
procedures, Site conditions, and equipment are altered during the project. Updated AHAs will be 
maintained on file at the Site. Staff should notify the SHSO or TRS SQM of any changes that 
significantly improve AHAs and overall safety associated with a task. 

AHAs should be reviewed prior to performing a task with all staff that will be involved in that task.  
AHAs are commonly reviewed during daily tailgate meetings or pre-task safety meetings conducted 
at the Site. During these AHA reviews staff involved in the activity are encouraged to discuss Site-
specific conditions and edit or “dirty-up” the AHA to provide the best mitigation of hazards as 
possible. 
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3.0  PERSONAL SAFETY, HAZARD CONTROL, INJURY, AND INCIDENT 
PREVENTION 

Personal injury and incident prevention are of the upmost importance to TRS. Incident prevention, 
injury prevention, and personal safety will be maintained at the Site through strict adherence to the 
following policies and safe work practice measures.  

3.1. Site Rules  

All TRS personnel, TRS subcontractors, or others participating in on-site ERH activities with TRS must 
adhere to the instructions contained in this HASP. All Site personnel must review this HASP, 
understand the information and requirements herein, and acknowledge their understanding of this 
HASP by signing the HASP Training Documentation form provided in Attachment A.  

All Site workers are required to attend training on restricted zones and exclusions zones at the Site 
and will document their training by signing the Restricted Zone Acknowledgement form in Appendix 
A. TRS Site personnel will conduct this Site entry training as needed for all workers coming to the 
Site. No person shall enter any restricted zone or exclusion zone without this training. Guests and 
visitors may enter the Site only when escorted by TRS Site personnel. 

Contact with contaminated or suspected contaminated surfaces and materials should be avoided. 
Whenever possible, walking through puddles or discolored surfaces, kneeling on the ground, 
leaning, sitting, or placing equipment on drums, containers, exposed soil, or the ground should be 
avoided. 

Medicine, alcohol, and illegal drugs can increase the effects from exposure to toxic chemicals. 
Personnel should not take prescribed drugs where the potential for adsorption, inhalation, or 
ingestion of toxic substances may exist, unless specifically approved by a qualified physician. The 
possession and intake of illegal drugs while on-site is prohibited. It is strictly prohibited to be under 
the influence of or use illegal drugs or alcoholic beverages while on-site, while operating machinery 
on-site, or operating a TRS company vehicle at any time. 

3.1.1.  General Housekeeping 
Work zones will be kept clean and waste and debris will be removed daily. Any used PPE (gloves, 
Tyvek®, respirator cartridges, etc.) that have potentially encountered any non-aqueous phase liquid 
(NAPL) or other Site contaminants will be stored in a drum and properly labeled prior to disposal. 
Tools and materials will not be strewn about in a manner that may cause tripping or other hazards. 
Tools and materials will be collected and returned to their storage area following the completion of 
tasks. Stored materials will be placed and stacked in a manner that is stable and secured against 
sliding or collapse. All slip/trip/fall hazards will be eliminated wherever possible. Where slip/trip/fall 
hazards cannot be eliminated, the hazard will be guarded, and warning signs posted in the vicinity of 
the hazard. 

3.1.2.  Lone Worker Policy 
There may be occasions were TRS staff may be working alone at the Site. Having a lone worker at a 
TRS site presents elevated hazards and should only occur when necessary. When any TRS staff is 
working alone at the Site, the following procedures will be followed: 
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1. The PM and the lone worker will also establish a mutually beneficial procedure for in situ 
thermal remediation (ISTR) system responses that occur outside of normal working hours. If 
the lone worker is required to respond to a system upset or shutdown during normally non-
waking hours, the PM and lone worker will establish the best method(s) of notification. For 
example, after 10 PM, the lone worker would provide just text notifications of arrival and 
departure from the site. The PM, in this scenario, would need to confirm receipt of the texts 
and be on “standby” to ensure the lone worker does not request technical assistance and 
confirm the lone worker leaves the Site. A lone worker responding to system upsets outside 
of normal working hours must ensure they have the security system FOB in their possession 
before investigating system upsets or shutdowns. 

2. During normal working hours, and once on-site, the lone worker will contact and check in 
with the TRS PM, or their designee. The check-in will be made prior to commencing any field 
activities/tasks. At this time, the lone worker and the TRS PM will establish the day’s check-
in schedule for periodic updates of the lone worker’s status. These check-ins can be verbal 
or written electronic message (e-mail or text) in nature. If planned tasks include activities 
with an elevated safety risk (e.g.; working at heights), additional check-ins will be made prior 
to and upon completion of higher-risk tasks. Activities with an elevated safety risk require 
the donning of PPE beyond the standard Level D field work clothing of steel-toed boots, 
hard hats, safety glasses, nitrile and/or leather gloves, and high-visibility outer garment(s). 
Examples of non-standard PPE include, air-purifying respirators, arc flash PPE, fall 
arrest/protection devices, splash protective clothing w/face shields, etc.    

3. The security system at the site includes three (3) FOBs for arming/disarming the security 
system. These FOBs are also equipped with the ability to request emergency services 
assistance (this function is also available on the security system control keypad). If the lone 
worker experiences an injury or perceives imminent danger (e.g., an armed intruder), the 
lone worker can depress the button with the red star (“panic button”) to request emergency 
services. Depression of the “panic button” will also cease energy distribution to the ISTR 
treatment volume. Lone workers will carry one of the security system FOBs during their 
work shift(s) to use in a case of emergency. A lone worker responding to system upsets 
outside of normal working hours must ensure they have the security system FOB in their 
possession before investigating system upsets or shutdowns. 

4. Consistent with the TRS Behavior Based Safety (BBS) program, any employee working alone 
at the Site will complete and document a daily tailgate meeting, noting that they are 
working alone. If the tasks or working conditions for a given day change, the lone worker 
will conduct an additional tailgate meeting or pre-task analysis to identify hazards, proper 
procedures, and PPE required. The lone worker will notify the PM or their designee of the 
change in tasks and/or work conditions when they occur.  

5. In situations that there are multiple employees on-site, but then conditions or schedules 
change and dictate a lone worker scenario, the remaining lone worker on-site will contact 
the PM or their designee and update the PM of the change to the Site employee status. This 
scenario also applies to travel days when the last person on-site is the remaining employee 
and responsible for prepping the Site for unattended operations and securing the Site prior 
to departure. The previous procedures will be followed for the remainder of the lone 
worker’s shift/assignment. 
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6. Prior to leaving the Site at the end of the work day, the lone worker will notify the PM or 
designee of their departure from the Site. Communication can be verbal or via electronic 
message. 

3.1.3. Fire Protection and Prevention 
The appropriate number of 20A-80 B and/or C-rated fire extinguishers will be kept on-site during 
field activities. During operations, one 15-pound (lb) (minimum) carbon dioxide (CO2) fire 
extinguisher will be kept on-site near the PCU office entrance. The following are the recommended 
fire extinguishers and locations for the Site: 

• PCU: one 15-lb (minimum) CO2 extinguisher near each PCU office door (do not store within 
the PCU office) 

• Equipment Compound: one 10-lb (minimum) A-B-C extinguisher near each blower, one 10-lb 
(minimum) A-B-C extinguisher near each condenser 

• Electrode Field(s): one 10-lb A-B-C fire extinguisher per 3,000 ft2 of area 
• Office Trailer/Work Trailer (if applicable): one 5-lb (minimum) A-B-C extinguisher 

Note: There may be multiple PCUs and VR equipment at the Site. Additional fire extinguishers may 
be required based on the final placement of ERH equipment. 

3.1.4.  General Field Activities 
The following list is provided as guidance for general field activities. 

• All TRS personnel, TRS subcontractors, or others participating in on-site activities with TRS 
must be adequately trained and thoroughly briefed on anticipated hazards, protective 
equipment to be worn, safety practices to be followed, and emergency response and 
communication procedures. 

• At no time during ERH power application shall any person enter an Exclusion Zone 
• At no time during ERH power application shall any electrical extension cord be used within 

the active treatment area. 
• Work areas for various construction and operational activities will be established, as 

needed. Keep non-essential personnel out of the work area. 
• A support zone (SZ) will be maintained at all times.  
• All personnel entering work zones must wear the designated PPE for the area. 
• Loose-fitting clothing or jewelry, or exposed long hair is prohibited around moving 

machinery.  
• All electrical equipment (power tools, extension cords, etc.) shall conform to Title 29 of the 

Code of Federal Regulations (CFR) Part 1926.400 (29 CFR 1926.400) Subpart K.  
• Be certain that corded electrical equipment and tools use three-wire grounded extension 

cords. 
• All hand and power tools on-site will be maintained and used in accordance with the 

manufacturer’s directions and specifications and visually inspected prior to use. 
• Inspect tools and moving equipment to ensure that parts are secured and intact with no 

evidence of cracks or areas of weakness and that it is operating according to manufacturer’s 
specifications. 
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• Store tools in clean, secure areas so that they will not be damaged, lost, or stolen.  
• At the start of each day, inspect brakes, hydraulic lines, light signals, fire extinguishers, fluid 

levels, and steering on each piece of heavy equipment. Equipment inspections should be 
documented using the Heavy Equipment Inspection form provided in Attachment A. 

• Adhere to procedures defined by applicable TRS SOPs and AHAs. 
• Adhere to procedures defined in NFPA 70E regulations for arc flash and voltage protection. 

3.1.5.  Signs/Labels 
Signs and labels will be used to clearly mark containerized waste materials, supplies, etc. Signs will 
be used to clearly mark dangerous areas, chemical storage areas, restricted areas, and specific work 
zones. During operations, hot surfaces and high voltage areas will be clearly identified and high 
voltage/no dig signs will be posted around the perimeter of the ERH Restricted Zone. ERH applicable 
equipment will have labels for arc flash and voltage hazards in accordance with NFPA 70E. Other Site 
hazards (such as pressurized steam lines) will be labeled accordingly. 

3.1.6.  Eating/Drinking/Smoking 
Eating, drinking, placement or removal of gum or tobacco, smoking, or any practice that increases 
the probability of hand-to-mouth transfer and ingestion of material is prohibited in any area that 
has been designated as contaminated, designated Hazardous Waste Operations (HAZWOPER) EZ, 
within the ERH treatment area, or ERH equipment compound. It is recommended that the TRS SHSO 
establish a designated smoking/tobacco use area at the Site that is consistent with the client’s and 
the property owner’s property use guidelines. 

3.1.7.  Sanitation 
Sanitary facilities will be provided for Site personnel near the ERH equipment compound and/or 
office trailer. This includes a hand wash sink (or suitable equipment for sanitizing hands) and toilet. 
Personnel will thoroughly wash/sanitize hands before eating, drinking, chewing gum or tobacco, 
smoking, or any practice that increases the probability of hand-to-mouth transfer and ingestion of 
material.  

Whenever decontamination procedures for outer garments are in effect, the entire body shall be 
thoroughly washed as soon as possible after the protective garment is removed. 

3.2. Site Control Measures 

Due to the nature of the work to be performed and the hazards described in Section 2.0, the Site 
will have strict access control requirements. Access to the Site will be restricted to authorized 
personnel from LaBella, Getinge, TRS, TRS-approved subcontractors, and visitors approved by the 
TRS PM or Site Manager and the TRS SHSO. A log of personnel visiting, entering, or working on the 
Site will be maintained by TRS (the daily tailgate meeting form may serve as a log of Site visitors). All 
visitors will receive a health and safety briefing by TRS prior to entering the Site.   

During the construction phase, LaBella, Getinge and TRS, will maintain Site control. A temporary, 
chain link security fence will be installed surrounding the exterior ERH treatment area and the ERH 
equipment compound and will be locked during operations when staff are not on-site.  
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Unless specifically arranged with LaBella and/or Getinge, work hours during all phases of the ERH 
project will be restricted between 7:00 a.m. to 6:00 p.m. daily, Monday through Friday, excluding 
federal holidays. However, TRS personnel may require access to the Site outside of established 
working hours to respond to system shutdowns or upsets. TRS will coordinate with LaBella and/or 
Getinge regarding Site access during non-work hours. 

During the operational phase, no one may enter the restricted zone (ERH equipment compound and 
ERH treatment area) or sample monitoring wells within the ERH treatment area until they have been 
trained by TRS and signed the associated Restricted Zone Training Acknowledgement Form 
(Appendix A). Prior to performing work in the restricted zone that could expose personnel to 
electrical current, trained TRS personnel must lockout/tagout (LOTO) the ERH PCU in accordance 
with TRS SOP 1.1 Lockout Tagout. Only trained and qualified TRS personnel are permitted to 
perform LOTO on TRS equipment and will require other affected personnel to participate as 
required per LOTO protocol. 

3.2.1.  Traffic Control 
The location of the Site is inside the Getinge facility. Traffic within the facility will be limited to drill 
rigs and support vehicles. Traffic control will be handled with traffic cones and/or fencing. Traffic 
pathways will be delineated inside the facility to maintain safety and minimize unnecessary floor 
wear.  

In addition to signage and other marking devices (cones), TRS may use spotters for traffic control for 
equipment and material deliveries and other similar activities. TRS requires spotters (if available) 
any time that heavy equipment (forklift, skid-steer, excavation machinery, hoisting equipment, etc.) 
is in use. Spotters will have no other responsibilities while spotting vehicles/equipment and will be 
dedicated to observing the activity. Any staff acting as a spotter for traffic control will wear hard 
hats and high visibility (Hi-Vis) outer garments (vest, shirt, or jacket) meeting American National 
Standards Institute (ANSI) Class 2/Type R standards. Traffic control measures may include the 
following: 

• Traffic cones or similar temporary warning devices 
• Temporary fencing 
• Traffic signage (see below) 
• Traffic observers and/or flag-men (spotters) 

Signage to control traffic and to direct delivery trucks to TRS will include: 
• One large sign at the entrance gate to the facility 

Depending on Site conditions, traffic flow, ongoing Site work, and/or equipment on-site, the TRS PM 
may alter traffic control to provide safe working conditions for Site staff and for vehicles driving in 
the vicinity. Any changes to existing traffic control will be reviewed with all Site staff and 
documented during the daily tailgate meeting and/or as changes are required. All personnel working 
in the vicinity of the Site will wear traffic rated Hi-Vis vests (or equivalent outer garment) while 
traffic control measures are in place. Hi-Vis garments will meet ANSI standard 107-2010 Class 
2/Type R requirements. 
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3.2.2.  Site Security 
Security fencing will be installed around the ERH equipment compound and any above ground 
infrastructure. The fenced area will inhibit entrance by unauthorized personnel (see Figure 3 for Site 
details). Fencing will be located such that step-touch electrical potential measured on the fence 
does not exceed the applicable voltage limit for that area as defined in TRS SOP 1.3 Voltage Survey. 
TRS personnel will survey and document voltage at the perimeter of the electrode field restricted 
zone. 

To prevent injury to unauthorized personnel during operations, a motion detection security system 
and a motion activated video system will be installed within the fenced area covering the ERH 
electrode field and ERH equipment compounds. As a crucial Site safety component, when any 
motion alarm is triggered, it will instantly de-energize the electrode field via interlocks with the PCU 
providing power to the electrode field. This component of the security system will protect an 
intruder from possible injury associated with electrical shock. If unauthorized entry is detected and 
the PCU is shut down, TRS personnel will be notified by a security vendor that the system was shut 
down due to a security breach. If the shutdown was due to a false alarm, the system will be 
remotely restarted following a visual inspection using the security cameras and/or field personnel. If 
a true security breach is observed, the local police department will be called to inspect the 
treatment area to ensure the intruder is gone. Upon confirmation from the local police department, 
TRS can restart the system via remote connection. 

3.2.3.  Construction and Sampling Work Zones 
Decontamination of personnel, vehicles, and equipment is required prior to leaving the Site. Work 
zones will be clearly identified for Site personnel and visitors. Work zones during construction and 
sampling will consist of the following: 

• Exclusion Zones (EZ) 
• Contamination Reduction Zones (CRZ) 
• Support Zone (SZ) 

The SZ will be free of contamination or physical hazards. In the SZ, training and PPE requirements 
will be equal to the lowest levels allowed on the Site. The TRS PM and SHSO will ensure that access 
to the SZ is regulated at the perimeter fence line. 

Exclusion Zones may be established to protect Site personnel and visitors’ exposure to chemical 
and/or electrical hazards at the Site. In the case that an EZ is established at the Site associated with 
the ERH work, TRS will always maintain sole control of any EZ. Any EZ that is established to prevent 
exposure to electrical hazards will be off limits to any Site personnel while power is applied to the 
electrodes. Refer to TRS SOP 1-2, Application of Electrical Power at ERH Sites, for full guidance on EZ 
access at TRS sites. 

The TRS PM and SHSO will ensure that access to the EZs is restricted to properly trained employees 
who need to enter the zone and who are wearing the proper PPE. It is anticipated that the areas 
around an active drill rig will be the only established EZs. All EZs will be clearly demarcated using an 
appropriate combination of caution tape, barriers, and signage. 

The CRZs will be established between any EZs and the SZ. Personal decontamination will take place 
in the CRZ. The TRS PM and SHSO will ensure that all employees, materials, supplies, and equipment 
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leaving an EZ pass through a CRZ and are properly decontaminated. All CRZs will be clearly 
demarcated using an appropriate combination of caution tape, barriers, and signage. 

Other areas of the Site may be demarcated as controlled access areas, but not EZs. These may 
include haul routes, loading and off-loading areas, storage areas, and portions of the electrode field 
during ERH system startup. These areas will be clearly demarcated using an appropriate 
combination of caution tape, barriers, and signage. 

3.3. Severe Weather 

This area of the country may be subject to severe and sudden changes in weather. Specific weather-
related hazards include: 

• Thunder and lightning storms 
• Tornados 
• Flash flooding 

The SHSO will monitor the weather on a routine basis using an appropriate smart phone weather 
application (“Weather Bug” or equivalent weather notification). The SHSO will keep Site personnel 
informed of weather conditions and make arrangements for shelter and work stoppage dependent 
upon weather conditions. Details regarding weather related emergency response are provided in 
the Site-specific Emergency Response Plan (ERP) in Appendix E. 

3.3.1. Lightning 
When data is available, TRS outdoor, on-site work will be suspended when lightning strikes within a 
10-mile radius of the Site. If data is unavailable, the 30-second rule should be followed. The 30-
second rule is based on the speed of sound, which is roughly 700 miles per hour (mph). At that rate, 
it takes about five seconds for a sound wave like thunder to travel one mile. If you start counting the 
number of seconds after a lightning flash, and you keep counting until you hear the thunder, you 
can then divide by five to get the distance to that flash in miles. Once lightning has moved to within 
about five or six miles of the Site, there is a high risk for getting struck. The SHSO or their designee, 
will review forecasted weather and monitor lightning and associated thunder when appropriate at 
the Site. A smart-phone application capable of providing local lightning strike information (i.e., 
Weather Bug) is recommended for monitoring these weather conditions. Appropriate action in the 
case of lightning work stoppage and muster locations will be discussed at the tailgate meeting on 
days when the weather forecasts indicate possible lightning strikes. See Section 13.4 for information 
on Site muster locations and the ERP for emergency response procedures. 

Most work will occur within the Getinge facility and will provide shelter from lightning. In the event 
of outdoor activities, the procedures outlined above will be followed. 

3.3.2. Tornadoes 
A tornado is a violently rotating column of air extending from the base of a thunderstorm down to 
the ground and can occur with little or no warning. They can destroy well-made structures, 
uprooting trees, and hurling objects through the air at high speeds. 

The SHSO or their designee will monitor weather while on-site for indications of tornadoes. 
Appropriate action in the case of a tornado, work stoppage, and muster locations will be discussed 
at the tailgate meeting on days when the weather forecasts indicate possible severe weather. In the 
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case of a potential tornado, the SHSO or Site manager will sound a warning of three blasts from an 
air horn or similar device (i.e., car horn) to notify Site personnel to stop work and immediate report 
to the primary Site muster point. See Section 13.4 for information on Site muster locations and the 
ERP for specific emergency response procedures. 

3.4. Heat Stress 

Heat stress is a major hazard especially for workers wearing protective clothing. Heat-related 
illnesses range from heat stress to heat exhaustion and heat stroke. Careful training in the use of 
PPE (including periods of acclimatization), frequent monitoring of personnel wearing protective 
clothing, judicious scheduling of work and rest periods, and frequent replacement of fluids can 
protect against this hazard. Areas of shade will be available for all staff on-site and including an air-
conditioned work/office trailer at the Site. 

When daily average heat index exceeds 85°F, the TRS Site Supervisor or SHSO will develop a heat 
stress plan for the day. That will plan will include, but not be limited to, periodic rest/rehydration 
breaks, and monitoring of staff for signs and symptoms of heat stress. Personnel will be monitored 
by the SHSO for the amount and frequency of liquid intake, frequency of breaks, and the 
appearance of heat stress symptoms. A person will be assigned to execute the plan and ensure that 
required breaks are taken and the plan will be reviewed at the daily tailgate meeting.   

The symptoms and/or warning signs for the early stages of heat stress include rashes, cramps, 
discomfort, rapid pulse, drowsiness, and impaired function. Treatment for early stages of heat stress 
includes rest in a cool setting and fluid intake. 

Continued heat stress if untreated, could lead to heat stroke which can cause irreversible damage or 
even death. The major symptoms of heat stroke include dry - hot skin temperature (the body’s 
natural perspiring mechanism has ceased to function properly), dizziness/disorientation, 
nausea/vomiting, diminished or loss of motor function, impaired vision, and unconsciousness. Thus, 
heat stroke requires immediate treatment, which includes: 

• Immediately notify the Site Supervisor of the heat stroke victim and contact 
emergency services (call 9-1-1) and proceed with treating victim. 

• Remove victim’s protective outer clothing. 
• Unless the victim is obviously contaminated, omit or minimize decontamination and 

begin treatment immediately.  
• Immediately cool the victim’s body. This should include moving the victim to a cool, 

shaded area and applying cool, wet towels or ice wrapped in towels (do not apply 
ice directly to bare skin). Target cooling areas on the body include the head and 
neck areas, armpits, and crotch (areas where blood flow is near the skin surface). 

• Continue to monitor the victim’s condition and vital signs every five minutes until 
emergency medical assistance arrives. Provide a record of the vital signs, 
observations, and times to the emergency medical personnel. 

When Site personnel are in Level D and C PPE, physiological monitoring shall commence when the 
ambient temperature is above 29.5°C (85°F). This monitoring will be performed by the SHSO (or 
their designee) and co-workers. The Physiological monitoring shall include: 

• Watch for changes skin color, rashes, excessive sweating, or cessation of sweating. 
• Ask personnel about rashes, cramps, and discomfort. 
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• Observe personnel for signs of drowsiness and impaired ability to think or function. 
• Measure pulse and the time it takes for a rapid pulse to return to normal once stress has 

been removed or reduced. 
• Monitoring frequency shall increase as the ambient temperature increases or as slow 

recovery rates are observed. An adequate supply of cool drinking water shall be 
provided for the workers. 

3.5. Cold Stress 

Cold injury (frostbite and hypothermia) and impaired ability to work are dangers at low 
temperatures or when the wind chill factor is high. Personnel will wear appropriate clothing, have 
warm shelter readily available, schedule adequate work and rest periods, and will monitor their co-
worker’s physical ability. Cold weather requirements: 

• If wind chill is a factor at the work location, the cooling effect of the wind can be 
reduced by shielding the work area or providing employees an outer garment to act as a 
windbreak. 

• Extremities, ears, toes, and noses will be protected from extreme cold by protective 
clothing. 

• Employees exposed to wet weather will wear a layer of clothing which is impermeable 
to water. 

Workers will notify the SHSO if they are suffering from illnesses or taking any medication, which 
interferes with normal body temperature regulation or reduces tolerance to work in cold 
environments. These workers will be excluded from work in cold (30°F or below). 

3.6. Vehicle Safety 

Cabs of vehicles will be free of non-essential items and loose items will be secured to prevent 
movement within the vehicle. Do not allow the rated load capacity of a vehicle to be exceeded. 
Heavy equipment will be inspected daily prior to use and documented in the Heavy Equipment 
Inspection form included in Appendix A. Confirm that all appropriate guards are in working 
condition. These may include rollover protective structures, seat belts, emergency shutoff in case of 
rollover, and backup warning lights and signals. Equipment operators will report abnormalities such 
as equipment failure, leaking liquid, unusual odors, etc. to their supervisor(s), the SHSO, or the PM. 
Blades and buckets will be lowered to the ground and parking brakes set before vehicles are shut 
off. Wheels of vehicles will be chocked when not in use for extended periods. 

During all phases of the ERH project, there will be instances when vehicles will be required to 
maneuver off clearly marked roads or pathways. While maneuvering vehicles through these areas of 
the Site, and any areas of limited visibility, a spotter will be implemented to provide the safe 
mobility of the vehicle through the Site. The spotter should remain visible to the vehicle operator as 
long as the vehicle is in motion. If the operator should lose visual contact with the spotter during 
mobilization of the vehicle, the operator shall stop the motion of the vehicle until visual contact with 
the spotter is re-established. 

A spotter is required any time that heavy equipment (i.e., forklift, skid-steer, excavation machinery, 
crane) is in operation. When driving any vehicle in reverse, a spotter will be used if one is available 
on-site. If no spotter is available, drivers should avoid driving in reverse or where vision is limited. If 
a driver must drive in reverse or in areas of limited vision without a spotter, the driver should exit 
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the vehicle and confirm that a clear driving path is available. Spotters will have no other 
responsibilities while spotting vehicles/equipment and will be dedicated to observing the activity. 
Any staff acting as a spotter for traffic control will wear hard hats and Hi-Vis outer garments (vest, 
shirt, or jacket) meeting ANSI Class 2/Type R standards 

Vehicle and equipment operators will operate all vehicles/equipment in accordance with state of 
New York laws and posted Getinge facility requirements. Operators will not exceed local speed 
limits. Note that the speed limit on-site is 10 mph. 

3.7. Equipment and Machine Guarding 

Be certain that equipment has appropriate guards and engineering controls. Belts, gears, shafts, 
pulleys, sprockets, spindles, flywheels, chains, or other reciprocating, rotating or moving parts of 
equipment will be guarded if there is a possibility of human contact or when they otherwise create a 
hazard. TRS and its subcontractors will adhere to other applicable provisions which require backup 
alarms consistent with OSHA requirements. 

3.8. Drilling 

Drilling activities to install ERH subsurface equipment falls under the scope of work for TRS. TRS 
personnel will be on-site during electrode installation activities (drilling). The following list provides 
guidance to TRS personnel for drilling oversight activities: 

• Hard hat, hearing protection, gloves, eye protection, Hi-Vis vest (or equivalent), and 
safety shoes will be worn by all TRS employees involved in drilling activities, and by 
employees required to work in the immediate vicinity of drilling activities.  

• Based on Site conditions and work activities, specific worker breathing zone air 
monitoring programs will be established by the SHSO daily. Air monitoring results 
will be recorded in a log by the SHSO (or their designee) and maintained on-site. See 
Section 5.0 for details regarding air monitoring and associated action levels for the 
Site. 

• Depending on worker breathing zone monitoring, workers at drilling locations may 
be required to wear respirators. All drilling personnel (including oversight 
personnel) are required to have record of current respirator fit testing (less than 
one-year old). All drilling personnel and others involved in drilling activities are 
required to have respirators on-site and readily available during these tasks.  If 
needed, TRS can provide respirators upon request and additional fit testing would 
be required for any respirators provided.  

• Only trained and authorized personnel will operate the drill rig and associated 
equipment. TRS personnel will not operate drilling equipment or associated support 
equipment. 

• At no time will any personnel be allowed to climb the mast of a drill rig while it is in 
the upright position without appropriate fall protection and fall protection 
equipment training. 

• The mast will be lowered prior to moving the drill rig. 
• Care will be taken to avoid slips/trips while working on uneven, wet, or plastic 

covered surfaces. To the best extent possible, slip/trip/fall hazards will be mitigated 
at each drilling location. 
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• There will be no walking, standing, or crawling under a suspended load. 
• All personnel will be trained on the location and function of all “kill-switches” on the 

drill rig prior to beginning drilling operations; all kill switches will be tested at the 
start of each shift. 

• Site personnel will not approach an operating drill rig without establishing 
communications with the drill rig operator. 

• Clear paths of egress from drilling locations will be maintained at each drilling 
location during drilling operations. 

• When operating drilling equipment in the vicinity of overhead power lines, heavy 
equipment and personnel will maintain the minimum distances specified by OSHA 
regulations 29 CFR 1926.1408. The requirements for these minimum distances is 
provide in Table 4. 

Table 4. Safe Distance from Overhead Power Lines* 

Voltage of Power Line (kV) Minimum Distance to be Maintained from Power Line 

Up to 50kV 10 feet 

Over 50kV to 200kV 15feet 

Over 200kV to 350kV 20 feet 

Over 350kV to 500kV 25 feet 

Over 500kV to 750kV 35feet 

Over 750kV to 1,000kV 45 feet 

Over 1,000kV 
Safe working distance will be established by the utility 
owner/operator or by a qualified engineer experienced in 
electrical power generation and transmission 

Notes:  kV=kilovolt; * = OSHA regulations 29 CFR 1926.1408 Table A 

3.9. Confined Space Entry 

According to CFR 1910.146(b), "Confined space" is defined as a space that:  
• Is large enough and so configured that an employee can bodily enter and perform 

assigned work  
• Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, 

storage bins, hoppers, vaults, and pits are spaces that may have limited means of 
entry.) 

• Is not designed for continuous employee occupancy  
A “permit-required confined space” has the above characteristics, plus one or more of the following 
characteristics:  

• Has the potential to contain a hazardous atmosphere 
• Contains a material with the potential to engulf an entrant 
• Has an internal configuration that might cause an entrant to become trapped or 

asphyxiated? 
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• Contains other recognizable safety or health hazards 
The only known potential confined spaces at the Site associated with the ERH equipment is the 
cooling tower. This is a non-permit confined space. Confined space entry is not anticipated under 
this contract. If a “permit-required confined space” is identified on-site, then TRS will communicate 
this requirement to employees, sub-contractors, and visitors using proper signage. 

The interior of the condenser container does not meet the requirements of a confined space per 
applicable OSHA regulations as it is designed for human occupancy. However, a portion of the work 
area within the condenser container is limited, presents trip and overhead hazards, and may contain 
hazardous atmospheres. Workers entering the condenser should use caution regarding physical 
hazards and open the doors of the condenser on both ends for ventilation prior to entry. The doors 
should be open for a period of five minutes and the breathing zone screened with a photoionization 
detector (PID) prior to personnel entering the condenser unit. 

3.10. Fall Protection 

In accordance with OSHA regulations outlined in 29 CFR 1926 Subpart M, each employee on a 
walking/working surface (horizontal and vertical surface) with an unprotected side or edge which is 
6 feet (1.8 m) or more above a lower level shall be protected from falling by the use of guardrail 
systems, safety net systems, or personal fall arrest systems. Minimum fall protection is anticipated 
on this project and will be associated with the installation and demobilization of the 
condenser/cooling tower units. During condenser/cooling tower assembly/disassembly, personal fall 
protection equipment (fall harness, lanyards, self-retracting lifelines, etc.) will be worn by staff 
performing work above 6-feet where other approved fall protection (guardrail systems, etc.) is not 
present. In addition, should personnel require fall protection for certain, short term activities (e.g., 
access to crane or drill derricks), only competent, trained personnel shall conduct the work 
activities. For all activities conducted at a height of 6 feet or greater above the next lower 
level/platform, each employee will wear a harness and lanyard when appropriate (i.e., when there is 
a reasonable and stable place to hook the lanyard). 

Portable ladders will be used in accordance with 29 CFR 1926.1053(b)(1). When portable ladders are 
used to access an elevated work area, the ladder shall extend at least three feet above the working 
surface. In the case that the ladder cannot be extended the required three feet, the ladder will be 
secured to prevent the accidental movement of the ladder during use. As a rule, fall protection is 
not required for ladder use to access elevated work areas. 

3.11. Hot Work 

Hot work includes tasking involving electric or gas welding, cutting, brazing, or similar flame or 
spark-producing operations. Heat shrinking activities are the only hot work anticipated under this 
contract. All activities associated with potential hot work will require completion of the TRS Hot 
Work Permit (Appendix A) and will follow the appropriate safety protocols (i.e., fire watch, fire 
extinguisher available nearby) as described in the TRS Hot Work Permit Form. 

3.12. Excavation and Trenching 

Trenching and/or excavations where the depth is greater than 4 ft bgs are not expected for this 
project.  In the case that any excavation at the Site does exceed 4 ft bgs, these excavations will be 
constructed in accordance with the requirements of OSHA Standard 29 CFR 1926.652 for trenching 
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safety. For trenches greater than 4 feet in depth, means of egress shall be installed at distances no 
greater than 25 feet. For trenches or pits greater than 5 feet in depth, a protective system 
(benching, sloping, shoring, etc.) shall be constructed and approved by a competent person for 
excavation safety. All health and safety practices for general construction will be followed including 
requirements for workspace housecleaning and exposure to falling loads. All excavation spoils will 
not be piled/stored any closer than three feet from the edge of any excavation. 

3.13. Hoisting and Rigging 

All hoisting and rigging operations will follow the guidelines set forth in 29 CFR 1926.753, Safety and 
Health Regulations for Construction, Hoisting and Rigging; OSHA Document 3072 (1996), Sling 
Safety; OSHA requirements, and applicable state of New York requirements. In accordance with 
OSHA regulations 29 CFR 1926.1410, minimum distances from energized overhead power lines 
specific to lifting and hoisting will be maintained. The requirements for these minimum distances is 
provide in Table 4. 

A lifting plan will be prepared and reviewed prior to initiating any critical lift. A critical lift is defined 
as a lift that either exceeds 75 percent of the rated capacity of the crane or derrick or requires the 
use of more than one crane or derrick. At least three days prior to crane work, hoisting/rigging 
subcontractors will provide a lift plan and AHAs (or equivalent) to TRS for their work to be 
performed. The TRS SHSO will determine if a critical lift exists and may also require a lifting plan for 
other large or unusual loads. AHAs for crane work and lifting and lift plans (if applicable) will be 
reviewed at a pre-task safety meeting with all personnel involved in hoisting and rigging. TRS staff 
will oversee all crane work and lifting however, TRS staff will not act as riggers or assist with any 
lifting or rigging work outside of directing placement of TRS equipment and/or associated lifting 
activities.    

3.14. Material Handling 

On-site personnel will observe the following protocols to prevent incidents of hazards and injury 
related to lifting and moving of equipment and materials on the Site: 

• Drums will be pumped prior to moving if the integrity of the drum skin is questionable. 
• Personnel will ensure that all container covers, drum lids, bungs, caps, and other sealing 

devices are in place and properly tightened prior to moving any material container. 
• Personnel will be trained in proper lifting and moving techniques and will only move 

items of reasonable weight and dimension by hand. 
• Before moving anything with a forklift, the forklift operator will determine the most 

appropriate sequence in which the various items should be moved. 

3.14.1. Moving/Lifting 
Employees performing repetitive motion tasks will take breaks to avoid injury. When lifting objects 
is necessary, employees will follow safe lifting practices. Bend the knees, keep the back straight, 
keep the object as close to the body as possible, and lift with the legs. If the object is large or 
awkward, employees will get help with lifting. Always clear a pathway before moving an object. 
When possible, use carts, hand trucks, or a push/pull technique to move the object. 
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3.14.2. Spill Prevention and Containment 
TRS and its subcontractors will store, handle, and transfer fluids to prevent the release or spill of oil 
or other potentially hazardous materials. Materials that are likely to be used in construction 
equipment include polyvinyl chloride (PVC) glue and primer, gasoline, diesel fuel, hydraulic fluid, and 
lubricating oils. A chemical inventory list of materials expected to be on-site is provided at Appendix 
D and copies of Safety Data Sheets (SDS) for chemicals on-site will be maintained in a binder at the 
Site by the SHSO. Materials that are likely to be used or stored on-site during operations include 
diesel fuel and drums or tanks containing waste material extracted from the subsurface 
(temporary).  

Separated storage areas will be created for the various types of waste and debris (including used 
PPE) associated with the removal. Signs and labels will be used to clearly mark containerized waste 
materials, supplies, etc. 

Specifications for tanks and containers must meet generally approved standards; including but not 
limited to suppliers’ recommendations and specifications of the United States Department of 
Transportation (DOT). In meeting these standards, TRS will ensure that tanks and containers 
maintain their integrity and be of a condition acceptable for storage and transportation. All storage 
tanks containing liquids will have a secondary containment capable of holding 110 percent of the 
tank capacity. All flammable materials will be stored in appropriate containers and in a designated 
flammable materials cabinet. 

Secondary containment systems will be placed under the ERH condenser/cooling tower unit(s) and 
associated liquid-phase granular activated carbon (LGAC) vessels. The secondary containment 
systems will have the capacity to hold 110 percent of the total fluid volume contained within these 
units.  

An appropriate spill response kit (minimum 25-gallon capacity) will be staged in the immediate 
vicinity of any ERH equipment secondary containment unit. Any fuel (diesel and gasoline) stored at 
the Site will be stored in Type 1 containers and in a secondary containment tub (or equivalent) 
capable of holding 110 percent of the volume of the fuel container(s).   

3.14.3. Material Transfer Safety 
Volatile liquids and residues shall be removed from storage tanks using explosion-proof or air driven 
pumps. All pumps and transfer equipment requiring an electrical power source will be properly 
grounded using Ground Fault Circuit Interrupters (GFCI). Storage and temporary containers will also 
be grounded during materials transfers. 

Transferring liquids and refueling will occur only at approved locations that are at least 100 feet 
away from any wetlands or surface waters, and 200 feet from any private, municipal, or community 
water supply. Site personnel will have adequate spill response equipment available at the dispensing 
or transfer location. Any liquids will be collected in suitable containers and appropriately disposed. 
Transfer lines will not be left unattended when in use and will either be held or secured in place 
throughout the transfer process. 

Refueling of vehicles will be performed off-site. In addition, only the qualified vendor providing 
propane tanks (if used) will refuel these tanks on-site. 
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TRS personnel shall contact the TRS PM and TRS SHSO for non-routine materials handling events. 
The TRS SHSO will be responsible for developing any task-specific AHA.   

3.15. Site Emergency Response 

There is always the potential that an emergency situation could occur. These “emergency 
situations” include, but are not limited to, the following: 

• Fire 
• Unplanned loss of power 
• Unplanned environmental release 
• Extreme/dangerous weather (i.e., tornado, severe electrical storm, blizzard) 
• Natural disasters (i.e., earthquake, flood) 
• Acts of violence and/or vandalism 

In the case of a Site emergency, specific procedures will be followed to ensure the safety of Site 
personnel, others who may be present at the Site, and/or the general public in vicinity of the Site. 
An ERP has been prepared for this Site and is presented in Appendix E. All Site personnel associated 
with ERH operations are required to review the Site ERP, be familiar with the Site-specific 
emergency response procedures, and be able to carry out those procedures in the case of a Site 
emergency. If any Site personnel feel that they cannot carry out any emergency response 
procedure, the SHSO and/or PM should be notified so that arrangements can be made to meet the 
requirements of the Site-specific ERP. 

4.0  PPE PROGRAM 

Personnel will wear Level D PPE when on-site, which consists of the following: 
• Work clothing as dictated by the weather 
• Safety (steel-toe or equivalent) shoes or boots 
• Safety glasses 
• Hard hat (as needed) 
• Nitrile (or equivalent) gloves (use when handling or contact may occur with 

contaminated soils or similar materials) 
• Work gloves (as needed) 
• Hearing protection (as needed) 
• Hi-Vis vest or equivalent (as needed) 

Level D PPE provides no respiratory protection and minimal skin protection. Level D PPE should be 
used when the concentrations of chemicals in the workplace atmosphere contains less than the 
regulatory limit and work functions preclude the potential for unexpected inhalation of, or other 
contact with, hazardous levels of any chemical. For Level D PPE, the workplace atmosphere must 
contain at least 19.5 percent oxygen. 

Personnel will be trained on the proper use and limitations of PPE described within this section prior 
to use on-site. Any personnel using a respirator will be trained in accordance with TRS respiratory 
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training program (Appendix C) and have current fit-test documentation (completed within the past 
year). 

4.1. Hearing Protection and Noise Control 

The Site-wide hearing conservation program is based upon limiting the exposure of Site personnel 
and visitors to excess noise. All Site personnel and visitors will be provided with protection against 
the effects of hazardous noise exposure. Protection will include earplugs, earmuffs, or a 
combination of both. Site personnel and visitors will be required to use hearing protection 
whenever sound-pressure levels exceed 85 decibel (dB) steady-state expressed as a time weighted 
average (TWA). It will be assumed that this sound pressure level is not exceeded if two people can 
engage in conversation using normal voices within three feet from the noise source.  

4.2. Eye Protection 

Airborne particulates, flying debris, and chemical exposure can cause injury to eyes. Safety glasses 
will be worn during all phases of work at the Site. All safety glasses used will meet ANSI Z87.1-2010 
standards. When work conditions warrant and as determined by the TRS SHSO, full-face shields, 
goggles, or chemical goggles may be worn. 

4.3. High Visibility Clothing 

Hi-Vis outer garments will be required for any activities using heavy equipment including 
bobcat/skid-steers, excavators, loaders, cranes, forklifts, or similar machinery. Hi-Vis outer garments 
will consist of, at a minimum, a Hi-Vis vest. Hi-Vis shirts and/or jackets are permissible as long as 
they are the outermost layer of clothing. Hi-Vis garments should be clean as to promote visibility 
and meet ANSI requirements for “Performance Class 2/Type R” standards as defined in ANSI 
standard 107-2015. 

4.4. Dermal Protection 

Protective clothing, such as Tyvek® suits and nitrile gloves will be worn when dermal exposure to 
hazards warrants, as determined by the SHSO. Tyvek® suits are not required for the ERH project, but 
Site personnel may elect to wear them during intrusive, subsurface activities such as drilling. 
Clothing must be maintained and stored properly to prevent damage or malfunction due to 
exposure to dust, moisture, sunlight, damaging chemicals, extreme temperatures, and impact. 
Tyvek® suits will not be reused; they will be disposed of at the end of each workday at minimum or 
whenever necessary. Any PPE that may have come into contact with NAPL or other site 
contaminants will be segregated and stored in a sealed container with appropriate labeling prior to 
disposal. 

4.5. Respiratory Protection 

The need for respiratory protection is not anticipated during ERH construction, operation, and 
demobilization. However, due to the nature of ERH, there is always the potential for respiratory 
hazards. As such, all Site personnel performing tasks with the potential for respiratory hazards will 
have current respirator fit testing and have respiratory protection available on-site. The SHSO, PM, 
or Site Manager will review daily tasks planned and provide direction on respiratory PPE required for 
those tasks during daily tailgate meetings. If respirator use is warranted, half-face or full-face 
respirators are required for all personnel working at the Site. 
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Level C PPE provides respiratory protection when atmospheric conditions exceed the action level for 
airborne contaminants (see Section 5.0). Level C PPE should be worn when the types of air 
contaminants have been identified, concentrations measured, and a respirator filter cartridge is 
available that can remove the COCs. Level C PPE should not be used if atmospheric concentrations 
of any chemical exceed immediately dangerous to life and health (IDLH) levels or if the workplace 
atmosphere contains less than 19.5 percent oxygen (see Table 3 for IDLH values for expected site 
COCs). While not anticipated, Level C PPE at the Site will include a half-face or full-face air purified 
respirator with P100/OV cartridges at a minimum. During drilling and excavation operations, all staff 
associated with these tasks are required to have on-site an air-purifying respirator and a 
combination high efficiency particulate air (HEPA) and volatile organic filter cartridges (P100/OV).  

Level B and Level A respiratory protection should be used when concentrations of chemicals in the 
workplace atmosphere are above the regulatory limit. If this situation arises, work will cease until a 
Site-specific addendum to this HASP is prepared which will include appropriate training and 
equipment required.  

4.5.1. Maintenance and Storage 
All respirators will be inspected prior to use. The inspection will include a check of respirator 
function, tightness of connections, and the condition of the various parts including, the face piece, 
head straps, valves, connecting tube, and cartridges, canisters, or filters and a check of elastomeric 
parts for pliability and signs of deterioration.   

The respirators will be cleaned and disinfected at the following intervals: 
• Respirators issued for the exclusive use of an employee will be cleaned and disinfected 

as often as necessary to be maintained in a sanitary condition. 
• Respirators issued to more than one employee will be cleaned and disinfected before 

being worn by different individuals. 
• Respirators maintained for emergency use will be cleaned and disinfected after each 

use. 
• All respirators will be stored to protect them from damage, contamination, dust, 

sunlight, extreme temperatures, excessive moisture, and damaging chemicals, and they 
will be packed or stored to prevent deformation of the face piece and exhalation valve.  

4.6. Construction Safety 

Steel-toed shoes/boots or safety shoes/boots conforming to ANSI Z41.1-1991 and American Society 
for Testing and Materials (ASTM) F 2412-05 and F2413-05 with chemical resistant soles will be worn 
during all phases of work at the Site. A hard hat will be worn during any phase of Site work when 
overhead obstructions exist, while acting as a traffic spotter, or during the use of heavy equipment. 
A Hi-Vis safety vest or an outermost layer of safety/reflective coloring will be worn when heavy 
equipment is present at the Site, during drilling and excavation operations, during any task where 
traffic control is in effect, and as Site conditions warrant or as directed by the SHSO (or their 
designee). Protective work gloves are required for all phases of work at the Site. 
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5.0  AIR MONITORING PROGRAM 

Exposure to airborne contaminants can occur during any phase of an ERH project. Exposure 
monitoring data from the Site will include real time PID readings from the monitoring of breathing 
zones, PID readings from ambient air monitoring, PID readings from subsurface samples (during 
construction, sampling, and demobilization), and analytical data from the analyses of waste 
materials. All air monitoring results will be recorded on air monitoring logs and records kept on-site 
(see Appendix A for Air Monitoring Log sheet). Depending upon monitoring and analytical results, 
personal TWA exposure calculations may be performed for VOCs and selected compounds.  

Airborne contaminant hazards include, but are not limited to, the list below. 
• Chemical and non-chemical (dust) exposure during drilling activities (TMP and electrode 

installation)  
• Chemical and non-chemical (dust) exposure during trenching and excavation activities 
• Chemical and non-chemical (dust) exposure during construction activities 
• Chemical exposure during ERH operations associated with vapor recovery and 

treatment 
• Chemical and non-chemical (dust) exposure during demobilization activities 

Additional chemical hazards commonly found at ERH sites include: 
• Chemical solvents and glues used during the construction of vapor recovery piping and 

electrode drip piping 
• Fuel used for generators or other internal combustion powered equipment 

5.1. CVOC Air Monitoring  

5.1.1. Air Monitoring Equipment 
A PID equipped with a 11.7 electron volt (eV) lamp will be kept on-site throughout through all 
phases of the ERH project. The PID will be calibrated to an isobutylene equivalent according to 
manufacturer’s recommendations. All PID calibrations will be documented on the PID Calibration 
Form provided in Appendix A. The manual will be kept in the storage case with the PID for reference 
on calibration and use. Experience gained from previous site activities indicates that a personal 
monitoring program based upon the use of direct-reading field instruments will not put field 
personnel at a risk of exposure to atmosphere concentrations of chemicals above regulatory limits 
or of exposure to unexpected contaminants. 

The level of personal monitoring during each Site activity will be based upon known Site 
characteristics, observations of Site conditions, the activity being performed, and any new 
information/data collected during ERH construction and operations. The following guidelines are 
provided for as minimum personnel air monitoring requirements during any invasive operations 
(i.e., drilling, excavation) when TRS personnel are on-site. All PID monitoring results will be recorded 
on the Air Monitoring Log (Appendix A) and records kept on-site. 

• Refer to the equipment manual and recent calibration documents to ensure that the 
monitoring PID is acceptable for use. 

• Turn on the equipment. Once stabilized and operating, complete a “bump” test using 
100 parts per million (ppm) isobutylene to make sure that the PID is reading properly. 
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• Establish locations to collect PID readings and expected frequency.  
• Monitor the work area for several minutes to determine background level readings.   
• Record background readings.  
• Ambient Air Monitoring:  
• Conducted with a PID prior to and during drilling operations to ensure public safety. 

Worker Breathing Zone Monitoring: 
• At a minimum, PID readings will be collected every 15 minutes in the worker breathing 

zone during drilling and/or excavation activities. 
• Monitor during all shallow invasive activities, such as drilling, excavation, grading, and 

trenching.  
• Monitoring will begin when the ground surface is broken at a borehole location and 

continue until drilling of the borehole is completed. 
• Monitor in response to any PID readings at the borehole opening which approach or 

exceed the action levels.  
• Monitor in response to any PID readings taken periodically from recent soil cuttings. 

5.1.2. Breathing Zone Definitions 
Conventionally, the "breathing zone" is defined as the zone within a 10-inch (0.3 meter) radius of a 
worker's nose and mouth, and it is generally assumed that a contaminant in the breathing zone is 
homogeneous, and its concentration is equivalent to the concentration inhaled by the worker.  

The breathing zone for electrode installation activities (drilling or sheet pile operations) is the area 
around the rig or downwind from that location at a level with the worker’s nose and mouth. The 
breathing zone will change to that of the top of the borehole casing (or sheet pile entry into the 
subsurface), when workers are in the immediate vicinity of the opening performing work such as 
placing conductive fill.  

The breathing zone for trenching operations is any location within the trench, below the top of the 
trench walls, and adjacent to or above the trench with special consideration given to wind direction. 

5.1.3. Other Air Monitoring 
During intrusive activities, the SHSO (or designee) may elect to conduct dust monitoring when 
visible dust is present. If dust monitoring is performed, the PEL of 5 milligrams per cubic meter 
(mg/m3) with TWA of 15 minutes is in accordance with 29 CFR 1910.1000. If the dust PEL is 
exceeded, work will be stopped, and appropriate measures taken (wetting the ground surface/work 
area) to reduce nuisance dust below the PEL prior to continuing work. 

During operations of the ERH system, the vapor stream extracted from the subsurface will be 
monitored for total VOC concentration using a PID and sampled for off-site laboratory analyses of 
the concentrations of COCs. Data from these activities will continue to provide guidance as to the 
possible chemical compound(s) personnel could be exposed to at the Site. 

5.2. Worker Exposure Limits 

During field activities, the upgrade of respiratory and skin protection requirements from Level D PPE 
is not anticipated but may be appropriate. The decision to upgrade levels of protection will be made 
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by the SHSO and the TRS PM based on exposure monitoring data collected with a PID and any 
available analytical data (including waste material profile results). Depending upon monitoring and 
analytical results, personal TWA exposure calculations may be performed for VOCs and selected 
compounds.   

Use the air monitoring decision tree (Table 5) to take appropriate monitoring and personnel 
protection steps as required. 

Table 5. Air Monitoring Decision Tree 

PID Readings 
(ppm) Guidance Action PPE 

Background to 1 
ppm above 
background 

Continue breathing zone monitoring Work may continue Level D 

Sustained (1 
minute) real-time 
(instantaneous) 
measurements 
above background 
to 1 ppm  

Continue breathing zone monitoring.  
Corrective action will be taken immediately 
to lower concentrations in the breathing 
zone through engineering controls or 
prevent worker exposure using appropriate 
PPE. 
Work will temporarily stop work and 
engineering controls will be implemented 
to reduce VOC air monitoring readings to 
below 1 ppm. 

Work may continue, evaluate work 
area for cause of the increased 
reading. 
 
If field PID readings for VOCs cannot 
be reduced to less than 1 ppm 
through engineering controls, STOP 
WORK and contact TRS SQM for 
guidance. 

Level D 

Sustained (1 
minute) real-time 
(instantaneous) 
measurements of 
>5 ppm above 
background 

Continue breathing zone monitoring.  
Corrective action will be taken immediately 
to lower concentrations in the breathing 
zone through engineering controls or 
prevent worker exposure using appropriate 
PPE. 
Don half-face or full-face air purifying 
respirator with organic vapor (OV) 
cartridge. Combination cartridge with a P-
100 particulate filter is recommended. 
Contact SQM to determine change-out 
schedule for respirator cartridges. 

Work may continue in Level C, 
evaluate work area for cause of the 
increased reading. 
 

Level C 

Sustained (1 
minute) real-time 
(instantaneous) 
measurements of 5 
ppm above 
background 

Continue monitoring with PID. Document 
the source of the readings. 
Don full-face air purifying respirator with 
OV cartridge. Combination cartridge with a 
P-100 particulate filter is recommended. 
Contact SQM to determine change-out 
schedule for respirator cartridges. 

Work may continue in Level C Level C 
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PID Readings 
(ppm) Guidance Action PPE 

Sustained (1 
minute) real-time 
(instantaneous) 
measurements of 
25 ppm above 
background 

Stop intrusive activities immediately. Leave 
area, apply engineering controls and allow 
contaminates to dissipate. 

STOP WORK STOP WORK 

 

Based on the potential for contaminant exposure at the Site, the recommended air purifying 
respirator cartridge for this project is organic vapor (OV) with a P-100 particulate filter. 

6.0  TRS ERH-SPECIFIC SAFETY PROCEDURES 

All TRS personnel, TRS subcontractors, or others participating in on-site activities with TRS must be 
familiar with standard operating safety procedures and any additional instructions and information 
contained in this HASP, HASP appendices, and applicable TRS SOPs. Copies of applicable TRS SOPs 
will be maintained on file at the Site. 

6.1. ERH System Operations 

ERH system operations will be conducted in accordance with TRS internal SOPs and equipment 
operating standards. Only trained and qualified TRS personnel will operate TRS ERH equipment. 

6.1.1.  ERH Start-Up 
Dangerous voltages can be present in the subsurface of the ERH field during operations. Only 
qualified, trained TRS personnel will conduct ERH start-up activities. ERH startup will be in 
accordance with TRS internal SOPs 1.2 (Application of Electrical Power to ERH Sites) and 1.3 (Voltage 
Surveys). Startup and initial unattended operations of the ERH PCU are performed only when the 
Site SUCL has been completed and signed off by authorized TRS operations personnel. 

6.1.2.  ERH Emergency System Shut Down 
During ERH operations, if an emergency condition should arise; all personnel have the authority to 
depress the emergency stop (E-stop) button on the PCU which will de-energize the electrode field. 
An E-stop button is located outside of the PCU, immediately adjacent to the control room entrance. 
Additional E-stop buttons will be installed at the Site and located near the entrance to the 
equipment compound. The procedure for emergency shutdown is as follows: 

• Press the emergency stop button. A “clunk” will be heard as the output contactor 
(automatic switch) opens. 

• Enter the PCU control room, depress the Output Switch, lock it in the depressed position, 
attach a” Danger/Do Not Operate” tag on the switch, and lock out the output switch key in 
accordance with TRS SOP 1.1 for LOTO. 

• Notify the TRS operator, TRS PM, and/or TRS SHSO of the emergency shutdown at the first 
available opportunity. 
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• Once the emergency condition has been rectified and the TRS PM (or their designee) has 
provided approval to apply power to the electrodes, the PCU can be re-energized in 
accordance with TRS SOP 1.1 for LOTO. The output control switch should be turned to the 
“operate” position (normal setting).  

• Notify the TRS operator to restart the ERH system. 

When the PCU is shut down, the subsurface becomes electrically safe instantly: there is no “residual 
voltage”.  

6.2. ERH Operations Work Zones 

Due to the hazards that exist on-site during ERH operations, TRS will establish an ERH restricted 
zone (RZ). The ERH RZ is an area established to permit access to only authorized personnel who have 
been properly trained or who are escorted by properly trained personnel and have signed the ERH 
Restricted Zone Acknowledgement Form.  

The ERH RZ will have a clearly defined boundary that restricts access but may consist of movable 
boundaries (such as temporary chain-link fencing or snow fencing) during operations. Proper 
signage delineating the area shall be posted. 

In the event a hazardous condition exists within the Site that cannot be eliminated or controlled 
through administrative or engineering control methods, an ERH EZ will be established to prevent 
access by all personnel while power is applied to the subsurface. TRS will maintain sole control of 
any EZ established at the Site. The EZ will have a locked access point with immovable boundaries 
and shall only be entered following the completion of LOTO procedures in accordance with TRS SOP 
1-2 for LOTO. Approval by the TRS Vice President (VP) of Operations or TRS SQM is required prior to 
access an electrical voltage EZ with power applied. Proper signage delineating the area shall be 
posted. This area has the possibility of exceeding the administrative potential voltage limit during 
ERH application. EZs at this Site include live electrical panels and transformer compartments. 
Restricted zones will include the electrode field, equipment compound, and all areas within the 
fence. 

6.3. Lockout/Tagout 

Safe work practices will be used to safeguard employees from injury while they are working on or 
near exposed electrical conductors or circuit paths that are, or can become, energized. The specific 
safety-related work practice shall be consistent with the nature of and extent of the associated 
potential energy hazards. Prior to performing work in the restricted zone that could expose 
personnel to electrical current, trained personnel must lockout and tagout the ERH PCU. Only TRS 
staff who have been trained in LOTO procedures in accordance with TRS SOP 1.1 Lockout/Tagout 
may perform LOTO procedures. In addition, TRS staff must sign the SOP 1.1 Training 
Acknowledgement Form following their training and confirmation of competency by their trainer. All 
TRS personnel performing LOTO at the Site must have a current certification and training in NFPA 
70E. 

Unless it can be demonstrated that de-energizing introduces additional or increased hazards or is 
infeasible due to equipment design or operational limitations for specific tasking, exposed energized 
electrical conductors or circuit paths to which an employee might be exposed will be put into an 
electrically safe work condition before an employee works on or near them. Workers in the vicinity 
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of exposed and potentially live electrical conductors will follow procedures defined in NFPA 70E to 
ensure personal safety. 

Note: Only authorized TRS personnel experienced and trained to operate or perform maintenance on 
the ERH remediation equipment or system support components are allowed to conduct the 
LOTO procedures on TRS equipment as described in TRS SOP 1.1 Lockout/Tagout. 

7.0  DECONTAMINATION 

TRS employees and subcontractors shall implement work practices that minimize contact with 
hazardous substances (e.g., do not walk through areas of obvious contamination; do not directly 
touch potentially hazardous substances). All TRS’ on-site work will be performed in modified Level D 
PPE. Should changes in Site conditions cause an upgraded level of personal protection, all impacted 
workers will be informed of the necessary equipment and decontamination requirements. 

7.1. Personal Decontamination Procedures 

Personnel, clothing, equipment, and samples leaving the contaminated area of a Site must be 
decontaminated to remove harmful chemicals or infectious organisms that may have adhered to 
them. While in modified Level D PPE, any disposable PPE, including nitrile gloves and Tyvek® suits 
will be disposed in a designated and appropriate labeled drum prior to disposal.   

Potable water will be provided on-site. Workers will wash hands and face before breaks, lunch, and 
before leaving the job Site. Water, soap, and clean towels will be provided. Boots and hard hats will 
be washed with detergent and rinsed with potable water as needed. 

If an upgrade to Level C personal equipment occurs, all non-disposable protective equipment will be 
cleaned in a specified contaminant reduction zone prior to leaving the Site either for reuse or as 
trash. If needed, respirators will be dismantled, washed, and disinfected after each use or as 
needed. Disposable Level C PPE (respirator cartridges, clothing, gloves, etc.) will be disposed of in a 
labeled drum and analyzed prior to disposal. 

Personnel will be trained in decontamination procedures to minimize contact with possible 
contaminants and maximize worker protection. These procedures will be enforced throughout Site 
operations. 

7.2. Vehicle and Equipment Decontamination 

A containment berm or decontamination pad will be constructed at a location that the TRS SHSO, 
TRS PM, and the LaBella and/or Getinge Site representative(s) deem is most adequate to perform 
decontamination for equipment and tools. Decontamination will be performed on an as-needed 
basis. It is assumed that all equipment in contact with subsurface contamination will require on-site 
decontamination. If necessary, equipment and sampling tools will be decontaminated by scrubbing 
with detergent water using a brush, followed by rinsing with water.  

Drilling and excavation equipment will be decontaminated by pressure washer prior to arrival at the 
Site. TRS will inspect all drilling and excavation equipment arriving at the Site and may require 
additional decontamination of equipment if deemed necessary prior to using the equipment on-site. 
Equipment that has touched soil below grade will be decontaminated by pressure washer prior to 
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leaving the Site. The drilling and/or excavation subcontractor will establish a decontamination area 
with a containment unit to collect water and debris from decontamination. Any decontamination 
water that collects in the containment area will be pumped to DOT-approved 55-gallon drums for 
temporary storage prior to disposal. All waste drums will be properly labeled in accordance with 
applicable local, state, and federal requirements. Decontamination fluids will be handled and 
contained in accordance with Site-specific waste management plans. 

7.3. Decontamination during Medical Emergencies 

If emergency life-saving first aid and/or medical treatment are required, decontamination 
procedures may be omitted at the professional emergency responder’s direction. The appropriate 
Site personnel and/or professional emergency responder will accompany contaminated victims to 
the medical facility to advise them on matters involving decontamination. Refer to the “Health and 
Safety Plan Summary” at the beginning of this document and/or Section 13.2 for information on 
local emergency care facilities. 

Life-saving care will be instituted immediately without considering decontamination. The outer 
garments can be removed if they do not cause delays, interfere with treatment, or aggravate the 
problem. Protective clothing can be cut away. If the outer contaminated garments cannot be safely 
removed, the individual can be wrapped in plastic to help prevent contaminating medical personnel. 
No attempt need be made to wash or rinse the victim, unless it is known that the individual has 
been contaminated with an extremely toxic or corrosive material, which could also cause severe 
injury or loss of life. If it is at all possible, it is best to have a professional emergency responder make 
the judgment and perform the above-mentioned procedures. For minor medical (non-life 
threatening) illnesses or injuries, the normal decontamination procedures will be followed. 

For inhalation exposure cases, treatment can only be performed by a qualified physician. 

If the contaminant is on the skin or in the eyes, rinse/flush the affected area with water for 15 
minutes. Portable 15-minute eyewash station containing potable water or eyewash solution will be 
maintained on-site during activities using or have potential exposure to corrosive materials. At all 
times, a minimum of six 32-ounce eye-wash bottles will be on-site for emergency use. 

8.0  HAZARD ASSESSMENT 

The SHSO, or a designee, will prepare a chemical inventory list of chemicals brought to the Site (See 
Appendix D). If new chemicals or hazardous substances are brought onto the Site, employees must 
inform the SHSO. The SHSO will be responsible for updating the Site chemical inventory as needed 
and maintaining the SDS compendium for the Site. SDS will be added or removed from the 
compendium as materials are brought onto or no longer exist at the Site. Any Site personnel 
potentially exposed to a substance will be advised of information contained in the SDS for that 
substance.  

Each container entering the workplace will be checked for appropriate labeling, if applicable. 
Container labels will include the following: 

• Identity of the hazardous chemical 
• Appropriate hazard warning 
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• Name and address of the chemical manufacturer 
Containers which hazardous chemicals are transferred into must be labeled, tagged, or marked with 
the identity of the hazardous chemical(s) and appropriate hazard warnings. TRS uses routine audits 
and inspections to evaluate and mitigate site hazards to the extent practical.  

8.1. Day 1 Health and Safety Inspection 

Prior to the first day of field activities, the TRS PM or SHSO will conduct a “Day 1” health and safety 
readiness inspection to ensure all the required PPE, first aid kit(s), eye-wash bottle(s)/station, and 
other essential health and safety items are on-site. If items are shown as incomplete upon 
inspection, replacement items will be expedited to the Site at a prioritized rate. A copy of the “Day-1 
Readiness Health and Safety Checklist” is provided in Appendix A. 

8.2. SHSO Inspections 

General Site safety inspections will be conducted monthly, unannounced, at times selected by the 
SHSO or his designee to ensure compliance with the HASP. The purpose of these general inspections 
is to ensure that project health and safety procedures are being implemented in accordance with 
the HASP and to identify any issues which may require further evaluation, discussion, or actions. The 
results of these inspections will be documented in writing and submitted to the TRS SQM and also 
discussed at the next Daily Tailgate Health and Safety Meeting.   

In addition to the bi-weekly inspection, the SHSO will complete a monthly inspection to review and 
update all health and safety documentation, including the compendium of SDSs. The monthly 
compliance inspection will also include and inspection all health and safety equipment and 
emergency response materials. 

8.3. Corporate Health and Safety Audits 

Periodic inspections to identify and evaluate workplace hazards shall also be performed by the 
Corporate SQM or his designee. Inspections may occur:   

• When mobilization to a new project site first occurs 
• Every other week by the SHSO or his designee 
• When new substances, processes, procedures or equipment that present potential new 

hazards are introduced into the workplace 
• When new, previously unidentified hazards are recognized 
• When occupational injuries, illnesses, spills, and near misses occur. 
• Whenever workplace conditions warrant an inspection 

8.4. Hazard Correction 

Unsafe or unhealthy work conditions, practices or procedures at TRS work facilities shall be 
corrected in a timely manner based on the severity of the hazards, and according to the following 
procedures: 

• When observed or discovered.  
• When an imminent hazard exists, which cannot be immediately abated without 

endangering employee(s) and/or property, TRS will remove all exposed workers from 
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the area except those necessary to correct the existing condition. Workers necessary to 
correct the hazardous condition shall be provided with the necessary protection. 

• All such actions taken and dates they are completed shall be documented on Daily 
Tailgate Forms or the final incident report. 

9.0  MEETINGS AND INSPECTIONS 

9.1. Pre-Construction Safety Meeting 

The TRS PM or his designee will conduct a pre-construction safety meeting before any work begins 
at the Site and on the first day of mobilization in the field at the Site of new personnel. Every person 
working in the field, including TRS employees and subcontractors, must attend a pre-construction 
safety meeting. Meeting participants will review the HASP and the Site-specific safety concerns. At a 
minimum, the following topics will be covered in the preconstruction safety meeting: 

• Team members and responsibilities, including SHSO 
• Location of on-site first aid equipment and spill containment equipment 
• Route to local hospital/occupational medical facility and contact information for 

emergency medical services 
• Site security/visitor control 
• COCs and signs of exposure 
• Physical and biological hazards 
• Proper PPE requirements including review of respiratory protection, air monitoring plan, 

and associated action levels 
• Overhead power lines and other overhead hazards 
• Areas and tasks requiring fall protection 
• Safe operation of vehicles and heavy equipment 
• Fire protection, prevention, and location of extinguishers 
• Lockout/Tagout requirements 
• Permit requirements (e.g. hot work and confined spaces) 
• Emergency response procedures (ERP – Appendix E) and Site muster point(s) 

All personnel will document their understanding of this HASP and the pre-construction safety 
meeting by signing the HASP Acknowledgement Form included in Appendix A. 

9.2. Pre-Operations Safety Meeting 

Prior to beginning ERH operations at the Site, the TRS PM or his designee will hold a pre-operations 
safety meeting. At a minimum, the following topics will be covered before personnel are permitted 
to work within the ERH RZ during the system operational phase of work: 

• Proper LOTO requirements to enter the electrode field and a complete review of the 
TRS SOP 1.1 for LOTO (all personnel will acknowledge SOP training by signing the SOP 
training acknowledgement form). 

• Site protocol with respect to Site-specific restriction zones and exclusion zones. 
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• Proper PPE requirements including review of respiratory protection, air monitoring plan, 
and associated action levels. 

• Site-specific training regarding potential hazards with ERH equipment. Training should 
include (but not be limited to) electrical hazards, hot surfaces, pinch points, slip/trip/fall 
hazards, confined spaces, and contaminants of concern. 

• Site-specific and task-specific training regarding Site sampling requirements. Training 
should include the potential hazards of sampling and review of appropriate TRS SOPs 3.1 
and/or 3.2 for hot groundwater and hot soil sampling, respectively. 

• Training on locations and function of the E-stops. The E-stop will deactivate PCU and 
power to electrodes but will not deactivate vapor recovery or treatment equipment. 

• On-site training for Emergency Response and the possible scenarios (see ERP Appendix 
E). 

• Confirmation that all Site personnel have completed Site-specific reading assignments as 
outlined by the TRS PM, SHSO, or TRS SQM. 

All personnel will document their understanding of topics addressed in the pre-operations safety 
meeting by signing the ERH Restricted Zone Acknowledgement Form included in Appendix A. 

9.3. Daily Tailgate Health and Safety Meetings 

A daily tailgate meeting will be held each day when personnel are on-site during all phases of the 
ERH project. The PM, the SHSO, or a delegate of the SHSO will conduct these meetings. All Site 
personnel will attend. The tailgate meetings will be conducted on-site, prior to the commencement 
of the daily activities. The agenda of the meeting may vary, but, at a minimum, it will cover the 
activities planned for the day, including operations which may occur in other areas of the Site that 
could potentially impact the planned work (e.g., Site equipment or materials deliveries, expected 
visitors, planned inspections), an overview of the known hazards, and methods to be used to 
mitigate the hazards. Daily tailgate meetings will include the review of applicable TRS SOPs and 
AHAs for work to be performed. Any near-miss events or incidents from previous work will be 
discussed as lessons learned. The SHSO will also discuss any recently completed inspections and 
inspection findings. The daily tailgate meeting form (Appendix A) will be completed and maintained 
on file at the Site. As needed, the Site Supervisor or SHSO may conduct additional tailgate meetings 
during a given day if changes in Site conditions, changes in work tasks, or recognition of hazards 
(near-miss events or incidents) warrant additional review with on-site staff. 

9.4. General Site Safety Inspections 

General Site safety inspections will be conducted weekly, unannounced, at times selected by the 
SHSO or his designee to ensure compliance with the HASP. The purpose of these general inspections 
is to ensure that project health and safety procedures are being implemented in accordance with 
the project safety plan, and to identify any issues which may require further evaluation, discussion 
or actions. The results of these inspections will be discussed at the next Daily Tailgate Health and 
Safety Meeting as discussed in Section 9.3.   
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9.5. Safe Behavior Observations 

Safe Behavior Observations (SBOs) are a key component of the TRS BBS program. SBOs will be 
conducted either by the SHSO or designated TRS personnel, using the form contained in Appendix 
A. The goals of conducting a SBO are to: 

• Reinforce safe work practices and behaviors 
• Identify and improve at-risk practices and acts 
• Improve task procedures, conditions and controls 
• Ensure that the necessary tools and supplies are available 
• Facilitate collaborative feedback 

The SBO evaluations will provide real-time feedback on unsafe actions and conditions on a regular 
basis to the work crews. Following the observation and feedback session, the SBO form will be 
returned to the SHSO for evaluation and record keeping. Copies of all SBO forms will also be 
submitted to the SQM for review. These evaluations will be conducted as Site conditions and 
activities warrant. SBOs will not be completed when only one person is present on-site. 

10.0 ROLES, RESPONSIBILITIES, AND AUTHORITY 

TRS has established an organizational structure for providing technical direction and administrative 
control to accomplish safety and quality-related goals on this project. All project personnel are 
responsible to make health and safety the top priority on-site each day. The key personnel for the 
project are identified below: 

• Senior Project Manager: Robert Poulin 
• TRS Project Manager: Kevin Novello 
• TRS Site Safety and Health Officer: Steve Agostine 
• TRS Safety & Quality Manager: Greg Knight 

Copies of the HASP, appendices, and applicable SOPs will be provided to client staff and 
subcontractors who will have personnel working on-site. At the time of mobilization to the Site, the 
SHSO will confirm that they understand the overall safety and health objectives for the project and 
have been trained and are familiar with the requirements of this HASP. All client staff and 
subcontractors will document HASP training by signing the HASP Acknowledgement Form (Appendix 
A). The SHSO will have the authority to ensure all personnel on-site follow the health and safety 
procedures set forth in the HASP and to dismiss any personnel who does not comply with this HASP 
and/or acts in an unsafe manner. 

10.1. Corporate Safety & Quality Manager 

The TRS Corporate SQM, Greg Knight, is responsible for developing and implementing the provisions 
of the TRS CSP. The SQM will support each project team to assist with development of the site-
specific HASP for every project.   

10.2. Project Manager 

The TRS PM has overall responsibility and authority to direct technical, management, and 
contractual matters for those portions of the project under the supervision of TRS. The PM is 
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required to effectively communicate Site risks and the requirements of the HASP to TRS’ employees, 
TRS’ subcontractors, and those on-site personnel being supervised by TRS while they are performing 
project-related activities. The TRS PM has the following additional responsibilities: 

• Promote and maintain that the personal safety of all staff working at the Site is the top 
priority every day on every task or activity 

• Serve as the primary contact with the client or the client’s representative 
• Establish appropriate health and safety procedures for TRS’ on-site activities 
• Ensure that project staff are properly trained 
• Enforce health and safety requirements, and determine disciplinary actions for 

violations of the plan 
• Ensure that necessary permits for TRS’ activities have been obtained prior to starting 

field work 
• Ensure that required field personnel attend health and safety briefings and tailgate 

meetings 
• Review and update the HASP 
• Participating in incident investigations 
• Stop work in the case of unsafe acts, work practices, or otherwise hazardous Site 

conditions 

10.3. Site Health and Safety Officer 

The TRS SHSO is responsible for documenting that the designated procedures of this HASP are 
implemented in the field by TRS employees, TRS subcontractors, and others participating with TRS in 
the completion of project tasks under the management of TRS. In some cases, the SHSO role may be 
filled by the TRS PM. 

The TRS SHSO will serve as the on-site point of contact for all health and safety matters related to 
work being performed or supervised by, TRS. The TRS SHSO will provide technical information 
regarding health and safety to Site personnel. The TRS SHSO will also oversee Site activities with 
respect to health and safety issues and will stop work if conditions are determined to be detrimental 
to Site personnel, equipment/property, or the environment. 

The TRS SHSO has the following responsibilities for Site activities under the direction or supervision 
of TRS: 

• Promote and maintain that the personal safety of all staff working at the Site is the top 
priority every day on every task or activity 

• Ensure that all known tasks assigned to TRS, the hazards associated with those tasks, 
and protective controls required for those tasks have been identified 

• Ensure that only personnel qualified in accordance with applicable health and safety 
requirements are allowed to perform field work 

• Ensure that only qualified individuals are allowed access to Site locations or operations 
where potential hazards exist 

• Ensure that proper security and control of RZs and EZs at the Site are maintained 
• Conduct documented inspections of TRS’ work activities 
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• Stop work and remove personnel from the field if personnel, equipment, property, or 
the environment are jeopardized by unsafe work activities or otherwise hazardous Site 
conditions 

• Provide Site-specific training to new employees and visitors including required “Right to 
Know” information (see Section 8.0 Hazard Communication) 

• Conduct and/or participate in daily tailgate health and safety meetings 
• Ensure that employees know the location of safety equipment, such as fire 

extinguishers, eye-wash stations, and first aid kits, and that this equipment is kept 
current 

• Perform scheduled inspections of health and safety equipment including, but not limited 
to, fire extinguishers, first aid kits, bloodborne pathogen response kits, fall protection 
equipment, automated external defibrillators (AEDs), eye wash equipment, and 
emergency shower (if equipped) 

• Ensure that proper hazard, right-to-know, and other safety and labor information (local, 
state, and federal) are posted in a prominent place at the Site 

• Ensure that all operations are conducted in a manner to mitigate adverse environmental 
impacts 

• Ensure that work practices promote the TRS BBS program including the performance of 
SBOs, recognition and correction of unsafe behaviors, and reporting of near-miss and 
incident events 

• Establish and maintain the hazard communications program, including SDS and training 
materials 

• Maintain Site binders for TRS AHAs and SOPs  
• Maintain health and safety related record keeping including, but not limited to, daily 

tailgate meetings, HASP review and acknowledgement, safety related training (SOPs and 
AHAs), SDS and Site chemical inventory, and any client specific records required 

• Maintain health and safety related data records including, but not limited to, PID 
monitoring logs, dust monitoring logs, and voltage testing 

• Evaluate the Site for any hazards not identified in the HASP and initiate safety measures 
to protect personnel, including appropriate revisions to health and safety documents 

• Immediately report near-miss events and incidents in accordance with this HASP and 
TRS procedures 

• Coordinate with off-site emergency responders and medical service organizations to 
establish required emergency services and verify that emergency phone numbers and 
addresses are current and accurate 

10.4. Field Personnel 

Field personnel are responsible for performing work in a safe and healthful manner. They are 
responsible for abiding by the requirements of the HASP, and for fulfilling and maintaining their 
individual training and medical surveillance programs. If there are concerns that implementation of 
work orders or health and safety requirements would unreasonably compromise the safety or 
health of an individual or the environment, such concerns should be brought to the attention of an 
immediate supervisor or the SHSO. Field personnel are responsible for the following: 
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• Perform work to maintain personal safety as the top priority 
• Abide by the requirements of this HASP 
• Exercise “stop work” if unsafe acts or hazardous Site conditions are recognized that 

could lead to personal injury, equipment or property damage, or unplanned 
environmental release(s) 

• Take all reasonable precautions to prevent injury to themselves and to their fellow 
employees 

• Being alert to potentially hazardous situations 
• Employ safety tools provided such as AHAs, SOPs, and SDSs to mitigate hazards and 

promote worker safety 
• Perform only those tasks for which they have been trained and believe they can do 

safely, and immediately report any accidents, near misses, and/or unsafe conditions to 
the SHSO 

• Notify the SHSO of any special medical conditions (i.e., allergies, contact lenses, 
pregnancy, diabetes, etc.) and, if necessary, ensure that all on-site personnel are aware 
of the condition 

• Prevent spillage to the extent possible. If a spill occurs, contain the spillage and clean-up 
immediately using safe cleanup measures as directed by the SHSO 

• Practice good housekeeping at all times 
• Immediately report all injuries, accidents, environmental releases, and near-miss events 

10.5. Subcontractors 

Subcontractors are responsible for establishing, implementing, and maintaining a health and safety 
program for their employees. Subcontractors are responsible for performing work activities in a safe 
and healthful manner in accordance with both the subcontractor’s health and safety program and 
this HASP. In the event that a subcontractor’s health and safety program conflict or differs from this 
HASP, the SHSO and PM will review the program components with the subcontractor’s safety 
representative and develop the best approach to project tasking.    

10.6. Stop Work Orders 

When any employee observes a condition of “imminent danger”, unsafe work or actions, or 
hazardous Site conditions, that employee can exercise Stop Work Authority. Imminent danger 
means a condition or hazard that would reasonably be expected to cause death or serious harm to 
workers or members of the public, may result in equipment or property damage, or may result in an 
unplanned environmental release.  

Examples of unsafe work conditions can include, but not inclusive to: 
• Operation of drill rig too close to overhead power lines 
• Air monitoring detection at or above established action levels, OSHA 8-hr TWA, or IDLH 

limits 
• Unsafe operation of heavy equipment 
• Failure of workers to wear proper safety equipment, such as required PPE or fall 

protection equipment 
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Should an employee exercise Stop Work Authority, the TRS SHSO will be notified immediately. 
Further, TRS interprets “stop work authority” a step further where every TRS staff, TRS 
subcontractor, or other personnel working at the Site have a “Stop Work Obligation” if they 
recognize any act or condition that could lead to an incident. 

11.0 COMMUNICATION 

TRS' policy is to maintain open communication between management and staff on all matters 
pertaining to safety. The following is TRS’ system of communication, designed to facilitate a 
continuous flow of two-way (management, supervision, and employees) safety and health 
information in a form that is readily understandable to and between all affected site personnel: 

• New worker orientation, including a discussion of Site-specific safety and health policies 
and procedures  

• Site-specific Health and Safety Plans 
• TRS CSP 
• SOPs 
• AHAs 
• Workplace-specific safety and health training including Arc Flash training in accordance 

with NFPA 70E and HAZWOPER training in accordance with 29 CFR Part 1910.120. 
• The following on-Site safety meetings are conducted by the TRS PM or his/her designee: 
• Pre-construction safety meeting. Before any work begins at the Site and on the first day 

of mobilization in the field at the Site of new personnel.  
• Pre-operations safety meeting. Prior to beginning ERH operations at the site. 
• A daily tailgate meeting. Each day when TRS personnel are on-site during all phases of 

the ERH project.  
• TRS has established a Health and Safety Committee to review health and safety 

procedures, implementation, documentation, and tracking. Ata a minimum, the Health 
and Safety Committee shall consist of the VP of Operations, the TRS SQM, and an 
additional staff member. At a minimum, this committee meets every other month to 
review the status of health and safety across the company, identify areas of 
improvement, and set goals for the program  

• Posted and distributed safety information  
• Personnel may report health and safety concerns to their supervisor, the SHSO, or 

directly to the SQM. Concerns may also be documented in writing on the SHSO status 
report or monthly checklist  

• SBOs 
• Follow-through by supervision to ensure effectiveness 

It is every TRS employees’ responsibility to work safely in every task they perform. Every TRS 
employee has personal responsibility to practice BBS principles to improve site and worker safety 
and share ideas for health and safety programs across the company. 
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12.0 TRAINING 

Due to the nature of the work to be performed on-site, special training will be required based on the 
activity performed. Training records for all Site personnel will be maintained on-site by the SHSO 
and available upon request. 

12.1. General Hazardous Waste Operations Training 

To protect Site personnel from exposure to chemical hazards, it is possible that exclusion zones will 
be established to contain contaminated materials and will be in place during the duration of each 
phase of the project. Before Site personnel or visitors may enter an EZ or complete subsurface 
invasive work activities or perform tasking which has the potential for contact with hazardous 
materials, they will be required to have successfully completed the following training: 

• Initial 40 hours of HAZWOPER training as required under 29 CFR 1910.120 
• Eight hours of HAZWOPER refresher training annually as required by 29 CFR 1910.120 
• Three days of actual field experience under the direct supervision of a trained, 

experienced supervisor 
Visitors and Site personnel, such as surveyors and electricians, who must enter the Site but will not 
be entering EZs or performing any subsurface invasive work will not require HAZWOPER training in 
accordance with 29 CFR 1910.120.  

Before a Site worker or visitor may enter an EZ, their employer must provide the SHSO with a 
certification showing that the worker or visitor has completed their HAZWOPER initial and refresher 
training. These certifications will be maintained in an on-site file and be available for review. 

The SHSO understands TRS’ safety and health program and will be trained in TRS’ PPE, ERH 
operations, LOTO procedures, spill containment, hot media sampling procedures, and health hazard 
monitoring procedures and techniques.   

12.2. Site-Specific Training 

The information and training employees receive must be tailored to the types of chemical and/or 
physical hazards and exposures they may encounter at the Site. The training program is designed for 
both new and experienced employees. Hazard communication training will be provided for 
employees before and/or immediately when they arrive on-site. Additional training will be provided 
when a new chemical or hazardous material is brought into the workplace. The following 
information will be given to employees with a potential for exposure and to all new site workers or 
whenever TRS becomes aware of a new or previously unrecognized hazard. 

• Explanation of the TRS CSP and this Site-specific HASP  
• Measures for reporting any unsafe conditions, work practices, injuries and when 

additional instruction is needed 
• Physical hazards at the Site and methods for hazard mitigation 
• RZs and EZs at the Site 
• Chemicals present at the Site (in use and stored) 
• Availability of toilet, hand-washing, and drinking water facilities  
• Hazardous wastes stored on site and the location of these materials 
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• Reported soil and groundwater contamination compounds, associated hazards, signs 
and symptoms of exposure, and hazard mitigation measures 

• Physical and health effects of the hazardous chemicals 
• Methods and observation techniques used to determine the presence or release of 

hazardous chemicals 
• Methods regarding minimizing or prevention of exposure to these hazardous chemicals 

through the use of engineering and administrative controls and PPE 
• Proper housekeeping, such as keeping stairways and isles clear, work areas neat and 

orderly, and promptly cleaning up spills 
• Prohibiting horseplay, scuffling, or other acts that adversely influence safety  
• Prevention of musculoskeletal disorders, including proper lifting techniques. 
• Air monitoring action levels associated with Site COCs 
• Steps the project team has taken to lessen or prevent exposure to COCs 
• Emergency procedures to follow if an individual is exposed to COCs  
• Directions to and contact information for local emergency medical services 
• Site emergency contact information (see ERP Appendix E) 
• Site-specific emergency response procedures as defined by the ERP (Appendix E) 
• How to read labels and review SDS documents to obtain appropriate hazardous 

information 
• Location of SDS files and location of hazardous chemical lists 

12.3. Electrical Safety Training 

Prior to working on-site during TRS ERH operations, TRS personnel who intend to enter the ERH 
restricted zone must complete the following electrical safety requirements: 

• Read and understand the TRS Electrical Safety Policy 
• Read and understand the Site-specific Arc Flash and Short Circuit Assessment (Appendix 

F) 
• Read and understand the TRS Working Alone guidance (see Section 3.1.2); 
• Complete Electrical Safety NFPA 70E Arc Flash Training 
• Complete TRS training on LOTO procedures as described in TRS SOP 1.1 Lockout/Tagout, 

including training on emergency ERH shutdown procedures 
• Complete the Site-specific TRS ERH electrical restricted zone training and sign the 

acknowledgement form included in Appendix A 
No TRS personnel shall work within medium voltage panels (greater than 600 volts) at any time. 

12.4. Crane and Lift Truck Operator Training 

Only appropriately trained heavy equipment operators may operate heavy equipment, this includes 
lift trucks. Specific to tasking anticipated at the Site, only operators trained and certified in 
accordance with 29 CFR 1926.1427 shall operate a crane. Only personnel trained in accordance with 
1910.178 will operate lift trucks. Crane and lift truck operators must present copies of training 
documentation to the TRS SHSO prior to commencing any lift. 
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12.5. Respiratory Training 

Any personnel using a respirator will be trained and fit tested in accordance with TRS respiratory 
training program included as Appendix C of this document. Current fit-testing will be less than one-
year old. 

12.6. Competent Person Training 

Certain activities or safety procedures at a construction site require design, inspection or supervision 
by a competent person. The OSHA Construction Standard defines a competent person as someone 
who:  

• is capable of identifying existing and predictable hazards in the surroundings, or working 
conditions which are unsanitary, hazardous, or dangerous to employees  

• who has authorization to take prompt corrective measures to eliminate any issue 
Unless otherwise noted in the Daily Tailgate Health and Safety Meeting, the SHSO will serve as the 
Competent/Qualified Person to complete the following health and safety requirements: 

• General safety and health 
• Safety training 
• Fire protection and prevention 
• PPE 
• Noise exposure 
• Gases, vapors, dusts, and mists (air monitoring) 
• Hazard communication 
• HAZWOPER 
• Waste disposal 
• General electrical 
• LOTO 
• Work at heights, fall protection, and ladder safety 
• Motor vehicle safety 

During the Daily Tailgate Health and Safety Meeting, TRS and on-site subcontractors will identify the 
Site-specific competent persons required to complete daily tasking. Competent persons are required 
for the following anticipated Site activities: 

• Rigging (TRS staff will not conduct rigging of any equipment) 
• Electrical 
• Aerial lifts 
• Cranes or hoists 
• Powered industrial trucks (forklifts) 
• Excavations 
• First aid and medical 
• Signaling 
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12.7. Other Training 

Personnel involved in the transportation of hazardous material will be trained in accordance with 49 
CFR 172, Subpart H. 

All personnel operating electric and or pneumatic tools will receive training on their use and safe 
operation. 

12.8. Medical Surveillance 

The expected duration of the project is estimated to be nine to twelve months. Exclusion zones will 
be established to contain contaminated materials and to protect Site personnel and visitors from 
exposure to chemical hazards. It is possible that these zones will be in place during the duration of 
the project. Personnel working on this project who enter such exclusion zones will be required to 
participate in a medical monitoring program that meets the requirements of 29 CFR 1910. 

12.8.1. Medical Examination Requirements 
OSHA suggests that a baseline medical monitoring program contain the components listed below. 

• Medical History/Physical 
• Audiometry  
• Respirometry 
• Vision by Machine 
• Urinalysis  
• Blood Chemistries  

The employer of each Site personnel or visitor who enters an EZ will be required to provide the 
SHSO with a signed letter stating that the employee currently participates in a medical monitoring 
plan that meets the requirements of 29 CFR 1910 and has passed a respirator fit test within the last 
12 months. The employer will also provide the SHSO with a letter or certificate signed by physician 
or other licensed healthcare professional stating that the employee is physically fit to perform the 
work duties assigned to him or her and has medical clearance to use a respirator. These documents 
must be provided to the SHSO and filed for review before the employee will be allowed to enter an 
EZ. 

12.8.2. Exposure Monitoring 
Any person exposed to high levels of hazardous substances will be required to undergo a repeat 
medical surveillance examination at, or if necessary, before the conclusion of the project. Such an 
examination will help determine the medical implications of the exposure. The type of surveillance 
examination will be determined by the SHSO and TRS SQM based on the exposure. Any person 
suffering a lost-time injury or illness must have medical approval prior to returning to work on site. 

12.8.3. Post-Accident/Incident Testing 
In the event of an accident or incident at the Site where there is personal injury and/or property 
damage in excess of $1,500.00, TRS may require drug and/or alcohol screening for any TRS 
employee involved. Drug and alcohol testing will be at the discretion of the TRS SQM and will occur 
as soon as possible following the incident/accident. 
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13.0 INCIDENT RESPONSE AND FIRST AID 

In the event of an accident or emergency, the appropriate response is critical to minimize impact of 
the event. Proper preparation by maintaining the emergency call list and first aid supplies are vital 
to providing the appropriate response. 

13.1. Personnel Roles, Lines of Authority and Communication System 

A list of emergency and Site contacts is contained in Table 6. The list of emergency contacts will be 
kept on-site with the acting SHSO and posted in a prominent location inside the TRS Site office. All 
staff will carry a working cell phone for emergency situations. 

Table 6. Site-Specific Emergency Contact Information 

Situation/Title Response Agency/Name Telephone Number 

Emergency Fire/Police/Rescue 911 

Police (Non-emergency) Henrietta Police Department (585) 334-5533 

County Sherriff Monroe County Sherriff’s Department (585) 753-4178 

Medical Highland Hospital (585) 341-6880  

Poison Control National Poison Control (800) 222-1222 

Chemical Release National Response Center (800) 635-7179 

LaBella Associates - Primary 
Contact  Jennifer Gillen (585) 295-6648  

TRS Managing Director Tim Warner (617) 489-0535 

TRS Corporate SQM Greg Knight (360) 560-4838 

TRS Senior Project Manager Robert Poulin (360) 560-0243 

TRS Project Manager Kevin Novello (978) 886-1326  

TRS SHSO Steve Agostine (716) 467-6750 
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13.2. Hospital Directions 

The directions to Community Hospital East are provided in the HASP summary at the beginning of 
this document, in Figure 1, and below. 

Nearest Local Hospital: 

Highland Hospital 
1000 South Avenue 
Rochester, NY  14620 
585-341-6880  
Hours:  Emergency care available 24 hours, seven days a week 
 
Distance: 5.1 miles, Drive Time: Approximately 15 minutes  
 
Directions from Site (See Figure 1): 

1. Head east towards NY 15A S – 0.2 miles 
2. Turn RIGHT onto NY 15A S – 0.2 miles 
3. Turn LEFT to merge onto I-390 North – 1.7 miles 
4. Keep LEFT to stay on I-390 N, follow signs for Airport/Greece– 0.9 miles 
5. Take Exit 16B for Route NY-15A N/E Henrietta Road toward Rochester – 0.2 miles 
6. Merge onto NY-15A N/E Henrietta Road – 0.5 miles 
7. Slight RIGHT onto South Avenue – 1.4 miles 
8. Turn RIGHT onto Bellevue Drive – 112 feet 
9. Turn LEFT – 174 feet 
10. Turn RIGHT – destination is on the right – 135 feet 

 

13.3. Emergency and First Aid Equipment 

Maintaining the proper emergency equipment and first aid supplies on-site during construction and 
operations are essential in preserving employee, sub-contractor, and visitor health and safety. 

A list of health and safety equipment to be kept on-site is provided below: 
• One AED 
• Two 10 lb (minimum) dry chemical A-B-C rated fire extinguishers (equipment compound 

and site office trailer) 
• One 15 lb (minimum) CO2 fire extinguishers (at entrance to PCU) 
• Air horn 
• 15-minute eyewash and/or portable eyewash bottles (minimum of six 32 oz. bottles) 
• Potable water 
• Safety glasses 
• Eye goggles 
• Face Shields 
• Ear plugs 
• Tyvek® suits 
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• Hard hats 
• Gloves - Nitrile 
• Gloves – Neoprene 
• One Spill kit (minimum 25-gallon capacity)  

At least one First aid kit stocked in accordance with ANSI Z308.1-2003: 
• At least one absorbent compress, 32 sq. in. (no side smaller than 4 in)  
• At least 16 adhesive bandages, 1 in. x 3 in.  
• One roll of adhesive tape, 5 yd total 
• Two or more pairs of medical exam gloves (latex or non-latex)  
• At least four sterile pads, 3 in x 3 in 
• One triangular bandage, 40 in x 40 in x 56 in  
• Additional (but optional) items include: 
• Four 2x2 inch bandage compresses  
• Two 3x3 inch bandage compresses  
• One 4x4 inch bandage compresses  
• One eye patch  
• One ounce of eye wash  
• One chemical cold pack, 4x5 inch  
• Two roller bandages, two inches wide  
• One roller bandage, three inches wide  
• CPR barrier device 
• Red biohazard bags 
• At least ten packets of antiseptic, 0.5g (0.14 fl oz.) applications  
• At least six applications of burn treatments, 0.5 g (0.14 fl. oz.)  

13.4. On-Site Emergency Response 

Procedures for emergency response are presented in the Site-specific ERP presented in Appendix E. 
As part of project orientation, the SHSO (or designee) will review the ERP with all project staff.   

First aid kits and other emergency response equipment including an AED will be located on-site in 
the equipment compound or TRS office area and maintained by the SHSO. If an injured individual 
requires attention beyond first aid, the individual will immediately be transported to the nearest 
emergency medical facility. A map illustrating the route to the nearest hospital (with emergency 
care services) is shown in Figure 1 and will be posted in a prominent location on-site. Injuries, 
regardless of severity, will be reported immediately to the SHSO and TRS SQM. Documentation of 
the incident will be completed in writing and submitted to the TRS Corporate SQM within 24 hours 
or as otherwise indicated by the SQM 

In the case that Site evacuation is needed, a horn or similar audible warning signal (car horn) will be 
sounded with three long blasts and repeated as necessary. Upon hearing this signal, Site staff will 
evacuate to the Site’s primary muster point, the parking area by the condenser equipment 
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compound. A secondary muster point for the Site will be located in the parking lot by the main 
entrance to the building. 

13.5. Communication System 

Specific instructions for emergency response communication are provided in the Site-specific ERP.  
In the case of any stop work action, near-miss event, incident, Site personnel will contact the SHSO 
or TRS PM directly or by mobile telephone. The SHSO or PM will then follow the Site-specific 
emergency response procedures (if needed) and associated notifications per the ERP. 

Internal communication will be used for the following: 
• Alert project team members to emergencies 
• Pass along safety information 
• Communicate changes in the work to be accomplished 
• Maintain Site control 

Pre-arranged hand signals will be used for communication to personnel operating equipment, 
wearing PPE, respirators, etc. These hand signals will be interpreted as follows: 

• Thumbs up - all clear 
• Grabbing wrist of personnel – evacuate 
• Hands on throat - help and/or choking 

Equipment operators (forklift, skid-steer, backhoe, excavator, crane, and other heavy equipment) 
and their respective spotters will establish hand signals for the operation of and movement of 
equipment about the Site. Equipment operators and spotters will agree on these hand signals prior 
to the operation of the equipment. 

Off-site sources may need to be contacted to get assistance or to inform officials regarding 
hazardous conditions that may affect public or environmental safety (See Table 6 for Emergency 
Contacts). 

14.0 INCIDENT REPORTING, FOLLOW-UP, AND INVESTIGATION 

Site personnel and visitors will report all injuries, illnesses, equipment or property damage, 
spills/release to the environment, and near miss events, no matter how minor, to the SHSO, PM, or 
SQM as soon as possible when it is safe to do so (near-miss events or incidents can be reposted 
anonymously without reprisal). To prevent recurrence, every incident and near-miss event must be 
investigated as soon as possible to find the primary and contributing causes. A near miss event is an 
unplanned event, which does not result in personal injury, environmental release, or 
equipment/property damage but, in similar circumstances, likely could. If the conditions permitting 
the near miss event or “close call” are not eliminated, they will continue to contribute to the 
potential for future employee injury, equipment/property damage, or environmental release. 

The following actions and reporting must be completed following an incident occurring at the Site: 
• Immediately secure the situation to prevent further damage, injury, and/or future 

incidents 
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• The SHSO will report the incident verbally to the PM and Corporate SQM as soon as it is 
safe to do so 

• Within 24 hours of the incident, the TRS PM will notify the client PM of any injuries, 
illnesses, spills, or property damage that occurred at the Site 

• Within 48 hours of the incident, the TRS PM will confirm that the TRS incident reporting 
and investigation form has been completed. As most accidents involve unsafe 
conditions and/or unsafe acts, it is the responsibility of the investigators to uncover the 
root causes of the incident and develop action items to minimize the possibility of re-
occurrence 

• Accidents that are recordable per OSHA requirements will be placed on the OSHA 300 
logs of the appropriate company within six (6) working days by the TRS Corporate 
Health and Safety Officer 

• Government agencies will be notified as required. For example, if there have been any 
fatalities, hospitalizations, loss of an eye, or amputations and the TRS SQM will notify 
OHSA within the required time period   

• The corporate SQM will ensure that any new incident that occurred at a TRS project site 
will be reviewed by employees during division meetings and OSHA refresher courses 

15.0 RECORDKEEPING 

TRS and its subcontractors must comply with OSHA recordkeeping requirements and standard TRS 
recordkeeping. The following records and documentation will be maintained onsite by TRS for the 
duration of the project: 

• On-site training documentation (i.e., HASP, Restricted Zone, Right-to-Know) 
• Heavy equipment inspections 
• Daily tailgate meetings 
• Daily construction reports 
• Daily operations log 
• Air monitoring logs and PID calibration records 
• Site chemical inventory and associated SDS binder (reviewed and updated periodically 

and as needed) 
• Posting of right-to-know required information, known Site hazards, emergency response 

contacts, directions/map to hospital, and other pertinent Site-specific information 
The corporate SQM from each company involved in the project will maintain the following 
documentation for a minimum of three years: 

• Documentation of safety and health training for each worker, including the worker’s 
name or other identifier, training dates, type(s) of training, and training providers are 
recorded. 

• Log and Summary of Occupational Injuries and Illness on OSHA Form 300 for annual 
posting. Relevant cases include:   
o An occupational death 
o An occupational illness 
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o An occupational injury that involves the following: 
 Medical treatment other than first aid 
 Overnight hospitalization for other than observation 
 Hospitalization of three or more persons involved in an incident 
 Loss of eye 
 Amputation/loss of body part 
 Loss of consciousness 
 Restriction of work or motion 
 Temporary assignment to another job 
 Days away from work other than the day of injury 

The Corporate SQM maintains the following documentation for a minimum of one (1) year: 
• Site-specific inspections completed by the SQM or his designee. 
• Incident investigations. Documentation includes a description of the incident, the 

investigation, corrective actions, and completion dates for corrective actions. 
• SBOs 
• Meeting minutes from Corporate Health and safety meetings 
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Stainless Steel Well Construction Diagram  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 
 
 
 



NOTES

1. DRAWING IS NOT TO SCALE.

2. EACH MONITORING WELL WILL HAVE A DEDICATED COOLING COIL.

3. TRS WILL SUPPLY THE CUSTOM WELL HEAD COMPONENTS AND ALL CONNECTIONS THROUGH THE

COOLING COIL.

4. OTHERS WILL PROVIDE THE PERISTALTIC PUMP, BUCKETS, ICE, CONNECTIONS AND TUBING BEYOND THE

COOLING COIL.

5. THE CUSTOM WELL HEAD AND ABOVE GRADE COMPONENTS SUPPLIED BY TRS WILL BE REMOVED AT THE

END OF THE REMEDIATION. THEY WILL REMAIN THE PROPERTY OF TRS.

6. A "HIGH VOLTAGE" HAZARD STICKER SHOULD BE PLACED EITHER ON THE SECURED VAULT LID, OR ON

THE CPVC CAP.

7. LENGTH OF TUBE SHOULD BE SUFFICIENT SO THAT TUBE DOES NOT KINK WHEN COIL IS PLACED IN THE

ICE BUCKET.

8. ANY EXPOSED METAL PARTS OUTSIDE OF THE OVERSLEEVE OR ANY METAL VAULT COMPONENTS

INCLUDING THE LID SHOULD BE COATED IN A NON-CONDUCTIVE PAINT PRIOR TO STARTUP OF SYSTEM.

9. THE FEP TUBING UP TO THE MASTERFLEX TUBE (PART N) SHOULD BE CAREFULLY COILED AND STORED

INSIDE THE OVERSLEEVE OR VAULT.  TAKE CARE TO PREVENT KINKING AND DAMAGE WHEN STORING

BETWEEN SAMPLE EVENTS.

10. WELLS SHOULD BE CENTERED IN THE BOREHOLE AND OVERSLEEVE.

11. OVERSLEEVE SHOULD EXTEND 12 IN INTO GROUT OR BE SECURED WITH BRACKETS AS SHOWN.

12. THE END OF THE SAMPLING TUBE SHOULD BE PLACED 3/4 OF THE WAY DOWN THE SCREENED INTERVAL.

13. MASTERFLEX TUBE LENGTH SHOULD BE MINIMIZED, A MAXIMUM OF 2" OF MASTERFLEX SHOULD BE USED.

14. TEFLON TAPE IS TO BE USED FOR ALL THREADED CONNECTIONS.

15. IF THE MONITORING WELL IS INSTALLED IN A VAULT WITH A SECURED LID, MOUNTING BRACKETS (R) ARE

NOT REQUIRED.

15. FOR INSTALLATION, COMPLETE CONSTRUCTION OF PARTS D AND UP FIRST. THEN THREAD C INTO B AND

INSTALL ON THE MONITORING WELL CASING USING A STRAIGHT LENGTH OF PIPE. ONCE C AND D ARE

INSTALLED, ADD THE REMAINING HEAD ASSEMBLY (PARTS D AND UP).

PARTS LIST VENDOR PART NUMBER

A

1/4" OD (1/8" ID) FEP TUBING

MCMASTER CARR 2129T16

B 2" MNPT X 1/2" FNPT 304 SS REDUCING BUSHING MCMASTER CARR 4464K171

C 1/2" 304 SS CLOSE NIPPLE MCMASTER CARR 4830K171

D 1/2" FNPT 304 SS TEE MCMASTER CARR 4464K51

E 1/2" MNPT X 1/4" FNPT 304 SS REDUCER BUSHING MCMASTER CARR 4464K265

F 1/4" 304 STAINLESS STEEL CLOSE NIPPLE MCMASTER CARR 4830K131

G 304 STAINLESS STEEL 90 ELBOW 1/4" FNPT X 1/4" MNPT MCMASTER CARR 4464K36

H 1/4" FNPT STAINLESS STEEL PTFE BALL VALVE MCMASTER CARR 46495K18

I STAINLESS STEEL ADAPTER 1/4" MNPT TO 1/4" OD TUBE MCMASTER CARR 5182K111

J SS BORE THROUGH MALE ADAPTER 1/4" MNPT X 1/4" TUBE SWAGELOK SS-400-1-4BT

K

1/4" BRASS SWAGELOK VALVE (TUBE X MPT)

SWAGELOK SS-4P4T

L 1/4" OD STAINLESS STEEL YOR-LOK COMPRESSION COUPLING MCMASTER CARR 5182K343

M 1/4" OD STAINLESS STEEL COOLING COIL MCMASTER CARR 8989K921

N 4.8 MM ID MASTERFLEX TUBING MASTERFLEX/ COLE PARMER HV-96410-15

O

DUCT PIPE 10" OR 12" (PROJECT CHOICE)

BUSHNELL

1034-PP-10,

1034-PP-12

P

PIPE CAP 10" OR 12" (PROJECT CHOICE)

ESSENTRA (FORMERLY

ALLIANCE)

RRC10A,

RRC12A

Q
SELF-TAPPING SCREW MCMASTER CARR 90286A150

R

MOUNTING BRACKET SECURED TO CPVC AND GROUT

(CUT TO 1" WIDE SECTIONS, DRILL 1/4" HOLES ON EACH SIDE)

MCMASTER CARR 8542K55

S 1/4"-20 HEX HEAD FIBERGLASS BOLT MCMASTER CARR 91345A698

T CONCRETE ANCHOR MCMASTER CARR 97045A041

U 2" BALL VALVE MCMASTER CARR 47865K28

V

1/2" MEDIUM DENSITY PTFE (TEFLON) TAPE

GRAINGER 4X227

W 1/4" OD STAINLESS STEEL DOWN HOLE TUBING MCMASTER CARR 8989K921

ALL PARTS ARE AS LISTED OR ENGINEERING APPROVED EQUIVALENTS.
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SITE HEALTH AND SAFETY PLAN 
 

Project Title: 1777 East Henrietta Road - Brownfield Cleanup Program  

 

Project Number: 2160339  

   

Project Location (Site): 1777 East Henrietta Road, Henrietta, New 

York 14623 

 

   

   

Project Manager: Jennifer Gillen, LaBella Associates, DPC  

   

   

Site Safety Supervisor: To Be Determined  

   

Site Contact: Mr. Tom Marlowe, Getinge USA Sales LLC  

   

Safety Director: David Engert, LaBella Associates, DPC  

   

Proposed Date(s) of Field 

Activities: 

To Be Determined  

   

Site Conditions: 34.90 acres; Current Site features include a 259,032 square feet 

primarily metal clad masonry building and a 27,700 square feet. 

The remaining area of the 34.90 acre property is covered by 

approximately 230,000 square feet of asphalt parking lots and 

roadways as well as undeveloped wooded and grassy lands 

situated primarily on the western portion of the Site. 
  

Site Environmental Information 

Provided By: 

 Phase I Environmental Site Assessment (ESA), completed by ENVIRON 

Corporation, (ENVIRON) April 1996; 

 Limited Phase II ESA, completed by ENVIRON, April 1996; 

 Phase III ESA, completed by ENVIRON, May 1996; 

 Laboratory Analysis Report, completed by Life Science Laboratories, 

June 2005 

 Analytical Report, completed by Paradigm Environmental Services, 

January 2013 

 Detention Pond Investigation, completed by Stantec, June 2013 

 Phase I ESA, completed by LaBella Associates, D.P.C. (“LaBella”), 

February 2014; 

 Phase II ESA, completed by LaBella, April 2014; and, 

 Supplemental Phase II ESA Interim Data Package, completed by 

LaBella, July 2014 

 Supplemental Site Investigation, completed by LaBella, December 

2015 

 Draft Remedial Investigation, completed by LaBella, May 2018 

   

Air Monitoring Provided By: LaBella Associates, DPC  

   

Site Control Provided By: LaBella Associates, DPC and TRS Group, Inc.   
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EMERGENCY CONTACTS 
 

 
 Name Phone Number 
   

Ambulance: As Per Emergency Service 911 

   

Hospital Emergency: Strong Memorial Hospital (585) 275-2100 

   

Poison Control Center: Finger Lakes Poison Control 716-275-5151 

   

Police (local, state): Monroe County Sheriff 911 

   

Fire Department: Henrietta Fire District 911 

   

Site Contact: Mr. Tom Marlowe 585-272-5399 

   

Agency Contact: NYSDEC – Todd Caffoe 585-226-5350 

 NYSDOH – Sara Bogardus 518-402-7860 

   

   

Project Manager: Jennifer Gillen 585-295-6648 
   
   

Site Safety Supervisor: To Be Determined To Be Determined 

   

   

Safety Director David Engert 585-295-6630 
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MAP AND DIRECTIONS TO THE MEDICAL FACILITY 

- STRONG MEMORIAL HOSPITAL 
 

Total Est. Time: 8 minutes Total Est. Distance: 5.1 miles 

1: Turn RIGHT onto EAST HENRIETTA ROAD/NY-15A 0.15 miles 

2: Merge onto I-390 N via ramp on the left 2.57 miles 

3: Take the NY-15A/E Henrietta Rd Exit 16 0.69 miles 

4: Stay STRAIGHT to go onto E River Road 0.52 miles 

5: Turn RIGHT onto Kendrick Road 0.74 miles 

6: Turn RIGHT onto Elmwood Avenue 0.33 miles 

5: End at 601 Elmwood Avenue 

Rochester, NY 14642 
 

 

 
 

 

1.0 
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1.0 Introduction 
 

The purpose of this Health and Safety Plan (HASP) it to provide guidelines for responding to potential 

health and safety issues that may be encountered during in-situ thermal remediation (ISTR) and 

chemical injections at 1777 East Henrietta Road in the Town of Henrietta, Monroe County, New York  

(the Site).  This HASP only reflects the policies of LaBella Associates D.P.C. The requirements of this 

HASP are applicable to LaBella personnel at the work site.  It is the responsibility of each sub-

consultant and sub-contractor to follow their own company HASP. This document’s project 

specifications should be consulted for guidance in preventing and quickly abating any threat to 

human safety or the environment.  The provisions of the HASP were developed in general 

accordance with 29 CFR 1910 and 29 CFR 1926 and do not replace or supersede any regulatory 

requirements of the USEPA, NYSDEC, OSHA or and other regulatory body. 

 

2.0 Responsibilities 
 

This HASP presents guidelines to minimize the risk of injury to project personnel, and to provide 

rapid response in the event of injury.  The HASP is applicable only to activities of approved LaBella 

personnel.  It is the responsibility of LaBella employees to follow the requirements of this HASP, or 

HASPs specific to individual activities, and all applicable company safety procedures. 

 

3.0 Activities Covered 
 

The activities covered under this HASP are limited to the following: 

 

 Implementation of chemical injections including but not limited to: 

o Mixing of treatment chemical (GeoForm™) with water  

o Drilling and injection of treatment chemical slurry 

o Collection of samples 

 Thermal treatment system (installation and operation of system by TRS) 

o Collection of samples 

o Oversight during system installation 

o CAMP implementation during subsurface work 

o Periodic Site visits 

 Post-Remedial Performance Monitoring  

o Groundwater sampling 

 

4.0 Work Area Access and Site Control 
 

Site control during the chemical injections will be the responsibility of LaBella. LaBella will have 

primary responsibility for maintaining a safe work area for all activities conducted by LaBella 

personnel.  Such work area controls will consist of: 

 

 Temporary fencing.  

 Air monitoring. 

 Use of Personal Protective Equipment (PPE). 

 

TRS will have primary responsibility for Site control during thermal treatment system installation, 

operation, and decommissioning. Contractors will be responsible for their own HASP.   

 

5.0 Potential Health and Safety Hazards 
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This section lists some potential health and safety hazards that project personnel may encounter at 

the project site and some actions to be implemented by approved personnel to control and reduce 

the associated risk to health and safety.  This is not intended to be a complete listing of any and all 

potential health and safety hazards. New or different hazards may be encountered as site 

environmental and site work conditions change. The suggested actions to be taken under this plan 

are not to be substituted for good judgment on the part of project personnel.  At all times, the Site 

Safety Officer has responsibility for site safety and his instructions must be followed. 

 

5.1 Hazards Due to Heavy Machinery and Equipment 

 

Potential Hazard: 

Heavy machinery including trucks, drilling rigs, trailers, etc. will be in operation at the site.  

The presence of such equipment presents the danger of being struck or crushed.  Use 

caution when working near heavy machinery. 

 

 Protective Action: 

Make sure that operators are aware of your activities, and heed operator’s instructions and 

warnings.  Wear bright colored clothing and walk safe distances from heavy equipment.  A 

hard hat, safety glasses and steel toe shoes are required. 

 

5.2 Excavation Hazards 

 

 Potential Hazard: 

Excavations and trenches can collapse, causing injury or death.  Edges of excavations can be 

unstable and collapse.  Toxic and asphyxiant gases can accumulate in confined spaces and 

trenches.  Excavations that require working within the excavation will require air monitoring 

in the breathing zone (refer to Section 9.0). 

 

Excavations left open create a fall hazard which can cause injury or death.   

 

Protective Action: 

Personnel must receive approval from the Project Manager to enter an excavation for any 

reason.  Subsequently, approved personnel are to receive authorization for entry from the 

Site Safety Officer.  Approved personnel are not to enter excavations over 4 feet in depth 

unless excavations are adequately sloped.  Additional personal protective equipment may be 

required based on the air monitoring. 

 

Personnel should exercise caution near all excavations at the site as it is expected that 

excavation sidewalls will be unstable.  Do not proceed closer than 3 feet to an unsupported 

or non-sloped excavation side wall. 

 

Fencing and/or barriers accompanied by “no trespassing” signs should be placed around all 

excavations when left open for any period of time when work is not being conducted.  

 

5.3 Cuts, Punctures and Other Injuries 

 

Potential Hazard: 

 In any excavation or construction work site there is the potential for the presence of sharp or 

jagged edges on rock, metal materials, and other sharp objects.  Serious cuts and punctures 

can result in loss of blood and infection.  
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Protective Action: 

The Project Manager is responsible for making First Aid supplies available at the work site to 

treat minor injuries.  The Site Safety Officer is responsible for arranging the transportation of 

authorized on-site personnel to medical facilities when First Aid treatment in not sufficient.  

Do not move seriously injured workers.  All injuries requiring treatment are to be reported to 

the Project Manager.  Serious injuries are to be reported immediately to the Site Safety 

Officer. 

 

5.4 Injury Due to Exposure of Chemical Hazards 

 

 Potential Hazards: 

Contaminants identified in testing locations at the Site include various volatile organic 

compounds (VOCs), primarily chlorinated VOCs.  Volatile organic vapors, chlorinated solvents 

or other chemicals may be encountered during subsurface activities at the project work site.  

Inhalation of high concentrations of volatile organic vapors can cause headache, stupor, 

drowsiness, confusion and other health effects.  Skin contact can cause irritation, chemical 

burn, or dermatitis.  GeoForm™ Extended Release powder can develop dust which is a 

respiratory concern. The Safety Data Sheet is included as Appendix 1 of the IRM Work Plan.  

  

 Protective Action: 

The presence of organic vapors may be detected by their odor and by monitoring 

instrumentation.  Approved employees will not work in environments where hazardous 

concentrations of organic vapors are present.  Air monitoring will be performed in accordance 

with the NYSDOH Generic CAMP. Personnel are to leave the work area whenever PID 

measurements of ambient air exceed 25 ppm consistently for a 5 minute period.  In the 

event that sustained total volatile organic compound (VOC) readings of 25 ppm is 

encountered personnel should upgrade personal protective equipment to Level C (refer to 

Section 8.0) and an Exclusion Zone should be established around the work area to limit and 

monitor access to this area (refer to Section 6.0).  Personnel handling and mixing GeoForm™ 

should attempt to prevent generating dust. A dust mask may be worn when mixing or 

transferring GeoForm™ between containers to prevent inhalation. GeoForm™ spilled to the 

ground in excess should be picked up using a shovel and placed in a container.  

 

5.5  Treatment Chemical Dust Hazards 

 

 Potential Hazards: 

The treatment chemical to be utilized for this IRM is GeoForm™ Extended Release.  This 

chemical will be in powder form prior to mixing as directed in the IRM Work Plan.  As such, 

significant accumulations of this powder in the air can represent a respiratory concern as 

well as an explosion hazard.  The Safety Data Sheet is included as Appendix 1 of the IRM 

Work Plan.  

  

 Protective Action: 

Personnel handling and mixing GeoForm™ should attempt to prevent generating dust. At 

minimum, a dust mask will be worn when mixing or transferring GeoForm™ between 

containers to prevent inhalation. When present in powder/dust form, the material should 

also be kept away from all ignition sources including heat, sparks and flame.  Containers of 

the chemical should be kept closed and grounded and dust accumulations should be 

prevented to minimize the explosion hazard.  GeoForm™ spilled to the ground in excess 

should be picked up using a shovel and placed in a container.  
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5.6 Injuries Due to Extreme Hot or Cold Weather Conditions 

 

Potential Hazards: 

Extreme hot weather conditions can cause heat exhaustion, heat stress and heat stroke or 

extreme cold weather conditions can cause hypothermia.   

 

 Protective Action: 

Precaution measures should be taken such as dress appropriately for the weather conditions 

and drink plenty of fluid.  If personnel should suffer from any of the above conditions, proper 

techniques should be taken to cool down or heat up the body and taken to the nearest 

hospital if needed. 

 

5.7 Potential High Pressure Equipment Failure 

 

Potential Hazards: 

During injection work, high pressure pumps will be utilized with associated piping/ tubing. 

Failure of the equipment and/or materials (e.g., fittings) could result in a high pressure burst 

of the treatment chemical. 

 

Protective Action: 

Equipment will be checked for defects or wear and any materials/ equipment with suspect 

conditions will be replaced/ repaired. In addition, LaBella will be aware of the location of 

such equipment and will observe the work from a safe distance as much as possible. The 

use of proper PPE will also reduce potential issues should an incident occur.  

 

5.8 Electrical Hazards 

 

Potential Hazards: 

There is a potential for stray voltage from electricity that is being applied to the thermal 

treatment system. Possible hazards include electrical injury.  

 

Protective Action: 

The thermal treatment area will be secured with fencing and locked during non-working 

hours. No unauthorized entry into the work area will be allowed. Safety checks will be 

performed by the thermal remediation vendor. Safety features including access guards, 

interlocks between system components, over-temperature gauges, and emergency stop 

switches will be installed. 

 

5.9 Temperature Hazards 

 

Potential Hazards: 

The ground and any equipment in the ground will be heated up to 100 degrees Celsius. 

Possible hazards include burn hazards.   

 

Protective Action: 

Sampling of subsurface materials will be completed in accordance with the Hot Soil and 

Groundwater Sampling Standard Operating Procedures included in the Interim Remedial 

Measures Work Plan. Appropriate heat resistance gloves shall be worn by sampling 

personnel.  
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6.0 Work Zones 
 

In the event that conditions warrant establishing various work zones (i.e., based on hazards - Section 

5.4), the following work zones for chemical injection work should be established: 

 

 Exclusion Zone (EZ): 

The EZ will be established in the immediate vicinity and adjacent downwind direction of site 

activities that elevate breathing zone VOC concentrations to unacceptable levels based on 

field screening.  These site activities include contaminated soil excavation and soil sampling 

activities.  If access to the site is required to accommodate non-project related personnel 

then an EZ will be established by constructing a barrier around the work area (yellow caution 

tape and/or construction fencing).  The EZ barrier shall encompass the work area and any 

equipment staging/soil staging areas necessary to perform the associated work.  The 

contractor(s) will be responsible for establishing the EZ and limiting access to approved 

personnel.  LaBella will not enter the EZ unless deemed necessary to do so. Depending on 

the condition for establishing the EZ, access to the EZ may require adequate PPE (e.g., Level 

C). 

 

Contaminant Reduction Zone (CRZ): 

The CRZ will be the area where personnel entering the EZ will don proper PPE prior to 

entering the EZ and the area where PPE may be removed.  The CRZ will also be the area 

where decontamination of equipment and personnel will be conducted as necessary.   

 

Voltage surveys will be conducted to evaluate voltage of different areas within and surrounding the 

thermal treatment area. The following work zones for the thermal remediation system will be 

established by TRS.  

 

Public Zone:  

5-Volt Step-and-Touch, 10-Volt utility ground Survey 

 

TRS Restricted Zone:  

10-Volt Step-and-Touch, 30-Volt utility ground Survey 

 

TRS Controlled 30-Volt Zone:  

30-Volt Step-and-Touch, 30-Volt utility ground Survey (This zone requires TRS upper 

management approval for implementation) 

 

Exclusion Zone:  

No entry allowed with ERH electrical power applied to the subsurface 

 

7.0 Decontamination Procedures 
 

Upon leaving the work area, approved personnel shall decontaminate footwear as needed.  Under 

normal work conditions, detailed personal decontamination procedures will not be necessary.  Work 

clothing may become contaminated in the event of an unexpected splash or spill or contact with a 

contaminated substance.  Minor splashes on clothing and footwear can be rinsed with clean water.  

Heavily contaminated clothing should be removed if it cannot be rinsed with water.  Personnel 

assigned to this project should be prepared with a change of clothing whenever on site. 
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8.0 Personal Protective Equipment 
 

Generally, site conditions at this work site require level of protection of Level D or modified Level D.  

However, air monitoring will be conducted to determine if up-grading to Level C PPE is required (refer 

to Section 9.0).  Descriptions of the typical safety equipment associated with Level D and Level C are 

provided below: 

 

Level D: 

Hard hat, safety glasses, rubber nitrile sampling gloves, steel toe construction grade boots, 

etc.  

 

Level C: 

Level D PPE and full or ½-face respirator and tyvek suit (if necessary).  [Note: Organic vapor 

cartridges are to be changed after each 8-hours of use or more frequently.]   

 

Refer to the Hot Soil Sampling and Hot Groundwater Sampling Standard Operating Procedures for 

further safety precautions during sampling within the thermal treatment area.  

 

9.0 Air Monitoring 
 

According to 29 CFR 1910.120(h), air monitoring shall be used to identify and quantify airborne 

levels of hazardous substances and health hazards in order to determine the appropriate level of 

employee protection required for personnel working onsite.  Air monitoring will consist at a minimum 

of the procedure listed below.  Air monitoring instruments will be calibrated and maintained in 

accordance with the manufacturer’s specifications. 
 

The Air Monitor will utilize a photoionization detector (PID) to screen the ambient air in the work 

areas (drilling, excavation, soil staging, and soil grading areas) for total Volatile Organic Compounds 

(VOCs) and a DustTrak tm Model 8520 aerosol monitor or equivalent for measuring particulates.  

Work area ambient air will generally be monitored in the work area and downwind of the work area.  

Air monitoring of the work areas and downwind of the work areas will be performed at least every 60 

minutes using a PID and the DustTrak meter. 

 

If sustained PID readings of greater than 25 ppm are recorded in the breathing zone, either 

personnel are to leave the work area until satisfactory readings are obtained or approved personnel 

may re-enter the work areas wearing at a minimum a ½ face respirator with organic vapor cartridges 

for an 8-hour duration (i.e., upgrade to Level C PPE).  Organic vapor cartridges are to be changed 

after each 8-hour use or more frequently, if necessary.  If PID readings are sustained, in the work 

area, at levels above 50 ppm for a 5 minute average, work will be stopped immediately until safe 

levels of VOCs are encountered or additional PPE will be required (i.e., Level B). 

 

If downwind PID measurements reach or exceed 25 ppm consistently for a 5 minute period 

downwind of the work area, PID readings will be taken within the buildings (if occupied) on Site to 

ensure that the vapors are not penetrating any occupied building and effecting the personnel 

working within.  If the PID measurements reach or exceed 25 ppm within the nearby buildings, the 

personnel should be evacuated via a route in which they would not encounter the work area.  The 

building should then be ventilated until the PID measurements within the building are at or below 

background levels.  It should be noted that the site buildings are currently vacant. 
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10.0 Emergency Action Plan 
 

In the event of an emergency, employees are to turn off and shut down all powered equipment and 

leave the work areas immediately.  Employees are to walk or drive out of the Site as quickly as 

possible and wait at the assigned 'safe area'.  Follow the instructions of the Site Safety Officer. 

 

Employees are not authorized or trained to provide rescue and medical efforts.  Rescue and medical 

efforts will be provided by local authorities. 

 

11.0 Medical Surveillance 
 

Medical surveillance will be provided to all employees who are injured due to overexposure from an 

emergency incident involving hazardous substances at this site. 

 

12.0 Employee Training 
 

Personnel who are not familiar with this site plan will receive training on its entire content and 

organization before working at the Site. 

 

Individuals involved with the fieldwork must be 40-hour OSHA HAZWOPER trained with current 8-hour 

refresher certification. 

 
I:\GETINGE SOURCING, LLC\2160339 - 1777 E HENRIETTA RD BCP APP DEV\REPORTS\IRMWP AOC#1 - ERH\APPENDIX 3- 
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Table 1 

Exposure Limits and Recognition Qualities 
 

Compound PEL-TWA (ppm)(b)(d) TLV-TWA (ppm)(c)(d) STEL LEL (%)(e) UEL (%)(f) IDLH (ppm)(g)(d) Odor Odor Threshold (ppm) Ionization Potential 

Acetone 750 500 NA 2.15 13.2 20,000 Sweet 4.58 9.69 

Anthracene 0.2 0.2 NA NA NA NA Faint aromatic NA NA 

Benzene 1 0.5 5 1.3 7.9 3000 Pleasant 8.65 9.24 

Benzo (a) pyrene (coal tar pitch 

volatiles) 0.2 0.1 NA NA NA 700 NA NA NA 

Benzo (a)anthracene NA NA NA NA NA NA NA NA NA 

Benzo (b) Fluoranthene NA NA NA NA NA NA NA NA NA 

Benzo (g,h,i)perylene NA NA NA NA NA NA NA NA NA 

Benzo (k) Fluoranthene NA NA NA NA NA NA NA NA NA 

Bromodichloromethane NA NA NA NA NA NA NA NA 10.88 

Carbon Disulfide 20 1 NA 1.3 50 500 Odorless or strong garlic type 0.096 10.07 

Chlorobenzene 75 10 NA 1.3 9.6 2,400 Faint almond 0.741 9.07 

Chloroform 50 2 NA NA NA 1,000 ethereal odor 11.7 11.42 

Chrysene NA NA NA NA NA NA NA NA NA 

1,2-Dichloroethylene 200 200 NA 9.7 12.8 400 Acrid NA 9.65 

1,2-Dichlorobenzene 50 25 NA 2.2 9.2   Pleasant   9.07 

Ethylbenzene 100 100 NA 1 6.7 2,000 Ether 2.3 8.76 

Fluoranthene NA NA NA NA NA NA NA NA NA 

Fluorene NA NA NA NA NA NA NA NA NA 

Isopropylbenzene NA NA NA NA NA NA NA NA NA 

Methane NA NA NA 5 15 NA NA NA 12.98 

Methylene Chloride 500 50 NA 12 23 5,000 Chloroform-like 10.2 11.35 

Naphthalene 10, Skin 10 NA 0.9 5.9 250 Moth Balls 0.3 8.12 

n-propylbenzene NA NA NA NA NA NA NA NA NA 

Phenanthrene NA NA NA NA NA NA NA NA NA 

Pyrene NA NA NA NA NA NA NA NA NA 

p-Isopropylbenzene NA NA NA NA NA NA NA NA NA 

sec-Butylbenzene NA NA NA NA NA NA NA NA NA 

Tetrachloroethane NA NA NA NA NA NA Sweet NA NA 

Toluene 100 100 NA 0.9 9.5 2,000 Sweet 2.1 8.82 

Trichloroethylene 100 50 NA 8 12.5 1,000 Chloroform 1.36 9.45 

1,2,4-Trimethylbenzene NA 25 NA 0.9 6.4 NA Distinct 2.4 NA 

1,3,5-Trimethylbenzene NA 25 NA NA NA NA Distinct 2.4 NA 

Vinyl Chloride 1 1 NA NA NA NA NA NA NA 

Xylenes (o,m,p) 100 100 NA 1 7 1,000 Sweet 1.1 8.56 

Metals 

Arsenic 0.01 0.2 NA NA NA 100, Ca Almond NA NA 

Cadmium 0.2 0.5 NA NA NA NA NA NA NA 

Chromium 1 0.5 NA NA NA NA NA NA NA 

Lead 0.05 0.15 NA NA NA 700 NA NA NA 

Mercury 0.05 0.05 NA NA NA 28 Odorless NA NA 

Selenium 0.2 0.02 NA NA NA Unknown NA NA NA 

Other  

Asbestos 0.1 (f/cc) NA 1.0 (f/cc) NA NA NA NA NA NA 

(a) Skin = Skin Absorption (e) Lower Exposure Limit (%) 

(b) OSHA-PEL Permissible Exposure Limit (flame weighted average, 8-hour): NIOSH Guide, June 1990 (f) Upper Exposure Limit (%) Notes: 

(c) ACGIH – 8 hour time weighted average from Threshold Limit Values and Biological Exposure Indices for 2003 (g) mmediately Dangerous to Life or Health Level: NIOSH Guide, June 1990 1. All values are given in parts per million (PPM) unless otherwise indicated 

(d) Metal compounds in mg/m3   2. Ca = Possible Human Carcinogen, no IDLH information 
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Appendix 1A 
New York State Department of Health 

Generic Community Air Monitoring Plan 
 
Overview 
 

A Community Air Monitoring Plan (CAMP) requires real-time monitoring for volatile organic 
compounds (VOCs) and particulates (i.e., dust) at the downwind perimeter of each designated work area 
when certain activities are in progress at contaminated sites. The CAMP is not intended for use in 
establishing action levels for worker respiratory protection. Rather, its intent 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 directly involved with the subject work activities) from potential airborne 
contaminant releases as a direct result of investigative and remedial work activities. The action levels 
specified herein require increased monitoring, corrective actions to abate emissions, and/or work 
shutdown. Additionally, the CAMP helps to confirm that work activities did not spread contamination 
off-site through the air. 
 

The generic CAMP presented below will be sufficient to cover many, if not most, sites. Specific 
requirements should be reviewed for each situation in consultation with NYSDOH to ensure proper 
applicability. In some cases, a separate site-specific CAMP or supplement may be required. Depending 
upon the nature of contamination, chemical- specific monitoring with appropriately-sensitive methods 
may be required. Depending upon the proximity of potentially exposed individuals, more stringent 
monitoring or response levels than those presented below may be required. Special requirements will be 
necessary for work within 20 feet of potentially exposed individuals or structures and for indoor work 
with co-located residences or facilities. These requirements should be determined in consultation with 
NYSDOH.  
 

Reliance on the CAMP should not preclude simple, common-sense measures to keep VOCs, dust, 
and odors at a minimum around the work areas. 
 
Community Air Monitoring Plan 
 

Depending upon the nature of known or potential contaminants at each site, real-time air 
monitoring for VOCs and/or particulate levels at the perimeter of the exclusion zone or work area will 
be necessary. Most sites will involve VOC and particulate monitoring; sites known to be contaminated 
with heavy metals alone may only require particulate monitoring. If radiological contamination is a 
concern, additional monitoring requirements may be necessary per consultation with appropriate 
DEC/NYSDOH staff.  
 

Continuous monitoring will be required for all ground intrusive activities and during the 
demolition of contaminated or potentially contaminated structures. Ground intrusive activities 
include, but are not limited to, soil/waste excavation and handling, test pitting or trenching, and the 
installation of soil borings or monitoring wells. 

 
Periodic monitoring for VOCs will be required during non-intrusive activities such as the 
collection of soil and sediment samples or the collection of groundwater samples from existing 
monitoring wells. APeriodic@ monitoring during sample collection might reasonably consist of 
taking a reading upon arrival at a sample location, monitoring while opening a well cap or 



  
 Final DER-10  Page 205 of 226 
 Technical Guidance for Site Investigation and Remediation May 2010 

overturning soil, monitoring during well baling/purging, and taking a reading prior to leaving a 
sample location. In some instances, depending upon the proximity of potentially exposed 
individuals, continuous monitoring may be required during sampling activities. Examples of such 
situations include groundwater sampling at wells on the curb of a busy urban street, in the midst of 
a public park, or adjacent to a school or residence. 

 
VOC Monitoring, Response Levels, and Actions 
 

Volatile organic compounds (VOCs) must be monitored at the downwind perimeter of the 
immediate work area (i.e., the exclusion zone) on a continuous basis or as otherwise specified. Upwind 
concentrations should be measured at the start of each workday and periodically thereafter to establish 
background conditions, particularly if wind direction changes. The monitoring work should be 
performed using equipment appropriate to measure the types of contaminants known or suspected to be 
present. The equipment should be calibrated at least daily for the contaminant(s) of concern or for an 
appropriate surrogate. The equipment should be capable of calculating 15-minute running average 
concentrations, which will be compared to the levels specified below. 
 

1. If the ambient air concentration of total organic vapors at the downwind perimeter of the work 
area or exclusion zone exceeds 5 parts per million (ppm) above background for the 15-minute average, 
work activities must be temporarily halted and monitoring continued. If the total organic vapor level 
readily decreases (per instantaneous readings) below 5 ppm over background, work activities can 
resume with continued monitoring. 
 

2. If total organic vapor levels at the downwind perimeter of the work area or exclusion zone 
persist at levels in excess of 5 ppm over background but less than 25 ppm, work activities must be 
halted, the source of vapors identified, corrective actions taken to abate emissions, and monitoring 
continued. After these steps, work activities can resume provided that the total organic vapor level 200 
feet downwind of the exclusion zone or half the distance to the nearest potential receptor or 
residential/commercial structure, whichever is less - but in no case less than 20 feet, is below 5 ppm over 
background for the 15-minute average. 
 

3. If the organic vapor level is above 25 ppm at the perimeter of the work area, activities must be 
shutdown. 
 

4. All 15-minute readings must be recorded and be available for State (DEC and NYSDOH) 
personnel to review. Instantaneous readings, if any, used for decision purposes should also be recorded.  
 
Particulate Monitoring, Response Levels, and Actions 
 

Particulate concentrations should be monitored continuously at the upwind and downwind 
perimeters of the exclusion zone at temporary particulate monitoring stations. The particulate 
monitoring should be performed using real-time monitoring equipment capable of measuring particulate 
matter less than 10 micrometers in size (PM-10) and capable of integrating over a period of 15 minutes 
(or less) for comparison to the airborne particulate action level. The equipment must be equipped with 
an audible alarm to indicate exceedance of the action level. In addition, fugitive dust migration should 
be visually assessed during all work activities. 
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1. If the downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/m3) greater 
than background (upwind perimeter) for the 15-minute period or if airborne dust is observed leaving the 
work area, then dust suppression techniques must be employed. Work may continue with dust 
suppression techniques provided that downwind PM-10 particulate levels do not exceed 150 mcg/m3 
above the upwind level and provided that no visible dust is migrating from the work area. 
 

2. If, after implementation of dust suppression techniques, downwind PM-10 particulate levels 
are greater than 150 mcg/m3 above the upwind level, work must be stopped and a re-evaluation of 
activities initiated. Work can resume provided that dust suppression measures and other controls are 
successful in reducing the downwind PM-10 particulate concentration to within 150 mcg/m3 of the 
upwind level and in preventing visible dust migration. 
 

3. All readings must be recorded and be available for State (DEC and NYSDOH) and County 
Health personnel to review. 
 
December 2009 
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Safety Data Sheet 
 

 
Issue Date:  09-Nov-2013 Revision Date:  06-Feb-2017 Version Number:  2.1
 

1. Identification 

 
Product Identifiers 
Product Name: Bright Dyes® FLT Yellow/Green Tablet 
 
Product Number: 101101 

 
Recommended Use & Restrictions on Use 

Water tracing & leak detection dye 

 

Manufacturer/Supplier 
Kingscote Chemicals, Inc. 
3334 South Tech Blvd. 
Miamisburg, OH 45342 
U.S.A. 
 
Emergency Telephone Number   
Company Telephone Number: (937) 886-9100 
Emergency Telephone (24 hr): INFOTRAC (800) 535-5053 (North America) 
    +1-352-323-3500 (International)

 

2. Hazards Identification 

 
Classification 
This chemical does not meet the hazardous criteria set forth by the 2012 OSHA Hazard Communication 
Standard (29 CFR 1910.1200). However, this Safety Data Sheet (SDS) contains valuable information critical 
to the safe handling and proper use of this product. This SDS should be retained and available for 
employees and other users of this product. 

 3. Composition/Information on Ingredients 

 
This product is not hazardous according to OSHA 29 CFR 1910.1200. Components not listed are not 
hazardous or are below reportable limits. 

 

4. First-Aid Measures 

First-Aid Measures 
 
Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 

15 minutes. If eye irritation persists: Get medical advice/attention. 

Skin Contact Wash thoroughly with plenty of soap and water. If skin irritation occurs: 
Get medical advice/attention. 

Inhalation Remove to fresh air. If breathing is difficult, administer oxygen; seek 
medical attention immediately. 
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Ingestion Rinse mouth. DO NOT induce vomiting. Drink plenty of water. Never give 
anything by mouth to an unconscious person. Get medical attention if large 
quantities were ingested or if nausea occurs. 

 Most Important Symptoms and Effects 
 
Symptoms Will cause staining of the skin on contact. May cause eye irritation. 

Inhalation of dust may cause respiratory irritation. Ingestion may cause 
urine to be a yellow/green color until the dye has been washed through the 
system. 

 
Indication of Any Immediate Medical Attention and Special Treatment Needed 

 
Notes to Physician Treat symptomatically. 

 

5. Fire-Fighting Measures 

Suitable Extinguishing Media 
Water spray (fog). Carbon dioxide (CO2). Dry chemical. 

Unsuitable Extinguishing Media 
Not determined 

Specific Hazards Arising from the Chemical 
Remote possibility of dust explosion. Burning may produce oxides of carbon and nitrogen (NOx). 

Protective Equipment and Precautions for Firefighters 
Wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full 
protective gear. 
 

6. Accidental Release Measures 

Personal Precautions, Protective Equipment and Emergency Procedures  
 

Personal Precautions Use personal protective equipment as recommended in Section 8. 

Environmental Precautions Prevent from entering into soil, ditches, sewers, waterways and/or 
groundwater. See Section 12 and Section 13. 

 
Methods and Material for Containment and Cleaning Up 
 

Methods for Containment Prevent further leakage or spillage if safe to do so. 

Methods for Cleaning Up Sweep up and collect into suitable containers for disposal. Flush area 
with water. 

 

 7. Handling and Storage 

Precautions for Safe Handling 
 

Advice on Safe Handling Handle in accordance with good industrial hygiene and safety practices. 
Use personal protection recommended in Section 8. Avoid contact with 
skin, eyes, or clothing. Avoid breathing dusts. Contaminated clothing 
should not be allowed out of the workplace. 
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Conditions for Safe Storage, Including Incompatibilities   
 

Storage Conditions Keep container tightly closed and store in a cool, dry, and well-
ventilated area. Store away from heat, sparks, open flame or any other 
ignition source. 

Incompatible Materials Bromine trifluoride. Lithium. Strong acids, bases, and oxidizing agents. 

  

8. Exposure Controls / Personal Protection 
 

Exposure Guidelines 
This product, as supplied, does not contain any hazardous materials with occupational exposure limits 
established by the region specific regulatory bodies. 
 
Engineering Controls 
Ensure adequate ventilation, especially in confined areas. Eyewash stations. Showers. 
 
Individual Protection Measures, Such as Personal Protective Equipment: 

Eye/Face Protection Avoid contact with eyes. 

Skin & Body Protection Rubber gloves. Suitable protective clothing. 

Respiratory Protection Use NIOSH-approved dust mask if dusty conditions exist. 

Hygiene Measures Handle in accordance with good industrial hygiene and safety practices. 

 

9. Physical and Chemical Properties 

Information on Basic Physical and Chemical Properties 
Physical State Solid Odor None apparent 
Appearance Orange tablet Odor Threshold Not determined 
Color Orange   
 
Property 

 
Values 

pH Not applicable 
Melting/Freezing Point Not applicable 
Boiling Point/Range Not applicable 
Flash Point Not applicable 
Evaporation Rate Not applicable 
Flammability (solid, gas) Not flammable 
Upper Flammability Limits Not applicable 
Lower Flammability Limits Not applicable 
Vapor Pressure Not applicable 
Vapor Density Not applicable 
Relative Density Not applicable 
Specific Gravity Not applicable 
Solubility Highly soluble in water with small amounts of insoluble residue 
Partition Coefficient Not determined 
Auto-ignition Temperature Not determined 
Decomposition Temperature Not determined 
Viscosity Not determined 
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10. Stability and Reactivity 

 
Reactivity 
Not reactive under normal conditions. 

Chemical Stability 
Stable under recommended storage conditions. 

Possibility of Hazardous Reactions 
None under normal processing. 

Conditions to Avoid 
Keep separated from incompatible substances. Keep out of reach of children. 

Incompatible Materials 
Bromine trifluoride. Lithium. Strong acids, bases, and oxidizing agents.  

Hazardous Decomposition Products 
Oxides of carbon and nitrogen (NOx). 

11: Toxicological Information 

Information on Likely Routes of Exposure 
 

Inhalation 
 

Avoid inhalation of dust. 

Ingestion Do not ingest. 

Skin Contact May cause an allergic skin reaction. 

Eye Contact Avoid contact with eyes. 

 
Delayed, Immediate, and Chronic Effects from Short- and Long-Term Exposure 
May cause an allergic skin reaction. 
 
Numerical Measures of Toxicity 
Not determined 
 
Symptoms Associated with Exposure 
See Section 4 of this SDS for symptoms. 

 
Carcinogenicity 
 

NTP 
 

None 

IARC None 

OSHA None 
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12. Ecological Information 

 
Ecotoxicity 
This product is not classified as environmentally hazardous. However, this does not exclude the possibility 
that large or frequent spills can have a harmful or damaging effect on the environment. 

 
Component Information 
Not available 
 
Persistence/Degradability 
This product is biodegradable. 

Bioaccumulation 
Not determined 
 
Mobility 
Not determined 
 
Other Adverse Effects 
Not determined 

13. Disposal Considerations 

Waste Disposal Methods 
Dispose of in accordance with federal, state, and local regulations. 

Contaminated Packaging 
Do not re-use empty containers.  Dispose of containers in accordance with federal, state, and local 
regulations. 

14. Transport Information 

Note 
See current shipping paper for most up-to-date shipping information, including exemptions and special 
circumstances. 

DOT 
 

Not regulated 

IATA Not regulated 

OMDG Not regulated 

 

15: Regulatory Information 

 
International Inventories 
Not determined 
 
U.S. Federal Regulations 
 

CERCLA 
 

This material, as supplied, does not contain any substances regulated as 
hazardous substances under the Comprehensive Environmental Response 
Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund 
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Amendments and Reauthorization Act (SARA) (40 CFR 355). 

SARA 313 Section 313 of Title III of the Superfund Amendments and Reauthorization 
Act of 1986 (SARA).  This product does not contain any chemicals which are 
subject to the reporting requirements of the Act and Title 40 of the Code of 
Federal Regulations, Part 372. 

CWA (Clean Water Act) This product does not contain any substances regulated as pollutants 
pursuant to the Clean Water Act (40 CFR 122.21 and 40 CFR 122.42). 

U.S. State Regulations 
 

California Proposition 65 
 

This product does not contain any Proposition 65 chemicals. 

U.S. State Right-to-Know This product does not contain any substances regulated under applicable 
state right-to-know regulations. 

 

16: Other Information 

 
HMIS 

Health Hazards Flammability Instability Special Hazards 

1 0 0 Not determined 

 
NFPA 

Health Hazards Flammability Physical Hazards Personal Protection 

1 0 0 B 

 
 

Issue Date 
 

09-Nov-2013 

Revision Date 06-Feb-2017 

Revision Note Content Review 

 
Disclaimer 
The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and 
belief at the date of its publication. The information given is designed only as a guidance for safe handling, 
use, processing, storage, transportation, disposal and release and is not to be considered a warranty or 
quality specification. The information relates only to the specific material designated and may not be valid 
for such material used in combination with any other materials or in any process, unless specified in the 
text. 
 

 
End of Safety Data Sheet 

 



SAFETY DATA SHEET
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SDS # :  BGCBS2
Revision date:  2017-07-25

Format:  NA
Version  1

1. PRODUCT AND COMPANY IDENTIFICATION

Product Identifier 

Product Name GeoFormÔ Soluble Mix

Recommended use of the chemical and restrictions on use 

Recommended Use: Remediation of contaminated soil and groundwater

Restrictions on Use Not for direct treatment of potable drinking water.

Manufacturer/Supplier 
PeroxyChem LLC
2005 Market Street
Suite 3200
Philadelphia, PA 19103
Phone: +1 267/ 422-2400  (General Information)
E-Mail:  sdsinfo@peroxychem.com

Emergency telephone numbers 
For leak, fire, spill or accident emergencies, call:
1 800 / 424 9300 (CHEMTREC - U.S.A.)
1 703 / 527 3887 (CHEMTREC - Collect - All Other Countries)
 1 303/ 389-1409 (Medical - U.S. - Call Collect)

2. HAZARDS IDENTIFICATION

Classification 

OSHA Regulatory Status

This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

Acute toxicity - Oral Category 4
Skin corrosion/irritation Category 2
Serious eye damage/eye irritation Category 2

GHS Label elements, including precautionary statements 

EMERGENCY OVERVIEW

Combustible dust

Warning
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Hazard Statements
H302 - Harmful if swallowed
H315 - Causes skin irritation
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Precautionary Statements - Prevention
P280 - Wear protective gloves and eye/face protection
P264 - Wash hands thoroughly after handling
P270 - Do not eat, drink or smoke when using this product
Dry or powdered ingredients are combustible.  Dispersal of finely divided dust from products into air may form mixtures that are
ignitable or explosive.  Minimize airborne dust generation and eliminate sources of ignition.

P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to
do. Continue rinsing
P337 + P313 - If eye irritation persists: Get medical advice/ attention
P302 + P352 - IF ON SKIN: Wash with plenty of water and soap
P332 + P313 - If skin irritation occurs: Get medical advice/ attention
P362 - Take off contaminated clothing and wash before reuse
P301 + P312 - IF SWALLOWED: Call a POISON CENTER or doctor if you feel unwell
P330 - Rinse mouth

Precautionary Statements - Disposal
P501 - Dispose of contents/ container to an approved waste disposal plant

Hazards not otherwise classified (HNOC)  
No hazards not otherwise classified were identified.

Other Information  
CONTAINMENT HAZARD: Any vessel that contains wet product must be vented due to potential pressure build up from gases.

Unknown acute toxicity
0% of the mixture consists of ingredient(s) of unknown toxicity

4. FIRST AID MEASURES

Eye Contact Hold eyes open and rinse slowly and gently with water for 15 to 20 minutes.  Remove
contact lenses, if present, after the first 5 minutes, then continue rinsing eye. Call a poison
control center or doctor for further treatment advice.

Skin Contact Take off contaminated clothing. Wash off immediately with soap and plenty of water for at
least 15 minutes. Get medical attention if irritation develops and persists. Wash
contaminated clothing before reuse.

H319 - Causes serious eye irritation
May form combustible dust concentrations in air

3. COMPOSITION/INFORMATION ON INGREDIENTS

Chemical name CAS-No Weight %
Ferrous Sulfate Monohydrate 17375-41-6 30 - 35

Sulfite Proprietary 5 - 10
Proprietary Proprietary 50 - 55

Inorganic salt Proprietary 5 - 10
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Inhalation Move victim to fresh air. If breathing difficulty or discomfort occurs and persists, obtain
medical attention.

Ingestion Rinse mouth with water and afterwards drink plenty of water or milk. Get medical attention if
symptoms occur.

Most important symptoms and
effects, both acute and delayed

Causes serious eye irritation. May cause skin irritation. Inhalation of dust in high
concentration may cause irritation of respiratory system.

Indication of immediate medical
attention and special treatment
needed, if necessary

Treat symptomatically

6. ACCIDENTAL RELEASE MEASURES

Personal Precautions Avoid dust formation. Eliminate all ignition sources (no smoking, flares, sparks or flames in
immediate area). Avoid contact with eyes. Use personal protective equipment. For personal
protection see Section 8.

Other For further clean-up instructions, call PeroxyChem Emergency Hotline number listed in
Section 1 "Product and Company Identification" above.

Environmental Precautions Local authorities should be advised if significant spillages cannot be contained.

Methods for Containment Maintain good housekeeping practices to avoid accumulation of settled dust, especially on
overhead surfaces. Cover powder spill with plastic sheet or tarp to minimize spreading and
keep powder dry.

Methods for cleaning up Pick up and transfer to properly labeled containers. Take precautionary measures against
static discharges. Avoid wetting dust and clean up as a dry powder with appropriate PPE
for handling dry dusty materials; store in containers that keep material dry, segregated but
allow to vent. The waste may be recovered and recycled.

7. HANDLING AND STORAGE

Handling Avoid contact with eyes. Avoid breathing dust. Wear personal protective equipment. Refer
to Section 8. Minimize dust generation and accumulation. Keep away from open flames, hot
surfaces and sources of ignition. Dry powdered material can build static electricity when
subjected to the friction of transfer and mixing operations.  Provide adequate precautions,
such as electrical grounding and bonding, or inert atmosphere.

Storage Store in a well-ventilated place. Keep cool. Keep away from open flames, hot surfaces and

5. FIRE-FIGHTING MEASURES

Suitable Extinguishing Media Carbon dioxide (CO2). Dry chemical. Water spray. Foam.

Specific Hazards Arising from the
Chemical

Fine dust dispersed in air, in sufficient concentrations, and in the presence of an ignition
source is a potential dust explosion hazard.

Flammable properties Combustible material

Hazardous Combustion Products Oxides of sulfur. Carbon monoxide.

Explosion data 
Sensitivity to Mechanical Impact Not sensitive.
Sensitivity to Static Discharge Fine dust dispersed in air, in sufficient concentrations, and in the presence of an ignition

source is a potential dust explosion hazard.

Protective equipment and
precautions for firefighters

As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH
(approved or equivalent) and full protective gear.
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sources of ignition. Any vessel that contains wet product must be vented due to potential
pressure build up from gases.

Incompatible products Oxidizing agents Strong acids Strong bases  Oxidizing agents. Strong acids. Strong bases.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Control parameters  

Exposure Guidelines .

Chemical name ACGIH TLV OSHA PEL NIOSH Mexico
Ferrous Sulfate
Monohydrate
 17375-41-6

TWA: 1 mg/m3 - - -

Chemical name British Columbia Quebec Ontario TWAEV Alberta
Ferrous Sulfate
Monohydrate
 17375-41-6

TWA: 1 mg/m3 TWA: 1.0 mg/m3 TWA: 1 mg/m3 TWA: 1 mg/m3

Appropriate engineering controls

Engineering measures Provide appropriate exhaust ventilation at places where dust is formed. Use grounding and
bonding of dry handling equipment for pneumatics or free falling powder during processing
in enclosed systems. Use only appropriately classified electrical equipment and powered
industrial trucks. and.

Individual protection measures, such as personal protective equipment

Eye/Face Protection Whenever airborn dust concentrations are high, appropriate protective eyewear, such as
mono-goggles, should be worn to prevent eye contact.

Skin and Body Protection Wear suitable protective clothing. Protective shoes or boots.

Hand Protection Protective gloves

Respiratory Protection Whenever dust in the worker's breathing zone cannot be controlled with ventilation or other
engineering means, workers should wear respirators or dust masks approved by
NIOSH/MSHA, EU CEN or comparable organization to protect against airborne dust.

Hygiene measures Clean water should be available for washing in case of eye or skin contamination. Remove
and wash contaminated clothing before re-use. Do not eat, drink or smoke when using this
product.

9. PHYSICAL AND CHEMICAL PROPERTIES

Information on basic physical and chemical properties

Appearance Light-tan powder
Physical State Solid
Color Light tan
Odor No information available
Odor threshold No information available
pH 6.84  (1% solution)
Melting point/freezing point  No information available
Boiling Point/Range No information available
Flash point No information available
Evaporation Rate No information available
Flammability (solid, gas) Combustible material
Flammability Limit in Air

Upper flammability limit: No information available
Lower flammability limit: No information available

Vapor pressure No information available
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Vapor density No information available
Density No information available
Specific gravity No information available
Water solubility Soluble in water
Solubility in other solvents  No information available
Partition coefficient No information available
Autoignition temperature No information available
Decomposition temperature No information available
Viscosity, kinematic   Not applicable (Solid)
Viscosity, dynamic No information available
Explosive properties Low level dust explosion hazard
Kst St1 Class dust
Oxidizing properties No information available
Molecular weight No information available
Bulk density 0.99 g/cm³ (loose) / 1.15 g/cm³ (tapped)

11. TOXICOLOGICAL INFORMATION

Product Information  

No acute toxicity information is available for this product. Data is for major component in product. May be harmful if swallowed.
Irritating to eyes and skin.

Unknown acute toxicity 0% of the mixture consists of ingredient(s) of unknown toxicity

LD50 Oral  319  mg/kg (rat, 4 hr) (ferrous sulfate)
LD50 Dermal No information available
LC50 Inhalation No information available

Serious eye damage/eye irritation Irritating to eyes.
Skin corrosion/irritation Irritating to skin.

Component Information
Chemical name LD50 Oral LD50 Dermal LC50 Inhalation NOAEL Oral Value

Trade secret
 ()

= 5680 mg/kg  ( Rat ) > 22 mg/L  ( Rat ) 1 h

Information on toxicological effects  

Symptoms Dust is irritating eyes, nose, throat, and lungs.

10. STABILITY AND REACTIVITY

Reactivity  None under normal use conditions.

Chemical Stability Stable under recommended storage conditions.

Possibility of Hazardous Reactions Avoid generating dust; fine dust dispersed in air in sufficient concentrations, and in the
presence of an ignition source is a potential dust explosion hazard. Product may form
by-products during processing which can be toxic or potentially explosive such as
hydrogen, hydrogen sulfide and carbon monoxide.

Hazardous polymerization Hazardous polymerization does not occur.

Conditions to avoid Heat, flames and sparks.

Incompatible materials Oxidizing agents. Strong acids. Strong bases.

Hazardous Decomposition Products Thermal decomposition can lead to release of irritating and toxic gases and vapors:
Hydrogen sulfide Hydrogen gas, Sulfur oxides, Carbon oxides (COx), Calcium oxides,
Potassium oxides.
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Delayed and immediate effects as well as chronic effects from short and long-term exposure  

Chronic toxicity Chronic exposure to dust at concentrations exceeding occupational exposure limits may
cause pneumoconosis (lung disease).

Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.

Chemical name ACGIH IARC NTP OSHA
Sulfite Group 3

IARC (International Agency for
Research on Cancer)

Group 3 - Not classifiable as to its carcinogenicity to humans

Mutagenicity This product is not recognized as mutagenic by Research Agencies

Reproductive toxicity This product is not recognized as reprotox by Research Agencies.

STOT - single exposure None known.
STOT - repeated exposure None known.

Aspiration hazard Not applicable.

13. DISPOSAL CONSIDERATIONS

Waste disposal methods This material, as supplied, is not a hazardous waste according to Federal regulations (40
CFR 261). This material could become a hazardous waste if it is mixed with or otherwise
comes in contact with a hazardous waste, if chemical additions are made to this material, or
if the material is processed or otherwise altered. Consult 40 CFR 261 to determine whether
the altered material is a hazardous waste. Consult the appropriate state, regional, or local
regulations for additional requirements. Recovery/recycling recommended.

Contaminated Packaging Dispose of in accordance with local regulations.

14. TRANSPORT INFORMATION

12. ECOLOGICAL INFORMATION

Ecotoxicity 

Ecotoxicity effects Ecotoxicity effects of component substances

Chemical name Toxicity to algae Toxicity to fish Toxicity to
Microorganisms

Toxicity to daphnia
and other aquatic

invertebrates
Trade secret 96 h LC50:  220 - 460

mg/L (Leuciscus idus)
static

24 h LC50: = 330 mg/L
(Psammechinus

miliaris)

Persistence and degradability The organic components are biodegradable and can be expected to contribute to BOD.
Biodegradability does not pertain to inorganic substances.

Bioaccumulation Bioaccumulation is unlikely.

Mobility No information available.

Other Adverse Effects

Page  6 / 8

None known.



GeoFormÔ Soluble Mix
SDS # :  BGCBS2

Revision date:  2017-07-25
Version  1

DOT NOT REGULATED

TDG NOT REGULATED

15. REGULATORY INFORMATION
U.S. Federal Regulations 

SARA 313
Section 313 of Title III of the Superfund Amendments and Reauthorization Act of 1986 (SARA).  This product does not contain any
chemicals which are subject to the reporting requirements of the Act and Title 40 of the Code of Federal Regulations, Part 372

SARA 311/312 Hazard Categories 
This product has the following hazards that are reportable under The Emergency Planning and Community Right-to-Know rule
(EPCRA Tier II):

• Acute toxicity
• Serious eye damage/eye irritation
• Skin corrosion/irritation
• Combustible dust

Clean Water Act
This product does not contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122.21 and 40
CFR 122.42)

CERCLA/EPCRA
This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and
Reauthorization Act (SARA) (40 CFR 355).  There may be specific reporting requirements at the local, regional, or state level
pertaining to releases of this material

US State Regulations 

U.S. State Right-to-Know Regulations
This product does not contain any substances regulated under applicable state right-to-know regulations

California Proposition 65
This product does not contain any Proposition 65 chemicals

CANADA

Environmental Emergencies
This product contains no substances listed under Canada's Environmental Emergency regulations.

Canadian National Pollutant Release Inventory
This product contains no substances reportable under Canada's National Pollutant Release Inventory regulations.

International Inventories 

Component TSCA DSL EINECS/EL ENCS China KECL PICCS
(Philippines

AICS NZIoC
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(United
States)

(Canada) INCS
(Europe)

(Japan) (IECSC) (Korea) ) (Australia) (New
Zealand)

Ferrous Sulfate
Monohydrate

 17375-41-6 ( 30 -
35 )

X X

Sulfite
  ( 5 - 10 )

X X X X X X X X X

Proprietary
  ( 50 - 55 )

X X X X

Inorganic salt
  ( 5 - 10 )

X X X X X X X X X

Mexico 

Mexico - Grade Slight risk, Grade 1

16. OTHER INFORMATION

NFPA/HMIS Ratings Legend Severe = 4; Serious = 3; Moderate = 2; Slight = 1; Minimal = 0

References Refer to NFPA 654, Standard for the Prevention of Fire and Dust Explosions from the
Manufacturing, Processing, and Handling of Combustible Particulate Solids , for safe
handling.

Revision date: 2017-07-25
Revision note Initial Release
Issuing Date: 2018-02-22

Disclaimer
PeroxyChem believes that the information and recommendations contained herein (including data and statements) are
accurate as of the date hereof. NO WARRANTY OF FITNESS FOR ANY PARTICULAR PURPOSE, WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESSED OR IMPLIED, IS MADE CONCERNING THE INFORMATION
PROVIDED HEREIN. The information provided herein relates only to the specified product designated and may not be
applicable where such product is used in combination with any other materials or in any process. Further, since the
conditions and methods of use are beyond the control of PeroxyChem, PeroxyChem expressly disclaims any and all
liability as to any results obtained or arising from any use of the products or reliance on such information.

Prepared By:
PeroxyChem

© 2018 PeroxyChem.  All Rights Reserved.
End of Safety Data Sheet

NFPA Health Hazards  1 Flammability  1 Stability  0 Special Hazards  -
HMIS Health Hazards  1 Flammability  1 Physical hazard  0
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SAFETY DATA SHEET
GeoFormÔ Extended Release

SDS # :  GEOS
Revision date:  2018-04-18

Format:  NA
Version  1

1. PRODUCT AND COMPANY IDENTIFICATION

Product Identifier 

Product Name GeoFormÔ Extended Release

Recommended use of the chemical and restrictions on use 

Recommended Use: Remediation of contaminated soil and groundwater

Restrictions on Use Use as recommended by the label.

Manufacturer/Supplier 
PeroxyChem LLC
2005 Market Street
Suite 3200
Philadelphia, PA 19103
267/422-2400 (General Information)
sdsinfo@peroxychem.com (E-Mail General Information)

Emergency telephone numbers 
For leak, fire, spill or accident emergencies, call:
1 800 / 424 9300 (CHEMTREC - U.S.A.)
1 703 / 527 3887 (CHEMTREC - Collect - All Other Countries)
 1 303/ 389-1409 (Medical - U.S. - Call Collect)

2. HAZARDS IDENTIFICATION

Classification 

OSHA Regulatory Status
This material is considered hazardous by the OSHA Hazard Communication Standard (29 CFR 1910.1200) and the 2015
Workplace Hazardous Materials Information System (WHMIS)

GHS Label elements, including precautionary statements 

EMERGENCY OVERVIEW

Precautionary Statements - Prevention

Combustible dust

Warning

Hazard Statements
May form combustible dust concentrations in air
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Keep away from all ignition sources including heat,sparks and flame.
Keep container closed and grounded.
Prevent dust accumulations to minimize explosion hazard.

Hazards not otherwise classified (HNOC)  
No hazards not otherwise classified were identified.

Other Information  
CONTAINMENT HAZARD: Any vessel that contains wet product must be vented due to potential pressure build up from gases.

4. FIRST AID MEASURES

Eye Contact Rinse thoroughly with plenty of water, also under the eyelids. If irritation persists, call a
physician.

Skin Contact Wash off with warm water and soap. In the case of skin irritation or allergic reactions see a
physician.

Inhalation Remove person to fresh air.  If breathing is difficult or if discomfort occurs and persists,
obtain medical attention.

Ingestion Clean mouth with water and afterwards drink plenty of water. Get medical attention if
symptoms occur.

Most important symptoms and
effects, both acute and delayed

Inhalation of dust in high concentration may cause irritation of respiratory system.

Indication of immediate medical
attention and special treatment
needed, if necessary

Treat symptomatically

3. COMPOSITION/INFORMATION ON INGREDIENTS

Chemical name CAS-No Weight %
iron salt Proprietary 15 - 20

Iron 7439-89-6 40 - 50
Trade secret Proprietary < 3

Organic amendment Proprietary 20 - 30%
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6. ACCIDENTAL RELEASE MEASURES

Personal Precautions Avoid dust formation. Eliminate all ignition sources (no smoking, flares, sparks or flames in
immediate area). Avoid contact with eyes. Use personal protective equipment. For personal
protection see Section 8.

Other For further clean-up instructions, call PeroxyChem Emergency Hotline number listed in
Section 1 "Product and Company Identification" above.

Environmental Precautions Local authorities should be advised if significant spillages cannot be contained.

Methods for Containment Maintain good housekeeping practices to avoid accumulation of settled dust, especially on
overhead surfaces. Cover powder spill with plastic sheet or tarp to minimize spreading and
keep powder dry.

Methods for cleaning up Pick up and transfer to properly labeled containers. Take precautionary measures against
static discharges. Avoid wetting dust and clean up as a dry powder with appropriate PPE
for handling dry dusty materials; store in containers that keep material dry, segregated but
allow to vent. The waste may be recovered and recycled.

7. HANDLING AND STORAGE

Handling Avoid contact with eyes. Avoid breathing dust. Wear personal protective equipment. Refer
to Section 8. Minimize dust generation and accumulation. Keep away from open flames, hot
surfaces and sources of ignition. Dry powdered material can build static electricity when
subjected to the friction of transfer and mixing operations.  Provide adequate precautions,
such as electrical grounding and bonding, or inert atmosphere.

Storage Store in a well-ventilated place. Keep cool. Keep away from open flames, hot surfaces and
sources of ignition. Any vessel that contains wet product must be vented due to potential
pressure build up from gases.

Incompatible products Oxidizing agents Strong acids Strong bases  Oxidizing agents. Strong acids. Strong bases.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Control parameters  

Exposure Guidelines .

Chemical name ACGIH TLV OSHA PEL NIOSH Mexico
iron salt TWA: 1 mg/m3 - - -

5. FIRE-FIGHTING MEASURES

Suitable Extinguishing Media Carbon dioxide (CO2). Dry chemical. Water spray. Foam.

Specific Hazards Arising from the
Chemical

Fine dust dispersed in air, in sufficient concentrations, and in the presence of an ignition
source is a potential dust explosion hazard.

Flammable properties Not combustible

Hazardous Combustion Products Oxides of sulfur. Carbon monoxide.

Explosion data 
Sensitivity to Mechanical Impact Not sensitive.
Sensitivity to Static Discharge Fine dust dispersed in air, in sufficient concentrations, and in the presence of an ignition

source is a potential dust explosion hazard.

Protective equipment and
precautions for firefighters

As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH
(approved or equivalent) and full protective gear.
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salt TWA: 10 mg/m3 - - -

Chemical name British Columbia Quebec Ontario TWAEV Alberta
iron salt TWA: 1 mg/m3 TWA: 1.0 mg/m3 TWA: 1 mg/m3 TWA: 1 mg/m3

salt - - TWA: 10 mg/m3

inhalable
-

Appropriate engineering controls

Engineering measures Provide appropriate exhaust ventilation at places where dust is formed. Use grounding and
bonding of dry handling equipment for pneumatics or free falling powder during processing
in enclosed systems. Use only appropriately classified electrical equipment and powered
industrial trucks. and.

Individual protection measures, such as personal protective equipment

Eye/Face Protection Whenever airborn dust concentrations are high, appropriate protective eyewear, such as
mono-goggles, should be worn to prevent eye contact.

Skin and Body Protection Wear suitable protective clothing. Protective shoes or boots.

Hand Protection Protective gloves

Respiratory Protection Whenever dust in the worker's breathing zone cannot be controlled with ventilation or other
engineering means, workers should wear respirators or dust masks approved by
NIOSH/MSHA, EU CEN or comparable organization to protect against airborne dust.

Hygiene measures Clean water should be available for washing in case of eye or skin contamination. Remove
and wash contaminated clothing before re-use. Do not eat, drink or smoke when using this
product.

9. PHYSICAL AND CHEMICAL PROPERTIES

Information on basic physical and chemical properties

Appearance Brown Powder
Physical State Solid
Color Brown
Odor No information available
Odor threshold No information available
pH 6 - 8
Melting point/freezing point  No information available
Boiling Point/Range No information available
Flash point No information available
Evaporation Rate No information available
Flammability (solid, gas) Combustible material
Flammability Limit in Air

Upper flammability limit: No information available
Lower flammability limit: No information available

Vapor pressure No information available
Vapor density No information available
Density No information available
Specific gravity No information available
Water solubility Insoluble in water
Solubility in other solvents  No information available
Partition coefficient No information available
Autoignition temperature No information available
Decomposition temperature No information available
Viscosity, kinematic   Not applicable (Solid)
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Viscosity, dynamic Not applicable
Explosive properties Low level dust explosion hazard
Oxidizing properties Not applicable
Molecular weight No information available
Bulk density 0.92 g/cm³ (loose) / 1.13 g/cm³ (tapped)

11. TOXICOLOGICAL INFORMATION

Product Information  

Product does not present an acute toxicity hazard based on known information.

Serious eye damage/eye irritation Product dust may cause mechanical eye irritation.
Skin corrosion/irritation Minimally irritating.

Chemical name LD50 Oral LD50 Dermal LC50 Inhalation NOAEL Oral Value
Iron

 (7439-89-6)
98600 mg/kg  ( Rat )

Trade secret
 ()

= 5680 mg/kg  ( Rat ) > 22 mg/L  ( Rat ) 1 h

Trade secret
 ()

= 8500 mg/kg  ( Rat )

Viscosity modifier
 ()

6770 mg/kg  ( Rat )

Information on toxicological effects  

Symptoms No information available.

Delayed and immediate effects as well as chronic effects from short and long-term exposure  

Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.

Chemical name ACGIH IARC NTP OSHA
Trade secret Group 3

IARC (International Agency for
Research on Cancer)

Group 3 - Not classifiable as to its carcinogenicity to humans

Mutagenicity No known mutagenic or teratogenic effects.

10. STABILITY AND REACTIVITY

Reactivity  None under normal use conditions.

Chemical Stability Stable under recommended storage conditions.

Possibility of Hazardous Reactions Avoid generating dust; fine dust dispersed in air in sufficient concentrations, and in the
presence of an ignition source is a potential dust explosion hazard. Product may form
by-products during processing which can be toxic or potentially explosive such as
hydrogen, hydrogen sulfide and carbon monoxide.

Hazardous polymerization Hazardous polymerization does not occur.

Conditions to avoid Heat, flames and sparks.

Incompatible materials Oxidizing agents. Strong acids. Strong bases.

Hazardous Decomposition Products Thermal decomposition can lead to release of irritating and toxic gases and vapors:
Hydrogen sulfide Hydrogen gas, Sulfur oxides, Carbon oxides (COx),
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Reproductive toxicity This product does not contain any known or suspected reproductive hazards.

STOT - single exposure No information available.
STOT - repeated exposure No information available.

Aspiration hazard No information available.

13. DISPOSAL CONSIDERATIONS

Waste disposal methods This material, as supplied, is not a hazardous waste according to Federal regulations (40
CFR 261). This material could become a hazardous waste if it is mixed with or otherwise
comes in contact with a hazardous waste, if chemical additions are made to this material, or
if the material is processed or otherwise altered. Consult 40 CFR 261 to determine whether
the altered material is a hazardous waste. Consult the appropriate state, regional, or local
regulations for additional requirements. Recovery/recycling recommended.

Contaminated Packaging Dispose of in accordance with local regulations.

14. TRANSPORT INFORMATION

DOT NOT REGULATED

TDG NOT REGULATED

15. REGULATORY INFORMATION

12. ECOLOGICAL INFORMATION

Ecotoxicity 

Ecotoxicity effects Harmful to aquatic organisms, may cause long-term adverse effects in the aquatic
environment

Chemical name Toxicity to algae Toxicity to fish Toxicity to
Microorganisms

Toxicity to daphnia
and other aquatic

invertebrates
Iron 96 h LC50: = 13.6 mg/L

(Morone saxatilis) static
Trade secret 96 h LC50:  220 - 460

mg/L (Leuciscus idus)
static

24 h LC50: = 330 mg/L
(Psammechinus

miliaris)

Persistence and degradability The organic components are biodegradable and can be expected to contribute to BOD.
Biodegradability does not pertain to inorganic substances.

Bioaccumulation Bioaccumulation is unlikely.

Mobility No information available.

Other Adverse Effects None known.
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U.S. Federal Regulations 

SARA 313
Section 313 of Title III of the Superfund Amendments and Reauthorization Act of 1986 (SARA).  This product does not contain any
chemicals which are subject to the reporting requirements of the Act and Title 40 of the Code of Federal Regulations, Part 372

SARA 311/312 Hazard Categories 
This product is not subject to reporting under the Emergency Planning and Community Right-to-Know rule.

Clean Water Act
This product does not contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122.21 and 40
CFR 122.42)

CERCLA/EPCRA
This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and
Reauthorization Act (SARA) (40 CFR 355).  There may be specific reporting requirements at the local, regional, or state level
pertaining to releases of this material

US State Regulations 

U.S. State Right-to-Know Regulations
This product contains the following substances regulated under state Right-to-Know laws:

Chemical name Massachusetts New Jersey Pennsylvania Illinois Rhode Island

salt X

Trade secret X

California Proposition 65
This product does not contain any Proposition 65 chemicals

CANADA

Environmental Emergencies
This product contains no substances listed under Canada's Environmental Emergency regulations.

Canadian National Pollutant Release Inventory
This product contains no substances reportable under Canada's National Pollutant Release Inventory regulations.

International Inventories 

Component TSCA
(United
States)

DSL
(Canada)

EINECS/EL
INCS

(Europe)

ENCS
(Japan)

China
(IECSC)

KECL
(Korea)

PICCS
(Philippines

)

AICS
(Australia)

NZIoC
(New

Zealand)
iron salt

  ( 15 - 20 )
X X

Iron
 7439-89-6 ( 40 -

50 )

X X X X X X X X

Trade secret
  ( < 3 )

X X X X X X X X X

Organic
amendment

  ( NF )

X X X X X X

salt
  ( NF )

X X X X

Trade secret X X X X X X X X X
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  ( NF )

Mexico 

Mexico - Grade Minimum risk, Grade 0

16. OTHER INFORMATION

Revision date: 2018-04-18
Revision note No information available

Disclaimer
PeroxyChem believes that the information and recommendations contained herein (including data and statements) are
accurate as of the date hereof. NO WARRANTY OF FITNESS FOR ANY PARTICULAR PURPOSE, WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESSED OR IMPLIED, IS MADE CONCERNING THE INFORMATION
PROVIDED HEREIN. The information provided herein relates only to the specified product designated and may not be
applicable where such product is used in combination with any other materials or in any process. Further, since the
conditions and methods of use are beyond the control of PeroxyChem, PeroxyChem expressly disclaims any and all
liability as to any results obtained or arising from any use of the products or reliance on such information.

Prepared By:
PeroxyChem

GeoForm -  Trademark of Peroxychem
© 2018 PeroxyChem.  All Rights Reserved.

End of Safety Data Sheet

NFPA Health Hazards  1 Flammability  1 Stability  0 Special Hazards  -
HMIS Health Hazards  1 Flammability  1 Physical hazard  0
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STANDARD OPERATING 
PROCEDURE 

 

PROCEDURE 
No: 3.1 

Procedure Title:                 Hot Groundwater Sampling 

Author: TRS Team Issue Date: 4/22/08 

Revisions: 

Date Initials Revision Description Revision # 

04-14-09  Update Format, include pictures 2 

06-27-09 LS 
Add Scope, responsibilities, training, definitions, 
Recordkeeping, and new procedures 

3 

06-25-10 LS Update Drawings 4 

07-27-12 LS Review and update SOP; changes to pump usage 5 

12/15/14 TP Annual Review, MW access caution 6 

12/4/17 GK Annual review; procedure updates 7 

Reviewed and Approved by (initial and date): 

SOP/ Revision # Health & Safety Operations 

Original 4/22/08 4/22/08 

REV 2 4/14/09 4/14/09 

REV 3 6/27/09 6/27/09 

REV 4 6/25/10 6/25/10 

REV 5 7/27/12 7/27/12 

REV 6 1/21/16 1/21/16 

REV 7 
 

12/4/17 
 

12/4/17 
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1.0 PURPOSE 

This standard operating procedure (SOP) provides uniform procedures for the safe collection of 
representative groundwater samples during or after the application of electrical resistance heating 
(ERH) or other in situ thermal technologies (ISTT). This procedure specifically addresses sampling of 
groundwater that has been heated during the thermal remediation process. 

2.0 SCOPE 

This SOP provides the relevant information and steps for the collection of groundwater samples during 
or after the application of ERH using modified low-flow sampling procedures. This SOP draws 
information primarily from the United States Environmental Protection Agency’s (USEPA’s) groundwater 
issue paper, Low-Flow (minimal drawdown) Ground-Water Sampling Procedure (Puls and Barcelona, 
1996). Modifications to the EPA methodology have been made to accommodate groundwater 
temperatures that have been elevated from the application of ERH. Only personnel trained to the 
minimum requirements outlined in Section 7.0 of this SOP are authorized to collect hot groundwater 
samples at TRS ERH project sites. 

The USEPA guidance document recommends continual monitoring of water levels during the purge and 
sample process to ensure that minimal drawdown is occurring (Puls and Barcelona, 1996). Due to the 
safety hazards associated with opening groundwater monitoring wells where heated groundwater is 
present at ERH project sites, groundwater level measurements (depth to groundwater) will not be 
collected as part of hot groundwater sampling activities. If the TRS project site has been constructed 
with pressure transducers to monitor groundwater gradients, readings from the transducers will be 
monitored as feasible to minimize groundwater drawdown. If previous sampling records or 
hydrogeologic data is available, this information shall be used to develop target flow rates for the 
groundwater sampling effort. 

These procedures assume that dedicated sample tubing and pumping systems for each monitoring well 
have been established prior to application of electrical energy to the subsurface.  

Caution - Access to groundwater monitoring wells during a TRS ERH or ISTT application is 
prohibited without TRS management approval. If intrusive work is required to complete 
the sampling efforts, or minimally accessing (removing) a well cap, an additional activity 
hazard analysis (AHA) must be created specific to the site and activity and reviewed and 
approved by the TRS project manager (PM), TRS Health and Safety Officer (HSO), and, the 
TRS authorized employee approving the Startup Checklist (SUCL).  

Samples collected using this SOP are generally used for optimizing system performance. Samples 
collected using this procedure may also be used for regulatory compliance and/or site closure. 

TRS Group, Inc. (TRS) personnel shall use this procedure in conjunction with site-specific Health and 
Safety Plans (HASP), sample analysis plans, and permit requirements. These are standard (i.e., typically 
applicable) operating procedures that may be varied or changed as required, dependent on-site 
conditions, equipment limitations, permit requirements, or limitations imposed by the procedure. The 
ultimate procedures, including any deviations from this SOP, shall be documented on the groundwater 
sampling form. 

Groundwater sampling typically is performed while the power application to the treatment area is shut 
off and locked out by a competent person in accordance with TRS SOP 1.1 Lockout/Tagout (LOTO; TRS 
2009). The decision regarding the application of energy to the subsurface during groundwater sampling 
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will be determined on a case-by-case basis dependent on specific site conditions and engineering 
controls. Refer to the site-specific Health and Safety Plan (HASP) and consult with the PM and Site 
Health and Safety Officer (SHSO) for site-specific requirements and restrictions. 

3.0 DEFINITIONS 

Authorized employee 

Any designated employee who locks out or tags out equipment in order to perform servicing or 
maintenance. This person must have completed the mandatory LOTO training described in SOP 1.1 
LOTO to be qualified as an authorized worker. Only an authorized worker installs and removes his or 
her own lock and tag as required by this program.  

Competent Person 

Any designated employee who has been trained in proper procedures for hot groundwater sampling 
at thermal remediation sites. This person must have completed the mandatory training outlined in 
Section 7.0 to be qualified as a competent person. 

ERH – Electrical Resistance Heating 

ERH is a process whereby soils and groundwater are heated by passing an electrical current through 
the subsurface volume to be remediated. 

Bladder Pump 

Submersible pump with external control unit used for pumping fluids at greater depths. The bladder 
pump consists of an internal flexible bladder that is positioned within a rigid pump body constructed 
of stainless steel. The inner bladder is equipped with one-way inlet and outlet valves and passively 
fills with water when the pump is at depth by virtue of hydrostatic pressure. Following the fill cycle, 
compressed air from a cylinder or compressor at the wellhead is delivered to the pump through 
tubing and is used to compress the bladder. The applied pressure then causes the flexible bladder to 
compress and closes the bottom check valve, forcing water from the bladder into the discharge 
tubing. During a vent cycle, the pressure is released from the drive tubing. The bladder returns to its 
initial state as water re-enters the pump, while the top check valve prevents water already in the 
discharge tubing from falling back into the bladder. The pumping sequence consists of repeated 
fill/compress cycles, using a pneumatic controller positioned at the wellhead. 
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LOTO 

Lockout/Tagout. The practice of using a tag for visibility and awareness in conjunction with 
placement of a keyed device ("lock") on an energy isolating device, in accordance with TRS SOP 1.1, 
Lockout/Tagout to prevent the unwanted activation of mechanical or electrical equipment. Lockout 
ensures the equipment being controlled cannot be operated until the lock is removed. 

Low-Flow Purging 

A USEPA approved purge-and-sample method used to minimize stress on the formation (minimal 
drawdown) which results in less mixing of stagnant casing water with formation water. Additional 
advantages of using low-flow purging methods include the following: 

• Samples are more representative of actual contaminant loading. 

• Disturbance at the sampling point is minimal which minimizes sampling artifacts. 

• Less operator variability occurs between sampling events. 

• Decreased amount of investigation-derived waste (IDW) is produced.  

• Need for filtration is reduced.  

• Sample consistency is increased. 

Flow-rates during low-flow purging/sampling are site-specific, based on hydrology, but are generally 
in the order of 0.1 to 0.5 L/min. Proper screen location, screen length, well construction and well 
development techniques may impact the effectiveness of low-flow purging. (Puls and Barcelona, 
1996) 

Multi-probe and Flow-Through Cell 

The flow through cell allows for in-line sampling of water quality parameters with the Multi-probe to 
determine stabilization for water sampling. At a minimum, groundwater quality parameters include 
pH, conductivity, temperature, dissolved oxygen (DO), and turbidity. Examples of multi-probes used 
for collecting water quality parameters include the Horiba U-22 and YSI 556 (shown below). 
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Peristaltic Pump 

A positive displacement pump used for pumping fluids. Generally, flexible tubing is fitted inside a 
circular pump casing. A rotor with a number of "rollers", "shoes", or "wipers" attached to the 
external circumference compresses the flexible tube. As the rotor turns, the part of tube under 
compression closes thus forcing the fluid to move through the tube. 

 

 

 

 

 

 

 

SHSO 

Site Health and Safety Officer 

Trip Blank 

The purpose of trip blanks it to identify any potential contamination of samples during sample 
handling and shipment. These blanks are prepared in the laboratory by filling a volatile organic 
analysis (VOA) bottle with distilled/deionized water. Trip blanks shall accompany shipment of empty 
bottles to the site and shipment of samples back to the laboratory. 

VOA Vials 

EPA recommended glass sample containers used to collect liquid samples for laboratory analysis. 
VOA vials have a nominal volume of 40 milliliters (mL) and are manufactured of clear or amber 
borosilicate glass. Depending on type of analysis being conducted, the VOA vials may contain small 
amounts of preservative when shipped from the laboratory. When collecting samples in VOA vials, 
fill the vial completely full (ensure that a meniscus has formed at the top of the vial before securing 
the cap) and check that there are no air bubbles in the closed sample. If there is a preservative 
present, use caution to not overfill the vial. 
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4.0 EQUIPMENT LIST 

The required equipment for groundwater sampling may differ from this SOP based on the requirements 
set by the local regulatory oversight agency. Typically, the required equipment will be as follows: 

1) Groundwater Sampling Field Form and indelible pen; 

2) Safety Glasses with side shields. Additional option: full face-shield (wear over safety glasses); 

3) Cotton Gloves with Latex over-gloves. Cotton gloves should be worn to protect against water 
having high temperatures (wear under outer latex gloves); 

4) Site-specific personal protective equipment (PPE) requirements. Refer to site-specific HASP; 

5) Pump and operating components; 

a) Peristaltic pump utilized when the depth to water is 20 feet below ground surface (ft bgs) or 
less. Dedicated tubing shall be installed prior to ERH application; 

b) Dedicated bladder pump with compressed air for depth to groundwater greater than 20 
feet. Dedicated pumps shall be installed prior to ERH application; 

6) Tubing (installed prior to ERH application) 

a) Stainless steel and Silicone tubing (Masterflex®) for use with the peristaltic pump. Silicone 
tubing should be used only above the ground surface at the pump head in order to minimize 
potential for degradation by contaminants. The silicone tubing is then connected to the 
previously installed stainless steel tubing; 

b) Dedicated bladder pumps and tubing if using a bladder pump. Reminder: bladder pumps 
should have been installed prior to the start of ERH operations; 

c) Caution – Once ERH heating begins; wellhead access is prohibited without prior TRS 
management approval. See Section 2.0 for details regarding the administrative process for 
monitoring well wellhead removal; 

7) Cooler with ice; 

8) 10-ft length of ¼-inch stainless steel or copper tubing; 

9) One-ft length of four-inch diameter pipe; 

10) Tray or container for ice bath; 

11) Field water quality measuring equipment w/flow-through cell or similar device for monitoring 
groundwater parameters (pH, conductivity, ORP, temperature, DO, etc.) and calibration 
standards; 

12) Turbidity meter; 

13) Buckets for purge water; 

14) Sample containers (with preservative as required by the laboratory analytical method), labels, 
and chain-of-custody forms (as required by the laboratory for the analysis). Pre-printed labels 
are generally available from the laboratory if requested in advance; 

15) Scissors or tubing cutter (for cutting tubing lengths); 

16) Packaging material and shipping labels; 

17) LOTO equipment as described in TRS SOP 1.1. 

5.0 HOT GROUNDWATER SAMPLING PROCEDURES 

Groundwater purging is generally accepted as a required component of groundwater sampling in order 
to remove non-representative water from the well casing (Puls and Barcelona, 1996). Low-flow purging 
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(or micro-purging) and sampling techniques will be used to minimize the impact on groundwater 
chemistry and collect representative samples. This technique also reduces the amount of investigation-
derived waste (IDW) produced from a well. 

Generally, low-flow purging is considered to have been accomplished once the water quality parameters 
monitored have stabilized to within a 10 percent margin of error. The key to successful micro-purging is 
minimize draw-down in the monitoring well (less than 0.33 feet). Due to the need for sealed monitoring 
wells during the thermal remediation process, special care should be administered in regards to purge 
flow rates. Purge flow rates are preferred to be between 0.1 and 0.5 liters per minute (L/min) whenever 
possible, but rates up to 1.0 L/min are acceptable if hydrogeological conditions dictate. 

 Safety Considerations 

There are certain hazards associated with ERH during the remediation of soil and groundwater. These 
hazards include possible contact with hazardous voltage, steam, hot water, or hazardous chemicals. 
Exposure to these hazards can be mitigated through engineering controls and strict adherence to 
documented procedures and safety protocols, such as the following restrictions: 

• For sample integrity, ground water sampling is performed while the ERH power control 
unit (PCU) is off-line. The ERH PCU output must be off and LOTO applied. 

• Extreme temperatures and steam may be encountered when collecting groundwater 
samples; the use of the proper personal protective equipment (PPE) is mandatory and 
caution is advised. 

• Dedicated tubing and pumping systems shall be established prior to application of 
electrical energy to the subsurface. 

• The ERH PCU system will be turned off for a minimum of 12 hours prior to the sampling 
event and LOTO applied during groundwater sampling activities. This is for both 
increased safety and sample quality. 

• Refer to the site-specific Sampling and Analysis Plans (SAPs) and HASP for site-specific 
requirements and restrictions. 

• High temperatures, hot water, and steam may be encountered when collecting 
groundwater samples; the use of the proper PPE is mandatory and caution is advised. 

• Personnel shall be trained on hazards and engineering controls associated with hot 
groundwater and potentially pressurized wells prior to sampling. Potential hazards 
include steam, hot groundwater, hot mud/soil, heated sampling equipment. Personnel 
should also be familiar with general site hazards identified in the site-specific HASP. 

Refer to the site-specific Sampling and Analysis Plans (SAPs) and HASP for site-specific requirements and 
restrictions. 

  Caution: Exposure to hot groundwater and steam possible  

The removal of water and from a groundwater monitoring well can change the temperature/pressure 
conditions existing in the well by reducing the hydrostatic head in the well allowing hot water and steam 
to flash within the monitoring well casing. Improper sealing of the monitoring well wellhead may 
produce steam or hot groundwater leaks at the connection point. 
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 Ice Bath Construction 

Groundwater heated through the thermal remediation process presents both a potential safety hazard 
and a potential concern for collecting representative samples. If a boiling or near-boiling liquid is 
collected in a volatile organic analysis (VOA) vial, the formation of air bubbles as the sample cools within 
the VOA vial renders the sample non-representative. Additionally, hot liquids collected in the VOA vial 
may result in failure of the VOA septum. 

The ice bath is designed to cool the groundwater prior to sample collection while limiting the impact on 
groundwater chemistry and contaminant concentrations. Cooling the groundwater prior to sample 
collection allows for both the safe handling of highly elevated water temperatures and prevents the 
formation of volatile organic compound (VOC) bubbles in the VOA vial after sample collection. 

Prior to initial sampling, a cooling coil shall be constructed by wrapping a 10-ft length of ¼-inch stainless 
steel tubing 6 full turns around a 4-inch diameter pipe. The ends of the tubing shall be fashioned such 
that both ends of the tubing extend upward, as shown in the figure below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Pumps 

Peristaltic pumps are used for purging and sampling wells that have a depth to water of 20-ft bgs or less. 
During the construction of the ERH system, a dedicated ¼-inch stainless steel sample tube will be set 
within the well and a ¼-inch stainless steel sample valve will be installed in the surface well cap for 
sampling with a peristaltic pump. Prior to commencing any ERH operations, the well caps will be 
inspected for proper construction and installation and the well cap should not be removed during ERH 
operations and/or sampling. Installation of the sample valve is mandatory in order to prevent steam 
from escaping from the well during ERH application. 

Pneumatically operated bladder pumps will be used for purging and sampling wells that with depth to 
water greater than 20 feet. The well head completion will be modified to allow for two tubes to pass 
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independently through the sealed well head assembly. One tube will be used to deliver compressed air 
to the pump and the other tube will be used for sample recovery. 

Either dedicated bladder pumps with Teflon® tubing or dedicated stainless steel tubing for use with a 
peristaltic pump will be installed prior to initiating heating of the ERH treatment volume. The use of pre-
installed, dedicated sample equipment will reduce the risk of exposure to steam, hot water, or 
contaminants, since the well head will not have to be opened. 

Refer to the site-specific work plan or client directives on specific placement/depth of the sample tubing 
intake or dedicated pump in monitoring wells. 

 Well Head Construction 

The TRS wellhead construction contains mandatory features that support the safe and representative 
collection of groundwater samples on a heated ERH site. The detailed features of the Groundwater 
Monitoring Well are shown below. 

 

 

 

This well head design provides the ability to collect groundwater samples from a screened monitoring 
well without needing to open the well head increasing exposure to steam and hot water. Once heating 
has commenced, entry to the wellhead is prohibited without TRS senior management approval (see 
Section 2.0). 

 Sample Collection Approach 

For GW sampling, TRS typically extend stainless steel tubing into the water table connected to a 
stainless steel specialty wellhead and collect the groundwater samples by peristaltic pump. The 
groundwater partially flashes during recovery but the cooling coil re-condenses it so there is no VOC loss 
since heated GW contains almost zero dissolved gases. Sampling personnel have to be careful to make 
sure the tube extends fully into the water table to avoid collecting steam and air from inside the well 
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casing. If steam and air are recovered from above the water table, rather than collecting groundwater, it 
causes the contaminant concentrations in the samples to be much higher than what is actually in the 
groundwater (opposite of what you would instinctively think). This occurs because there is mostly steam 
and very little air in the well casing and VOCs volatilize at a higher proportion in the steam. When the 
steam is condensed, it shows much higher concentrations than are typically in the groundwater. For 
example, 1 part per million (ppm) trichloroethene (TCE) in groundwater will boil to create steam that 
contains about 0.6 milligrams (mg) of TCE per liter of steam, but that one liter of steam condenses to 
only 0.6 mL of water so when that steam is condensed it can make it appear like the groundwater 
contains 1,000 mg/L of TCE rather than 1 mg/L. As long as the stainless steel tube is submersed in the 
groundwater, the data are very comparable to that of water collected by submersible pump. 

 Groundwater Sampling 

The TRS project team must coordinate, in advance, with all applicable parties to schedule an 
interruption to the ERH application. The PM and SHSO shall determine a site-specific interruption 
period. Sampling shall be completed in order from the wells having the lowest anticipated 
concentrations of contaminants of concern (COC) to wells having the highest anticipated COC 
concentrations (usually from exterior wells to boundary control wells to wells located within the source 
area). 

The groundwater sampling procedure is as follows: 

1) Calibrate probes used to monitor water quality parameters according to the manufacturer’s 
instructions (as necessary). Calibration frequencies should adhere to the manufacturer’s 
recommendations. Document all calibrations done to the probes used. Documentation should 
include: date, time, calibration solutions used, solution expiration dates, solution lot numbers, 
calibration results, outliers, and any illuminating comments. 

2) Cease ERH application to the treatment volume and perform LOTO procedures on the ERH PCU 
as required by site-specific protocols. ERH application will be stopped at least 12 hours prior to 
sampling. Note: LOTO application shall only be completed by personnel who have been trained 
and certified by TRS in accordance with SOP 1.1. 

3) Connect ¼-inch sample tubing from the valve on the well to the cooling coil and place the coil in 
a bucket or cooler with ice to form the ice bath as described in Section 5.2. 

4) Connect the pump to the cooling coil. For wells with a depth to water less than 25 feet, connect 
the cooling coil and peristaltic pump to the monitoring wellhead. For wells having a depth to 
water greater than 25 ft bgs, connect pump controls to the previously deployed bladder pump 
and connect the cooling coil and compressed air source. An in-line filter is only required for 
specific analyses (typically for dissolved metals analyses). Please confirm with laboratory for 
specific sample requirements. 

5) Connect the cooling coil discharge tubing to a flow-through cell with the calibrated meter 
probes/sensors securely held in the flow-through cell. 

6) Connect tubing from the discharge of the flow-through cell to the purge water collection bucket. 
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PUMPING SET-UP WITH PERISTALTIC PUMP 

 

PUMPING SET-UP WITH SUBMERSIBLE PUMP 

 

7) Begin purging the well at a low flow rate. Target pumping rates should generally be in the order 
of 0.1 to 0.5 liters per minute (L/min) to ensure stabilization of parameters and reduce mixing of 
formation water with stagnant well casing water. (Puls and Barcelona, 1996). Depending on site 
parameters and pumping method used, maintaining a steady low-flow rate may require 
pumping up to a rate of 1 L/min. Adjustments to the pumping rate are best made within the first 
15 minutes of purging to minimize purging time. 

8) The pumping rate is recorded on purge data sheets every 3 to 5 minutes during purging. Any 
adjustments to the pumping rate are recorded. At the initiation of well purging and after 
recording pumping rates, water quality parameters are measured and recorded with a multi-
parameter water quality meter equipped with a flow-through cell. The measured water quality 
parameters are temperature, turbidity, specific conductance, pH, DO, and oxygen reduction 
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potential (ORP or Redox). Pumping shall continue until the water quality parameters have 
stabilized (refer to Section 5.4.1). 

9) After all water quality parameters have stabilized (refer to Section 5.4.1) sampling may begin. If 
all parameters have stabilized, but turbidity remains above 10 Nephelometric Turbidity Units  
(NTUs), decrease the pump rate and continue monitoring. If the pump rate cannot be reduced 
and turbidity remains above 10 NTUs, the information will be recorded and sampling initiated. 
For low yield wells, contact TRS Engineering group for evaluation and instructions for sampling. 

10) Disconnect the tubing from the inlet side of the flow-through cell. The tubing from the pump 
outlet will be used to fill the groundwater sample bottles. Samples for VOCs shall be collected 
first followed by semi-volatile organic compounds (SVOCs). All other parameters should be 
collected in order from most volatile to least. 

11) Groundwater samples including quality control (QC) samples are labeled and preserved per the 
site-specific Sampling and Analysis Plan (SAP). 

12) All pertinent information will be documented in the sample log book and on the chain-of-
custody forms including: date, time of sample, sample identification, analysis being completed, 
and any other information deemed relevant to the sample results. The following additional 
information shall be documented in the sample logbook: time at beginning and end of 
monitoring well purging, flow rate and any changes during the monitoring well purge, 
equipment used for monitoring well purge, and water quality parameter readings used to 
determine sample time. 

13) Package and ship samples with a laboratory supplied trip blank to the off-site laboratory for 
analysis. 

14) used for groundwater sampling effort shall be decontaminated according to manufacturer 
recommendations. Dispose of decontamination liquids and purge water in accordance with site-
specific documents. 

5.6.1 Water Quality Parameters 

Readings are recorded on the purge data sheets every 3 to 5 minutes. Field parameters are monitored 
until stabilization occurs. Unless local regulatory requirements differ, readings are generally considered 
stable when three consecutive readings are within the following criteria: 

• Specific conductance readings within 3 percent 

• Redox potential within 10mV 

• pH within +/-0.1 standards units 

• Turbidity and DO readings within 10 percent 

5.6.2 Pump Assisted Grab Sample 

If during the ERH process, groundwater levels have dropped and conditions do not allow for a 
representative sample to be collected (i.e., pumping activities draw down groundwater level below the 
sampling tube inlet), the following procedures will be used to sample the well and allow for recharge. 
Please note that this procedure should not be followed if subsurface temperatures are indicative of 
steam generation occurring within the ERH treatment volume. 

Pump Assisted Grab Sample Procedure: 

1) A column of water is drawn in the cooling coil tubing with the pump. 

2) The well sample valve and the peristaltic pump inlet valve are closed and the pump shut off. 
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3) The cooling coil is disconnected from the well sample valve. 

4) The cooling coil is carefully removed from the ice bath. 

5) The pump inlet valve is opened. 

6) The sample is decanted into the sample vials from the pump end of the tubing via gravity flow. 

The process is repeated until the sample volume is collected. Any other sample fractions (cations, 
anions) are sampled from the well end of the cooling coil tubing. It is important to note sampling with 
this procedure may not provide sample results representative of the formation. In addition, field 
notes/datasheets should explicitly detail all activities and actions when using this procedure.  

6.0 RESPONSIBIITIES 

Technical Group Leader 

• Develop and implement SOPs. 

• Periodically review and update procedures based on project 
feedback. 

TRS Health & Safety Officer 

• Provide training and maintain training documentation. 

• Assist SHSO with modifying SOP to meet site-specific HASP 
and SAP requirements. 

• Work with PM to develop AHA for any intrusive work 
required to complete groundwater sampling efforts. 

Project Manager 

• Review procedures in conjunction with site-specific SAP 
requirements and scope of work (SOW). Coordinate changes 
to procedures as necessary. 

• Schedule and coordinate sampling effort. Ensure adequate 
supplies are available. 

• Work with HSO to develop AHA for any intrusive work 
required to complete groundwater sampling efforts. 

Site Health & Safety officer 

• Conduct orientations for subcontractors and employees. 

• Coordinate training needs with TRS HSO. 

• Review procedures in conjunction with site-specific HASP. 
Coordinate changes to procedures as necessary to maintain 
safe working procedures. 

Sampling Personnel 

• Complete training to the level of competent person prior to 
initiating sampling activities. 

• Follow procedures and document information related to 
groundwater sampling effort as identified in this SOP, 
including and deviations from the SOP. 

 

7.0 TRAINING 

Training in SOPs is provided upon initial assignment and annually thereafter. Practical training is 
provided on a project-specific basis. Additional retraining is provided if there is a change in procedures 
or if inadequacies are observed in the individual’s application of procedures. 
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Competent persons in hot groundwater sampling are determined by the project PM and SHSO and must, 
at a minimum, complete the following requirements: 

• Read this SOP (SOP 3.1) and understand the general process and the specific 
requirements of this SOP. 

• Sign the training acknowledgement form. 

• Obtain on-site instruction by a knowledgeable person on the task-specific hazards 
associated with hot groundwater sampling and the methods used to control these 
hazards. 

• Obtain on-site instruction by a knowledgeable person on important technical 
components of the hot groundwater sampling program to ensure the collection of 
representative samples. 

8.0 RECORD KEEPING 

These are standard (i.e., typically applicable) procedures which may be varied or changed as required, 
dependent on-site conditions, equipment limitations, permit requirements or limitations imposed by the 
procedure. The ultimate procedures used during any sampling event, including any deviations from 
these procedures, shall be documented in the sample logbook. AHA’s developed for any intrusive work 
conducted in conjunction with this SOP shall be maintained with the groundwater sample logbook. 

Calibrations of water quality meters used to measure water quality readings shall be completed 
according to the manufacturer’s recommendations. Calibration results shall be maintained in a written 
log kept at the site throughout the operational phase of the project. 

At a minimum, the following information shall be maintained in the sample logbook related to well 
purging and groundwater sample collection: 

1) Date;  

2) Sample/purge location identification; 

3) Type of pump used for well purge; 

4) Duration of well purge; 

5) Sample time; 

6) Flow rate (including changes throughout purge);  

7) Meter(s) used for collection of water quality parameters and calibration documentation; 

8) Water quality parameter readings; 

9) Volume of purge water collected prior to sampling; 

10) Sample identifications and analysis to be performed; 

11) Chain-of-custody number; 

12) Shipping information; 

13) Procedures used for equipment decontamination; 

14) Deviations from this SOP, and; 

15) Any other information deemed relevant to the sample results.  

Copies of chain-of-custody forms and shipping documentation shall be maintained and kept with the 
sample log book. 
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SOP 3.1 Hot Groundwater Sampling 

Training Acknowledgment 
All personnel that receive training on this procedure will review and sign the acknowledgement form 
contained in this section. 

I have been trained by TRS Group, Inc. (TRS) to perform non-intrusive hot groundwater sampling at ERH 
project sites. By signing this document, trainee acknowledges that SOP 3.1 Hot Groundwater Sampling 
has been read and the contents of the document are understood. Trainee has received hands-on 
training from a competent person who is authorized to use and instruct others on sampling procedures 
at TRS project sites. 

Date Trainee (print) Trainee (Sign) Trainer 
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1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to provide a procedure for the safe collection 
of representative soil samples during, or after, the application of Electrical Resistance Heating (ERH) or 
other in situ thermal treatment (ISTT) technologies. This procedure specifically addresses sampling of 
soil that has been heated during the ERH process. 

2.0 SCOPE 

This SOP serves as a guideline for the collection of soil samples during, or after, the application of ERH. 
To minimize the risk due to electrical hazards, lockout/tagout (LOTO) procedures must be applied to the 
ERH power control unit (PCU) throughout the duration of the soil sampling effort. Only authorized 
persons trained in procedures and requirements described in SOP 1.1 are permitted to conduct LOTO on 
TRS equipment. Samples collected using this SOP are generally used for evaluating treatment 
effectiveness, and/or confirming treatment goals have been met. 

TRS Group, Inc. (TRS) personnel shall use this procedure in conjunction with site-specific sample 
analysis plans and permit requirements. These are standard (i.e., typically applicable) operating 
procedures, which may be varied or changed as required, dependent on site conditions, equipment 
limitations, permit requirements, or limitations imposed by the procedure. The ultimate procedures, 
including any deviations from this SOP, shall be documented in the soil sampling form.  

3.0 DEFINITIONS 

Authorized Employee 

Any designated employee who locks out or tags out equipment to perform servicing or 
maintenance. This person must have completed the mandatory LOTO training described in SOP 
1.1 LOTO to be qualified as an authorized worker. Only an authorized worker installs and 
removes his or her own lock and tag as required by this program. 

Competent Person 

Any designated employee who has been trained in proper procedures for the application of 
energy to the subsurface at ERH sites. This person must have completed the mandatory training 
outlined in Section 7.0 to be qualified as a competent person. 

ERH – Electrical Resistance Heating  

ERH is a process whereby soils and groundwater are heated by passing an electrical current 
through the subsurface volume to be remediated. 

LOTO – Lockout/Tagout  

The practice of using a tag for visibility and awareness in conjunction with placement of a keyed 
device ("lock") on an energy isolating device, in accordance with SOP 1.1, to prevent the 
unwanted activation of mechanical or electrical equipment. Lockout ensures the equipment 
being controlled cannot be operated until the lock is removed.  

4.0 EQUIPMENT LIST 

1) Soil Sampling Field Form and pen (recommend indelible).  

2) Drill rig and related equipment. Soil sampling is best achieved using a direct push drill rig 
such as a Geoprobe®.  



SOP3-2 Hot Soil Sampling REV4 3 

 

3) Ice bath for soil samples. An example is a cooler filled with ice. The cooler (or container) 
must be equipped with an opening at the bottom to allow water from melting ice to drain. 

 

4) Standard cooking thermometer. Calibrated to both zero (0) degrees Celsius (°C) and 100°C 
(an infrared thermometer can be substituted when sampling denser soils or bedrock. Keep 
in mind the sample tube will likely be a few degrees cooler than the internal temperature of 
the sample). 

5) LOTO equipment as described in TRS SOP 1.1. 

6) Sample containers, labels, and chain-of-custody forms (as required by the laboratory for the 
analysis). 

7) Safety Glasses with side shields. Additional option: full face-shield (wear over safety glasses). 

8) Hearing protection adequate for sampling equipment decibel level. Refer to site-specific 
Health and Safety Plan (HASP). 

9) Latex or nitrile gloves. Additional option: cotton or leather outer gloves (wear over inner 
latex gloves). 

10) Site-specific personal protective equipment (PPE) requirements. Refer to site-specific HASP. 

11) Packaging material, chain-of-custody seals, and shipping labels. 

5.0 HOT SOIL SAMPLING PROCEDURES 

A soil-sampling event begins with the shutdown and application of LOTO to the PCU. This is done to 
prevent any electrical hazards between the steel drill string and sampling personnel. The vapor recovery 
system should continue to operate to maintain capture of steam in the subsurface, rather than allowing 
it to exit through the sample borehole. Interim and final soil sampling is best achieved using a direct 
push drill rig such as a Geoprobe®. As the probe casing is extracted from the subsurface, it should be 
considered to be very hot, and handled with proper precaution and personal protective equipment. 

Choose a sample sleeve compatible with the conditions being encountered. For example, if the sample 
location temperature is elevated above 100°C, then a stainless steel sleeve will be a better choice than a 
Teflon sleeve as the Teflon sleeve will become soft and deform at elevated temperatures. Consult 
engineering for the appropriate sleeve. Teflon sleeves are only recommended for sampling when 
expected subsurface temperatures will be at or below 70°C. 
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Note: sample sleeves can be custom fabricated if supplier inventories are inadequate. Please 
contact equipment@thermalrs.com if additional resources are needed to procure sampling 
sleeves. 

5.1 Safety Considerations 

There are certain hazards associated with ERH during the remediation of soil and groundwater. These 
hazards include possible contact with hazardous voltage, steam, hot water, hot soil, other hot surfaces, 
and/or hazardous chemicals. Exposure to these hazards can be mitigated through engineering controls 
and strict adherence to documented procedures and safety protocols such as the following restrictions: 

• The ERH PCU system must be turned off and LOTO applied during soil sampling 
activities. Only trained and authorized TRS personnel are allowed to perform LOTO of 
ERH equipment. 

• High temperatures, hot water, and steam may be encountered when collecting 
subsurface soil samples; the use of the proper PPE is mandatory and caution is advised. 

• Contaminant vapors may be present at the borehole during sampling. 

• Personnel shall be trained on hazards and engineering controls associated with drilling 
before beginning sampling operations. Potential hazards include rotating equipment, 
overhead loads, and slips trips and falls. 

Refer to the site-specific Sampling and Analysis Plan (SAP) and HASP for site-specific requirements and 
restrictions. 

 Caution: Exposure to hot groundwater and steam possible 

The removal of water and soil from the sample borehole can change the temperature/pressure 
equilibrium conditions existing within the borehole prior to drilling and sampling by reducing the 
hydrostatic head in the borehole, allowing hot water and steam to eject from the borehole. Review the 
site conditions prior to commencing drilling or boring. If sampling soil beneath the groundwater surface 
level elevation, always remove the boring equipment and samples slowly from the boring to allow the 
borehole conditions to safely re-equilibrate. 

Stop and complete the attached Site Sampling Evaluation Checklist before proceeding with this 
procedure. 

5.2 Hot Soil Sampling Procedures 

Whenever possible, sampling shall be completed in order from sample locations having the lowest 
anticipated concentrations of contaminants of concern (COC) to locations having the highest anticipated 
COC concentrations (i.e.; outside treatment area, treatment area boundary, locations within the source 
area). The steps outlined below must be followed for iterative, interim, and/or final hot soil sampling. 

Contact the TRS Project Manager (PM) the day prior to sampling to coordinate a 
shutdown. A shutdown period of 4 hours is preferred prior to soil sampling.  

1) An authorized person shall apply LOTO to the ERH PCU by site-specific instructions. Note: Only 
personnel who have been trained and certified by TRS in LOTO procedures can complete this 
procedure. 

mailto:equipment@thermalrs.com
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2) Position drill rig in the area to be sampled and perform a visual check for any safety concerns. 
Potential concerns include: high voltage lines, uneven terrain, underground utilities, and egress 
limitations with rig placement. 

    

3) Hand auger or air knife the first five (5) feet of the boring to clear the location for potential 
buried utilities. 

      

4) Advance the push sampler to the depth required and collect samples. If subsurface 
temperatures are expected to be greater than 70°C, the sample sleeves used must be made of 
brass or stainless steel. Sample sleeves made of acrylic or other materials can melt and bias 
sample results. 
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5) The sample sleeves must be capped immediately and placed into the ice bath to begin the cool- 
down process. Water from melting ice must be allowed to drain, as the sample sleeves should 
not be submerged at any time. 

      

6) The sample sleeves should be cooled until the soil nears ambient temperature (approximately 
20°C or 70 degrees Fahrenheit [°F]). A standard cooking thermometer can be inserted through 
the end cap for temperature monitoring. The sample sleeve may be opened and sampled once 
near-ambient temperatures have been reached. Soil samples, including quality control (QC) 
samples, are collected, labeled, preserved, and shipped per the site-specific SAP.  

7) Plugging/sealing of the soil borehole will be in accordance with Federal, State, and/or Local 
regulatory and client requirements. 

8) Soil cuttings not consumed in the sampling process will be disposed of according to Federal, 
State, and/or Local regulatory and client requirements. 

6.0 RESPONSIBILITIES 

Role Responsibility 

VP Operations 

• Develop and implement SOPs 

• Periodically review and update procedures based on project feedback 

• Provide training and maintain training documentation 

TRS HSO 

• Assist VP Operations with providing training and maintaining training 
documentation. 

• Assist Site Health and Safety Officer (SHSO) with modifying SOP to meet 
site-specific HASP requirements. 

PM 

• Review procedures in conjunction with site-specific sample 
requirements and scope of work (SOW). Coordinate changes to 
procedures as necessary. 

• Schedule and coordinate sampling effort. Ensure adequate supplies are 
available. 

SHSO • Conduct orientations for subcontractors and employees 



SOP3-2 Hot Soil Sampling REV4 7 

 

Role Responsibility 

• Coordinate training needs with TRS HSO 

• Review procedures in conjunction with site-specific HASP. Coordinate 
changes to procedures as necessary to maintain safe working 
procedures. 

Sampling Personnel 

• Complete training to the level of competent person prior to initiating 
sampling activities. 

• Follow procedures and document information related to soil sampling 
effort as identified in this SOP, including and deviations from the SOP. 

7.0 TRAINING 

Training in SOPs is provided upon initial assignment and annually thereafter. Additional retraining is 
provided if there is a change in procedures or if inadequacies are observed in the individual’s application 
of procedures. Subcontractors must train their own employees. LOTO training requirements for 
personnel are outlined in SOP 1.1. 

8.0 RECORD KEEPING 

These are standard (i.e., typically applicable) procedures, which may be varied or changed as required 
dependent on site conditions, equipment limitations, permit requirements, or limitations imposed by 
the procedure. The ultimate procedures used during any sampling event, including any deviations from 
these procedures, shall be documented in the sample logbook.  

At a minimum, the following information shall be maintained in the sample logbook related to hot soil 
sampling at ERH project sites:  

• Date; 

• Sample identification and corresponding location; 

• Sample time; 

• Sample identifications and analysis to be performed; 

• Chain-of-custody number;   

• Shipping information;  

• Deviations from this SOP; and 

• Any other information deemed relevant to the sample results.  

Copies of chain-of-custody forms and shipping documentation shall be maintained and kept with the 
sample logbook.  

9.0 REFERENCES 

TRS Group, Inc., 2013. SOP 1.1, Lockout/Tagout (LOTO), Most Recent Version. 

US EPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods SW-846, 

Most Recent Version (Method 5035) 
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SOP 3.2 Hot Soil Sampling 

Training Acknowledgment 
 

All personnel that receive training on this procedure will review and sign the acknowledgement form 
contained in this section. 

_____________________________________________________________________________________ 

I have been trained by TRS Group, Inc. (TRS) to perform hot soil sampling at TRS ERH project sites. By 
signing this document, trainee acknowledges that SOP 3.2 Hot Soil Sampling has been read and the 
contents of the document are understood. Trainee has received hands-on training from a competent 
person who is authorized to use and instruct others on sampling procedures at TRS project sites. 

 

Date Trainee (print) Trainee (Sign) Trainer 
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Site Sampling Evaluation Checklist 

Project #: _________________ 

Date: _____________________ 

Subsurface Conditions 

1) Are soil samples being recovered from beneath the groundwater surface? 

2) What is the depth to groundwater at the time of sampling? 

3) How deep below the groundwater surface elevation are we sampling? 

4) What are the current temperatures at or near each boring location? 

5) Are there confining layers on site? Clay or silt over saturated zone sand for example. 

6) Use the figure below to determine where the sites actual temperatures fit on the boiling point 
curve. 

  
7) Actual temperature for each depth elevation that is higher in value than the temperatures 

represented by this curve suggest a temperature value greater than the hydrostatic boiling point 
of water. 
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APPENDIX 8 
 
 

EPA Injection Well Inventory Form 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 









 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 9 
 
 

Project Schedule 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ID Task Name Start Finish

1 AOC #1 Remediation Fri 5/24/19 Thu 9/17/20

2 IRM WP Submission to NYSDEC Fri 5/24/19 Fri 5/24/19

3 NYS Public Comment Period IRM 

WP

Mon 6/3/19 Fri 8/2/19

4 NYS Approval IRM WP Mon 8/12/19 Mon 8/12/19

5 Pilot Test/Site Prep Tue 7/16/19 Mon 7/29/19

6 Thermal Treatment Site 

Prep/Install

Tue 8/20/19 Mon 10/14/19

7 Thermal Treatment Startup 

Process

Tue 

10/15/19

Mon 10/28/19

8 Thermal Treatment Operation Tue 10/29/19Mon 1/20/20

9 Confirmatory Sampling Tue 1/21/20 Mon 1/27/20

10 Thermal Treatment Demob Tue 1/28/20 Mon 2/24/20

11 Subsurface "Cool Down" Period 

Prior to Injection

Tue 1/21/20 Mon 3/2/20

12 Chemical Treatment Tue 3/10/20 Mon 3/30/20

13 1st Round GW Sampling Tue 6/23/20 Thu 6/25/20

14 2nd Round GW Sampling Tue 9/15/20 Thu 9/17/20

15 AOC #2 Remediation Thu 4/18/19 Tue 2/18/20

16 Submit IRM WP to NYSDEC Thu 4/18/19 Thu 4/18/19

17 NYS Public Comment Period IRM 

WP

Fri 4/26/19 Thu 6/27/19

18 NYS Approval IRM WP Fri 7/5/19 Fri 7/5/19

19 LaBella Implements IRM WP Mon 7/22/19 Fri 8/2/19

20 1st Round GW Sampling Mon 11/11/19Tue 11/12/19

21 2nd Round GW Sampling Mon 2/17/20 Tue 2/18/20

22 Submit RAA Report to NYS Tue 2/25/20 Tue 2/25/20

23 NYS Issues Decision Document Wed 5/20/20 Wed 5/20/20

24 Submit IRM CCR/FER (AOC 1 & 2) Fri 10/2/20 Fri 10/2/20

25 Submit SMP Fri 7/24/20 Fri 7/24/20

26 Receive COC Mon 11/30/20Mon 11/30/20

2/25/20

5/20/20

10/2/20

7/24/20

11/30/20

172431 7 142128 5 121926 2 9 162330 7 142128 4 111825 1 8 152229 6 132027 3 101724 1 8 152229 5 121926 2 9 1623 1 8 152229 5 121926 3 10172431 7 142128 5 121926 2 9 162330 6 132027 4 111825 1 8 152229 6 132027 3 101724

Mar '19 Apr '19 May '19 Jun '19 Jul '19 Aug '19 Sep '19 Oct '19 Nov '19 Dec '19 Jan '20 Feb '20 Mar '20 Apr '20 May '20 Jun '20 Jul '20 Aug '20 Sep '20 Oct '20 Nov '20 Dec '20 Jan '21

Task Milestone Summary Progress

Project Schedule to COC - 1777 East Henrietta Road

NYSDEC Brownfield Cleanup Program Site C828192

Page 1

Project: 1777 East Henrietta Road Brownfield Cleanup Program

Date: Fri 5/17/19
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Replacement Well Logs 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



             PROJECT BORING: LBA-GP-08 (LBA-MW-06)
SHEET    1    OF  1

300 STATE STREET, ROCHESTER, NEW YORK JOB #  214260
ENVIRONMENTAL ENGINEERING CONSULTANTS CHKD. BY: 
CONTRACTOR:  Labella LLC BORING LOCATION:  Interrior of facility, between columns C11 and D11
DRILLER:  Nick Wall GROUND SURFACE ELEVATION: DATUM: 
LABELLA REPRESENTATIVE:  Kyle Miller START DATE:  3/6/14 END DATE:  3/6/14

WATER LEVEL DATA
TYPE OF DRILL RIG: Geoprobe 54LT DATE TIME WATER CASING REMARKS
AUGER SIZE AND TYPE:  N/A
OVERBURDEN SAMPLING METHOD:  Direct-Push
ROCK DRILLING METHOD:  N/A

Surface Completion

Casting
Diameter

Well Casing Type 1"

Grout Type

Total Casing Length
Depth

Bentonite Seal Type
Seal
Length

23'

2' Bentonite

4" Roadbox

SCH 40 PVC

N/A

13'

Phase II Environmental Site Assessment
Getinge Sourcing, USA

1777 E. Henrietta Rd, Rochester NY

Screen Slot Size

Filter
Pack
Length

10' Screen Length
Filter Pack Type

NOTE:  NOT TO SCALE
ALL DIMENSIONS IN FEET UNLESS OTHERWISE INDICATED 2.5"

GENERAL NOTES:
1)  STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL
2)  WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER

  MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

Hole Diameter

0.010"

21'

Silica Sand



             PROJECT BORING: LBA-GP-16 (LBA-MW-10)
SHEET    1    OF  1

300 STATE STREET, ROCHESTER, NEW YORK JOB #  214260
ENVIRONMENTAL ENGINEERING CONSULTANTS CHKD. BY: 
CONTRACTOR:  Labella LLC BORING LOCATION:  30' west of LBA-8/MW-06
DRILLER:  Nick Wall GROUND SURFACE ELEVATION: DATUM: 
LABELLA REPRESENTATIVE:  Kyle Miller START DATE:  6/28/14 END DATE:  6/28/14

WATER LEVEL DATA
TYPE OF DRILL RIG: Geoprobe 54LT DATE TIME WATER CASING REMARKS
AUGER SIZE AND TYPE:  N/A
OVERBURDEN SAMPLING METHOD:  Direct-Push
ROCK DRILLING METHOD:  N/A

Surface Completion

Casting
Diameter

Well Casing Type 1"

Grout Type

Total Casing Length
Depth

Bentonite Seal Type
Seal
Length

Screen Slot Size

Filter
Pack
Length

10' Screen Length

Filter Pack Type

NOTE:  NOT TO SCALE
ALL DIMENSIONS IN FEET UNLESS OTHERWISE INDICATED 2.5"

GENERAL NOTES:
1)  STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL
2)  WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER

  MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

Hole Diameter

15.5'

2'
Bentonite

0.010"

11'

Silica Sand

4" Roadbox

SCH 40 PVC

N/A

5.5'

Phase II Environmental Site Assessment
Getinge Sourcing, USA

1777 E. Henrietta Rd, Rochester NY



             PROJECT BORING: LBA-GP-18 (LBA-MW-11)
SHEET    1    OF  1

300 STATE STREET, ROCHESTER, NEW YORK JOB #  214260
ENVIRONMENTAL ENGINEERING CONSULTANTS CHKD. BY: 
CONTRACTOR:  Labella LLC BORING LOCATION:  25' S of GP-8-MW-6 between column D11 and E11
DRILLER:  Nick Wall GROUND SURFACE ELEVATION: DATUM: 
LABELLA REPRESENTATIVE:  Kyle Miller START DATE:  6/28/14 END DATE:  6/28/14

WATER LEVEL DATA
TYPE OF DRILL RIG: Geoprobe 54LT DATE TIME WATER CASING REMARKS
AUGER SIZE AND TYPE:  N/A
OVERBURDEN SAMPLING METHOD:  Direct-Push
ROCK DRILLING METHOD:  N/A

Surface Completion

Casting
Diameter

Well Casing Type 1"

Grout Type

Total Casing Length
Depth

Bentonite Seal Type
Seal
Length

Screen Slot Size

Filter
Pack
Length

10' Screen Length

Filter Pack Type

NOTE:  NOT TO SCALE
ALL DIMENSIONS IN FEET UNLESS OTHERWISE INDICATED 2.5"

GENERAL NOTES:
1)  STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL
2)  WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER

  MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

Hole Diameter

12'

0.5'
Bentonite

0.010"

11'

Silica Sand

4" Roadbox

SCH 40 PVC

N/A

2'

Phase II Environmental Site Assessment
Getinge Sourcing, USA

1777 E. Henrietta Rd, Rochester NY



MONITORING WELL: SBMW2015-22
SHEET    1    OF  1

300 STATE STREET, ROCHESTER, NEW YORK JOB #  2150469
ENVIRONMENTAL ENGINEERING CONSULTANTS

CONTRACTOR:  LaBella Env. LLC BORING LOCATION:  
DRILLER:   Matt Pepe GROUND SURFACE ELEVATION: NA DATUM: NA
LABELLA REPRESENTATIVESteve Rife START DATE:  4/21/2015 END DATE: 4/21/2015

TYPE OF DRILL RIG: Geoprobe 54LT
AUGER SIZE AND TYPE:  NA
OVERBURDEN SAMPLING METHOD:  macrocore

ROCK DRILLING METHOD:  NA

Casting
Diameter

1 inch

Well Casing Type

Backfill Type

Casing Length
Total
Depth

Screen Slot Size
0.010 inch

10 feet Screen Length

2 inches

NOTE:  NOT TO SCALE

GENERAL NOTES:
1)  STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL

Hole Diameter

PVC

Quartz Sand

10 feet
20 feet

             PROJECT

Getinge Sourcing LLC
1777 E. Henrietta Road
Rochester, New York
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