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1. INTRODUCTION 

This document presents the Remedial Work Plan (RWP) for the Former Ithaca Gun Factory Site in 
Ithaca, New York (Site No. C7550019). This RWP has been prepared based on the Remedial 
Alternatives Analysis Report dated January 24, 2020 (Ramboll, 2020) as modified by the New 
York State Department of Environmental Conservation (NYSDEC) in its approval letter dated 
February 14, 2020. As this is a Brownfield Cleanup Program (BCP) site, the remedial action will 
be integrated into the redevelopment process as appropriate.  
 
RWP Organization 
 
Section 2 of the RWP summarizes Site background information and the plans for redevelopment. 
Section 3 presents the Site characteristics including geologic setting, nature and extent of 
contamination and the final remedy identified for the Site. Section 4 presents the design details 
for implementation of the selected remedy. Section 5 describes the post-construction reporting, 
including preparation of a Final Engineering Report (FER) and Site Management Plan (SMP). 
Project support plans will be prepared and submitted for NYSDEC review when a construction 
subcontractor is retained. 
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2. SITE DESCRIPTION 

The Site is located at 121-125 Lake Street in Ithaca, New York as shown on Figure 1. As 
depicted on Figure 2, the Site is 1.63 acres in size and consists of two parcels. The Eastern 
Parcel formerly included the main manufacturing operations of the Ithaca Gun Company, and the 
smaller, Western Parcel contained the former boiler house. The original Ithaca Gun Factory 
property consisted of approximately 2.6 acres; however, approximately 1 acre was granted to 
the City of Ithaca to be developed as a City park with a public walkway and overlook area for 
adjacent Ithaca Falls under the NYSDEC Environmental Restoration Program (ERP) as the Ithaca 
Falls Overlook Site, Site no. E755018 (ERP Site).  
 
As noted above, the property was formerly owned by the Ithaca Gun Company, which operated 
the Ithaca Gun Factory manufacturing plant and test site on the property for approximately one 
hundred years. The company filed for bankruptcy in 1979. The Site is currently vacant, with 
primary buildings demolished in 2009, leaving only a small single-story building and the Ithaca 
Gun boiler house smoke stack on the Western Parcel. The current owner, IFR Development LLC, 
is in the process of designing a multi-tenant residential housing development that will cover most 
of the Site.  
 
The primary constituents of concern (COCs) associated with the Site include lead and chlorinated 
volatile organic compounds (CVOCs), specifically tetrachloroethene (PCE) and associated 
degradation products: cis-1,2-dichloroethene (CDCE), trichloroethene (TCE), and vinyl chloride 
(VC). Secondary COCs include semi-volatile organic compounds (SVOCs) and in a limited area, 
polychlorinated biphenyls (PCBs). 
 
The Site is located in a residential area bounded to the north by a deep gorge, Cornell University 
to the east, Lake Street and residential housing to the south, and a residential neighborhood to 
the west. Fall Creek is located at the base of the gorge and Ithaca Falls is located to the east 
along the gorge where Fall Creek flows westward to Cayuga Lake located in the valley as shown 
on Figure 1. 
 
Due to the steep topography, the property was terraced into two flat areas for use. The upper 
area or Eastern Parcel was the primary location of the manufacturing facility and the lower 
terrace or Western Parcel housed the boiler house and other support facilities. The manufacturing 
building (Figure 2) occupied the majority of the upper terrace with the exception of a narrow 
access road on the eastern side. A raceway was constructed between the manufacturing building 
and the gorge to harness the natural waterway for power, resulting in the construction of an 
“island” adjacent to the gorge. (Figure 2). 
 
Site Redevelopment 
 
The Site lies within an area zoned as R-3a by the City of Ithaca which allows for single and 
multiple-use residences. The Site is planned to be developed as a 133,000 gross square foot 
(GSF), four-story apartment building with associated site improvements. The 74-unit apartment 
building will be restricted to age 55 and older adults. The building will be a mix of one- and two-
bedroom units, with amenity space and a parking garage on the bottom floor. The building will be 
placed at the northern and western property boundary with asphalt parking and driveway on the 
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eastern side of the building. The building design requires lowering of the current grades by as 
much as 15 ft to an elevation of approximately 520 ft above mean sea level (amsl). This activity 
will require removal of most of the soil and fill material as well as some bedrock across the 
majority of the Site. A proposed Site Plan has been presented to the City of Ithaca Planning and 
Development Board for approval and is provided in Appendix A.  
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3. SITE CHARACTERISTICS 

3.1 Geologic Setting 

3.1.1 Site Topography 
The Eastern Parcel lies at a higher elevation than the Western Parcel. The Eastern Parcel ground 
surface ranges from approximately 520 ft amsl to 561 ft amsl. The topography of the Eastern 
Parcel slopes in a north-northwesterly direction toward Fall Creek. The Western Parcel is smaller 
and slopes north toward Fall Creek, as well. The measured ground surface elevation of the 
Western Parcel is between 491 ft amsl to 494 ft amsl. An approximately 50 ft deep, east to west 
oriented, raceway is present between the Site and Fall Creek (Figure 2). The raceway was 
typically dry when observed during the RI field activities and does not appear to receive flow 
from Fall Creek.  

3.1.2 Site Geology and Hydrogeology 
The Site is underlain by a generally intermittent, thin mix of silt, sand and gravel which is a 
combination of native soil and reworked fill material that was used as subbase for surface 
leveling for construction purposes. In some areas the fill is overlain by a geotextile which is 
covered with gravel to provide a walking surface or driveway. Bedrock is exposed on the surface 
on the Eastern Parcel, along the steep slopes bordering both parcels of the Site and within the 
gorge and nearby Ithaca Falls immediately north of the Site. The Ithaca Falls limestone is 
exposed in the cliff face above the lip of Ithaca Falls, which is immediately adjacent to the 
Eastern Parcel.  
 
Groundwater was encountered in bedrock at the Site but not in the overburden. Groundwater in 
the bedrock appears to be limited to a single interval within the bedrock found between 460 and 
490 ft amsl on the Eastern Parcel and 435 to 465 ft amsl on the Western Parcel. The depth to the 
top of the water bearing zone is 42.5 ft on the Eastern Parcel and 34 ft on the Western Parcel. 
Based on the groundwater elevations, the flow direction appears to be generally to the northwest 
into the valley. 

3.2 Nature and Extent of Site COCs 

3.2.1 Subsurface Soil 
Analytical results for the surface (0 to 1 ft) and subsurface soil obtained during the RI field 
activities compared to applicable Site Cleanup Objectives (SCOs) are presented in the Remedial 
Investigation Report (OBG, 2018). Surface soil across the Site was also screened with a hand-
held x-ray fluorescence meter (XRF) for lead and selected samples were submitted for laboratory 
analysis of lead. Additional samples were also collected and submitted for laboratory analysis of 
target compound list (TCL) volatile organic compounds (VOCs), TCL SVOCs, TCL PCBs, TCL 
pesticides, target analyte list (TAL) metals, mercury, and cyanide. Given the current residential 
zoning, surrounding residential property use, and planned development of the Site, the 
laboratory results were compared to Restricted-Residential SCOs, in addition to Unrestricted 
SCOs, for the purpose of identifying nature and extent for this Remedial Action (RA).  
 



Ramboll - Remedial Work Plan 

 

 I:\Ithaca-Falls.17546\63923.Ithaca-Gun-Ri-I\Docs\Reports\RWP\IGW RWP Rev 1_3_22_2020.Docx 
 

5/26 

Eastern Parcel 
Laboratory sample results of surface soil and subsurface soil indicate that lead exceeds the 
Restricted-Residential SCO within the parcel with localized areas below the Restricted-Residential 
SCO as illustrated on Figure 3. Areas with concentrations of lead below the Restricted-
Residential SCO are generally related to surface soils in locations of recently placed crushed 
gravel material adjacent to the former Quonset hut, and near the parcel entrance from the road 
as well as areas where bedrock is present at the surface.  
 
TCL/TAL analysis of samples collected from six locations at depths of 0 to 1 ft below ground 
surface (bgs) on this parcel indicated that several SVOCs, metals, PCBs, and pesticides are 
present above Unrestricted SCOs in one or more of the samples. Only one sample, collected at 
the 0 to 1 ft interval at SB-49 located in the southwest corner of the parcel, contained 
concentrations of SVOCs above the Restricted-Residential SCOs. Lead was not identified above 
Restricted-Residential SCOs at this location. As this sample is on the south end of the former 
driveway of the facility and near lake Street, the constituents identified may be associated with 
asphalt paving known to have been present in the past. The sample collected from 0 to 1 ft bgs 
at SB-48, located on the southwestern corner of the Eastern Parcel, contained arsenic and 
mercury exceeding Restricted-Residential SCOs. Lead also exceeds Restricted-Residential SCOs in 
this sample.  
 
Western Parcel 
XRF screening results for lead in surface soil in the Western Parcel indicate that lead 
concentrations potentially exceed the Restricted-Residential SCO in much of the surface soil in 
the parcel. Within the former boiler house foundation, concentrations of lead above the 
Restricted-Residential SCO appears to be limited to the near surface as the 0 to 2 ft samples that 
were analyzed contained concentrations below the Restricted-Residential SCO. The other area 
with surface soil screening data suggesting that lead is below the Restricted-Residential SCOs is 
associated with the gravel access road.  
 
Lead was detected in each subsurface sample analyzed in the laboratory and exceeded one or 
both Unrestricted and Restricted-Residential SCOs at several depths and most locations (Figure 
3). Lead concentrations and SCO exceedances vary with depth suggesting that filling of the area 
occurred possibly using several sources of material or that the fill was reworked.  
 
TCL/TAL analysis of samples collected from four locations on this parcel indicated that additional 
constituents are present. In the sample collected from 6 to 8 ft bgs from SB-0-1, located 
adjacent to the smokestack, concentrations of several SVOCs, mercury, arsenic, and PCBs were 
above Restricted-Residential SCOs. At SB-24, collected at the center of the parcel, arsenic and 
cadmium also exceeded Restricted-Residential SCOs. In two of the other three samples (SB-36, 
SB-Z-D6) collected from the northern side of this parcel, concentrations of several SVOCs also 
exceeded Restricted-Residential SCOs. The samples from SB-24 and SB-36 were collected from 
the interval of 0 to 1 ft bgs. The samples from SB-Z-D6 were collected from 1 to 2 ft bgs. 
 
The sampling program conducted to evaluate the extent of PCBs found at a concentration of 62 
mg/kg in the soil sample collected from 6 to 8 ft below grade at SB-01 identified that only three 
samples from two borings contained PCB concentrations greater than the Restricted-Residential 
SCO of 1 mg/kg. These borings (SB-30 and SB-33) were located west of SB-01 and the detected 
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concentrations were less than 2 mg/kg indicating that the 62 mg/kg concentration detected at 
SB-01 is localized. 
 
3.2.2 Groundwater 
Groundwater samples obtained during the RI identified VOCs exceeding Class GA standards and 
guidance values (SGVs). (Figure 4) Although iron, manganese and sodium concentrations were 
detected above Class GA SGVs, these constituents are considered to be naturally occurring and 
not related to historic Site operations. No other constituents were identified in groundwater 
above Class GA SGVs. Eight Site-related VOCs (1,1,1 trichloroethane [TCA], dichloroethane 
[DCA], dichloroethene [DCE], cis-1,2-dichloroethene [CDCE], tetrachloroethene [PCE], trans-1,2-
dichloroethene, trichloroethene [TCE], and vinyl chloride [VC]) exceeded Class GA SGVs in five 
on-Site wells (MW-04R, MW-05, MW-08, MW-09, and MW-10) and one off-Site well (MW-03) 
during groundwater sampling events. Class GA SGV exceedances were dominated by TCE and 
CDCE.  
 
Groundwater in the northern half of the Eastern Parcel and in the Western Parcel area (including 
MW-03) contains one or more VOCs at concentrations above the Class GA SGVs. Class GA SGV 
exceedances were not observed in upgradient (MW-01R), downgradient (MW-06 and MW-07), or 
cross gradient (MW-11) wells. Wells on the northern end of the Eastern Parcel and nearby MW-05 
on the ERP Site contain the highest VOC concentrations. These concentrations are generally 1 to 
2 orders of magnitude higher than concentrations observed in wells on the Western Parcel. The 
zone of impacted groundwater monitored by these wells is cut off horizontally by the steep 
topography. Wells MW-06 and MW-07, located further downgradient and deeper than those on 
the Site Parcels, contain very low or non-detect concentration of VOCs. This suggests that 
vertical migration to the lower water bearing zone monitored by these wells is limited.  
 
As demonstrated by the packer testing and the groundwater quality data and as illustrated on 
Figure 5, water beneath the Eastern and Western Parcels occurs within a 20 to 50 ft interval of 
bedrock. Furthermore, the groundwater is confined to intermittent small fractures within the 
bedrock suggesting that the volume of groundwater is relatively small.  
 
Remedy Overview 
Remedial Goals 
The remedial goals for the Site are mitigation of potential human exposure to and infiltration of 
COCs into groundwater as well as mitigation of potential migration of impacted soils to off-Site 
areas by erosion. Though groundwater within the Site boundaries is not used as a drinking or 
industrial water supply and is highly unlikely to be used as a drinking or industrial supply in the 
future, mitigation of off-Site migration of impacted groundwater is a second remedial goal.  
 
Remedial Action Objectives (RAOs) 
RAOs are medium-specific goals for protecting human health and the environment. RAOs form 
the basis for the Remedial Alternatives Analysis (RAA) by providing overall goals for Site 
remediation. The RAOs identified for the Site in the RAA are as follows: 
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Soil  
RAOs for Public Health Protection 
• Prevent ingestion/direct contact with contaminated soil. 
 
RAOs for Environmental Protection 
• Prevent migration of contaminants that would result in groundwater or surface water 

contamination.  
• Prevent impacts to biota from ingestion/direct contact with soil causing toxicity or impacts 

from bioaccumulation through the terrestrial food chain. 
 
Groundwater  
RAOs for Public Health Protection 
• Prevent ingestion of groundwater with contaminant levels exceeding drinking water standards. 
• Prevent contact with, or inhalation of volatiles, from contaminated groundwater. 
 
RAOs for Environmental Protection 
• Restore groundwater aquifer to pre-disposal/pre-release conditions, to the extent practicable.  
 
Soil Vapor  
RAOs for Public Health Protection 
• Mitigate impacts to public health resulting from existing, or the potential for, soil vapor 

intrusion into buildings at the Site.   

3.3 Selected Remedy 
To accomplish the RAOs, the following remedy has been identified: 
 
• Institutional Controls/Limited Actions 

o Implementation of an environmental easement that would prohibit intrusive activities and 
restrict future land use to restricted residential, and prohibit use of groundwater as a 
potable source 

o Periodic Site reviews 
o Additional fencing and gates during construction and development activities as needed to 

control access and minimize erosion of final covers  
o Development and implementation of a Site Management Plan (SMP), including provisions 

for soil/cap management and groundwater monitoring, requirements to limit exposure to 
soil and groundwater during Site redevelopment and future construction activities, and 
requirements to limit exposure to groundwater until such a time as groundwater meets 
groundwater SCGs. The SMP would also provide for evaluation of potential vapor intrusion 
into the planned buildings associated with the Eastern Parcel. 

• Removal Actions  
o Excavation of overburden on nearly the entire Eastern Parcel (with the exception of the 

northwestern-most corner of the parcel);  
o Excavation in the northwestern corner of the Eastern Parcel 

• Placement of demarcation layer to identify interface between Site soils and backfill 
material; and, 

• Placement of a minimum of 2-foot of stone backfill as a protective layer for structural 
work for the building 
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• Excavate the localized PCB area on the Western Parcel  
• Placement of backfill to match surrounding grade 

• Containment Actions 
o Engineered soil cover over metals-impacted soils on the Western Parcel with 

concentrations exceeding Restricted-Residential SCOs 
• Placement of a minimum of 2-foot thick soil layer (upper 6 inches to be of quality to 

support vegetative cover) to prevent incidental exposure to impacted soils and reduce 
erosion and migration of impacted surface soils 

• Engineered soil cover will include a demarcation layer to identify the interface between 
Site soils and cover material 

o Engineered cover system consisting of the planned construction of a multi-unit residential 
structure over the entirety of the Eastern Parcel 

o Sub-slab vapor barrier and/or vapor mitigation system, if necessary, based on building 
design. 

• Treatment Actions 
o Mass reduction of VOCs in groundwater via an Enhanced In Situ Biostimulation (EISB) 

process  
o Stabilization of excavated materials on-Site, prior to transportation and disposal, to meet 

disposal facility requirements. 
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4. REMEDIAL ACTION 

The remedy consists of several components as discussed in Section 3.3. Soil and/or groundwater 
remedial efforts will take place on each of the two parcels. The following presents a description of 
the activities associated with each parcel as well as general Site preparation activities that are 
common to each of them.  
 
Based on the results of the remedial investigation, approximately 4,500 cubic yards of lead-
impacted overburden material is present on the Eastern Parcel, 2,325 cubic yards of lead-
impacted material and a localized area of PCB impacted material are present on the Western 
Parcel. As illustrated on Figure 6, a majority of the lead-impacted material on the Eastern Parcel 
will be removed as part of the Site remedy to support future development. Lead-impacted soil 
remaining on the Eastern Parcel will receive a cover at least 2-foot thick. The lead-containing soil 
on the Western Parcel will be removed in areas where the material is thin and the slope is too 
steep to support a cover. The rest of this area will be graded to facilitate the installation of a 
vegetative soil cover. In addition, soil at one boring completed on the Western Parcel also 
contains PCBs at a concentration of 62 mg/kg, which will be removed and managed as Toxic 
Substances Control Act (TSCA) regulated waste. Figure 8 illustrates the general removal and 
cover actions that will take place on each of the parcels. In addition to soil removal and covering, 
in situ groundwater treatment will be conducted at the Site.  
 
Remedial Actions for each parcel are summarized in the below tables and further described in the 
following sections. 

Table 1 Eastern Parcel Remediation Tasks 

Mobilization and Site 
Preparation 

• Mobilize equipment and personnel to project site. 
• Install erosion and sedimentation barriers downslope of 

excavation and stockpile areas. 
• Setup air monitoring equipment to be used whenever invasive 

activities or soil handling is performed 
• Clearing and grubbing of vegetation present within excavation 

areas. Woody material will be disposed of off-Site. Roots and 
other vegetation mixed with soil will be managed with lead 
impacted soil. 

• Pre-design investigation sampling 
• Collect pre-characterization soil samples across the excavation 

area. Samples will represent approximately 200 cubic yards and 
be analyzed for total and TCLP Metals. 

• A bench scale treatability study will be conducted on soils 
collected from the pre-characterization to support ex situ 
stabilization of hazardous lead soils. 

• Install soil staging/management pads as required. The 
Contractor will be required to submit a Site staging plan for 
review an acceptance by the Engineer and NYSDEC. 
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Remedial Phase 
Activities 

• Soil will be removed to bedrock or an elevation of 518 ft amsl 
(northwest corner) using excavation equipment. Soil will be 
stockpiled on prepared soil stockpile areas for stabilization or 
loaded into trucks for off-Site disposal at an approved facility. 
Soils being excavated will be wetted as needed to prevent dust 
migration. Trucks will have their load covered prior to leaving the 
Site. 

• Soil from stockpiles that exceed TCLP lead threshold of 5 
milligrams per liter (mg/L) will undergo stabilization treatment 
and then sampling to verify that leachable lead meets off-Site 
disposal requirements. Soils from stockpiles (treated or 
untreated) that do not exceed 5 mg/L leachable lead will be 
disposed of off-Site at an approved facility. 

• Excavation of soil in southeast corner will be removed if needed 
based on pre characterization sampling.  

• Loose soils remaining on shale bedrock following soil excavation 
will be removed and placed into prepared soil stockpile areas. 

• Area in northwest corner will be excavated to 518 ft amsl. A 
demarcation layer will be placed over the remaining soil followed 
by a minimum of 2foot layer of stone fill.  

• No confirmation sampling will be completed as overburden soil 
will be removed to bedrock where a cover is not proposed. 

• Conduct in situ groundwater treatment by injection of 
amendments for biostimulation of native microbial populations. 

• Air monitoring, restricted Site access, maintenance of erosion 
and sedimentation barriers, wetting of excavations, and covering 
of stockpiled soils will be conducted throughout Remedial Phase 
Activities. 

Sie Restoration • Exposed soil on slopes on western edge bordering the ERP site 
will be covered with a demarcation layer followed by a minimum 
of 2-foot vegetated soil cover. 

• No restoration of surface will be needed following removal to 
bedrock. 

Table 2 Western Parcel Remediation Tasks 

Mobilization and Site 
Preparation 

• Mobilize equipment and personnel to project site. 
• Install erosion and sedimentation barriers downslope of 

excavation and grading areas. 
• Setup air monitoring equipment to be used whenever invasive 

activities or soil handling is performed 
• Clearing and grubbing of vegetation present within excavation 

and cover areas. Woody material will be disposed of off-Site. 
Roots and other vegetation mixed with soil will be managed with 
lead impacted soil or placed below the cover system. 

• Complete initial topographic survey for use in cover thickness 
verification. 

• Pre-design Investigation  
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Remedial Phase 
Activities 

• Area surrounding soil sample containing PCBs greater than 50 
milligrams per kilogram (mg/kg) will be excavated to limits 
identified and disposed off-Site as a regulated TSCA material. 
The excavation will be backfilled with imported common fill 
meeting NYSDEC DER-10 requirements. 

• Soil along northern sloped areas will be removed to the bedrock 
surface. Soil will be unloaded into a roll-off container or 
stockpiled at the Eastern Parcel pending off-Site disposal.  

• Surface will be graded as necessary and imported common fill 
meeting NYSDEC DER-10 requirements will be used to fill low 
spots to facilitate cover installation.  

• No compliance sampling will be completed. 
• Air monitoring, restricted Site access, maintenance of erosion 

and sedimentation barriers, dust minimization procedures will be 
conducted through-out Remedial Phase Activities. 

Site Restoration • The surface of the Site will be covered with geotextile as a 
demarcation layer. Eighteen-inches of common fill followed by 
six inches of topsoil will be placed over the Site area (with the 
exception of the sloped areas excavated to bedrock). The topsoil 
will be seeded.  

• Complete a post-cover topographic survey to verify cover 
thickness. 

• No restoration of surface along sloped areas will be needed 
following removal to bedrock.  

• Removal and off-Site disposal of accumulated sediment and 
erosion and sedimentation controls. 

• Demobilization of equipment and personnel. 
• Fencing will be replaced as needed. 

4.1 Eastern Parcel 
The Eastern Parcel will be developed as a multi-family residence building. Impacted overburden 
soil will be removed to bedrock and disposed off-Site, with the exception of the northwest corner. 
In the northwest corner overburden soil will be removed to an elevation of 518 amsl and a 
minimum 2-foot-thick cover will be installed. The minimum of 2-foot-thick cover will consist of a 
demarcation layer and at least two feet of stone fill. This cover will not be seeded as a building 
will be installed over the area after the remedial action is completed. Figure 7 presents an 
overview of the thickness of overburden on the Eastern Parcel. Approximately 4,500 cubic yards 
of overburden have been identified on the Eastern Parcel. Excavation design and specifications 
will be provided to NYSDEC for review and approval prior to finalization. 

4.1.1 Pre-characterization and Treatability Study 
To identify soil characteristically hazardous for metals, as defined by 6 NYCRR Part 371, 
overburden soils to be excavated will be pre-characterized for hazardous metals and will be 
sampled and analyzed for Toxicity Characteristic Leaching procedure (TCLP) metals at a 
frequency of one composite sample (consisting of a minimum of four discrete samples) per 200 
cy of soil. The results of the TCLP metals analysis will then be compared to the regulatory levels 
defined by 6 NYCRR Part 371 and SCOs to determine how the soil will be managed. Excess soil 
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collected during pre-characterization will be placed within labeled sealed containers and stored 
on-Site until results are received for use in a bench scale treatability study.  
 
To collect samples for pre-characterization test pits will be completed as follows: 
 
• Excavate test pit with an excavator equipped with a toothless bucket. 
• Excavate to top of bedrock by excavator. Sampling faces will be exposed with decontaminated 

hand tools prior to sampling. Non-dedicated field equipment will be decontaminated between 
locations to prevent cross-contamination. 

• The face of the test pit will be carefully scraped with hand tools until an undisturbed (not 
affected by excavation equipment) surface is exposed. One composite sample of soil will be 
collected from each test pit representing 200 cubic yards. 

• Test pits will be backfilled with excavated soils and compacted with the excavator. 
 
Stakes labeled (and flagged) with test pit ID placed at location for subsequent survey. 
 
For soils found to be characteristically hazardous for lead, a bench scale treatability study will be 
performed to identify additive(s) and an anticipated target ratio mix needed to render the soil 
non-hazardous. The bench scale treatability study will be conducted on two samples representing 
the “high” lead TCLP concentration and “moderate” TCLP concentrations. The median observed 
TCLP lead concentration will be used for the “moderate” sample. If the moderate and high TCLP 
lead concentrations are determined to not be significantly different in concentration, the bench 
scale testing will be performed on only the “high” content material. 
 
Proprietary treatment additives typically involve either sulfide-based or phosphate-based 
treatment additives that chemically fix and bind metals to minimize leaching. Portland cement 
(Type I or II) is a common admixture material used for stabilization of metals that prevents 
leaching through solidification. Treatment agents representative of each treatment type (sulfide-
based, phosphate base, and solidification) will be used for this testing, as appropriate. 
 
Vendors for the sulfide-based and phosphate-based systems will be provided with the results of 
the pre-characterization analysis and samples for selected test pits. The vendors will be asked to 
identify two potentially appropriate dosage levels of their materials, provide results of the bench 
scale test. Based on the bench scale results the Engineer will recommend an appropriate 
admixture and dosage by weight for use in full scale operations. Pre-characterization results and 
other information provided to the vendors of stabilization amendments for bench scale testing 
will also be provided to NYSDEC. 

4.1.2 Excavation 
As discussed in Section 3.2.1, most of the overburden material covering the Eastern Parcel 
contains lead at concentrations greater than the SCO of 400 mg/kg. For the proposed building 
construction, the surface of the Eastern Parcel will be lowered to an elevation of approximately 
520 ft amsl. Where this target elevation is lower than the bedrock surface, the overburden soils 
will be removed to the bedrock surface. After excavation is completed to bedrock hand tools or 
other means such as vacuum will be used to remove remnant soil from the bedrock surface. On 
the western edge of this parcel, the bedrock surface is as deep as 505 ft amsl. In this area, 
overburden soil will be removed to an elevation of 518 ft amsl which is 2 ft below the proposed 
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redevelopment elevation. A demarcation layer and two ft of stone fill will be placed over 
remaining overburden soil as a protective layer to support construction and installation of micro-
piles or other structural support needed for the walkway and building. Along the Eastern Parcel 
boundary overburden material will be excavated as necessary to facilitate the installation of the 
stone cover. A final plan is provided as Figure 8. Cover details are presented on Figure 9. 
 
After completion of Remedial Action construction additional removal of bedrock will be conducted 
to facilitate site development. Excavation of bedrock will be conducted in accordance with the 
Site Management Plan and Excavation Plan that will be developed for the Site. 

4.2 Western Parcel 
The Western Parcel-will remain as open, undeveloped area. Impacted soil on slopes that cannot 
be covered will be removed and disposed off-Site. Soil surrounding the sample containing PCBs 
greater than 50 mg/kg will be removed and disposed as a regulated TSCA material. The 
remainder of the Site will be regraded and covered with minimum of a 2-foot-thick vegetated soil 
cover. A cover detail is provided as Figure 9. Excavation design and specifications will be 
provided to NYSDEC for review and approval prior to finalization. 

4.2.1 PCB-impacted Material Removal 
As detailed in the RI Report (OBG, 2018), PCBs were found to be present at a concentration of 62 
mg/kg in a sample collected from 6 to 8 ft below grade in boring SB-01, which makes 
management of this soil subject to Toxic Substances Control Act (TSCA) regulations. Based on 
the detection of PCBs at SB-01, a boring (SB-31) was completed within 5 ft of SB01 and 15 
additional soil borings (SB-24 through SB-38) were oriented in a grid centered around the SB-01 
location to further evaluate the vertical and horizontal extent of PCBs in the soil. The sampling 
grid was spaced at approximately 10 feet in the north to south direction and 8 feet in the east to 
west direction along the gravel ramp between the property fence to the west and the former 
boiler house foundation to the east. A total of 55 additional samples collected from these borings 
were analyzed for PCBs. Detected PCB concentrations ranged from 0.035 J mg/kg to 1.81 mg/kg 
with three samples from two borings containing PCBs greater than the Restricted-Residential SCO 
of 1 mg/kg, these borings were located well to the west of SB-01. None of the samples collected 
from SB-31, located within 5 ft of SB-01 contained PCBs above 1 mg/kg and most were below 
0.3 mg/kg or non-detect. This suggests that the PCBs identified in the sample from 6 to 8 ft bgs 
in SB-01 is isolated and localized. 
 
Information obtained during the RI will be used to establish the limits of removal associated with 
the PCBs identified in SB-01. As illustrated on Figure 8, the horizontal limits will be established 
by the locations of SB-30, SB-31, SB-32, SB-33, and SB-34. Vertically, the excavation will extend 
to 9 ft below grade which is 1 ft below the depth of the impacted sample collected from SB-01. 
The locations of the borings will be reestablished prior to excavation using the survey information 
provided in the following table. The estimated volume of material to be removed from this area is 
27 cubic yards. 
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Table 3 PCB Boring Locations 

Boring ID Location Ground Elevation 
 Northing Easting (ft amsl) 

SB-30 893392.49 844449.79 494.19 
SB-31 893391.58 844453.48 493.99 
SB-32 893391.15 844458.08 493.56 
SB-33 893383.13 844449.68 495.23 
SB-34 893380.65 844457.55 495.18 
Horizontal Datum: NAD83 New York Central State Plane Feet, Vertical 
Datum: NAVD88 (feet) 

 
Material removed will be direct loaded into trucks or roll-offs for off-Site disposal at a TSCA 
compliant facility. Post excavation compliance samples will not be collected. The excavation will 
be backfilled with general fill material from an off-Site source which will be documented for use 
as identified in Section 4.2.4.  

4.2.2 Soil Removal From Sloped Areas and Pre-design Investigation 
Figure 6 shows the approximate limit of removal of lead containing materials from sloped areas 
at the edge of the Western Parcel and outside the chain link fence in the south east portion of the 
Eastern Parcel. A detailed evaluation of this area was not completed during the RI. Prior to 
initiation of the construction activities, the area will be evaluated to identify the presence and 
thickness of lead containing materials. To evaluate the horizontal and vertical extent of soil that 
exceeds the SCO for lead of 400 PPM a pre-design investigation will be conducted. To complete 
the pre-design investigation XRF screening of surface soils will be conducted and up to four test 
pits will be advanced with hand tools up to a depth of 3-feet BGS or to the top of bedrock. XRF 
screening will be completed in a gridded fashion at an approximate spacing of 10 ft by 10 ft over 
the area shown on Figure 6. The XRF screening methodology is described below. Up to four test 
pits will be advanced in areas where XRF readings exceed 200 ppm to allow further evaluation of 
the concentration and vertical extent of soil with lead concentrations potentially exceeding 400 
ppm. The test pits will be advanced using hand tools. Soil samples will be collected from the 0 to 
6-inch, 6 to 12-inch, and 12 to 24-inch depth intervals at each location unless bedrock is 
encountered at shallower depths. These samples will be screened using XRF and a samples with 
readings greater than 200 ppm will be submitted for laboratory analysis for lead using USEPA 
Method 6010C. 
 
XRF Screening Methodology 
The XRF is a point-and-shoot instrument that requires contact with the surface of the material 
being screened. However, the x-rays will penetrate plastic and other low density material. Soil 
will be screed in situ by placing the window of the XRF instrument on the soil surface. Mylar or 
plastic may be inserted between the XRF window and the soil to protect the window from 
scratches. During test pit activities soil collected will be placed in a plastic zipper-close bag and 
homogenized. The bag will then be placed on a flat surface and the material spread out to a 
thickness of approximately ½ inch. The XRF window will then be placed directly on the plastic bag 
to take the measurement. If the sample interval is to be analyzed, the soil in the bag will be 
emptied into a laboratory jar and placed on ice for delivery to the laboratory. 
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Results of the pre-design investigation will be used to establish how materials identified in Figure 
6 will be managed. If soils are determined to be below SCOs of 400 ppm they will remain in place 
undisturbed. If soils are determined to be above SCOs of 400 ppm they will be removed and 
managed as outlined in Section 4.1.2. Pre-design investigation results and details of remedy 
implementation for these areas will be submitted to NYSDEC for review and approval prior to 
implementation.  

4.2.3 Grading and Vegetative Soil Cover  
As previously discussed, a minimum of 2-foot thick soil cover will be placed over the majority of 
the surface of the Western Parcel. Figure 6 presents the proposed limits of the soil cover to be 
constructed over the Western Parcel. The soil cover will consist of the following components from 
the surface down: 
 
• Topsoil with a minimum thickness of 6-inches 
• Minimum of 18-inches of fill 
• Demarcation layer 
 
Once the vegetative soil cover is installed and graded to prevent surface water ponding, it will be 
seeded, fertilized and mulched to establish a vegetated cover. A typical cross-section of the soil 
cover is provided on Figure 9. 

4.2.4 Imported Fill Requirements 
Imported fill will be used on the Western Parcel to backfill the area where PCB-impacted soil is 
removed, to fill low lying areas if needed to support a cover system, and as a component of the 
cover system. Imported fill will be brought from off-Site sources that meet the requirements 
outlined in Section 5.4 of DER-10 and in accordance with NYSDEC Emerging Contaminant 
Initiative. Material from each off-Site source will be sampled and analyzed for TAL VOCs, TAL 
SVOCs, TAL metals, PCB, and pesticides in accordance with DER-10, Table 5.4(e)10, PFAS and 
1,4 dioxane at the same frequency as SVOCs outlined in DER-10, unless the material is gravel, 
rock or stone, and can meet the grainsize requirements in DER-10. Frequency of sampling for 
chemical analysis of imported soil will follow DER-10 subparagraphs 5.4(E)3. ii and iii. A Request 
to Import/Reuse Fill or Soil form will be submitted to the NYSDEC project manager a minimum of 
5 business days for review and approval prior to importing any backfill material. No soil or fill 
material will be imported to the site prior to approval by the NYSDEC project manager. 

4.2.5 Waste Management 
Four waste streams are anticipated to be generated as part of the remedial action. These include 
stabilized lead impacted soils, non-characteristically hazardous lead impacted soils, TSCA-
regulated PCB-containing soils, and wood chips generated during clearing operations. 
 
• Stabilized Lead Soils – Lead soils that are determined to be hazardous for metals during pre-

characterization will be stabilized on-Site to be rendered non-hazardous. Once soils have been 
amended with the stabilization amendment, they will be sampled at a rate of 1 grab sample 
per 100 tons of material treated. The grab sample will be analyzed for TCLP lead to 
demonstrate no leachable lead concentrations remain above characteristically hazardous 
waste threshold. If sample results indicate lead above hazardous waste threshold additional 
amendment will be added until results indicate that the material is no longer hazardous. Once 
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sampling indicate the material is no longer hazardous it will be disposed of at an approved 
landfill. 

• Non-hazardous Lead Soils – Lead impacted soils that are determined to be non-hazardous will 
be disposed of off-Site at an approved landfill. 

• TSCA regulated soils will be disposed at a TSCA compliant facility. 
• Wood Chips – wood chips and other vegetative material that is not mixed with impacted 

material will be disposed of at an approved off-Site location. 

4.3 Groundwater Biostimulation 
The groundwater remedy will include injection of amendments to promote biodegradation of the 
chlorinated VOCs present in the bedrock unit. As part of the development of this work plan, 
groundwater data was collected and analyzed to evaluate the geochemistry of the groundwater 
with respect to biodegradation and amendment applicability. Samples were collected from three 
of the wells, MW-3, MW-8, and MW-10. The samples were submitted to Eurofins TestAmerica in 
Amherst, NY and analyzed for VOCs, anions, cations as well as a number of additional natural 
attenuation indicator parameters.  
 
Field Measurements of temperature, pH, conductivity, dissolved oxygen and oxygen reduction 
potential (ORP) were also collected as part of the sample collection procedure. The results the 
chemical analyses and field measurements are summarized on Table 4. 
 
The most recent groundwater data indicate the primary contaminants of concern are TCE and 
cDCE, with concentrations of cDCE being roughly equivalent to the concentrations of TCE at MW-
3, MW-8, and MW-10. Historical groundwater data also indicate that VC has been present in MW-
8 in the past. This information suggests that biological reductive dechlorination has been active 
at the Site, at least in the past.  
 
Review of the field parameter data and other geochemical analytical results indicate that the 
groundwater system is currently aerobic and oxidizing conditions are present. This is shown by 
the presence of dissolved oxygen and positive redox conditions in each of the wells sampled, in 
addition to the presence of nitrate and relatively low levels of dissolved iron and total organic 
carbon in the groundwater. These data suggest that while the anaerobic conditions necessary to 
support the reductive dichlorination of TCE were likely present in the past, they no longer 
predominate at the Site.  
 
A groundwater sample collected from well MW-8 was also analyzed using Compound Specific 
Isotope Analysis (CSIA) and Quantarray DNA analysis to better understand the naturally 
occurring degradation processes present and to assist with identification of the appropriate 
remedial approach. These analyses were analyzed by Microbial Insights of Knoxville, TN. These 
results are provided in Appendix B. 
 
The CSIA analysis is used to demonstrate the presence and extent of contaminant degradation 
without the need to rely on concentration measurements. The CSIA data indicate that the TCE 
currently remaining in MW-8 has been significantly degraded over time. The C13 delta value for 
virgin TCE is typically in the range of -28 to -30, whereas the current C13 delta value for TCE is -
19.5. This positive shift in the C13 delta value is a hallmark indicator of degradation. Likewise, the 
current C13 delta for cDCE in MW-8 is -27.8, which is consistent with the starting TCE value.  
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The Quantarray analysis is used to identify and quantify microbial species and enzymes related to 
the biodegradation of chlorinated solvents. The results provided by the Quantarray analysis show 
that while bacteria capable of supporting the reductive dechlorination are present, their 
populations are relatively low at this time. This includes Dehalococcoides and the enzymes 
associated with reductive dechlorination, including tceA reductase, BAV1 vinyl chloride reductase, 
and vinyl chloride reductase. In contrast, there are larger numbers of enzymes involved in the 
aerobic co-metabolic oxidation of TCE and its daughter products, including toluene and ethene 
monooxygenases. This is consistent with the aerobic conditions currently present at the Site and 
is likely the reason VC is no longer observed in the groundwater.  
  
Based on this information, the approach for the groundwater remedy will be biostimulation. The 
process will involve the reconversion of the groundwater system from aerobic to an anerobic 
condition to support the growth and stability of the identified Dehalococcoides and other TCE 
degrading populations by injecting emulsified vegetable oil (EVO) and possibly lactate into the 
groundwater. This material will provide a substate for microbial growth and will also drive the 
aquifer conditions anerobic and stimulate the growth of Dehalococcoides. In addition to being 
food grade, an advantage of using EVO as the substrate for microbial growth is that it is 
relatively long lasting in the subsurface.  

4.3.1 Groundwater Remedy Implementation 
Implementation of the groundwater remedy will include the following activities: 
 
• Completion of injection points upgradient of the impacted monitoring wells 
• Collection of baseline groundwater quality data for the injection points as well as the 

downgradient monitoring wells. 
• Hydraulic testing at the injection points to design the injection volume and methods 
• Design of the amendment 
• Post-injection performance monitoring. 

4.3.2 Injection Points 
As discussed, the building and parking lot associated with the redevelopment program will cover 
the majority of the Eastern Parcel. As designed, the grade requirement for the building will 
require removal of most of the impacted overburden and some of the bedrock. These activities 
will make it difficult to protect injection points and therefore, any groundwater injection points 
installed prior to construction will need to be abandoned prior to the bedrock removal activities. 
Additionally, it is expected that several of the existing monitoring wells will need to be protected 
or abandoned prior to construction due to the bedrock removal and location of the building 
footprint.  
 
Recognizing the opportunity to use the existing monitoring well network and the advantage of 
available open space on the Eastern Parcel, an initial injection of amendment will be completed 
prior to construction. The amendment will be placed into a line of 5 injection wells spaced 
approximately 30 to 40 ft apart and located approximately 30 to 40 ft upgradient of wells MW-8 
and MW-9 as shown on Figure 10.  
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To accommodate placement of the amendment, boreholes will be advanced using coring methods 
to approximately 5 ft below the base of the water bearing zone identified during the RI which is 
an elevation of 450 to 455 ft amsl or a depth of approximately 70 ft below grade.  
 
Once the boring has been advanced to the target depth, a packer system consisting of a slotted 
drop pipe with an affixed upper inflatable packer will be installed approximately 15 to 20 ft above 
the base of the borehole. The isolated interval will be evacuated of one to three volumes using a 
submersible pump or dedicated bailer to evaluate whether water returns to the well indicating 
that the water bearing zone has been intersected. If the water bearing zone is confirmed, the 
borehole will be considered complete. If the water bearing zone is not confirmed, other intervals 
will be evaluated  
 
It is intended that the boreholes remain as open holes to allow for flexibility in the depths of 
injection of amendments. However, the drilling log and bedrock conditions will be reviewed by a 
Ramboll geologist to assess the integrity of the bedrock. If the bedrock is competent enough that 
borehole collapse is not considered likely, the well will be completed as an open bedrock 
borehole. If borehole collapse is considered likely, then the borehole will be sleeved with a PVC 
well screen and riser pipe. Flush-mounted surface covers will be placed over each boring at grade 
for protection during remedial efforts associated with the removal of impacted overburden from 
the Site. The injection points will be abandoned in accordance with the guidance provided in 
NYSDEC CP-43 prior to removal of the bedrock surface so that they can be properly sealed.  

4.3.3 Baseline Sampling and Analysis 
A baseline sampling event will be conducted at least 1 week following installation of the injection 
points to allow for the formation to equilibrate. Groundwater samples will be collected from each 
of the four injection points in addition to wells MW-1R, MW-3, MW-4R, MW-5, MW-6, MW-7, MW-
8, MW-9, and MW-10. Groundwater samples will be collected with a submersible bladder pump 
using low flow sampling methods.  
 
Collected groundwater samples will be analyzed for the following: 

Table 5 Groundwater Analysis 

Analytical Measurements 
 
• Volatile Organic Compounds (VOCs) 
• Total Organic Carbon (TOC) 
• Total and Dissolved Iron 
• Dissolved Hydrocarbon Gases (methane, 

ethane, and ethene) 

Anions 
 
• Alkalinity (incl. bicarbonate, carbonate) 
• Sulfide 
• Nitrate 
• Chloride 
• Sulfate 

Field Measurements 
 
• Dissolved Oxygen (DO) 
• Oxidation-Reduction Potential (ORP) 
• pH 
• Temperature 
• Specific Conductivity 
• Turbidity 

Cations 
 
• Calcium 
• Magnesium 
• Potassium 
• Sodium 
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The samples will be submitted to a NELAC-certified laboratory for analyses (where applicable). 
The laboratory will provide a data deliverable that meets the requirements of a NYS ASP 
Category B deliverable for the applicable analyses and also provide an EQuIS four-file EDD. 
These data will not be validated. 
 
Groundwater samples from MW-3, MW-9 and MW-10 will also be analyzed for isotope and 
microbial colonies using Compound Specific Isotope Analysis (CSIA) and Quantarray DNA. These 
tests will be completed by Microbial Insights.  

4.3.4 Hydraulic Conductivity Testing 
Hydraulic conductivity tests will be completed on each of the four injection borings to provide 
information used to establish the volume and injection rates for the amendment. The tests will be 
completed by pneumatic or conventional methods, depending on the injection point 
characteristics and static water level.  

4.3.5 Amendment Design and Injection 
As discussed previously, based on the analytical data collected prior to development of this work 
plan, the amendment to be used will be EVO. The formulation, concentration and volume will be 
established following review of the baseline groundwater quality data and the hydraulic 
conductivity test information. The need for addition of other nutrients and/or lactate to further 
enhance the microbial activity will also be evaluated at this time. Specific information related to 
the mixture and the need for chase water or other procedures will be prepared when the 
formulation design is completed. Baseline groundwater quality, hydraulic conductivity testing 
results and other information used to evaluate the groundwater injection amendment and 
application will be provided to NYSDEC. 
 
The amendments and any other identified additives will be measured with graduated vessels or 
with a digital scale and added to a mix tank or drum. Make-up water will then be added as 
needed, either directly to the mixing tanks or via a pump. The amendment mixture will either be 
prepared separately for each individual injection point or measured/metered as it is transferred 
from single tank to the individual injection points.  
 
The amendment will be placed into the four injection points using a packer system to isolate the 
water bearing fractures (unless a PVC well screen was inserted). The packer system will consist 
of a screened section of pipe that extends through an inflatable packer and is connected to a 
length of solid piping to the surface. This allows for the amendment to be placed into the isolated 
section of the formation from the surface into the targeted zone. The rate and volume of 
amendment placed into each injection point will be monitored and recorded on the Amendment 
Form included as Appendix C.  

4.3.6 Post-Injection Monitoring 
Periodic groundwater monitoring will be used to assess the effectiveness of the biostimulation 
program. Groundwater samples will be collected on a quarterly basis for one year (unless 
abandoned and replaced prior to one year with approval from NYSDEC) at which time the 
frequency and parameters will be reassessed. The samples will be collected from wells MW-3, 
MW-4R, MW-5 MW-8, MW-9, and MW-10 if present at the time the sampling is scheduled. These 
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samples will be analyzed for the same parameters as identified for the baseline sampling event 
(Section 4.3.3). Sample analysis of CSIA and microbial populations will be collected from MW-3, 
MW-9, and MW-10 during the third or fourth quarterly event. Wells MW-6 and MW-7 will also be 
resampled at the end of the post-injection monitoring program (e.g., during the fourth quarterly 
monitoring event).  

4.3.7 Underground Injection Permitting  
NYSDEC is not delegated authority under the UESPA Underground Injection Control (UIC) 
regulations. Therefore, notification must be provided to USEPA for the injections. This type of 
injection is “permitted by rule,” but advance notification in required. An Inventory of Injection 
Wells form will be completed and submitted to USEPA at least 30 days in advance of (a) the 
installation of the injection points and (b) performing any injections. 

4.3.8 Data Evaluation and Reporting 
The analytical results from the baseline and performance monitoring events will be developed as 
Category B analytical data packages. Data Usability Summary Reports will be prepared for the 
Category B analytical data packages. Requirements of the Category B Data Packages and Data 
Usability Summary Reports are provided in appendix 2 B of DER-10. 
 
Following receipt of the analytical data from each post-injection monitoring event, the 
concentration trends of the Site-related VOCs, and the results for the natural attenuation 
parameters, CSIA, will be evaluated. The primary purpose of this evaluation will be to assess the 
effectiveness of the process and whether the additional augmentation measures are warranted. 
Depending on the timing with respect to construction, additional amendments may be added 
using the interim injection points.  
 
A status report will be prepared following the first year of post-injection monitoring. This report 
will include a discussion of the effectiveness of the biostimulation program in reducing 
concentrations of chlorinated VOCs in the groundwater and any modifications made to the 
program during the year and recommendation going forward. This report will also include a 
schedule of activities for the following year.  

4.3.9 Waste Management 
Waste generated during the groundwater remedy implementation will consist of investigation 
derived waste (IDW) generated by the drilling and sampling activities as well as associated 
materials and excess liquids generated during the injections.  
 
IDW is anticipated to include bedrock cores, bedrock fragments and water. These materials will 
be contained in 55-gallon drums for characterization and off-Site disposal in accordance with 
applicable regulations. Similarly, excess liquids generated during the injections will be contained, 
characterized and disposed off-Site in accordance with applicable regulations. Supplies and 
materials used for the drilling, sampling and injection activities will be placed in contractor trash 
bags and managed as solid waste. 
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4.4 Supporting Plans  
The following supporting plans have be developed to support construction implementation: 
 
Health and Safety Plan (HASP) Appendix D 
The HASP will describe measures that will be taken to provide for the health and safety of Site 
personnel.  
 
CAMP and Fugitive Dust and Particulate Monitoring Plan Appendix B of HASP 
The CAMP and Fugitive Dust and Particulate Monitoring Plan will describe the measures that will 
be taken to monitor the potential airborne releases of project related dust in accordance with 
New York State Department of Health (NYSDOH) Generic Community Air Monitoring Plan.  
 
Quality Assurance/Quality Control Appendix E 
Sampling and analysis activities associated with the remedial action will be conducted according 
to the methods outlined in the Quality Control Document (QCD) included in the Remedial 
Investigation Work Plan (RIWP) for the Site (OBG, 2013). The QCD presents the investigation 
objectives and quality assurance quality control processes associated with sampling and analysis 
of environmental samples at the Site.  
 
Community and Environmental Response Plan Appendix F 
A Community and Environmental Response Plan was developed to outline controls, monitoring 
and work practices other than the CAMP to alleviate short-term impacts to the surrounding 
community during projected activities performed at the Site. The CERP includes 
 
• Community Air Monitoring Plan Summary 
• Temporary measures to be erected or installed to protect the public on or adjacent to the 

Site from exposure 
• Vapor and odor management plans 
• Measures to secure the site from trespassers 
• Water management and treatment measures 

4.5 Additional Supporting Plans 
Additional supporting plans will be prepared in conjunction with the construction subcontractor 
following the construction subcontractor being retained by the Engineer. These plans are further 
described in the section below. Supporting plans will be submitted to NYSDEC for review and 
approval prior to implementation. It is anticipated that the additional plans will include: 
 
• Construction Quality Assurance Plan (CQAP) 
• Traffic Control Plan 
• Waste Material Handling and Disposal Plan 
• Construction Water Management Plan 
• Contractor’s Health and Safety Plan (HASP) 
• Ex situ Treatment Work Plan 
• Erosion and Sediment Control Plan 
• Groundwater Biostimulation Treatment Plan 
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4.5.1 Construction Quality Assurance Plan 
A Construction Quality Assurance Plan (CQAP) for the work will outline quality assurance 
procedures and protocols to be implemented during construction, incorporating the detailed 
procedures and requirements in this RWP. The CQAP will include: 
 
• Responsibility and Authority: The responsibility and authority of organizations and key 

personnel involved in regulating, design, and construction of the remedial system will be 
presented. Appropriate lines of communication between involved parties will be delineated. 

• On-Site Observation: The observations and tests that will be used to document that the 
construction meets the design criteria and plans will be detailed. 

• Sampling and Testing Methods: Sampling and testing methods, frequencies, acceptance and 
rejection criteria, and corrective measures detailed in the Construction Drawings will be 
addressed in the CQAP. 

• Documentation: Reporting requirements for construction quality control activities will be 
described. These will include daily summary reports, data sheets, meeting minutes, 
photographs, record drawings, problem identification and corrective measure reports, and 
final documentation 

4.5.2 Traffic Control Plan 
A Traffic Control Plan (on-Site and off-Site) developed in consultation with the City of Ithaca will 
be prepared and will include the designation of transportation roads to and from the Site. On-Site 
and off-Site traffic controls as necessary according to Federal, State and local requirements will 
be provided. Main public roads to the Site will be kept open at all times unless prior 
arrangements for temporary closing are made with the appropriate authorities. Prior to the start 
of construction activities, Ramboll will perform a condition survey of the road at the entrance(s) 
to the Site to be utilized during the RA. The condition survey will be performed using a video 
camera. During the video survey, the location of any existing damage to the roadways will be 
documented. 

4.5.3 Waste Material Handling and Disposal Plan 
A Waste Material Handling and Disposal Plan will be prepared to address wastes generated for 
off-Site disposal or on-Site consolidation. The Waste Material Handling and Disposal Plan will 
outline the proposed sequence and methods for waste excavation, on-Site placement, or off-Site 
disposal and will include: 
 
• Waste sampling requirements 
• Methods for determining waste disposal requirements 
• The name and location of the off-Site disposal facility(ies) to which the waste is to be shipped 
• The anticipated type and quantity of waste to be shipped to each facility 
• The expected schedule for the shipment of the waste material 
• The method of transportation 
• The names of licensed waste haulers 
• Procedures for manifest management 
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4.5.4 Construction Water Management Plan 
A Construction Water Management Plan will be prepared identifying: 
 
• Methods for minimizing the generation of construction water and associated treatment 

residuals 
• Methods for handling, sampling, and analysis of construction water 
• Methods for storage (if necessary), treatment (if necessary), and disposal of water generated 

during construction 
 
Acceptable methods of handling construction water include, but are not limited to: 
 
• Collection, on-Site treatment (if necessary), and discharge in accordance with all applicable 

laws, rules, regulations, orders, and requirements including, a State Pollutant Discharge 
Elimination System permit or permit to discharge to sanitary sewers, as applicable. 

• Collection, transport, off-Site treatment, and disposal at a Publicly Owned Treatment Works 
(POTW) or licensed waste disposal facility in accordance with all applicable local, state, and 
federal laws, rules, regulations, and orders. 

4.5.5 Ex Situ Treatment Work Plan 
An Ex Situ Treatment Work Plan will be prepared describing treatment means and methods based 
on results of the bench scale testing including: 
 
• Written protocol for performing field demonstration test 
• Proposed additive(s) and anticipated “target” ratio mix (percent by weight). 
• Additive application method  
• Equipment to be utilized, including specialty equipment (if any) 
• Methods/approach for management of fugitive dust and particulate matter 
• Quality assurance and quality control monitoring provisions 

 
The Ex Situ Treatment work plan will be reviewed and approved by NYSDEC prior to 
implementation of Ex Situ stabilization. 

4.5.6 Erosion and Sediment Control Plan (ESCP)  
The ESCP will describe measures to be implemented to control erosion and sedimentation at the 
Site during construction. The ESCP will incorporate a Stormwater Pollution Prevention Plan 
(SWPPP). 

4.5.7 Groundwater Biostimulation Treatment Work Plan 
A Groundwater Biostimulation Treatment Work Plan will be prepared describing treatment means 
and methods based on results of the baseline groundwater quality data and the hydraulic 
conductivity test information. The need for addition of other nutrients and/or lactate to further 
enhance the microbial activity will also be evaluated and included, if warranted, based on the 
baseline data. 

4.6 Green Remediation Principles During Construction 
During construction green remediation best management practices (BMPs) will be used to control 
generation of greenhouse gasses. 
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BMPs that can help reduce generation of greenhouse gasses during remediation include: 
 
• Reuse of existing monitoring wells on-Site to eliminate generation of greenhouse gasses 

generated during installation of new wells 
• Purchase of materials such as fill and topsoil from local suppliers to reduce the amount of 

greenhouse gasses generated during transport of materials to the Site 
• Selecting suitably sized and types of equipment for tasks to increase efficiency and reduce 

fuel consumption 
• Instructing equipment operators and truck drivers to not allow equipment to idle longer than 5 

minutes 
• Performing routine maintenance such as oil changes to improve fuel efficiency 

4.7 Remediation Schedule 
Remedial action phases and target start dates for the Remedial Action are identified below. The 
contractor’s schedule will be provided separately for NYSDEC review. 

Table 6 Remediation Schedule 

Activity Approximate Start 
Pre-design investigation/Pre-
characterization 

September 2021 

Groundwater Treatment and 
Monitoring 

September 2021 

Design Submittal December 2021 
Construction Bidding April 2022 
Review Bids and Award Construction 
Contract 

August 2022 

Preparation and Approval of 
Submittals 

December 2022 

Remedial Construction May 2023 
Construction Completion Report and 
SMP 

December 2023 
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5. POST CONSTRUCTION 

5.1 General 
This Section describes activities to be implemented following completion of construction which 
will include development of the Site Management Plan, preparation of a Final Engineering Report 
and issuance of a Certificate of Completion by NYSDEC. 

5.2 Site Management Plan 
At the conclusion of construction consistent with the requirements of DER-10, a Site Management 
Plan (SMP) will be prepared in conformance with the NYSDEC Generic Site Management Plan 
Template that will describe the institutional controls for the Site (see Section 3.3) and detail the 
post-construction activities to be conducted at the Site. The Site Management Plan will include: 
 
• An introduction and description of the remedial program 
• An Engineering and Institutional Control Plan 
• A Monitoring Plan 
 
Appendices will, as appropriate, include: 
 
• Excavation Plan 
• Environmental Easement 
• Sample Health and Safety Plan 
• Generic Community Air Monitoring Plan 
• Site-wide inspection Form 
 
The SMP will be submitted to the NYSDEC for review and approval following completion of the 
RA. 

5.3 Institutional Controls 
As required by the Decision Document, institutional controls will be established for the Site in the 
form of an environmental easement for the Site. IFR Development, LLC will establish an 
environmental easement in support of the following:  
 
• Requiring the property owner to complete and submit periodic certifications to NYSDEC that 

the institutional and engineering controls are still in place and remain effective in accordance 
with Part 375-1.8(h)(3) 

• Requiring management of the Site in accordance with the provisions of the NYSDEC-approved 
Site Management Plan (as described in Section 5.2) 

• Restricting the use of groundwater at the Site 
• Restricting excavation below the demarcation layer 

5.4 Final Engineering Report 
At the completion of construction, a Final Engineering Report (FER) will be prepared documenting 
the remedial action. The FER will be completed following the NYSDEC template and will include: 
 
• A description of the RA as constructed pursuant to the approved Remedial Work Plan, 

including variations, if any, from the approved Remedial Work Plan 
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• Information and documentation regarding the final quantities and disposition of materials 
disposed/treated off-Site during implementation of the remedial activities including executed 
manifests and bills of lading 

• Information pertaining to the injection wells and amendments used for the EISB 
• A description of the required institutional controls 
• The SMP by reference 
• Record drawings stamped and signed by a New York State licensed Professional Engineer 
• Final engineering certification of the RA signed by a New York State licensed Professional 

Engineer 

5.5 Certificate of Completion 
At the end of the remediation and when the SMP and FER have been approved, NYSDEC will issue 
a Certificate of Completion indicating the Site is remediated to the satisfaction of NYSDEC for the 
contamination known at the time of issuance. 

5.6 Post Construction Operation and Maintenance Requirements 
The remedy will remove a portion of the impacted material from the Site. The proposed remedy 
does not include any active systems. Site maintenance requirements will be detailed in the SMP. 
The SMP will include provisions for an annual inspection of the cover system and a groundwater 
monitoring program  
 
A periodic review of the Site will be conducted within 18 months of the issuance of a Certificate of 
Completion by the NYSDEC. The schedule for subsequent periodic reviews will be established by 
the NYSDEC following completion of the initial periodic review. 
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FORMER ITHACA GUN FACTORY SITE 
REMEDIAL WORK PLAN

ITHACA, NEW YORK

Service Layer Credits: NYS ITS GIS Program Office
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1 New York State Department of Environmental
Conservation,
Technical and Operational Guidance Series (1.1.1), Class
GA Standards and Guidance Values, Revised June 2004.
CVOC = Chlorinated Volatile Organic Compound
End Depth = Bottom of Screen
ft bgs = feet below ground surface
Sample Type Code: N = Normal, FD = Field Duplicate
Start Depth = Top of Screen
U - Not Detected at the Detection Limit shown
J - Estimated value
Units are in µg/l
VOC = Volatile Organic Compound
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EXISTING GRADE

STONE FILL
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CUT (NOTE 4)

DEMARCATION LAYER
MARIFI 160NO OR

EQUAL (NOTE 3)

24" STONE FILL (NOTE 2)
DEMARCATION LAYER
MARIFI 160NO OR EQUAL
(NOTE 3)

LIMITS OF EXCAVATION

NOT TO SCALE

PROPERTY LINE EDGE3

UNDISTURBED SOIL

DETAIL NOTES VEGETATIVE SOIL COVER:
1. ALL BACKFILL MATERIAL SHALL BE COMPLIANT WITH RESTRICTED

RESIDENTAL USE STANDARDS LISTED IN NYCRR PART 375-6.7.
2. COMMON FILL

2.1. COMMON FILL SHALL BE SOIL FREE FROM FROST, STUMPS, TREES,
ROOTS, SOD, MUCK, MARL, VEGETABLE MATTER OR OTHER
UNSUITABLE MATERIAL.

2.2. COMMON FILL SHALL BE SOIL OBTAINED FROM AN ACCEPTABLE
OFF-SITE SOURCE, APPROVED BY THE OWNER BASED ON
DEMONSTRATION BY THE CONTRACTOR THAT THE MATERIAL
SATISFIES THE REQUIREMENTS FOR IMPORT TO THE SITE.

3. TOP SOIL
3.1. TOPSOIL SHALL BE UNFROZEN, FRIABLE CLAYEY LOAM FREE

FROM CLAY LUMPS, STONES, ROOTS, STICKS, STUMPS, BRUSH OR
FOREIGN OBJECTS.

3.2. ALL TOPSOIL SHALL BE SCREENED.
3.3. ALL STONES AND ROCKS LARGER THAN 1/4-INCH DIAMETER SHALL

BE REMOVED FROM TOPSOIL PRIOR TO PLACEMENT.
4. A GEOTEXTILE DEMARCATION LAYER WILL BE PLACED OVER

SUBGRADE MATERIAL PRIOR TO THE PLACEMENT OF MATERIAL.

DETAIL NOTES STONE COVER:
1. ALL BACKFILL MATERIAL SHALL BE COMPLIANT WITH RESTRICTED

RESIDENTAL USE STANDARDS LISTED IN NYCRR PART 375-6.7.
2. STONE FILL

2.1. THOROUGHLY WASHED CLEAN, SOUND, TOUGH, HARD
CRUSED LIMESTONE OR APPROVED EQUAL FREE FROM
COATINGS.

2.2. CRUSHED STONE SHALL HAVE THE FOLLOWING GRADATION
BY WEIGHT:

PASSING                   SIEVE
  100%                     1.5 INCH
  0-25%                    .75 INCH
  0-5%                       .5 INCH

3. A GEOTEXTILE DEMARCATION LAYER WILL BE PLACED OVER
SUBGRADE MATERIAL PRIOR TO PLACEMENT OF THE MATERIAL.

DETAIL NOTES PROPERTY LINE EDGE:
1. ALL BACKFILL MATERIAL SHALL BE COMPLIANT WITH RESTRICTED

RESIDENTAL USE STANDARDS LISTED IN NYCRR PART 375-6.7.
2. STONE FILL

2.1. THOROUGHLY WASHED CLEAN, SOUND, TOUGH, HARD
CRUSED LIMESTONE OR APPROVED EQUAL FREE FROM
COATINGS.

2.2. CRUSHED STONE SHALL HAVE THE FOLLOWING GRADATION
BY WEIGHT:

PASSING                       SIEVE
   100%                           1.5 INCH

        0-25%                          .75 INCH
   0-5%                             .5 INCH

3. A GEOTEXTILE DEMARCATION LAYER WILL BE PLACED OVER
SUBGRADE MATERIAL PRIOR TO PLACEMENT OF THE MATERIAL.

4. OVERBURDEN MATERIAL ALONG THE PROPERTY EDGE WILL BE
REMOVED AND MANAGED AS IMPACTED SOIL AS REQUIRED TO
FACILITATE THE INSTALLATION OF A STABLE STONE COVER.
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TABLE 4 
GROUNDWATER QUALITY RESULTS FROM SELECT WELLS  
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10515 Research Drive

Knoxville, TN 37932

Phone: (865) 573-8188

Fax: (865) 573-8133

Client: Phone:

Ramboll

Jason Newton

333 West Washington Street

Fax:Syracuse, NY 13202

 Identifier:  086RH Date Rec:  08/21/2020 Report Date:  09/21/2020

Client Project #:  Client Project Name:

Purchase Order #:  

63923 Ithaca Gun-RAWP

CSIATest results provided for:

NOTICE:  This report is intended only for the addressee shown above and may contain confidential or privileged information.  If 

the recipient of this material is not the intended recipient or if you have received this in error, please notify Microbial Insights, Inc. 

immediately.  The data and other information in this report represent only the sample(s) analyzed and are rendered upon 

condition that it is not to be reproduced without approval from Microbial Insights, Inc.  Thank you for your cooperation.

Reviewed By:

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Client:

Project: Date Received:

MI Project Number:

CSIA

086RH

Ithaca Gun-RAWP

Ramboll

08/21/2020

Tel. (865) 573-8188 Fax. (865) 573-8133

10515 Research Dr.,  Knoxville, TN 37932

MICROBIAL INSIGHTS, INC.

MW-8-082020Client Sample ID:

Sample Information

08/20/2020Sample Date:

Analyst/Reviewer: LM/SR

Carbon Units

-27.8δ¹³C, VPDB (‰)¹³C/¹²C cis-DCE (‰)

NAδ¹³C, VPDB (‰)¹³C/¹²C PCE (‰)

-19.5δ¹³C, VPDB (‰)¹³C/¹²C TCE (‰)

NAδ¹³C, VPDB (‰)¹³C/¹²C Vinyl Chloride (‰)

Legend:

NA= Not Analyzed   NS=Not Sampled    J= Estimated concentration below PQL but above LQL     ND= Not Detected
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Quality Assurance/Quality Control Data

Samples Received 8/21/2020

Date Prepared Date Analyzed

Arrival

Temperature

Positive Control    

(‰ Std. Dev.)* BlankComponent

08/21/2020 09/21/2020 0.10 °C Pass¹³C/¹²C TCE (‰)

08/21/2020 09/21/2020 0.10 °C Pass¹³C/¹²C cis-DCE (‰)

 positive control values are within +- 0.5‰ of true value.δ* C
13

Page 3 of 4



10515 Research Drive

Knoxville, TN 37932

Phone: (865) 573-8188

Fax: (865) 573-8133

 Identifier:  086RH Date Rec:  08/21/2020 Report Date:  09/21/2020

Client Project #:  63923 Client Project Name:  Ithaca Gun-RAWP

Purchase Order #:  

Comments: The VOC results for the sample were received on 09/14/20. Based on the VOC data, vinyl 

chloride and tetrachloroethene were below the detection limit and were therefore not 
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The QuantArray®-Chlor Approach
Quantification of Dehalococcoides, the only known bacterial group capable of complete reductive dechlorination of PCE and
TCE to ethene, has become an indispensable component of assessment, remedy selection, and performance monitoring at sites
impacted by chlorinated solvents. While undeniably a key group of halorespiring bacteria, Dehalococcoides are not the only
bacteria of interest in the subsurface because reductive dechlorination is not the only potential biodegradation pathway operative
at contaminated sites, and chlorinated ethenes are not always the primary contaminants of concern. The QuantArray®-Chlor
not only includes a variety of halorespiring bacteria (Dehalococcoides, Dehalobacter, Dehalogenimonas, etc.) to assess the potential
for reductive dechlorination of chloroethenes, chloroethanes, chlorobenzenes, chlorophenols, and chloroform, but also provides
quantification of functional genes involved in aerobic (co)metabolic pathways for biodegradation of chlorinated solvents and
even competing biological processes. Thus, the QuantArray®-Chlor will give site managers the ability to simultaneously yet
economically evaluate the potential for biodegradation of a spectrum of common chlorinated contaminants through a multitude
of anaerobic and aerobic (co) metabolic pathways to give a much more clear and comprehensive view of contaminant biodegradation.

The QuantArray®-Chlor is used to quantify specific microorganisms and functional genes to evaluate the following:

Quantification of important halorespiring bacteria (e.g. Dehalococcoides,
Dehalobacter, Dehalogenimonas, Desulfitobacterium spp.) and key functional
genes (e.g. vinyl chloride reductases, TCE reductase, chloroform reduc-
tase) responsible for reductive dechlorination of a broad spectrum of
chlorinated solvents.

Several different types of bacteria including methanotrophs and some
toluene/phenol utilizing bacteria can co-oxidize TCE, DCE, and vinyl
chloride. The QuantArray®-Chlor quantifies functional genes like soluble
methane monooxygenase encoding enzymes capable of co-oxidation of
chlorinated ethenes.

Ethene oxidizing bacteria are capable of cometabolism of vinyl chloride.
In some cases, ethenotrophs can also utilize vinyl chloride as a growth
supporting substrate. The QuantArray®-Chlor targets key functional
genes in ethene metabolism.

Anaerobic
Reductive Dechlorination

Aerobic Cometabolism

Aerobic (Co)metabolism
of Vinyl Chloride

How do QuantArrays® work?
The QuantArray®-Chlor in many respects is a hybrid technology combining the highly parallel detection of mi-
croarrays with the accurate and precise quantification provided by qPCR into a single platform. The key to
highly parallel qPCR reactions is the nanoliter fluidics platform for low volume, solution phase qPCR reactions.
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How are QuantArray® results reported?
One of the primary advantages of the QuantArray®-Chlor is the simultaneous quantification of a broad spectrum of different
microorganisms and key functional genes involved in a variety of pathways for chlorinated hydrocarbon biodegradation. However,
highly parallel quantification combined with the various metabolic and cometabolic capabilities of different target organisms can
complicate data presentation. Therefore, in addition to Summary Tables, QuantArray® results will be presented as Microbial
Population Summary and Comparison Figures to aid in data interpretation and subsequent evaluation of site management activities.

Types of Tables and Figures:

Figure presenting the concentrations of QuantArray®-Chlor target pop-
ulations (e.g. Dehalococcoides) and functional genes (e.g. vinyl chloride
reductase) relative to typically observed values.

Tables of target population concentrations grouped by biodegradation
pathway and contaminant type.

Depending on the project, sample results can be presented to compare
changes over time or examine differences in microbial populations along
a transect of the dissolved plume.

Microbial Population
Summary

Summary Tables

Comparison Figures
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Results

Table 1: Summary of the QuantArray®-Chlor results obtained for sample MW-8-082020.

Sample Name MW-8-082020
Sample Date 08/20/2020
Reductive Dechlorination cells/mL
Dehalococcoides (DHC) 2.78E+02

tceA Reductase (TCE) 4.00E-01 (J)
BAV1 Vinyl Chloride Reductase (BVC) 9.69E+01
Vinyl Chloride Reductase (VCR) 3.00E+00

Dehalobacter spp. (DHBt) <4.50E+00
Dehalobacter DCM (DCM) <4.50E+00
Dehalogenimonas spp. (DHG) 4.16E+03

cerA Reductase (CER) <4.50E+00
trans-1,2-DCE Reductase (TDR) <4.50E+00

Desulfitobacterium spp. (DSB) <4.50E+00
Dehalobium chlorocoercia (DECO) 4.63E+02
Desulfuromonas spp. (DSM) <4.50E+00
PCE Reductase (PCE-1) 3.92E+01
PCE Reductase (PCE-2) 1.91E+01
Chloroform Reductase (CFR) <4.50E+00
1,1 DCA Reductase (DCA) <4.50E+00
1,2 DCA Reductase (DCAR) <4.50E+00
Aerobic (Co)Metabolic
Soluble Methane Monooxygenase (SMMO) <4.50E+00
Toluene Dioxygenase (TOD) <4.50E+00
Phenol Hydroxylase (PHE) 3.77E+04
Trichlorobenzene Dioxygenase (TCBO) <4.50E+00
Toluene Monooxygenase 2 (RDEG) 3.06E+04
Toluene Monooxygenase (RMO) 2.20E+02
Ethene Monooxygenase (EtnC) 5.28E+01
Epoxyalkane Transferase (EtnE) 8.76E+01
Dichloromethane Dehalogenase (DCMA) <4.50E+00
Other
Total Eubacteria (EBAC) 3.55E+06
Sulfate Reducing Bacteria (APS) 2.61E+04
Methanogens (MGN) 4.00E-01 (J)

Legend:
NA = Not Analyzed NS = Not Sampled J = Estimated Gene Copies Below PQL but Above LQL
I = Inhibited < = Result Not Detected
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Figure 1: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-
taminants.

Anaerobic - Reductive Dechlorination or Dichloroelimination Aerobic - (Co)metabolism
Chlorinated Ethenes (PCE, TCE) DHC, DHBt, DSB, DSM, PCE-1, PCE-2 Chlorinated Ethenes (TCE,DCE,VC) sMMO, TOD, PHE, RDEG, RMO
Chlorinated Ethenes (PCE, TCE, DCE,
VC)

DHC, BVC, VCR (Co)metabolic Vinyl Chloride etnC, etnE

Chlorinated Ethenes (trans-1,2-DCE,
VC)

TDR, CER Chlorinated Benzenes TOD, TCBO, PHE

Chlorinated Ethanes (TCA and 1,2-
DCA)

DHC, DHBt, DHG, DSB1, DCA,
DCAR

Chlorinated Methanes (Chloroform) DHBt, DCM, CFR
Chlorinated Benzenes DHC, DHBt2, DECO
Chlorinated Phenols DHC, DSB
Chlorinated Propanes DHC, DHG, DSB1

1Desulfitobacterium dichloroeliminans DCA1. 2Implicated in reductive dechlorination of dichlorobenzene and potentially chlorobenzene.
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Table 2: Summary of the QuantArray®-Chlor results for microorganisms responsible for reductive dechlorination for
samples MW-8-082020.

Sample Name MW-8-082020
Sample Date 08/20/2020
Reductive Dechlorination cells/mL
Dehalococcoides (DHC) 2.78E+02

tceA Reductase (TCE) 4.00E-01 (J)
BAV1 Vinyl Chloride Reductase (BVC) 9.69E+01
Vinyl Chloride Reductase (VCR) 3.00E+00

Dehalobacter spp. (DHBt) <4.50E+00
Dehalobacter DCM (DCM) <4.50E+00
Dehalogenimonas spp. (DHG) 4.16E+03
Desulfitobacterium spp. (DSB) <4.50E+00
Dehalobium chlorocoercia (DECO) 4.63E+02
Desulfuromonas spp. (DSM) <4.50E+00

Figure 2: Comparison - microbial populations involved in reductive dechlorination.
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Table 3: Summary of the QuantArray®-Chlor results for microorganisms responsible for reductive dechlorination for
samples MW-8-082020.

Sample Name MW-8-082020
Sample Date 08/20/2020
Reductive Dechlorination cells/mL
Chloroform Reductase (CFR) <4.50E+00
1,1 DCA Reductase (DCA) <4.50E+00
1,2 DCA Reductase (DCAR) <4.50E+00
PCE Reductase (PCE-1) 3.92E+01
PCE Reductase (PCE-2) 1.91E+01
Dehalogenimonas trans-1,2-DCE Reductase (TDR) <4.50E+00
Dehalogenimonas cerA Reductase (CER) <4.50E+00

Figure 3: Comparison - microbial populations involved in reductive dechlorination.
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Table 4: Summary of the QuantArray®-Chlor results for microorganisms responsible for aerobic (co)metabolism for
samples MW-8-082020.

Sample Name MW-8-082020
Sample Date 08/20/2020
Aerobic (Co)Metabolic cells/mL
Soluble Methane Monooxygenase (SMMO) <4.50E+00
Toluene Dioxygenase (TOD) <4.50E+00
Phenol Hydroxylase (PHE) 3.77E+04
Trichlorobenzene Dioxygenase (TCBO) <4.50E+00
Toluene Monooxygenase 2 (RDEG) 3.06E+04
Toluene Monooxygenase (RMO) 2.20E+02
Ethene Monooxygenase (EtnC) 5.28E+01
Epoxyalkane Transferase (EtnE) 8.76E+01
Dichloromethane Dehalogenase (DCMA) <4.50E+00

Figure 4: Comparison - microbial populations involved in aerobic (co)metabolism.
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Table 5: Summary of the QuantArray®-Chlor results for total bacteria and other populations for samples MW-8-082020.

Sample Name MW-8-082020
Sample Date 08/20/2020
Other cells/mL
Total Eubacteria (EBAC) 3.55E+06
Sulfate Reducing Bacteria (APS) 2.61E+04
Methanogens (MGN) 4.00E-01 (J)

Figure 5: Comparison - microbial populations.
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Interpretation

The overall purpose of the QuantArray®-Chlor is to give site managers the ability to simultaneously yet economically evaluate
the potential for biodegradation of a spectrum of common chlorinated contaminants through a multitude of anaerobic and aerobic
(co)metabolic pathways in order to provide a clearer and more comprehensive view of contaminant biodegradation. The following
discussion describes the interpretation of results in general terms and is meant to serve as a guide.

Reductive Dechlorination - Chlorinated Ethenes: While a number of bacterial cultures including Dehalococcoides, Dehalobacter, Desul-
fitobacterium, and Desulfuromonas spp. capable of utilizing PCE and TCE as growth-supporting electron acceptors have been isolated
[1–5], Dehalococcoides may be the most important because they are the only bacterial group that has been isolated to date which is
capable of complete reductive dechlorination of PCE to ethene [6]. In fact, the presence of Dehalococcoides has been associated with
complete reductive dechlorination to ethene at sites across North America and Europe [7], and Lu et al. [8] have proposed using a
Dehalococcoides concentration of 1 x 104 cells/mL as a screening criterion to identify sites where biological reductive dechlorination is
predicted to proceed at “generally useful” rates.

At chlorinated ethene sites, any “stall” leading to the accumulation of daughter products, especially vinyl chloride, would be a sub-
stantial concern. While Dehalococcoides concentrations greater than 1 x 104 cells/mL correspond to ethene production and useful rates
of dechlorination, the range of chlorinated ethenes degraded varies by strain within the Dehalococcoides genus [6, 9], and the pres-
ence of co-contaminants and competitors can have complex impacts on the halorespiring microbial community [10–15]. Therefore,
QuantArray®-Chlor also provides quantification of a suite of reductive dehalogenase genes (PCE, TCE, BVC, VCR, CER, and TDR)
to more definitively confirm the potential for reductive dechlorination of all chlorinated ethene compounds including vinyl chloride.

Perhaps most importantly, QuantArray®-Chlor quantifies TCE reductase (TCE) and both known vinyl chloride reductase genes (BVC,
VCR) from Dehalococcoides to conclusively evaluate the potential for complete reductive dechlorination of chlorinated ethenes to non-
toxic ethene [16–18]. In addition, the analysis also includes quantification of reductive dehalogenase genes from Dehalogenimonas spp.
capable of reductive dechlorination of chlorinated ethenes. More specifically, these are the trans-1,2-DCE dehalogenase gene (TDR)
from strain WBC-2 [19] and the vinyl chloride reductase gene (CER) from GP, the only known organisms other than Dehalococcoides
capable of vinyl chloride reduction [20]. Finally, PCE reductase genes responsible for sequential reductive dechlorination of PCE
to cis-DCE by Sulfurospirillum and Geobacter spp. are also quantified. In mixed cultures, evidence increasingly suggests that partial
dechlorinators like Sulfurospirillum and Geobacter may be responsible for the majority of reductive dechlorination of PCE to TCE and
cis-DCE while Dehalococcoides functions more as cis-DCE and vinyl chloride reducing specialists [10, 21].

Reductive Dechlorination - Chlorinated Ethanes: Under anaerobic conditions, chlorinated ethanes are susceptible to reductive
dechlorination by several groups of halorespiring bacteria including Dehalobacter, Dehalogenimonas, and Dehalococcoides. While the
reported range of chlorinated ethanes utilized varies by genus, species, and sometimes at the strain level, several general observa-
tions can be made regarding biodegradation pathways and daughter product formation. Dehalobacter spp. have been isolated that
are capable of sequential reductive dechlorination of 1,1,1-TCA through 1,1-DCA to chloroethane [13]. Biodegradation of 1,1,2-TCA
by several halorespiring bacteria including Dehalobacter and Dehalogenimonas spp. proceeds via dichloroelimination producing vinyl
chloride [22–24]. Similarly, 1,2-DCA biodegradation by Dehalobacter, Dehalogenimonas, and Dehalococcoides occurs via dichloroelimina-
tion producing ethene. While not utilized by many Desulfitobacterium isolates, at least one strain, Desulfitobacterium dichloroeliminans
strain DCA1, is also capable of dichloroelimination of 1,2-DCA [25]. The 1,2-dichloroethane reductive dehalogenase gene (DCAR)
from members of Desulfitobacterium and Dehalobacter is known to dechlorinate 1,2-DCA to ethene, while the 1,1-dichloroethane re-
ductive dehalogenase (DCA) targets the gene responsible for 1,1-DCA dechlorination in some strains of Dehalobacter. In addition to
chloroform,chloroform reductase (CFR) has also been shown to be responsible for reductivedechlorination of 1,1,1-TCA [26].

Reductive Dechlorination - Chlorinated Methanes: Chloroform is a common co-contaminant at chlorinated solvent sites and can
inhibit reductive dechlorination of chlorinated ethenes. Grostern et al. demonstrated that a Dehalobacter population was capable of
reductive dechlorination of chloroform to produce dichloromethane [27]. The cfrA gene encodes the reductase which catalyzes this
initial step in chloroform biodegradation [26]. Justicia-Leon et al. have since shown that dichloromethane can support growth of a
distinct group of Dehalobacter strains via fermentation [28]. The Dehalobacter DCM assay targets the 16S rRNA gene of these strains.

Reductive Dechlorination - Chlorinated Benzenes: Chlorinated benzenes are an important class of industrial solvents and chem-
ical intermediates in the production of drugs, dyes, herbicides, and insecticides. The physical-chemical properties of chlorinated
benzenes as well as susceptibility to biodegradation are functions of their degree of chlorination and the positions of chlorine sub-
stituents. Under anaerobic conditions, reductive dechlorination of higher chlorinated benzenes including hexachlorobenzene (HCB),
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pentachlorobenzene (PeCB), tetrachlorobenzene (TeCB) isomers, and trichlorobenzene (TCB) isomers has been well documented [29],
although biodegradation of individual compounds and isomers varies between isolates. For example, Dehalococcoides strain CBDB1
reductively dechlorinats HCB, PeCB, all three TeCB isomers, 1,2,3-TCB, and 1,2,4-TCB [9, 30]. Dehalobium chlorocoercia DF-1 has been
shown to be capable of reductive dechlorination of HCB, PeCB, and 1,2,3,5-TeCB [31]. The dichlorobenzene (DCB) isomers and
chlorobenzene (CB) were considered relatively recalcitrant under anaerobic conditions. However, new evidence has demonstrated
reductive dechlorination of DCBs to CB and CB to benzene [32] with corresponding increases in concentrations of Dehalobacter spp.
[33].

Reductive Dechlorination - Chlorinated Phenols: Pentachlorophenol (PCP) was one of the most widely used biocides in the
U.S. and despite residential use restrictions, is still extensively used industrially as a wood preservative. Along with PCP, the
tetrachlorophenol and trichlorophenol isomers were also used as fungicides in wood preserving formulations. 2,4-Dichlorophenol
and 2,4,5-TCP were used as chemical intermediates in herbicide production (e.g. 2,4-D) and chlorophenols are known byproducts
of chlorine bleaching in the pulp and paper industry. While the range of compounds utilized varies by strain, some Dehalococ-
coides isolates are capable of reductive dechlorination of PCP and other chlorinated phenols. For example, Dehalococcoides strain
CBDB1 is capable of utilizing PCP, all three tetrachlorophenol (TeCP) congeners, all six trichlorophenol (TCP) congeners, and
2,3-dichlorophenol (2,3-DCP). PCP dechlorination by strain CBDB1 produces a mixture of 3,5-DCP, 3,4-DCP, 2,4-DCP, 3-CP, and 4-CP
[34]. In the same study, however, Dehalococcoides strain 195 dechlorinated a more narrow spectrum of chlorophenols which included
2,3-DCP, 2,3,4-TCP, and 2,3,6-TCP, but no other TCPs or PCP. Similar to Dehalococcoides, some species and strains of Desulfitobacterium
are capable of utilizing PCP and other chlorinated phenols. Desulfitobacterium hafniense PCP-1 is capable of reductive dechlorination
of PCP to 3-CP [35]. However, the ability to biodegrade PCP is not universal among Desulfitobacterium isolates. Desulfitobacterium
sp. strain PCE1 and D. chlororespirans strain Co23, for example, can utilize some TCP and DCP isomers, but not PCP for growth [2, 36].

Reductive Dechlorination - Chlorinated Propanes: Dehalogenimonas is a recently described bacterial genus of the phylum Chlo-
roflexi which also includes the well-known chloroethene-respiring Dehalococcoides [23]. The Dehalogenimonas isolates characterized to
date are also halorespiring bacteria, but utilize a rather unique range of chlorinated compounds as electron acceptors including chlo-
rinated propanes (1,2,3-TCP and 1,2-DCP) and a variety of other vicinally chlorinated alkanes including 1,1,2,2-tetrachloroethane,
1,1,2-trichloroethane, and 1,2-dichloroethane [23].

Aerobic - Chlorinated Ethene Cometabolism: Under aerobic conditions, several different types of bacteria including methane-
oxidizing bacteria (methanotrophs), and many benzene, toluene, ethylbenzene, xylene, and (BTEX)-utilizing bacteria can
cometabolize or co-oxidize TCE, DCE, and vinyl chloride [37]. In general, cometabolism of chlorinated ethenes is mediated
by monooxygenase enzymes with “relaxed’ specificity that oxidize a primary (growth supporting) substrate (e.g. methane)
and co-oxidize the chlorinated compound (e.g.TCE). QuantArray®-Chlor provides quantification of a suite of genes encoding
oxygenase enzymes capable of co-oxidation of chlorinated ethenes including soluble methane monooxygenase (sMMO). Soluble
methane monooxygenases co-oxidize a broad range of chlorinated compounds [38–41] including TCE, cis-DCE, and vinyl chloride.
Furthermore, soluble methane monooxygenases are generally believed to support greater rates of aerobic cometabolism [40].
QuantArray®-Chlor also quantifies aromatic oxygenase genes encoding ring hydroxylating toluene monooxygenase genes (RMO,
RDEG), toluene dioxygenase (TOD) and phenol hydroxylases (PHE) capable of TCE co-oxidation [42–46]. TCE or a degradation
product has been shown to induce expression of toluene monooxygenases in some laboratory studies [43, 47] raising the possibility
of TCE cometabolism with an alternative (non-aromatic) growth substrate. Moreover, while a number of additional factors must be
considered, recent research under ESTCP Project 201584 has shown positive correlations between concentrations of monooxygenase
genes (soluble methane monooxygenase, ring hydroxylating monooxygenases, and phenol hydroxylase) and the rate of TCE
degradation [48].

Aerobic - Chlorinated Ethane Cometabolism: While less widely studied than cometabolism of chlorinated ethenes, some chlori-
nated ethanes are also susceptible to co-oxidation. As mentioned previously, soluble methane monooxygenases (sMMO) exhibit very
relaxed specificity. In laboratory studies, sMMO has been shown to co-oxidize a number of chlorinated ethanes including 1,1,1-TCA
and 1,2-DCA [38, 40].

Aerobic - Vinyl Chloride Cometabolism: Beginning in the early 1990s, numerous microcosm studies demonstrated aerobic ox-
idation of vinyl chloride under MNA conditions without the addition of exogenous primary substrates. Since then, strains of
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Mycobacterium, Nocardioides, Pseudomonas, Ochrobactrum, and Ralstonia species have been isolated which are capable of aerobic
growth on both ethene and vinyl chloride (see Mattes et al. [49] for a review). The initial steps in the pathway are the monooxygenase
(etnABCD) catalyzed conversion of ethene and vinyl chloride to their respective epoxyalkanes (epoxyethane and chlorooxirane),
followed by epoxyalkane:CoM transferase (etnE) mediated conjugation and breaking of the epoxide [50].

Aerobic - Chlorinated Benzenes: In general, chlorobenzenes with four or less chlorine groups are susceptible to aerobic biodegra-
dation and can serve as growth-supporting substrates. Toluene dioxygenase (TOD) has a relatively relaxed substrate specificity
and mediates the incorporation of both atoms of oxygen into the aromatic ring of benzene and substituted benzenes (toluene
and chlorobenzene). Comparison of TOD levels in background and source zone samples from a CB-impacted site suggested that
CBs promoted growth of TOD-containing bacteria [51]. In addition, aerobic biodegradation of some trichlorobenzene and even
tetrachlorobenzene isomers is initiated by a group of related trichlorobenzene dioxygenase genes (TCBO). Finally, phenol hydrox-
ylases catalyze the continued oxidation and in some cases, the initial oxidation of a variety of monoaromatic compounds. In an
independent study, significant increases in numbers of bacteria containing PHE genes corresponded to increases in biodegradation
of DCB isomers [51].

Aerobic - Chlorinated Methanes: Many aerobic methylotrophic bacteria, belonging to diverse genera (Hyphomicrobium, Methylobac-
terium, Methylophilus, Pseudomonas, Paracoccus, and Alibacter) have been isolated which are capable of utilizing dichloromethane
(DCM) as a growth substrate. The DCM metabolic pathway in methylotrophic bacteria is initiated by a dichloromethane dehalo-
genase (DCMA) gene. DCMA is responsible for aerobic biodegradation of dichloromethane by methylotrophs by first producing
formaldehyde which is then further oxidized [52]. As discussed in previous sections, soluble methane monooxygenase (sMMO)
exhibits relaxed specificity and co-oxidizes a broad spectrum of chlorinated hydrocarbons. In addition to chlorinated ethenes, sMMO
has been shown to co-oxidize chloroform in laboratory studies [38, 41].
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6. Maymó-Gatell, X., Anguish, T. & Zinder, S. H. Reductive dechlorination of chlorinated ethenes and 1, 2-
dichloroethane by ”Dehalococcoides ethenogenes” 195. Applied and Environmental Microbiology 65, 3108–3113 (1999).

7. Hendrickson, E. R. et al. Molecular analysis of Dehalococcoides 16S ribosomal DNA from chloroethene-contaminated
sites throughout North America and Europe. Applied and Environmental Microbiology 68, 485–495 (2002).

8. Lu, X., Wilson, J. T. & Kampbell, D. H. Relationship between Dehalococcoides DNA in ground water and rates of
reductive dechlorination at field scale. Water Research 40, 3131–3140 (2006).
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PREFACE 

This document describes the minimum anticipated protective measures necessary for worker 
health and safety during the activities associated with this project. Ramboll employees and 
subcontractors must read and understand the contents of this document. We do not intend the 
contents of this document to cover all situations that may arise nor to waive any provisions 
specified in Federal, State, and local regulations or site owner/contractor health and safety 
requirements. During this project, if any task occurs that is not covered in this Health and Safety 
Plan, the individual responsible for that task will inform Ramboll Americas Health, Safety & 
Security Department. Site personnel affected by the new activity and its associated hazards must 
ensure that they follow necessary safety procedures and use appropriate protective equipment. 
 
Subcontractors are accountable for the health and safety of their employees. No 
requirements or provisions within this plan shall be construed by subcontractors as an 
assumption by Ramboll or IFR Development, LLC of subcontractors’ legal 
responsibilities as an employer. 
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1. INTRODUCTION 

This Health & Safety Plan (HASP) has been developed by Ramboll Americas Engineering 
Solutions, Inc. (Ramboll) to outline the requirements to be met by Ramboll employees, 
subcontractors (if any), and visitors while performing activities as part of the environmental 
remedial activities at the former Ithaca Gun facility located at 121-125 Lake Street in Ithaca, 
New York (the “project” and the “Site”). This HASP describes the responsibilities, training 
requirements, protective equipment, and safety procedures necessary to minimize the risk of 
injury, fires, explosion, chemical spills, and material damage incidents related to site activities. 
This HASP incorporates by reference the Occupational Safety and Health Administration (OSHA) 
regulations contained in 29 Code of Federal Regulations (CFR) Parts 1910 and 1926.  
 
The requirements and guidelines in this HASP are based on a review of available information and 
data, and an evaluation of identified onsite hazards. This HASP will be reviewed with Site 
personnel and will be available onsite. Ramboll employees, subcontractors, and visitors to 
Ramboll’s work area will report to the Ramboll’s onsite Ramboll Site Safety Representative (SSR) 
in matters of health and safety. While the SSR is responsible for overseeing compliance with this 
HASP and stopping work when necessary, the Project Manager is responsible for implementation 
of this HASP into the daily Site activities. The SSR may also serve as the Project Field Supervisor 
depending on project size and work activities. 
 
Ramboll employees and subcontractors must review this HASP prior to beginning work 
at the Site and sign the Pre-Work Briefing (Attachment 1). 

1.1 Covered Personnel 
This HASP is specifically intended for Ramboll employees, subcontractors, and visitors to 
Ramboll’s work area who will be conducting activities within the defined scope of work in 
specified areas of the Site. Ramboll will inform Site personnel of identified safety and health 
hazards as outlined in this HASP. Ramboll employees, subcontractors, and visitors are 
responsible for complying with government regulations, Site owner policies, and this HASP. This 
HASP may be provided to interested third parties for informational purposes. 

1.2 HASP Review and Modification 
Future remedial work that may be conducted at the Site and unexpected conditions that may be 
encountered may require the modification of this HASP. The SSR will recommend modifications to 
this HASP, and the Ramboll Health, Safety & Security (HSS) Specialist will have the responsibility 
of approving them. Modifications to this HASP shall be outlined on the Revision Summary page. 
 
This HASP may be modified for new or additional scopes of work by directly revising this HASP 
and saving a revised copy, by developing a HASP Addendum, or via a Job Safety Analysis 
(JSA) (Attachment 2) or equivalent document acceptable to Ramboll. JSAs and HASP Addenda 
may modify air sampling, personal protective equipment, and other safety precautions in this 
HASP as necessary to safely perform new work activities or address unexpected conditions. 
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1.3 Site Description 
The Site is located at 121-125 Lake Street in Ithaca, New York. The Site is 1.63 acres in size and 
consists of two parcels. The Eastern Parcel formerly included the main manufacturing operations 
of the Ithaca Gun Company, and the smaller, Western Parcel contained the former boiler house. 
The original Ithaca Gun Factory property consisted of approximately 2.6 acres; however, 
approximately 1 acre was granted to the City of Ithaca to be developed as a City park with a 
public walkway and overlook area for adjacent Ithaca Falls under the NYSDEC Environmental 
Restoration Program (ERP) as the Ithaca Falls Overlook Site, Site no. E755018 (ERP Site). 
 
As noted above, the property was formerly owned by the Ithaca Gun Company, which operated 
the Ithaca Gun Factory manufacturing plant and test site on the property for approximately one 
hundred years. The company filed for bankruptcy in 1979. The Site is currently vacant, with 
primary buildings demolished in 2009, leaving only a small single-story building and the Ithaca 
Gun boiler house smoke stack on the Western Parcel. The current owner, IFR Development LLC, 
is in the process of designing a multi-tenant residential housing development that will cover most 
of the Site. 
 
The primary constituents of concern (COCs) associated with the Site include lead and chlorinated 
volatile organic compounds (CVOCs), specifically tetrachloroethene (PCE) and associated 
degradation products: cis-1,2-dichloroethene (CDCE), trichloroethene (TCE), and vinyl chloride 
(VC). Secondary COCs include semi-volatile organic compounds (SVOCs) and in a limited area, 
polychlorinated biphenyls (PCBs).  
 
The Site is located in a residential area bounded to the north by a deep gorge, Cornell University 
to the east, Lake Street and residential housing to the south, and a residential neighborhood to 
the west. Fall Creek is located at the base of the gorge and Ithaca Falls is located to the east 
along the gorge where Fall Creek flows westward to Cayuga Lake. 
 
Due to the steep topography, the property was terraced into two flat areas for use. The upper 
area or Eastern Parcel was the primary location of the manufacturing facility and the lower 
terrace or Western Parcel housed the boiler house and other support facilities. The manufacturing 
building occupied the majority of the upper terrace with the exception of a narrow access road on 
the eastern side. A raceway was constructed between the manufacturing building and the gorge 
to harness the natural waterway for power, resulting in the construction of an “island” adjacent 
to the gorge. 

1.4 Scope of Work 
General activities may fall under two distinctions:  
 
• NON-INTRUSIVE ACTIVITIES: Non-intrusive activities within Ramboll’s work scope are 

those that do NOT have the potential to jeopardize the health and safety of Site workers, the 
public, or the environment with respect to Site contaminants. Hazardous waste operations 
training per 29 CFR 1910.120 or 29 CFR 1926.65 is NOT required. However, all other 
applicable health and safety regulations, Site-specific requirements, and HASP requirements 
must be followed. 
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• INTRUSIVE ACTIVITIES: Intrusive activities within Ramboll’s work scope are those that 
have the potential to cause health and safety concerns to Site workers, the public, or the 
environment. These activities and any non-intrusive activities conducted in an Exclusion Zone 
require training per 29 CFR 1910.120 and 29 CFR 1926.65. 

 
The specific scope of work/activities will include the following: 

o Pre-design investigations and groundwater treatment 
o Geophysical surveying to locate utilities (non-intrusive) 
o Soil borings, test pits, subsurface soil sampling (intrusive) 
o Groundwater sampling (intrusive and non-intrusive) 
o Hydraulic conductivity testing (non-intrusive) 
o Well injections (non-intrusive) 
o Managing investigation-derived materials (IDM) (non-intrusive) 

o Remedial Construction 
o Clearing (non-intrusive) 
o Grubbing (intrusive) 
o Mobilization (non-intrusive) 
o Site surveying (non-intrusive) 
o Overburden excavation (intrusive) 
o Soil stabilization (intrusive) 
o Handling of excavated overburden (intrusive) 
o Soil cover installation (intrusive and non-intrusive) 
o Demobilization (non-intrusive) 

 
Implementation of HASP requirements will be addressed in task-specific documents including Job 
Safety Analyses (JSAs) or equivalent documents reviewed by Ramboll which are collectively 
referred to as “JSAs” through the remainder of this HASP. The JSAs will break down specific work 
tasks, identify hazards, and describe how safety requirements in this HASP will be implemented. 
Refer to Pre-Work Safety Planning (Section 2.1.10) of this HASP for more information. 

1.5 Project Personnel 
The following are key project personnel with respect to Ramboll’s scope of work. Additional 
project personnel associated with specific field tasks will be identified in the JSAs associated with 
those tasks. 
 
Project Personnel 
IFR Development, LLC  
Travis Frost IFR Development, LLC General Manager 
Ramboll 
Douglas Crawford Ramboll Project Owner 

Deborah Wright Project Manager 
Site Safety Representative (SSR) Various (to be determined based on planned 

specific work tasks/activities) 

Drew Walier Health & Safety Specialist (Regional Lead) 

Jeffrey Parsons, CIH Americas HSS Operations Manager 
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1.6 Responsibilities 
As directed in this HASP, general compliance and HASP implementation will generally be 
addressed first by the Ramboll Site Safety Representative (SSR) with support from the Project 
Manager and Project Owner. Subcontractors must identify qualified Safety Competent Persons 
who must be onsite for all of their field activities. All project personnel have the authority to stop 
work if a condition or behavior is observed that could cause an injury, property damage, or 
environmental incident. 

1.6.1 Ramboll Project Owner 
The Project Owner is responsible for providing upper-level management support for health and 
safety. He or she will provide sufficient authority and resources to the Ramboll Project Manager 
to fully implement health and safety requirements as outlined in this HASP, contract documents, 
and regulatory requirements. 

1.6.2 Ramboll Project Manager 
The Project Manager is accountable to the Project Owner and is responsible for providing 
leadership and oversight of the Ramboll project team’s implementation of HASP requirements. 
The Project Manager ensures that the Site Safety Representative (SSR) has adequate resources 
to implement HASP requirements and that qualified personnel (and subcontractors) are assigned 
to project teams. The Project Manager may also assume the responsibilities of the SSR 
depending on the size and complexity of the work being performed at the Site. 

1.6.3 Ramboll Site Supervisor 
The Ramboll Site Supervisor is qualified to serve as the Ramboll Site Safety Representative (SSR) 
when less than 25 tradespersons are on the Site and/or during a temporary absence of a full-
time SSR when more than 25 tradespersons are onsite. Tradespersons do not include 
construction management staff, construction inspectors, quality inspectors, scientists, engineers 
and other professionals. 
 
The Ramboll Site Supervisor is responsible for coordinating project requirements in the 
field and is accountable to the Project Manager. The Site Supervisor oversees daily 
activities and is, therefore, responsible for implementing health and safety 
requirements daily in the field. The Site Supervisor is also responsible for conducting 
daily safety inspections and coordinating timely correction of observed deficiencies 
with any subcontractor. The Ramboll Site Supervisor shall be qualified to also serve as 
the Ramboll SSR with respect to Ramboll’s scope of work.  

1.6.4 Ramboll Site Safety Representative (SSR) 
The SSR advises project personnel on matters of health and safety on the Site. The SSR and all 
others have the authority to stop work if any operation has the potential to cause harm to Site 
workers, the public, or environment. In general, responsibilities of the SSR include the following: 
 
• Conducting daily safety pre-work safety meetings and documenting meetings on a daily Pre-

Task Planner (or equivalent) 
• Selection and inspection of PPE 
• Conducting periodic surveillance to evaluate effectiveness of the HASP 
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• Monitoring onsite hazards and conditions and recommending modifications to the HASP when 
new hazards are observed 

• Informing the Site Supervisor of observed safety deficiencies requiring corrective action 
• Having knowledge of emergency procedures, evacuation routes, and telephone numbers for 

emergency services 
• Posting directions to the hospital and telephone numbers for emergency services 
• Coordinating emergency medical care as necessary 
• Immediately notify followed by submittal of written accident/emergency reports to a client 

representative within 24 hours 
• Review JSAs for all high-risk activities (High risk activities include excavations, work over/near 

water, drilling, work near power lines, Lockout/Tagout, confined space, and any other 
activities deemed “high risk” by the SSR) 

• Reviewing and maintaining safety documentation and reports 

1.6.5 Ramboll Americas Health, Safety and Security (HSS) Operations Manager 
The Ramboll Americas HSS Operations Manager will make safety-related recommendations 
regarding the work area to the SSR and engage ongoing support from the Americas HSS 
Department as necessary. Inspections will periodically be conducted to monitor worker health 
and safety and will address issues such as subcontractor pre-qualification, Site safety orientation 
programs and documentation, implementation of permit programs (confined space, hot work, 
etc.), safety planning, accident investigations, meetings with client, adequacy of PPE, air 
monitoring needs, and general construction safety issues.  

1.6.6 Ramboll Health, Safety and Security Specialist 
The Ramboll Health, Safety and Security (HSS) Specialist will assist the Ramboll Americas HSS 
Operations Manager in the implementation of the Americas HSS program. General support tasks 
related to the implementation of the Ramboll Americas HSS Program include safety audits, air 
monitoring, training, accident investigations, etc. The Ramboll HSS Specialist will approve 
modifications to this HASP and will prepare safety reports as required throughout the work. 

1.6.7 Subcontractor Safety Competent Person 
Subcontractors under contract to Ramboll are covered by this HASP and will be required to 
designate a Safety Competent Person. Each Safety Competent Person must be the 
Superintendent/Foreman unless the project is sufficiently large to require a full-time Safety 
Competent Person. A Safety Competent Person must be on the Site at all times when the 
subcontractor has employees performing work and will have the same responsibilities as the 
Ramboll SSR within the subcontractor’s scope of work. This individual must possess a sound 
working knowledge of pertinent OSHA regulations, this HASP, and other applicable safety 
requirements related to scope of work. The Safety Competent Person will ensure timely 
correction of safety deficiencies identified by Ramboll. Subcontractors may request assistance 
from the Ramboll Corporate Health & Safety Department. An Alternate Safety Competent Person 
may also be designated as a backup. 
 
A Subcontractor must provide a full-time Safety Competent Person (separate from the 
Superintendent/Foreman) based on the number of Subcontractor field workers present 
at Site and/or the complexity/safety aspects of the work. Subcontractor’s Safety 
Competent Person must be acceptable to Ramboll.  
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2. SITE SAFETY AND CONTROL PROCEDURES 

This HASP incorporates by reference the OSHA requirements in: 29 CFR Part 1910; 29 CFR Part 
1926; the United States Environmental Protection Agency’s (USEPA’s) Standard Operating Safety 
Guides, Publication 9285.1-03, June 1992; and the Ramboll Americas Health, Safety & Security 
Manual will be available on Site (electronic or hard copy are acceptable) for reference. 
Subcontractors must review this HASP to ensure they meet or exceed Ramboll’s requirements as 
well as all regulations applicable to their scope of work. Key safety procedures applicable to 
Ramboll employees and subcontractors are described in more detail in this section. 

2.1 Site Security and Control 
The elements of site control include restricting access to the Site to persons who have the proper 
safety training and have received a Site safety orientation that reviews the information in this 
HASP at a minimum. All direct contractors and subcontractors to Ramboll will have an approved 
HASP or JSA for the work they will be doing prior to commencing the actual work. 

2.1.1 Subcontractor Prequalification 
Subcontractors must be prequalified annually using the Ramboll Subcontractor Safety 
Prequalification Form (or approved alternate). Subcontractors must achieve a Pass (A, B, or C) 
rating or a “Conditional” rating. Subcontractors with a Conditional rating must implement 
additional safety requirements outlined by the conditions specified by the Ramboll Americas HSS 
Specialist and the Project Owner. 

2.1.2 Citizenship 
All project personnel must be U.S. citizens or legally be authorized to work in the U.S. with the 
proper work visas. 

2.1.3 Language 
All project personnel must understand and speak English at a "conversational" level. Ramboll will 
make the final determination if a person is sufficiently fluent in English. Interpreters may be used 
if authorized by Ramboll. When authorized, a minimum of one interpreter will be required for 
every 10 non-English speaking personnel at all times while work is performed on the Site. 

2.1.4 Drug and Alcohol Testing 
All project personnel are required to work in accordance with Ramboll’s policy for a Drug Free 
Workplace Testing that may be conducted on this project is summarized below unless indicated 
otherwise: 
 
NOTE - Refusal to take a drug or alcohol test when directed in accordance with this 
HASP will be treated as a “positive” test and will result in immediate removal from the 
project. 
 
• Pre-Employment – Project personnel must have testing performed (10 panel drug screen) 

prior to being employed with Ramboll. 
• Reasonable Cause – Two supervisors must concur that the person exhibits symptoms and 

behavior that “more probably than not” are the result of a controlled substance. 
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• Post-Accident – Similar to Reasonable Cause, testing may be performed following an accident 
if the accident may have been avoided by a “reasonably alert” action and substance abuse 
cannot be discounted as a contributing factor. 

2.1.5 Safety Training and Competent Persons 
Project personnel must be properly trained for the type of work being performed and consistent 
with the OSHA regulations at 29 CFR 1910 and 29 CFR 1926. Specialized training is required for 
(but not limited to) work with asbestos, lead, hazardous waste, confined space entry, fire 
prevention and control, lockout/tagout, hazard communication, fall protection, National Fire 
Protection Agency (NFPA) 70E (energized electrical), etc.  
 
JSAs will identify specific training requirements and competent/qualified persons which are 
anticipated for the scope of work and work methods associated with each task. Refer to 
additional information in this HASP, especially this section. 
 
All project personnel will be trained per the OSHA HAZWOPER Standard 29 CFR 1926.65 and 
1910.120 as outlined below: 
 
• Non-Contact Visitors and Workers – No OSHA 24/40-hour training for non-contact visitors, 

including delivery personnel, utility workers, vendor reps, inspectors, surveyors, Site 
preparation personnel and others who will not enter Exclusion Zones or Contamination 
Reduction Zones.  

• Contact/Remediation Workers – OSHA 40-hour training with current 8-hour refresher. All 
Site personnel who may contact contaminated soil, sediment, groundwater, or materials or 
must otherwise enter an Exclusion Zone or Contamination Reduction Zone. Site personnel 
with limited potential for contact with contaminated soil, sediment, or water may enter 
Exclusion Zones with OSHA 24-hour training with a current 8-hour refresher. An example of a 
trade in this category is surveyors. 

• Contact/Remediation Foremen/Superintendents – Field management personnel who are 
overseeing work performed by “Contact/Remediation Workers” must have OSHA 8-hour 
HAZWOPER Supervisor training. 

 
Project safety requires that only qualified persons operate heavy equipment including (but not 
limited to) the following: 
 
• Powered Industrial Truck Operator Certification – Required for operation of forklifts and 

rough terrain forklifts, but NOT required for front loaders equipped with forks 
• Drill Rig Operation – State or local license (as applicable) 
 
Although Ramboll and subcontractors must designate a General Safety Competent Person as 
outlined previously in this HASP, other competent persons must also be designated in 
subcontractor HASPs or JSAs for the following activities and be on the Site as necessary to 
support activities performed under their oversight. In addition to written designation, the 
subcontractor must submit evidence of competency when requested by Ramboll. The general 
Safety Competent Person may also assume responsibility for other competent person roles if 
qualified and authorized. 
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Competent Person Designations 
Type* Comment 
Excavation Competent 
Persons 

When excavations are being performed. 

Demolition Competent 
Persons 

Perform pre-demolition “engineering survey” in support of a demolition 
plan. During demolition, the competent person must perform regular 
inspections to detect hazards resulting from weakened or deteriorated 
floors, or walls, or loosened material. 

Scaffolding 
Competent Persons 

Supervise the erection and dismantling of scaffolds and perform daily 
inspections while scaffolds are in use. 

Fall Protection 
Competent Persons 

Oversee implementation of fall protection systems including anchoring 
personal arrest equipment. 

Confined Space 
Competent Persons 

Oversees implementation of confined space entry procedures. 
Determines if a confined space is permit or non-permit. 

Welding & Cutting 
Competent Persons 

Must determine if coated surfaces are flammable.  

Crane & Hoist 
Competent Persons 

Must inspect cranes and hoists prior to use. Will usually be the 
operator. 

Rigging Equipment 
Competent Persons 

Inspect rigging equipment prior to use. Training must be current and 
meet the November 2010 updated OSHA requirements for Rigging 
Persons. 

Crane Signaling 
Competent Persons 

Training must be current and meet the November 2010 updated OSHA 
requirements for mobile crane Signaling Persons. 

Ladder Competent 
Persons 

Periodically inspect ladders. 

Qualified Electrical 
Worker  

Must have training required by NFPA 70E for “Qualified Persons” and is 
a person on the Site who will prepare Energized Electrical Work 
Permits. 

Powder Actuated Tool 
Operator 

Training certification to safely use Hilti Guns, Ramset Guns, and similar 
powder actuated tools. 

 
* Applicable competent/qualified persons will be identified in JSAs that cover specific tasks. 
Individuals must be designated by name and provide evidence of their 
competency/qualifications. 

2.1.6 Project Safety Orientation 
All project personnel must complete a Project Safety Orientation to ensure understanding of 
Ramboll safety requirements. Upon completing a Project Safety Orientation, project personnel 
will sign a Pre-Work Briefing Form (Attachment 1) or equivalent. The Project Safety Orientation 
will focus on hazards and the required hazard controls as outlined in the HASP and/or Pre-Work 
JSA and will at a minimum include: 
 
• Applicable sections of the Project HASP 
• Pre-Work JSAs (if any) 
• Associated Exhibits, Permits, and Attachments identified on (and attached to) the Pre-Work 

JSA 
• Locations and directions to the nearest occupational clinic and hospital 
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2.1.7 Entry/Exit Log 
The SSR shall require that all employees, subcontractors, and visitors sign in and out in of the 
Site. 

2.1.8 Authorized Project Personnel 
At a minimum, authorized personnel (Authorized Project Person) who will be granted unescorted 
access to the project include employees from Ramboll and appropriately prequalified 
subcontractors that have successfully completed the following: 
 
• Submitted Safety Training and Competent Person documentation to the Ramboll SSR 
• Submitted medical surveillance documentation (for persons entering Exclusion Zones and 

Contamination Reduction Zones) 
• Attend a Ramboll Project Safety Orientation (applicable sections of this HASP) 

2.1.9 Visitors 
Visitors must be escorted by an Authorized Project Person. 

2.1.10 Pre-Work Safety Planning 
Subcontractors may develop an alternate safety planning document in lieu of using the 
Pre-Work JSA Template (Attachment 2) if approved in advance by the Ramboll SSR. 
Submittal of general safety policies and procedures will not (by themselves) be 
acceptable. 
 
Subcontractors are required to complete the Ramboll Pre-Work JSA Template (Attachment 2) 
prior to mobilization and may complete additional Pre-Work JSAs as required for high-hazard 
tasks. The Pre-Work JSA should be completed in a collaborative effort between Ramboll and 
subcontractors and will help identify appropriate permits and notifications based on the specific 
means, methods, tools, and equipment used by subcontractors.  
 
Ramboll may also use the Pre-Work JSA Template to identify hazards and controls associated 
with changes to Ramboll’s scope of work. JSAs will supplement information in this HASP. 
 
When Completed Ramboll Document Purpose of Document 

Pre-Mobilization Site Specific HASP Overall project safety requirements. 
Integrate Ramboll requirements. 

Prior to Starting Work on 
Major Tasks 

Ramboll JSA templates Identify hazards and safety controls for 
major tasks. Identify training, 
competent person, and permit 
requirements. Reviewed and updated 
periodically during project status and 
coordination meetings. 

Daily for Each Crew 
Working on Each Major 
Task 

Ramboll Daily Pre-Task 
Planner 

Focus on specific hazards and controls 
for the day’s scope of work.  
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When Completed Ramboll Document Purpose of Document 

[Safe Work Permits] Prior 
to High Hazard Work 
Tasks 

Confined Space Entry 
Energized Electrical Work 
Hot Work 
 

Establish safety requirements and 
oversight of highly hazardous activities. 
These are issued daily unless otherwise 
outlined below. 

2.1.11 Site Layout and Work Zones 
The visible delineation of the Construction Area is required to prevent 
unauthorized persons from entering. Physical markings of the perimeter of 
the Construction Areas can be accomplished through the use of fencing, 
wood barricades, rope, barricade tape, etc. Existing structures or land 
features may also be utilized where appropriate.  
 
The use of barricade tape for outdoor exclusion zones or work 
zones that will be set up for greater than 24 hours is not permitted. 
Signs will be posted at the perimeter of any Exclusion Zones and 
Contamination Reduction (Decontamination) Zones to alert Site personnel and 
the public. Signs shall be approximately 10 inches by 14 inches in size and of 
aluminum or steel construction for outdoor use. Signs marking the perimeter 
of Exclusion Zones must state the following or an acceptable alternate: 
“RESTRICTED AREA – Authorized Personnel Only.”  
 
The following work zones will be established as required by the OSHA 
HAZWOPER Standard (29 CFR 1910.120 and 29 CFR 1926.65) where intrusive 
activities may be required.  

2.1.12 Exclusion and Contamination Reduction Zones 
Basic precautions will be implemented during Site characterization to remove contaminated soils 
and manage contaminated groundwater without spreading contamination beyond the boundaries 
of the Site: 
 
• Exclusion zones and decontamination areas will be clearly marked and protected against 

unintentional entry by unauthorized persons as outlined above 
• Soils staging areas will be lined and equipped with a sump and water management equipment 

(pumps, piping/hose, frac tank, etc.) if saturated soils must be staged prior to disposal 
• Wet soil or waste will be de-watered or will be blended with dry soil, cement, sawdust or 

equivalent material to prevent "dripping" during transportation 
• Downhole tooling from drill rigs will be decontaminated with prior to moving borehole 

locations and leaving the Site  
• Hand washing facilities will be located on the Site for daily use by field personnel 

2.1.13 Decontamination 
The following requirements will be implemented for decontaminating people, small tools, and 
heavy equipment. JSAs or HASP Addenda will adapt these decontamination requirements as 
necessary, so the requirements are most appropriate to the type of work being performed.  
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Emergency decontamination is covered in the Emergency Response section of this HASP. 
Centralized decontamination areas may be used to support multiple intrusive work areas 
(Exclusion Zones) on the Site. Decontamination areas will be located to prevent injury or 
overspray to persons working in areas designated as Support Zones. Decontamination water will 
be properly containerized for disposal at an approved water treatment facility or treatment on-
site. The SSR will periodically monitor decontamination work practices and inspect 
decontamination areas for general cleanliness.  
 
• Heavy Equipment - Heavy equipment including drill rigs, excavators, contaminated haul 

trucks, and similar equipment will undergo gross decontamination to remove all loose debris 
when traveling between separate excavation or borehole locations on the Site to prevent cross 
contamination and contamination of travel locations. Heavy equipment will be decontaminated 
with pressurized effluent water from the on-site water treatment system or publicly supplied 
water prior to moving borehole locations and leaving the Site. 
 
NOTE – All heavy equipment must be visually inspected by the Ramboll SSR prior to 
being removed from the Site. The SSR will verify that heavy equipment has been 
decontaminated and is clean with no visual observations suggesting that the 
equipment is still contaminated. Equipment inspections will be documented in a field 
logbook noting the date, time, make, model, and license plate number (or other 
unique ID #). 

 
• Small Tools - Decontamination procedures are applied to sampling devices and equipment 

that come into contact with contaminated media (i.e., soil or groundwater) to prevent 
secondary contamination. Disposable equipment is designed for one-time use and is disposed 
in lieu of decontamination and reuse. Decontamination typically occurs immediately after use 
to prevent secondary contamination inside from contact with storage vessels and other 
surfaces during mobilization between sample locations.  

• Personnel - Hand washing facilities or cleaning wipes will be located on the Site for daily use 
by field personnel.  

2.1.14 Dust Control 
Dust released during Site remediation activities represents a nuisance and a potential health 
hazard. The following controls will be implemented to mitigate dust issues: 
 
• Water will be used to suppress dust during drilling activities as required by dust monitoring 

and visual observations. Water is required when drilling through concrete. 
• A water truck will be on the Site to support dust control activities if dry, dusty conditions are 

encountered 
• The Site speed limit of 10 miles per hour (mph) or as otherwise posted will be enforced. 

Slower vehicle speeds reduce road dust and minimize the potential for accidents and spills. 
Dust monitoring will be conducted per the Community Air Monitoring Program (CAMP) and 
Fugitive Dust and Particulate Monitoring Plan (Appendix A). 
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2.2 Daily Safety Meetings 
Safety meetings must be held daily and documented using a Daily Pre-Task Planner 
(Attachment 3) or equivalent document approved by the Ramboll SSR. 
 
The use of Pre-Task Planners during daily safety meetings provides documentation about what 
“safety messages” Site personnel are receiving on a daily basis. Pre-Task Planners also provide a 
checklist to monitor changes to Site personnel, equipment, work methods, or conditions that may 
affect hazards and require different safety precautions. Pre-Tasks Planners are intended to 
supplement, but not replace, Pre-Work JSAs and safety plans. Pre-Task Planners will be retained 
on the Site for inspection during periodic safety audits.  
 
The Daily Pre-Task Planner will be completed as follows: 
 
• Subcontractor Foremen will prepare a Daily Pre-Task Planner for that day’s activities, or the 

next day’s activities if the Daily Pre-Task Planner is prepared the prior afternoon 
• The Foreman will review the Pre-Task Planner with his respective crew 
• Each Site worker will then sign the Pre-Task Planner 
• All Pre-Task Planners will be returned to Ramboll after the day’s activities are complete 
• Any significant changes to the scope of work or work methods during the work shift will 

require revising the Pre-Task Planner by the Foreman. Recognition of previously unidentified 
hazards will also require revising their Pre-Work JSAs. The Ramboll SSR will determine if new 
hazards warrant a change to this HASP and consult with the Ramboll HSS Specialist as 
necessary when making this determination. 

2.3 Weekly Toolbox Safety Meetings 
A separate Weekly Toolbox Safety meeting (or “All-Hands” Safety meeting) is required 
on projects where separate Daily Safety meetings are held for different work crews. 
When all Site personnel attend the same Daily Safety meeting, a separate Weekly 
Toolbox Safety meeting is not necessary. Pre-task safety planning is completed by each 
foreman for each crew under his or her direction as outlined in the previous section. 
 
Toolbox Safety meetings are held at a minimum of once per week. The SSR on smaller projects 
with fewer Site personnel may choose to assemble all Site personnel during Daily Safety 
meetings and in so doing, may not hold separate Weekly Toolbox Safety Meetings. On projects 
where separate Daily Safety meetings are held for different field crews, the SSR will assemble all 
Site personnel at a Weekly Toolbox Safety meeting (“All-Hands” Safety meeting). The intent of 
the Weekly Toolbox Safety meeting is to provide additional field safety training and review 
relevant safety topics for approximately 15 minutes and ensure that a consistent safety message 
is delivered to all Site personnel on larger projects. Attendance will be documented on the Safety 
Toolbox Meeting form (Attachment 4) or equivalent. 

2.4 Safety Audits and Inspections 
Although the Ramboll representatives and subcontractor Foremen/Superintendents must review 
work areas and work practices on a daily basis, Ramboll will conduct formal weekly safety 
inspections that are documented using a safety inspection checklist. Subcontractors may also 
participate in safety inspections. A variety of checklists are available with one being the Safety 
Inspection Checklist Short Form - Environmental (Attachment 5).  
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2.5 Personal Protective Equipment (PPE) 
Specific PPE requirements are outlined below but a general dress code for any work areas 
includes long pants that must cover top of American National Standards Institute (ANSI) 
approved protective toe leather work shoe, hard hat, and safety glasses with rigid side shields. 
Shirts must have at least 4 inches of sleeve. Long-sleeve shirts may be required at specific 
locations or for certain tasks. Gloves are required for all tasks unless glove use is 
exempted on a task-specific basis in an approved Ramboll JSA or Daily Pre-Task 
Planner. Subcontractors must specify additional PPE as appropriate for specific work methods, 
tools, and equipment covered by their safety plans. Additional PPE that may be necessary is 
summarized in the following paragraphs. 

2.5.1 High Visibility Clothing 
All project personnel are required to wear high visibility clothing including a vest, shirt, or jacket. 
High visibility clothing must be predominantly safety yellow in color. 

2.5.2 Head Protection 
All project personnel are required to wear approved hard hats that meet ANSI Z89.1. Hard hats 
must be in good condition and be worn with brim to the front unless the manufacturer certifies 
the hard hat to be worn reverse when the harness is oriented properly. Subcontractors will be 
required to submit manufacturer’s certification upon request from Ramboll. 

2.5.3 Eye and Face Protection 
Project personnel are required to wear approved ANSI Z87.1 safety glasses with rigid side 
shields. Chemical goggles are required during equipment decontamination work or other activities 
with a potential for chemical splashes to the face. Face shields will be required when performing 
certain tasks (e.g. chipping, sawing, handling chemicals or corrosive liquids, and pressure 
washing). Face shield must be worn over safety glasses or chemical goggles. 

2.5.4 Hearing Protection 
Approved hearing protection must be worn as specified in all posted areas and while working with 
or around high noise level producing tools, machines or equipment. 

2.5.5 Fingers, Hand and Wrist 
Gloves suitable for the job being performed shall be worn unless the job cannot be done with 
gloves or wearing gloves increases the hazard. Any exceptions to mandatory glove use must 
be identified in approved JSAs. Tool holders should be used when driving stakes and wedges 
or when holding star drills, bull pins or similar tools. Fixed blade knives (pocket knives, razor 
knives, and box cutters) are prohibited and safety knives or scissors must be 
substituted in their place. Exceptions must be approved by Ramboll. 

2.5.6 Foot Protection 
All project personnel are required to wear safety footwear that is in accordance with ANSI Z41-
1991. Rubber boots with safety toe protection are required on jobs subject to chemically 
hazardous conditions. Metatarsal protection should be worn when using jack hammers, tamps 
and similar equipment which has the potential for foot injury above the toes. 
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2.5.7 Respiratory Protection 
Respirators (including self-contained breathing apparatuses [SCBAs] and airlines) used by project 
personnel must meet National Institute for Occupational Safety and Health (NIOSH) standards. 
Respirators must be inspected regularly and stored in a dust-free container. Employees required 
to wear a respirator must have a physician’s approval and be fit tested within the last year. 
Employees must be clean shaven in the facial area to obtain an acceptable seal. Subcontractors 
must keep respirator training, fit testing, and medical clearance documentation on the Site for 
the duration of the project and available for Ramboll inspection. 

2.5.8 Skin 
If the possibility of skin contact with chemicals, lead, asbestos, sludge, spent media, or other 
hazardous material exists, then protective clothing will be worn. The following bullets provide 
guidance on the most appropriate type of chemical protective clothing depending on the type of 
contact anticipated. 
 
• Uncoated Tyvek® (or equivalent) – Tick identification/exposure prevention. 

2.5.9 PPE Summary 
In general, PPE is divided into four broad categories as outlined below:  
 
• Level D PPE – Minimum PPE for Level D includes hard hat, safety glasses with side shield, 

safety shoes/boots, cut-resistant gloves, and high visibility vest. Additional PPE that may be 
required includes hearing protection, face shield, fall protection harness and lanyard, and 
Kevlar chaps and jacket (if using a chainsaw). 

• Modified Level D PPE – Level D PPE plus protective clothing to prevent skin contact or 
contamination of support zone areas. Additional information on chemical protective clothing, 
chemical resistant gloves, and face shields is described in previous paragraphs of the PPE 
section of this HASP. 

• Full Modified Level D PPE consists of Level D PPE plus coveralls, nitrile gloves (or equivalent), 
and boots or shoe covers. Full Modified Level D PPE is necessary when extensive contact with 
contaminated materials is anticipated, such as the manual-excavation of contaminated soils. 
Full Modified Level D PPE is also required when handling corrosive chemicals.  

• Lightweight Modified Level D PPE consists of nitrile gloves (or equivalent) and boots or boot 
covers. Lightweight Modified level D is necessary when minimal contact with contaminated 
materials in anticipated and contamination control must be maintained. Appropriate tasks for 
Lightweight Modified Level D PPE include equipment operators with minimal direct contact, 
surveyors, sampling technicians, inspectors, etc. The SSR shall determine which is appropriate 
based on conditions at the Site. 

• Level C PPE – Modified Level D PPE plus air purifying respiratory protection. Additional 
information on respiratory protection is described in previous paragraphs of the PPE section of 
this HASP. 

• Level B PPE – Modified Level D PPE plus supplied air respiratory protection. Level B PPE is not 
anticipated for this project 

2.5.10 Initial PPE Based on the Work Task 
The following table provides more specific initial PPE requirements for different tasks anticipated 
on this project based on HASP requirements. JSAs will expand on the tasks for which task-
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specific PPE requirements are designated. PPE requirements in JSAs should remain consistent 
with this HASP. When work assignments involve mixed tasks, choose the most conservative PPE 
or change PPE as required between different tasks.  
 
PPE by Task 

PPE level —————————— Level D —————————— Mod Level 
D 

 

TASK 
High Vis1 Head 

Eye and 
Face 

Foot Hearing Hand2 Hand Skin3 Resp. 

General Site Work (to be 

worn unless more specific 

PPE requirements are not 

outlined below) 

X X Safety Glasses X 

X 

(when in 

posted areas 

or using loud 

tools) 

CR 

(when 

working) 
   

Clearing and Grubbing X X 
Safety Glasses 

and Face 

Shield 
X X CR    

Intrusive excavation where 

contact with contaminated 

soils or groundwater is 

anticipated 

X X Safety Glasses 

X 

With 

overboots 

X 

(when in using 

loud tools) 
CR   

½ face or full 

face with OV 

cartridges 

when action 

levels are 

reached 
Haul Truck Drivers  

(when outside vehicle) X X 
Safety 
Glasses 

X  CR    

Haul Truck Drivers  

(when inside vehicle)   
Safety 
Glasses 

X 
X 
(using loud 
tools) 

    

Heavy Equipment 
Operation 

X 

X 

(May be 
removed 
if within 
enclosed 
covered 
cab) 

Safety 
Glasses 

(May be 
removed if 
in fully 
enclosed 

cab 

X X     

Welding, Cutting, Grinding 

X 
(fire 
resistant
) 

X 

Safety 
Glasses 
with 
Welding 
Visor or 

Face Shield 

X X 

CR 
(leather 
or fire 
resistant) 

  

½ face 
with N or 
P100 filter 
(optional) 

Energized4 Electrical 
Disconnects 

 X 

Safety 
Glasses 
with arc 
flash face 
shield 

X  
Leather 
over 

Electric 

   

Chop/Demo/Chain Saw 
Cutting  
 

X X 

Safety 
Glasses 
with face 

shield 

X 
(Kevlar 
chaps 
also 

require
d) 

X CR    
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PPE by Task 

PPE level —————————— Level D —————————— Mod Level 
D 

 

TASK 
High Vis1 Head 

Eye and 
Face 

Foot Hearing Hand2 Hand Skin3 Resp. 

Decontamination X X 

Safety 
Goggles 
and Face 
Shield 

X X 
nDex or 
Latex 

 
Tychem 
QC 

 

NOTES 1. CR = cut resistant gloves, HR = heat resistant, nitrile = 3-5 mil nitrile gloves, 
nDex® = surgical nitrile 

2. PVC or rubber chemical splash apron for handling bulk caustic, if needed. 
3. Energized electrical work requires all PPE as required by NFPA 70E 

2.6 Temporary Cords and Hoses 
Proper management of temporary cords and hoses is required to minimize the potential for slips 
and trips.  
 
The following guidelines should be implemented to the extent feasible: 
 
• Cords and hoses must be run out of aisles and sidewalks (e.g., within 6 inches of a wall or toe 

board) 
• Cords and hoses must be buried or run overhead (7.5 feet) when crossing aisles or sidewalks 

whenever feasible unless doing so creates a potentially greater hazard 
• Cords and small diameter hoses that cannot be run overhead or buried must be marked with 

cones, protected by hose ramps, or equivalent whenever they cross aisles or sidewalks 
• Cords and hoses that cross roads must be protected from damage 
• All temporary cords and hoses must be removed to equipment laydown areas when not in use 
 
Cords also pose an electrical hazard if they are not protected from damage and inspected before 
each use. Cords may not be run through doors or windows without being protected. Cords must 
not be run across walkways and stairs. Cords may not be run through standing water. Ground 
Fault Circuit Interrupters (GFCIs) are required on all extension cords and 120 volt hand tools and 
equipment. 

2.7 Excavations 
Ramboll employees will not assume the role of “Excavation Competent Person” for 
subcontractor excavations unless authorized by the Project Manager and qualified as 
an Excavation Competent Person in accordance with the Ramboll HSE Manual 
Excavation procedure. 
All excavations greater than 5 feet deep require sloping or shoring whenever persons enter 
excavations OR adjacent structures may be affected by a cave-in. Subcontractors will identify in 
their safety plans or JSAs specific shoring systems or sloping/benching that will be used in 
specific areas. Excavations greater than four (4) feet in depth are classified as a non-permit 
confined space unless contamination is encountered. Refer to the “Confined Space” section of this 
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HASP for more guidance on how excavations will be handled with respect to confined space entry 
requirements.  
 
• Assume soil is Type C unless soil testing indicates otherwise and such testing is documented. 

Standard sloping and benching (per OSHA) will follow a 1:1.5 (V:H) cut-back associated with 
Type C soil. 

• Shore excavations >5’ where personnel must enter and sloping is not feasible. Equipment 
used to shore excavations MUST follow OSHA shoring tables, or the subcontractor must have 
tabulated data from the manufacturer on Site. 

• If sections of trench are less than 5’ AND no cave-in hazard exists, then shoring is not 
required. 

• No workers may enter excavations until the designated Excavation Competent 
Person has inspected the excavations. All excavation inspections must be documented 
on a Daily Excavation Checklist or an approved alternate with documentation remaining 
on Site for the full project duration and made available for Ramboll review.  

• Qualified engineers will evaluate excavations that could affect the stability of adjacent 
structures. 

• A ladder or egress ramp will be provided within 25 feet of workers who must enter 
excavations. 

• Water will not be allowed to accumulate in trenches in a manner that will affect the integrity of 
excavation walls and shoring systems. 

• All spoils will be kept a minimum of 2 feet from the edge of the excavations. 

• Fall Protection will be provided around excavations left open during off-hours. Fall protection 
will consist of solid barricades (saw horses or portable chain link) or soft barricades (safety 
fence) off-set 6 feet from the edge. 

• Pedestrian Barricades – Portable chain link fence (48 inches high) or equivalent will be used to 
protect pedestrians. If pedestrian traffic is re-routed to avoid excavations, pedestrian detours 
must be accessible to bicyclists, handicapped persons, and other pedestrian in the area who 
may have special needs.  

• Traffic Barricades – Any excavation activities that affect public or plant roads must be 
equipped with traffic safety devices as required by the Manual on Uniform Traffic Control 
Devices. If flaggers are used on public roads, they must have received Department of 
Transportation (DOT) Flagger Training. 

2.8 Hot Work  
Hot work includes any activities that generate an open flame, arc, or sparks and includes the use 
of temporary heaters (salamanders). Hot work is anticipated and will typically include welding, 
cutting, soldering, and grinding.  
 
• Print the names of all persons performing hot work on the permit. Only persons listed may 

perform hot work as authorized by the permit. 
• Print the name of the fire watch on the permit. Changes in fire watch persons must 

immediately be noted on the permit if authorized by Ramboll. Fire watches are responsible for 
inspecting the Site for evidence of fire or fire hazards associated with hot work activities. 

• Continue fire watch activities for 60 minutes after hot work activities have stopped if required. 
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• All combustible material must be removed from the hot work area when possible or protected 
from sparks and slag when located within 35 feet of hot work 

• At least one 20-pound Type ABC fire extinguisher must be in possession of each individual 
identified as a fire watch. The fire extinguisher will be inspected prior to issuing the Hot Work 
Permit. 

• All heavy equipment must be equipped with at least a 5-pound fire extinguisher that is 
secured to prevent movement while equipment is in operation 

• All hot work areas shall be specified on the Hot Work Permit. Hot work shall NOT be conducted 
in additional areas without first notifying Ramboll and the Hot Work Permit is modified, or a 
new permit is issued. 

• Additional fire safety precautions may be specified on the permit and must also be 
implemented by Site personnel 

2.9 Fire Protection and Prevention 
Hot Work Permits, subcontractor safety plans, and JSAs may supplement basic fire safety 
requirements outlined below by establishing specific requirements throughout the course of the 
project as needed to ensure that personnel and property are adequately protected from potential 
fires. Emergency response associated with fires is covered in the Emergency Response section of 
this HASP.  
 
Basic fire protection requirements include: 
 
• Construction heaters or other forms of heat generating equipment may only be used by 

subcontractors with prior approval from Ramboll and a Hot Work Permit is obtained 
• Fire hydrants and standpipes may only be used for firefighting purposes unless other use is 

authorized by Ramboll or the Site owner 
• Fire hydrants and valves must not be obstructed or blocked. At least a 6-foot clearance must 

be maintained on all sides for emergency access 
• Subcontractors must inspect extinguishers monthly in addition to annual service provided by 

an extinguisher service company. Inspections and testing must be documented on weather-
resistant tags or labels attached to each fire extinguisher. 

2.10 Overheard Power Lines 
NOTE – JSAs will identify if overhead power lines are a hazard for anticipated work 
locations and require safety precautions in this section or outline equivalent 
precautions. 
 
All overhead power lines must be assumed energized. Ramboll has a 20-foot clearance policy to 
overhead power lines whenever feasible. If work must be conducted at less than 20 feet but NOT 
less than the OSHA minimum clearance of 10 feet, then additional safety requirements apply and 
will be identified in the Pre-Work JSA. Additional precautions may include one or more of the 
following: 
 
• Call the local utility to get the voltage and ask if lines can be de-energized or 

insulated/sleeved 
• Dedicated spotter 
• Non-conductive distance markers or devices to delineate the necessary clearances 
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2.11 Fall Protection  
OSHA-approved methods of fall protection are required under the following conditions: 
 
• An employee is working 6 feet or more above the ground  
• An employee is working on scaffolding without a 42-inch railing protection 
• An employee is working in an aerial lift 
• An employee is involved in assembly/disassembly of scaffolds, work platforms or temporary 

surfaces working 6 feet or more above the ground  
• An employee is working over dangerous equipment/conditions (at any height) 
• An employee is working on a walking/working surface or roof and is within 15 feet of an 

unprotected edge or floor opening/hole that will expose the employee to a fall greater than 6 
feet. 

 
Acceptable fall protection methods include: 
 
• A properly manufactured/constructed, erected and secured ladder 
• A properly manufactured and erected scaffold with complete guardrail system including top 

rail, mid rail and toe-boards and complete decking 
• Contractors working with properly inspected and operated mobile aerial lifts and elevated 

work platforms such as scissor lifts shall work within the confines of the basket or railings of 
the work platform and anchored to the manufacturer's designated anchor point utilizing a full 
body harness and appropriate lanyard 

• Full body harness (Class III) and lanyard secured to an anchor point that can withstand 5,000 
pounds of force when used for fall arrest 

• Other methods to prevent falls include temporary guardrails, installation of hole covers, 
warning lines (15 feet from the edge), and fall restraint lines 

 
Fall protection that uses a harness and lanyard must be a Class III safety harness and be secured 
to an anchor point that can withstand 5,000 pounds of force. Other methods to prevent falls 
include temporary guardrails, installation of hole covers, warning lines (15 feet from the edge), 
fall restraint lines, safe use of ladders, and safe use of manlifts.  

2.12 Ladders 
Ladders should be used as a last resort because ladder use is associated with many serious 
injuries. Ramboll will encourage that safer alternatives be used where possible instead of a 
ladder. Examples of ladder alternatives include aerial lifts, boom lifts, scaffold, portable work 
platform, mobile ladders or permanent platforms, which offer better protection from falls. 
 
If ladder use is necessary, contractors shall provide their own ladders, which must conform to 
OSHA and ANSI specifications. The minimum duty rating for all portable ladders must be no less 
than 250 pounds. The exception to this is where the weight of the worker and any associated 
equipment or tools is more than 250 pounds, then a ladder with a higher duty rating must be 
used. All ladders must be in safe condition without broken or defective rungs, rails and hardware, 
and must be inspected routinely. Metal ladders are prohibited. Extension ladders shall be secured 
top and bottom and extend 3 feet beyond the walking surface at the top. For ladders use 6 feet 
or greater above the working surface or landing, see also the prior section on Fall Protection. 
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2.13 Heavy Equipment  
All equipment must be secured after hours. Keys must be removed from equipment and secured 
away from the equipment. Mobile equipment that does not require an ignition key shall be 
disabled. All vehicles and heavy equipment must be turned off when left unattended. 
Subcontractors shall submit a letter on company letterhead that designates which of their 
employees is competent and authorized to operate each type of equipment present on this 
project. Forklift and lull operators must have a license or certificate that indicates they have 
passed a written test and "road" test for the type of forklift they will be operating. 
Operators will use seatbelts if so equipped. Heavy equipment will be equipped with overhead and 
rollover protection whenever feasible. Operators will inspect equipment daily for leaks, damage, 
and other necessary repairs. 
 
Heavy equipment must be equipped with backup alarms, horns, and other safety devices 
installed by the manufacturer. Vehicles operated at night must have headlights, tail lamps, and 
reflectors. Safety devices must not be disabled.  
 
Heavy equipment must undergo an “Acceptance Inspection” conducted by competent person 
when first mobilized to the Site. Inspections must be documented using a checklist that is 
acceptable to Ramboll. Ramboll may perform the “Acceptance Inspection” or may delegate the 
inspection to the subcontractor superintendent/foreman who will submit documentation to 
Ramboll when complete. Defective equipment must be “rejected” and removed from the Site or 
repaired before being placed in service. 
 
Heavy equipment must also be inspected daily by a qualified operator or mechanic. Similar to 
“Acceptance Inspections,” inspections must be documented using a checklist that is acceptable to 
Ramboll. Documentation must be maintained on the Site and available for inspection by Ramboll. 
Any heavy equipment on the Site for more than 30 days must be on a written preventative 
maintenance schedule that is in accordance with the manufacturer’s requirements. The 
preventative maintenance schedule and documentation of completed preventative maintenance 
must be retained on the Site and available for inspection by Ramboll. 
 
Persons working around heavy equipment must implement the “25 Foot Rule.” The 25 Foot Rule 
requires that persons get the operator’s attention and permission prior to approaching closer 
than 25 feet to heavy equipment. Persons must walk quickly through blind spots. Loitering in 
heavy equipment blind spots (especially to the rear) must be avoided. 
 
Temporary fuel storage tanks will be labeled as to their content and be protected from collision 
by Site vehicles using solid barricades including balusters, chain link fence, or equivalent. Spill kit 
(55-gallon sorbent capacity contained in an overpack) and one 20-pound Type ABC fire 
extinguisher will be located within 45 feet of fueling areas. Tanks will be rated for above ground 
use and provided with secondary containment. Tanks and dispensing hose will be bonded and 
grounded. Temporary secondary containment must be provided in the refueling area that 
includes the storage tank and dispensing hoses. 

2.14 Hazard Communication and Safety Data Sheets 
Subcontractors may mobilize limited quantities of “bulk” chemicals that will primarily include oil, 
hydraulic fluid, lubricants and similar products necessary to maintain equipment. Bulk chemicals 



Ramboll - Former Ithaca Gun Factory, Site No. C755019 

 

\\Syracusesvr\Projects\Ithaca-Falls.17546\63923.Ithaca-Gun-Ri-I\Docs\Reports\RWP\Appendices\Appendixd - HASP\IGW_HASP_3_22_2021.Docx 

 

  

21 

also include fuels stored within heavy equipment and (potentially) within a temporary fuel tank. 
Safety Data Sheets (SDSs) will be retained in Ramboll’s field office and/or within the TPTS. JSAs 
must identify non-routine or bulk chemicals which may be brought to the Site and require that 
SDS are retained on the Site for these chemicals. Each subcontractor is responsible for having 
and administering a Hazard Communication Program that requires all employees to be informed 
about the hazards associated with chemicals used on the job and the location of the SDS for all 
materials brought onto the Site. 
 
SDS shall be obtained from all suppliers of paints, coatings, adhesives, grout, caulk, lubricants, 
welding products, solvents, insulation, and similar products prior to being brought onsite. 
Subcontractors will submit SDS(s) to Ramboll for review and upon request.  

2.15 Drilling/Boring 
NOTE – Safety precautions may be modified as necessary for the specific type of 
drilling/boring and the location in which drilling/boring will be conducted. The HSAs 
will also require that Qualified Drill Rig Operators are identified and their qualifications 
(certifications or licenses) are verified. 
 
The primary hazards associated with drilling/boring activities are associated with the use of the 
rig and supporting vehicles. 

2.15.1 Crew Qualifications 
All personnel performing drilling/boring work must possess required state or local licenses to 
perform such work. The drilling/boring foreman, superintendent, or crew leader (hereafter 
referred to as “drilling foreman”) shall have experience with the drilling/boring equipment used 
on the Site and is designated as the “competent person” for drilling/boring activities. The drilling 
foreman is responsible for the safe operation of the rig as well as the crew’s adherence to safe 
drilling/boring practice. 

2.15.2 Rig Inspection 
Documented daily rig inspections are required (per the Heavy Equipment section of this HASP) 
prior to performing boring/drilling activities. The inspection shall include the following items as a 
minimum: 
 
• Vehicle condition 
• Proper storage of equipment 
• Condition of all wire rope 
• Condition and location of all safety equipment (fire extinguisher, first aid kit, spill supplies, 

etc.) 
• Leaks (fuel, oil, hydraulic fluid) 

2.15.3 Rig Setup 
The drilling foreman must inspect all drilling/boring locations prior to moving the rig in place to 
ensure a stable surface exists. Special attention must be paid to soft, unstable terrain. The rig 
shall be properly blocked and leveled prior to operations. Blocking provides a more stable drilling 
surface by evenly distributing the weight of the rig. Proper blocking ensures that differential 
settling of the rig does not occur that may ultimately result in rig collapse/turnover. At a 
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minimum, proper blocking shall consist of wooden blocks at least 24 inches by 24 inches and at 
least 4 to 8 inches thick (or equivalent) that are placed between the jack swivels and the ground. 
Sufficient clearance to overhead power lines shall be maintained as outlined in the electrical 
safety sections of this HASP. 

2.15.4 Utility Locating 
Before drilling or any intrusive work, the existence and location of underground utilities must be 
determined. The location of underground utilities will be accomplished utilizing all three of the 
following: 
 
• Public Utility Locating – Dig Safely New York will be called to locate any public utilities 
• Private Utility Locating – A third party utility locator will be engaged to conduct a geophysical 

survey within 15 feet of all borehole locations 
 

The Ramboll Site Safety Representative will meet utility representatives and/or locators on the 
Site prior to marking out underground utilities. Ramboll's Site Supervisor will provide the utility 
representatives and/or locators with a drawing that shows the proposed drilling/boring locations. 
The Ramboll Site Supervisor will then conduct a physical onsite walk-through with utility 
representatives and/or locators to visually identify each location where drilling/boring activities 
are to be conducted. The Ramboll Site Supervisor will document the onsite walkthrough in a field 
log book or equivalent. Documentation that utilities have been located and marked shall be 
maintained on the Site. 

2.15.5 Drilling/Boring Safe Work Practices 
No ignition sources (or hot work) are permitted if flammable vapors reach 10 percent (%) of the 
Lower Explosive Limit (LEL) in the immediate area (one-foot radius) of the point of drilling. 
Combustible gas readings will be made in the general work area when flammable vapors at one 
foot from the point of drilling/boring reach 10% LEL. 
 
• Personnel shall NOT ride the travelling block or elevators nor will the catline be used to hoist 

personnel. 
• At the end of each work day, equipment will be moved to a location away from overhead 

power lines. 
• The rig shall NOT be moved while the mast is erected. 
• Workers should never stand near the borehole whenever any wire line device is being run. 

2.15.6 Wire Rope 
The drilling/boring foreman must remove wire rope from service when inspections reveal two 
wires are broken or corrosion is found adjacent to a socket or end fitting. Special attention shall 
be given to the inspection of end fittings on boom supports, pendants, and guy ropes. Specific 
requirements related to wire ropes are listed below. 
 
• Wire ropes removed from service must be clearly marked as being removed from service 
• Wire rope clips attached with U-bolts shall have U-bolts on the dead or short end of the rope; 

clip nuts shall be periodically checked for tightness 
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• When a wedge socket fastening is used, the dead or short end of the wire rope shall have a 
clip attached to it or looped back and secured to itself by a clip; the clip shall not be attached 
directly to the live end 

• Protruding ends of strands in splices on slings and bridles shall be covered or blunted 
• Except for eye splices in the ends of wires and for endless wire rope slings, wire rope used in 

hoisting, lowering, or pulling loads shall consist of one continuous piece without knots or 
splices 

• An eye splice in any wire rope shall have not less than five full tucks 
• Wire rope shall not be secured by knots except on haul back lines on scrapers 
• Eyes in wire rope bridles, slings, or bull wires shall not be formed by clips or knots 
• Wire rope clips shall not be used to splice wire rope 

2.15.7 Pipe/Auger Handling 
• Pipe and auger sections exceeding 75 pounds shall be transported by cart or carried by two 

persons. Individuals should not carry auger or pipe sections without assistance. 
• Workers should not be permitted on top of the load during loading, unloading, or transferring 

of pipe or rolling stock 
• The drilling/boring foreman must instruct Site personnel to never try to stop rolling pipe or 

casing. Site personnel should be instructed to stand clear of rolling pipe. 
• Slip handles should be used to lift pipe and move slips. The drilling/boring crew should not be 

permitted to kick slips into position. 
• When pipe is being hoisted into position, Site personnel should not stand where the bottom 

end of the pipe could whip and strike them 
• Pipe and augers stored in racks, catwalks, or on flatbed trucks should be chocked or otherwise 

secured to prevent rolling 

2.16 Biological Hazards 
The following are biological hazards that may be associated with Site activities. 

2.16.1 Ticks (Lyme Disease) and Mites 
Although Lyme disease has been detected throughout the continental United States, it is 
prevalent primarily in certain areas in New England, the Mid-Atlantic and the northern Midwest 
states. Many ticks, chiggers, and related biting insects may be present and are not associated 
with Lyme Disease.  
 
• Prevention  

o Standard field gear (work boots, socks, and light-colored coveralls) provides good 
protection against tick bites, particularly if the joints are taped. However, even when 
wearing field gear, the following precautions shall be taken when working in areas that 
might be infested with ticks: 
- Wear long pants and long-sleeved shirts that fit tightly at the ankles and wrists, tape 

cuffs if necessary 
- Wear light colored clothing so ticks can be easily spotted 
- PFAS free tick repellents (DEET and Permethrin) must be used when walking in all 

overgrown areas. DEET (≥25%) must be applied to skin while permethrin must be 
applied to clothes and allowed to dry. Spray outer clothing, particularly your pant legs 
and socks, BUT NOT YOUR SKIN, with an insect repellant that contains permethrin. For 
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heavily infested tick areas, wear spun polypropylene coveralls that have been sprayed 
with permethrin. 

o Inspect clothing frequently 
o Inspect head and body thoroughly when you return from the field, particularly on your 

lower legs and areas covered with hair 
o When walking in wooded areas, wear a hard hat, and avoid contact with bushes, tall grass, 

or brush as much as possible 
• Removal 

o Remove any ticks by tugging with tweezers or special tick removal tools  
o Do not squeeze or crush the tick  
o DO NOT use matches, a lit cigarette, nail polish, or any other type of chemical to "coax" 

the tick out 
• Treatment 

o Disinfect the area with alcohol or a similar antiseptic after removal 
o For several days to several weeks after removal of the tick, look for the signs of the onset 

of Lyme disease, such as a rash that looks like a bulls-eye or an expanding red circle 
surrounding a light area, frequently seen with a small welt in the center. No further 
treatment is necessary for ticks embedded <48 hours.  

o Notify the SSR of the embedded tick 
o If signs or symptoms of Lyme are observed, then notify the SSR and seek medical 

attention 

2.16.2 Insect Bites/Stings 
Stinging insects include wasps and bees. Bees and other stinging insects may be present on the 
Site. Contact with stinging insects like bees, hornets and wasps may result in project personnel 
experiencing adverse health effects that range from being mildly uncomfortable to being life-
threatening. Therefore, stinging insects present a serious hazard to project personnel, and 
extreme caution must be exercised whenever Site and weather conditions increase the risk of 
encountering stinging insects. Some of the factors related to stinging insects that increase the 
degree of risk associated with accidental contact are as follows: 
 
• The nests for these insects are frequently found in remote wooded or grassy areas or 

equipment staging areas where equipment has not been moved recently 
• Some people are hypersensitive to the toxins injected by a sting, and when stung, experience 

a violent and immediate allergic reaction resulting in a life-threatening condition known as 
anaphylactic shock. Anaphylactic shock manifests itself very rapidly and is characterized by 
extreme swelling of the body, eyes, face, mouth and respiratory passages. 

• The hypersensitivity needed to cause anaphylactic shock, can in some people accumulate over 
time and exposure, therefore even if someone has been stung previously and not experienced 
an allergic reaction, there is no guarantee that they will not have an allergic reaction if they 
are stung again 

• If a worker knows that he is hypersensitive to bee, wasp, or hornet stings, he must 
inform the SSR prior to site work. Persons who have been prescribed epi-pens by 
their physician must have an epi-pen on the Site. 

• Nests in active work areas must be eradicated. Small nests may be handled by Site personnel 
using consumer-type insecticide. A pest control contractor should be hired to handle large or 
difficult to reach nests. 
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2.16.3 Poisonous Plants and Plant Hazards 
Poison ivy and poison oak may be present at the Site. Poison ivy thrives in all types of light and 
usually grows in the form of a trailing vine; however, it can also grow as a bush and can attain 
heights of 10 feet or more. Poison ivy has pointed leaves that grow in clusters of three. Poison 
oak resembles poison ivy except that the poison oak leaves are more rounded rather than jagged 
like poison ivy, and the underside of poison oak leaves are covered with hair.  
 
The skin reaction associated with contacting these plants is caused by the body's allergic reaction 
to toxins contained in oils produced by the plant. Becoming contaminated with the oils does not 
require contact with just the leaves. Contamination can be achieved through contact with other 
parts of the plant such as the branches, stems or berries, or contact with contaminated items 
such as tools and clothing. The allergic reaction associated with exposure to these plants will 
generally cause the following signs and symptoms:  
 
• Symptoms 

o Blistering at the site of contact, usually occurring within 12 to 48 hours after contact and in 
many cases, persons experience almost immediate irritation 

o Reddening, swelling, itching, and burning at the site of contact 
o Pain, if the reaction is severe 
o Conjunctivitis, asthma, and other allergic reactions if the person is extremely sensitive to 

the poisonous plant toxin 
• Prevention 

o The best treatment appears to be removal of the irritating oil before it has had time to 
cause inflammation by wiping exposed skin with rubbing alcohol followed by washing with 
soap and water 

o A visual Site inspection and identification of the plants should be completed prior to 
starting work so that all individuals are aware of the potential exposure. Avoid contact with 
any poisonous plants on the Site, and keep a steady watch to identify, report and mark 
poisonous plants found on the Site. 

o Avoid contact with, and wash on a daily basis, contaminated tools, equipment, and clothing 
o Barrier creams (Ivy Block®) and orally administered desensitization may prove effective 

and should be tried to find the best preventive solution 
o Keeping the skin covered as much as possible (i.e., long pants and long-sleeved shirts) in 

areas where these plants are known to exist will limit much of the potential exposure. PFAS 
free spun polypropylene coveralls or Tyvek may be worn to prevent contact of skin and 
clothes with poison ivy. 

2.17 Off-Road Vehicles 
All operators and passengers of UTVs or ATVs will abide by all of the manufacturer’s 
recommendations. This includes the use of helmets if the vehicle does not have rollover 
protection and seat belts. In addition: 
 
• All operators will have the appropriate type of training for the vehicle being used.  
• All off-road vehicles will undergo a visual inspection prior to use. 
• Off-road vehicles will undergo routine maintenance as required by the manufacturer.  
• UTVs and ATVs will be fueled in accordance with the requirements outlined in Section 2.12 

Heavy Equipment. 
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2.18 Lock Out/Tag Out  
All persons exposed to potential injury from the unexpected energization of system components 
must perform work under a Lock Out/Tag Out (LOTO) program with his or her own lock(s) in 
place. No individuals may work under another individual’s lock. Lock Out/Tag Out must be 
conducted in accordance with the Ramboll LOTO Procedure in the Corporate Health & Safety 
Manual. When required, Ramboll will follow the Site owner’s LOTO program for equipment and 
systems under the Site owner’s control. In addition, an Equipment-Specific LOTO Plan has been 
developed for the TPTS and will be followed. General LOTO requirements include the following: 
 
• Ramboll SSR (with support from Site owner if necessary) will identify lockout boundaries and 

operate valves, breakers, etc. necessary to install injection tubing 
• Ensure pumps, fans, and other equipment are in a safe condition and piping is purged and 

blanked when necessary 
• Ramboll company locks (“Out of Service” tags with red background) may be used by Ramboll 

to prevent premature startup of equipment by subcontractors and to maintain LOTO continuity 
on multi-shift or multi-employer lock outs. The Ramboll company lock may not be used as a 
personal protection lock for those who are working on equipment and potentially exposed to 
energy sources. 

• Ramboll personal protection LOTO tags must show diagonal red and white stripes unless the 
Site owner requires a different tag. Tags must include the name of the person and company at 
a minimum. 

• A group lock box may be used in lieu of individually locking each isolation point as outlined 
below 

• Keys to all isolation locks will be placed in a lock box 
• Each person working on a system or equipment that is locked out must place his or 

her lock and tag on the lock box 
• Locks and tags must be removed from lock boxes at the end of each shift 

2.19 Confined Space Entry 
All confined space entries must use the Ramboll Confined Space Entry Permit (Attachment 6). 
Ramboll’s Confined Space Entry Program is provided in Appendix B. The following is a summary 
of that program. 
 
Confined spaces may be classified as non-permit spaces if serious hazards have been eliminated 
and the classification process is documented in accordance with Ramboll’s Confined Space Entry 
Program. Documentation must remain on the Site for the full project duration and available for 
review. The following requirements apply regardless of the designation: 
 
• If the cover to a confined space is removed and creates a fall hazard it must be appropriately 

guarded to prevent an accidental fall through the entrance or materials falling on to entrants. 
• All piping systems, electrical equipment, and other devices which may become inadvertently 

operable must isolated. 
• Sufficient lighting must be provided to enable employees to see well enough to work safely 

and exit the space quickly in case of an emergency. 
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2.19.1 General Permit Required Confined Space Entry Precautions 
All persons entering manholes, tanks or similar permit-required confined spaces must have a 
body harness and lifeline attached. When vertical entry/exit is required greater than four (4) feet, 
a tripod and man-winch (or equivalent means of rescue) must be setup prior to entry. The 
standby person must be familiar with its operation.  
 
Standby persons shall NOT enter permit-required confined spaces to conduct rescue or 
first aid activities.  
 
Respiratory protection and/or mechanical ventilation must be provided where hazardous 
atmospheres are identified or may develop during work activities. Action levels for oxygen, 
combustible vapors, hydrogen sulfide and carbon monoxide are outlined below and on the 
Confined Space Entry Permit and are as follows:  
 
• Oxygen – 19.5% to 23.5% 
• LEL – 10% 
• Carbon Monoxide – 35 ppm 
• Hydrogen Sulfide – 10 ppm 
 
All permit-required confined space entrants, attendants, and supervisors must have 
confined space entry training certification in accordance with 29CFR1910.146 and 
29CFR1926 Subpart AA. 
 
Prior to entering a permit-required confined space a Ramboll Confined Space Entry Permit 
(Attachment 6) must be completed. Permits must be retained in the project files for 1 year. 

2.19.2 Modifying the Confined Space 
If confined spaces are reconfigured so that they are no longer confined, then permit-required 
confined space entry procedure does not apply. Examples include installing stairs or a ramp into 
pits and excavations and installing a man-door size opening in tanks. 

2.19.3 Downgrading to a Non-Permit Required Confined Space 
NOTE - Reclassification of confined spaces must be documented on a Ramboll Confined 
Space Permit (Attachment 6) and is valid for one twelve-hour shift. 
 
If all serious hazards can be eliminated, then a permit-required confined space can be reclassified 
as a non-permit confined space. This must be done in accordance with the Confined Space Entry 
Program and requires at least initial air tests and be documented on a permit before a confined 
space can be considered a non-permit space. The person reclassifying the confined space as a 
non-permit confined space must have confined space entry training certification in accordance 
with 29CFR1910.146 and 29CFR1926 Subpart AA.  
 
An attendant is not required but should be considered. If no attendant is to be used there must 
be at least two entrants and the space must be continuously monitored for atmospheric hazards. 
If the space is more than five feet deep a mechanical retrieval device must be placed on the 
outside. 
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If at any time a hazard arises in a non-permit confined space all entrants must immediately leave 
the space and inform the Entry Supervisor.  
 
Entrants into non-permit confined spaces are not required to have confined space entry 
certification but must have confined space awareness training. 

2.19.4 Alternate Entry Approach 
NOTE – The reclassification of confined spaces must be documented on a Ramboll 
Confined Space Permit (Attachment 6). 
 
An alternate entry approach can be implemented when the only serious hazard is atmospheric 
and mechanical ventilation and air monitoring can be used to control the hazard. An attendant 
and a mechanical retrieval device are required. This procedure does not require a rescue team to 
enter the space. Personnel utilizing the alternate entry approach must have confined space entry 
training certification in accordance with 29CFR1910.146 and 29CFR1926 Subpart AA. 

2.20 Housekeeping and Material Storage 
The Site shall be maintained in a clean and orderly condition at all times. All areas shall be free of 
waste materials, debris, and rubbish that will be removed on a daily basis. Materials and 
equipment shall not be stored in a manner that obstructs traffic or emergency response 
activities.  
 
Walkways - Equipment and materials shall not be stored such that walkways are obstructed. 
Cords and hoses that must traverse across walkways will be run overhead at least 7.5 ft using 
temporary supports or hangars as necessary. If cords and hoses cannot be run overhead, then 
their location will be marked by cones or equivalent. 

2.21 Traffic Control 
NOTE – No work is planned to be conducted in public roadways. If work in public 
roadways is required a JSA will be created that outlines requirements to comply with 
the Chapter 6 of the Department of Transportation (COT) Manual on Uniform Traffic 
Control Devices (MUTCD) Typical Applications. 
 
Work to occur in private parking lots and roadways must be planned to protect project personnel 
form vehicular traffic, as well as protect pedestrians and vehicles from project work. All 
barricades in private parking lots and roadways will be barricaded using traffic control devices 
that comply with the Chapter 6 of the DOT MUTCD. 

2.22 General Worker Safety Rules 
Workers follow the established safety practices for their respective tasks. The need to exercise 
caution in the performance of work is made more acute due to weather conditions and 
restrictions in mobility, peripheral vision, and communication caused by the personal protective 
equipment.  
 
To enhance Site safety, the following General Worker Safety procedures have been established: 
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• Eating, drinking, chewing gum, chewing tobacco and application of cosmetics in Exclusion 
Zones and Contamination Reduction Zones are prohibited 

• No firearms may be brought on the Site 
• Follow current COVID -19 Guidelines  
• Employ the buddy system when appropriate. Be alert. 
• Minimize contact with contaminated materials 
• Avoid breathing chemical odors 
• Do not expose skin to water, chemicals, or soil. If one becomes dirty or wet with 

contaminated fluids, clean up immediately using plenty of water. 
• Hands must be washed before eating or drinking and after using toilets 
• Consumption of alcohol or intoxication (under the influence or impaired) during work hours or 

while on the Site is prohibited 
• Working when ill is prohibited 
• Parking must be done in a manner not to block access to roadways or building entrances 
• Access shall not be blocked off without permission of the Site Supervisor or designee 
• If any work presents hazards to pedestrian or vehicle traffic, the work area shall be 

barricaded, and flashers or lighting installed to prevent accidental entry 
 
  



Ramboll - Former Ithaca Gun Factory, Site No. C755019 

 

\\Syracusesvr\Projects\Ithaca-Falls.17546\63923.Ithaca-Gun-Ri-I\Docs\Reports\RWP\Appendices\Appendixd - HASP\IGW_HASP_3_22_2021.Docx 

 

  

30 

3. CHEMICAL PARAMETERS OF CONCERN 

The OSHA HAZWOPER standards (29 CFR 1910.120 and 1926.65) and OSHA Hazard 
Communication (HazCom) Standard require that Site personnel, subcontractors, and visitors 
must be informed of chemical hazards associated with their work area. Health hazard information 
for Site chemical hazards is summarized below and in Table 3.1 of this HASP. Health and safety 
information in this HASP is intended to supplement Hazard Communication training previously 
provided to Site workers by their employers. 

3.1 Exposure Pathways 
Possible exposure pathways are: 
 
• Inhalation of vapors released from containers 
• Contaminated soil and/or water 
• Inhalation of contaminated dusts 
• Accidental ingestion of contaminants 
• Skin contact/absorption with contaminated soils and/or water  
• Injection through punctures and lacerations 
 
Based upon anticipated Site activities and prudent safety and hygiene practices during Site work, 
ingestion of Site contaminants is unlikely. Hazardous skin contact or absorption by the various 
contaminants is also unlikely because of the low concentrations that are anticipated and/or the 
use of PPE. The primary route of exposure is inhalation of airborne contaminants and 
contaminated dusts. However, inhalation of airborne contaminants approaching the OSHA 
Permissible Exposure Limits (PELs) is unlikely because of natural ventilation of the work area, 
safe work practices, PPE, and/or air monitoring. 

3.2 Chemical Hazards Summary 
The following paragraphs summarize the health effects of Site contaminants that are frequently 
of concern and other Site chemicals. Site chemicals are usually those chemicals petroleum 
products associated with heating, vehicles, and equipment maintenance. This HASP focuses on 
those which are believed to have the potential to pose a significant health hazard to Site 
personnel based on their potential to become airborne, concentrations in soil and groundwater, 
and their toxicity and other hazardous characteristics. Table 3.1 – “Summary of Potential Health 
Effects” also includes information on exposure limits and key physical characteristics such as 
flammability. 
 
• Silica – Crystalline silica has been classified as a human lung carcinogen. Additionally, 

breathing crystalline silica dust can cause silicosis, which in severe cases can be disabling, or 
even fatal. The respirable silica dust enters the lungs and causes the formation of scar tissue, 
thus reducing the lungs’ ability to take in oxygen. There is no cure for silicosis. Since silicosis 
affects lung function, it makes one more susceptible to lung infections like tuberculosis. In 
addition, smoking causes lung damage and adds to the damage caused by breathing silica 
dust. Exposure occurs during many different construction activities. The most severe 
exposures generally occur during abrasive blasting with sand to remove paint and rust from 
bridges, tanks, concrete structures, and other surfaces. Other construction activities that may 
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result in severe exposure include: jack hammering, rock/well drilling, concrete mixing, 
concrete drilling, brick and concrete block cutting and sawing, tuck pointing, and tunneling 
operations. 

• Nuisance Dust – Nuisance Dust can be a problem at any construction or remediation Site. 
Although not especially hazardous, dust should be controlled to the extent feasible to prevent 
the public from being unnecessarily concerned and to further reduce the nuisance dust hazard 
to Site personnel. Nuisance dust can be controlled by utilizing dust suppression techniques 
discussed in this HASP. The primary effect of nuisance dust is irritation of the eyes, nose, and 
throat when concentrations approach OSHA exposure limits of 5 mg/m3 (respirable). Visible 
dust leaving the Site is not acceptable. 

• Lead –Lead is a hazardous metal that was once common in paint, gasoline, and a variety of 
other uses. Lead is a solid material and may be inhaled as airborne dust or ingested if 
personal hygiene is poor. Lead can gradually accumulate in the body with frequent small 
exposures adding to a growing body burden. Lead is especially hazardous to young children 
and infants and every effort must be made to prevent Site personnel from carrying lead home 
on contaminated clothing, tools, and equipment. Additional information lead is presented in 
Table 3.1 including signs and symptoms of exposure. 

• Volatile Organic Compounds – Several organic solvents may be encountered and are 
collectively referred to as VOCs. Residual quantities may be present in subsurface soils and 
groundwater and could be encountered during intrusive work. Although the precise mixture is 
unknown, VOCs may include (but not necessarily be limited to) 1,1,1 trichloroethane, 
dichloroethane, dichloroethene, cis-1,2-dichloroethene, tetrachloroethene, trans-1,2-
dichloroethene, trichloroethene, and vinyl chloride from previous Site operations.  
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Table 3.1 – Summary of Potential Health Effects 

Chemical Location PEL IDLH Characteristics Routes of 
Exposure 

Symptoms of 
Exposure & Health 
Effects 

METALS & MINERALS 
Silica Drilling (grout 

& sand 
addition); 
concrete 
cutting or 
demolition 

0.05 mg/m3 
 
(respirable) 

50 mg/m3 
 
(quartz) 

Colorless, odorless 
solid. [Note: A 
component of 
many mineral 
dusts.] 

Inhalation Cough, dyspnea 
(breathing difficulty), 
wheezing; decreased 
pulmonary function, 
progressive 
respiratory symptoms 
(silicosis) 

Lead Soil 0.05 
mg/m3 
TWA 
0.035 
mg/m3 
Action 
Level 

100 
mg/m3 

Pure material is 
a heavy, ductile, 
soft gray, solid. 
Lead is present 
on Site as a 
component of 
soil 

Inhalation 
Ingestion 

Lassitude (weakness 
exhaustion), 
insomnia, facial 
pallor, anorexia, 
weight loss, 
malnutrition, 
constipation, 
abdominal pain, 
colic, anemia, 
gingival lead line, 
tremor, paralysis 
wrist, ankles, 
encephalopathy, 
kidney disease, 
irritation eyes; 
hypotension 

VOLATILE ORGANIC COMPOUNDS (VOCs) – may include a mixture of the following 
Trichloro-
ethylene (TCE) 

Groundwater, 
soil, surface 
water, 
sediment 

100 ppm 
TWA 

1000 ppm Colorless liquid 
with a chloroform 
odor 
UEL=10.5%, 
LEL=8.0% 
Combustible 
Liquid 
Ionization 
Potential = 9.45 
eV 

Inhalation 
Absorption 
Contact 

Causes headaches, 
lung irritation, 
dizziness, poor 
coordination, and 
difficulty concentrating 
Large amounts may 
cause impaired heart 
function, 
unconsciousness, and 
death 
Breathing for long 
periods may cause 
nerve, kidney, and 
liver damage 
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Table 3.1 – Summary of Potential Health Effects 

Chemical Location PEL IDLH Characteristics Routes of 
Exposure 

Symptoms of 
Exposure & Health 
Effects 

1,1,1-
Trichloroethane 

Groundwater 350 ppm 700ppm Colorless liquid 
with a mild, 
chloroform-like 
odor 

Inhalation 
Absorption 
Contact 

irritation eyes, skin; 
headache, lassitude 
(weakness, 
exhaustion), central 
nervous system 
depression, poor 
equilibrium; 
dermatitis; cardiac 
arrhythmias; liver 
damage 

1,1-
Dichloroethane 

Groundwater 100 ppm 3000 ppm Colorless, oily 
liquid with a 
chloroform-like 
odor. 

Inhalation 
Absorption 
Contact 

irritation skin; central 
nervous system 
depression; liver, 
kidney, lung damage 

1,1-
Dichloroethene 

Groundwater None None Colorless liquid or 
gas (above 89°F) 
with a mild, 
sweet, 
chloroform-like 
odor 

Inhalation 
Absorption 
Contact 

irritation eyes, skin, 
throat; dizziness, 
headache, nausea, 
dyspnea (breathing 
difficulty); liver, 
kidney disturbance; 
pneumonitis; 
[potential occupational 
carcinogen] 

Cis-1,2-
dichloroethene 

Groundwater None None Colorless liquid or 
gas (above 89°F) 
with a mild, 
sweet, 
chloroform-like 
odor 

Inhalation 
Absorption 
Contact 

irritation eyes, skin, 
throat; dizziness, 
headache, nausea, 
dyspnea (breathing 
difficulty); liver, 
kidney disturbance; 
pneumonitis; 
[potential occupational 
carcinogen] 

1,1,2-
Trichloroethane 

Groundwater, 
soil 

10 ppm 100 ppm Colorless liquid 
with a sweet, 
chloroform-like 
odor. 

Inhalation 
Absorption 
Contact 

irritation eyes, nose; 
central nervous 
system depression; 
liver, kidney damage; 
dermatitis; [potential 
occupational 
carcinogen] 

Tetrachloro-
ethylene 

Groundwater  100 ppm 
TWA 

150 ppm Colorless liquid 
with a mild, 

Inhalation 
Absorption 
Contact 

Irritation: eyes, skin, 
nose, throat, 
respiratory system;  
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Table 3.1 – Summary of Potential Health Effects 

Chemical Location PEL IDLH Characteristics Routes of 
Exposure 

Symptoms of 
Exposure & Health 
Effects 

(Perchloro-
ethylene) 

[potential 
carcinogen
] 

chloroform-like 
odor 
Noncombustible 
Liquid 
Ionization 
Potential = 9.32 
eV 

Nausea, flush face, 
neck, dizziness, 
incoordination; 
 headache, 
drowsiness; 
 skin erythema (skin 
redness); liver 
damage; 
 [potential 
occupational 
carcinogen] 

Vinyl Chloride Groundwater  1 ppm 
carcinogen 

NA Colorless gas or 
liquid (below 7°F) 
with a pleasant 
odor at high 
concentrations 
UEL=33%, 
LEL=3.6% 
Flammable Liquid 
Ionization 
Potential = 9.99 
eV 

Inhalation 
Contact 

Lassitude (weakness, 
exhaustion) 
Abdominal pain 
Gastrointestinal 
bleeding 
Enlarged liver 
Pallor or cyanosis of 
extremities; liquid 
Frostbite 
Potential occupational 
carcinogen 

Footnotes All values are 8-hour time-weighted averages (TWAs) unless otherwise indicated 
PEL: Permissible Exposure Limit, the concentration an employee may be exposed to for an 8-
hour work day for a 40-hour work week for which nearly all employees may be repeatedly 
exposed without adverse health effects 
REL: NIOSH recommended exposure limit for full-shift exposures 
STEL: Short-Term Exposure Limit as a 15-minute average 
CEILING: maximum concentration 
IDLH: IMMEDIATELY Dangerous to Life and Health, contaminant concentration which present 
the possibility for severe health consequences if exposed to the IDLH concentration without 
the appropriate PPE 
LEL: Lower Explosive Limit 
Units: mg / m3 = milligrams per cubic meter of air | f / cc = fibers per cubic centimeter of 
air 
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4. HAZARD EVALUATION 

The OSHA safety regulations (29 CFR 1910 and 29 CFR 1926) require that Site personnel, 
subcontractors, and visitors must be informed of the hazards associated with their work 
activities. Hazard identification and control begins during safety planning. Safety planning is 
required for work on this project and occurs at different times during the project. Each “level” of 
safety planning typically has differing degrees of detail and focus. However, the ultimate 
objective is that Site management methodically evaluates hazards and implement safety controls 
to prevent the occurrence of an injury, fire, explosion, spill, or property damage incident and are 
able to manage changes as they occur. The following flow chart provides an overview of safety 
planning requirements and tools outlined in previous sections of this HASP. 
 

 
SAs and Safe Work Permits developed subsequent to this HASP by Ramboll or its subcontractors 
(if any) will identify hazard controls that are consistent with this HASP. Subcontractors may use a 
Ramboll Pre-Work JSA template (Attachment 2) or request approval from Ramboll to use an 
alternate JSA template. Submitting standard company policies or programs is not 
acceptable. Preliminary identification of hazards and their respective controls for major work 
tasks or phases are outlined in Table 4.1. 
 

•Federal, State, and local regulations applicable 
to site operationsRegulatory Standards

•Client policies & specifications
•Ramboll policies & specifications (HSE Manual)

Safety Specifications, 
Policies, & Standards

•Ramboll Project Safety Plan and/or JSAs
•Subcontractor Safety Plans and/or JSAs

Pre-Work Safety 
Planning

•HASP updates/amendments
•Supplemental JSAs

Project Execution & 
Change Mangement

•Daily Pre-Task Planners
•Work Permits (as required)

Daily Safety Planning 
& Work Instructions
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When preparing and evaluating JSAs, Ramboll emphasizes following a hierarchy of controls (as 
shown in the figure below) when considering measures to mitigate risk. Engineering, substitution 
and elimination are preferred over administrative controls and PPE whenever feasible. 
 
JSAs must be developed in accordance with guidelines in the Pre-Work Safety Planning section of 
this HASP and using the JSA template (Attachment 2) and should focus on high hazard work 
and the anticipated safety controls that will mitigate risk. High hazard work includes (but is not 
necessarily limited to) the activities or tasks listed below: 
 
• Any tasks for which a “specialized” competent person is required as outlined in the Safety 

Training & Competent Persons section of the HASP. If not already designated in the HASP, the 
JSA must identify the individual who is qualified to act as the competent person and will be 
performing competent person responsibilities. 

• Any specialized training certifications as outlined in the Safety Training & Competent Persons 
section of the HASP. Subcontractors must provide evidence of training for affected individuals. 

• Any task with a potential to cause hazardous chemical exposure to project personnel or the 
public 

• Any task that could result in severe heat/cold stress 
• Any task(s) that involve the use of highly hazardous tools as outlined in the High Hazard 

Power tools section of this HASP. 
 
The JSAs must re-enforce requirements in this HASP and further demonstrate how requirements 
in the HASP will be applied to specific tools, equipment work methods, and environmental 
conditions. JSAs should reference, but not necessarily repeat, information already provided in 
this HASP. Ramboll must review JSAs prior to starting work on a major task. Submitting standard 
company policies or programs is not acceptable. 
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5. EMPLOYEE AIR MONITORING 

The purpose of air monitoring is to verify the adequacy of PPE being used and to evaluate new 
hazards or changing Site conditions. The following are definitions of terms used to describe air 
monitoring programs in this HASP. 

5.1 Monitoring Equipment 
Monitoring Instruments will be calibrated in accordance with manufacturers' recommendations. 
The following table provides examples of various air monitoring equipment that may be used at 
the Site, dependent upon the specific nature of the work/activities conducted. 
 

Monitoring Equipment 

Required? Contaminant Location Equipment Comments 

YES 
Volatile Organic 
Compounds (VOCs) 

1 PID in each 
intrusive work area 
and as required by 
CAMP locations 

Photoionization 
Detector (PID) with 
11.7 eV lamp 

 

YES 
(CAMP 
Only) 

Dust/Particulate 
(PM-10) 

CAMP locations 
Dust Meter - TSI 
DustTrak Model 
8520 (w/ PM-10) 

 

Optional 
see 
“comments” 

Crystalline Silica Breathing Zone 

Nod NIOSH 7500 
(pre-weighed 37 
mm PVC filter with 
PPI sampler) 

Evaluate silica exposures if dust 
emissions during drilling (adding 
sand/grout) are not controlled by 
water addition, other engineering 
controls, or standing upwind 
 
Drilling subcontractor may present 
previous exposure sampling 
results for similar exposures in 
lieu of conducting silica sampling 

5.2 Wind Direction 
Dependent upon the nature of the work/activities conducted, air monitoring may be performed in 
the vicinity of the work area(s). Wind direction will be monitored daily using visual observations 
with wind direction and velocity recorded in a field log. 

5.3 Work Area (Employee) Monitoring 
NOTE – JSAs may revise or expand on air monitoring requirements in this section as 
appropriate for the specific work area and scope of work. Ramboll Corporate H&S must 
approve any changes which may lessen the protection outlined in this HASP. 
 
The Work Area Monitoring approach will typically use “roving” (hand-held) equipment to 
periodically check breathing zone exposures in active work areas. PID/dust meter equipment will 
be used to assess potential contamination hot spots, investigate odors, and monitor effectiveness 
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of dust and vapor controls in the work area. Hand held meters may be used as backups to 
perimeter CAMP instruments if equipment fails.  
 
Work area monitoring includes one or more of the following depending on Site activities: 
 
• Periodic/Roving Monitoring – The SSR or designated alternates will conduct air monitoring 

using hand-held instruments within each intrusive work area when intrusive work is being 
conducted. 

 
VOCs at the Site are a mixture of a number of different compounds as indicated in Section 3 of 
this HASP. PID measurements will be the primary indicator for VOCs with the rationale that if 
total VOCs are kept below their action levels then the individual compounds should also be below 
OSHA limits.  
 

Work Area (Employee) Air Monitoring Action Levels 

Contaminant 
(equipment / 

method) 

Frequency Action Level SSR Action/Response 

Volatile Organic 
Vapors (VOCs) 
 
(PID) 
 

Continuously in work 
areas during intrusive 
activities (excavation 
work). 
When odors are 
encountered or changing 
Site conditions affect 
hazards. 
Prior to and continuous 
during confined space 
entry (i.e., excavations 
>4 feet and tanks). 
 

50 ppm 
 
 
 
 
100 ppm 
 
 
 
1000 ppm 

Move personnel down wind of intrusive work 
location. Reevaluate work methods. Increase 
ventilation if possible 
 
Increase to Level C PPE. Reevaluate work 
methods. Increase ventilation if possible 
 
STOP work and use ventilation, covers, vapor 
suppressants or other controls to reduce VOC 
levels. 
 
Immediately notify the Ramboll Manager of 
Corporate Health & Safety and Ramboll 
Project Manager. 

* VOCs - Sustained readings for 5 minutes above background. Background readings are taken at upwind 
locations relative to Work Areas. 
** DUST/PARTICULATE - 15 minute time-weighted average above upwind background readings. 

5.4 Community Air Monitoring Plan 
The project Community Air Monitoring Plan (CAMP) and Fugitive Dust and Particulate Monitoring 
Plan (Appendix A) outlines air monitoring that will be conducted during intrusive work activities. 
The CAMP was developed in accordance with Final Division of Environmental Remediation (DER)-
10 Technical Guidance for Site Investigation and Remediation, dated May 2010, revised April 
2019. 
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6. MEDICAL MONITORING 

Medical surveillance requirements are required by OSHA for persons who are exposed to lead 
(above OSHA action levels), perform asbestos abatement, wear respirators, perform hazardous 
waste work, and other activities. Subcontractors are required to have medical surveillance that 
complies with OSHA regulations. 

6.1 Fitness for Respirator Use 
Persons who may wear respiratory protection must be provided respirators as regulated by 29 
CFR 1926.103 and 29 CFR 1910.134. This Standard requires that an individual's ability to wear 
respiratory protection be medically certified before he/she performs designated duties. Where 
medical requirements of 29 CFR 1926.65 overlap those of 29 CFR 1910.134, the more stringent 
of the two will be enforced.  

6.2 Exposure Medical Examinations 
Medical examinations for persons conducting hazardous waste work, asbestos abatement, and 
lead work are administered on a pre-employment and annual basis and as warranted by 
symptoms of exposure or specialized activities. Medical exams must be administered by a board-
certified (or one who is eligible for board certification) physician in Occupational Medicine. The 
examining physician is required to make a report to the employer of any medical condition which 
would place employees at risk when wearing a respirator, wearing other personal protective 
equipment, or working with hazardous materials. Subcontractors must maintain medical records 
in accordance with OSHA regulations. 

6.3 Heat and Cold Stress 
The timing and location of this project may be such that heat/cold stress could pose a threat to 
the health and safety of Site personnel. Work/rest regimens will be employed as deemed 
necessary by the Ramboll SSR. However, subcontractor Safety Competent Persons may initiate 
heat/cold stress monitoring at any time as necessary to protect their employees. Special clothing 
and an appropriate diet and fluid intake will be recommended to all onsite personnel to further 
reduce these temperature-related hazards. Site workers should stop work and notify the Ramboll 
SSR when they observe symptoms of heat/cold stress in themselves or co-workers. 

6.3.1 Heat Stress Monitoring 
Heat stress monitoring of personnel wearing protective clothing should commence when the 
ambient temperature is 70 degrees Fahrenheit (°F) or above. To monitor the worker, one of the 
following methods should be employed: 
 
• Heart rate should be measured by the radial pulse for a 30 second period as early as possible 

in the rest period. If the heart rate exceeds 110 beats per minute, shorten the next work cycle 
by one-third and keep the rest period the same. If the heart rate still exceeds 110 beats per 
minute at the next rest period, shorten the following cycle by one-third. 

• Oral temperature should be measured at the end of the work period (before drinking). If oral 
temperature exceeds 99.6°F, shorten the next work cycle by one-third without changing the 
rest period. If the oral temperature still exceeds 99.6°F at the beginning of the next rest 
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period, shorten the next work cycle by one-third. Do not permit a worker to wear a semi-
permeable or impermeable garment when his / her oral temperature exceeds 100.6°F. 

• Heat Stress Index 
 

Heat Index Chart 

Temperature (°F) vs. Relative Humidity 
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Heat Index Heat Stress Risk and Preventative Measures 

VERY HIGH 

(EXTREME) 

115 or higher 

Heatstroke/sunstroke highly likely with continued exposure.  

• Moderate and strenuous outdoor activity prohibited 

HIGH 

104-115 

Sunstroke, heat cramps or heat exhaustion likely, and heat stroke possible with prolonged 

exposure and/or physical activity.  

• Strenuous outdoor activity while wearing Tyvek is prohibited without the use of 

personal cooling devices. 

• Workers must drink every 15 minutes or more frequently at their discretion 

• Air conditioned break areas must be available. 

MODERATE 

91-103 

Sunstroke, heat cramps and heat exhaustion possible with prolonged exposure and/or physical 

activity. 

• Strenuous outdoor activity while wearing Tyvek is prohibited above a HSI of 99 

without the use of personal cooling devices and is recommended for lower HSI. 

• SSR to monitor employees for symptoms of heat stress.  

• Workers must drink every 30 minutes or more frequently at their discretion. 

• Air conditioned break areas must be made available for morning, lunch, and 

afternoon breaks. 

CONCERN 

(CAUTION) 

75-90 

Fatigue possible with prolonged exposure and/or physical activity. 

• SSR to monitor employees for symptoms of heat stress.  

• Workers must drink every 60 minutes or more frequently at their discretion. 

• Shaded break areas must be made available for morning, lunch, and afternoon 

breaks. Air conditioning is recommended. 

Source: National Weather Service heat index table modified by OSHA 

(https://www.osha.gov/SLTC/heatillness/heat_index/pdfs/all_in_one.pdf ) for use at work sites. 

 

https://www.osha.gov/SLTC/heatillness/heat_index/pdfs/all_in_one.pdf
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6.3.2 Cold Stress Monitoring 
Work/rest schedules must be altered to minimize the potential for cold stress. Cold stress is 
defined as a decrease in core body temperature to 96.8°F and/or cold injury to body extremities. 
Decreases in core body temperature are associated with reduced mental alertness, reduction in 
rational decision making, or loss of consciousness in severe cases. Symptoms of cold stress 
include pain in extremities (i.e. hands and feet) and severe shivering. If workers experience 
these symptoms, then stop work and implement the following controls. 
 
• Workers must don adequate dry insulating clothing; and 
• Adjust the work/rest schedule to increase the amount of rest/rewarming time 
• Toolbox safety meetings discussing symptoms of cold stress, clothing requirements, and work 

breaks must be held when the wind chill temperature drops below 0°F and EACH DAY the 
wind chill temperature is below 25°F 

 
The wind chill index provided below shows the effective cooling on exposed skin. When the wind 
blows across the skin, it removes the insulating layer of warm air adjacent to the skin. When all 
factors are the same, the faster the wind blows, the greater the heat loss, which results in a 
colder feeling. Wind chill temperatures that are 25°F below zero or lower are extremely 
dangerous. Workers must protect any exposed skin, especially the face, ears, and fingers. 
 

Wind Chill Chart (Temperature vs Wind Speed) 
Wind Speed-mph 
Calm 5 10 15 20 25 30 35 
Temperature 
(Degrees F) Wind Chill 

45 43 34 29 26 23 21 20 
40 37 28 23 19 16 13 12 
35 32 22 16 12 8 6 4 
30 27 16 9 4 1 -2 -4 
25 22 10 2 -3 -7 -10 -12 
20 16 3 -5 -10 -15 -18 -20 
15 11 -3 -11 -17 -22 -25 -27 
10 6 -9 -18 -24 -29 -33 -35 
5 0 -15 -25 -31 -36 -41 -43 
0 -5 -22 -31 -39 -44 -49 -52 
-5 -10 -27 -38 -46 -51 -59 -64 
-10 -15 -34 -45 -51 -59 -64 -67 
-15 -21 -40 -51 -60 -66 -71 -74 
-20 -26 -46 -58 -67 -74 -79 -82 
-25 -31 -52 -65 -74 -81 -86 -89 

 
If you would like to calculate the wind chill index for combinations of temperature and wind other 
than those given in the table above, you can use the formula:  
 
WC = 91.4 - (0.474677 - 0.020425 * V + 0.303107 * SQRT(V)) * (91.4 - T) 
 
where: WC = wind chill index; V = wind speed (mph); T = temperature (° F)  
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7. EMERGENCY RESPONSE PLAN 

This emergency response section details actions to be taken in the event of Site emergencies. 
The SSR is responsible for implementation of emergency response procedures and will ensure 
that a First Aid/CPR trained person is on the Site at all times when work activities are 
in progress. 

7.1 Emergency Phone Numbers 
To be posted or provided on the Site. Emergencies encountered on this site will be responded to 
by a combination of offsite emergency services and site personnel. 
 

EMERGENCY NUMBER 
Fire, Explosion, and Emergency Medical 
Site Address Phone Number 
121-125 Lake Street Ithaca NY 911 (Internal Phone) 

 
NOTIFICATIONS 

Fire, Explosion, Emergency Medical 
OSHA-Recordable Injuries, Unexpected Structural Collapse, Petroleum Spills 
Ramboll 
All emergencies immediately (and first aid injuries within 24 hrs) 
Project Manager  Deb Wright Office: (315) 956-6377 

Cell: (315) 546-4541 
Manager of Corporate  
Health & Safety  

Jeffrey R. Parsons, CIH Cell: 315-391-0638 

Health & Safety Specialist Drew Walier Cell: 315-380-8477 

WorkCare Incident Intervention Call for all minor (non-
emergency) injuries 
  

Phone: 888-449-7787 

MUNICIPAL OR LOCAL RESOURCES 

HOSPITAL Cayuga medical Center (607) 257-1126 
 

OCCUPATIONAL CLINIC Work Care (888) 449-7787 
 

STATE AND FEDERAL AGENCIES 

OSHA Syracuse Area Office Hotline for: work‐related 
incident resulting in the death 
of any employee or the in‐
patient hospitalization of 3 or 
more employees (within 8-
hrs); work‐related incident 
resulting in‐patient 
hospitalization of 1 or more 

315-451-0808 
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NOTIFICATIONS 

Fire, Explosion, Emergency Medical 
OSHA-Recordable Injuries, Unexpected Structural Collapse, Petroleum Spills 

employees, amputation, or 
loss of eye (within 24-hrs)  

SPILL NOTIFICATION –Petroleum Spills >5 lbs. Ramboll will notify  

NYS Spill Hotline Hotline for Environmental 
Incidents Impacting NYS 

800-457-7362 

National Response Center (NRC) 
for Oil/Chemical Spills  

Any spills (petroleum or 
hazardous materials) that 
may impact navigable 
waterways 
Hazardous materials above 
their Reportable Quantities 
(RQs) 

800-424-8802 

7.2 Emergency Route 
Refer to attached Figure 1 for Hospital Route Map. 

7.3 Emergency Inventory 
In addition to those items specified elsewhere, the following equipment will be maintained on the 
Site: 
 
• First aid/bloodborne pathogens kit – The minimum size is a 25-person first aid kit 

(Radnor RAD64058004 or larger available from Airgas) 
o The first aid kit should also be equipped with masks and sanitizers of at least 60% ethyl 

alcohol 
• Fire extinguishers – located within 25 feet of hot work 
• Spill control kit(s) – Subcontractors will provide a spill kit to adequately contain spills that 

may be possible from their equipment. 

7.4 General Emergency Response Plan 
The following sections outline key components to Ramboll’s emergency response plan for this 
project. 

7.4.1 Evacuation Signal  
Verbal/radio communications will be used to trigger an evacuation. Do NOT leave onsite vehicles 
or equipment on access roads and emergency exits such that emergency response vehicles or 
personnel may be obstructed. 

7.4.2 Muster Point 
The muster point in event of an emergency that requires evacuation of the work area is at the 
Site entrance. The muster point will be reviewed with all personnel. SSR or designee will account 
for all personnel. The SSR may change the muster point based on specific work locations. 
Updated muster points will be reviewed and documented on a Pre-Task Planner 
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7.4.3 Emergency Response Escort 
The SSR or designee will escort emergency response personnel to the location of the emergency 
and will continue to guide emergency services personnel during response activities to the extent 
feasible. The objective is to allow emergency response personnel to focus their attention on the 
emergency with an understanding of current Site conditions and hazards. 

7.5 Call for Emergency Support 
In the event of a Site emergency, the SSR or designee will call 607-751-3300 (cell phone) or 911 
(internal phone). When necessary, the SSR will coordinate the arrival of offsite emergency 
personnel with the Site owner’s security, safety, and/or emergency response employees.  
 
The SSR or designee will briefly explain the nature of the emergency and Site conditions as 
follows: 
 
• Indicate his/her name 
• Location of emergency (Site address, Support Zone, Contamination Reduction Zone or 

Exclusion Zone) 
• Description of emergency conditions that may require special rescue equipment, such as 

confined spaces, excavations, and elevated work platforms 
• Potential chemical hazards and recommended PPE 
• Emergency decontamination procedures  
• Incident Command System (ICS) 

7.6 Incident Command System (ICS) 
The Ramboll SSR or designated alternate shall function as the initial Incident Commander when 
the emergency plan is initiated by calling 911 (internal phone). The SSR will decide whether Site 
personnel will evacuate to the Muster Point or divert Site resources (personnel and equipment) to 
provide initial response actions in accordance with this HASP until emergency responders arrive 
on the Site. When emergency responders arrive, the SSR will identify himself or herself as “in 
charge” and transfer authority to the arriving Incident Commander. 

7.7 Fire and Explosion Response Plan 
All fires or explosions must be reported to the Ramboll Site/Project Manager. A fire that CANNOT 
be readily extinguished with a fire extinguisher will be considered major and will require 
evacuation of the work area personnel to Muster Point areas per this HASP. However, the SSR or 
designee may only approach fires/explosions to the extent that fire safety considerations allow. If 
personal injuries result from any fire or explosion, the procedures outlined in the Personal Injury 
Response Plan will also be followed. 

7.8 Personal Injury Response Plan 
Treatment for minor injuries will be provided on the Site using available first aid supplies and 
personnel trained in first aid. For minor injuries that are not life-threatening but require further 
medical attention will be treated by occupational physicians at occupational clinics whenever 
possible. Subcontractors are expected to accommodate this objective whenever feasible. 
 
WorkCare Incident Intervention – WorkCare is a service available to Ramboll employees for 
non-emergency injuries as outlined below. Subcontractors are not able to utilize Ramboll’s 
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subscription to this service but are encouraged to set up a WorkCare account for their own 
employees. 
 
• All Ramboll employees will call WorkCare for minor injuries that include any strains or 

cuts for which an employee is not confident that a band aid is sufficient, tick/insect bites for 
which the employee is concerned about infection or Lyme, or any other work-related injury for 
which the employee would like to talk to a WorkCare medical professional regarding proper 
treatment or follow-up.  

• WorkCare posters must be posted at each job site with a field office or trailer. 
• Minor (not life-threatening) injuries that require medical attention will be treated at the “Non-

Emergency Med Treatment” clinic identified above unless an alternate clinic is 
recommended by WorkCare. If no clinic is available or identified, then default to the 
“Emergency Medical Treatment” facility. 

 
Emergency or life-threatening injuries, including puncture wounds to the head, chest, and 
abdomen, serious head and spinal cord injuries, and loss of consciousness must be treated at the 
hospital emergency room.  
 
Route maps to the hospital (Figure 1) must be posted in the Ramboll onsite office trailer and all 
subcontractor office trailers (if any). 

7.9 Spill Response 
Site personnel should expect and be properly trained and equipped to handle small spills since 
the project involves the use of heavy equipment. The minimum size spill kit should have the 
capacity to cleanup and containerize spills equivalent to the amount of fuel present in the 
equipment. In addition to drums, other potential spills include leaking gasoline, diesel, antifreeze, 
hydraulic fluid, or oil from heavy equipment. If a spill of any type should occur, the SSR or 
designee should report the spill immediately to a Site owner representative and implement 
procedures in this Spill Response Plan. Site personnel will generally respond to spills as follows: 
 
• Stop the leak immediately if it can be done without directly contacting the leaking material. 

Generally, this will consist of turning heavy equipment off to remove pressure on various fluid 
systems. 

• Remove or stop all ignition sources (hot work, generators, etc.) that are within 25 feet of any 
part of the spill 

• Onsite personnel should immediately secure the area to prevent unauthorized entry into the 
spill area 

• Although not likely given the anticipated types of spills, the SSR or designee should initiate 
the General Emergency Response Plan in this HASP if a spill may cause an explosion, death, 
or serious injury 

• Site personnel may only respond to incipient stage fires regardless if such fires are associated 
with a spill. 

• Confined Space Issue – If the leak occurs in an excavation where natural ventilation is limited, 
air monitoring will be required prior to entering the spill area. This is primarily an issue for fuel 
(gasoline, diesel, and kerosene) spills. The SSR will determine if a fuel spill requires air 
monitoring. 
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• PPE for Spills ≤55 gallons to open areas generally requires Modified Level D PPE (poly-coat 
Tyvek, nitrile gloves, and boot covers or boot decontamination). Over-boots or boot covers 
may also be used if persons cleaning the spill would have to walk on spilled materials. Latex 
gloves are not acceptable and will degrade with exposure to petroleum products. Spills into 
confined spaces will require following PPE and other safety procedures specified on the 
Confined Space Entry Permit. 

7.10 Emergency Reporting 
Any emergency or accident will be immediately reported to the Ramboll HSS Specialist, the 
Ramboll Project Manager, and IFR Development, LLC site contact. The Ramboll Americas HSS 
Operations Manager will review all emergency or accident reports and may further investigate 
any such report if necessary. The Ramboll Americas HSS Operations Manager will see that the 
area office of OSHA is notified within 8 hours should the emergency cause three or more 
personnel to be injured and transported to the hospital, or if there is a fatality, and within 24 
hours should the emergency cause the in‐patient hospitalization of 1 or more employees, 
amputation, or loss of eye. If the Americas HSS Operations Manager cannot be located, then the 
Ramboll HSS Specialist will make such notification. 
 
An electronic report in EHS Insight must be completed for all injuries, illnesses, spills, fire, 
explosion, or property damage greater than $1,000. The absence of an injury does not preclude 
the need to complete an Accident Investigation Form as such incidents will be classified as “near 
miss” or “other.” The form must be completed or reviewed by the SSR or designee. It will 
include, but is not limited to, the nature of the problem, time, location, and corrective actions 
taken to prevent recurrence. This report must be completed and submitted within 24 hours. If all 
the “facts” cannot be determined in that period of time, then a draft report will be submitted and 
a final report will be submitted immediately upon completing the investigation.  
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Figure 1 – Hospital Route Map 
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ATTACHMENT 1 
PRE-WORK BRIEFING FORM 



Pre-Work Briefing 

 

1/1   
 

Client:  
Project Name:  Project No.  

Project Location:  
Site Safety Leader:  

Main Points of Briefing: 
☐ Ramboll Safety Requirements   
☐ Site-Specific Safety Pan or JSA 
☐ Site Owner Safety Requirements 

Other (JSAs/AHAs):   

The purpose of the Pre-Work Briefing is to provide site-specific safety orientation to employees and subcontractors.  
This certifies that undersigned individuals have read, understand, and agree to comply with applicable site-specific 
safety requirements that can be obtained from site safety plans, site Job Safety Analyses (JSAs) or Activity Hazard 
Analyses (AHAs), site owner requirements, and/or other site safety documents furnished to them by Ramboll.  The 
undersigned individuals acknowledge that these safety requirements are not “all-inclusive” and that they will be 
expected to follow any additional safe work practices applicable to their specific scope of work. 
 
Print Name Signature Company Date 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

-- All Site Personnel Must Acknowledge Their Review and 
Understanding of Safety Requirements -- 
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ATTACHMENT 2 
JOB SAFETY ANALYSIS TEMPLATE 



 

 

1/16      VER: 08/2019   
 

Job Safety Analysis (JSA)  

 

Safety to Zero (S20) – Safety Planning Is Critical To Our Ultimate Goal of Zero Injuries 

Project Name:  Ramboll Project Officer:  

Project Number:   Ramboll Project Manager (PM):  

JSA Title:  Ramboll Site Supervisor:  

JSA Revision Date:  Ramboll Foreman or Superintendent:  

JSA Prepared By:  Ramboll Site Safety Leader:  

Client Name:  Subcontractor Company Name: (☐  NA) 

Project Location:  Subcontractor Project Manager:  

Project Phone No.:  Subcontractor Superintendent:  

Project Fax No.:  Sub Safety Competent Person:  

Scope of Work 

covered by this JSA 

(identify subcontractors 

covered by this JSA) 

 

 

 

 

 

References 

(existing safety plans, 

manuals, spec’s, etc.) 

 

Key Hazards  

(focus on highly 

hazardous tasks) 

 

Right to  

Stop Unsafe Work 

All project personnel have the right, and obligation, to stop tasks which they believe to be unsafe or 
notify their supervisor of unsafe work tasks for which they believe inadequate safety precautions have 
been implemented. The Ramboll Site Safety Leader (SSL) will communicate this responsibility to all 
project personnel. 

Personal Protective 

Equipment (PPE) 

Summary 

 

(additional safety equipment may be required for specific hazards identified in the following sections) 

☐ Hard Hat        ☐ Safety Glasses ☐ Safety Shoes ☐ Cut-Resistant Gloves 

Other (specify):  

☐  High Visibility Vests (required for work on roads and in many construction & remediation sites) 

☐  Ear Protection (heavy equipment, loud power tools, etc.) 

☐  Fall Protection Harness & Lanyard (falls >6’) 

☐  Respiratory Protection (☐ N95 dust mask, ☐ half face, ☐ full-face)      ☐Specify cartridge in JSA. 

☐  Tyvek or other chemical protective coverall: _______________________________________ 

☐  Face Shield and chemical goggles for chemical handling, line breaks, pressure washing 

☐  Nitrile Gloves (☐ Surgical Type and/or ☐ “Dishwashing” Type) 

☐  

Pre-Work 

Documentation & 

Certifications 

 

Documentation and Certifications To Be Submitted or Provided By……. 

☐ Drug Testing (☐ alcohol testing is also required)  

☐ Project Safety Plan or Job Safety Analysis (JSA)  

☐ Client/Facility Contractor Safety Orientation  
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Job Safety Analysis (JSA)  

(NOTE - Insert any 

additional training 

requirements identified 

in the body of the JSA.)  

 

 

 

 

 

☐ Project Safety Orientation (JSA Review)  

☐ Daily Safety Meetings (Daily Pre-Task Planner)  

☐ OSHA 10 hr Construction Safety  

☐ OSHA 30 hr Construction Safety  

☐ OSHA 40 hr Hazwoper w/ current 8 hr Refresher  

☐ OSHA Hazwoper Medical Clearance  

☐ Confined Space Entry Certification (necessary for 

permit-required entry or non-permit designations) 

 

☐ Respirator Training, Fit Test, and Resp. Medical  

☐ Excavation Competent Person designation  

☐ Scaffold Competent Person Training     

☐ Lifting & Rigging Plan  

☐ Erosion Control Certification  

☐ Heavy Equipment “Acceptance Inspections”  

Permits & Inspections 

applicable to scope of 

work 

☐ Confined Space Entry Permit ☐ Daily Excavation Inspection Checklist 

☐ Hot Work Permit ☐ Daily Scaffold Inspection Tags 

☐ Energized Electrical Work Permit (from sub) 

 

☐ Daily Heavy Equipment Inspection Checklist 

Individuals must sign the "Pre-Work Briefing” form on the last page after reviewing this JSA. 

HAZARD HAZARD CONTROLS (check all that apply and comment as required) 

ELEVATED WORK 

☐ 

NA 

FALLS > 6' or within 15' of a 

ROOF OR MEZZANINE EDGE 

where the fall is >6'  

OR 

at any height when working 

above dangerous machinery, a 

drowning hazard, exposed rebar 

(impalement) or similar hazard. 

☐ Existing Guardrails ☐  Hole Covers Marked "HOLE"   

☐ Temporary Guardrails ☐  Fall Restraint 

☐  Warning Line 15' from Edge  ☐  Fall Arrest w/ harness/lanyard (identify tie-off points) 

☐  Aerial Lifts used for elevated work - Refer to the “Aerial Lifts” section of this JSA. 

☐ Areas below elevated work will be protected to prevent entry by unauthorized personnel 

(describe how this will be accomplished in “Comments”) 

☐ Process machinery or equipment onto which persons may fall are locked out. Refer to the 

“Lockout-Tagout/Electrical” section of this JSA. 

FALL PROTECTION COMMENTS (describe equipment used): 

 

 

 

☐ 

NA 

LADDERS / STAIRS 

☐ Extension Ladders 

☐ Step Ladders 

☐ Fixed Ladders 

☐ Stairs 

☐ Employees training in safe ladder use at toolbox safety meeting 

☐ Extension ladders are properly footed, secured at top, and setup at proper angle 

☐ Stepladders are set on level ground or properly shimmed with spreaders locked. 

☐ Stairs have proper rise over run and stairs >4 steps or 4' have guardrails. 

LADDERS/STAIRS COMMENTS: 
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Job Safety Analysis (JSA)  

HAZARD HAZARD CONTROLS (check all that apply and comment as required) 

☐ 

NA 

SCAFFOLD 

Type:        

☐   Scaffolds erected under supervision of, and inspected daily (when in use) by:   

Competent Person: _________________Company: ___________________ 

☐   Toprail and midrail provided on scaffolds >10' (otherwise specify other fall protection) 

☐ Work platforms are at least 18" wide & made of scaffold lumber or cleated aluminum 

planks. 

☐   Scaffolds placed on mud sills, pavement, concrete or other solid surface 

☐ Scaffolds are tagged daily by competent persons in accordance with the Green / Yellow / 

Red tagging system. [MANDATORY – Tags are commercially available.] 

☐ Areas below scaffolds will be protected to prevent entry by unauthorized personnel 

(describe how this will be accomplished in “Comments”) 

SCAFFOLD COMMENTS: 

 

 

☐ 

NA 

AERIAL LIFT used to reach work 

☐ Scissor Lift 

☐ Extensible Boom 

☐ Articulated Boom 

☐ Vertical Lift ("Genie") 

☐   Operators have aerial Lift certification specific to the type of lift being operated. 

☐   Equipment is inspected after mobilization and is in good condition. 

☐ Fall protection (harness & lanyard) is required and must be anchored to manufacturer-

approved locations.  [Scissor Lifts are exempt?  ☐YES ☐NO] 

☐  Work area is inspected by operators for overhead and surface obstructions prior to 

use. 

☐ Counterweight swing radius is marked to prevent “struck by” and “crush” injuries. 

☐ Areas below aerial lifts will be protected to prevent entry by unauthorized personnel 

(describe how this will be accomplished in “Comments”) 

AERIAL LIFT COMMENTS: 

 

 

 

EXCAVATIONS / TRENCHING 

☐ 

NA 

☐ Max Depth ≥ 20' 

☐ Max Depth ≥ 5' 

☐ Max Depth <5' with potential 

cave-in hazard 

☐ Potential permit-required 

confined space at depth ≥ 4' 

☐ Underground utilities 

☐ Structures/foundations 

☐ Falls into excavations 

☐ Other: 

☐ Sloping & shoring for excavations ≥20' are approved by a professional engineer 

☐ Sloping & shoring for excavations ≥5' when persons are exposed to cave-in. (specify 

below) 

☐ Sloping & shoring for shallow (<5') excavations with cave-in hazard (specify below) 

☐ Excavations ≥ 4' are classified as a non-permit confined space 

☐ Excavations ≥ 4' are classified as Alternate Entry or Permit-Required – Refer to 

“Confined spaces” section of JSA. 

☐ Underground utilities have been identified and marked. 

☐ Local "dig safe" organization has been notified for utility locations in public areas or 

rights of way.  Number: ____________________________  Date: _________________ 

☐ Hand digging within 3' of utility locations. 

☐ Excavations are protected by perimeter fencing (not barricade tape):  

 (☐   rigid fence - chain link or wood  ☐   safety fence 6' from edge.) 

EXCAVATION COMMENTS: 
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Job Safety Analysis (JSA)  

HAZARD HAZARD CONTROLS (check all that apply and comment as required) 

CONFINED SPACES 

☐ 

NA 

☐ No Serious Hazards 

☐ Toxic Atmosphere 

☐     carbon monoxide 

☐     hydrogen sulfide 

☐ Flammable Atmosphere 

☐ Low Oxygen 

☐ Combustible dust 

☐ Other Serious Hazard: 

 

Specify confined space entry approach(es) to be used:  [Multiple may apply based 

on spaces] 

☐ Confined space is altered so that it is no longer a confined space. (describe below) 

☐ Confined space is downgraded to a non-permit confined space. (identify which spaces 

below) 

☐ Alternate Entry is used.  (Identify which space qualify for confined space entry below) 

☐ Full permit-required confined space entry is used due to presence of serious hazards. 

Verify Rescue Team Support [MANDATORY for permit-required entry]: 

☐ Rescue team has been notified (☐   Paid FD  ☐  Volunteer FD ☐  Plant Rescue) 

 Rescue Team:______________ Phone Number:  _________________ 

Verify Other Applicable Requirements: 

☐ All entrants and attendants for Alternate Entry and Permit-Required Entry have confined 

space entry training. [MANDATORY for permit-required and alternate entry] 

☐ Mechanical ventilation and continuous air monitoring [MANDATORY for alternate entry] 

☐ LOTO is required to make conditions safe for entry (Describe in Lockout-Tagout/Electrical) 

☐ Refer to “Manual Lifting” section of this JSA for manhole cover removal safety. 

CONFINED SPACE COMMENTS: 

 

 

LOCKOUT-TAGOUT / ELECTRICAL 

☐ 

NA 

Maintenance, construction, or 

modification of processes and 

equipment with POTENTIAL 

UNEXPECTED RELEASE OF 

ENERGY.  Identify energy types: 

☐  Electrical 

☐  Pressurized liquid piping 

☐  Compressed gas / steam 

☐ Moving Parts (conveyors, 

chains, belts, fans, shafts) 

☐  Hydraulic systems 

☐  Chemical release 

☐  

Describe Equipment requiring 

lockout:__________________ 

Designate Persons Responsible for Overseeing Ramboll’s LOTO activities: 

☐ Qualified LOTO Coordinator (MANDATORY):____________________________________ 

☐ Test Supervisor (LOTO Equipment-Under-Test):  _______________________________ 

☐ Qualified Electrical Worker (Electrical-Arc Flash):  ________________________________ 

Identify or Develop Written Equipment-Specific LOTO Procedure (  at least one): 

☐ Equipment owner to lockout equipment using their procedures. 

☐ Ramboll operators will de-energize equipment following LOTO procedures integrated into 

O&M procedures. (Reference procedure in “Comments.”) 

☐ Ramboll to develop and implement lockout procedures for equipment under Ramboll 

control using the “Equipment-Specific LOTO Form”.  (Attach completed LOTO form to 

JSA.) 

☐ LOTO procedures are specified below in “Comments” and are equivalent to LOTO form. 

Identify How Locks Will Be Applied (  at least one): 

☐ Group lock box will be used with all persons working on equipment attaching their own 

lock(s) and tag(s).  Location of lock box:  ______________________________________ 

☐ Equipment or process components will be individually locked with all persons working on 

equipment attaching their locks and tags directly on equipment. 

Specify Other Lock Requirements (  at least one):: 

☐ Ramboll to apply a “Company Lock” to prevent premature startup by owners or 

subcontractors.  Company Locks are NOT intended to replace personal locks for anyone. 

Specify who is responsible for Company Locks: ______________________________ 

☐ Workers will not be allowed to work under a supervisor’s or another’s lock [MANDATORY] 
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Job Safety Analysis (JSA)  

HAZARD HAZARD CONTROLS (check all that apply and comment as required) 

Specify Tags (  at least one): 

☐ “Danger” tags with diagonal red & white stripes (required unless client’s specify different) 

☐ Client-required tags specific to the site.  Describe below in “Comments.” 

☐ “Company Locks” identified with an “Out of Service" tag and not a LOTO tag. 

[MANDATORY for multi-shift or multi-subcontractor lockouts] 

Other LOTO or Electrical Safety Requirements: 

☐ All project team personnel are informed that they may not remove electrical panels or 

otherwise expose energized electrical equipment (unless they are NFPA 70E trained and 

have implemented the required precautions). [MANDATORY] 

LOCKOUT COMMENTS:  

 

 

 

☐ 

NA 

OVERHEAD POWER LINES 

____________ KV 

____________ ft above ground 

____________ KV 

____________ ft above ground 

☐ Request to de-energize lines will be submitted for work within 20' of power lines. 

Request sent to: ______________________________  Date: __________________ 

☐ No one will be permitted to work <10' to power lines without lines being de-energized. 

☐ Project persons are informed of 20' safety zone around energized power lines. 

☐ Project persons are informed of additional restrictions when working ≤20' but >10': 

☐ Dedicated spotter for all elevated work or operation of equipment that can contact 

lines 

☐ Barricades setup at 20' from base of power lines to establish a "restricted work 

area." 

☐ "Power Line Safety Permit' required to work within 20' of power lines. 

☐ Power lines are shielded and/or marked with high visibility material 

POWER LINE COMMENTS: 

 

 

 

☐ 

NA 

ARC FLASH 

Location: ________________ 

Voltage: ________________ 

☐  Electrical equipment evaluated for arc flash potential by a NFPA 70E qualified person. 

☐ Persons with potential arc flash exposure are properly trained and equipped with 

electrically rated gloves, face shield, coveralls, etc. 

☐  Non-essential personnel will be kept clear of all areas affected by arc flash 

☐  Client/Owner notifications will be made in advance. (Specify below in “Comments.”) 

ARC FLASH COMMENTS: 

 

 

HEAVY EQUIPMENT (other than cranes) 

☐ 

NA 

Struck By, Run-Over, Caught In 

Between (pinch points), Roll 

Over, Fluid Leaks 

☐  Bulldozer 

☐  Excavator 

☐  Front Loader 

☐  Mini Skid Steer (bobcat) 

☐   Qualified persons operate all heavy equipment. Qualifications were determined by: 

☐ Heavy equipment operator designation on company letterhead or email with company 

email address.  Designation is specific to the types of heavy equipment. 

☐   Forklift certification or license is specific to the type of lift being operated.  

☐ ”Acceptance Inspection” for heavy equipment upon mobilization documented on an 

inspection checklist by: ______________________________(Mgmt representative).   
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Job Safety Analysis (JSA)  

HAZARD HAZARD CONTROLS (check all that apply and comment as required) 

☐  Mini Excavator 

☐  Dump Truck 

☐  Drill/Boring Rig 

☐  Forklift–rear counter-weight 

(indoor & yard) 

☐     Forklift–rough terrain/lull 

☐     Forklift–powered pallet 

☐     

☐     

 

NOTE – Refer to “Elevated 

Work” for aerial lifts. 

☐  Daily Heavy Equipment Inspections by Operators documented on an inspection 

checklist 

☐  Preventative Maintenance performed on all heavy equipment on site >30 days 

(required) 

☐ Ramboll’s “25’ Rule” to be implemented.  Unauthorized persons will be kept at least 25’ 

away from heavy equipment.  Persons walking within 25’ must get operator’s permission. 

☐ Blind spot general precautions will be implemented as indicated below: 
• Operators will not operate heavy equipment while persons are in blind spots. 
• Operators are required to use spotters when obstructions are in blind spots or 

clearances are otherwise tight.  

☐ Backup precautions will be implemented.  Spotters are required when trucks or other 

heavy equipment are backing up. Clarify procedure in “Comments” below. 

☐ Operators and helpers will maintain a safe distance to moving parts and potential 

crush or pinch points as indicated below: 
• All those working near moving or rotating parts will secure loose hair, clothing, etc. 
• All personnel working within 25’ of heavy equipment will be instructed to stay clear 

of pinch or crush points between the load and lift and the lift and fixed objects 

☐ Counterweight swing radius will be barricaded. 

☐  Operators will be reminded of seatbelt use by: _____________________________ 

☐ High visibility vests are required for: ______________________________________ 

☐ Operators will review manufacturer's safety guidelines for all equipment operated on 

slopes. Max. safe slope for each vehicle: __________________________________ 

☐ Drill rigs will only be moved with masts lowered.  Masts will be erected with outriggers 

fully extended when equipped with outriggers. 

☐ Rigging directly to the forks of a lull, forklift, or front loader equipped forks is 

prohibited.  Crane hook attachments will be used (specify):_______________________ 

☐    Spill equipment is available for fuel and hydraulic fluid leaks.  Location: 

_____________ 

HEAVY EQUIPMENT COMMENTS: 

 

 

 

HOT WORK / WELDING / CUTTING 

☐ 

NA 

Fire, explosion, burns, UV flash, 

fume, gases 

☐  Welding - Specify: 

     base metal:__________ 

     electrode:___________ 

     Shield gas:___________ 

☐ Oxy/Acetylene Cutting 

 base metal:_________ 

☐ Soldering/Brazing 

☐ Grinding 

☐  

☐ Ramboll will issue hot work permit.  Name:______________________________ 

☐ The site owner will issue hot work permits.  Name:  ____________________________ 

☐ Hot work permits are visibly posted.  Location(s):_______________________________ 

☐ Fire watches are identified by name on permit. 

☐ Fire watches will remain ______________________ minutes after hot work (min of 30). 

☐ A 20 lb ABC fire extinguisher will be placed within 25' of hot work or as directed on 

permit. 

☐ Painted surfaces have been evaluated for lead content by: ☐ NA _________________ 

☐ Insulation has been evaluated for asbestos content by: ☐ NA ____________________ 

☐ Pedestrians and adjacent workers will be protected from UV Flash by _______________ 

☐ Sparks and slag will be prevented from falling through floor and wall openings. 

☐ Air monitoring will be conducted in hazardous areas.  Haz Material:________________ 

 Areas to be Tested:_______________________________________________________ 
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Job Safety Analysis (JSA)  

HAZARD HAZARD CONTROLS (check all that apply and comment as required) 

☐ Oxygen and acetylene cylinders will be separated by 20' when not used within 24 hours. 

☐ All compressed gas cylinders in storage will be secured upright and capped. 

☐ Face shields will be used for all grinding, cutting, and welding work. 

HOT WORK COMMENTS:  (Identify areas or tasks requiring hot work permits.) 

 

 

 

POWER TOOLS, HAND TOOLS, and EXTENSION CORDS 

☐ 

NA 

eye injury, hand/arm cuts, 

electrical shock, strains, foot 

injuries, dust 

☐ Grinders 

☐ Jackhammer/Chip hammer 

☐ Needle Gun 

☐ Explosive Actuated (Hilti) 

☐ Chop saw 

☐ Chain saw 

☐  Concrete/asphalt saw 

☐   

☐   

☐ All tools and electrical cords will be inspected upon mobilization by:_ ______________ 

☐ All tools and electrical cords in-use will be inspected daily by:_____ _______________ 

☐ GFCIs will be used on all extension cords and 120v power tools. 

☐ Razor & Fixed Blade Knives are Prohibited – Use is prohibited 

☐ Razor & Fixed Blade Knives are Restricted – Use is allowed for only the task(s) listed 

below in “comments” because safer alternatives are not available.  Additional safety 

precautions to prevent hand & forearm lacerations are also explained in “comments”. 

☐ High Hazard Power Tools must be used because the use of safer tools is not feasible. 

High hazard power tools include powder-actuated tools, chainsaws, chop/demo saws, 

weed trimmers with blade cutter, die/end grinders, abrasive wheel tools, hand-held rebar 

bender, portable HDPE fusion welder, circular saw, portable band saw:  
• Implement HSE Manual Requirements in the “Power Tools-High Hazard” procedure.   
• Refer to the high hazard power tools safety meeting topics in the Safety Meeting 

Topics manual to support field safety training prior to use of high hazard power tools. 

☐ Grinder speeds will not exceed grinding wheel ratings. 

☐ Jackhammers will not be used in a horizontal position without mechanical support. 

☐ Only properly certified users will operate explosive-actuated tools.  Identify user 

names and training dates: ________________________________________________ 

☐ Water or wet cutting performed to control dust 

☐ Respirators used to prevent exposure to dust (respirator type:___________________) 

☐ Face shield and chemical goggles used required for chemical splash hazards 

☐ Face shield and safety glasses required for all chain saws, weed trimmers, & similar 

tool 

☐ Kevlar chaps and jacket are required for all chainsaw work. 

☐ Kevlar chaps are required for chop saws, weed trimmers with blades,  and similar tools 

☐ Hearing protection required for which tools or areas: _________________________ 

☐ All extension cords are in good condition with no cuts through outer insulation, ground 

plugs are present, and no "vinyl tape" repairs. 

TOOL & CORD COMMENTS: 

 

 

MANUAL MATERIAL HANDLING & STORAGE / HOUSEKEEPING / WALKING SURFACES  
(includes manhole covers, heavy lifting, slippery surfaces, and steep slopes) 

☐ 

NA 

back or shoulder strain, struck 

by falling objects, trips and falls, 

incompatible materials (fire or 

explosion) 

MATERIAL HANDLING & HEAVY LIFTING 

☐    Mechanical lifting equipment used to reduce manual material handling  

 (NOTE - Refer to Cranes, Hoists, & Rigging section of JSA if cranes or hoists are used.): 

      (☐ Forklift/Lull      ☐  Heavy Equipment     ☐  Dolly ☐ _____________) 

http://obgtoday/OperationalExcellence/HealthSafety/HSE_Manual/AppendixB-Procedures/AppendixB-PowerTools-High%20Hazard.pdf
http://obgtoday/OperationalExcellence/HealthSafety/SafetyMeetingTopics.pdf
http://obgtoday/OperationalExcellence/HealthSafety/SafetyMeetingTopics.pdf
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Job Safety Analysis (JSA)  

HAZARD HAZARD CONTROLS (check all that apply and comment as required) 

☐ hvy manual lifting (>50 lbs) 

☐ chemical storage 

☐ compressed gas storage 

☐ Tall storage greater than 2 

pallets stacked. 

☐ Material & equipment 

laydown areas 

☐ Trash & debris removal 

☐ Temporary cords & hoses 

placed across walkways 

☐ Manhole Cover Removal 

☐ Tripping Hazard (cords, 

hoses, uneven surfaces) 

☐ Slipping Hazard (icy, muddy, 

oily, etc.) 

☐     Steep sloped surfaces 

☐   

☐ Manual lifting more than 75 lbs will require a 2-person lift or mechanical lifting device 

☐ Good manual lifting techniques will be reviewed with the following trades/persons prior to 

site work.  Refer to the “Lifting-Manual” topic in the Safety Meeting Topics manual:  

________________________________________________________________ 

MATERIALS STORAGE & HOUSEKEEPING 

☐  Incompatible chemicals will be separated by 20' or a concrete block wall. 

☐  Secondary containment will be provided for the following chemicals:  

       ______________________________________________________________ 

☐   Safety equipment will be located near chemical storage. 

☐  Spill Kit    ☐ Emergency Shower    ☐ Eyewash   ☐ Drench Hose ☐  Splash PPE 

☐     Flammable gases and oxygen will be separated by 20'. 

☐     All compressed gas cylinders will be transported vertically and secured upright. 

☐ Equipment and materials will be stacked in laydown areas with aisles as necessary for 

safe access.  All un-used equipment & materials will be returned to laydown areas daily.  

Designated laydown areas:_______________________________________________ 

☐     Materials will not be stacked greater than 2 pallets high without being secured. 

☐ Trash and debris will be removed daily and placed in designated containers.  Specify 

debris segregation and location of disposal containers below. 

MANHOLE COVERS 

☐ Manhole covers will ONLY be removed with tools specifically designed to remove them 

including J-hooks that are at least 30” long.  No pry bars, shovels, or screw drivers. 

☐ “Stuck” manhole removal equipment and procedures are described in “comments.” 

☐ “Paved-over” manhole removal equipment and procedures are described in 

“comments.” 

WALKING SURFACES 

☐ Slippery surface – work area inspected for icy surfaces which will be salted/sanded. 

☐ Slippery surface –YakTrax® or similar slip-on traction devices will be used for icy 

areas. 

☐ Hoses & Cords will be run out of walkways (e.g., within 6" of walls or 7.5' overhead) 

whenever possible or will be clearly marked by cones or barricades. 

☐ Inspect Work Area for trip hazards.  Hazards will be corrected if possible.  If hazards 

cannot be corrected, then slip & trip hazards will be clearly marked. 

☐ Steep slopes will be avoided and alternative walkways established to the extent 

feasible (describe below) 

MATERIAL HANDLING & HOUSEKEEPING COMMENTS: 

 

 

TRAFFIC & SIDEWALK OBSTRUCTION 

☐ 

NA 

☐     Vehicle accidents 

☐     Utility Vehicle Rollovers 

☐ Pedestrians struck by 

vehicles or heavy 

equipment 

☐    Pedestrians falls 

☐ DOT signal devices will be used to re-route vehicles around excavations or busy site 

entrances/exits that affect road traffic. 

☐     Flaggers will be used and have DOT Flagger Training 

☐ Procedures for work vehicles to enter/exit traffic work zones are required when work 

zones are setup in high speed roadways or when potential blind-spots exist.  Explain in 

“Comments.” 

☐     Pedestrian traffic will be safely routed around or over excavations. 

http://obgtoday/OperationalExcellence/HealthSafety/SafetyMeetingTopics.pdf
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Job Safety Analysis (JSA)  

HAZARD HAZARD CONTROLS (check all that apply and comment as required) 

☐    Pedestrian struck-by falling 

objects 

☐     Pedestrian traffic will be safely routed around or under overhead work. 

☐ Recreational Style ATVs are prohibited.  

☐ ATUVs allowed with rollover protection, seat belts, horn, and lights. 

☐ Golf Carts allowed if speed ≤20 mph and operated only on site roads (no off-road use). 

TRAFFIC & SIDEWALK COMMENTS: 

 

CRANES, HOISTS, & RIGGING 

☐ 

NA 

tip-over, struck-by dropped 

loads, 

Crane Make:______________ 

Crane Model:______________ 

 

Hoist Make:  ______________ 

Hoist Model: ______________ 

 

☐     Crane Operator is qualified:       ☐  CCO       ☐  State License    ☐  Company Letterhead 

☐     Crane signal person is qualified and has documented OSHA signal person training 

☐     Rigging personnel are designated as qualified by their employer. 

☐     Lifting & Rigging Plan will be prepared by:  Company Name:_____________________ 

☐  No Lifting & Rigging Plan is required - crane work is not critical lift. 

☐     Annual crane maintenance certification within last 12 months.  Date:_______________ 

☐     Periodic crane inspection within 30 days.  Date:____________________ 

☐     Site owner notified by:  Name:_______________________   Date: ________________ 

☐     Hoists are clearly marked with a load rating. 

☐ Hoists have a current “frequent” (visual) inspection by qualified operators conducted in 

the last 30 days and is documented on a tag, checklist, or equivalent. 

☐ Hoists have a current “periodic” inspection by a person qualified to perform hoist 

maintenance conducted in the last 12 months and is documented. 

☐ All rigging hardware, slings, wire ropes, etc. are inspected prior to use by qualified 

riggers.  Defective rigging equipment will be immediately removed from service. 

☐ Loads will not be hoisted over people.  Areas below suspended loads will be barricaded 

as necessary to prevent entry. 

CRANES, HOISTS, & RIGGING COMMENTS: 

 

STEEL ERECTION 

☐ 

NA 

structural collapse 

(falls, hot work, cranes, and 

rigging are covered elsewhere in 

this JSA) 

☐     Written "notice to proceed" will be sent to the steel erection sub.  Date:_____________ 

☐ Written notice of any bolting or rod modifications made by after drawings were "issued 

for bid" to the steel erection sub.  Date(s):___________________________________ 

STEEL ERECTION COMMENTS: 

 

CONCRETE / MASONRY 

☐ 

NA 

struck by injury, trips & falls, 

cuts from rebar, skin burns from 

contact with concrete 

 

(concrete saw, jackhammers, 

fall protection, heavy equipment 

are covered elsewhere in this 

JSA) 

☐ All rebar ends <6' must be protected by rebar caps 

☐ Only authorized persons will be allowed to walk on rebar pads to minimize the number of 

persons at risk of tripping or falling. 

☐ Concrete truck operator will be instructed to take direction only from the concrete worker 

who is handling the discharge chute/hose when related to moving the discharge 

chute/hose. 

☐ Finishers, masonry workers, & others who must kneel extensively will be provided 

kneepads. 

☐ Temporary steps will be provided for all elevation changes ≥18". 

CONCRETE MASONRY COMMENTS: 
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Job Safety Analysis (JSA)  

HAZARD HAZARD CONTROLS (check all that apply and comment as required) 

BIOLOGICAL HAZARDS (Site Surveys & Inspections, Clearing & Grubbing, Caretaking Services) 

☐ 

NA 

Infection, Lyme Disease, West 

Nile Virus, Eastern Equine 

Encephalitis (EEE), Severe 

Rash, Allergic Reaction, Venom 

effects 

 

☐  Ticks 

☐ Mosquitoes (EEE, WNV, etc.) 

☐  Venomous Snakes 

☐ Venomous Spiders 

☐ Poison Ivy, Oak, or Sumac 

☐ Bees & Wasps 

☐ Fire Ants 

☐  Other (identify below): 

 

 

 

 

☐ Use DEET (25%-98%) repellent on skin for protection against mosquitoes, ticks, and 

similar insects.  Use higher concentrations for heavily infested areas. 

☐ Use Permethrin repellent on clothing in areas heavily infested with ticks, chiggers, etc. 

☐ Persons working in tick-infested overgrown areas instructed to wear spun-poly or 

Tyvek coveralls [required for all persons in ESR and working in the NE region plus NJ, 

& PA.] 

☐ Persons returning from work in tick-infested areas instructed to perform periodic field 

checks for ticks and a thorough tick inspection as soon as they get home. 

☐ Employees (only) instructed to call WorkCare for embedded ticks from fieldwork. 

☐ All site personnel will be instructed on how to identify poison ivy, sumac, and oak. 

 (Ramboll Field Identification Guide or equiv. has been posted? ☐  YES   ☐  NO) 

☐ Poison ivy barrier creams (e.g., Ivy Block) will be used on exposed skin prior to the 

workday. 

☐ Poison ivy neutralizing wipes or rubbing alcohol will be used on hands and exposed 

skin following work activities or incidents where contact with poison ivy/oak/sumac is 

suspected. 

☐ Protective coveralls (such as Tyvek™) will be used to prevent contact with ticks or 

poison ivy. 

☐ All site personnel will be instructed on how to identify venomous snakes indigenous 

to the area. List venomous snakes of concern in the "Comments" section below.  

(Ramboll Field Identification Guide or equiv. has been posted? ☐  YES   ☐ NO) 

☐ All field personnel with a potential to encounter venomous snakes will wear: 

 ☐  Snake Chaps   AND/OR   ☐ High Leather Safety Boots (NOT ankle-high boots/shoes) 

☐ All site personnel will be instructed on how to identify venomous spiders indigenous to 

the area. List venomous spiders of concern in the "Comments" section below. (Ramboll 

Field Identification Guide or equiv. has been posted? ☐ YES   ☐  NO) 

☐ Site personnel with known allergies to bee/wasp stings, fire ant bites, or other insect 

bites carry an "EpiPen" or equivalent medication prescribed for treating allergic reaction. 

BIOLOGICAL HAZARDS COMMENTS: 

 

 

ENVIRONMENTAL & CHEMICAL HAZARDS / HAZARDOUS WASTE SITE WORK 

☐ 

NA 

Exposure to hazardous vapors 

or dust, contact with 

contaminated materials, fire, 

explosion. 

 

Contaminants of Concern and 

hazardous chemicals include: 

☐ volatile organic compounds 

 (describe:_____________ 

 _____________________) 

☐ semivolatile organic cmpds 

 (describe:_____________ 

☐ Site workers with a potential for contact with contaminated materials and work in Level C 

PPE will have OSHA 40-hour training, current 8-hour refresher, and medical exam. 

☐  Site workers with minimal contact with contaminated materials and no work in Level C 

PPE will have OSHA 40-hour or 24-hour training, current 8-hour refresher, and medical 

exam. 

☐   Foremen or Supervisors overseeing field crews will have 8-hour OSHA Supervisor 

training. 

☐   No intrusive work activities or areas are anticipated with current scope of work. 

☐   Intrusive work activities include: ____________________________________________ 

      _______________________________________________________________________ 

☐   The perimeter of intrusive work areas are identified by:___________________________ 

https://obrienandgere.sharepoint.com/:b:/s/intranet/document-center/EarKwSV9xp5BhtjFLNn_bGABpiBr2Kx7qBhhzuAfCtZT2w?e=jN5Rn7.
https://obrienandgere.sharepoint.com/:b:/s/intranet/document-center/EfrUGH62TpdDoZvHKKD7lEIBYc-sQdeC-KyudpPe_07RWA?e=T0mC4f
https://obrienandgere.sharepoint.com/:b:/s/intranet/document-center/EWhb6PP35rRMgZSZEQzV3EcBnihv73dLTuTfPPN-ifuCZQ?e=9z25th
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Job Safety Analysis (JSA)  

HAZARD HAZARD CONTROLS (check all that apply and comment as required) 

 _____________________) 

☐ metal dusts 

 (describe:_____________ 

 _____________________) 

☐ PCBs 

☐ Caustic (NaOH) 

☐ Acid (H2SO4, HCL) 

☐  

 

(many other hazardous waste 

site hazards are covered 

elsewhere in this JSA) 

☐ Decontamination of personnel or equipment is not anticipated with the current scope of 

work. 

☐    Decontamination of personnel and small tools will be conducted as follows:  ________ 

       ______________________________________________________________________ 

       ______________________________________________________________________ 

☐    Decontamination of heavy equipment will be conducted as follows: ______________ 

       ______________________________________________________________________ 

☐     Heavy equipment leaving the site will be inspected by: _________________________ 

☐ Work area monitoring is not anticipated with the current scope of work. 

☐ Work area air monitoring will be conducted per attached air monitoring plan & action 

levels. 

☐ Work Area Air Monitoring as follows for:  ☐ Dust, ☐ VOCs, ☐ Other:_____________ 

      Description:  _____________________________________________________ 

  

Action Levels1 Description & Response Actions 

<X 1. Level D PPE (General PPE as required in this JSA) 

X 

1. Half or Full Face Level C PPE - Tyvek, boot covers, nitrile gloves, 
half or full face w/ respirator with _____________ cartridges 
changed  (☐ daily,  ☐ __________________) OR 

2. Implement additional engineering or administrative controls to 
reduce contaminant concentrations below action level(s). 

10X 
1. Full Face Level C PPE w/ Quantitative Fit Testing (no half-face) 
2. Or Reduce contaminant(s) below Level B action level(s). 

50X 
1. Level B PPE – PPE same as above with a supplied air respirator 
2. Or STOP work until contaminant levels can be reduced. 
3. Notify the Project Manager and Client Representative. 

???? 1. STOP work 

1. Sustained 1 minute 

☐ Community Air Monitoring is not anticipated with the current scope of work. 

☐ Community Air Monitoring is required per the attached air monitoring plan. 

☐    Community Air Monitoring as follows for: ☐ Dust, ☐ VOCs, ☐ Other:_____________ 

       Description: _____________________________________________________ 

 

Action Levels1 Description & Response Actions 

<0.1 mg/m3 1. Normal Operation 

0.1 mg/m3 
1. Increase demolition dust controls until dust levels at the site 

perimeter (fence line) are <0.1 mg/m3 

0.15 mg/m3 

1. STOP work and evaluate alternate work methods or dust controls 
2. Implement revised work methods and dust controls to maintain 

dust levels at the site perimeter  <0.1 mg/m3 
3. Resume work. 

1. 15 minutes time-weighted average 

ENVIRONMENTAL & CHEMICAL HAZARD COMMENTS: 
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Job Safety Analysis (JSA)  

HAZARD HAZARD CONTROLS (check all that apply and comment as required) 

OTHER HAZARDS & CONTROLS not addressed in other sections of this JSA 

☐ 

NA 

☐  

☐  

☐  

 

 

 

 

EMERGENCY RESPONSE 

(911 Service is Available   Yes   No  Cell Phone Required   Yes   No) 

Alternate Emergency Number (if not "911"):  

Site Address:   

Muster Point in case of site evacuation:  

Emergency Medical Treatment - Hospital Name:  Number:  

Hospital Address:    

Non-Emergency Med. Treatment - Clinic Name:  Number:  

Occupational Clinic Address:    

Minor Injury Support for Ramboll 

Employees: 

WorkCare Incident Intervention Number:  888-449-7787 

Fire Department Name  Number:  

Spill Response:  Number:  

    

    

Client Representative Name:  Office Number:  

  Cell Number:  

Ramboll Project Manager Name:  Office Number:  

  Cell Number:  

Ramboll Site Safety Leader Name:  Office Number:  

  Cell Number:  

Ramboll Corporate H&S Name:  Office Number:  

Cell Number:  

Contact Name:  Office Number:  

Cell Number:  

EMERGENCY RESPONSE COMMENTS: 
1. NOTIFICATIONS - Upon occurrence of any injury, fire, explosion, major spill (beyond incidental), property damage >$1,000, or 

near-miss that could have resulted in a fatality or disabling injury, IMMEDIATELY NOTIFY the Ramboll Project Manager, Ramboll 
Manager of Corporate H&S, and the Client Representative. 
 

2. WRITTEN REPORT - Complete an Incident Report within 24 hours and submit to the Ramboll Manager of Corporate H&S for 
review.  Report may be submitted as a “draft” or “preliminary” and updated as additional information is identified. 
 

3. INJURY RESPONSE  
• First aid injuries will be handled on site with FA-trained personnel.  First aid and CPR supplies are located: ____________. 
• If a person (Ramboll employee or subcontractor employee) may be working alone at times when the job site is unoccupied, 

then regular “check-ins” will be conducted between the lone site person and their supervisor or other designated person.  The 
method of communication (radio, cell phone), the frequency of check-ins, and the names of individual(s) with whom the lone 
worker will be checking in must be outlined below under “Other Emergency Information.”  Employees should not be assigned 
to “High Hazard Work” when working alone. 

http://obgtoday/OperationalExcellence/HealthSafety/HSE_Manual/SupportDocuments/HighHazardWork.pdf
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Job Safety Analysis (JSA)  

EMERGENCY RESPONSE 
• All Ramboll employees will call WorkCare for minor injuries that include any strains, cuts for which an employee is not 

confident that a band aid is sufficient, tick/insect bites for which the employee is concerned about infection or Lyme, any other 
work-related injury for which the employee would like to talk to a WorkCare medical professional regarding proper treatment 
or follow-up.   

• WorkCare posters must be posted at each job site with a field office or trailer. 
• Minor (not life threatening) injuries that require medical attention will be treated at the “Non-Emergency Med Treatment” 

clinic identified above unless an alternate clinic is recommended by WorkCare.  If no clinic is available or identified, 
then default to the “Emergency Medical Treatment” facility. 

• If an Ramboll employee feels that a minor injury is not healing properly or may be more severe than originally anticipated, 
they should call WorkCare and discuss their concerns.  At this time, WorkCare may direct the employee to a local clinic, or 
alternately, employees may request evaluation at a local clinic.  In either situation, WorkCare will facilitate the 
employee’s visit to a suitable, local clinic for further evaluation. 

• Life Threatening injuries are an emergency and require implementing emergency response (911 or alternate). 
 

4. FIRE or EXPLOSION 
• Incipient stage (trash can size) fires may be handled by site personnel using fire extinguishers or hoses. 
• Larger fires will require that affected personnel are evacuation to the identified muster point and implementing emergency 

response (911 or alternate). 
 

5. SPILL RESPONSE 
• Major spills that exceed the available supplies and resources to safely control and cleanup will require contacting an off-site 

spill responder indicated above for “Spill Response” and in accordance with existing site spill response plans.   If a specific spill 
responder is not identified, a large spill will require implementing emergency response (911 or alternate). 

• Review available spill control and prevention plans that may be applicable to the work area.  Ensure project personnel are 
familiar with plan requirements. 

• Minor or incident spills will be cleaned up by site personnel using supplies that are located: _________________________. 
• The site owner will make notifications for reportable spills unless Ramboll is authorized to make those notifications. 

 
6. POSTING - Emergency numbers and Hospital Route Map are posted: ____________________________________________. 

 
7. OTHER EMERGENCY INFORMATION: 
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Job Safety Analysis (JSA)  

 

 

Hospital Route Map 

< Insert a hospital route map and directions > 
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Job Safety Analysis (JSA)  

Occupational Clinic Route Map 

<If Available, Insert an Occupational Clinic Map and Directions> 
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Job Safety Analysis (JSA)  

Pre-Work Briefing Acknowledgement:  Individuals who are performing work covered by this JSA have received a site-specific 

Project Safety Orientation (PSO) that includes a review of the safety requirements outlined in this JSA.  The undersigned individuals 

acknowledge that have read this JSA or reviewed this JSA with a designated project representative and agree to comply with safety 

requirements.  The undersigned individuals understand that these safety requirements are not “all-inclusive” and that they are 

expected to follow any additional safe work practices applicable or customary to their specific scope of work or trade. 

 

Print Signature Signature Company Date 
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ATTACHMENT 3 
PRE-TASK PLANNER FORM 



DAILY PRE-TASK PLANNER (MANAGING CHANGE) 
 

 

1/1   
 

Project Name:  Date:  

Company Name:  Project No.:  

Authorized Tasks  
Scope of Work for the 

day (be specific): 

 

“YES” Boxes Indicate a Change or Permit/Inspection Which Must Be Addressed. 
YES NO DAILY SUPERVISOR SAFETY PLANNING  (Focus On Changes From Previous Work Shift) 
  Change in Personnel – Has a new person been added to the work or project?  If YES, then verify the following 

have been completed prior to work: 
• Project Safety Orientation - Safety Plan, JSA/AHA, SDSs, or other safe work documents are reviewed 
• Pre-Work Documentation – Training and medical surveillance documentation is on-site 

  Change in Work Scope or Methods – Has the work scope or work methods changed in any way which includes 
task changes or new tools, new equipment, or different chemicals.  IF YES, then verify the following have been 
completed prior to work: 
• Potential for new hazards is evaluated relative to existing JSA/AHA.  
• If new hazards are identified, then the JSA/AHA is revised and reviewed with work crew. 

  Change in Work Area Conditions – Have work area conditions changed or are anticipated for the work area?  IF 
YES, identify change below and review changes to safety equipment or procedures under “Key Safety Instructions.” 
☐ Heavy Rain     ☐ Possible Lightening     ☐ High Winds     ☐ Heat     ☐ Cold or Ice     ☐ Hazardous Plants     ☐ New Work Area 
☐ Other:   

  Change in Health or Injury Status – Does anyone have a new work-related injury or illness to report?  IF YES, 
notify the SSL and conduct an investigation for the purpose of identifying corrective and preventative actions. 

  Change in Coordination or Notification - Do ANY of the following coordination or notification conditions 
apply to today’s authorized tasks?  IF YES, take necessary measures (or verify that such measures have already 
been taken) to coordinate with, or notify, affected organizations including: 
☐ Process owners or operators when working near active process equipment including electrical substations, 
chemical/bulk storage areas, water/wastewater treatment equipment, active production areas, etc. 
☐ Contractors performing work in adjacent work areas or other areas potentially impacted by project activities. 
☐ Public officials or agencies for work that may impact public roads, navigable waterways, sewer discharges, etc.  
☐ Railroad and Utility Companies for work in rights-of-way OR crossing rights-of-way 
☐ Rescue services for permit-required confined space entry. 

  Permits & Inspections needed for authorized tasks?  (IF YES, then check all that apply) 
☐ Permit-Required Confined Space Entry ☐ Hot Work     ☐ Daily Excavation Checklist 
☐ Non-Permit Confined Space Downgrade ☐ Energized Electrical Work ☐ Daily Scaffolding Inspection 
☐ Alternate Entry (Confined Space)   ☐ Lifting & Rigging Plan  ☐ Heavy Equipment Inspections 
☐ Other:   

KEY SAFETY INSTRUCTIONS OR MESSAGE FOR THE DAY (To Be Reviewed With Field Personnel) 
☐ JSA/AHA was revised for today’s work and was reviewed with the field crew - check () when applicable 
 

Ramboll Representative (review):  
Subcontractor Foreman/Supervisor Signature (authorize):  
Crew Signatures (acknowledge):   
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ATTACHMENT 4 
TOOLBOX TALK ATTENDANCE 
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Safety/Toolbox Meeting Attendance 

Client:  Project No.:  

Project Name:  Today’s Date:  

Project Location:  

Conducted By:  

Meeting Topic:  

 
Name Signature Company Name 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   
 

Safety Meeting Topics (be specific) 

 

KEEP COPIES OF ALL TOOLBOX MEETING MINUTES WITH PROJECT RECORDS 
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ATTACHMENT 5 
SAFETY INSPECTION CHECKLIST – SHORT FORM ENVIRONMENTAL 



 
Safety Inspection Checklist Short Form - Environmental 

 

1/2   
 

Project Name:  Project No.:  
Project 
Location:  Inspector:  

Site Supervisor:  Date of 
Inspector:  

Field Office (place an X in one of the three categories for each item - specify deficiencies below) 
N/A Y N Documentation & Permits 

☐ ☐ ☐ First aid supplies and/or Medical Service is available. 

☐ ☐ ☐ Emergency numbers posted. (WorkCare number posted for employees – WorkCare poster is 
available on the H&S Intranet site) 

☐ ☐ ☐ OSHA and Department Of Labor Poster conspicuously posted ("N/A" if no field office) 

☐ ☐ ☐ Corporate Health and Safety Manual is on site and located:  ☐field office   ☐ vehicle                
☐ intranet 

☐ ☐ ☐ A project safety plan or JSA was developed and reviewed with site personnel who "sign-off". 

☐ ☐ ☐ Subcontractors have current Safety Prequalification form on file with Corporate H&S. 

☐ ☐ ☐ Toolbox safety meetings documented.   ☐Daily   ☐Weekly   ☐Other: 

☐ ☐ ☐ Excavation Competent Person documents excavation inspections on Daily Excavation Checklist 

☐ ☐ ☐ Hot Work/Confined Space Entry Permits documented and issued daily for hot work and 
confined space entry. 

☐ ☐ ☐ Air Monitoring instrument calibrations have been conducted and records retained on site. 

☐ ☐ ☐ Respirator Fit Tests are within the last 12 months for those who may use respirators. 

NOTES (Identify Major Subs):        
 
 

Project (place an X in one of the three categories for each item - specify deficiencies below) 
N/A Y N Field Observations of Conditions & Behavior 

☐ ☐ ☐ Safety glasses and Safety Shoes used for all field work 

☐ ☐ ☐ Hard Hats are worn in all areas with remediation, construction, drilling, demolition, and overhead activities 

☐ ☐ ☐ Face Shields are on-site & used when handling all chemicals when there is a possibility of splashes to the face 

☐ ☐ ☐ Ear protection used where noise requires you to raise your voice to be heard <5 ft away 

☐ ☐ ☐ Chemical Protective Clothing is used to prevent contact with corrosives or hazardous materials (Mod Level D) 

☐ ☐ ☐ 
Tick Prevention – DEET & Permethrin repellants used for work in ALL overgrown areas on projects in Northeast 
plus NY, NJ, & PA and all employees in the ESR BU.  (Use as necessary in other states.)  Complete tick 
prevention is addressed in safety plan or JSA? 

☐ ☐ ☐ Fall protection used by employees working above 6 ft, within 15 ft of a roof edge, and in manlifts 

☐ ☐ ☐ Kevlar Chaps & Jacket used by anyone operating a chain saw during clearing & grubbing work 

☐ ☐ ☐ Razer & Fixed Blade Knives – Use is prohibited unless documented in a JSA that no safer alternative is 
available for the task 

☐ ☐ ☐ Ladders used properly: stepladder fully open, extension ladder 3 ft past upper surface & tied off 

☐ ☐ ☐ Good housekeeping, job-site looks neat, materials are staged in an orderly manner. 

☐ ☐ ☐ Decontamination Areas are established and properly maintained 

☐ ☐ ☐ All chemicals and chemical containers properly labeled and in secondary containment. 



 

 

2/2   
 

N/A Y N Field Observations of Conditions & Behavior 

☐ ☐ ☐ Barricades are setup around any open holes, trenches, drilling, or other hazardous areas 

☐ ☐ ☐ GFIs used on all extension cords and temporary 110/120 volt wiring. 

☐ ☐ ☐ Lockout/Tagout is used - each employee has own lock – a tag is attached to all locks 

☐ ☐ ☐ Fire Extinguishers are present for all hot work and weekly inspections are documented on tags 

☐ ☐ ☐ Emergency shower & eyewash is provided when there is a potential for splashes by corrosives 

☐ ☐ ☐ Plumbed emergency showers and eyewashes are inspected AND flushed weekly and documented on tags 
affixed to each unit. 

☐ ☐ ☐ Plumbed emergency showers and eyewashes are tested annually for full 15 minutes to verify flow and 
pattern (documented) 

☐ ☐ ☐ Self-contained eyewashes are inspected weekly and changed based on preservative specifications and 
documented on tags. 

☐ ☐ ☐ Rescue services notified prior to confined space entry.  Specify Service: 

☐ ☐ ☐ Retrieval equipment (harness, lifeline, and hoisting apparatus) setup during confined space entry 

☐ ☐ ☐ Air monitoring is conducted as required by plan/JSA and action levels have been established 

☐ ☐ ☐ Respirators used when air monitoring exceeds action levels (Level C PPE) 

☐ ☐ ☐ OSHA precautions are in place for working over water (☐life vests,  ☐ring buoy, and   ☐ rescue skiff               
If exempt, explain why) 

☐ ☐ ☐ Drilling and other "high reach" work maintains 20-ft clearance to overhead power lines. 

☐ ☐ ☐ Utilities have been located and marked in ALL affected areas prior to excavating, drilling, and similar work 

NOTES: (Use reverse side as necessary.)        
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ATTACHMENT 6 
CONFINED SPACE ENTRY PERMIT 
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Confined Space Entry Permit 

G
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☐ Permit-Required Confined Space Entry    ☐ Alternate Entry Approach      ☐ Non-Permit Space Designation  
Project Name:  Project Number:  

Location of Work:  

Description of Confined Space:  

Description of Work:  

 

Special Safety Precautions to Be Observed: ☐ NONE or Specify:   

Potential Hazards - mark ( ) all that apply: 
☐ NO SERIOUS HAZARDS IDENTIFIED 

(Required for Non-Permit Space 
Designation) 

☐ PHYSICAL HAZARDS ELIMINATED 
(Identified by an * - required for 
Alternate Entry) 

☐ Decomposing organic matter - Low Oxygen 
☐ Rusting metal - Low Oxygen 
☐ Leaking nitrogen, carbon dioxide, helium, argon, 

& other inert gas lines - Low Oxygen 
☐ Leaking natural gas, hydrogen, acetylene, 

propane, and other flammable gas lines - 
Flammable Atmosphere (high LEL) 

☐ Engine exhaust/burning - Carbon Monoxide (CO) 
☐ Leaking process lines - Flammable and/or Toxic  
☐ Contaminated soil or water – Flammable or Toxic 

☐ Sewer gas - Flammable from methane, toxic 
from hydrogen sulfide, Flammable & Toxic 
from illegally discharged chemicals. 

☐ Leaking underground fuel tanks infiltration into 
sewers, vaults, & pits - Flammable & Toxic 

☐ Welding/Torch Cutting - Toxic (carbon 
monoxide), Flammable (acetylene), & high or 
low Oxygen atmospheres 

☐* Equipment energy sources - Physical hazards 
(shock, entanglement, moving parts) 

☐* Dangerous internal configuration 
☐* Falls >6' - Near unprotected edge or hole 
☐* Loose materials such as sand, grain, & 

sawdust - Physical Hazard (engulfment) 
☐* Sudden changes to water flow or level - 

Physical Hazard (drowning) 
☐* Steam piping & hot surfaces - Physical 

hazards (thermal burns, obstruct vision) 
☐ Other: 

 

S
A
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H
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K

LI
S

T 

CHECK () EACH QUESTION:  YES or Not Applicable YES NA CHECK () EACH QUESTION:  YES or Not Applicable YES NA 

1. Has all equipment that could cause electric shock or 
injury from moving parts been locked & tagged by 
each entrant? 

  7. Are cave-in, engulfment & drowning hazards controlled?   

2. Is process piping isolated and locked & tagged by 
each entrant per facility owner and/or Ramboll 
procedures 

  8. Have precautions been taken to control vehicle and 
pedestrian traffic around the confined space entrance?   

3. Has vessel/piping been drained, cleaned or purged?    9. Rescue team has been notified?   

4. Has a hot work permit been issued and all fire 
prevention controls are in place?   

10. Emergency contact number has been identified: 
  ☐ 911 ☐ Other:   

5. Can sparks ignite material in vicinity, sewers, lower 
floors?   

 11. Communication procedures between attendant & 
entrants have been reviewed: ☐ Verbal  ☐ Radio  ☐ Other:   

6. Has fall protection been provided for work above 6 ft?   12. Other:    
 

S
A

FE
TY
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Q

U
IP

M
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T 

CHECK () ALL SAFETY EQUIPMENT NECESSARY                                                 (Minimum PPE - hard hat, safety glasses, and safety shoes) 

Goggles  Nitrile or Vinyl Gloves  Lockout/tag out equipment  Barricades & Signs  

Face Shield  Rubber Boots  GFCI  Communication Equipment  

Un-coated Tyvek Suit  Half-face Respirator  Grounding Equipment  Probing Staff (for water depth) 
 

Tychem QC Suit  Full-face Respirator  Non-sparking Tools  Retrieval Equipment - tripod/winch 

Tychem SL (Saranex) Suit  Air-line Respirator or SCBA  Vapor/Explosion Proof Light  Harness with Retrieval/Tether Line  

Acid Suit  Safety Belt/Harness  Fire Extinguisher  Ventilation Equip.-blower & duct 
(required for alternate entry) 

 

Plastic Apron  Ladder/Scaffold  Water hose   
 

A
IR

 M
O

N
IT

O
R
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Air Monitoring Equipment Air 
Tests Limits Required? Frequency Results 

 Oxygen 19.5%-23% ☐ Y  ☐ N ☐ initial only ☐ continuous  

 LEL ≤10% ☐ Y  ☐ N ☐ initial only ☐ continuous  

 CO ≤35 ppm ☐ Y  ☐ N ☐ initial only ☐ continuous  

 H2S ≤10 ppm ☐ Y  ☐ N ☐ initial only ☐ continuous  
 

ENTRANT & ATTENDANT REVIEW & PRE-ENTRY BRIEFING for PERMIT-REQUIRED CONFINED SPACES 
A pre-entry briefing is REQUIRED.  Entrants and Attendants have been notified of hazards in the work area and have been instructed in the safety equipment and 
procedures necessary for safe entry by the Entry Supervisor.  The briefing also includes a review of emergency evacuation procedures, communication procedures, 
this permit, and other safe work practices.  Persons have been instructed to report any unsafe or unusual conditions.  

Entrant: print   sign Entrant: print   sign 

Entrant: print   sign Entrant: print   sign 

Entrant: print   sign Attendant: print   sign 

Entrant: print   sign Attendant: print   sign 
 

ENTRY SUPERVISOR / PERMIT AUTHORIZATION PERMIT DURATION (1 shift maximum) 

O’Brien & Gere: print sign Entry Date:   _____/_____/_____ 
Start Time:                        _____:_____ 
End Time:                        _____:_____ (permit expires) 

Subcontractor: print sign 

Subcontractor: print sign 

---Keep 1 Copy On-Site for The Project Duration--- 
Upon completion of fieldwork, place expired permits into project files for record keeping and review during safety audits. 
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1. INTRODUCTION AND OBJECTIVES 

The objective of this Community Air Monitoring Plan (CAMP) is to describe perimeter air 
monitoring during field construction activities for the Former Ithaca Gun Works Remediation in 
Ithaca, New York. 
 
The air monitoring program described herein has been designed based on air quality limits 
specified in the New York State Department of Health (NYSDOH) Generic Community Air 
Monitoring Plan (gCAMP)0F

1 guidance and New York State Department of Environmental 
Conservation (NYSDEC) TAGM-4031, Fugitive Dust Suppression and Particulate Monitoring 
Program1F

2. 
 
• This CAMP identifies the following aspects of the program: 
• Site description and remediation activities 
• Community receptors, monitoring locations and equipment  
• Action criteria and responses, alarm notifications and controls 
• Instrument calibration, data management and reporting 
  

 
1 Revision 1, June 2000. 
2 October 27, 1989. 
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2. SITE DESCRIPTION AND REMEDIAL ACTIVITIES 

The Site is located at 121-125 Lake Street in Ithaca, New York. The Site is 1.63 acres in size and 
consists of two parcels. The Eastern Parcel formerly included the main manufacturing operations 
of the Ithaca Gun Company, and the smaller, Western Parcel contained the former boiler house. 
The original Ithaca Gun Factory property consisted of approximately 2.6 acres; however, 
approximately 1 acre was granted to the City of Ithaca to be developed as a City park with a 
public walkway and overlook area for adjacent Ithaca Falls under the NYSDEC Environmental 
Restoration Program (ERP) as the Ithaca Falls Overlook Site, Site no. E755018 (ERP Site).  
  
As noted above, the property was formerly owned by the Ithaca Gun Company, which operated 
the Ithaca Gun Factory manufacturing plant and test site on the property for approximately one 
hundred years. The company filed for bankruptcy in 1979. The Site is currently vacant, with 
primary buildings demolished in 2009, leaving only a small single-story building and the Ithaca 
Gun boiler house smokestack on the Western Parcel. The current owner, IFR Development LLC, is 
in the process of designing a multi-tenant residential housing development that will cover most of 
the Site.  
  
The primary constituents of concern (COCs) associated with the Site include lead and chlorinated 
volatile organic compounds (CVOCs), specifically tetrachloroethene (PCE) and associated 
degradation products: cis-1,2-dichloroethene (CDCE), trichloroethene (TCE), and vinyl chloride 
(VC). Secondary COCs include semi-volatile organic compounds (SVOCs) and in a limited 
area, polychlorinated biphenyls (PCBs).  
  
The Site is located in a residential area bounded to the north by a deep gorge, Cornell University 
to the east, Lake Street and residential housing to the south, and a residential neighborhood to 
the west. Fall Creek is located at the base of the gorge and Ithaca Falls is located to the east 
along the gorge where Fall Creek flows westward to Cayuga Lake.  
  
Due to the steep topography, the property was terraced into two flat areas for use. The upper 
area or Eastern Parcel was the primary location of the manufacturing facility and the lower 
terrace or Western Parcel housed the boiler house and other support facilities. The manufacturing 
building occupied the majority of the upper terrace with the exception of a narrow access road on 
the eastern side. A raceway was constructed between the manufacturing building and the gorge 
to harness the natural waterway for power, resulting in the construction of an “island” adjacent 
to the gorge.  
 
The NYSDOH gCAMP specifies community air monitoring during intrusive remedial activities with 
the potential to generate localized impacts on the community, which, for this project may 
include, but may not be limited to, the following: 
 
• Excavation of soil 
• Drilling 
• Backfilling of soil (dust only) 
• Material handling (e.g., separation of large debris from soils, manipulation of excavated 

material to render them suitable for off-site treatment/disposal, stockpiling materials, loading 
material for transport to the off-site treatment/disposal facility).  
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3. COMMUNITY RECEPTORS 

The Former Ithaca Gun Works Site is bordered by residential and open properties as follows:  
 
• South – Multifamily apartment complexes 
• West – Open properties 
• East – Single family residential properties 
• North – Ithaca falls park.  
 
The nearest community receptors to site are the residential property located at 210 Willard Way 
Ithaca, NY 70 feet to the east. 
 
Community air monitoring will evaluate potential air quality impacts at the site from VOCs and 
dust (as particulate matter less than 10 micrometers [PM10]) from remedial activities to maintain 
air quality within levels protective of residents in the surrounding community. The air monitoring 
program described herein has been designed using the NYSDOH gCAMP guidance for evaluation 
of potential airborne contaminant releases as a direct result of investigative and remedial work 
activities. 
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4. MONITORING LOCATIONS 

4.1 TVOC and Dust 
Air monitoring will be conducted at or within the work perimeter boundary line around the site 
(work perimeter). In general, the air monitoring perimeter boundary follows the project site 
boundary to the north, east, south and west.  
 
Air monitor locations will be selected at the beginning of each workday based on the observed 
prevailing wind direction. The air monitoring station will be relocated as necessary during the day 
if the work area or the prevailing wind direction changes. A dedicated monitoring station adjacent 
to the nearest off-site receptor (210 Willard Way) will be operated continuously and used as 
either the up wind or one of the two downwind monitoring locations. This monitoring location air 
monitoring location will function at two elevations. One elevation 4-5 feet above the ground 
surface and the second elevation 4-5 feet above the ground surface of 210 Willard Way property. 
Forecasted wind conditions will be reviewed by air monitoring personnel at the start of each 
workday and actual/current wind conditions will be monitored on-site each day by a portable 
weather station. 
 
During ground-intrusive remedial activities, continuous air monitoring will be conducted at two 
downwind and one upwind air quality monitoring stations for TVOC and dust. In cases where 
there are two areas of ground-intrusive work that are spatially separated and the two downwind 
stations cannot be downwind of all areas at once, then one station will be placed downwind of 
each work area, and one upwind TVOC monitor will be used to evaluate ambient background 
TVOC for all downwind monitors. 

4.2 Odors 
During working hours, the air monitoring system operator will perform periodic walks along the 
downwind perimeter of the work area to qualitatively observe if there are detectable Site-related 
odors. These perimeter checks will be performed more frequently, as necessary, depending on 
the work being performed and meteorological factors which can significantly affect the potential 
for Site-related odor generation as well as odor transport/dispersion. 

4.3 Meteorological 
Meteorological monitoring will be conducted using an on-site weather station to monitor wind 
speed, wind direction, temperature and relative humidity. Sensors will be mounted on a tripod or 
mast approximately 8 to 10 feet high and located in the Support Zone area near the field office, 
in an open area away from obstructions using siting guidance, as feasible, established by the 
United States Environmental Protection Agency Quality Assurance Handbook for Air Pollution 
Measurement Systems, Volume IV – Meteorological Measurements, as revised August 1989. 
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5. MONITORING EQUIPMENT 

5.1 TVOC 
VOC monitoring will be accomplished using a real-time Rae Systems MiniRAE 3000 or similar. The 
MiniRAE 3000 is a battery-operated portable monitor utilizing a UV-light photo-ionizing detector 
that continuously measures TVOCs from 0.1 to 10,000 parts per million (ppm). The TVOC 
monitor will be equipped with a 10.6 eV lamp and will be calibrated daily with 100 ppm 
isobutylene standard gas. The TVOC monitor will be housed in a water-tight environment 
enclosure affixed to a tripod base and will have a sample inlet height approximately 5 feet above 
grade and clear of any local obstructions. 
 
TVOC monitor results will be recorded in 15-minute time time-weighted average (TWA) 
concentrations using a digital data logger, and the TVOC monitor will configured with user-set 
high level alarm functions, set to alarm at both instantaneous and 15-minute TWA 
concentrations.  

5.2 Dust 
Dust measurements will be accomplished using a real-time TSI DustTrak DRX aerosol monitor or 
similar. The DustTrak is a battery-operated photometric light-scattering instrument that 
continuously measures dust (as PM10) from 0.1 micrograms per cubic meter (µg/m3) to 150 
milligrams per cubic meter (mg/m3). The instrument zero response will be checked daily. The 
dust monitor will be housed in a water-tight environment enclosure affixed to a tripod base and 
will have a sample inlet height approximately 5 feet above grade and clear of any local 
obstructions. 
 
Dust monitor results will be recorded in 15-minute TWA concentrations using a digital data 
logger, and the monitor/data logger will be configured with user-set high level alarm functions, 
set to alarm at both 1-minute and 15-minute TWA concentrations. Note that dust monitoring will 
not be conducted during periods of rain or snow, since water drawn into the monitor’s sample 
inlet may damage the instrument. 

5.3 Meteorological 
Meteorological monitoring will be conducted on-site using a Met One 010C wind speed sensor, 
Met One 020C wind direction sensor and Vaisala HMP60 temperature/relative humidity sensor (or 
similar). Sensors will continuously record data in real-time. The real-time data will be saved as 
15-minute tTWA using a digital data logger, which will automatically transmit both the real-time 
and 15-minute TWA data to an on-site computer via cellular modem. Power to the station will be 
provided by a 12-volt deep-cycle battery. 
  



Ramboll – Community Air Monitoring Plan 

 

 \\Syracusesvr\Projects\Ithaca-Falls.17546\63923.Ithaca-Gun-Ri-I\Docs\Reports\RWP\Appendices\Appendixd - HASP\Appendix\IGW_CAMP.Docx 
 

7/10 

6. ACTION CRITERIA AND RESPONSE 

Air monitoring action criteria for site activities will be based on NYSDOH gCAMP guidelines or 
lower and are summarized as follows.  

6.1 TVOC 
Control Level – If the 15-minute TWA ambient air concentration of TVOC at the downwind 
monitoring station(s) exceeds 5 ppm above background, work activities must be temporarily 
halted and monitoring continued, and the following action taken: 
 
• The source of elevated TVOC will be identified and controls/countermeasures may be 

implemented if necessary while air monitoring is continued. If the downwind TVOC level 
readily decreases (per instantaneous readings) to less than 5 ppm above background, work 
activities can resume with continued air monitoring. 

 
Work Perimeter Limit – If the 15-minute TWA TVOC level is above 5 ppm (above background) 
at the downwind monitoring station(s), ground-intrusive activities must be shut down until an 
effective means of VOCs suppression can be developed. 

6.2 Dust (As PM10) 
Control Level – If the downwind 15-minute TWA PM10 level is 100 µg/m3 above background, or 
if visible airborne dust is observed leaving the site perimeter, then dust suppression techniques 
must be employed by the excavation contractor. Work may continue with dust suppression 
techniques provided that downwind 15-minute TWA PM10 level does not exceed 150 µg/m3 above 
background, and provided no visible dust is migrating from the work area. 
 
Work Perimeter Limit – If, after implementation of dust suppression techniques, the downwind 
15-minute TWA PM10 level is greater than 150 µg/m3 above background, work must be stopped, 
and a re-evaluation of activities initiated. Work can resume provided that dust suppression 
measures and/or other controls are successful in reducing the downwind 15-minute TWA PM10 
level to less than 150 µg/m3 above background, and in preventing migration of visible dust off-
site.  

6.3 Odors 
Odors If detectable Site-related odors are qualitatively observed to increase noticeably along the 
perimeter of the work area due to work activities, work will continue, and odor and vapor 
suppression techniques employed to abate emissions. Additionally, construction techniques will 
be evaluated and modified, if necessary and appropriate, and more frequent checks of the work 
area perimeter for Site-related odors will be performed.  
 
All received odor complaints will be directed to the on-site Ramboll representative and the 
NYSDEC representative. The legitimacy of the complaint will be verified based on the work 
activities being performed, wind direction, and other weather factors. In response to verified odor 
complaints, perimeter monitoring will continue, and additional odor and vapor controls will be 
employed to abate emissions. Additionally, construction techniques will be evaluated and 
modified, if necessary and appropriate. If Site-related odors at the perimeter continue to be 
noticeably increased due to work activities, work will be stopped while activities are re-evaluated. 
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The source/cause of the Site-related odors will be identified, and additional construction 
technique modifications or methods to abate emissions will be implemented. Work will resume 
provided the measures are successful at abating the odors noticed along the work area 
perimeter.  
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7. ALARM NOTIFICATIONS AND 
CONTROLS/COUNTERMEASURES 

7.1 Alarms and Notifications 
Each downwind TVOC or dust monitor will be programmed to alarm and alert the on-site air 
monitoring technician (via radio or cellular text message to smartphone and laptop PC) when 
instantaneous levels of TVOC or 1-minute levels of dust reach the control level concentration. 
When alerted to an alarm, the air monitoring technician will conduct the following steps: 
 
1. Mobilize to the alarming station and evaluate if levels are site-related or are either not site-

related or instrument-related (e.g., instrument malfunction). If the response is instrument-
related, corrective action such as repairs or sensor adjustments will be made, and no further 
action is necessary. Non-site related instrument responses (due to off-site or non-project 
sources) will be noted in the site log. 

2. If levels are site-related, the station’s subsequent instantaneous levels will be evaluated for 
either upward or downward trends, current backgrounds levels will be assessed, and a 
determination made whether sufficient levels are sustained such that a 15-minute TWA 
criteria exceedance (control level or work perimeter limit) may be reached. 

3. If a likely potential for criteria exceedance is identified the air monitoring technician will alert 
the on-site Construction Manager so corrective action can be proactively considered. 

If a 15-minute action criteria exceedance occurs (control level or work perimeter limit), the air 
monitoring technician will conduct the following: 
 
1. Verbally notify the on-site Construction Manager to implement the appropriate corrective 

response 

2. Document the exceedance level and time, individuals notified and the time of notification, 
action response(s) and resulting effect on air quality levels in the air monitoring logbook and 
in the air quality monitoring daily summary report. Notify the designated construction 
manager representative for follow up with the designated Agency personnel.  

3. If the TVOC concentrations persist above 5 PPM (above background) after cessation of work 
activities and implementation of controls/countermeasures, then the following will be 
conducted: 

a. Application of additional odor suppressant including Foam and/or Biosolve 
b. Cover of the excavation with polyethylene or clean soil 
c. Continue real-time monitoring of VOCs upwind, downwind and in the vicinity of the 

nearest receptor 
d. The on-site construction manager and NYSDEC representative will consult with each 

other and the emergency response agencies (if necessary) to determine the appropriate 
actions to be implemented.  
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8. INSTRUMENT CALIBRATION 

Calibration checks and routine maintenance of real-time analyzers will be conducted at the 
beginning of each day following applicable manufacturer’s calibration guidelines. Calibration of 
the meteorological station will be conducted upon installation and semi-annually, thereafter. 
Records of daily field activities and instrument field checks will be documented in the project site 
log. Daily calibrations will be documented on pre-printed field forms. 
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CONFINED SPACE ENTRY 

1 PURPOSE 

With the understanding that entry into a confined space is inherently dangerous, the purpose of this procedure 
is to outline the requirements necessary for safe entry into confined spaces and maintain compliance with 29 
Code of Federal Regulations (CFR) 1910.146 and 29 CFR 1926 Subpart AA. 

2 SCOPE 

This procedure is required for all work in confined spaces including designating confined spaces as non-permit 
confined spaces. Confined spaces include tanks, underground vaults, manholes, and excavations more than 4 feet 
deep. Entry into permit-required confined spaces requires special training, rescue procedures, and an entry 
permit. However, this procedure does not apply to confined spaces that have subsequently been modified to 
allow unrestricted access and are no longer classified as confined spaces. 

3 RESPONSIBILITIES 

3.1 MANAGERS/OFFICERS 

 Ensure all Ramboll and subcontractor personnel involved in confined space entry are trained in the proper 
techniques and certified in confined space entry by completing training acceptable to Corporate Health and 
Safety (H&S). 

 Provide resources to safely enter confined space and implement requirements of this procedure. 

3.2 SITE SUPERVISORS/TEAM LEADERS 

 Ensure all site personnel assigned to permit-required confined space entry and alternate entry are 
properly trained and implementing this procedure. 

 Follow this procedure when designating confined spaces as non-permit confined spaces and when using 
the alternate entry approach. Maintain documentation as required herein. 

3.3 CORPORATE H&S 

 Provide confined space training that is specific to this procedure and the Ramboll’s permit. 

 Conduct an annual review of this procedure and require Corporate H&S personnel to review confined space 
entry activities in the field when performing work area inspections. 

3.4 EMPLOYEES/SUBCONTRACTORS/VISITORS 

 Employees, subcontractors, and visitors without confined space training must not enter permit-required 
confined spaces or enter confined spaces using the Alternate Entry approach.  

 Employees, subcontractors, and visitors may enter non-permit confined spaces if authorized by the Ramboll. 

3.5 ENTRY SUPERVISOR 

Entry Supervisors do not necessarily have to have supervisory job titles such as Foreman, Superintendent, or 
Project Supervisor. However, Entry Supervisors must have supervisory authority with respect to confined space 
entry activities including the ability to obtain all necessary safety equipment and to stop work for safety-related 
reasons whenever warranted.  Specific responsibilities of the Entry Supervisor include: 

 Know the hazards that may be faced during entry, including information on the mode, signs or symptoms, 
and consequences of exposure. 
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 Determine that the entry permit is properly filled out. 

 Determine that the entrants and attendants are properly trained. 

 Determine that necessary procedures, practices and equipment for safe entry are in place, including 
verification that rescue services are available and that the means for summoning them is operable. 

 Remove unauthorized individuals who enter or attempt to enter the permit space during entry operations. 

 Periodically monitor the space and its environs to determine that entry operations remain consistent with 
the terms of the entry permit and that acceptable entry conditions are present. 

 Cancel authorization and terminate entry whenever entry conditions are not present. 

 Take the necessary measures for concluding an entry operation, such as closing off a permit space and 
canceling the permit, once the authorized work has been completed. 

 The supervisor in charge of authorizing the confined space entry may also be an entry/entrant or an 
attendant. 

3.6 AUTHORIZED ENTRANTS 

Authorized Entrants are Entrants that have received confined space entry training AND are authorized by the 
Entry Supervisor to perform work in a specific confined space under conditions identified on a Confined Space 
Permit. 

 Know the hazards, including information on the mode, signs or symptoms, and consequences of exposure. 

 Use equipment properly, as required by this procedure. 

 Communicate with the attendant to enable the attendant to monitor entrant’s status and to enable the 
attendant to alert entrants of the need to evacuate the space. 

 Alert the Attendant whenever: 

» The entrant recognizes any warning sign or symptom of exposure to a dangerous situation 

» The entrant detects a prohibited condition, such as a hazardous atmosphere) 

 Exit from the confined space as quickly as possible whenever: 

» An order to evacuate is given 

» The entrant recognizes any warning sign or symptom of exposure to a dangerous situation 

» The entrant recognizes a prohibited condition 

» An evacuation alarm is activated 

3.7 ATTENDANTS 

 Are stationed outside of the space to provide immediate assistance during entry. 

 Must never enter the permit space for rescue purposes. 

 Must know the hazards that entrants may encounter during entry, including information on the mode, signs 
or symptoms, and consequences of exposure. 

 Must observe entrants for possible behavioral effects and other symptoms of hazard exposure. 
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 Will perform only non-entry retrieval procedures. Attendants will use the retrieval equipment provided but 
must perform retrieval and emergency duties without entering the space. 

 Must maintain an accurate count of authorized entrants in the space. 

 Must maintain communication with authorized entrants continuously during entry. 

 Must order entrants to evacuate a space immediately when the attendant: 

» Observes a prohibited condition 

» Detects behavioral effects associated with hazard exposure 

» Detects a situation outside the space which could endanger entrants 

» Is monitoring entry in more than one permit space and must focus attention on the rescue of entrants 
from one of those spaces 

» Cannot maintain continuous communication with the authorized entrants 

» Cannot effectively and safely perform all the duties required under this procedure 

 Must summon rescue and other emergency services as soon as the attendant determines that the entrants 
may need assistance to escape from the confined space and its hazards. 

 Must warn unauthorized persons away from the space, request that unauthorized persons exit immediately if 
they have entered the space, and inform authorized entrants if unauthorized persons have entered the space. 

 Will perform no duties that might interfere with the attendant's primary duty to monitor and protect the 
authorized entrants. 

3.8 CONFINED SPACE COMPETENT PERSON 

OSHA regulation 29 CFR 1926 Subpart AA requires that a Confined Space Competent Person be designated for 
construction-related confined space entry activities. Confined Space Competent Persons are responsible for 
implementing a confine space entry program including the identification of confined spaces, classification of 
permit-required confined spaces permit-required or non-permit, and coordination of confined space entry 
activities with other companies including subcontractors. Ramboll requires that Confined Space Competent 
Persons have completed confined space entry training which includes entrant, attendant, and entry 
supervisor responsibilities. Ramboll requires formal confined space certification that references 29 CFR 
1926 Subpart AA. Ramboll anticipates that the Entry Supervisor will assume the role of the Confined Space 
Competent Person on most projects. 

4 KEY DEFINITIONS 

Actual (with respect to confined space hazards) – Refers to serious hazards that are present within the 
confined space. 

Confined Space – A space that meets ALL of the following criteria: is large enough to enter, is not designed for 
continuous human occupancy, and has limited means of entry/egress. Typical examples include manholes, 
tanks, vessels, and pits ≥4 feet. 

Control (with respect to confined space hazards) – Control refers to precautions implemented to reduce the 
health and safety risk associated with serious hazards. However, actual or potential serious hazards remain 
present and are NOT eliminated. Most precautions intended to control confined space hazards include personal 
protective equipment (PPE), ventilation, respirators, and fall protection harness and lanyard. 

Eliminate (with respect to confined space hazards) – Eliminate refers to the removal of serious hazards 
using Lockout/Tagout procedures and engineering controls. Engineering controls include machine guards, 
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guardrails, and removal of hazardous materials or substitution with less hazardous materials. Personal 
protective equipment (PPE) and ventilation fans are precautions that control hazards but do NOT eliminate 
hazards. 

Limited Means of Entry - OSHA defines "limited means of entry” as entry through hatches, manholes, or any 
openings that require excessive bending at the waste or climbing over obstructions. Also, any access that 
requires climbing a ladder or ships ladder is limited. Although OSHA does not specifically define a specify 
distance, OSHA does recognize that distance can limit or restrict entry or egress. This procedure defines any 
travel distance ≥250 feet into a confined space as being limited. “Emergency exits” from confined spaces that 
require the use of a ladder are still restricted. On the other hand, entry by doors, door-sized openings, stairs, 
ramps with acceptable pitch, and similar methods are not "limited." The number of entrances or exits is not a 
factor. It's the "nature" of the entry or exit that determines if it's "limited." 

Non-Permit Confined Space – A confined space where all serious hazards have been eliminated. 

Permit-Required Confined Space – A confined space with an actual or potential serious hazard. 

Potential (with respect to confined space hazards) – Refers to serious hazards that are not present but could 
be if conditions change. This usually refers to pipes that could leak or other equipment that could fail and 
unexpectedly or suddenly create serious hazards even though such occurrences are extremely unlikely. 

Restricted Access – Refer to “Limited Means of Entry” which is defined above. 

Serious Confined Space Hazards – Serious confined space hazards general refers to hazards which have the 
ability to incapacitate entrants and prevent their ability to self-rescue. Examples include oxygen levels below 
19.5 percent, toxic exposures that are high enough to incapacitate or disorient entrants, flammable vapors, fall 
hazards >6 feet, dangerous internal configuration, engulfment, and similar hazards. 

5 PROCEDURES 

The procedures outlined explain the different approaches that may be used to enter confined spaces and the 
conditions that affect the feasibility of each approach. The Confined Space Entry Permit will be used to 
document the safe application of each approach. At the end of this section, various technical issues related to 
training requirement, air monitoring, ventilation, and rescue are reviewed. Ramboll's Safety Meeting Topics 
manual topic titled, "Confined Space Entry," summarizes the types of confined spaces and the different 
approaches to confined space entry. It may be reviewed with project personnel to re-enforce safety when 
working around or in confined spaces. 

5.1 APPROACHES TO CONFINED SPACE ENTRY 

Multiple approaches can be used to safely enter confined spaces and include: modifying the confined space, non-
permit confined space entry, alternate entry, and permit-required entry. More information is provided on each 
approach in the following sections. 

5.1.1 Modify the Confined Space 
Confined spaces can be modified so that they are no longer confined. Application of this approach does not 
require documentation on a Confined Space Entry Permit. Usually this means making changes to the way 
workers enter and exit the confined space so that it is no longer "limited". If confined spaces can be modified 
so that workers enter through a door-sized opening, enter via industrial stairs, or enter via a ramp, then the 
space no longer has a restricted means of entry and is therefore no longer a confined space covered by 
OSHA’s Permit-Required Confined Space Entry regulation. Other safety requirements continue to apply. 
Examples of this approach include: 

 Cutting a door sized opening into the side of a tank. 

 Installing stairs into a pit. 
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 Installing a ramp into an excavation. 

5.1.2 Designate the Confined Space as a Non-Permit Space 
If serious hazards can be eliminated, then permit-required confined spaces can be designated as non-
permit confined spaces. Ramboll requires non-permit confined space designations be documented on the 
Confined Space Entry Permit and at least one air measurement is taken to support the designation. Refer 
to the section of this procedure titled, “Consider a Non-Permit Confined Space Designation,” for more 
information on designating confined spaces as non-permit spaces. 

5.1.3 Alternate Entry 
Alternate Entry is also referred to as the utility entry approach, which uses an “intermediate” level of 
precautions between a non-permit confined space entry and full permit-required confined space entry. 
Alternate Entry may only be used for confined spaces where the only serious hazard is atmospheric and that 
mechanical ventilation and air monitoring can control the hazard. Natural ventilation alone cannot be 
used when implementing this approach. Refer to the section of this procedure titled, “Consider an 
Alternate Entry Approach,” for more information on the Alternate Entry approach. 

5.1.4 Permit-Required Confined Space Entry 
Use of this approach means there is a confined space with a serious hazard that cannot be eliminated. As a 
result, full permit-required confined space entry precautions must be implemented which includes: training, 
attendant with tripod or retrieval lines, air monitoring, ventilation, rescue team, and permit. Refer to the 
section of this procedure titles, “Implement Permit-Required Confined Space Entry Requirements,” for 
more information. 

5.2 CONFINED SPACE ENTRY PROCESS 

Ramboll employees and subcontractors may have to enter confined spaces using the Site Owner's program. If 
the Site Owner's program must be used, the Ramboll Site Supervisor / Team Leader must verify that Entry 
Supervisors, Attendants, and Entrants have been instructed in the details of the Site Owner's program, especially 
as it relates to issuing permits and notifying rescue services. 

These following paragraphs outline the systematic evaluation of different approaches to confined space entry. 
All approaches to confined space entry are reviewed which includes, but is not limited to, permit-required 
confined space entry. Refer to the confined space entry decision chart on the next page for guidance. 

5.2.1 Verify the Presence of a Confined Space 
1) The Entry Supervisor must verify that the space to be entered is a confined space as defined in Key 

Definitions of this procedure.  

2) If the space is a confined space, determine if the confined space can be modified so that it is no longer a 
confined space. Typical modifications are section called Modify the Confined Space. 

3) If the confined space is appropriately modified so that entry is no longer "limited", then it is no longer a 
confined space and this procedure does not apply. However, all other safety issues must be properly 
addressed.  

5.2.2 Consider a Non-Permit Confined Space Designation 
This approach is used when the presence of a confined space is confirmed and there is a possibility that it 
may be designated as a Non-Permit Confined Space because serious hazards are not present or have been 
eliminated.   

1) Conduct a Hazard Review - The first step is to perform a hazard review that includes actual or 
potential hazards inherent to the confined space as well as hazards that may be introduced to the 
confined space from authorized work activities. Refer to Additional Information section of this 
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procedure and the "Potential Hazards" section of the Confined Space Entry Permit for additional 
guidance on recognizing hazards. 

2) Document the Non-Permit Classification – Classifying a confined space as a non-permit confined 
space must be designated in the field and documented as outlined below. This review is documented 
using our Confined Space Entry Permit which does not function as a “permit” when used for this 
purpose. 

 If no serious hazards are identified or all have been eliminated, then mark ( ) "No Serious 
Hazards Identified" in the "Potential Hazards" section of the Confined Space Entry Permit. Do NOT 
mark hazards that are present but will be eliminated prior to entry through lockout/tagout, sloping, 
shoring, guardrails, or similar precautions. Ventilation and PPE do NOT eliminate hazards. 

CAUTION:   Any Non-Permit Confined Space designation is applicable ONLY to work activities 
listed in the "Description of work to be performed" section of the Confined Space Entry Permit. 
Any changes to the scope of work or work methods that may increase hazards will void the 
prior Non-Permit Confined Space Designation. A topic in the Safety Meeting Topics manual titled, 
"Safety in Non-Permit Confined Spaces," must be reviewed with affected project personnel to 
ensure everyone has safety awareness training when working in non-permit confined spaces. 

 Complete the rest of the "General Information & Hazard Review" section of the Confined Space 
Entry Permit which includes marking ( ) the "Non-Permit Space Designation" box. 

 Complete the "Safety Checklist" section on the Confined Space Permit. Several questions in this 
section deal with the elimination (or control) of physical hazards. For Alternate Entry, physical 
hazards must be eliminated through the use of lockout/tagout, guardrails, shoring, and similar safety 
precautions. 

 Complete the "Safety Equipment" section on the Confined Space Permit. "Lockout/Tag Out 
Equipment" is commonly required to eliminate hazards prior to entering a confined space as a non-
permit confined space. 

 Complete the "Air Monitoring” section of the Confined Space Entry Permit. An initial round of air 
monitoring is required to support classifying the confined space as a non-permit confined space. 
Specify which air measurements are necessary in the "Required?" column of the "Air Monitoring" 
section of the permit. Designate the air monitoring frequency under the "frequency" column in the 
"Air Monitoring" section of the permit. "Initial-only" air monitoring is acceptable, but "Continuous" 
air monitoring may be specified as well. Record the results in the "Results" column in the "Air 
Monitoring" section of the permit. 

 Person evaluating the confined space and authorizing the Non-Permit Confined Space designation 
must then print, sign, and date in the "Entry Supervisor / Permit Authorization" section of the 
Confined Space Entry Permit.  

NOTE – Only persons with confined space entry training meet the requirements of a Confined 
Space Competent Person and may designate a confined space as a non-permit confined space. 
These persons must also monitor non-permit confined space activities to ensure that the non-
permit confined space designation remains valid. 

3) Once the confined space is successfully designated as a Non-Permit Confined Space, then person who 
subsequently enter the confined space are not required to have confined space training. Nor is an 
attendant, retrieval equipment, or permit required. 
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4) Confined spaces designated as a non-permit confined space in a safety plan or Job Safety Analysis (JSA) 
that has been reviewed by Corporate H&S may be exempted from "field designation" as outlined in this 
procedure, but the CAUTION statement above is applicable. 

5) Contact a Corporate H&S representative if there are any questions or concerns regarding Non-Permit 
Confined Space designations. 

5.2.3 Consider an Alternate Entry Approach 
This section may only be used for confined spaces that qualify. Qualifying confined spaces are those where 
all serious physical hazards have been eliminated and the only potential serious hazards are atmospheric. 
Both mechanical ventilation and air monitoring equipment (i.e., gas meters) must then be used to effectively 
control atmospheric hazards.  

CAUTION: Forced mechanical ventilation controls hazards but does NOT eliminate them. 
Elimination of hazards may include removing sources of air contaminants, using shoring or 
sloping, installing standard guardrails or locking electrical systems out. 

1) Verify That Entrants Have Training - If the Alternate Entry Approach can be used, then the Confined 
Space Entry Permit, attendant, and rescue team are not required. However, all entrants must still have 
confined space entry training and other safety risks must be controlled or eliminated. 

2) Provide Mechanical Ventilation - Natural ventilation may NOT be substituted for mechanical 
ventilation. 

3) Conduct Air Monitoring - Air monitoring must be conducted continuously throughout the entry. 

4) Document & Authorize Use of Alternate Entry - Document and authorize the use of the Alternate 
Entry Approach on the Ramboll Confined Space Entry Permit which does not function as a “permit” 
when used for this purpose: 

 Mark ( ) the box for “Alternate Entry Approach” in the “General Information & Hazard Review” 
section at the top of the Confined Space Entry Permit; 

 If no serious physical hazards are identified or they have been eliminated, then mark ( ) “Physical 
Hazards Eliminated” in the “Potential Hazards” section of the Confined Space Entry Permit. 
Examples of physical hazards listed on the permit are identified by an asterisk (*). 

 Perform a careful hazard review of confined space entry activities by reviewing the list of "Potential 
Hazards" on the permit. Mark all hazards that cannot be eliminated. For Alternate Entry, physical 
hazards must be eliminated while atmospheric hazards must be adequately controlled using 
mechanical ventilation and air monitoring. If any physical hazards (identified by an * on the permit) 
cannot be eliminated, then Alternate Entry may NOT be used. 

 Complete the remainder of the “General Information & Hazard Review Section” on the Confined 
Space Entry Permit. 

 Complete the “Safety Checklist” section on the Confined Space Permit. Several questions in this 
section deal with the elimination (or control) of physical hazards. For Alternate Entry, physical 
hazards must be eliminated through the use of lockout/tagout, guardrails, shoring, and similar 
safety precautions. 

 Complete the “Safety Equipment” section on the Confined Space Permit. At a minimum for Alternate 
Entry, require mechanical ventilation by checking “Ventilation Equipment – blower and duct.” 
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 Complete the “Air Monitoring” section of the permit. The minimum frequency for Alternate Entry is 
"initial-only" although the Entry Supervisor may also specify “continuous.” Record pre-entry air 
monitoring results on the permit in the “Results” column. 

 The person that is evaluating the confined space and authorizing the use of Alternate Entry must 
have Confined Space Training and print, sign, and date in the “Entry Supervisor / Permit 
Authorization” section of the Confined Space Entry Permit. 

5.2.4 Implement Permit-Required Confined Space Entry Requirements 
For confined spaces with serious hazards that cannot be eliminated and alternate entry is not an option, 
then permit-required confined space entry precautions must be implemented. 

1) Confined Space Awareness - Prohibit entry by employees, subcontractors, and visitors who do not 
have confined space entry training. Post OSHA-type danger signs at entrances to permit-required 
confined spaces or otherwise notify project personnel of the presence of permit-required confined 
spaces. Review a topic in Ramboll's Safety Meeting Topics manual titled, "Confined Space Entry," to 
help raise confined space awareness. 

NOTE – The preferred confined space signs read, “DANGER – Confined Space – Follow Procedure 
Before Entering” or equivalent. It’s a superior sign because it does not “pre-classify” a confined 
space as permit-required or non-permit which can be affected by work activities. 

2) Notify Confined Space Rescue Team - Ensure that a confined space rescue team is available and 
notified. Confined space rescue is often provided by the facility owner or by a nearby fire department. If 
no rescue team is available, then a project-specific on-site rescue team must be developed. Refer to 
Section 4.5 for more information on confined space rescue. 

3) Require Use of a Confined Space Entry Permit - The Entry Supervisor will complete an Ramboll 
Confined Space Entry Permit or receive an equivalent site-owner permit. Entry must be coordinated 
among Ramboll employees, subcontractors, and visitors. Only one active permit at a time may be used 
for permit-required confined space entry. When using the Ramboll permit, the Entry Supervisor shall 
complete the permit as follows: 

 Obtain available information regarding the scope of work and the potential hazards (if any) that may 
be introduced to the confined space. Information on hazards inherent to the confined space may be 
available from the Site Owner. Use this information to complete the "General Information & 
Hazard Review" section of the permit. 

 Complete the "Safety Checklist" section. Unless the item is "Not Applicable (NA)" it must be 
implemented or completed. 

 Complete the "Safety Equipment" section. Identify all safety equipment necessary. Blank spaces are 
provided to write-in new additional equipment that is not. 

CAUTION (use of safety lines and SCBAs):  All entrants must be attached to retrieval 
equipment or tethered by a safety line unless it such devices would not contribute to 
rescue or create a greater hazard. Vertical entries require the use of a retrieval winch or 
device whenever feasible. Manually lifting entrants out of a confined space by directly 
pulling on the tether line is not allowed and is generally not feasible. However, pulling 
entrants to a hatch during horizontal retrieval is acceptable as long as it's feasible. 

CAUTION:  The use of self-contained breathing apparatus (SCBAs) may be required in 
entries where entrants cannot easily evacuate themselves and atmospheric hazards 
could develop. As a general guideline, emergency/escape SCBAs should be considered 
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when traveling in combined sewers or sanitary sewers at distances greater than 250' 
from a manhole. Another example is working in confined spaces where the atmosphere is 
normally acceptable, but hazardous chemicals (that cannot be locked out) could be fatal 
if a leak developed. 

 Complete the "Air Monitoring" section. The Entry Supervisor will specify what equipment is to be 
used, the particular tests to be conducted, and the frequency of monitoring. The Entrant, Attendant, 
or Entry Supervisor will then write the pre-entry air monitoring results in the "Results" column. 
Additional air monitoring results will be recorded on the permit for any alarm condition or 
significant changes in air concentrations from the pre-entry air monitoring results. 

 Complete the "Entrant & Attendant Review and Pre-Entry Briefing" section of the permit. All 
Entrants and attendants will print and sign this section ONLY if they have reviewed the permit and 
verified that all safety equipment and procedures required by the permit are in place and they have 
had a Pre-Entry Briefing by the Entry Supervisor. 

 Although it's the Entry Supervisors responsibility to prepare the permit and obtain safety 
equipment, it's also important for Entrants to understand the hazards and safety controls as they are 
listed on the permit. 

 Complete the "Entry Supervisor / Permit Authorization" section of the permit.  

 The Ramboll Entry Supervisor will sign the permit after all previous sections have been completed 
and a Pre-Entry Briefing has been conducted.  

 When subcontractors are using Ramboll's Confined Space Entry Permit, the subcontractor's Entry 
Supervisor will similarly sign the permit after all previous sections have been completed and a Pre-
Entry Briefing has been conducted. In these cases, Ramboll will review and co-sign the permit but 
will not relieve the subcontractor's Entry Supervisor of his/her responsibilities as the Entry 
Supervisor. 

 Complete the "Permit Duration" section of the permit. Permits must be retained on site for the 
duration of the project. When fieldwork is complete, the permit must be maintained in corporate 
project files for record keeping and auditing purposes. Permits may be issued for one shift only at 
which time they expire. Also, permits are cancelled upon any of the following: 

» A new serious hazard is encountered that was not previously identified in the "Potential 
Hazards" section of the permit. 

» Any Entrant, Attendant, or Entry Supervisor initiates an evacuation. The reason for the 
evacuation must be investigated and a new permit issued that includes changes (if any) to safety 
controls or procedures. 

5.3 CONFINED SPACE TRAINING  

 Confined space training is required for Entry Supervisors, Attendants, and Entrants prior to entering permit-
required confined space or using the alternate entry approach to confined spaces. 

 Confined space training is not required for persons entering non-permit confined spaces. However, such 
persons should receive safety awareness information outlined in Ramboll's safety meeting/toolbox training 
topic called "Safety in Non-Permit Confined Spaces” which is in the Safety Meeting Topics manual." 

 Each entrant, attendant, and entry supervisor will be trained in the safe performance of duties. 

 Each entrant, attendant, and entry supervisor shall be trained on the hazards associated with permit-
required confined spaces. 
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 Training will be provided to each entrant, attendant, and entry supervisor: 

» Before an employee is assigned duties which require entry into confined spaces 

» Whenever there is a change in confined space operations that presents a hazard about which an employee 
has not previously been trained 

» Whenever there is reason to believe that there have been deviations from the confined space entry 
procedures or that there are inadequacies in the employee's knowledge or use of these procedures. 

 The training will be documented to include the employee’s name, the signature or initials of the trainers, and 
the dates of training. This documentation will be filed in the employee’s safety file and be available for 
inspection. 

 Subcontractors and visitors must demonstrate evidence of training prior to entry into permit-required 
confined spaces. 

 Ramboll employees must receive confined space training conducted by Ramboll Corporate H&S and is 
specific to Ramboll's confined space entry procedure and permit unless otherwise approved by the Manager 
of Corporate H&S. 

5.4 ATMOSPHERIC TESTING 

 Information regarding atmospheric testing in confined spaces is also presented in Ramboll's Safety Meeting 
Topics manual in a topic titled “Confined Space – Atmospheric Testing & Monitoring.” 

 Before an employee enters a permit required confined space, the internal atmosphere will be tested, with a 
calibrated, direct-reading instrument to determine if acceptable entry conditions exist.  

 Testing will be for the following conditions, in the order given: 

» Oxygen content – 19.5% - 23.0% 

» Flammable gases and vapors – <10% LEL 

» Toxic air contaminants: 

› Carbon monoxide (CO) – 35 ppm 

› Hydrogen Sulfide (H2S) – 10 ppm 

› Volatile Organic Compounds (VOCs) – Action or response level to be identified on the permit depending 
on the type of VOCs present. Consult with Corporate H&S staff when determining an acceptable action 
level 

› Other toxic hazards will be specified on the Confined Space Entry Permit 

 Test or monitor the permit space during the course of the entry operations, to determine that acceptable 
entry conditions are being maintained. Continuous monitoring must be used if more than pre-entry or initial 
monitoring is required. Systems that cannot be isolated (such as sewers) or activities that generate 
significant airborne contaminants (such as welding) will be continuously monitored during entry. 

 Check air quality if mechanical ventilation was discontinued or interrupted, if access hatches were closed, 
or any other event occurred that could affect airborne contaminants. 

 Check air quality if the confined space was left unattended. 

 If air quality measurements appear to be incorrect due to instrument malfunction, the Entry Supervisor 
CANNOT assume that air quality is acceptable and continue with the entry. The air measuring instrument 
must be repaired or replaced and new measurements taken. 
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 Large Spaces 

» When entering a confined space deeper than four feet, a remote sampling probe should be used to check 
the top, middle, and bottom, or every four feet, which ever yields more sampling points, prior to entry. If a 
remote sampling probe is unavailable, lower the instrument into the space and listen for instrument 
alarms and check the “max” or “peak” levels in the instrument’s instruments memory. 

» If the confined space is wider than four feet, check the atmosphere at no more than four feet intervals in 
each cardinal direction laterally and at the edges of the space. 

5.5 RESCUE 

All permit-required confined space entries require a readily available confined space entry team. Confined space 
rescue teams are usually provided by the client or by off-site fire departments. Rescue requirements must be 
reviewed during the Pre-Entry Briefing and may also be reviewed using Safety Meeting Topics manual and 
review a topic called "Confined Space Rescue." 

 The Entry Supervisor must verify that a confined space entry team is available and will respond. Many 
volunteer fire departments are not prepared to support confined space rescue. 

 If no rescue team is available, then the only approaches to confined space entry that may be use include 
modifying the confined space so that it's no longer a confined space, designating the confined space as a non-
permit confined space, or using alternate entry for spaces that qualify. 

 Off-site rescue teams may not be familiar with the confined spaces and associated hazards on Ramboll 
projects. Therefore, the Entry Supervisor should offer off-site rescue teams an opportunity to visit the site 
and review confined spaces and potential hazards. Thoroughly document all communications with off-site 
rescue services. 

 Project-Specific rescue teams can be utilized but will require at least one day (8-hours) of training 
including conducting mock rescues from confined spaces that are representative of those on the project using 
equipment that is the same (or substantially similar) to equipment available on-site.  A minimum of four (4) 
persons is required to have a confined space rescue team. 

 When responding to an emergency, the Attendant should coordinate rescue activities and direct the rescue 
team to the location of the confined space. 

 Information on hazardous materials, such as an SDS, must be provided to off-site rescue services upon their 
request and when they respond to an emergency. 

5.6 PROGRAM REVIEW 

The Confined Space Entry Program and canceled permits will be reviewed annually by Ramboll Manager of 
Corporate H&S or designated Corporate H&S representative to confirm the program is effective in controlling 
confined space hazards. Reviews are often conducted throughout the year as a standard component to field 
safety audits where application of confined space procedures is reviewed. 

6 DOCUMENTATION 

All canceled and expired Confined Space Entry Permits (or equivalent) must be retained on site for the project 
duration and then placed into the project files for record keeping. Permits are subject to review and audit. 

7 ADDITIONAL INFORMATION 

7.1 SERIOUS CONFINED SPACE HAZARDS AND SOURCES OF SERIOUS HAZARDS 
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Examples of Serious Hazards Sources of Serious Hazards 
 Severe heat stress (modified level D PPE during 

warm weather) 
 Flammable/explosive gas 
 Corrosives 
 Electrical circuits in damp or wet conditions 
 Engulfment (i.e., water, grain, soil) 
 Entrapment (i.e., inwardly converging walls, holes) 
 Entanglement (i.e., moving equipment) 
 Combustible/explosive dust 
 Oxygen deficiency 
 High levels of toxic vapors and gases 
 Fall hazards (which cannot be eliminated by use of 

guardrails, lifts, or specially engineered systems 
providing 100% tie-off) 

 Decomposing organic matter (i.e., leaves) 
 Cleaning agents used in confined space 
 Welding 
 Spray painting 
 Grinding, brazing, sandblasting 
 Organic hydrocarbons enter confined space (i.e., 

sewer storage) 
 Loose materials stored in confined space (i.e., grain, 

sawdust) 
 Confined space is oxidizing (rusting) 
 Equipment not locked and tagged out 
 Piping or equipment in space that may potentially 

leak contaminants 
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7.2 CONFINED SPACE APPROACH DECISION 
FLOWCHART 

Determine your approach and click on the links below to 
the appropriate section in this procedure 

 5.2.1 (Modifying Confined Spaces) 

 5.2.2 (Non-Permit Confined Space Entry) 

 5.2.3 (Alternate Entry Approach) 

 5.2.4 (Permit-Required Confined Space Entry) 
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1.  INTRODUCTION 

This Quality Control Document (QCD) has been developed by O'Brien & Gere on behalf of IFR Development, 

LLC for the Remedial Investigation (RI) at the Former Ithaca Gun Factory (the Site) located in Ithaca, New York. 

The RI is being conducted under the New York State Brownfield Cleanup Program (BCP) assigned as BCP Site 

#C755019. This document is provided as part of the RI Work Plan (O'Brien & Gere.  2013). 

The primary objective of the RI activities is to collect soil and ground water samples to further assess the 

concentration of target constituents at the Site.  

 This QCD presents the investigation objectives and quality assurance/quality control (QA/QC) activities and 

 associated work efforts associated with sampling and analysis of environmental samples at the Site.  The 

 procedures in this QCD are designed to be followed by personnel participating in the field investigation and in 

 the laboratory analyses of environmental samples and the data validation performed on the samples.   
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2.  PROJECT BACKGROUND AND DESCRIPTION  

This section presents the project site location, description and brief site history. 

2.1 PROJECT BACKGROUND 

The Former Ithaca Gun Factory located at 121-125 Lake Street in Ithaca, New York.  The Site is 1.63 acres in size 

and consists of 2 parcels. The eastern parcel formerly included the main manufacturing operations of the Ithaca 

Gun Factory and the smaller, western parcel contained the former boiler.  The original Ithaca Gun Factory 

property consisted of approximately 2.6 acres. However, approximately 1 acre was granted to the City of Ithaca 

to be developed as a City park with a public walkway and overlook area for the adjacent Ithaca Falls.   

The property formerly belonged to the Ithaca Gun Company that operated as the Ithaca Gun manufacturing 

plant and test site for approximately one hundred years. The company filed for bankruptcy in 1979.  The Site is 

currently vacant, with primary buildings demolished in 2009, leaving only a small single-story building and 

Ithaca Gun boiler stack on the western parcel. The current owner, IFR Development LLC, is in the process of 

designing a multi-tenant residential housing development that will cover most of the Site.   

2.2 PROJECT SCOPE 

Several investigations and an EPA removal effort have been completed on this Site.  In addition the on-site 

buildings were demolished.  The primary objective of this RI is to collect soil and ground water samples  to 

address data gaps for the purpose of identifying impacted areas that need to be addressed as part of the 

redevelopment program.  These data gaps include the identification of lead in shallow soils exceeding 400 parts 

per million (ppm) and further evaluation of the extent of volatile organic compound (VOC)-impacted 

groundwater within the underlying bedrock. 

Site activities include the following prior to redevelopment:  

� Evaluation of lead containing soils on the Eastern Parcel 

� Evaluation of lead containing soil on the Western Parcel 

� Limited environmental sampling on the Western Parcel 

� Evaluation of the extent of the VOC plume within the bedrock on the Site 

Sampling locations are presented in the Work Plan.   

2.2.1. Laboratory Analysis 

The groundwater and soil samples will be submitted to TestAmerica Buffalo (TA Buffalo) of Amherst, New 
York. the National Environmental Laboratory Accreditation Program/Conference) (NELAP)-certified 
laboratory (Certification Number 10026) for the analyses listed in Table 1.   

Groundwater and soil samples collected for the methods listed in Table 1 will be shipped from the field 
location to TA Buffalo.   

Table 1 presents the analytical methods, sample collection containers and volumes, preservation, holding 
times and associated quality control sample frequency.   

The target analytes are listed in Table 2-1A, Table 2-1B, Table 2-2A, Table 2-2B, Table 2-3A, Table 2-
3B, Table 2-4A and Table 2-4B.  

The QC requirements and corrective actions listed in Tables 3-1 through 3-4, which supplement the 
method requirements, are to be followed by the laboratory.   

TA Buffalo will perform the analyses for this project and will be responsible for the quality control of the 
data reported for this project.  Samples will not be shipped to another laboratory without permission of the 
O'Brien & Gere Project Manager.  
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TA Buffalo will evaluate non-detected results for groundwater and soils to the method detection limits 
(MDLs) and report the non-detected results referencing the quantitation limit (QL).  The QL concentration 
is established by the lowest standard in the instrument calibration. For the remaining data, results that are 
less than the QLs but greater than or equal to the MDLs will be reported using the “J” flag.  For example, for 
a target analyte with a QL of 10 ug/L and an MDL of 2 ug/L, a non-detected result is reported as 10 ug/L 
"U", indicating that a concentration greater than or equal to the MDL was not detected by the laboratory.  A 
detected concentration of 6 ug/L is reported as 6 "J" and a detected concentration of 23 ug/L is reported 
without a laboratory flag.  The laboratory must include both QLs and MDLs on the sample result sheet 
reported to the data user. 

Where applicable, the QLs and MDLs listed in Table 2-1A, Table 2-1B, Table 2-2A, Table 2-2B, Table 2-
3A, Table 2-3B, Table 2-4A and Table 2-4B, or the most recent MDLs and QLs, will be reported by the 
laboratory.   

The laboratory will provide sample containers for the investigation, prepared in accordance with method 
requirements.  

Communications with O’Brien & Gere will be documented by the laboratory in the data packages. 

The analytical data will be reported in New York State Department of Environmental Conservation 
(NYSDEC) Analytical Services Protocol (ASP) Category B deliverable format, including the forms described 
in the NYSDEC guidance, in both hardcopy and electronic data format.  

 

2.2.2. Data Validation 

Following completion of investigation activities and receipt of final laboratory data, data validation will be 
performed in accordance with this QCD applying current NYSDEC Data Usability Summary Report (DUSR) 

guidance.   

 

2.2.3. Documentation 

Laboratory analytical data will be provided in EDD format, in accordance with the laboratory’s internal 
protocol for deliverable requirements for electronic data.   

Data will be managed in a relational database management system (DBMS). Laboratory analytical data will 
be provided in electronic disk deliverable (EDD) format for direct upload into the DBMS. Associated data 
validation qualifiers will be manually entered into the DBMS.  

The RI Report will include the findings of the RI activities at the Site.   

Records will be incorporated into the final project files for the samples.  The field logs, data packages, and 
records will be included in the project files, which will be archived by O’Brien & Gere for a period of ten 
years. 
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3. DATA QUALITY OBJECTIVES AND CRITERIA 

The Data Quality Objective (DQO) Process, as it has been applied to this RI, comprises the following steps, 

consistent with guidance presented in the United States Environmental Protection Agency (USEPA) Guidance for 

the Data Quality Objectives Process (EPA QA/G-4), February 2006.  The DQO process establishes the acceptance 

criteria, which serve as the basis for collecting data of sufficient quality and quantity to support the goals of the 

project activities.   

3.1. DQO PROCESS 

The process consists of the following seven iterative steps for the DQO process: 

1) Step 1 - State the Problem – Additional investigations are required to evaluate the extent of compounds of 

concern (COCs) in soil and groundwater to address data gaps at the Site for as part of the redevelopment 

program.   

2) Step 2 - Identify the Goal of the Study – To collect additional data to evaluate the extent of COCs in soil and 

groundwater. Site activities include evaluation of lead containing soils on the Eastern Parcel and Western 

Parcel, environmental sampling on the Western Parcel and evaluation of the extent of the VOC plume within 

the bedrock on the Site. 

3) Step 3 - Identify information inputs (the data types that will be required before project decisions can be 

made) - The primary required data types will be analytical results from groundwater and soil results from 

the Site.      

4) Step 4 -Define the Boundaries of the Study (the spatial and temporal features pertinent for decision 

making). – The sampling will be completed at the Former Ithaca Gun Factory located at 121-125 Lake Street 

in Ithaca, New York.  The Site is 1.63 acres in size and consists of 2 parcels. The eastern parcel formerly 

included the main manufacturing operations of the Ithaca Gun Factory and the smaller, western parcel 

contained the former boiler.  The original Ithaca Gun Factory property consisted of approximately 2.6 acres.  

5)  Step 5 - Develop the analytic approach (how will the study results be analyzed and conclusions made from 

the data) - Based on the results of previous investigations, additional RI activities are necessary to fill the 

data gaps that remain to fully characterize the Site.  

6) Step 6 - Specify performance or acceptance criteria (performance or acceptance criteria that the collected 

data will need to achieve) - Data must be of known quality relative to its intended purpose.  Completeness is 

the measure of the amount of valid data obtained from a measurement system compared to the amount 

expected to be obtained under normal conditions.  If the completeness objective of 95 percent is not met, 

additional sampling may be justified. 

7) Step 7 - Develop the plan for obtaining data- The groundwater and soil samples will be collected and 

analyzed as described in the Work Plan and this QCD. 

The following remediation standards are applicable to the RI activities and will be utilized to evaluate data from 

the sampling events: 

For groundwater samples:  

� New York State Class GA Ground Water Standards, current as of October 2013.    

For soil samples: 

�  Maximum Concentration of Contaminants for the Toxicity Characteristic concentrations current 

as of October 2013. 

� Unrestricted SCOs indicates 6 NYCRR Part 375 soil cleanup objectives, current as of October 

2013.  
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4.  PROJECT ORGANIZATION AND RESPONSIBILITY 

O'Brien & Gere will be responsible for project management, sample collection, data validation and data 

reporting.  TA Buffalo of Amherst, New York will perform sample analyses for groundwater and soil.  

Responsibilities for key project team members are summarized below. 

4.1. REGULATORY AGENCY AND CLIENT KEY PERSONNEL 

4.1.1. NYSDEC PROJECT MANAGER 

Mr. Gary Holmes is the NYSDEC Project Manager for the Site. As such, he will be responsible for reviewing 

submissions and overseeing project activities on behalf of NYSDEC.  

4.1.2. IFR DEVELOPMENT, LLC PROJECT MANAGER 

Mr. Frost Travis is the IFR Development, LLC Project Manager for the Site. As such, he will be responsible for 

reviewing submissions and overseeing project activities. 

4.2. O’BRIEN & GERE KEY PERSONNEL 

4.2.1. O’Brien & Gere Project Officer 

Mr. James R. Heckathore, P.E. is the O’Brien & Gere Project Officer and has overall responsibility for meeting the 

stated project objectives.  In addition, he is responsible for providing the O’Brien & Gere Project Manager with 

access to O’Brien & Gere corporate resources.  

4.2.2. O’Brien & Gere Project Manager 

Ms. Deb Wright, C.P.G. is the O’Brien & Gere Project Manager and is responsible for implementing the project and 

has the authority to commit the resources necessary to meet project objectives and requirements.  His primary 

function is to meet the technical, financial, and scheduling objectives and will provide direction to O’Brien & 

Gere Project Team. 

4.2.3. O’Brien & Gere QA Officer  

Ms. Karen Storne is the O’Brien & Gere QA Officer (QAO) for this project.  She will manage and be responsible for 

QA/QC review of data generated during the sample collection activities.  Data processing and validation will be 

overseen and reviewed by the O’Brien & Gere QAO.  If QA problems or deficiencies requiring special action are 

identified, the O’Brien & Gere QAO, Project Manager, and Project Officer will determine the appropriate 

corrective action.  The QAO will then be responsible for follow-up and oversight of corrective action 

implementation, to the satisfaction of IFR Development and the NYSDEC. 

The QAO may perform data validation activities or designate additional data validators to work under her 

direction.  Data validators will be responsible for review of laboratory data for compliance with the project-

specific DQOs and for such parameters as precision, accuracy, representativeness, comparability, sensitivity and 

completeness. Data validators will notify the QAO of any major QA deficiencies. 

4.2.4. O’Brien & Gere Field Investigation Manager 

The O’Brien & Gere Field Investigation Manager will be responsible for directing and coordinating the day-to-

day activities while field activities are underway.  

The Field Investigation Manager’s responsibilities include: 

• Communicate and coordinate with laboratory prior to sample collection and during shipment of sample 

coolers to the laboratory 

• Develop and implement field-related sampling plans and schedule 

• Coordinate and manage field staff 

• Supervise or act as the field sample custodian 

• Implement QC for technical data, including field measurements 

• Adhere to work schedules 
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• Coordinate and oversee technical efforts of subcontractors assisting the field team 

• Identify problems at the field team level and resolve difficulties  

• Implement and document corrective action procedures  

  

4.2.5. Field Sampling Personnel 

O’Brien & Gere field sampling personnel will be responsible for collection, packaging, preservation, and shipping 

of environmental samples in accordance with the QCD and applicable NYSDEC requirements. Field sampling 

personnel will also collect field data and monitor Site health and safety. 

4.2.6. Health and Safety Coordinator 

The O’Brien & Gere Health & Safety Coordinator will be responsible for monitoring Site health and safety during 

the sampling events. 

4.3. LABORATORY MANAGEMENT 

TA Buffalo of Amherst, New York will analyze groundwater and soil samples collected during the sampling 

activities. The laboratory shipping addresses and National Environmental Laboratory Accreditation Conference 

(NELAC) Certification number is as follows: 

TestAmerica Buffalo  

10 Hazelwood Drive      

Amherst, NY 14228 
716.504.9874 

 

NELAC Certification Number: 10026 

4.3.1. Laboratory Project Manager 

Ms. Melissa Deyo is the Laboratory Project Manager for TA Buffalo.  The Laboratory Project Manager will be 

responsible for: 

� Coordinating laboratory analysis for the laboratory. 

� Supervising in-house chain-of-custody documents. 

� Scheduling sample analysis. 

� Overseeing data review. 

� Overseeing preparation of analytical reports. 

It will be the responsibility of the Laboratory Project Manager to approve final analytical reports prior to 

submission to O’Brien & Gere. 
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5. CHAIN-OF-CUSTODY AND SAMPLING HANDLING PROCEDURES 

5.1. FIELD AND LABORATORY CUSTODY PROCEDURES 

Chain-of-custody procedures will be instituted and followed throughout the investigation.  These procedures 

include field custody, laboratory custody, and evidence files.  Samples are physical evidence and will be handled 

according to strict chain-of-custody protocols.  The O’Brien & Gere QAO must be prepared to produce 

documentation that traces the samples from the field to the laboratory and through analysis. USEPA has defined 

custody of evidence as follows: 

� In actual possession 

� In view after being in physical possession 

� In a locked laboratory 

� In a secure, restricted area. 

5.2. SAMPLE CONTAINERS AND FIELD STORAGE 

TA Buffalo will supply appropriate sample containers for groundwater and soil samples in coolers as well as 

preservatives (as presented in Table 1).  QA measures for these samples will begin with the sample containers; 

pre-cleaned containers will be purchased from a USEPA-certified manufacturer (I-Chem 200 or equivalent).   

Immediately after collection, samples will be transferred to properly labeled sample containers, and properly 

preserved.  Table 1 lists the proper sample container, sample volumes, preservation, and holding times.   

Samples requiring refrigeration for preservation will be promptly transferred to coolers packed with wet ice 

and/or ice packs.  If field storage is required, the samples will be stored in a secured storage facility and a cooler 

temperature of 4 °C ±2 °C will be maintained.   

5.3. FIELD DOCUMENTATION 

The field sampler is personally responsible for the care and custody of the sample until transferred. 

The field logbook will be used to note information regarding collection of samples and any observations.  All 

entries will be signed and dated.  Field logbooks will be waterproof and bound.  The logbook will be dedicated to 

the project and pages will not be removed. Corrections will be made by drawing a single line through the 

incorrect data and initialing and dating the correction that was made to the side of the error.  An initialed 

diagonal line will be used to indicate the end of an entry or the end of the day’s activities. 

The following information will be recorded in the field logbook by the field sampling team: 

� Name and title of author, date, and time of site entry, and physical/environmental conditions during the field 

activity; 

� Meteorological data; 

� Project number, client name, and Site name; 

� Name and title of field crew members; 

� Sample media; 

� Sample collection method, including equipment utilized; 

� Number and volume of samples collected; 

� Description of sample locations; 

� Date and start and end time of sample collection; 

� Diagrams of sampling process; 
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� Sample and QA/QC identification numbers; 

� Sample distribution; 

� Field observations; 

� Field measurements made and equipment used; 

� Calculations, results, and calibration data for field sampling and measurements; 

� References for maps and photographs of the sample location; 

� Bottle lot numbers; and 

� Dates and method of sample shipments. 

A completed sample identification label or tag that will be sequentially numbered, will be attached to each 

investigative or QC sample and the sample placed in a shipping container.  The identification on the label/tag 

must be sufficient to enable cross-reference with the logbook. The sample label/tag will be recorded using 

waterproof, non-erasable ink and will be attached to the sample container using adhesive. 

The sample labels/tags will contain the following information: 

� Sample location/number identification; 

� Site/Project name; 

� Date and time of sample collection; 

� Designation of the sample as a grab or composite; 

� Type of sample matrix; 

� Name/initials of the sampler; 

� Whether the sample is preserved or unpreserved; 

� Space for laboratory sample number (only on the sample tag); and 

� General types of analysis to be performed. 

 

5.4. FIELD CUSTODY PROCEDURES AND DOCUMENTATION 

For groundwater and soil samples, chain-of-custody records will be kept starting at the time that sample 

containers are placed in the coolers for transportation to the laboratory.  One completed chain-of-custody 

record must be kept with each sample cooler at all times.  Example chain-of-custody forms are provided in the 

laboratory’s Quality Assurance Manual (QAM). 

The following measures will be taken when completing a chain-of-custody record: 
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� Chain-of-custody forms will be completed in waterproof, non-erasable ink. 

� Chain-of-custody forms will be completed neatly using printed text.  If a simple mistake is made, the error 

will be lined out with a single line and initialed and dated. 

� Each separate sample entry will be sequentially numbered. 

� The use of "Ditto" or quotation marks to indicate repetitive information in columnar entries should be 

avoided.  If numerous repetitive entries must be made in the same column, a continuous vertical arrow will 

be used between the first entry and the next different entry. 

� When more than one chain-of-custody form is used for a single shipment, each form will be consecutively 

numbered using the "Page ___ of ___" format. 

� If necessary, additional instructions will be placed directly onto the chain-of-custody form. 

� Acronyms used on a chain-of-custody form will be defined. 

For groundwater and soil samples, the chain-of-custody form will contain the following information: 

� Project identification and number; 

� Sample description/location; 

� Required analysis; 

� Date and time of sample collection; 

� Type and matrix of sample; 

� Number of sample containers; 

� Analysis requested/comments; 

� Sampler signature/date/time; 

� Date and signature of the field representative; 

� Date and signature of the laboratory representative; 

� Carrier used to ship coolers; and 

� Air bill number (if shipped by a commercial carrier). 

 

In the case that high concentrations are suspected to be present in the samples, a note to that effect will be 

included on the chain-of-custody form. 

Environmental samples will be packed prior to shipment using the following procedures (where applicable): 

� Select a sturdy cooler in good repair and clean.  Secure and tape the drain plug with fiber or duct tape.   

� Be sure the lids on all bottles are tight (will not leak) and baggies are sealed. 

� Where applicable, add ice that has been placed in heavy-duty polyethylene bags and properly sealed on top of 

or between the samples.  Pack samples securely to eliminate breakage during shipment with ice packs to 

maintain the inside temperature at approximately 4 °C ±2 °C. 

� Sampling containers will be packed with packing materials.  When possible, sample container preparation 

and packing for shipment will be completed in a well-organized and clean area.  Sample containers will be 

prepared for shipment by wiping containers clean of debris/water using paper towels.  Paper towels will be 

disposed with the personal protective equipment (PPE).   

� Place chain-of-custody record into a Ziploc plastic bag, tape the bag to the inner side of the cooler lid, and 

close the cooler and securely tape (preferably with fiber tape) the top of the cooler shut.  Two custody seals 

will be affixed to the latch and lid of the cooler.  The number of the security seal will be recorded on the 
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chain-of-custody form.  The custody seals will consist of adhesive-backed tape that easily rips if it is 

disturbed.  The field sampler will initial and date the seal.  The seals must be broken to open the cooler and 

will indicate tampering if the seal is broken before receipt at the laboratory. 

� A label containing the name and address of the shipper will be placed on the outside of the container. 

5.5. SAMPLE TRANSPORTATION 

The field sampling team will either hand deliver or ship the cooler via an overnight delivery service or contact 

the laboratory to send a courier for pick up.  Prior to shipment of sample coolers, the field sampling team will 

contact the laboratory to notify the laboratory of the shipment. 

Samples will remain in the custody of the sampler until transfer of custody is completed.  Transfer consists of: 

� Delivery of samples to the Laboratory Sample Custodian; and/or 

� Signature of the Laboratory Sample Custodian on the chain-of-custody form as receiving the samples and 

signature of sampler as relinquishing the samples. 

The field sampling team will ship by commercial carrier the coolers containing groundwater and soil samples to 

TA Buffalo.   

The chain-of-custody document will be completed by the field sampler and provided for each sample cooler or 

box.  When transferring the possession of samples, individuals relinquishing and receiving will sign, date, and 

note the time on the chain-of-custody.  Custody of samples must be continuous between parties and time gaps 

must not be present.  Each shipment of samples to the laboratory must have its own chain-of-custody record 

with the contents of the shipment, method of shipment, name of courier, and other pertinent information 

written on the record.  The original record accompanies the shipment and the copies are kept with the field 

logbook and distributed to the O’Brien & Gere Project Manager.  The laboratory will be notified daily of each 

sample shipment.  Freight bills, postal service receipts, and bills of lading will be retained as permanent 

documentation. 

If a carrier is used to take samples between the sampler and the laboratory, the air bill number must be written 

on the chain-of-custody. 

Groundwater and soil samples will be shipped or transported within 24 hours of being collected and will arrive 

at the laboratory no later than 48 hours after sample collection.   

5.6. LABORATORY CUSTODY PROCEDURES 

Laboratory custody procedures continue when the samples are received by the laboratory.  When the samples 

arrive at the laboratory, the Laboratory Sample Custodian will sign the courier’s air bill or bill of lading (unless 

hand-delivered) and will note the cooler temperature on the chain-of-custody form, where applicable.  If the 

cooler temperature is greater than 6 °C, the O’Brien & Gere Project Manager will be notified.  If the samples were 

shipped, the courier’s air bill number will be attached to the chain-of-custody and the air bill number will be 

written on the chain-of-custody form.  If the cooler or box arrives at the laboratory after hours, an external 

chain-of-custody will be properly filled out and will accompany the cooler until the laboratory receives the 

cooler. 

The Laboratory Sample Custodian's duties and responsibilities upon sample receipt will be to: 

� Document receipt of samples by signing the record with the date and time of sample receipt. 

� Note the cooler temperature on the chain-of-custody form. 

� Inspect sample shipping containers for the presence or absence of custody seals (only if shipped via 

overnight courier) and for container integrity. 

� Sign the appropriate forms or documents, verify, and record the agreement or disagreement of information 

on sample documents and, if there are discrepancies, record the problem and notify the O’Brien & Gere 
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Project Manager. 

� Assign a number for each sample upon receipt.  That sample number will be placed on the sample label which 

will remain attached to the sample container. 

� Log sample information into the laboratory sample tracking system. 

� Label sample with a unique, sequential laboratory sample number. 

� Place samples in the walk-in cooler or sample storage area that is a secure, limited-access storage. 

If QC samples have not been properly identified during sample collection, the Laboratory Project Manager will 

contact the O’Brien & Gere Project Manager to assign QC samples prior to the start of sample analysis. 

The laboratory will immediately contact the O’Brien & Gere Project Manager if issues pertaining to sample 

condition or documentation are detected (e.g., broken security seal; broken, open, or otherwise compromised 

sample containers; chain-of-custody information in disagreement with sample labels).   

5.7. FINAL EVIDENCE FILES 

The final evidence file will be the central repository for documents that constitute evidence relevant to sampling 

and analysis activities as described in this QCD.  O’Brien & Gere is the custodian of the evidence file and 

maintains the contents of evidence files for the Site, including relevant records, reported, logs, field notebooks, 

pictures, subcontractor reports, and data reviews. 

Copies of the laboratory data packages will be stored by the laboratory for incorporation into the sample file.  

The Laboratory Project Manager will be responsible for laboratory data packages.  

Upon completion of the analyses, the O’Brien & Gere Project Manager will begin assimilating the field and 

laboratory data.  In this way, the file for the samples will be generated.  The final file for the sample will be 

stored at O’Brien & Gere and will consist of the following:  

� Laboratory data packages, including summary and raw data from the analysis of environmental and QC 

samples, chromatograms, mass spectra, calibration data, work sheets, and sample preparation log 

� Chain-of-custody records 

� Data validation reports 

� Field notebooks and data 

� Field collection report 

� Pictures and drawings, if applicable 

� Progress and QA reports 

� Contractor and subcontractor reports 

� Correspondence. 

The evidence file must be maintained in a secured, limited access area until submittals for the project have been 

reviewed and approved, and for a minimum of 10 years past the submittal date of the final report. 
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6.  LABORATORY SAMPLE STORAGE AND HANDLING  

At the laboratory, the analysts will be required to log samples and extracts in and out of storage as the analysis 

proceeds.   

There must not be a lapse in the custody for the sample containers and exchanges of custody must be 

documented on the form.  Samples will be returned to secure storage at the close of business.  Care must be 

exercised to properly complete, date, and sign records needed to generate the data package.  

Procedures to be followed by the laboratory include: 

� Samples will be handled by the minimum number of people possible. 

� The laboratory will set aside a secured sample storage area consisting of a clean, dry, refrigerated, isolated 

room. 

� A specific person will be designated sample custodian.  Incoming samples will be received by the custodian 

who will indicate receipt by signing the chain-of-custody form. 

� The custodian will ensure that samples which are heat-sensitive, light-sensitive, radioactive, or which require 

special handling in other ways, are properly stored and maintained prior to analysis. 

� The analytical area will be restricted to authorized personnel only. 

� After sample analyses are complete, the analytical data will be kept secured and released to authorized 

personnel only. 
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7. ANALYTICAL METHODS, TARGET ANALYTES AND REGULATORY CRITERIA 

Tables Table 2-1A, Table 2-1B, Table 2-2A, Table 2-2B, Table 2-3A, Table 2-3B, Table 2-4A and Table 
2-4B present the analytical methods, target analytes, detection limits and regulatory criteria for the sampling 

activities.  

7.1. ANALYTICAL METHODS AND LABORATORY ANALYSIS  

To obtain data of a quality sufficient to meet the project DQOs, the following methods will be used for analysis of 

the sample collected for the RI: 

� VOCs and SVOC analyses by gas chromatography/mass spectrometry (GC/MS) 

� PCBs by GC 

� Metals by inductively coupled plasma (ICP) 

� Mercury by cold-vapor atomic absorption 

� Total cyanide by colorimetric technique 

The laboratory will adhere to the specific analyses and QA/QC requirements in the analytical methods listed in 

Table 1 and additional requirements listed in this QCD.  The most recent laboratory control limits for accuracy 

and precision, will be used to evaluate the sample data.  In addition, the QC requirements and corrective actions 

listed in Tables 3-1 to 3-4, which augment the method requirements, will be followed by the laboratory.   

In the event of an analytical system failure, the Laboratory Project Manager will identify the situation and 

provide corrective action guidance.  The O’Brien & Gere QAO will be notified and the situation will be 

documented in the data package case narrative.  

Matrix interferences will be identified and documented during the analytical process.  Samples may be diluted 

only if analytes of concern generate responses in excess of the linear range of the instrument.  MDLs and QLs 

may only be achieved in an undiluted sample free of matrix interferences or of high concentrations of target 

analytes.  If matrix interferences are encountered or if high concentrations of target compounds are present, 

established MDLs and QLs may not be achievable without impacting the instrument quality.  If the laboratory 

has taken appropriate actions and matrix interferences prevent the laboratory from achieving the specified 

detection limits, the O’Brien & Gere QAO will be contacted as soon as the situation is identified.  The Laboratory 

Project Manager will document, in the data package case narrative, how the laboratory demonstrated good 

analytical practices in order to attempt to achieve the specified reporting detection limits.   

Blanks will not be subtracted from target analyte results. 

The generated data will be input into the laboratory DBMS. 

Complete descriptions of analytical procedures to be used in the laboratory are described in the methods, the QC 

requirements and corrective actions listed in this QCD and the laboratory SOPs.  The laboratory SOPs and QAM 

are available upon request.   

7.2. TARGET ANALYTES AND DETECTION LIMITS 

The MDL is defined as the minimum concentration of a substance that can be measured and reported with 99% 

confidence that the analyte concentration is greater than zero and is determined from analysis of a sample in a 

given matrix containing the analyte.  The QL is the lowest concentration that can be reliably quantified within 

specified limits of precision and accuracy during routine laboratory operations.   

TA Buffalo will evaluate non-detected results for groundwater and soils to the MDLs and report the non-
detected results referencing the QL.  ).  The QL concentration is established by the lowest standard in the 
instrument calibration. For the remaining data, results that are less than the QLs but greater than or equal 
to the MDLs will be reported using the “J” flag.  For example, for a target analyte with a QL of 10 ug/L and 
an MDL of 2 ug/L, a non-detected result is reported as 10 ug/L "U", indicating that a concentration greater 
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than or equal to the MDL was not detected by the laboratory.  A detected concentration of 6 ug/L is 
reported as 6 "J" and a detected concentration of 23 ug/L is reported without a laboratory flag.  The 
laboratory must include both QLs and MDLs on the sample result sheet reported to the data user. 

The QLs and MDLs listed in Tables Table 2-1A, Table 2-1B, Table 2-2A, Table 2-2B, Table 2-3A, Table 2-
3B, Table 2-4A and Table 2-4B, or the most recent MDLs and QLs, will be reported by the laboratory on the 

sample result sheets.  Laboratories periodically update the MDL and QL values as part of internal laboratory 

policy.  

The lowest calibration standard will establish the QLs for the target analytes that will be reported by the 

laboratory.   

7.3. REGULATORY CRITERIA 

Tables Table 2-1A, Table 2-1B, Table 2-2A, Table 2-2B, Table 2-3A, Table 2-3B, Table 2-4A and Table 
2-4B present the applicable regulatory criteria which will be used to evaluate analytical data for the sampling 

activities.  The following remediation standards are applicable to the RI activities and will be utilized to evaluate 

data from the sampling events: 

For groundwater samples:  

� New York State Class GA Ground Water Standards, current as of October 2013.    

For soil samples: 

�  Maximum Concentration of Contaminants for the Toxicity Characteristic concentrations current 

as of October 2013. 

� Unrestricted SCOs indicates 6 NYCRR Part 375 soil cleanup objectives, current as of October 

2013.  
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8. QUALITY CONTROL REQUIREMENTS AND MEASUREMENT PERFORMANCE CRITERIA 

The overall effectiveness of a QA/QC program depends on operating in the field and laboratory according to a 

program that systematically ensures the precision and accuracy of analyses by detecting errors and preventing 

their recurrence or measuring the degree of error inherent in the methods applied.   

Quality Assurance is an integrated system of activities involving planning, quality assessment, reporting and 

quality improvement to ensure that a program meets defined standards of quality with a stated level of 

confidence.  Quality Control involves the technical activities that measure the quality of a program so that it 

meets the needs of users.  

The following sections describe the QC checks that will be utilized in the field and laboratory during this project. 

8.1. LABORATORY QA/QC CHECKS 

Tables 3-1 to 3-4 summarize the laboratory QC checks, frequency of analysis, control limits, and laboratory 

corrective actions for the analytical method to be used in this project.  A brief description of laboratory QA/QC 

analyses is presented in the following subsections. 

8.1.1. GC/MS Tuning 

Tuning and performance criteria are established to verify mass resolution, identification, and to some degree, 

instrument sensitivity.  These criteria are not sample specific; conformance is determined using standard 

materials.  Therefore, these criteria should be met in all circumstances. 

8.1.2. Calibration 

Compliance requirements for satisfactory instrument calibration are established to verify that the instrument is 

capable of producing acceptable quantitative data.  Initial calibration demonstrates that the instrument is 

capable of acceptable performance at the beginning of analysis, and continuing calibration and performance 

checks document satisfactory maintenance and adjustment of the instrument on a day-to-day basis.   

8.1.3. Blanks 

Several types of blanks will be analyzed by the laboratory. Corrective action procedures will be implemented for 

blank analyses if target compounds are detected at concentrations greater than the applicable criteria.  The 

criteria for evaluation of blanks apply to any blank associated with a group of samples collected, prepared 

and/or analyzed at the same time, where applicable. If problems with a blank exist, data associated with the 

project must be carefully evaluated to determine whether or not there is an inherent variability in the data for 

the project, or if the problem is an isolated occurrence not affecting other data. 

For groundwater and soil samples, a method blank is an analyte-free blank that undergoes the preparation 

procedures applied to a sample.  These samples are analyzed to examine whether sample preparation and 

analysis techniques result in sample contamination.  The laboratory will prepare and analyze a method blank 

with each group of samples that are extracted, digested, or analyzed at the same time.  

Field rinsate blanks are analyzed to assess contamination introduced during field sampling procedures and 

sample shipment, respectively.  Field rinsate blank collection begins with two sets of identical bottles; one set 

filled with target analyte-free water provided by the laboratory, and one empty set of bottles identical to those 

provided for aqueous sample collection.  At the field location, in an area suspected to be contaminated, the water 

is passed from the full set of bottles through the dedicated or field decontaminated sampling device(s) and into 

the empty set of bottles. This will constitute identical bottle to bottle transfer.   The field rinsate blank samples 

will be subject to the same analyses as the environmental samples.  One field rinsate blank will be collected 

during each day of the sampling event or one per 10 samples. 

Trip blanks will be prepared as other samples submitted for VOC analysis and will contain analyte-free water or 

preservative, as appropriate.  A trip blank will be prepared by the laboratory, using the same preservation 

technique as that used to prepare the sample containers, from the same source as the method blank water, and 

sent to the Site in the cooler with the other sample containers.  The trip blank will undergo shipment from the 



 FORMER ITHACA GUN FACTORY SITE REMEDIAL INVESTIGATION - QUALITY CONTROL DOCUMENT (QCD) 

 

16 | Final: OCTOBER 28, 2013  

I:\Ithaca-Falls.17546\49289.Former-Ithaca-G\Docs\Reports\RIWP\QCD\Updated_Karen_Storne\Ithaca Gun QCD Text 1025 2013.docx 

sampling site to the laboratory in coolers with the environmental samples to be analyzed for VOCs.  Trip blanks 

will be analyzed for VOCs to determine if contamination has taken place during sample handling and/or 

shipment.  Trip blanks will be included in sample coolers at a frequency of either one trip blank per cooler, 

consistent with O’Brien & Gere’s internal policy, or one trip blank per shipment of samples sent to the laboratory 

for VOCs. 

8.1.4. Internal Standards Performance 

Internal standards, which are compounds not found in environmental samples, will be spiked into samples, 

blanks, MS/MSDs, and laboratory control samples (LCSs) at the time of sample preparation.  Internal standards 

must meet retention time and performance criteria specified in the analytical method or the sample will be 

reanalyzed. 

8.1.5. Surrogate Recovery 

Accuracy and matrix biases for individual samples are monitored for organic analyses using surrogate additions.  

Surrogates are compounds similar in nature to the target analytes; the surrogates are spiked into aqueous and 

solid samples, blanks, and QC samples prior to sample preparation for organic analyses.  The evaluation of the 

results of these surrogate spikes is not necessarily straightforward.  The sample itself may produce effects due 

to such factors as interferences and high concentrations of analytes.  Since the effects of the sample matrix are 

frequently outside the control of the laboratory and may present relatively unique problems, the review and 

validation of data based on specific sample results is frequently subjective. 

8.1.6. Laboratory Control Samples 

LCSs are standard solutions that consist of known concentrations of the complete list of target analytes spiked 

into laboratory analyte-free water or sand.  They are prepared or purchased from a certified manufacturer from 

a source independent from the calibration standards to provide an independent verification of the calibration 

procedure. These QC samples are then prepared and analyzed following the same procedures employed for 

environmental sample analysis to assess method accuracy independently of sample matrix effects.  The 

laboratory will prepare and analyze a LCS with each group of samples of similar matrix that are extracted, 

digested, or analyzed at the same time. For VOC analysis, one LCS will be analyzed with each analytical sequence 

in a 12-hour period for each matrix.  Percent recoveries will be evaluated to assess the efficiency of the 

preparation and analysis method independent of sample matrix effects. 

8.1.7. MS/MSD Samples 

MS/MSD data are generated to determine long-term precision and accuracy of the analytical method with 

respect to sample matrices.  Generally, the MS/MSD data alone are not used to evaluate the precision and 

accuracy for associated organic samples since data may reflect specific matrix effects only present within one 

sample. 

One set of MS/MSD samples will be collected for every 20 environmental samples (minimum frequency of 5%) 

or one per matrix for less than 20 samples.  If less than 20 samples are collected, one MS/MSD set will be 

collected.  Whenever possible, MS/MSD samples will be prepared and analyzed within the same batch as the 

environmental samples.  MS/MSD samples will be spiked at the laboratory with the complete list of target 

analytes.   

8.1.8. Compound Identification and Quantitation 

The objective of the qualitative criteria is to minimize the number of erroneous identifications of compounds.  

An erroneous identification can either be a false positive (reporting a compound present when it is not) or a 

false negative (not reporting a compound that is present).  The identification criteria can be applied much more 

easily in detecting false positives than false negatives.  Negatives, or non-detect compounds on the other hand, 

represent an absence of data and are therefore much more difficult to assess.  The objective for quantitative 

requirements is to maximize the accuracy of data and sensitivity of the instrument.  Unless sample screening 

indicates the presence of high concentration target analytes, samples will be analyzed undiluted to maximize 

sensitivity.  Samples must be reanalyzed at the appropriate dilution when concentrations exceed the linear 
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calibration range to maximize accuracy.  Matrix interferences will be identified and documented.  Samples may 

be diluted only if analytes of concern generate responses in excess of the linear range of the instrument.   

8.2. FIELD QA/QC CHECKS 

In order to evaluate data quality, QA/QC samples will be collected during the sampling activities.  Table 1 lists 

the environmental samples and corresponding QC samples to be collected by analysis. 

8.2.1. Field Duplicate Samples 

Collection of field duplicate samples provides for the evaluation of the laboratory's precision performance by 

comparing analytical results of two samples from the same location.  They are also collected to evaluate field 

sample collection precision procedures. Samples are collected from one location and sent to the laboratory blind 

(with two different sample identifications).   

Duplicates of solid samples submitted for VOC analysis are obtained from discrete locations without mixing.  

Duplicates for the remaining analyses require homogenization by filling a decontaminated stainless steel tray or 

bowl with the sample and mixing it with a decontaminated stainless steel instrument.  The mixed sample is 

divided in half and scooped alternatively from each half to fill the sample container.  One field duplicate sample 

will be collected for every 20 environmental samples (minimum frequency of 5%) or one per matrix for less 

than 20 samples.  If less than 20 samples are collected, one field duplicate sample will be collected. 

8.2.2. MS/MSDs 

MS/MSD samples are duplicate samples that are collected in the field and have spiking solutions added at the 

laboratory during sample preparation. MS/MSD samples are considered identical to the original sample.  The 

percent recovery of the spiked amount indicates the accuracy of the extraction as well as interferences caused 

by the matrix.  Relative percent differences (%RPD) between spike sample recoveries or between duplicate 

samples will indicate the precision of the data.  One MS/MSD sample set will be collected for every 20 

environmental samples submitted to the laboratory (minimum frequency of 5%) or one MS/MSD for less than 

20 samples. 

8.2.3. Field Rinsate Blanks 

One field rinsate blank, presented in Section 10.1.3, will be collected per 10 samples or once per day, whichever 

is more conservative. 

8.2.4. Trip Blanks 

Trip blanks, presented in Section 10.1.3, will be included in sample coolers at a frequency of either one trip 

blank per cooler, consistent with O’Brien & Gere’s internal policy, or one trip blank per shipment of samples sent 

to the laboratory for VOCs. 

8.2.5. Temperature Blanks 

Temperature blanks will consist of vials of water that have undergone shipment from the sampling site to the 

laboratory in coolers with the environmental samples to be analyzed for the sampling program.  The 

temperature of these blanks will be measured at the laboratory upon receipt of the sample cooler to verify 

compliance with the cooler temperature requirement. 

8.3. CORRECTIVE ACTION 

Generally, the following corrective actions may be taken by the laboratory. When analytical parameters that are 

within the control of the laboratory, including calibration, instrument performance, and blank criteria, are not 

met, the cause of the problem will be located and corrected.  The analytical system will then be recalibrated.  

Sample analysis will not begin until calibration, instrument performance, and blank criteria are met.  When 

matrix spike, standard, or duplicate analyses are out of control, samples analysis will cease.  The problem will be 

investigated.  Depending on the results of the overall QC program for the sample set, the data may be accepted, 

accepted with qualification, or determined to be unusable. 
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If, through the application of the corrective actions listed in this QCD, the data is determined to be unusable, the 

QC analysis will be re-prepared and reanalyzed.  If QC criteria are met upon reanalysis, only the new results are 

reported.  If QC criteria are still not met upon reanalysis, both sets of sample results will be reported and the 

O’Brien & Gere QAO will be notified of the situation at the time of sample analysis. 

If matrix interferences are suspected, the O’Brien & Gere QAO will be contacted.  Unless sample screening 

indicates the presence of high concentration target analytes, samples may be diluted in the analysis only if 

analytes of concern generate responses in excess of the linear range of the instrument.  

If the laboratory has taken appropriate actions and matrix interferences prevent the laboratory from achieving 

the specified detection limits, the O’Brien & Gere QAO will be contacted as soon as the situation is identified.  The 

Laboratory Project Manager will document, in the data package case narrative, how the laboratory 

demonstrated good analytical practices in order to attempt to achieve the specified reporting detection limits. 
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9.  DATA DELIVERABLES  

Definitive data will be generated in the laboratory. The laboratory-generated data will be entered into the 

laboratory DBMS and presented in data packages.  The laboratory will perform the data review process, 

including a minimum of 10 percent check of the data back to raw data in the secondary review by a laboratory 

supervisor.   Validation of the sample data will be performed as described in this QCD.   

Laboratory analytical data will be provided in EDD format, in accordance with the laboratory’s internal protocol 

for NYSDEC deliverable requirements for electronic data.   

Data will be managed in a relational DBMS.  Laboratory analytical data will be provided in electronic disk 

deliverable format for direct upload into the DBMS.   

Records will be incorporated into the final project files.  Field logs, data packages, and records will be included in 

the O’Brien & Gere project file which will be archived for a period of ten years. 

The laboratory is responsible for providing an EDD that matches the hardcopy and electronic data package for 

sample and analysis information.  The EDD records must be the same format (i.e., flat file format).  Field samples 

that are not collected from the project site should not be included in the laboratory report or EDD.   

The DBMS will be used to provide custom queries and reports to support data validation, data analysis, and 

report preparation.  Data validation qualifiers will be entered into the DBMS by hand.  The DBMS will be checked 

independently to minimize data transmittal error and loss.  

Generally, the information flow will include the following steps: 

� Samples will be collected in the field and transported to the laboratory. 

� Samples will be analyzed at the laboratory and data generated. 

� The laboratory data will be sent to the data validator for evaluation and to the Project Manager for 

preliminary evaluation. 

� Qualified data will be sent to data management personnel and entered into the DBMS.   

� The final data set from the DBMS will be provided to the Project Manager for data evaluation in terms of 

project goals. 

� Project decisions based on results of the data analysis will be reported to Sunoco.   

Records will be incorporated into the final project files for the samples.  The field logs, data packages, and 

records will be included in the project files.  The project files will be archived by O'Brien & Gere for a period of 

ten years. 
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10.  DATA VALIDATION AND USABILITY  

Data validation will be performed on the data from the groundwater and soil sampling activities. Data validators 

from O’Brien & Gere will provide data validation services.  USEPA Region II validation guidance and NYSDEC 

DUSR guidance (NYSDEC, 2010) will be applied as described in the following section.  

Upon request by the data validator, the laboratory will provide additional or supplemental information within 

three working days of the request. 

10.1. VALIDATION PROCEDURES 

Data Validation is a process of determining the suitability of a measurement system for providing useful 

analytical data. Data validation is essentially a three-step process in which the analytical data’s QA/QC 

information is first compared to a series of QA/QC criteria. Based on the results of this comparison, the 

analytical data are then assigned qualifiers, which provide an indication of the data’s usability. Finally, an overall 

evaluation of the data’s usability is performed.  

Full validation will be performed on the groundwater and soil data generated for this project for each analytical 

method.   

Data will be evaluated during validation using the QA/QC criteria established in the analytical methods, the 

quality control requirements and corrective actions listed in Tables 3-1 to 3-4 and laboratory established 

control limits.   

Full data validation consists of a review of data summary forms and raw analytical data that are provided in the 

data packages. During the full validation, data validators will recalculate selected laboratory sample calculations 

using raw data when verifying sample results. In addition, data validators will review raw data to verify that 

compound identification was performed correctly and transcription errors are not present.   

Utilizing the DUSR process as guidance, the following questions will be considered during the validation: 

1. Is the data package complete as defined under the requirements for the most current DEC ASP Category 

B or USEPA Contract Laboratory Program (CLP) deliverables? 

2. Have the holding times been met? 

3. Do all the QC data: blanks, instrument tunings, calibration standards, calibration verifications, surrogate 

recoveries, spike recoveries, duplicate analyses, laboratory controls and sample data fall within the 

protocol required limits and specifications? 

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

5. Does an evaluation of the raw data confirm the results provided in the data summary sheets and quality 

control verification forms? 

6. Have the correct data qualifiers been used? 

7.     Have any exceedances been specifically noted in the report? 

 The following parameters will be included in the full data validation for organic and inorganic analyses, where 

applicable for each analysis method, unless otherwise noted: 

� QCD compliance 

� Chain-of-custody records 
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� Sample collection and sample preservation 

� Percent solids 

� Holding times  

� GC/MS tuning criteria  

� Instrument performance  

� Calibration  

� Analytical sequence  

� Blank analysis  

� Surrogate recovery  

� MS/MSD analysis 

� Laboratory duplicate analysis 

� Field duplicate analysis  

� LCS analysis  

� ICP interference check sample analysis  

� ICP serial dilution analysis 

� Internal standards performance  

� Target analyte identification, quantitation, and QLs  

� Confirmation analysis 

� Deliverables and documentation completeness 

Unless requested, TICs for VOC and SVOC analyses will not be evaluated as part of the validation process 

 

10.2. ASSIGNMENT OF QUALIFIERS 

Data affected by excursions from the QA/QC criteria will be qualified using the following USEPA Region II data 

validation guidance documents or the most current documents and professional judgment. 

� USEPA. 2006c. Reviewed 2009. USEPA Region II Evaluation of Metals Data for the CLP Program, SOP HW-2 

Revision 13. New York, NY. 

� USEPA. 2006d. USEPA Region II Data Validation SOP of PCBs by Gas Chromatography SW-846 Method 8082A, 

SOP HW-45 Revision 1. New York, NY. 

� USEPA. 2008. Reviewed 2009. USEPA Region II Validating Volatile Organic Compounds by SW-846 Method 

8260B, SOP HW-24 Revision 2. New York, NY. 

� USEPA. 2009. USEPA Region II Validating Semivolatile Organic Compounds by SW-846 Method 8270, SOP HW-

22 Revision 4. New York, NY. 

 

The application of these validation guidelines will be modified to reflect method and QCD requirements 

In accordance with the USEPA guidance and utilizing professional judgment, the following qualifiers will be used 

in the data validation: 

"R" Indicates that the QL or sample result is determined to be unusable due to a major deficiency in the data 

generation process. The data should not be used for any qualitative or quantitative purposes. 
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"U"  Indicates that the analyte was analyzed for, but a concentration was not detected. The sample QL is 

reported. This qualifier is also used in the validation process to signify that the detection limit of an 

analyte was revised due to blank contamination. 

"J"  Indicates that the concentration should be considered approximate. This qualifier is used when the data 

validation process identifies a deficiency in the data generation process. This qualifier is also applied by 

the laboratory when the analyte concentration is greater than the MDL but less than the QL. In the latter 

case, the identification of the analyte is not in question but the quantitation of the analyte concentration 

may be uncertain. 

"UJ"  Indicates that the analyte was analyzed for, but a concentration was not detected. The sample QL is 

reported and should be considered approximate. This qualifier is used when the data validation process 

identifies a deficiency in the data generation process.  

“JN “ Indicates that there is presumptive evidence that the analyte is present, but it has not been confirmed 

due to confirmation excursions. 

The following guidelines will be used regarding the assignment of qualifiers and the evaluation of data. The data 

quality evaluation results in only one type of qualifier (“U”, “J”, “UJ,” or “R”) for each analyte. In a case when 

several qualifiers are applicable for the same analyte, the cumulative effect of the various QA/QC excursions is 

employed in assigning the final data qualifiers. For example, the final data qualifier is the “R” qualifier if a sample 

result is affected by low surrogate recoveries, for which the “UJ” qualifier is applied, but low MS/MSD recoveries 

result in the rejection of the sample result (application of the “R” qualifier). 

10.3. DATA USABILITY EVALUATION 

The specific data quality requirements including precision, accuracy, representativeness, comparability, 

sensitivity, and completeness will be assessed during data validation.  Data usability with respect to the DQOs 

and data uses will be compared to the project requirements.  In the event that the completeness objective of 95 

percent is not achieved, samples may be recollected at the discretion of the O’Brien & Gere Project Manager. 

Based on the QA/QC information review and the qualifiers assigned to the analytical data, an overall evaluation 

of the data’s usability will be performed.  Data usability is defined as the percentage of data that remains 

unqualified or is qualified as approximate or non-detected due to blank contamination, divided by the data 

reported by the laboratory times 100.  The percent usability excludes the data qualified as rejected due to major 

QA/QC excursions.  The non-usable data is defined as the percentage of the data qualified as rejected divided by 

the data reported by the laboratory times 100.  The data usability will be provided for each type of analysis 

performed. 

The data usability evaluation considers the data parameters of precision, sensitivity, accuracy, 

representativeness, comparability, and completeness which are described as follows: 
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� Precision is evaluated through the review of field duplicate samples, laboratory duplicates, and MS/MSD 

samples. 

� Sensitivity is evaluated through the review of reported detection limits. 

� Accuracy is evaluated through the review of MS/MSD samples, internal standards, surrogate recoveries, LCS 

recoveries, calibration, and instrument performance checks. 

� Representativeness is evaluated through the review of holding times, sample preparation, blank analysis, and 

target compound identification and quantification. 

� Comparability is evaluated through the review of the analytical methods and reporting procedures for 

consistency. 

� Completeness is defined as the overall percentage of sample results that are determined to be usable. 

 

10.4. DATA VALIDATION REPORT 

The DUSR will contain separate QA sections in which data quality information collected during the investigation 

is summarized. The DUSR will include the following: 

� Guidelines used to evaluate the data. 

� Data qualifiers applied to sample results. 

� Summary of samples collected and analyses performed. 

� Narrative that identifies major and minor analysis excursions detected for each parameter evaluated for each 

analysis. 

� Additional issues and information that may be beneficial to the data user are discussed. 

� Data summary forms. 

� Data usability.  

The DUSR will be prepared under the direction of the QAO. 
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Table 1.  Field Sampling Summary 

 

Parameter (Method) 
Matrix 

 

Sample Containers 

and Volumes 

 

Preservation 

 

 

Holding Times 

 

 

 

Number of 

Investigative 

Samples 

 

QC sample frequency 

 

Field 

Duplicate 

 

Trip 

Blank 

 

MS/MSD  

and Spike 

Duplicate 

 

Field 

Rinsate 

Blank 

VOCs 

(USEPA Methods 

5030C/5035A/8000C/ 

8260C)
2A 

Groundwater 3 - 40-milliliter glass 

vials with Teflon® 

lined septum caps 

≤6°C 

HCL to pH≤2 

FC 

Sealed and 

Headspace Free 

Analysis within 14 

days from collection 

for preserved 

samples. 

Analysis within 7 

days from collection 

for samples not acid 

preserved. 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

1 each in 

cooler 

with 

VOC 

samples 

One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 

Vinyl chloride, Styrene  

(USEPA Methods  

5030C/5035A/8000C/ 

8260C)
2A 

 

Groundwater 3- 40-milliliter glass 

vials with Teflon® 

lined septum caps 

≤6°C 

Unpreserved 

Analysis within 7 

days from collection 

for unpreserved 

samples. 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

1 each in 

cooler 

with 

VOC 

samples 

One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 
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Table 1.  Field Sampling Summary 

 

Parameter (Method) 
Matrix 

 

Sample Containers 

and Volumes 

 

Preservation 

 

 

Holding Times 

 

 

 

Number of 

Investigative 

Samples 

 

QC sample frequency 

 

Field 

Duplicate 

 

Trip 

Blank 

 

MS/MSD  

and Spike 

Duplicate 

 

Field 

Rinsate 

Blank 

VOCs Low Level 

 (USEPA Methods 

5035A/8000C/8260C)
2A

 

 

 

 

 

Soil  Encore sampler 

used to collect and 

transport sample in 

accordance with 

USEPA Method 

5035A. 

≤6°C 

Sealed and 

Headspace Free 

 

At the laboratory: 

For Encore sampler: 

extrude sample to a 

sealed vial and 

freeze to -7°C within 

48 hours from 

collection. Analysis 

must be performed 

within 14 days from 

collection. 

Otherwise, 48 hours 

from collection to 

analysis. 

 

For TCLP :14 days 

from collection to 

extraction.  14 days 

from extraction to 

analysis. 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

1 each in 

cooler 

with 

VOC 

samples 

One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 
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Table 1.  Field Sampling Summary 

 

Parameter (Method) 
Matrix 

 

Sample Containers 

and Volumes 

 

Preservation 

 

 

Holding Times 

 

 

 

Number of 

Investigative 

Samples 

 

QC sample frequency 

 

Field 

Duplicate 

 

Trip 

Blank 

 

MS/MSD  

and Spike 

Duplicate 

 

Field 

Rinsate 

Blank 

Vinyl chloride, Styrene 

Low Level  

(USEPA Methods 

5035A/8000B/8260C)
2A 

 

Soil  Encore sampler 

used to collect and 

transport sample in 

accordance with 

USEPA Method 

5035A. 

≤6°C 

Sealed and 

Headspace Free 

 

At the laboratory: 

For Encore sampler: 

extrude sample to a 

sealed vial and 

freeze to -7°C within 

48 hours from 

collection. Analysis 

must be performed 

within 7 days from 

collection. 

Otherwise, 48 hours 

from collection to 

analysis. 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

1 each in 

cooler 

with 

VOC 

samples 

One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 

VOCs Low Level 

(USEPA Methods 

5035A/8000C/8260C)
2A

 

 

 

 

 

Wet Soil 1-40 or 60 milliliter 

wide-mouth glass 

vials with Teflon® 

lined septum caps, 

for air-tight and 

headspace free 

seal. 

≤6°C 

Sealed and 

Headspace Free 

 

Within 48 hours of 

collection: De-

ionized water added, 

sample preserved at 

4®C.  Or sample  

frozen to  -7°C 

Analysis within 14 

days from collection. 

Otherwise 48 hours 

from collection to 

analysis. 

 

 

 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

1 each in 

cooler 

with 

VOC 

samples 

One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 
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Table 1.  Field Sampling Summary 

 

Parameter (Method) 
Matrix 

 

Sample Containers 

and Volumes 

 

Preservation 

 

 

Holding Times 

 

 

 

Number of 

Investigative 

Samples 

 

QC sample frequency 

 

Field 

Duplicate 

 

Trip 

Blank 

 

MS/MSD  

and Spike 

Duplicate 

 

Field 

Rinsate 

Blank 

VOCs Medium Level 

 (USEPA Methods 

5035A/8000C/8260C)
2A 

 

 

Soil  Encore sampler in 

accordance with 

USEPA Method 

5035A. 

Or 1-40 milliliter 

glass vials with 

Teflon® lined 

septum caps, for 

air-tight and 

headspace free seal 

in accordance with 

USEPA Method 

5035A. 

5 grams sample 

volume required. 

≤6°C 

Sealed and 

Headspace Free 

 

At the laboratory 

within 48 hours of 

collection: 

Add methanol 

solution to 5 grams 

of sample in 

accordance with 

USEPA Method 

5035A. 

14 days from 

collection to analysis 

 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

1 each in 

cooler 

with 

VOC 

samples 

One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 

SVOCs 

(USEPA Methods 

3510C/8000C/8270D)
1,2,2A 

Groundwater 2-one liter amber 

glass container with 

Teflon® lined screw 

caps 

 

≤6°C 

 

 

7 days from 

collection to 

extraction; 40 days 

from extraction to 

analysis. 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

NA One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 
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Table 1.  Field Sampling Summary 

 

Parameter (Method) 
Matrix 

 

Sample Containers 

and Volumes 

 

Preservation 

 

 

Holding Times 

 

 

 

Number of 

Investigative 

Samples 

 

QC sample frequency 

 

Field 

Duplicate 

 

Trip 

Blank 

 

MS/MSD  

and Spike 

Duplicate 

 

Field 

Rinsate 

Blank 

SVOCs  

(USEPA Methods 

3541/3550C/8000C/ 

8270D)
2,2B 

Soil  250 milliliter wide 

mouth glass 

container with 

Teflon® lined lid. 

100 grams sample 

volume required 

≤6°C 

 

 

14 days from 

collection to 

extraction; 40 days 

from extraction to 

analysis 

 

For SPLP: 14 days 

from collection to 

extraction,  7 days 

from extraction to 

extraction. 

40 days from 

extraction to analysis 

 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

NA One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 

 PCBs 

(USEPA Methods 

8000C/8082A)
2,2B

 

Groundwater 2-one liter amber 

glass containers 

with Teflon® lined 

screw caps 

≤6°C 

 

None 

Project Holding 

Time: 

7 days from 

collection to 

extraction; 40 days 

from extraction to 

analysis 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

NA One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 

 PCBs 

(USEPA Methods 

8000C/8082A)
2,2B

 

Soil Boring, 

Surface Soil 

250 milliliter wide 

mouth glass 

container with 

Teflon® lined lid. 

100 grams sample 

volume required 

≤6°C None 

Project Holding 

Time:14 days from 

collection to 

extraction; 40 days 

from extraction to 

analysis 

 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

NA One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 
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Table 1.  Field Sampling Summary 

 

Parameter (Method) 
Matrix 

 

Sample Containers 

and Volumes 

 

Preservation 

 

 

Holding Times 

 

 

 

Number of 

Investigative 

Samples 

 

QC sample frequency 

 

Field 

Duplicate 

 

Trip 

Blank 

 

MS/MSD  

and Spike 

Duplicate 

 

Field 

Rinsate 

Blank 

Total  Metals  

(USEPA Methods 

3010A/6010C)
2,2C 

Groundwater 1-1000 milliliter 

polyethylene or 

fluorocarbon (TFE 

or PFA) container. 

500 milliliters 

sample volume 

required. 

 

HNO3 to pH<2 

≤6°C 

 

 

 

180 days from 

collection to analysis 

 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

NA One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 

Total Metals  

(USEPA Methods 

3050B/6010C)
1,2 

Soil  4 ounce wide 

mouth 

polyethylene or 

fluorocarbon (TFE 

or PFA)   container. 

50 grams sample 

volume required. 

≤6°C 

 

180 days from 

collection to analysis 

For SPLP: 180 days 

from collection to 

extraction, 180 days 

from extraction to 

analysis 

 

 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

NA One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 

Mercury 

(USEPA Method 7470A)
2B 

Groundwater 1-1000 milliliter 

polyethylene or 

fluorocarbon (TFE 

or PFA) container. 

500 milliliters 

sample volume 

required. 

≤6°C 

HNO3 to pH<2 

28 days from 

collection to  analysis 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

NA One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 
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Table 1.  Field Sampling Summary 

 

Parameter (Method) 
Matrix 

 

Sample Containers 

and Volumes 

 

Preservation 

 

 

Holding Times 

 

 

 

Number of 

Investigative 

Samples 

 

QC sample frequency 

 

Field 

Duplicate 

 

Trip 

Blank 

 

MS/MSD  

and Spike 

Duplicate 

 

Field 

Rinsate 

Blank 

Mercury 

(USEPA Method 7471B)
2 

Soil  4 ounce wide 

mouth 

polyethylene or 

fluorocarbon (TFE 

or PFA)   container. 

50 grams sample 

volume required. 

≤6°C 

 

28 days from 

collection to  analysis 

For SPLP: 28 days 

from collection to 

extract generation, 

28 days from 

extraction to analysis 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

NA One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 

Total Cyanide 

(USEPA Method 9012B)
1 

Groundwater  
 

1-1000 milliliter 

polyethylene  or 

fluorocarbon (TFE 

or PFA)   container. 

500 milliliters 

sample volume 

required. 

 

<6°C 

NaOH to pH≥12 

OA 

 

14 days from 

collection to  analysis 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

NA One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 

Total Cyanide 

(USEPA Method 9012B)
1 

Soil  
 

1-1000 milliliter 

polyethylene  or 

fluorocarbon (TFE 

or PFA)   container. 

500 milliliters 

sample volume 

required. 

 

<6°C 

NaOH to pH≥12 

OA 

 

14 days from 

collection to  analysis 

TBD One per 20 

samples or 

one per 

matrix (for 

less than 20 

samples) 

NA One per 20 

samples or 

one per 

matrix (for 

less than 

20 

samples) 

One per 10 

samples or 

one per 

sampling 

event as 

required for 

each matrix 

TCLP 

(USEPA Method 1311)
2C 

 

Soil 

250 milliliter wide 

mouth glass 

container with 

Teflon® lined lid.  

100 grams sample 

volume required 

NA NA NA NA NA NA NA 
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Table 1.  Field Sampling Summary 

 

Parameter (Method) 
Matrix 

 

Sample Containers 

and Volumes 

 

Preservation 

 

 

Holding Times 

 

 

 

Number of 

Investigative 

Samples 

 

QC sample frequency 

 

Field 

Duplicate 

 

Trip 

Blank 

 

MS/MSD  

and Spike 

Duplicate 

 

Field 

Rinsate 

Blank 

Percent Solids  

(SM20 2540G)
3
   

Soil  100 milliliter wide 

mouth glass 

container with 

Teflon® lined lid. 

100 grams sample 

volume required 

4°C 

 

NA NA NA NA NA NA 

NOTES:  

MS/MSD indicates matrix spike/matrix spike duplicate sample for organic analyses.  Spike duplicate may be performed for inorganic analyses. 

Field blank is required at a frequency of one per 10 samples or one per sampling event if less than 10 samples are collected, for each matrix type.  Field blank is not required if 

disposable equipment is used. 

VOCs indicate volatile organic compounds. 

SVOCs indicates semivolatile organic compounds. 

PCBs indicates polychlorinated biphenyls. 

TCLP indicates toxicity characteristic leaching procedure.   

 

Method references: 

1- USEPA.  2004.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd Edition, Update IIIB. Washington D.C. 

2- USEPA.  2007.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd Edition, Update IV. Washington D.C. 

2A- USEPA.  2002-2006. SW-846. Washington D.C. 

2B- USEPA.  1995.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846,  Update IIB. Washington D.C. 

2C- USEPA.  1992.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, Update . Washington D.C. 

3- AWWA, APHA and WEF. 1998. Standard Methods for the Examination of Water and Wastewater, 20th Edition. Washington, D.C 

Source: O’Brien & Gere  
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Laboratory 

Aqueous

 QL

Laboratory 

Aqueous

 MDL

Laboratory 

TCLP QL

Laboratory 

TCLP MDL

Maximum Concentration 

of Contaminants for the 

Toxicity Characteristic

 New York State Class GA 

Ground Water Standards

Target Analyte (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

1,1,1-Trichloroethane 8260C 1 0.82 - 0.82 NL *

1,1,2,2-Tetrachloroethane 8260C 1 0.21 - 0.21 NL *

1,1,2-Trichloro-1,2,2-trifluoroethane 8260C 1 0.31 - 0.31 NL *

1,1,2-Trichloroethane 8260C 1 0.23 - 0.23 NL 1.0

1,1-Dichloroethane 8260C 1 0.38 - 0.38 NL *

1,1-Dichloroethene 8260C 1 0.29 1 0.29 700 *

1,2,3-Trichlorobenzene 8260C 1 0.41 - 0.41 NL 5

1,2,4-Trichlorobenzene 8260C 1 0.41 - 0.41 NL *

1,2-Dibromo-3-chloropropane 8260C 1 0.39 - 0.39 NL 0.4

1,2-Dibromoethane 8260C 1 0.73 - 0.73 NL *

1,2-Dichlorobenzene 8260C 1 0.79 - 0.79 NL 3.0

1,2-Dichloroethane 8260C 1 0.21 1 0.21 500 0.6

1,2-Dichloropropane 8260C 1 0.72 - 0.72 NL 1.0

1,3-Dichlorobenzene 8260C 1 0.78 - 0.78 NL 3.0

1,4-Dichlorobenzene 8260C 1 0.84 1 0.84 7,500 3.0

2-Butanone 8260C 10 1.32 10 1.32 200,000 NL

2-Hexanone 8260C 5.0 1.24 - 1.24 NL NL

4-Methyl-2-pentanone 8260C 5.0 2.1 - 2.1 NL NL

Acetone 8260C 10 3 - 3 NL NL

Benzene 8260C 1 0.41 1 0.41 500 1.0

Bromochloromethane 8260C 1 0.87 - 0.87 NL 5.0

Bromodichloromethane 8260C 1 0.39 - 0.39 NL NL

Bromoform 8260C 1 0.26 - 0.26 NL NL

Bromomethane 8260C 1 0.69 - 0.69 NL NL

Carbon disulfide 8260C 1 0.19 - 0.19 NL NL

Carbon tetrachloride 8260C 1 0.27 1 0.27 500 5.0

Chlorobenzene 8260C 1 0.75 1 0.75 100,000 *

Chloroethane 8260C 1 0.32 - 0.32 NL *

Chloroform 8260C 1 0.34 1 0.34 6,000 7.0

Chloromethane 8260C 1 0.35 - 0.35 NL NL

cis-1,2-Dichloroethene 8260C 1 0.81 - 0.81 NL *

cis-1,3-Dichloropropene 8260C 1 0.36 - 0.36 NL 0.4

Cyclohexane 8260C 1 0.18 - 0.18 NL NL

Dibromochloromethane 8260C 1 0.32 - 0.32 NL NL

Dichlorodifluoromethane 8260C 1 0.68 - 0.68 NL *

Ethylbenzene 8260C 1 0.74 - 0.74 NL *

Isopropylbenzene 8260C 1 0.79 - 0.79 NL *

Methyl acetate 8260C 1 0.5 - 0.5 NL NL

Methyl tert-butyl ether 8260C 1 0.16 - 0.16 NL NL

Methylcyclohexane 8260C 1 0.16 - 0.16 NL NL

Methylene chloride 8260C 1 0.44 - 0.44 NL *

Styrene 8260C 1 0.73 - 0.73 NL *

Tetrachloroethene 8260C 1 0.36 1 0.36 700 *

Toluene 8260C 1 0.51 - 0.51 NL *

trans-1,2-Dichloroethene 8260C 1 0.9 - 0.9 NL *

trans-1,3-Dichloropropene 8260C 1 0.37 - 0.37 NL 0.4

Trichloroethene 8260C 1 0.46 1 0.46 500 *

Trichlorofluoromethane 8260C 1 0.88 - 0.88 NL *

Vinyl chloride 8260C 1 0.9 1 0.9 200 2.0

Xylene-m,p 8260C 2 0.66 - 0.66 NL 5.0

Xylene-o 8260C 1 0.76 - 0.76 NL 5.0

Xylenes (total) 8260C 2 0.66 - 0.66 NL *

Notes:

QLs indicates quantitation limits.

MDLs indicate method detection limits. 

ug/L indicates microgram per liter.

TCLP indicates toxicity characteristic leachate procedure

NL indicates not listed

MDLs and QLs provided by TA Buffalo, current as of October 2013.

VOC target analyte list source:

Method reference 

 USEPA.  2006.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846.  Washington D.C.

Regulatory Criteria:

New York State Class GA Ground Water Standards, current as of October 2013.

*The principle organic contaminant standard for ground water of 5 ug/L applies to this compound.

Maximum Concentration of Contaminants for the Toxicity Characteristic concentrations current as of October 2013. 

Table 2-1A.  Laboratory limits and regulatory limits for VOCs in aqueous samples

USEPA.  September 2013.  Statement of Work For Organic Superfund Methods, Multi-Media, Multi-Concentration (SOM02.1).  Washington, D.C.

USEPA 

Method
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Laboratory Low 

Level Soil 

Laboratory Low 

Level Soil 

Laboratory Medium 

Level Soil  

Laboratory 

Medium Level Soil  Un-restricted Un-restricted

 QL MDL QL MDL SCOs SCOs

Target Analytes USEPA Method (ug/kg) (ug/kg) (ug/kg) (ug/kg) (mg/kg) (ug/kg)

1,1,1-Trichloroethane 8260C 5 0.363 100 27.7 0.68 680

1,1,2,2-Tetrachloroethane 8260C 5 0.811 100 16.24 NL NL

1,1,2-Trichloro-1,2,2-trifluoroethane 8260C 5 1.14 100 50 NL NL

1,1,2-Trichloroethane 8260C 5 0.65 100 21 NL NL

1,1-Dichloroethane 8260C 5 0.61 100 30.9 0.27 270

1,1-Dichloroethene 8260C 5 0.612 100 34.6 0.33 330

1,2,3-Trichlorobenzene 8260C 5 0.531 100 46 NL NL

1,2,4-Trichlorobenzene 8260C 5 0.304 100 37.9 NL NL

1,2-Dibromo-3-chloropropane 8260C 5 2.5 100 50 NL NL

1,2-Dibromoethane 8260C 5 0.642 100 3.8 NL NL

1,2-Dichlorobenzene 8260C 5 0.391 100 25.5 1.1 1100

1,2-Dichloroethane 8260C 5 0.251 100 40.9 0.02 20

1,2-Dichloropropane 8260C 5 2.5 100 16.2 NL NL

1,3-Dichlorobenzene 8260C 5 0.257 100 26.7 2.4 2400

1,4-Dichlorobenzene 8260C 5 0.7 100 14 1.8 1800

2-Butanone 8260C 25 1.83 500 297 0.12 120

2-Hexanone 8260C 25 2.5 500 205 NL NL

4-Methyl-2-pentanone 8260C 25 1.64 500 32 NL NL

Acetone 8260C 25 4.21 500 411 0.05 50

Benzene 8260C 5 0.245 100 4.8 0.06 60

Bromochloromethane 8260C 5 0.361 100 36.1 NL NL

Bromodichloromethane 8260C 5 0.67 100 20 NL NL

Bromoform 8260C 5 2.5 100 50 NL NL

Bromomethane 8260C 5 0.5 100 22 NL NL

Carbon disulfide 8260C 5 2.5 100 45.5 NL NL

Carbon tetrachloride 8260C 5 0.484 100 25.5 0.76 760

Chlorobenzene 8260C 5 0.66 100 13.2 1.1 1100

Chloroethane 8260C 5 1.1 100 20.8 NL NL

Chloroform 8260C 5 0.309 100 68.6 0.37 370

Chloromethane 8260C 5 0.302 100 23.8 NL NL

cis-1,2-Dichloroethene 8260C 5 0.64 100 27.6 0.25 250

cis-1,3-Dichloropropene 8260C 5 0.72 100 23.9 NL NL

Cyclohexane 8260C 5 0.7 100 22.2 NL NL

Dibromochloromethane 8260C 5 0.64 100 48.4 NL NL

Dichlorodifluoromethane 8260C 5 0.413 100 43.6 NL NL

Ethylbenzene 8260C 5 0.345 100 29.1 1 1000

Isopropylbenzene 8260C 5 0.754 100 15 NL NL

Methyl acetate 8260C 5 0.93 100 47.6 NL NL

Methyl tert-butyl ether 8260C 5 0.491 100 37.8 0.93 930

Methylcyclohexane 8260C 5 0.76 100 46.8 NL NL

Methylene chloride 8260C 5 2.3 100 19.8 0.05 50

Styrene 8260C 5 0.25 100 24.1 NL NL

Tetrachloroethene 8260C 5 0.671 100 13.44 1.3 1300

Toluene 8260C 5 0.378 100 26.8 0.7 700

trans-1,2-Dichloroethene 8260C 5 0.516 100 23.6 0.19 190

trans-1,3-Dichloropropene 8260C 5 2.2 100 4.8 NL NL

Trichloroethene 8260C 5 1.1 100 27.8 0.47 470

Trichlorofluoromethane 8260C 5 0.473 100 46.9 NL NL

Vinyl chloride 8260C 5 0.6 100 33.5 0.02 20

Xylene-m,p 8260C 10 0.8 200 55.4 NL NL

Xylene-o 8260C 5 0.7 100 13 NL NL

Xylenes (total) 8260C 10 0.8 200 16.8 0.26 260

Notes:

QLs indicates quantitation limits.

MDLs indicate method detection limits. 

ug/Kg indicates microgram per killogram.

MDLs and QLs provided by TA Buffalo, current as of October 2013.

NL indicates not listed.

VOC target analyte list source:

Method reference: 

Regulatory Criteria:

Unrestricted SCOs indicates 6 NYCRR Part 375 soil cleanup objectives, current as of October 2013.

1. USEPA.   2006.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846. Washington D.C.

Table 2-1B.  Laboratory limits and regulatory limits for VOCs in soil samples

USEPA.  September 2013.  Statement of Work For Organic Superfund Methods, Multi-Media, Multi-Concentration (SOM02.1).  Washington, D.C.
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Laboratory 

Aqueous QL

Laboratory 

Aqueous MDL

Laboratory 

TCLP QL

Laboratory 

TCLP MDL

Maximum 

Concentration of 

Contaminants for the 

Toxicity Characteristic GWGA

Target Analytes USEPA Method (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

1,1´-Biphenyl 8270D 5 0.653 - - NL *

1,4-Dioxane 8270D 10 1.1 - - NL

1,2,4,5-Tetrachlorobenzene 8270D 5 0.58 - 0.58 NL 5

2,3,4,6-Tetrachlorophenol 8270D 5 0.32 - 0.32 NL NL

2,4,5-Trichlorophenol 8270D 5 0.48 - - NL NL

2,4,6-Trichlorophenol 8270D 5 0.61 - - NL NL

2,4-Dichlorophenol 8270D 5 0.51 - - NL *

2,4-Dimethylphenol 8270D 5 0.5 - - NL *

2,4-Dinitrophenol 8270D 10 2.22 - - NL *

2,4-Dinitrotoluene 8270D 5 0.4 5 0.4 130 **

2,6-Dinitrotoluene 8270D 5 0.4 - - NL **

2-Chloronaphthalene 8270D 5 0.46 - - NL NL

2-Chlorophenol 8270D 5 0.53 - - NL NL

2-Methylnaphthalene 8270D 5 0.6 - - NL NL

2-Methylphenol 8270D 5 0.4 5 0.4 200,000 NL

2-Nitroaniline 8270D 10 0.4 - - NL **

2-Nitrophenol 8270D 5 0.48 - - NL NL

3 & 4 - Methylphenol 8270D 10 0.36 10 0.36 200,000 ??

3,3´-Dichlorobenzidine 8270D 5 0.4 - - NL **

3-Nitroaniline 8270D 10 0.5 - - NL **

4,6-Dinitro-2-methylphenol 8270D 10 2.2 - - NL NL

4-Bromophenyl phenyl ether 8270D 5 0.45 - - NL NL

4-Chloro-3-methylphenol 8270D 5 0.45 - - NL NL

4-Chloroaniline 8270D 5 0.59 - - NL **

4-Chlorophenyl phenyl ether 8270D 5 0.35 - - NL NL

4-Nitroaniline 8270D 10 0.25 - - NL **

4-Nitrophenol 8270D 10 1.52 - - NL NL

Acenaphthene 8270D 5 0.41 - - NL **

Acenaphthylene 8270D 5 0.38 - - NL NL

Acetophenone 8270D 5 0.54 - - NL NL

Anthracene 8270D 5 0.28 - - NL NL

Atrazine 8270D 5 0.46 - - NL 7.5

Benzaldehyde 8270D 5 0.27 - - NL NL

Benzo[a]anthracene 8270D 5 0.36 - - NL NL

Benzo[a]pyrene 8270D 5 0.47 - - NL NL

Benzo[b]fluoranthene 8270D 5 0.34 - - NL NL

Benzo[g,h,i]perylene 8270D 5 0.35 - - NL NL

Benzo[k]fluoranthene 8270D 5 0.73 - - NL NL

bis(2-Chloroethoxy)methane 8270D 5 0.35 - - NL **

bis(2-chloroethyl)ether 8270D 5 0.4 - - NL 1

bis(2-chloroisopropyl)ether 8270D 5 0.52 - - NL NL

bis(2-Ethylhexyl)phthalate 8270D 5 1.8 - - NL 5

Butyl benzyl phthalate 8270D 5 0.42 - - NL NL

Caprolactam 8270D 5 2.2 - - NL NL

Carbazole 8270D 5 0.3 - - NL NL

Chrysene 8270D 5 0.33 - - NL NL

Dibenz[a,h]anthracene 8270D 5 0.42 - - NL NL

Dibenzofuran 8270D 10 0.51 - - NL NL

Diethyl phthalate 8270D 5 0.22 - - NL NL

Dimethyl phthalate 8270D 5 0.36 - - NL NL

Di-n-butyl phthalate 8270D 5 0.31 - - NL NL

Di-n-octyl phthalate 8270D 5 0.47 - - NL NL

Fluoranthene 8270D 5 0.4 - - NL NL

Fluorene 8270D 5 0.36 - - NL NL

Hexachlorobenzene 8270D 5 0.51 5 0.51 130 0.04

Hexachlorobutadiene 8270D 5 0.68 5 0.68 500 0.5

Hexachlorocyclopentadiene 8270D 5 0.59 - - NL **

Hexachloroethane 8270D 5 0.59 5 0.59 3,000 **

Indeno[1,2,3-cd]pyrene 8270D 5 0.47 - - NL NL

Table 2-2A.  Laboratory limits and regulatory limits for SVOCs in aqueous samples
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Laboratory 

Aqueous QL

Laboratory 

Aqueous MDL

Laboratory 

TCLP QL

Laboratory 

TCLP MDL

Maximum 

Concentration of 

Contaminants for the 

Toxicity Characteristic GWGA

Target Analytes USEPA Method (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Table 2-2A.  Laboratory limits and regulatory limits for SVOCs in aqueous samples

Isophorone 8270D 5 0.43 - - NL NL

Naphthalene 8270D 5 0.76 - - NL NL

Nitrobenzene 8270D 5 0.29 5 0.29 2,000 0.4

N-Nitroso-di-n-propylamine 8270D 5 0.54 - - NL NL

N-Nitrosodiphenylamine 8270D 5 0.51 - - NL NL

Pentachlorophenol 8270D 10 2.2 10 2.2 100,000 *

Phenanthrene 8270D 5 0.44 - - NL NL

Phenol 8270D 5 0.39 - - NL *

Pyrene 8270D 5 0.34 - - NL 50

Pyridine 8270D 25 0.41 25 0.41 5,000 50

Notes:

QLs indicates quantitation limits.

MDLs indicate method detection limits. 

ug/L indicates microgram per liter.

MDLs and QLs provided by TA Buffalo and are current as of October 2013.

TCLP indicates toxicity characteristic leachate procedure

NL indicates not listed.

SVOC target analyte list source:

Method reference: 

Regulatory Criteria Reference:

GWGA indicates New York State Class GA Ground Water Standards/Guidance current as of October 2013.

* Included in "Phenolic Compounds" standard of 1 ug/L.

** The priniciple organic contaminant standard for ground water of 5 ug/L applies to this compound.

Maximum Concentration of Contaminants for the Toxicity Characteristic concentrations, current as of October 2013.

Pyridine and USEPA.  September 2013.  Statement of Work For Organic Superfund Methods, Multi-Media, Multi-Concentration (SOM02.1).  Washington, D.C.

1. USEPA.   2007.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd Edition, Update IV. Washington D.C.
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Laboratory  Soil QL

Laboratory  Soil 

MDL

Unrestricted 

SCOs Unrestricted SCOs

(µg/Kg) (µg/Kg) (mg/Kg) (µg/Kg)

1,1´-Biphenyl 8270D 170 10.51 NL NL

1,4-Dioxane 8270D 200 37.58 0.1 100

1,2,4,5-Tetrachlorobenzene 8270D 170 15.4 NL NL

2,3,4,6-Tetrachlorophenol 8270D 170 170 NL NL

2,4,5-Trichlorophenol 8270D 170 36.81 NL NL

2,4,6-Trichlorophenol 8270D 170 11.14 NL NL

2,4-Dichlorophenol 8270D 170 8.85 NL NL

2,4-Dimethylphenol 8270D 170 45.6 NL NL

2,4-Dinitrophenol 8270D 330 59.06 NL NL

2,4-Dinitrotoluene 8270D 170 26.13 NL NL

2,6-Dinitrotoluene 8270D 170 41.3 NL NL

2-Chloronaphthalene 8270D 170 11.33 NL NL

2-Chlorophenol 8270D 170 8.59 NL NL

2-Methylnaphthalene 8270D 170 2.04 NL NL

2-Methylphenol 8270D 170 5.19 NL NL

2-Nitroaniline 8270D 330 54.15 NL NL

2-Nitrophenol 8270D 170 7.72 NL NL

3,3´-Dichlorobenzidine 8270D 170 148 NL NL

3 & 4 -Methylphenol 8270D 330 9.4 0.33 330

3-Nitroaniline 8270D 330 38.81 NL NL

4,6-Dinitro-2-methylphenol 8270D 330 58.29 NL NL

4-Bromophenyl phenyl ether 8270D 170 53.71 NL NL

4-Chloro-3-methylphenol 8270D 170 6.94 NL NL

4-Chloroaniline 8270D 170 49.55 NL NL

4-Chlorophenyl phenyl ether 8270D 170 3.6 NL NL

4-Nitroaniline 8270D 330 18.86 NL NL

4-Nitrophenol 8270D 330 40.92 NL NL

Acenaphthene 8270D 170 1.98 20 20,000

Acenaphthylene 8270D 170 1.38 100 100,000

Acetophenone 8270D 170 8.66 NL NL

Anthracene 8270D 170 4.32 100 100,000

Atrazine 8270D 170 7.51 NL NL

Benzaldehyde 8270D 170 18.51 NL NL

Benzo[a]anthracene 8270D 170 2.91 1 1,000

Benzo[a]pyrene 8270D 170 4.07 1 1,000

Benzo[b]fluoranthene 8270D 170 3.28 1 1,000

Benzo[g,h,i]perylene 8270D 170 2.03 100 100,000

Benzo[k]fluoranthene 8270D 170 1.86 0.8 800

bis(2-Chloroethoxy)methane 8270D 170 9.18 NL NL

bis(2-chloroethyl)ether 8270D 170 14.57 NL NL

bis(2-chloroisopropyl)ether 8270D 170 17.64 NL NL

bis(2-Ethylhexyl)phthalate 8270D 170 54.39 NL NL

Butyl benzyl phthalate 8270D 170 45.33 NL NL

Caprolactam 8270D 170 73.02 NL NL

Carbazole 8270D 170 1.95 NL NL

Chrysene 8270D 170 1.69 1 1,000

Dibenz[a,h]anthracene 8270D 170 1.99 0.33 330

Dibenzofuran 8270D 170 1.76 NL NL

Diethyl phthalate 8270D 170 5.1 NL NL

Dimethyl phthalate 8270D 170 4.4 NL NL

Di-n-butyl phthalate 8270D 170 58.35 NL NL

Di-n-octyl phthalate 8270D 170 3.95 NL NL

Fluoranthene 8270D 170 2.45 100 100,000

Fluorene 8270D 170 3.89 30 30,000

Hexachlorobenzene 8270D 170 8.39 NL NL

Hexachlorobutadiene 8270D 170 8.64 NL NL

Hexachlorocyclopentadiene 8270D 170 51.04 NL NL

Hexachloroethane 8270D 170 13.06 NL NL

Indeno[1,2,3-cd]pyrene 8270D 170 4.67 0.5 500

Isophorone 8270D 170 8.44 NL NL

Method 

ReferenceSVOC Target Analytes

Table 2-2B.  Laboratory limits and regulatory limits for SVOCs in soil samples
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Laboratory  Soil QL

Laboratory  Soil 

MDL

Unrestricted 

SCOs Unrestricted SCOs

(µg/Kg) (µg/Kg) (mg/Kg) (µg/Kg)

Method 

ReferenceSVOC Target Analytes

Table 2-2B.  Laboratory limits and regulatory limits for SVOCs in soil samples

Naphthalene 8270D 170 2.81 12 12,000

Nitrobenzene 8270D 170 7.48 NL NL

N-Nitroso-di-n-propylamine 8270D 170 13.37 NL NL

N-Nitrosodiphenylamine 8270D 170 9.23 NL NL

Pentachlorophenol 8270D 330 57.9 0.8 800

Phenanthrene 8270D 170 3.54 100 100,000

Phenol 8270D 170 17.77 0.33 330

Pyrene 8270D 170 1.09 100 100,000

Pyridine 8270D 330 94.99 NL NL

Notes:

SVOC indicates semivolatile organic compound.

QLs indicates quantitation limits.

MDLs indicate method detection limits. 

mg/kg indicates milligrams per kilogram.

MDLs and QLs provided by TA Buffalo, current as of October 2013.

NL indicates not listed.

SVOC target analyte list source:

Method reference: 

1. USEPA.   2007.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd Edition, Update IV. Washington D.C.

Regulatory Criteria References:

SCOs indicates 6 NYCRR Part 375 soil cleanup objectives current as of October 2013.

USEPA.  September 2013.  Statement of Work For Organic Superfund Methods, Multi-Media, Multi-Concentration (SOM02.1).  
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Laboratory Aqueous 

QL

Laboratory Aqueous 

MDL GWGA

PCB Target Analytes USEPA Method

Method 

Reference (ug/L) (ug/L) (ug/L)

Aroclor 1016 8082A 1 0.06 0.038 0.09

Aroclor 1221 8082A 1 0.06 0.038 0.09

Aroclor 1232 8082A 1 0.06 0.038 0.09

Aroclor 1242 8082A 1 0.06 0.038 0.09

Aroclor 1248 8082A 1 0.06 0.038 0.09

Aroclor 1254 8082A 1 0.06 0.038 0.09

Aroclor 1260 8082A 1 0.06 0.038 0.09

Aroclor 1262 8082A 1 0.06 0.038 0.09

Aroclor 1268 8082A 1 0.06 0.038 0.09

Notes:

QLs indicates quantitation limits.

MDLs indicate method detection limits. 

ug/L indicates micrograms per liter.

MDLs and QLs provided by TA Buffalo, current as of October 2013.

PCB target analyte list source:

Method Reference:

Regulatory Criteria:

GWGA indicates New York State Class GA Ground Water Standards current as of October 2013.

Table 2-3A.  Laboratory limits and regulatory limits for PCBs in aqueous samples

1. USEPA.  2007.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd Edition, Update IV. Washington D.C.

USEPA.  September 2013.  Statement of Work For Organic Superfund Methods, Multi-Media, Multi-Concentration (SOM02.1).  Washington, 

D.C.
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Laboratory Soil 

QL

Laboratory Soil 

MDL Unrestricted SCOs

Unrestricted 

SCOs

PCB Target Analytes USEPA Method

Method 

Reference (ug/kg) (ug/kg) (mg/kg) (ug/kg)

Aroclor 1016 8082A 1 16.7 3.26 0.1 100

Aroclor 1221 8082A 1 16.7 3.26 0.1 100

Aroclor 1232 8082A 1 16.7 3.26 0.1 100

Aroclor 1242 8082A 1 16.7 3.26 0.1 100

Aroclor 1248 8082A 1 16.7 3.26 0.1 100

Aroclor 1254 8082A 1 16.7 7.82 0.1 100

Aroclor 1260 8082A 1 16.7 7.82 0.1 100

Aroclor 1262 8082A 1 16.7 7.82 0.1 100

Aroclor 1268 8082A 1 16.7 7.82 0.1 100

Notes:

PCBs indicates polychlorinated biphenyls.

QLs indicates quantitation limits.

MDLs indicate method detection limits. 

mg/Kg indicates milligram per kilogram.

ug/Kg indicates microgram per kilogram.

MDLs and QLs provided by TA Buffalo, current as of October 2013.

PCB  target analyte list source:

Method Reference:

Regulatory Criteria:

1. USEPA.  2007.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd Edition, Update 

IV. Washington D.C.

SCOs indicates 6 NYCRR Part 375 soil cleanup objectives current as of October 2013.

USEPA.  September 2013.  Statement of Work For Organic Superfund Methods, Multi-Media, Multi-Concentration (SOM02.1).  

Washington, D.C.

Table 2-3B.  Laboratory limits and regulatory limits for PCBs in soil samples
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Laboratory 

Aqueous QL

Laboratory 

Aqueous MDL

Laboratory 

TCLP QL

Laboratory 

TCLP MDL

Maximum Concentration 

of Contaminants for the 

Toxicity Characteristic GWGA

Target Analytes Method

Method 

Reference (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Aluminum 6010C 1 200.0 60.00 200.0 60.00 5,000 NL

Antimony 6010C 1 20.0 6.80 20.0 6.80 NL 3

Arsenic 6010C 1 10.0 5.60 10.0 5.60 NL 25

Barium 6010C 1 2.0 0.70 2.0 0.70 100,000 1,000

Beryllium 6010C 1 2.0 0.30 2.0 0.30 NL NL

Cadmium 6010C 1 1.0 0.50 1.0 0.50 1,000 5

Calcium 6010C 1 500 100.0 500 100.0 NL NL

Chromium 6010C 1 4.0 1.00 4.0 1.00 5,000 50

Cobalt 6010C 1 4.0 0.60 4.0 0.60 NL NL

Copper 6010C 1 10.0 1.60 10.0 1.60 NL 200

Iron 6010C 1 50.0 19.30 50.0 19.30 NL 300

Lead 6010C 1 5.0 3.00 5.0 3.00 5,000 25

Magnesium 6010C 1 200 43.4 200 43.4 NL NL

Manganese 6010C 1 3.0 0.40 3.0 0.40 NL 300

Mercury 7470A 2A 0.200 0.12 0.200 0.12 200 0.7

Nickel 6010C 1 10.0 1.26 10.0 1.26 NL 100

Potassium 6010C 1 500 100.00 500 100.00 NL NL

Selenium 6010C 1 15.0 8.70 15.0 8.70 1,000 10

Silver 6010C 1 3.0 1.70 3.0 1.70 5,000 50

Sodium 6010C 1 1000 324.0 1000 324.0 NL 20,000

Thallium 6010C 1 20.0 10.20 20.0 10.20 NL NL

Vanadium 6010C 1 5.0 1.50 5.0 1.50 NL NL

Zinc 6010C 1 10.0 1.50 10.0 1.50 NL NL

Total Cyanide 9012B 2 NP NP 10.0 5 NL 200

Notes:

QLs indicates quantitation limits.

MDLs indicate method detection limits. 

ug/L indicates micrograms per liter.

MDLs and QLs provided by TA Buffalo, current as of  October 2013.

NL indicates not listed

TCLP indicates toxicity characteristic leachate procedure

Target analyte source List:

Method references: 

Regulatory Criteria:

Other Analytes

Table 2-4A.  Laboratory limits and regulatory limits for metals and other inorganics in aqueous samples 

2A- USEPA.  1995.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846,  Update IIB. Washington D.C.

2. USEPA.   2004.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd Edition, Update IIIB. Washington D.C.

 

1. USEPA.  2007.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd Edition, Update IV. Washington D.C.

GWGA indicates New York State Class GA Ground Water Standards current as of April 2008

Metals- Target analyte list (TAL) resource - USEPA.  2007.  Multi-Media, Multi-Concentration Inorganic Analytical Service for Superfund (ILM05.4).  Washington, D.C.
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  Laboratory  Soil QL  Laboratory  Soil MDL Unrestricted SCOs

Target Analytes USEPA Method

Method 

Reference (mg/Kg) (mg/Kg) (mg/Kg)

Aluminum 6010C 1 10.0 4.4 NL

Antimony 6010C 1 15.0 0.4 NL

Arsenic 6010C 1 2.0 0.4 13

Barium 6010C 1 0.5 0.11 350

Beryllium 6010C 1 0.2 0.028 7.2

Cadmium 6010C 1 0.2 0.03 2.5

Calcium 6010C 1 50.0 3.3 NL

Chromium 6010C 1 0.5 0.2 30

Cobalt 6010C 1 0.5 0.05 NL

Copper 6010C 1 1.0 0.21 50

Iron 6010C 1 10.0 1.1 NL

Lead 6010C 1 1.0 0.24 63

Magnesium 6010C 1 20.0 0.927 NL

Manganese 6010C 1 0.2 0.032 1,600

Mercury 7471B 2 0.02 0.0081 0.18

Nickel 6010C 1 5.0 0.23 30

Potassium 6010C 1 30.0 20 NL

Selenium 6010C 1 4.0 0.4 3.9

Silver 6010C 1 0.5 0.2 2

Sodium 6010C 1 140.0 13 NL

Thallium 6010C 1 6.0 0.3 NL

Vanadium 6010C 1 0.5 0.11 NL

Zinc 6010C 1 2.0 0.153 109

Total Cyanide 9012B 2 1.0 0.48 27

Notes:

QLs indicates quantitation limits.

MDLs indicate method detection limits. 

mg/Kg indicates milligram per kilogram.

MDLs and QLs provided by TA Buffalo, current as of  October 2013.

Target analyte source List:

Method references: 

Regulatory Criteria:

Other Analytes

Table 2-4B.  Laboratory limits and regulatory limits for metals and other inorganics in soil samples

2. USEPA.   2004.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd Edition, Update IIIB. Washington D.C.

1. USEPA.  2007.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd Edition, Update IV. Washington D.C.

SCOs indicates 6 NYCRR Part 375 soil cleanup objectives current as of April 2008

Metals- Target analyte list (TAL) resource - USEPA.  2007.  Multi-Media, Multi-Concentration Inorganic Analytical Service for Superfund (ILM05.4).  Washington, D.C.
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360° Engineering and Project Delivery Solutions 

 
Table 3-1.  VOCs using USEPA Methods 8000C/8260C quality control requirements and corrective actions 

 
Audit Frequency Control Limits Corrective Action 

Holding times Samples must be analyzed within holding time. For aqueous and solid samples: Analyze within 14 days from 
collection for preserved samples.   
Analysis within 7 days from collection to analysis for aqueous 
samples not acid preserved. 
 
For vinyl chloride, styrene - analyze within 7 days from 
collection.   
 
For TCLP - 14 days from collection to extraction.  14 days from 
extraction to analysis. 

1. If holding times are exceeded for 
initial or any re-analyses required 
due to QC excursions. 

2. Notify QAO since re-sampling 
may be required.  

3. Document corrective action in 
the case narrative. 

MS Tuning Once every 12 hours prior to initial calibration and 
calibration verifications. 
 
Analytical sequence must be completed within 12 
hours of the GC/MS Instrument Performance Check 

1. Bromofluorobenzene (BFB) key ions and abundance 
criteria listed in the method  Table 3 must be met for all 9 
ions and analyses must be performed within 12 hours of 
injection of the BFB. 

2. Part of the BFB peak will not be background subtracted to 
meet tune criteria. 

3. Documentation of all bromofluorobenzene analyses and 
evaluation must be included in the data packages. 

1. Tune the mass spectrometer. 
2. Document corrective action in 

the case narrative.   
3. Samples cannot be analyzed until 

control limit criteria have been 
met. 
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Table 3-1.  VOCs using USEPA Methods 8000C/8260C quality control requirements and corrective actions 

 
Audit Frequency Control Limits Corrective Action 

Initial Calibration Prior to sample analysis and when calibration 
verifications criteria are not met.   
 
Initial calibration will contain all target analytes in 
each standard. 
 
Quantitation of analyses will utilize the initial 
calibration results. 
 

1. Five concentrations bracketing expected concentration 
range for all compounds of interest.  

2. One second-source standard must be analyzed 
immediately following the initial calibration at the mid-
calibration concentration.  This standard must be within 
30% recovery or within laboratory control limits. It is also 
recommended that a separate standard at the MDL level 
be analyzed after calibration is complete to check 
sensitivity. 

3. Response factor (RF) as listed in Table 4, Method 8260C, 
with remaining RFs factor ≥  0.050 except for ketones with 
allowable response factor ≥ 0.010. 

4. For compound with %RSD >20, quantitation must be 
performed using a separate calibration curve and the 
Coefficient of Determination (COD) must be ≥ 0.99.  If 
linear regression is used for the calibration curve, the low 
initial calibration standard should be evaluated for 
accuracy using criteria of %D <30% from true value. 

5. Relative retention time (RRT) for each target analyte in 
each calibration standard must agree within + 0.06 RRT 
units 

1. Identify and correct problem. 
2. If criteria are still not met, 

recalibrate. 
3. Document corrective action in 

the case narrative. 
4. Samples should not be analyzed 

until calibration control limit 
criteria are met. 

5. Contact QAO to discuss problem 
target analytes before 
proceeding with analysis. 
 

Calibration 
Verification 

Every 12 hours, following BFB.   
 
The calibration verification will contain all target 
analytes in each standard at a concentration that is 
representative of the midpoint of the initial 
calibration. 

1. Within percent drift or percent difference (%D) ≤  20 for 
compounds, RF same as listed in initial calibration. 

2. The internal standards areas and retention times must 
meet the method criteria. 

1. Reanalyze. 
2. If criteria are still not met, 

identify and correct problem, 
recalibrate. 

3. Document corrective action in 
the case narrative; samples 
should not be analyzed until 
calibration control limit criteria 
are met. 
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Table 3-1.  VOCs using USEPA Methods 8000C/8260C quality control requirements and corrective actions 

 
Audit Frequency Control Limits Corrective Action 

Preparation Blank 
Analysis 

Every 12 hours, following calibration verification Methylene chloride less than 3 times QL and  2-butanone and 
acetone less than 5 times QL remaining analytes less than QL 
will be provided along with the preparation blank results. 

1. Reanalyze blank. 
2. If limits are still exceeded, clean 

instrument, recalibrate analytical 
system, and reanalyze all 
samples if detected for same 
compounds as in blank. 

3. Document corrective action in 
the case narrative - samples 
cannot be analyzed until blank 
criteria have been met. 

Field Blank Analysis Collected one per sampling equipment and after every 
10 samples.  
 
 

Methylene chloride less than 3 times QL and  2-butanone and 
acetone less than 5 times QL remaining analytes less than QL 
will be provided along with the preparation blank results. 

1. Investigate problem. 
2. Document in the case narrative. 

Trip Blank 1 per cooler containing VOC samples. Methylene chloride less than 3 times QL and  2-butanone and 
acetone less than 5 times QL remaining analytes less than QL 
will be provided along with the preparation blank results. 

1. Investigate problem. 
2. Document in the case narrative. 

Laboratory Control 
Sample Analysis 

Each analytical batch (every 12 hours). 
 
Prepared independently from calibration standards. 
 
Spike must contain all target analytes and should be at 
a concentration, which is in the lower 1/2 of the 
calibration curve.  
 
 
 

Recovery within laboratory control limits.  For compounds 
without established laboratory control limits, 70-130% 
recovery will be used. 
 
The lowest acceptable control limits for recovery will be 10%.  
 
 

1. If recovery failures are above 
control limits and these 
compounds are not detected in 
the associated samples, 
corrective action is not required. 

2. If recovery failures are below 
control limits, reanalyze LCS and 
examine results of other QC 
analyses. 

3. If other QC criteria have not been 
met, stop analysis, locate and 
correct problem, recalibrate 
instrument and reanalyze 
samples since last satisfactory 
LCS. 

4. Document corrective action in 
the case narrative. 
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Table 3-1.  VOCs using USEPA Methods 8000C/8260C quality control requirements and corrective actions 

 
Audit Frequency Control Limits Corrective Action 

Internal Standards All samples and blanks 
(including MS/MSD) 

1. Response -50% - +200% of internal standards from 
continuing calibration of the day. 

2. RT must be ± 30 sec. from associated calibration 
verification standard of that sequence. 

1. Reanalyze. 
2. If still outside of the limits, report 

both analyses. 
3. Document corrective action in 

the case narrative. 
 

Surrogate Spike All samples and blanks 
(including MS/MSD)  
 
 
 

Recovery within laboratory control limits.   
 
The lowest acceptable control limits for recovery will be 10%. 
 
 
 
 
 
 

1. Reanalyze any environmental or 
QC sample with surrogates that 
exceed control limits. 

2. If still outside of the limits, report 
both analyses. 

3. Document corrective action in 
the case narrative. 

Matrix Spike/ 
Matrix Spike Dup. 
(MS/MSD) Analysis 

Collected one per 20 samples or one per matrix (for 
less than 20 samples) 
 
Samples from the investigation must be used for 
MS/MSD analysis.   
Spike must contain complete list of target analytes. 
 

Recovery and RPD within laboratory control limits.   
For compounds without established laboratory control limits, 
70-130% recovery will be used. 
 
The lowest acceptable control limits for recovery will be 10%. 

1. Reanalyze if <10%. 
2. If reanalysis is still <10%, report 

both analyses and document in 
the case narrative. 

3. If >10% and LCS criteria are met, 
document in case narrative; no 
additional corrective action 
required. 

4. If LCS criteria are exceeded also, 
examine other QC data for 
source of problem; i.e., surrogate 
recoveries for extraction 
efficiency and calibration data 
for instrument performance 
issues. 

5. Reanalyze samples and 
associated MS/MSD and LCSs as 
required. 

6. Document corrective action in 
the case narrative 
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Table 3-1.  VOCs using USEPA Methods 8000C/8260C quality control requirements and corrective actions 

 
Audit Frequency Control Limits Corrective Action 

Field Dup. Analysis Collected one per 20 samples or one per matrix (for 
less than 20 samples) 
 
Field duplicate will not be identified to the laboratory. 

Validation criteria: 
50% RPD for waters, 100% RPD for solids. 
For sample results that are less than or equal to five times the 
QL, the criterion of plus or minus two times the QL will be 
applied to evaluate field duplicates.      

No corrective action required of the 
laboratory since the laboratory will 
not know the identity of the field 
duplicate samples.  If these criteria 
are not met, sample results will be 
evaluated on a case-by-case basis. 

Target Analyte 
Identification 

As required for identification of target analytes 1. The intensities of the characteristic ions of a compound 
maximize in the same scan or within one scan of each 
other. Selection of a peak by a data system target 
compound search routine where the search is based on 
the presence of a target chromatographic peak containing 
ions specific for the target compound at a compound-
specific retention time will be accepted as meeting this 
criterion. 

2. The relative retention time (RRT) of the sample 
component is within ± 0.06 RRT units of the RRT of the 
standard component. 

3. The relative intensities of the characteristic ions agree 
within 30% of the relative intensities of these ions in the 
reference spectrum. (Example: For an ion with an 
abundance of 50% in the reference spectrum, the 
corresponding abundance in a sample spectrum can range 
between 20% and 80%.) 

4. Structural isomers that produce very similar mass spectra 
should be identified as individual isomers if they have 
sufficiently different GC retention times 

5. Identification is hampered when sample components are 
not resolved chromatographically and produce mass 
spectra containing ions contributed by more than one 
analyte. When gas chromatographic peaks obviously 
represent more than one sample component (i.e., a 
broadened peak with shoulder(s) or a valley between two 
or more maxima), appropriate selection of analyte spectra 
and background spectra is important. 

 
 
 
 

Not applicable 
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Table 3-1.  VOCs using USEPA Methods 8000C/8260C quality control requirements and corrective actions 

 
Audit Frequency Control Limits Corrective Action 

Target Analyte 
Identification 

As required for identification of target analytes Examination of extracted ion current profiles of appropriate 
ions can aid in the selection of spectra, and in qualitative 
identification of compounds. When analytes co-elute (i.e., only 
one chromatographic peak is apparent), the identification 
criteria may be met, but each analyte spectrum will contain 
extraneous ions contributed by the co-eluting compound. 

Not applicable 

Target Analyte 
Quantitation  

Apply USEPA Method 8000C for medium level 
extraction technique 

Moisture correction in accordance with USEPA Method 8000C 
will be applied to the complete set of solid samples, regardless 
of the percent moisture content.. 

Not applicable 

Tentatively 
Identified 
Compound 

If required, perform for each sample and blank 
analysis.  Non-target compounds will be reported 
using a Mass Spectral Library search. 

Not applicable Not applicable 

Dilutions 1. When target analyte concentration exceeds 
upper limit of calibration curve. 

2. When matrix interference is demonstrated by the 
lab and documented in the case narrative (highly 
viscous samples or a large number of non-target 
peaks on the chromatogram).   

3. It is recommended that a reagent blank be 
analyzed if an analyte saturates the detector or if 
highly concentrated analytes are detected.  
Otherwise data impacted from carryover cannot 
be used. 

4. Laboratory will note in the data deliverables 
which analytical runs were reported. 

 

1. The reagent blank will meet the method blank criteria. 1. Reanalyze reagent blank until 
method blank criteria are met. 

2. Document corrective action in 
the case narrative. 

pH Determination Once sample aliquot is taken from the VOC vial, the pH 
of water samples must be determined. 
 
 
 
 

Record pH and report in the case narrative. 
 

Not applicable 
 

Sample Batching The laboratory will batch project samples together 
along with QC samples specified from the project.  
Non-project information will not be included in the 
data packages.   

Not applicable Not applicable 
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Table 3-1.  VOCs using USEPA Methods 8000C/8260C quality control requirements and corrective actions 

 
Audit Frequency Control Limits Corrective Action 

Laboratory control 
limits 

Generated with results for an analyte from a minimum 
of 20 sample analyses.  The average of the sample 
results and the standard deviation are calculated.  The 
internal warning limits are established at 2 times the 
standard deviation and the control limits are 
established at 3 times the standard deviation.  The 
control limits are updated annually. 

Not applicable Not applicable 

Deliverables 1. Full deliverables must be provided to document 
each audit item for easy reference and 
inspection. 

2. An example calculation will be provided for each 
analysis, for each type of matrix in the data 
package using samples from the project.   

3. Any laboratory abbreviations or notations 
presented in the raw data or summary 
information will be explained or referenced in the 
case narrative. 

4. Final spiking concentrations will be presented in 
summary form. 

5. Standard tracing information will be provided. 
6. Cooler temperatures and any observations of 

bubbles in sample containers will be provided in 
the data packages. 

7. Run logs will be provided in the data packages. 

Not applicable Provide missing or additional 
deliverables for validation purposes. 

Method and QCD 
requirements 

The laboratory will perform the method as presented 
in this QCD and will adhere to the QCD requirements 
presented herein.  Otherwise the laboratory will 
specifically note any procedures that differ from the 
method or the QCD in the data package case narrative.  

Not applicable  Not applicable 

Notes: 
Data validation will be performed in accordance with QA/QC criteria established in these tables and the analytical methods.  Excursions from QA/QC criteria will be qualified based on 
guidance provided in this QCD. 
Communications with O’Brien & Gere will be documented and included in the data packages. 
Source:  O’Brien & Gere 
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Table 3-2.  SVOCs using USEPA Methods 8000C/8270D quality control requirements and corrective actions 
Audit Frequency Control Limits Corrective Action 

Holding Times Samples must be extracted and analyzed within 
holding time. 

Extract within 7 days from collection for aqueous samples;  

14 days for soil samples. 

 Analyze extracts within 40 days of extraction. 
For TCLP: 14 days from collection to extraction,  7 days from 
extraction to extraction. 40 days from extraction to analysis 
 

If holding times are exceeded for 
initial or any re-analyses required due 
to QC excursions, notify the QAO 
since re-sampling may be required. 

GC/MS Instrument 
Performance Check 

Once every 12 hours prior to initial calibration and 
calibration verification.  

Must contain 50ng/uL of 4,4-DDT, pentachlorophenol, 
and benzidine. 

Analytical sequence must be completed within 12 
hours of the GC/MS Instrument Performance Check 

1. Decafluorotriphenylphosphine (DFTPP) key ions and 
abundance criteria listed in the method must be met for all 13 
ions and analyses must be performed within 12 hours of 
injection of the DFTPP.   

2. Part of the DFTPP peak will not be background subtracted to 
meet tune criteria.  

3. Documentation of all DFTPP analyses and evaluations must 
be included in the data packages. 

4. Degradation of 4,4-DDT <20%. 

Peak tailing must not be evident. 

1. Tune the mass spectrometer. 

 

2. Document corrective action in the 
case narrative - samples cannot be 
analyzed until control limit criteria 
have been met. 
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Table 3-2.  SVOCs using USEPA Methods 8000C/8270D quality control requirements and corrective actions 
Audit Frequency Control Limits Corrective Action 

Initial Calibration Prior to sample analysis and when calibration 
verification criteria are not met.    

Initial calibration will contain all target analytes in 
each standard. 

Quantitation of analyses will utilize the initial 
calibration results. 

 

1 Five concentrations bracketing expected concentration range 
for all compounds of interest with one standard at or less than 
the QL 

2. One second-source standard should be analyzed 
immediately following the initial calibration at the mid-
calibration concentration.  This standard must be within 30% 
recovery or within laboratory control limits. 

3. It is also recommended that a separate standard at the MDL 
level be analyzed after calibration is complete to check 
sensitivity. 

4. RFs must meet criteria listed in Method 8270D; remaining 
RFs must be 0.05 with RF of 0.01 for n-nitroso-di-n-
propylamine and 2,4-dimethylphenol. 

6.  For compounds with %RSD >20, quantification must be 
performed using a separate calibration curve and the COD 
must be ≥ 0.990. If linear regression is used for the calibration 
curve, the low level initial calibration standard should be 
evaluated for accuracy using criteria of %D < 30% from the true 
value. 

8.  Relative retention for each target analyte in each calibration 
standard must agree within + 0.06 units. 

1. Identify and correct problem. 

2. If criteria are still not met, 
recalibrate. 

3. Document corrective action in the 
case narrative - samples should not be 
analyzed until calibration control limit 
criteria are met. 

 

 

Calibration 

Verification 

Every 12 hours, following DFTPP.   

Calibration verification will contain all target analytes 
in each standard at a concentration that is 
representative of the midpoint of the initial 
calibration. 

1. Within method specified criteria, percent drift or percent 
difference (%D) ≤ 20 for all compounds. Response factor 
requirements as listed in initial calibration. 

2. The internal standards areas and retention times must meet 
the method criteria. 

 

 

1. Reanalyze. 

2. If criteria are still not met, identify 
and correct problem, recalibrate. 

3. Document corrective action in the 
case narrative - samples should not be 
analyzed until calibration control limit 
criteria are met. 
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Table 3-2.  SVOCs using USEPA Methods 8000C/8270D quality control requirements and corrective actions 
Audit Frequency Control Limits Corrective Action 

Preparation Blank 
Analysis 

Prepared with each extraction batch of no more than 
20 analytical samples. 

 

1. Common laboratory contaminants (phthalate) less than 5 x 
QL. Remaining analytes less than QL. 

2. QLs and MDLs will be provided along with the preparation 
blank results. 

1. Reanalyze blank. 

2. If limits are still exceeded, clean 
instrument, recalibrate analytical 
system and re-extract and reanalyze 
all samples if detected for same 
compounds as in the blank. 

3. Document corrective action in the 
case narrative - samples should not be 
analyzed until blank criteria have 
been met. 

Field Blank Analysis Collected one per 10 samples or one per sampling 
event. 

 

1. Common laboratory contaminants (phthalate) less than 5 x 
QL. Remaining analytes less than QL. 

2. QLs and MDLS will be provided along with the blank results. 

1. Investigate problem. 

2. Document in the case narrative. 

Laboratory Control 
Sample (LCS) or 
Matrix Spike Blank 
(MSB) Analysis 

Prepared with each extraction batch, of no more than 
20 analytical samples. 

Prepared independently from calibration standards. 

LCS or MSB must contain all target compounds and 
should be at a concentration that is approximately in 
the lower 1/2 of the calibration curve.  

Recovery within laboratory control limits.    For compounds 
without established laboratory control limits, 70 to 130% 
recovery will be used. 

The lowest acceptable control limits for recovery will be 10%. 

1. If recovery failures are above 
control limits and these compounds 
are not detected in the associated 
samples, no corrective action is 
required. 

2. If recovery failures are below the 
control limits, reanalyze LCS and 
examine results of other QC analyses. 

3. If other QC criteria have not been 
met, stop analysis, locate and correct 
problem, recalibrate instrument and 
reanalyze samples since last 
satisfactory LCS. 

4. Document corrective action in the 
case narrative. 

Internal Standards All samples and blanks 

(including MS/MSD). 

1.  Response -50% - +200% of the internal standards from the 
continuing cal of the day. 

2.  RT must be ± 30 sec. from calibration verification of that 
sequence. 

1.  Reanalyze. 

2.  If recovery is still outside criteria, 
report both analyses. 

3.  Document corrective action in the 
case narrative. 
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Table 3-2.  SVOCs using USEPA Methods 8000C/8270D quality control requirements and corrective actions 
Audit Frequency Control Limits Corrective Action 

Surrogate Spike All samples and blanks 

(including MS/MSD). 

Recovery within laboratory control limits. 

The lowest acceptable control limits for recovery will be 10%. 

1. Reanalyze if more than 1 AE or 1 BN 
fails, or if any one surrogate recovery 
is < 10%. 

2. If recovery meets criteria, report 
both analyses. 

3. If re-analysis recovery fails and if 
the recovery is  <10%,  re-extract 
sample if within holding time and re-
analyze. 

4. If re-analysis recovery fails and if 
the recovery is  >10%, report both 
analyses. 

5. Document corrective action in the 
case narrative. 

Matrix Spike/ 

Matrix Spike Dup. 
(MS/MSD) Analysis 

Collected one per 20 samples or one per matrix (for 
less than 20 samples) 

Samples from the investigation must be used for 
MS/MSD analysis.   

Spike must contain complete list of target analytes. 

 

Recovery and RPD within laboratory control limits. 

For compounds without established laboratory control limits, 
70-130% recovery will be used. 

The lowest acceptable control limits for recovery will be 10%. 

 

1. Reanalyze if <10%. 

2. If reanalysis is < 10%, report both 
analyses and document in the case 
narrative. 

3. If reanalysis is >10%, and LCS 
criteria are met, document in the case 
narrative.  

4.  If LCS criteria are exceeded also, 
examine other QC data for source of 
problem; i.e. surrogate recoveries for 
extraction efficiency and calibration 
data for instrument performance 
issues; re-extract or reanalyze 
samples and associated MS/MSD and 
LCSs as required. 
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Table 3-2.  SVOCs using USEPA Methods 8000C/8270D quality control requirements and corrective actions 
Audit Frequency Control Limits Corrective Action 

Field Duplicate 
Analysis 

Collected one per 20 samples or one per matrix (for 
less than 20 samples) 

Field duplicate will not be identified to the laboratory. 

Validation criteria: 

50% RPD for waters, 100% RPD for solids. 

For sample results that are less than or equal to five times the 
QL, the criterion of plus or minus two times the QL will be 
applied to evaluate field duplicates.     

No corrective action required of the 
laboratory since the laboratory will 
not know the identity of the field 
duplicate samples.   sample results 
will be evaluated on a case-by-case 
basis. 

Percent solids For soil/ samples, the percent solids will be 
determined and sample results will be corrected for 
percent solids. 

Not applicable Not applicable 

Target Analyte 
Identification 

As required for identification of target analytes 1. The intensities of the characteristic ions of a compound 
maximize in the same scan or within one scan of each other. 
Selection of a peak by a data system target compound search 
routine where the search is based on the presence of a target 

chromatographic peak containing ions specific for the target 
compound at a compound-specific retention time will be 
accepted as meeting this criterion. 

2.  The relative retention time (RRT) of the sample component 
is within ± 0.06 RRT units of the RRT of the standard 
component. 

3. The relative intensities of the characteristic ions agree within 
30% of the relative intensities of these ions in the reference 
spectrum. (Example: For an ion with an abundance of 50% in 
the reference spectrum, the corresponding abundance in a 
sample spectrum can range between 20% and 80%.) 

4. Structural isomers that produce very similar mass spectra 
should be identified as individual isomers if they have 
sufficiently different GC retention times. 

5. Identification is hampered when sample components are not 
resolved chromatographically and produce mass spectra 
containing ions contributed by more than one analyte. When 
gas chromatographic peaks obviously represent more than one 
sample component (i.e., a broadened peak with shoulder(s) or 
a valley between two or 

more maxima), appropriate selection of analyte spectra and 

Not applicable 
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Table 3-2.  SVOCs using USEPA Methods 8000C/8270D quality control requirements and corrective actions 
Audit Frequency Control Limits Corrective Action 

background spectra is important. 

6. Examination of extracted ion current profiles of appropriate 
ions can aid in the selection of spectra, and in qualitative 
identification of compounds. When analytes coelute (i.e., only 
one chromatographic peak is apparent), the identification 
criteria may be met, but each analyte spectrum will contain 
extraneous ions contributed by the co-eluting compound. 

Cleanup Gel permeation chromatography should be performed 
for water extracts with high molecular weight 
contaminants.  

Calibrate according to method. 

Criteria must be met as listed in method for calibration and 
blank analysis. 

 

Clean GPC column or replace. 

Tentatively 
Identified 
Compound 

(where applicable) 

Report 30 SVOCs for each sample and blank analysis.  
Non-target compounds will be reported using a Mass 
Spectral Library search. 

Not applicable Not applicable 

Sample Batching The laboratory will batch project samples together 
along with QC samples specified from the project.  
Non-project information will not be included in the 
data packages.   

Not applicable Not applicable 

Dilutions 1. When target analyte concentration exceed upper 
limit of calibration curve. 

2. When matrix interference demonstrated by lab and 
documented in the case narrative (highly viscous 
samples or a large number of non-target peaks on the 
chromatogram). 

3. Samples should be cleaned up during sample 
preparation/extraction procedure using appropriate 
methods when matrix interference is present. 

4. Laboratory will note in the data deliverables which 
analytical runs were reported.  

Not applicable Not applicable 
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Table 3-2.  SVOCs using USEPA Methods 8000C/8270D quality control requirements and corrective actions 
Audit Frequency Control Limits Corrective Action 

Laboratory control 
limits 

1.  Generated with results for an analyte from a 
minimum of 20 sample analyses.  The average of the 
sample results and the standard deviation are 
calculated.  The internal warning limits are established 
at 2 times the standard deviation and the control 
limits are established at 3 times the standard 
deviation.  The control limits are updated annually. 

Not applicable Not applicable 

Deliverables 1. Full deliverables must be provided to document 
each audit item for easy reference and inspection. 

2. An example calculation will be provided for each 
analysis, for each type of matrix in the data package 
using samples from the project.   

3. Any laboratory abbreviations or notations 
presented in the raw data or summary information 
will be explained or referenced in the case narrative. 

4. Final spiking concentrations will be presented in 
summary form. 

5. Standard tracing information will be provided. 

6. Cooler temperatures will be provided in the data 
packages. 

7. Run logs will be provided in the data packages. 

Not applicable Provide missing or additional 
deliverables for validation purposes. 

Method and QCD 
requirements 

The laboratory will perform the method as presented 
in this QCD and will adhere to the QCD requirements 
presented herein.  Otherwise the laboratory will 
specifically note any procedures that differ from the 
method or the QCD in the data package case narrative.  

Not applicable  Not applicable 

Notes: Data validation will be performed in accordance with QA/QC criteria established in these tables and the analytical methods.  Excursions from QA/QC criteria will be qualified 
based on guidance provided in this QCD.  Communications with O’Brien & Gere will be documented and included in the data package 

Source:  O’Brien & Gere 
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Table 3-3.  PCBs using Methods 8000C/8082A quality control requirements and corrective actions. 

Audit 
Frequency 

(Applies to both primary and confirmation 
columns) 

Control Limits 

(Applies to both primary and confirmation 
columns) 

Laboratory Corrective Action 

(Applies to both primary and confirmation columns) 

Holding Times 
Samples must be extracted and analyzed within 
holding time. 

Extract within 7 days from collection for aqueous 
samples and 14 days from collection for solid 
samples.  

Analyze extracts within 40 days of extraction. 

1. If holding times are exceeded for initial or any re-
analyses required due to QC excursions, notify the QAO 
immediately since re-sampling may be required. 

2. Document corrective action in the case narrative. 

Initial Calibration 
Prior to start up and when criteria are exceeded 
for continuing calibration. 

Calibrations must contain all target analytes. 

Quantitation of analyses will utilize the initial 
calibration results. 

1. Minimally five concentrations for Aroclor 
1016/1260 (one point calibration for the 
remaining Aroclors), one calibration standard 
must be at concentration less than or equal to the 
QL.    

2. Recommended that if results are reported 
below the QL, a separate standard at the MDL 
level analyzed after calibration is complete to 
check sensitivity. 

3.  If RSD ≤20%, the average relative response 
factor (internal calibration) or average calibration 
factor (external calibration) is used for 
quantitation.  If RSD >20%, a linear regression 
calibration that does not pass through the origin 
with a correlation coefficient (r) ≥0.990 is used for 
quantitation; or a nonlinear first or second order 
calibration curve with a coefficient of 
determination (COD) of ≥0.990 is used for 
quantitation. 

1. Identify and correct problem. 

2. Recalibrate instrument; samples should not be 
analyzed until initial calibration criteria are met. 

3. Document corrective action in the case narrative. 

 

Calibration 

Verification 

Calibration standards must contain Aroclor 
1016/1260 at the mid-range concentration. 

Calibration verification standards must be 
analyzed every 20 samples and must bracket 
each end of the sample sequence.  In the case 
that Aroclors are detected above the MDL 
concentration in the associated samples, the 
identified Aroclor must be analyzed within the 
same 48 hour period as the sample in a valid 
analytical sequence. 

 

Calibration verification response %D ≤ 20%. 

RT for each target analyte must be within 
established RT windows. 

1.  Reanalyze. 

2.  If criteria are still not met, identify and correct 
problem, recalibrate; reanalyze samples back to last 
compliant calibration standard.  Samples must be 
bracketed by compliant calibration standards. 

3. Document corrective action in the case narrative. 
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Table 3-3.  PCBs using Methods 8000C/8082A quality control requirements and corrective actions. 

Retention Time 
Windows 

Retention time windows (absolute retention 
time) must be established in accordance with 
USEPA Method 8000B/8000C or relative 
retention times must be used if internal 
standards are employed. 

Compounds must be within established retention 
time windows or within laboratory established 
relative retention time criteria for the succeeding 
calibration standards.  

Retention time windows must be provided for 
each calibration verification.  Retention times for 
each surrogate analyzed for samples and QC 
samples must be provided on a summary form. 

1.  Reanalyze. 

2.  If criteria are still not met, identify and correct 
problem, recalibrate; reanalyze samples back to last 
compliant calibration standard. 

3. Document corrective action in the case narrative. 

Method Blank 
Analysis 

Method Blank : 1 per 20 samples of similar 
matrix extracted at the same time and undergo 
same cleanup procedures as samples or a 
separate cleanup blank must be prepared and 
analyzed. 

 

Compound concentrations must be <QL.  1.  Reanalyze. 

2.  If limits are still exceeded, re-extract and reanalyze 
method blank and associated samples.  Samples must 
not be analyzed until method blank criteria are met. 

3. Document corrective action in the case narrative. 

 Blank Analysis Instrument blank: Must be analyzed at the 
beginning of 12 hour sequence, following the 
initial calibration verification standard. 

 

Compound concentrations must be <QL.  1.  Reanalyze. 

2.  If limits are still exceeded, re-extract and reanalyze 
method blank and associated samples.  Samples must 
not be analyzed until method blank criteria are met. 

3. Document corrective action in the case narrative. 
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Table 3-3.  PCBs using Methods 8000C/8082A quality control requirements and corrective actions. 

Laboratory Control 
Sample Or Matrix 
Spike Blank 
Analysis 

1 per 20 samples of similar matrix extracted at 
the same times.  

LCS must be spiked with the Aroclor suspected 
to be at the site at concentrations near the low 
end of the calibration curve.  Otherwise, Aroclor 
1016/1260 or other Aroclors may be used in the 
LCS analysis. 

Percent recoveries must be within laboratory 
control limits. 

For compounds without established laboratory 
control limits, 70-130% recovery will be used. 

The lowest acceptable control limits for recovery 
will be 10%. 

 

1.  Reanalyze and examine results of other QC analyses. 

2.  If the percent recovery is above laboratory control 
limits and the affected compound is not detected in the 
associated samples, corrective action is not required; 
document in case narrative. 

3.  If percent recovery is below laboratory control limits 
or <10%, reanalyze LCS.  If recoveries remain below 
limits and other QC criteria have been met, report both 
analyses and document in case narrative report.  

4.  If recoveries are below laboratory control limits and 
additional QC excursions are observed, locate and 
correct problem, recalibrate instrument and re-extract 
and/or re-analyze samples since last satisfactory LCS.   

5. Document corrective action in the case narrative. 

 

 

 

 

MS/MSD Analysis 1 per 20 samples of similar matrix extracted at 
the same times.  

MS/MSDs must be spiked with the Aroclor 
suspected to be at the site at concentrations 
near the low end of the calibration curve.  
Otherwise, Aroclor 1016/1260 or other Aroclors 
may be used. 

Samples from the investigation must be used for 
MS/MSD analysis.   

Recovery and RPD within laboratory control 
limits. 

For compounds without established laboratory 
control limits, 70-130% recovery will be used. 

The lowest acceptable control limits for recovery 
will be 10%. 

 

1. Reanalyze if <10%. 

2.  If reanalysis is still <10%, report both analyses and 
document in the case narrative. 

3. If re-analysis is >10% and LCS criteria are met, 
document in case narrative; no additional corrective 
action required. 

4. If LCS criteria are exceeded also, examine other QC 
data for source of problem; i.e., surrogate recoveries for 
extraction efficiency and calibration data for instrument 
performance issues. 

5. Re-extract or reanalyze samples and associated 
MS/MSD and LCSs as required. 

6. Document corrective action in the case narrative. 
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Table 3-3.  PCBs using Methods 8000C/8082A quality control requirements and corrective actions. 

Surrogate Spike Samples, blanks, MS/MSDs, and LCSs must be 
spiked with method specified surrogate 
compounds on each column used in the analysis. 

Recovery within laboratory control limits. 

Corrective action is not required if one of the four 
surrogates (for two columns) has recovery 
outside of control limits if the recovery is >10% 
and the remaining three surrogates are within 
control limits. 

Surrogate recoveries for each surrogate on each 
column must be provided in a summary form. 

The lowest acceptable control limits for recovery 
will be 10%. 

1.  Reanalyze. 

2.  If reanalysis recovery fails criteria but is >10%, report 
both analyses and document in case narrative report. 

3.  If reanalysis recovery is <10%, re-extract and 
reanalyze the sample.  

Special Circumstances. 

If matrix interference is present (as documented in the 
case narrative): 

1. Reanalyze sample; may be at a higher dilution. 

2. Report both analyses. 

Document corrective action in the case narrative. 

Identification Samples, blanks, and QC data. Retention times must be within established 
retention time windows or must meet relative 
retention time criteria. 

Confirmation analysis is required. 

Retention time windows must be provided for 
each calibration verification.   

USEPA CLP Form 10 Summary form, providing the 
percent difference and retention times for all 
detected analytes in samples and QC samples, will 
be provided. 

Percent difference calculation: 

Difference between Primary column 
concentration and the Confirmation column 
divided by the Primary column times 100.  

 

 

 

 

 

 

1.  Investigate problem; reanalyze calibration standards 
to check for retention time shift. 

2. Document corrective action in the case narrative. 
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Table 3-3.  PCBs using Methods 8000C/8082A quality control requirements and corrective actions. 

Quantitation Samples, blanks, and QC data. Confirmation analysis is required. 

Internal or external standard method may be 
used.  Verify concentration is within linear 
calibration range of standards.   

Aroclor concentration is determined using 
response factor for each of the characteristic 
peaks and then averaging the five concentrations. 

Peak areas from a minimum of three Aroclor 
peaks unique to the target Aroclor will be used to 
quantitate the Aroclor concentration. 

Every effort must be made to meet specified QL 
requirements. 

Lab must state the technique used for 
quantitation of results for the samples. 

1.  If concentration is above linear calibration range, 
dilute sample and reanalyze.  Dilution should result in 
concentration in the upper calibration range of the 
instrument. 

2. Document corrective action in the case narrative. 

Field/ 

Equipment Blank 
Analysis 

Collected one per sampling equipment and after 
every 20 samples. 

Compounds concentrations must be <QL. 1.  Investigate problem; reanalyze to verify laboratory 
cross contamination is not a factor. 

2. Document in the case narrative. 

Field Duplicate 
Analysis 

Collected 1 per matrix type; every 20 samples of 
similar matrix. 

Validation criteria: 

50% RPD for waters and 100% RPD for solids. 

For sample results that are less than or equal to 
five times the QL, the criterion of plus or minus 
two times the QL will be applied to evaluate field 
duplicates.      

No corrective action required of the laboratory since the 
laboratory will not know the identity of the field 
duplicate samples.  If these criteria are not met, sample 
results will be evaluated on a case-by-case basis during 
the validation process. 

Chromatography 
Presentation 

For each standard, sample and QC sample 
analysis. 

Copies of chromatograms provided in the data 
package must be large enough to view during 
validation; detail of each peak involved in the 
Aroclor identification, including peak shape and 
associated baseline.  In the case that matrix 
interference is detected or manual integration is 
performed, enlarged copies of those 
manipulations will be included in the data 
package for review. 

1.  Provide requested information. 
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Table 3-3.  PCBs using Methods 8000C/8082A quality control requirements and corrective actions. 

Cleanup Acid wash clean-up is used for PCB extracts. 

 

Not applicable Not applicable 

Sample Batching The laboratory will batch project samples 
together along with QC samples specified from 
the project.  Non-project information will not be 
included in the data packages.   

USEPA Form 8 Summary form, providing the 
date, time of analysis of samples and QC 
samples, surrogate retention times and 
surrogate retention time window, will be 
provided. 

 

 

Not applicable Not applicable 

Confirmation 
Analysis  

Dual column quantitation and qualitative 
confirmation will be performed.   

The information presented in CLP Form 10 will 
be provided in the data package for evaluation. 

Not Applicable Not Applicable 

Laboratory control 
limits 

Generated with results for an analyte from a 
minimum of 20 sample analyses.  The average of 
the sample results and the standard deviation 
are calculated.  The internal warning limits are 
established at 2 times the standard deviation 
and the control limits are established at 3 times 
the standard deviation.  The control limits are 
updated annually. 

Not applicable Not applicable 

Percent solids For solids samples, the percent solids will be 
determined and sample results will be corrected 
for percent solids. 

 

 

 

 

 

Not applicable Not applicable 
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Table 3-3.  PCBs using Methods 8000C/8082A quality control requirements and corrective actions. 

Dilutions 1. When target analyte concentration exceed 
upper limit of calibration curve. 

2. When matrix interference demonstrated by 
lab and documented in the case narrative (highly 
viscous samples or a large number of non-target 
peaks on the chromatogram).  

3. Samples should be cleaned up during sample 
preparation/extraction procedure using 
appropriate methods when matrix interference 
is present. 

4. Laboratory will note in the data deliverables 
which analytical runs were reported. 

1. The reagent blank will meet the method blank 
criteria. 

1. Reanalyze reagent blank until method blank criteria 
are met. 

Deliverables 1. Full deliverables must be provided to 
document each audit item for easy reference 
and inspection. 

2. An example calculation will be provided for 
each analysis, for each type of matrix in the data 
package using samples from the project.   

3. Any laboratory abbreviations or notations 
presented in the raw data or summary 
information will be explained or referenced in 
the case narrative. 

4. Final spiking concentrations will be presented 
in summary form. 

5. Standard tracing information will be provided. 

6. Cooler temperatures will be provided in the 
data packages. 

7. Run logs will be provided in the data packages. 

 

 

 

 

 

Not applicable Provide missing or additional deliverables for validation 
purposes. 
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Table 3-3.  PCBs using Methods 8000C/8082A quality control requirements and corrective actions. 

Method and QCD 
requirements 

The laboratory will perform the method as 
presented in this QCD and will adhere to the 
QCD requirements presented herein.  Otherwise 
the laboratory will specifically note any 
procedures that differ from the method or the 
QCD in the data package case narrative.  

Not applicable  Not applicable 

Note- Data validation will be performed in accordance with QA/QC criteria established in these tables and the analytical methods that are currently used by the laboratory.  
Excursions from QA/QC criteria will be qualified based on guidance provided in this QCD. 

Communications with the QAO will be documented and included in the data packages. 

Source:  O’Brien & Gere 
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Table 3-4. Metals using USEPA Method 6010C, mercury using USEPA Methods 7470A/7471B and total cyanide using USEPA Method 9012B quality control requirements and 

corrective actions 

Audit  Frequency Control Limits Corrective Action 

Holding Times Samples must be digested and analyzed within 
holding time. 

Metals: 180 days from collection to analysis. 

TCLP: 180 days from collection to extraction, 180 
days from extraction to analysis. 

Mercury: 28 days from collection to analysis. 

TCLP: 28 days from collection to extract generation, 
28 days from extraction to analysis 

Total Cyanide: 14 days from collection to analysis. 

If holding times are exceeded for initial or any re-
analyses required due to QC excursions. Notify 
QAO since re-sampling may be required.  
Document corrective action in the case narrative. 

Initial Calibration 
Verification and 
Continuous 
Calibration 
Verification 

 (ICV, CCV) 

Two point calibration for ICP consisting of one 
standard and one blank.   

Five point calibration for remaining methods, with 
one standard at the QL level. 

Calibrate each time instrument is set up. 

After calibration, Initial calibration verification 
(ICV) is performed.  

The ICV is from a source independent of the 
calibration standards. 

A continuing calibration verification (CCV) is 
analyzed at the beginning of the run, at 10% or 
every 2 hours. Also verify at the end of each run.  

 

 

 

   

ICV, CCV - 90% to 110% of expected value for ICP, 
cold vapor AA and colorimeter 

ICV for Mercury – 90% to 110% of expected true 
value. 

CCV for Mercury - 80% to 120% of expected true 
value. 

Correlation coefficient for first or second order 
curve must be ≥ 0.995. 

 

Reanalyze. 

If criteria are still not met, identify and correct 
problem, recalibrate. 

Document corrective action in the case narrative - 
samples should not be analyzed until calibration 
control limit criteria have been met. 
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Table 3-4. Metals using USEPA Method 6010C, mercury using USEPA Methods 7470A/7471B and total cyanide using USEPA Method 9012B quality control requirements and 

corrective actions 

Audit  Frequency Control Limits Corrective Action 

Contract Required 
Detection Limit 
(CRDL) Standard for 
ICP CRI) and AA (CRA) 

 

CRDL is the QL concentration at the beginning of 
each run for all elements at the QL level 

The CRDL shall be run for every wavelength used 
for analysis, except those for Al, Ba, Ca, Fe, Mg, Na, 
and K. 

The percent recovery of the CRDL must meet the 
control limits of 70-130%. 

The CRDL shall be re-analyzed immediately for 
those analytes; if the results of the re-analysis for 
those analytes fall within the control limits, no 
further corrective action is required. 

If the results of the re-analysis for those analytes 
do not fall within the control limits, the analysis 
shall be terminated, the problem corrected, the 
instrument recalibrated, the CRDL analyzed, and 
the samples associated with the CRDL re-
analyzed. 

Document corrective action in case narrative. 

Initial and Continuing 
Calibration Blank 
(ICB/CCB) 

 

After ICV, CCV, at beginning and end of run and at 
a rate of 10% or every 2 hours during run. 

The absolute value of the ICB and CCB must not 
exceed the QL. 

Identify and correct problem. 

If criteria are still not met, recalibrate and 
reanalyze affected samples. 

Document corrective action in the case narrative - 
samples should not be analyzed until blank 
control limit criteria have been met. 

Preparation Blank 
Analysis 

1 per batch of samples digested, or 1 in 20, 
whichever is greater. 

PB shall be carried through the complete 
procedure and contain the same acid 
concentration in the final solution as the sample 
solution used for analysis. 

The absolute value of the method blank must not 
exceed the QL. 

Reanalyze blank. 

If limits are still exceeded, clean instrument and 
recalibrate analytical system and re-preparation 
and reanalyze affected samples if detected. 

Document corrective action in the case narrative - 
samples cannot be analyzed until blank criteria 
are met. 
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Table 3-4. Metals using USEPA Method 6010C, mercury using USEPA Methods 7470A/7471B and total cyanide using USEPA Method 9012B quality control requirements and 

corrective actions 

Audit  Frequency Control Limits Corrective Action 

Field Blank Analysis Collected one per 10 samples or once per sampling 
event. 

Less than QL Investigate problem. 

Document in the case narrative. 

Laboratory Control 
Sample (LCS)  

Every 20 samples or each digestion batch. 

 

Prepared independently from calibration 
standards. 

 

LCS or MSB must contain all target analytes. 

 

Recovery within laboratory control limits. 

 

The lowest acceptable control limits for recovery 
will be 10%. 

Reanalyze LCS and examine results of other QC 
analyses. 

If recovery is still outside limits, and other QC 
criteria are met, report both runs. 

If other QC criteria have not been met, stop 
analysis, locate and correct problem, recalibrate 
instrument and reanalyze samples since last 
satisfactory LCS. 

Document corrective action in the case narrative. 

Serial Dilution 
Analysis for ICP 
(Metals)  

Required once per analytical batch when analyte 
concentration is >50 times the instrument 
detection limit (IDL) (or MDL if applicable). 

 

Samples from the investigation must be used for 
Serial dilution analysis.   

An analysis of a 1:5 dilution of the sample should 
provide a result with 90% to 110% of the original 
determination (for concentrations 50x the IDL (or 
MDL if applicable). 

Report results. 

Document corrective action in the case narrative. 

 

Interference Check 
Sample Analysis for 
ICP (Metals) 

Beginning and end of each analytical run or twice 
during every 8 hours, whichever is more frequent 
for ICP. 

Solution A consists of the interferents, and 
Solution AB consists of the analytes mixed with the 
interferents. 

Results for the ICS Solution AB (ICSAB) during the 
analytical runs shall fall within the control limit of 
±2 times the QL of the true value or ±20% of the 
true value, whichever is greater, for the analytes 
included in the ICSAB 

 

Reanalyze. 

If limits are still exceeded, adjust instrument. 

Restart analytical run and reanalyze samples 
analyzed since last satisfactory ICS. 

Document corrective action in the case narrative. 
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Table 3-4. Metals using USEPA Method 6010C, mercury using USEPA Methods 7470A/7471B and total cyanide using USEPA Method 9012B quality control requirements and 

corrective actions 

Audit  Frequency Control Limits Corrective Action 

Matrix Spike Analysis 

 

Collected one per 20 samples or one per matrix 
(for less than 20 samples) 

Samples from the investigation must be used for 
MS/MSD analysis.   

Recovery within laboratory control limits or 75-
125%, or in-house laboratory limits.  Recovery does 
not apply if sample concentration > 4 X spike 
concentration. 

Spike must contain all analytes. The lowest 
acceptable laboratory control limits for recovery 
will be 10%. 

Analyze post-digestion/post-distillation spike.   

Document corrective action in the case narrative. 

Post-Digestion Spike 
(Recommended for 
Metals) 

 

 

Spike must contain all target elements.   

Performed every 20 samples as necessary. 

 

 

Recovery within 75-125% of true value. Dilute sample and reanalyze. 

If recovery is outside limits, document in the case 
narrative. 

Standard additions may be used to compensate 
for matrix effects. 

Internal standard 

(Metals) 

May be used for each sample instead of post-
digestion spike. 

Internal Standard counts must be within 30% of 
Internal Standard counts of ICB 

Reanalyze. 

 

Laboratory Duplicate 
or Matrix Spike 
Duplicate Analysis 

Collected one per 20 samples or one per matrix 
(for less than 20 samples) 

Samples from the investigation must be used for 
Laboratory Duplicate and MSD analysis 

Laboratory control limit or 20% for RPD shall be 
used for original and duplicate sample values 
greater than or equal to five times the QL.  

A control limit of the QL value shall be used if either 
the sample or duplicate value is less than five times 
the CRQL.  

Investigate problem and reanalyze. 

Document corrective action in the case narrative. 

Field Dup. Analysis Collected 1 per matrix; every 20 samples of similar 
matrix. 

The field duplicate identification will not be 
provided to the laboratory. 

Validation criteria: 50% RPD for waters and 100% 
RPD for solids. 

For sample results that are less than or equal to five 
times the QL, the criterion of plus or minus two 
times the QL will be applied to evaluate field 
duplicates.      

No corrective action required of the laboratory 
since the laboratory will not know the identity of 
the field duplicate samples.  If these criteria are 
not met, sample results will be evaluated on a 
case-by-case basis. 
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Table 3-4. Metals using USEPA Method 6010C, mercury using USEPA Methods 7470A/7471B and total cyanide using USEPA Method 9012B quality control requirements and 

corrective actions 

Audit  Frequency Control Limits Corrective Action 

Percent solids For solid samples, the percent solids will be 
determined and sample results will be corrected 
for percent solids. 

Not applicable Not applicable 

Laboratory control 
limits 

Generated with results for an analyte from a 
minimum of 20 sample analyses.  The average of 
the sample results and the standard deviation are 
calculated.  The internal warning limits are 
established at 2 times the standard deviation and 
the control limits are established at 3 times the 
standard deviation.  The control limits are updated 
annually.  

Not applicable Not applicable 

IDL Determination for 
ICP 

Recommended within 30 days of the start of 
analysis and semiannually. 

Not applicable Not applicable 

Analyte quantitation 

 

Concentrations for ICP, cyanide and mercury 
analysis are reported based on dry weight of the 
sample. 

If interference is detected, elements impacted are 
flagged to indicate percentage interference 
correction applied to the data or an uncorrected 
interference because of the equation used for 
quantitation. 

Not applicable 

 

Not applicable 

 

 

MDL Determination  Before any field samples are analyzed, the MDLs 
shall be determined for non-prepared analyses, 
each digestion procedure and instrument used, 
prior to the start of analyses, and annually 
thereafter. 

Not applicable Not Applicable 

Linear Range Analysis 
for ICP 

Every 6 months. 

 

Not applicable Not applicable 
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Table 3-4. Metals using USEPA Method 6010C, mercury using USEPA Methods 7470A/7471B and total cyanide using USEPA Method 9012B quality control requirements and 

corrective actions 

Audit  Frequency Control Limits Corrective Action 

Interelement 
Correction For ICP 

Within 6 months of the start of analysis and 
annually.  Correction factors for Al, Ca, Fe, and Mg 
must be reported and for others if they are 
applied. 

Not applicable Not applicable 

Sample Batching The laboratory will batch project samples together 
along with QC samples specified from the project.  
Non-project information will not be included in the 
data packages 

Not applicable Not applicable 

Dilutions When target analyte concentration exceed upper 
limit of calibration curve. 

When matrix interference demonstrated by lab 
and documented in the case narrative.   

Laboratory will note in the data deliverables which 
analytical runs were reported. 

Not applicable Not applicable 

Deliverables Full deliverables must be provided to document 
each audit item for easy reference and inspection. 

An example calculation will be provided for each 
analysis, for each type of matrix in the data 
package using samples from the project.   

Any laboratory abbreviations or notations 
presented in the raw data or summary information 
will be explained or referenced in the case 
narrative. 

Final spiking concentrations will be presented in 
summary form. 

Standard tracing information will be provided. 

Not applicable Provide missing or additional deliverables for 
validation purposes. 
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Table 3-4. Metals using USEPA Method 6010C, mercury using USEPA Methods 7470A/7471B and total cyanide using USEPA Method 9012B quality control requirements and 

corrective actions 

Audit  Frequency Control Limits Corrective Action 

Cooler temperatures will be provided in the data 
packages. 

Run logs will be provided in the data packages. 

Method and QCD 
requirements 

The laboratory will perform the method as 
presented in this QCD and will adhere to the QCD 
requirements presented herein.  Otherwise the 
laboratory will specifically note any procedures 
that differ from the method or the QCD in the data 
package case narrative.  

Not applicable  Not applicable 

Notes:  
Data validation will be performed in accordance with QA/QC criteria established in these tables and the analytical methods.  Excursions from QA/QC criteria will be qualified based 
on guidance provided in this QCD. 
Communications with O’Brien & Gere will be documented and included in the data packages. 
Source:  O’Brien & Gere 
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1. INTRODUCTION AND OBJECTIVES 

This Community and Environmental Response Plan (CERP) has been prepared to summarize the 
controls, monitoring and work practices that will be implemented during the remedial action at 
the Former Ithaca Gun Works Site (Site). The purpose of the CERP is to provide members of the 
local community with information on the programs and procedures that will be put in place to 
protect public health and minimize the disturbance caused by remedial action. 
 
This CERP identifies the following aspects of the program: 
 
• Site description and remediation activities 
• Public protection measures 
• Community Air Monitoring Plan 
• Noise and vibration mitigation 
• Site security 
• Erosion and sediment control 
• Vehicle cleaning 
• Waste management 
• Traffic control 
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2. SITE DESCRIPTION AND REMEDIAL ACTIVITIES 

The Site is located at 121-125 Lake Street in Ithaca, New York. The Site is 1.63 acres in size and 
consists of two parcels. The Eastern Parcel formerly included the main manufacturing operations 
of the Ithaca Gun Company, and the smaller, Western Parcel contained the former boiler house. 
The original Ithaca Gun Factory property consisted of approximately 2.6 acres; however, 
approximately 1 acre was granted to the City of Ithaca to be developed as a City park with a 
public walkway and overlook area for adjacent Ithaca Falls under the NYSDEC Environmental 
Restoration Program (ERP) as the Ithaca Falls Overlook Site, Site no. E755018 (ERP Site).  
  
As noted above, the property was formerly owned by the Ithaca Gun Company, which operated 
the Ithaca Gun Factory manufacturing plant and test site on the property for approximately one 
hundred years. The company filed for bankruptcy in 1979. The Site is currently vacant, with 
primary buildings demolished in 2009, leaving only a small single-story building and the Ithaca 
Gun boiler house smokestack on the Western Parcel. The current owner, IFR Development LLC, is 
in the process of designing a multi-tenant residential housing development that will cover most of 
the Site.  
  
The primary constituents of concern (COCs) associated with the Site include lead and chlorinated 
volatile organic compounds (CVOCs), specifically tetrachloroethene (PCE) and associated 
degradation products: cis-1,2-dichloroethene (CDCE), trichloroethene (TCE), and vinyl chloride 
(VC). Secondary COCs include semi-volatile organic compounds (SVOCs) and in a limited 
area, polychlorinated biphenyls (PCBs).  
  
The Site is located in a residential area bounded to the north by a deep gorge, Cornell University 
to the east, Lake Street and residential housing to the south, and a residential neighborhood to 
the west. Fall Creek is located at the base of the gorge and Ithaca Falls is located to the east 
along the gorge where Fall Creek flows westward to Cayuga Lake.  
  
Due to the steep topography, the property was terraced into two flat areas for use. The upper 
area or Eastern Parcel was the primary location of the manufacturing facility and the lower 
terrace or Western Parcel housed the boiler house and other support facilities. The manufacturing 
building occupied the majority of the upper terrace with the exception of a narrow access road on 
the eastern side. A raceway was constructed between the manufacturing building and the gorge 
to harness the natural waterway for power, resulting in the construction of an “island” adjacent 
to the gorge.  
 
The NYSDOH gCAMP specifies community air monitoring during intrusive remedial activities with 
the potential to generate localized impacts on the community, which, for this project may 
include, but may not be limited to, the following: 
 
• Excavation of soil 
• Drilling 
• Backfilling of soil (dust only) 
 



Ramboll – Community and Environmental Response Plan 

 

 I:\Ithaca-Falls.17546\63923.Ithaca-Gun-Ri-I\Docs\Reports\RWP\Appendices\Appendix F - CERP 042621.Docx 
 

4/12 

Material handling (e.g., separation of large debris from soils, manipulation of excavated material 
to render them suitable for off-site treatment/disposal, stockpiling materials, loading material for 
transport to the off-site treatment/disposal facility).  
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3. PUBLIC PROTECTION MEASURES 

Ramboll and its selected construction subcontractor will implement a number of safety measures 
to protect the public during remediation work. Signs will be placed at Site access areas indicating 
that the site is an active construction site and public access is not permitted. Chain-link fence will 
remain in place around the perimeter of the Site during remedial activities to restrict access. 
Areas of chain-link fence that are in disrepair will be repaired prior to the start of construction. 
Additional site controls may be used. 
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4. COMMUNITY AIR MONITORING PLAN 

The Community Air Monitoring Plan (CAMP) has been developed to address particulates (dust) 
and potential subsurface volatile organic compounds (VOCs) that may be released to the air 
during the implementation of remedial activities. 
 
During all intrusive activities on-Site, a minimum of three air monitoring stations will be setup to 
monitor airborne releases. These stations will include monitoring for particulates and VOCs. Full 
details of the CAMP are provided as Appendix A of the Health and Safety Plan for the Site. 
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5. NOISE AND VIBRATION MITIGATION 

Operating hours will be established to follow the City of Ithaca noise ordinance, as applicable.  
 
There will be no vibration monitoring conducted during remedial activities as vibration impacts 
are not anticipated during excavation of overburden material. 
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6. SITE SECURITY 

Site security will include chain-link fence around the perimeter of the property to prevent 
vandalism and/or destruction and prevent site access. Additional temporary safety construction 
fencing may be utilized based on the daily planned activities to identify active work areas and 
further discourage trespassing. During non-working hours when the site is not occupied gates 
and access points to the site will be secured.  
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7. EROSION AND SEDIMENT CONTROL 

An Erosion and Sediment Control Plan (ESCP) will be developed prior to implementation of 
remedial construction. The ESCP will be reviewed and approved by NYSDEC prior to 
implementation. The ESCP will describe measures to be implemented to control erosion and 
sedimentation at the Site during construction. The ESCP will incorporate a Stormwater Pollution 
Prevention Plan. 
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8. VEHICLE CLEANING 

 
A stabilized construction access will be constructed as needed at all ingress and egress locations 
to minimize off-site tracking of materials from the site. The entrances will be maintained in a 
condition which will prevent tracking or flowing of soil or sediment onto public rights-of-way. Soil 
or sediment spilled, dropped, washed or tracked onto public rights-of-way will be removed 
immediately. Wheels of vehicles leaving the site shall be cleaned as needed to remove soil prior 
to entrance onto public rights-of-way. When washing is required, it shall be performed in a 
stabilized area.  
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9. WASTE MANAGEMENT 

A Waste Material Handling and Disposal Plan will be prepared to address wastes generated for 
off-Site disposal or on-Site consolidation. The Waste Material Handling and Disposal Plan outline 
the proposed sequence and methods for waste excavation, on-Site placement, or off-Site 
disposal and will include: 
 
• Waste sampling requirements 
• Methods for determining waste disposal requirements 
• The name and location of off-Site disposal facility(ies) to which the waste is to be shipped 
• The anticipated type and quantity of waste to be shipped to each facility 
• The expected schedule for the shipment of the waste material 
• The method of transportation 
• The name of licensed waste haulers 
• Procedures for manifest management 

 
The Waste Material Handling and Disposal Plan will be reviewed and approved by NYSDEC prior 
to implementation. 
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10. TRAFFIC CONTROL 

A Traffic Control Plan (on-Site and off-Site) developed in consultation with the City of Ithaca will 
be prepared and will include the designation of transportation roads to and from the Site. On-Site 
and off-Site traffic controls as necessary according to Federal, State, and local requirements will 
be provided. Main public roads to the Site will be kept open at all times unless prior 
arrangements for temporary closing are made with the appropriate authorities. Prior to the start 
of construction activities, Ramboll will perform a condition survey of the road at the entrance(s) 
of the Site to be utilized during the Remedial Action. The condition survey will be performed 
using a video camera. During the video survey, the location of any existing damage to the 
roadways will be documented. 
 
The Traffic Control Plan will be reviewed and approved by NYSDEC prior to implementation. 
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