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1. INTRODUCTION 

1.1 Purpose and Background 
This Alternatives Analysis Report (AAR) and Remedial Action Work Plan (RAWP) was 
prepared by ENVIRON Engineers of North Carolina, PC (ENVIRON) on behalf of Sun Chemical 
Corporation (“Sun Chemical”) regarding its property located at 441 Tompkins Avenue in 
Staten Island, New York (the “Site”).  The Site is located in the Rosebank section in the 
northeastern portion of Staten Island, as shown on Figure 1.  The AAR and RAWP were 
prepared in accordance with the terms of the Brownfield Cleanup Agreement (BCA) between 
by Sun Chemical and the New York State Department of Environmental Conservation 
(NYSDEC), dated March 9, 2009.   

The AAR presents an evaluation of unrestricted-use, restricted-use and protection-of-
groundwater remedial approaches to address soil and groundwater contamination at the 
Site, as well as similar evaluations relative to potential vapor intrusion concerns.  The RAWP 
proposes active soil remediation via the preferred remedial approach identified herein as well 
as an enhanced natural attenuation remedy to address groundwater impacts.  As discussed 
herein remediation is not required related to the soil vapor pathway. 

This AAR and RAWP are based on the findings of remedial investigation activities conducted 
at the Site between October 2010 and March 2015 in accordance with various work plans, 
including: (1) the August 2010 Remedial Investigation Work Plan (RIWP), approved by 
NYSDEC in an August 20, 2010 letter to Sun Chemical; (2) a January 5, 2012 RIWP 
Addendum, approved by NYSDEC on that same date (the “NYSDEC RIWP Addendum 
Approval”); (3) an October 8, 2012 RIWP Addendum proposing off-site soil vapor 
evaluations, approved by NYSDEC on November 21, 2012; and (4) an August 28, 2014 RIWP 
Addendum for on-site soil sampling in previously regraded areas, approved by NYSDEC on 
September 4, 2014.  Sun Chemical is concurrently submitting a Remedial Investigation 
Report (RIR) discussing results of all RI activities; pertinent summary information regarding 
data obtained during the RI is provided herein in support of the AAR and RAWP.   

1.2 Report Organization 
The AAR and RAWP presented herein were completed in accordance with NYSDEC regulations 
and guidance, particularly 6 NYCRR Part 375 and the NYSDEC Division of Environmental 
Remediation (DER) May 3, 2010 Technical Guidance for Site Investigation and Remediation 
(known as and referred to herein as the May 2010 DER-10).  The AAR for soil, groundwater 
and soil vapor is provided in Section 2.  Section 3 provides the RAWP for soil and 
groundwater. 
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2. ALTERNATIVES ANALYSIS REPORT 

Per Section 4 of the May 2010 DER-10, Sun Chemical completed an Alternatives Analysis 
(AA) report in support of the Remedial Action Work Plan to identify the most appropriate 
remedy to address contamination identified at the Site during the RI and prior phases of 
work.  The specific relevant components to this AA process, discussed below, include:  (1) 
development of remedial action objectives (RAOs); and (2) an alternatives analysis in 
accordance with the remedy selection evaluation criteria.   

2.1 Remedial Action Objectives and General Response Actions 
Remedial Action Objectives (RAOs) were developed in accordance with Section 4.1 of 
Chapter 4 (Remedy Selection) of the May 2010 DER-10.  In accordance with that guidance, 
RAOs were developed using the following five factors relevant to this Site: 

1. Applicable Standards, Criteria and Guidance (SCGs) in light of the current, projected and 
reasonably anticipated future use of the Site; 

2. Contaminants exceeding those SCGs; 

3. The impacted environmental media; 

4. The extent of those impacts; and 

5. Actual and potential human exposures and environmental impacts. 

SCGs are tabulated on the NYSDEC webpage: 
http://www.dec.ny.gov/regulations/61794.html.   

The objectives for the remedial program have been established through the remedy selection 
process stated in 6 NYCRR Part 375.  The goal for the remedial program is to restore the Site 
to pre-disposal conditions to the extent feasible.  At a minimum, the remedy will eliminate or 
mitigate any significant threats to public health and the environment presented by the 
contamination identified at the Site through the proper application of scientific and 
engineering principles.  The generic medium-specific remedial action objectives for this Site 
are listed below and comprise the alternatives that Sun Chemical evaluated in this AAR. 

2.1.1 Soil 
2.1.1.1 RAOs for Soil 

RAOs for Public Health Protection 

• Prevent ingestion/direct contact with contaminated soil. 

• Prevent inhalation of or exposure from contaminants volatilizing from contaminants in 
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. 
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Within the context of the generic RAOs listed above, applicable standards, criteria and 
guidance (SCGs) for remedial programs undertaken at BCP sites include the land-use-specific 
soil cleanup objectives (SCOs) contained in the Environmental Remediation Program 
regulations at 6 NYCRR Part 375.  These SCOs are considered applicable contaminant-
specific RAOs for the Alternatives Analysis/Remedial Action Work Plan.  As discussed below, 
in light of surrounding local property uses, current zoning and targeted future land use, 
SCOs appropriate for the Site include restricted residential SCOs for Tax Lot 12 and 
residential SCOs for Tax Lot 54.  Therefore, development of site-specific SCOs is not 
necessary.  

2.1.1.2 General Response Actions for Soil 
Constituents present in soil above the identified restricted residential SCOs for Tax Lot 12 
and residential SCOs for Tax Lot 54 (which represent SCGs for the proposed remedy) include 
certain metals, PCBs and PAHs in specific AOCs associated with historical industrial 
operations.  Additionally, nickel was detected site-wide at concentrations above the 
restricted residential and residential SCOs as well as more extensively above the Protection 
of Groundwater SCO.  Issues related to the presence of nickel are addressed in Section 4.5.2 
of the RIR.  Based on the RI completed to date, constituents in soil above the SCOs are 
limited to defined areas of concern at the Site with no evidence that these impacts have 
impacted off-site properties or have resulted in known human exposures or environmental 
impacts.   

Through sampling completed to date, Sun Chemical has identified nine AOCs in which 
constituent concentrations in soil exceed the SCOs and do not meet the RAOs specified 
above.  As discussed in the RIR, soil contamination in the AOCs does not affect other 
environmental media, with the exception of nickel being present above Protection of 
Groundwater SCOs and in groundwater above the Part 703.5 groundwater quality standard 
at limited and discrete locations.  Further, there is no off-site migration of soil contamination, 
nor any sediment or surface water concerns related to the soil contamination. 

For those AOCs in which contaminants exceed the generic promulgated SCGs being used for 
this evaluation, Table 1 identifies the estimated lateral and vertical extent of those impacts, 
and actual and potential human exposures and environmental impacts.  For each impacted 
AOC Table 1 also references the specific plate provided herein that includes the summary soil 
data (with exceedances of the SCOs highlighted in color), the estimated lateral and vertical 
extent of contamination, and planned post-remedial verification sampling locations.  Detailed 
descriptions of the affected AOCs are provided after Table 1.   
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Table 1: AOCs with Constituent Concentrations Above Remedial Action Objectives 
and Soil Cleanup Objectives, and General Response Actions 

AOC (#/ 
Name and 

Description) 

Plate 
Reference 

Constituents 
Present Above 

Remedial Action 
Objectives  

Delineated 
Surface 

Area 

(Square 
Feet) 

Depth 

Impacted 
Soil 

Volume 
(Cubic 
Yards) 

General 
Response 
Actions 

AOC 1 – 
Former 
Shooting 
Gallery 

Plate 2 Chromium 100 4’ 15 Excavation 
and 
institutional 
controls 

AOC 2 – 
Former 
Railroad 
Tracks at 
Eastern 
Parking Lot 

Plate 3 PAHs: 
Benzo(a)pyrene;  

Metals: Arsenic, 
barium, chromium, 
lead, mercury, nickel; 

PCBs 

32,000 2’ across 
entire AOC; 
deeper at 
seven 
targeted 
locations 
(B205A, 
B207, B210A, 
B211, B213, 
B1301 and 
B1606) 

2,300 Excavation  

AOCs 3, 4, 5 
and 15 – 
Former 
Aboveground 
Acid Storage 
Tanks 

Plate 4  Metals:  Arsenic, 
barium, lead; nickel. 

4,500 2’ – 3’ (varies 
among the 
five subareas 
comprising 
this AOC) 

350 Excavation 
and 
institutional 
controls 

AOC 7 – 
Former 
Chrysophenine 
Plant 

Plate 4 Metals: Barium and 
lead 

38 1.5’ 2 Excavation 
and 
institutional 
controls 

AOC 9 – 
Former Drum 
and Bag 
Storage Area 
at B907 

Plate 5 PCBs 25 1’ 1 Excavation 
and 
institutional 
controls 

AOC 14 – 
Former Caustic 
Release Area 

Plate 2 PAHs:  Indeno(1,2,3-
cd)pyrene; 

Metals:  Arsenic, 
barium, cadmium, 
copper, lead; 

PCBs 

6,000 2’ to 4’ 
(varies 
among 5 
subareas 
comprising  
this AOC) 

2,050 Excavation 
and 
institutional 
controls 

Warehouse/ 
Office/ 
Laboratory 

Plate 5 Metals:  Barium 100 4’ 15 Excavation 
and 
institutional 
controls 
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Table 1: AOCs with Constituent Concentrations Above Remedial Action Objectives 
and Soil Cleanup Objectives, and General Response Actions 

AOC (#/ 
Name and 

Description) 

Plate 
Reference 

Constituents 
Present Above 

Remedial Action 
Objectives  

Delineated 
Surface 

Area 

(Square 
Feet) 

Depth 

Impacted 
Soil 

Volume 
(Cubic 
Yards) 

General 
Response 
Actions 

Grind & Mix Plate 6  Metals:  Barium, 
nickel and lead; PAHs 

580 2’ and 7’ in 
two subareas 
comprising 
this AOC 

160 Excavation 
and 
institutional 
controls 

Powerhouse Plate 7 Metals:  Barium; 
chromium, lead 

280 2.5’ to 6.5’ in 
three 
subareas 
comprising 
this AOC 

90 Excavation 
and 
institutional 
controls 

Storage 
Building  

Plate 8 Metals: Chromium 
and lead 

325 1.5’  - 2.5’ in 
two subareas 
comprising 
this AOC 

20 Excavation 
and 
institutional 
controls 

Red Wing Plate 9 Metals: Barium, 
cadmium and lead 

PAHs: 
benzo(a)anthracene, 
benzo(a)pyrene, 
benzo(b)fluoranthene, 
and indeno(1,2,3-
cd)pyrene 

1800 2.5’ 170 Excavation 
and 
institutional 
controls 

 
AOC 1 – Former Shooting Gallery  

Six borings were completed in this AOC.  Analytical results of this sampling, summarized on 
Plate 2, indicated that the only impact above restricted residential SCOs was a chromium 
exceedance at 3.5-4.0 feet at B102.  Based on the single-point nature of the impact in this 
AOC, and its presumed maximum depth of 4 feet, for purposes of remediation planning, the 
area targeted for remediation around B102 was assumed to be 100 square feet and would be 
remediated to a depth of 4 feet.  An estimated 15 cubic yards of soil would be remediated to 
address the chromium impact above the restricted residential SCO. 

AOC 2 – Former Railroad Tracks at Eastern Parking Lot 

Sun Chemical completed 13 soil borings in and near AOC 2, including along the eastern 
property boundary.  Analytical results for soil sampling collected from those borings indicated 
concentrations of metals (arsenic, barium, lead and mercury), PAHs (benzo(a)anthracene, 
benzo(a)pyrene and chrysene) and/or PCBs above residential - SCOs at most of the borings 
completed within or in proximity to the former rail lines, as shown on Plate 3.  This soil 
sampling has evaluated both the unsaturated-zone soils as well as the surface of a localized 
confining unit, which is a red-brown silty clay noted at approximately 9 feet bgs at Boring 
209.  Similarly, Boring B213, located along the centerline of the former main tracks, was 



ALTERNATIVES ANALYSIS REPORT AND 
REMEDIAL ACTION WORK PLAN 
SUN CHEMICAL CORPORATION, SITE #C243024 6 

Alternative Analysis Report ENVIRON 

advanced to 14 feet bgs or to the depth of the localized confining unit, a dark brown ‘peat’-
like silt layer noted at approximately 13 feet bgs.  Other borings located in proximity to AOC 
2 were completed as part of the evaluation of other AOCs, including B1301 (AOC 13 – former 
coal pile) and B1606 (AOC 16 – former wastewater piping).  The constituent impacts at 
those locations are consistent with the impacts in the broader AOC 2 area such that the 
contamination at B1301 and B1606 is included in the discussion that follows. 

The RI and prior soil sampling programs conducted in AOC 2 demonstrated that these target 
constituents are present only sporadically above the SCOs, although at a majority of the 
sampling locations, at least one constituent (e.g., a metal, SVOC or PCBs) was identified 
above the respective SCO.  Although the sources of these impacts are not clear, the detected 
contamination in the more shallow intervals likely relates to former railroad activity along the 
multiple rail lines and spurs in this area.   

For purposes of remedy planning for AOC 2, Sun Chemical evaluated the analytical data to 
determine the depths to which active remediation would be required to meet the Track 2 
remediation goal relative to residential SCOs (i.e., attainment of those SCOs in the upper 15 
feet of the soil column).  That evaluation indicated that all of the PAH and PCB exceedances 
and the majority of the metals exceedances were present within the upper 2 feet of soil such 
that the remediation would minimally need to target that uppermost two-foot soil horizon 
across this AOC.  However, metal concentrations above the residential SCOs were also 
present at 2.0-2.5 feet at borings B205A, B207, B210A, B211 and B1606 such that the 
planned remediation would extend to 3 feet in the vicinity of those locations to capture those 
exceedances.  Last, arsenic concentrations above the residential SCO are present from near-
surface soils to depths of at least 4 feet at boring B1301 and 8.5 feet at B213 such that 
those locations are targeted for focused deeper excavations. 

In addition, there are sporadic metals exceedances at depths greater than 3 feet at other 
locations without corresponding shallow contamination.  Consequently, Sun Chemical further 
reviewed those data to determine the most appropriate remedial approach.  In 20 such soil 
samples, only arsenic, chromium, manganese and nickel were detected above residential 
SCOs.  Among these 20 samples, arsenic was present above the residential SCO only in the 
sample from 8.5-9.0 feet at B213 at 31.5 ppm, whereas the concentrations in the other 19 
samples ranged from 1.6 to 10.6 ppm.  Regarding chromium and nickel, those metals were 
detected above the residential SCOs in only three and five samples, respectively, with those 
exceedances being only minimally above the SCOs (i.e., on the order of 50% or less above 
the SCOs).  Additionally, analyses for manganese were performed as part of full TAL metals 
analyses on the five soil samples collected from B209 and B213.  Of those five samples, 
manganese was present above the residential SCO of 2,000 mg/kg only from 8.5-9.0 feet at 
B209 (2,330 mg/kg) whereas the other four samples had concentrations less than 400 
mg/kg.  The limited number and minor degree of these exceedances indicates that they most 
likely reflect normal variability in a single sample population such that the remedial approach 
for those locations should reasonably consider the data set in the aggregate.  Based on the 
very limited nature of exceedances in these deeper soils, Sun Chemical believes that 
potential future exposure to deeper soils would most appropriately be evaluated based on 
the sporadic lateral and vertical distribution of the concentrations.  Therefore, Sun Chemical 
does not believe that remedial actions are necessary related to those limited deeper-soil 
exceedances of the SCOs as they do not represent a future threat the human health.  On 
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behalf of Sun Chemical, ENVIRON discussed this conceptual approach with NYSDEC on 
February 26, 2014, and it was our understanding that NYSDEC concurred with this overall 
proposed approach. 

Sun Chemical also completed installation of a trench drain proximate to AOC 2 (see Plate 3) 
in 2011 as part of improvements in Site storm water drainage.  Railroad siding components 
were unexpectedly encountered during that project.  Additionally, per waste classification 
analytical results from the excavated soils, Sun Chemical determined that barium and lead 
concentrations exceeded the residential - SCOs.  Although the trench location was not 
initially considered part of AOC 2, based on the physical observations and analytical findings, 
the boundary of AOC 2 has been expanded to include the drainage trench and the railroad 
sidings. 

NYSDEC advised Sun Chemical (during a November 4, 2011 meeting with Sun Chemical 
representatives) that the characterization and delineation of impacted soils completed in this 
AOC was sufficient to support remediation planning.  Further, NYSDEC indicated that any 
future sampling would be completed as post-remedial confirmation and documentation 
sampling following removal of the sidings and associated contaminated soils.  The area 
targeted for remediation is approximately 32,000 square feet and would be remediated to a 
minimum depth of 2 feet, or deeper as needed to capture areas of impact identified at 
certain locations discussed above.  An estimated 2,200 cubic yards of soil are impacted 
above the SCOs. 

AOCs 3, 4, 5 and 15 

This remediation area comprises four AOCs, including AOC 3 (former blue pulp aboveground 
storage tanks [ASTs]), AOC 4 (former bichromate AST), AOC 5 (former acid AST) and AOC 
15 (former acid ASTs).  Through soil sampling completed at borings B301, B302, B401, 
B402, MW3, and B1501-B1506, Sun Chemical identified several metals (arsenic, barium, 
chromium and lead) at concentrations above the restricted residential SCOs in a contiguous 
area encompassing the former AST locations from the soil surface to a maximum depth of 
3.5 feet.  Additionally, this sampling identified an isolated occurrence of nickel at B1503 at a 
concentration above the SCO at 1.5-2.0’. 

The extent of planned remediation is based both on physical structures in these AOCs and 
the data collected.  In particular, through the initial remediation actions, building slabs and 
underlying contaminated soils were removed from the Blue Wing immediately north of the 
former AST pad as well as to the south (Blue Wing ice plant and storage building).  The 
concrete access drive south of the AST pad remains as does the pad itself.  Further, 
demolition and related soil removal to the east removed the eastern edge of the hillside 
beyond MW-3.  Accordingly, the excavation limits shown on Plate 4 are largely defined by 
surrounding prior excavation boundaries.  The western boundary is defined by the absence 
of exceedances at borings B1502 and B1504, completed north and west of the former 
elevated concrete pad on which the northern acid AST had been located.   

Additionally, during the initial remediation actions, the concrete pad supporting the former 
ASTs proximate to B1501 was removed.  Soils beneath that pad were pigment-stained and 
were left in place to be addressed under the future soil remedy.  Although no analytical data 
were obtained from those discolored soils, a geotextile fabric was placed over the soils and 
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clean backfill installed over the fabric to enable the soils to be located later.  The extent of 
this area is shown on Plate 4 and will be addressed consistent with the soil screening 
protocols detailed below in Section 3.6.1.   

Based on these data and observations, the impacted soil area is approximately 4,500 square 
feet near the former AST pad bordering the southern and western sides of the former Blue 
Wing to a depth of 2 feet bgs, for a total volume of 350 cubic yards.  This soil volume 
includes 120 cubic yards that will be excavated to address three deeper sub-excavations at 
B301, B1501 and B1505 within the main excavation area, as well as the isolated nickel 
exceedance at B1503. 

AOC 7 

AOC 7 is the location of the former chrysophenine plant evident on the 1937 Sanborn Fire 
Insurance map.  This structure was located along the southern property boundary, partially 
beneath the later locations of the machine and carpentry shop, Blue Wing ice plant and the 
storage building.  ENVIRON completed three soil borings, including borings B701 and B702 in 
August 2006, and boring B703 in October 2006.  The first two borings were advanced to 4 
feet, and soil samples collected from 0.5-1.0’ and from a six-inch interval between 1 and 2 
feet.  These samples were analyzed for TCL VOCs, PPMs and barium.  One soil sample was 
collected from Boring B703 (0.5-1.0’) for PPM and barium analysis.  The only exceedances 
were barium and lead in the upper interval at B701 as shown on Plate 4.  B701 was located 
adjacent to sub-slab areas addressed as part of initial remediation actions but remains in a 
relatively localized area of as-yet unremediated soil.  The area targeted for remediation is 
therefore small, approximately 30 square feet and would be remediated to a depth of 1.5 
feet resulting in estimated 10 cubic yards of soil.  

AOC 9 

Five soil borings were completed in AOC 9 during the August 2006 soil sampling program.  
No constituents were detected above commercial-use SCOs, the SCOs used at that time to 
evaluate the associated sampling results, and there was no evidence of potential 
contamination (such as soil discoloration).  However, NYSDEC requested that additional 
borings be completed to more fully characterize soil quality in this area.  Three additional 
borings, B905-B907, were completed for that purpose in late 2010. 

The approved RIWP proposed completing B907 in the area with the greatest density of 
former drum and material storage, and collecting soil samples for the full TAL/TCL list.  This 
boring was completed in October 2010.  Soil cores were continuously screened with a PID to 
assist in determining the appropriate sampling intervals.  Soil samples were collected for full 
TAL/TCL analyses from B907 from the soil surface (0-2”), the six-inch interval above the 
water table (noted at approximately 17.5 – 18’), and from the 6-inch interval below the 
water table (18 – 18.5’).  As summarized on Plate 5, reported VOC, SVOC and pesticide 
concentrations were below the corresponding groundwater and/or restricted residential SCOs 
at each sampling interval.  The reported concentration of total PCBs (2.4 mg/kg) at the 0 – 2 
inch interval exceeded the restricted residential - SCO of 1 mg/kg, however, the 
corresponding duplicate sample at this interval reported a concentration of only 0.84 mg/kg.  
In addition, reported concentrations of nickel also exceeded the groundwater and/or 
restricted residential  SCO from each sample, including 132 mg/kg and 143 mg/kg at the 0 – 
2” interval, 330 mg/kg at 17.5 – 18’, and 400 mg/kg at 18 – 18.5’.   
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Analytical results from the screening-level samples from B907 indicated that PCBs and nickel 
were the target constituents for sampling at the two other proposed borings, B905 and 
B906, completed in November/December 2010.  These borings were advanced to the first 
saturated interval and soil samples collected from three intervals, including the soil surface 
(0 – 2”), 3 – 3.5’ (comparable to the deeper sampling interval in the initial August 2006 soil 
samples), and the six-inch interval above the water table (varied from approximately 8.5’ to 
13.5’ bgs given the topography of this AOC).  Each of the samples was analyzed for PCBs 
and nickel.  Additionally, these borings were advanced to depths below the water table to 
confirm the absence of any visible indication of impacted soils.  No evidence of impacted 
soils was identified in samples to depths of approximately 16 feet bgs at B905, and 12 feet 
bgs at B906. 

Analytical results from the associated targeted sampling locations for AOC 9 (B905 and 
B906) are summarized on Plate 5.  All reported nickel concentrations were below the most 
stringent protection of groundwater SCO of 130 mg/kg, with the exception of a slight 
exceedance at the 3 – 3.5’ interval for B905 of 147 mg/kg.  No reported PCB concentrations 
from samples at either boring location exceeded the restricted residential SCO for total PCBs 
of 1 mg/kg.  Based on these data, additional sampling was not warranted prior to 
development of the Alternatives Analysis for this AOC.  Based on the isolated and shallow 
occurrence of PCBs above the SCO in this AOC, the area targeted for remediation is only 
immediately around B907, an area of approximately 25 square feet that would be 
remediated to a depth of 1 foot.  An estimated one cubic yard of soil is impacted above the 
SCO for PCBs. 

AOC 14 

A total of approximately 25 borings were completed in this AOC to evaluate the extent of soil 
contamination.  Based on the analytical results of that sampling, summarized on Plate 2, 
concentrations of metals (arsenic, barium, copper and lead), PCBs and/or PAHs have been 
detected above SCOs at a number of borings.  These impacts are generally found to a depth 
of less than 2 feet, although PCB and metals impacts were present to 3 feet at boring B1406.  
Analytical results for these borings are summarized on Plate 2. 

As shown on Plate 2, soils with exceedances of the SCOs are present along the southern 
property boundary in portions of AOC 14 that straddle two retaining walls.  Accordingly, the 
remediation will target five sub-areas of different topographic elevation, such sub-areas 
defined on Plate 2 as AOCs 14A through 14E.  These sub-areas comprise a total footprint of 
approximately 6,000 square feet.  The lateral boundaries of sub-area AOCs 14A and 14B 
were defined based on the retaining walls present along the eastern, western and southern 
sides, including along the southern property boundary, as well as in the general northerly 
direction by nearby sampling locations (e.g., B1405, B1413 and B1414) at which PCBs were 
either not detected or were identified at negligible concentrations well below the restricted 
residential SCO.  Boundaries of sub-area AOCs 14C, 14D and 14E were defined as smaller 
remediation areas either because the sampling point with the exceedance was physically 
isolated (AOC 14C is bordered by retaining walls and other sampling points without PCB 
contamination) or had contamination not present at neighboring locations (i.e., cadmium at 
AOC 14D and lead at AOC 14E).  Remediation of these five sub-areas would be performed to 
a maximum depth of 4 feet below grade, with the specific remediation depths provided on 
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Plate 2.  This approach results in a total soil volume targeted for removal in AOC 14 of 
approximately 2,050 cubic yards.   

Grind & Mix Department 

During demolition of the Grind and Mix Department, and related remediation of shallow soils 
at SB-16 and SB-17, Sun Chemical discovered three below-grade tanks, including two on the 
northern end of the area and one at the opposite/southern end.  These tanks had riveted 
metal jackets and were lead-lined, and each appeared to be of approximately 150-250 
gallons in capacity.  The two northern vessels were located within a concrete vault, with 
discolored soils evident adjacent to the concrete walls.  The southern tank did not appear to 
be within a vault, with stained soils also present in its vicinity.  Plate 6 shows the locations of 
the former tanks and concrete vault locations in relation to the former building outlines in 
this portion of the Site.   

The initial remedial actions successfully addressed the elevated barium concentrations that 
had been present at borings SB16 and SB17.  However, certain discolored potentially 
contaminated soils in this area could not be addressed given:  (1) the uncertainty regarding 
the nature and extent of any soil contamination associated with the stained soils and (2) that 
removal of the soils was not feasible given their proximity to the topographically much 
higher soils located near MW-3.   

Accordingly, as part of the RI, four soil borings were completed in October and December 
2010 next to each of the two former tank locations (i.e., GM06-GM13) to further evaluate 
the soils that were not addressed during the initial remedial actions.  As shown on Plate 6, 
exceedances of the restricted residential SCO for barium were noted at borings GM11 (592 
mg/kg at the 1 – 1.5’ interval) and GM12 (2,340 mg/kg at the 4 – 4.5’ interval) where slight 
red and green staining was observed in sands at these depths.   

As concentrations exceeding the barium SCO in shallow soils at locations GM11 and GM12 
are located in the extreme southwest corner of the southern tank location (which is located 
in close proximity to the topographically much higher soils located near MW-3), it is likely 
that barium-impacted soils are still in place along the southern and southwestern sidewalls of 
this tank location.  Additionally, since minor staining was noted in several other intervals in 
borings from both tank locations and samples from these intervals show concentrations well 
below the restricted residential SCOs, it is unlikely there is a correlation between soil staining 
and the presence of barium above the SCO.  Nonetheless, consistent with the approach to 
soil remediation undertaken during the initial remediation actions, both impacted and 
discolored soils will be addressed as part of the RAWP.   

Constituent concentrations above the SCO and discolored soils are present over an 
approximate area of 550 square feet and to a depth of 7 feet below grade, resulting in an 
impacted volume on the order of 150 cubic yards.  Additionally, a nickel concentration above 
the restricted residential SCO was detected at GM07.  The area targeted for remediation 
around that boring is approximately 30 square feet and would be remediated to a depth of 2 
feet.  An estimated 10 cubic yards of soil are impacted above the SCO for nickel.   
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Powerhouse 

Soil sampling was not initially conducted in the Powerhouse (Boiler Building) area because 
the Powerhouse was an original Site structure at which no known prior industrial activities 
were conducted.  Further, the Powerhouse had no floor drains or industrial wastewater 
system components, and was not used for the storage of pigment materials, such that sub-
slab soil contamination was considered unlikely.  However, during removal of the 
Powerhouse slab and foundation members, an interval of fill material was observed directly 
beneath the slab.  That material contained slab and/or cinders and other anthropogenic 
items and was, therefore, excavated and staged separately pending waste classification 
sampling.  Apparent native soils were also excavated, from greater depths, as needed to 
remove the deep footers associated with this building and the former stack.  These deeper 
soils were also staged, but separately from the soils containing non-native materials.   

Two waste classification soil samples were collected from these Powerhouse soils, one from 
the native soils and the other from the soils containing non-native materials.  Analytical 
results from the waste classification samples indicated that the deeper, native soils did not 
contain metals or other constituents at concentrations above restricted residential SCOs.  
The samples from soils containing anthropogenic materials showed concentrations of barium, 
copper and lead above restricted residential SCOs.   

Based on the observation of non-native materials in the upper soil intervals in this area, and 
on the waste classification sample obtained from that material, residual soil contamination 
was potentially present in the Powerhouse area.  A 6-ounce geo-textile liner was placed over 
the footprint of the building and Site soils (that had been cleared for on-site reuse via prior 
sampling and comparison to commercial-use SCOs) were used as backfill to bring this area 
to nearly original grade, as needed to promote proper drainage and limit surface water 
accumulation.  A re-evaluation of the data from those soils has confirmed that the soils also 
meet restricted residential SCOs.  As discussed in the RIR, additional soil sampling was 
completed in September 2014 per NYSDEC request to confirm the soil quality for these soils.  
Through that recent sampling, Sun Chemical confirmed that no constituents were present at 
concentrations above restricted residential SCOs in the upper two feet of soil, confirming that 
these soils do not require remediation as part of this RAWP. 

During the 2010 phase of the RI, Sun Chemical completed 18 soil borings in this AOC to 
evaluate soil conditions, as shown on Plate 7.  These borings were completed at a density 
consistent with the minimum post-excavation sampling requirements of May 2010 DER-10.  
As such, borings were placed at 30-foot intervals around the excavation perimeter and every 
900 square feet in the former Powerhouse footprint.  No samples at these borings exhibited 
evidence of potential contamination (including elevated PID readings).  Several locations 
evidenced exceedances of SCOs, including for barium above the Protection of Groundwater 
SCO in the deepest interval (13.5 – 14’) at PH01 where groundwater was encountered at an 
approximate depth of 7 feet.  However, further action at PH01 is not required because 
barium was not detected above the Part 703.5 standard in MW2, located downgradient of 
PH01.  As such, the Protection of Groundwater SCO for barium does not apply to soils below 
the water table.   

Barium was present at 816 mg/kg, above the restricted residential SCO, in the deepest 
sample (5.5 – 6’) at PH12.  In addition, chromium and lead were present above the 
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restricted residential SCOs in the upper sampling interval (1.5-2.0’) at PH03 but not in the 
deeper sample obtained from 2.5-3.0’.  Last, a chromium exceedance was reported at PH10 
at 5.5-6.0’.  Soils with these metal concentrations above the restricted residential SCOs are 
present over approximate areas of 30 square feet in the vicinity of PH03 (removal depth of 
2.5 feet), 100 square feet at PH10 (removal depth of 6 feet) and 150 square feet at PH12 
(removal depth of 6.5 feet), as shown on Plate 7.  Given that soil sampling points adjacent 
to these three locations did not evidence contamination, only relatively small excavation 
footprints were considered necessary.  The areal extent of each area increases with depth to 
account for the necessary excavation sloping to access deeper soils.  The remediation of 
these impacted soils will result in a total affected soil volume of approximately 90 cubic 
yards.   

Red Wing 

Soil sampling was conducted at eight borings as part of the September-December 2014 
supplemental RI in the portions of the Red Wing that were regraded after the 2008-2009 
initial remedial actions.  Analytical results from those locations confirmed that constituent 
concentrations above restricted residential SCOs were present only at and near three borings 
(RW1, RW2 and RW3) completed in the western section of this area, as shown on Plate 9.  
The remediation of impacted soils at these three locations will result in a total affected soil 
volume of approximately 170 cubic yards. 

Storage Building (SB-25) 

Soil excavations were conducted in October 2008 beneath the former Storage Building slab 
to address arsenic and lead concentrations at boring SB25.  During the phases of soil 
remediation, a thin layer of slag/cinder-like material was also noted directly beneath the slab 
in the northern portion of the Storage Building.  That material was excavated to a depth of 
one foot.  One base sample (PE11) and three sidewall samples (PE10, PE12, and PE13) were 
collected and submitted for PPM+Ba analysis.  Analytical results for these samples, 
summarized on Plate 8, reported exceedances for barium and chromium.  As such, further 
remediation is required in this area. 

Sun Chemical proposes to remove soils from the two locations shown on Plate 8 within the 
footprint of the former Storage Building totaling approximately 350 square feet to address 
exceedances of the restricted residential SCOs for chromium and lead.  The soil removal in 
this area will extend to a depth of 1.5’ bgs over an area of 150 square feet to address 
locations SB25-PE10, SB25- PE11 and SB25-PE13, resulting in remediation of approximately 
20 cubic yards of soil.  Additionally, soils will be removed above a 30-square-foot area at 
location SB25-PE09A to address a residual lead exceedance of 959 mg/kg.  This excavation, 
planned to a depth of 2.5 feet, will remove 10 cubic yards of soil.  

Warehouse/Office/Laboratory (WOL) 

Sun Chemical completed four borings near the former WOL, including borings BW01 – BW03 
at the three loading docks located along the southern face of the building and boring BW04 
at the northeastern corner in front of the large doorway that provided forklift access to the 
warehouse.  Analytical results for these samples, summarized on Plate 5, indicated that all 
constituents were present below corresponding restricted residential SCOs, with the 
exception of barium (480 mg/kg) from the 2.5 – 3’ interval at boring location BW02.  This 
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impact is present over an estimated area of 100 square feet to a depth of 4’ bgs, resulting in 
an impacted soil volume on the order of 15 cubic yards.   

2.1.2 Groundwater  
2.1.2.1 RAOs for 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. 

• Remove any source of groundwater or surface water contamination. 

The specific SCGs for groundwater are established pursuant to 6 NYCRR Parts 700-706 
NYSDEC Water Quality Regulations for Surface Waters and Groundwater, specifically the 
Groundwater Quality Standards established under Part 703.5.  These standards have been 
used to date to evaluate and delineate identified groundwater impacts at the Site.  
Accordingly, attainment of those standards will be one of the RAOs for groundwater 
remediation.   

2.1.2.2 General Response Actions for Groundwater 
Section 4.5.30 of the RIR discusses the extent of groundwater impacts above the applicable 
SCGs (i.e., the Part 703.5 groundwater quality standards).  As noted therein and as 
summarized on Plate 10, several VOCs and nickel are present above the GWQS over a 
limited area in the south-central portion of the property at MWs 3/3D/3DD, 4, 8, 9 and 11.  
Based on the confirmed direction of groundwater flow and recent downgradient groundwater 
quality data, these exceedances are confined to the Site, with no evidence that these 
impacts have migrated off-site or have resulted in any known human exposures or 
environmental impacts, including impacts to surface water.   

Table 2 identifies for those wells at which contaminants exceed the generic promulgated 
SCGs being using for this evaluation and actual and potential human exposures and 
environmental impacts. 

Table 2: Monitoring Wells with Constituent Concentrations Above Remedial 
Action Objectives and General Response Actions 

Monitoring 
Well 

Plate 
Reference 

Constituents 
Present Above 

Part 703.5 GWQS 

Delineation 
Comments 

General Response Actions 

MW1  Plate 10 VOCs:  
1,1-DCA 

Isolated 
exceedance per 
data at MWs 17 
and 18 

Monitored natural attenuation, 
Groundwater use restriction 
(no groundwater use currently 
or historically) 
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Table 2: Monitoring Wells with Constituent Concentrations Above Remedial 
Action Objectives and General Response Actions 

Monitoring 
Well 

Plate 
Reference 

Constituents 
Present Above 

Part 703.5 GWQS 

Delineation 
Comments 

General Response Actions 

MW3 Plate 10 VOCs: 

Benzene 
1,1-DCA 
1,2-DCA 
1,1-DCE 
1,1,1-TCA 
TCE 
Vinyl chloride 

 

Nickel (dissolved) 

Laterally and 
vertically 
delineated 

VOCs: ISCO-enhanced 
monitored natural attenuation, 
Groundwater use restriction 
(no groundwater use currently 
or historically) 

 

 
 
 

Nickel: Groundwater use 
restriction 

MW3D Plate 10 VOCs: 

Benzene 
1,1-DCA 
1,2-DCA 
1,1-DCE 
1,1,1-TCA 
TCE 

Laterally and 
vertically 
delineated per data 
at MW-15D and 
MW-3DD 

Monitored natural attenuation, 
Groundwater use restriction 
(no groundwater use currently 
or historically) 

MW3DD Plate 10 VOCs: 

1,2-DCA 

Vertical delineation 
through 
concentration 
gradient 

Monitored natural attenuation, 
Groundwater use restriction 
(no groundwater use currently 
or historically) 

MW4 Plate 10 VOCs: 

1,1-DCA 
1,2-DCA 
1,1-DCE 
 

Nickel 

Laterally and 
vertically 
delineated 

VOCs: Monitored natural 
attenuation, Groundwater use 
restriction (no groundwater use 
currently or historically) 

 

Nickel: Groundwater use 
restriction 

MW8 Plate 10 VOCs: 

Chlorobenzene 

Laterally 
delineated impact 
from upgradient 
off-site source 

Upgradient source.  No further 
action. 

MW9 Plate 10 Nickel (dissolved) Laterally and 
vertically 
delineated 

Groundwater use restriction 

MW11 Plate 10 VOCs: 

1,2-DCA 
1,1-DCE 
1,1,1-TCA 

Laterally and 
vertically 
delineated 

Monitored natural attenuation, 
Groundwater use restriction 
(no groundwater use currently 
or historically) 
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Table 2: Monitoring Wells with Constituent Concentrations Above Remedial 
Action Objectives and General Response Actions 

Monitoring 
Well 

Plate 
Reference 

Constituents 
Present Above 

Part 703.5 GWQS 

Delineation 
Comments 

General Response Actions 

MW15D Plate 10 VOCs: 

1,2-DCA 

Laterally and 
vertically 
delineated per data 
at MWs 3D and 
3DD 

Monitored natural attenuation, 
Groundwater use restriction 
(no groundwater use currently 
or historically) 

MWs 3, 4 
and 9 

Plate 10 Nickel (filtered) Laterally 
delineated 

Groundwater use restriction 
(no groundwater use currently 
or historically) 

Notes: 

All exceedances based on most recent sampling round at each monitoring well. 

1,1-DCA: 1,1-dichloroethane 

1,2-DCA: 1,2-dichloroethane 

1,1-DCE 1,1-dichloroethene 

1,1,1-TCA: 1,1,1-trichloroethane 

TCE: trichloroethylene 

 
2.1.3 RAOs for 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 a site. 

As discussed in the RIR and in the following alternatives analysis, Site structures were 
demolished in 2008-2009 such that there are no remaining buildings other than a guard 
house.  As that building does not overlie and is not proximate to any location where VOC 
groundwater contaminants have been detected, there is no current on-site vapor 
remediation required related to the guard house.  Off-site vapor intrusion evaluations have 
recently been conducted at 113 St. Mary’s Avenue.  These off-site soil vapor data have been 
evaluated with NYSDOH and NYSDEC input given that there are no NYSDEC or NYSDOH 
promulgated or guidance values for soil vapor for tetrachloroethylene, the constituent of 
potential concern at the Site that has triggered the requirement to evaluate off-site soil 
vapor conditions.  The recent sampling confirmed that tetrachloroethylene is not present in 
off-site soil vapor such that, per prior guidance from NYSDEC and NYSDOH on this matter, 
off-site soil vapor conditions do not require further action.   

2.2 Alternatives Analysis Report  
In accordance with NYSDEC regulations and the May 2010 DER-10, an Alternatives Analysis 
Report (AAR) is required.  In particular, NYSDEC regulations (at 6 NYCRR Part 375.6) require 
the use of the unrestricted-use SCOs as default cleanup objectives for a site.  Further, those 
regulations require that the feasibility of remediating a site to attain those SCOs should be 
presented in an alternatives analysis if other SCOs would be used, such as for a use-based 
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remedy or with an environmental easement.  NYSDEC policies also indicate that if 
groundwater contamination is identified in or downgradient of an AOC, the ultimate remedy 
for a site should address each potential source for those impacts, as defined, in part, by the 
groundwater protection SCOs.   

2.2.1 Alternatives Analysis for Soils 
In accordance with NYSDEC regulations and DER-10 Section 4.4(d)2, Sun Chemical and 
ENVIRON have developed this AAR to evaluate soil remediation via the following three 
alternatives: 

• Excavation and off-site disposal to attain unrestricted-use SCOs (Track 1); 

• Excavation and off-site disposal to attain protection of groundwater SCOs for those 
constituents detected in groundwater above Part 703.5 standards (i.e., nickel); and 

• Excavation and off-site disposal to attain site-specific SCOs (Track 4) that for this Site, 
which comprise the restricted residential SCOs for Lot 12 and residential SCOs for Lot 54.  
This technology is specified as one of the presumptive remedies for each constituent of 
concern at the Site (metals, PCBs and PAHs) in the February 27, 2007 Presumptive / 
Proven Remedial Technologies for New York State’s Remedial Programs (DER-15).  
Although DER-15 identifies other presumptive and proven technologies for each of these 
suites of contaminants, DER-15 also indicates that excavation with off-site disposal has 
certain distinct advantages, including but not limited to cost-effectiveness, short duration 
and certainty in meeting RAOs.  Accordingly, it is not necessary in the AAR to evaluate 
other potentially applicable presumptive remedies or other technologies in light of this 
guidance as well as the dynamics of the Site contamination.  In particular, the relatively 
minor degree of contamination and accessibility of those surficial and near-surface 
impacted soils indicates that the evaluation and potential use of more costly remedial 
technologies, such as in situ fixation or destruction, was not warranted. 

In support of this AAR and the revised remedial action objectives, ENVIRON screened all soil 
data generated to date to the unrestricted-use and protection of groundwater SCOs, as well 
as restricted residential SCOs for Lot 12 and residential SCOs for Lot 54.  This data screening 
encompassed all sampling results obtained prior to the BCP, including at locations remaining 
after the initial remedial actions, as well as data generated during the phases of the RI 
conducted between November 2010 and September-December  2014.  The outcome of this 
data comparison is provided herein as Appendix A.   

The three potential remedial alternatives were evaluated using the nine remedial selection 
factors specified by NYSDEC.  Details regarding the evaluation of the three alternatives 
relative to these remedial selection factors are described below following the order in which 
the factors are presented in Section 4.2 of DER-10.  As noted therein, the factors are 
presented in three groups:   

1. the two threshold criteria, including (a) overall protection of human health and the 
environment; and (b) standards, criteria and guidance; 

2. the six primary balancing criteria, including (a) long-term effectiveness and permanence; 
(b) reduction of toxicity, mobility or volume; (c) shorter-term impact and effectiveness; 
(d) implementability; (e) cost-effectiveness; and (f) land use; and 
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3. the modifying criterion: community acceptance. 

2.2.1.1 Summary of Alternatives Analysis for Soils 
The following subsection presents a detailed evaluation and comparison of each of the three 
remedial alternatives discussed in Section 2.2.1 relative to the nine remedial action selection 
factors specified by NYSDEC.  For ease of review, this evaluation is tabulated below in a 
summary manner.  As shown, only one of the three alternatives, excavation and off-site 
disposal to attain site-specific SCOs, meets the remedial action selection criteria, and thus, 
becomes the preferred remedial alternative. 

 

 

Remedial Action 
Selection 
Criterion 

Remedial Alternative 

Excavation and Off-site 
Disposal to Unrestricted 

Use SCOs 

Protection of Ground 
Water SCOs for 

Constituents 
Exceeding Part 703.5 
Groundwater Quality 

Standards (i.e., 
Nickel) 

Excavation and Off-
site Disposal to Attain 

Site-specific SCOs, 
Which Comprise the 

Restricted Residential 
SCOs for Lot 12 and 
Residential SCOs for 

Lot 54.   

Overall protection 
of human health 
and the 
environment 

MEETS – Removal of all 
soils above these SCOs 
would be overall protective. 

MEETS – Removal of all 
soils above these SCOs 
would be overall 
protective. 

MEETS – This is readily 
achievable given the 
well-defined and shallow 
nature of soil 
contamination requiring 
remediation. 

Standards, criteria 
and guidance 

MEETS – The alternative 
would meet the most 
stringent standards 
provided that the nickel 
exceedances are fully 
delineated. 

MEETS – The remedy 
would meet these SCOs 
provided that the nickel 
exceedances are fully 
delineated. 

MEETS – The alternative 
would meet the 
standards, criteria and 
guidance. 

Long-term 
effectiveness and 
permanence 

MEETS – This alternative 
would permanently removal 
all contamination. 

MEETS – This 
alternative would 
permanently removal 
all contamination. 

MEETS – This alternative 
would permanently 
removal all 
contamination above 
these SCOs. 

Reduction of 
toxicity, mobility 
or volume 

MEETS – This alternative 
would permanently removal 
all contamination. 

MEETS – This 
alternative would 
permanently removal 
all contamination. 

MEETS – This alternative 
would permanently 
removal all 
contamination above 
these SCOs. 
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Remedial Action 
Selection 
Criterion 

Remedial Alternative 

Excavation and Off-site 
Disposal to Unrestricted 

Use SCOs 

Protection of Ground 
Water SCOs for 

Constituents 
Exceeding Part 703.5 
Groundwater Quality 

Standards (i.e., 
Nickel) 

Excavation and Off-
site Disposal to Attain 

Site-specific SCOs, 
Which Comprise the 

Restricted Residential 
SCOs for Lot 12 and 
Residential SCOs for 

Lot 54.   

Shorter-term 
impact and 
effectiveness 

FAILS – Significant adverse 
local impact given truck 
traffic over extended project 
duration.  Also significant 
greenhouse gas impact due 
to number of excavating 
and soil transportation 
vehicles.   

FAILS – Significant 
adverse local impact 
given truck traffic over 
extended project 
duration.  Also 
significant greenhouse 
gas impact due to 
number of excavating 
and soil transportation 
vehicles. 

MEETS – This is the most 
limited alternative for 
duration, truck traffic 
and greenhouse gas 
impact.   

Implementability FAILS – Remediation to 15 
feet would be problematic 
and of uncertain success 
given proximity of 
numerous structures and 
utilities to site boundaries. 

FAILS – Remediation to 
15 feet would be 
problematic and of 
uncertain success given 
proximity of numerous 
structures and utilities 
to site boundaries. 

MEETS – Readily 
implemented, and in 
fact, a NYSDEC 
presumptive remedy for 
the site’s constituents of 
concern. 

Cost-effectiveness FAILS – Remediation of 15-
foot zone across the site 
would likely cost on the 
order of $20 million, without 
any increase level of 
protectiveness. 

FAILS – Remediation 
costs cannot be 
accurately determined 
because extent of 
impacts have not been 
delineated but are 
expected to greatly 
exceed those for the 
restricted residential 
alternative. 

MEETS – This is this 
lowest cost alternative 
and is considered cost-
effective.  In fact, cost 
effectiveness is a factor 
NYSDEC cites in the 
presumptive remedy 
guidance related to this 
approach. 

Land use FAILS – Remediation would 
be more stringent than 
required for end use of site. 

FAILS – Remediation 
would be more 
stringent than required 
for end use of site and 
its groundwater. 

MEETS – Remediation is 
consistent with end use 
of site and groundwater, 
with City of New York 
open to rezoning of Lot 
12 to enable residential 
use. 

Community 
acceptance 

FAILS – Public concern 
likely given disruption 
caused by long-term 
remedial program 

FAILS – Public concern 
likely given disruption 
caused by long-term 
remedial program 

MEETS – This alternative 
is the least disruptive 
and is also comparable in 
scope to the initial 
remedial actions in 
2008-2009, which 
received overall 
community acceptance. 
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2.2.1.2 Detailed Evaluation of Summary of Alternatives Analysis for Soils 

Threshold Criteria 

Per Section 4.2(a)1i of DER-10 and in accordance with Part 375-1.8(f), NYSDEC has 
designated two remediation selection factors as threshold criteria.  A remedial alternative 
must meet both of these factors to be considered potentially applicable and then be 
evaluated using the remaining six primary balancing criteria.  As indicated below, only one of 
the three potential soil remedial approaches would fully satisfy the two threshold criteria. 

Overall Protection of Human Health and the Environment 

Per DER-10, the AAR must confirm how each alternative would eliminate, reduce or control 
through removal, treatment, containment, engineering controls and/or institutional controls 
any existing or potential human exposures or environmental impacts identified by the RI.  In 
addition, such remedies should be evaluated based on their ability to achieve the RAOs.  
DER-10 further indicates that compliance with this overall-protection factor also considers 
other evaluation criteria, particularly long-term effectiveness and permanence, short-term 
effectiveness and achieving SCGs. 

Soil remediation via excavation and off-site disposal would satisfy this criterion relative to all 
of the remedial alternatives noted above, most readily to the residential (Lot 54) and 
restricted residential (Lot 12) SCOs.  In particular, as constituent concentrations in soil have 
been delineated to those SCOs, and the impacted soil volumes are relatively minor in scope, 
soil remediation via excavation and off-site disposal could readily be conducted to eliminate 
potential human exposure to exceedances of those SCOs and meet the other threshold and 
primary balancing criteria discussed below.   

However, it is unlikely, if not impracticable, that remediation via excavation and off-site 
disposal could be conducted to satisfy this criterion if the unrestricted-use or protection-of-
groundwater SCOs were the designated RAOs for the Site.  Nonetheless, remediation to the 
unrestricted-use SCOs were carried through the AAR as requested per Section 4.4(d)2 of 
DER-10.  Specifically, remediation could only be conducted to an extent that would reduce 
potential human exposure to exceedances of the unrestricted-use SCOs or potential 
environmental impacts from exceedances to the protection of groundwater SCOs, but as 
discussed above in this subsection, Sun Chemical has not been able to fully delineate nickel 
concentrations above the unrestricted-use or protection of groundwater SCOs given the 
lateral and vertical profile of those concentrations, which increase with depth at many 
sampling locations.  In fact, as noted above, NYSDEC previously agreed that such delineation 
should not be pursued given that remediation could not practicably be conducted to meet 
those SCOs.  As such, soil remediation could not practicably eliminate such exceedances, 
and given that attainment of the protection of groundwater SCOs is a requisite for achieving 
unrestricted use SCOs, attainment of those latter SCOs is similarly not practicable.  Although 
institutional and engineering controls are not acceptable components of an unrestricted-use 
(Track 1) remedy, this alternative was carried through the alternatives evaluation relative to 
the six primary balancing criteria discussed below, per NYSDEC request.   

Similarly, attainment of the protection of groundwater SCO for nickel is not practicable given 
the significant and undefined vertical limits of those exceedances.  Consequently, it is 
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unclear the extent to which any such remediation would effectively reduce or control 
potential environmental impacts.  Further, the groundwater data from the Site indicate that 
despite the widespread occurrence of nickel above the protection of groundwater SCO, there 
are only limited occurrences of nickel in groundwater above Part 703.5 standards.  
Additionally, as presented in the concurrently submitted RI Report (Section 4.5.2), an 
evaluation was completed at NYSDEC’s request of other groundwater conditions at 
monitoring wells at the Site (e.g., pH).  That evaluation indicated that there is no evidence of 
residual industrial impacts (e.g., acidic groundwater) that could present a threat of enhanced 
future mobilization of nickel to groundwater.  It is therefore unclear that the protection of 
groundwater SCO represents an appropriate RAO for nickel at the Site.  These SCOs were, 
however, retained for additional evaluation to other criteria discussed below. 

Standards, Criteria and Guidance 

Compliance with this factor requires that a remedial alternative meet promulgated standards 
and criteria directly applicable or relevant and appropriate, as well as any applicable 
guidance.  Although there are certain specific exclusions to compliance with the SCGs, none 
of those exclusions is applicable to the Site.  Accordingly, the alternatives were evaluated 
only relative to strict compliance with SCGs.  In addition, DER-10 requires documentation as 
to why any specific SCGs would not be met.  

As discussed above, the SCGs for the Site are identified as the SCOs promulgated in 6 
NYCRR Part 375.6.  Although other SCGs could potentially be applicable, as only the SCOs 
have been used to date at the Site for purposes of investigation and for conducting the initial 
remedial actions, use of the SCOs was considered most appropriate for completing the AAR. 

Remediation to the restricted residential and residential SCOs, the use-based remedy 
considered in the AAR, meets all SCGs through removal of the targeted soil intervals.   

Remediation to the unrestricted-use and protection of groundwater SCOs would meet most 
of the SCGs.  In order to meet the unrestricted use SCOs and/or protection of groundwater 
SCOs, based on data gathered during the RI, a prohibitively large volume of soil would have 
to be removed from the site (potentially more than 185,000 tons).  However, NYSDEC 
requires that the evaluation of a Track 1 alternative to achieve unrestricted use SCOs be 
carried through the full alternatives analysis.  Accordingly, Sun Chemical completed a semi-
quantitative analysis of this alternative given that the remedial investigation did not proceed 
using those SCOs as the delineation goal.   

Primary Balancing Criteria 

Each of the three remedial alternatives was evaluated relative to attainment restricted 
residential of the six primary balancing criteria.  Those criteria and information are presented 
below as to how each of the remedial alternatives would or would not satisfy each criterion.  
Although remediation to the unrestricted use and protection of groundwater RAOs did not 
achieve one or two of the threshold criteria, those alternatives are also evaluated relative to 
the six balance-criteria summaries in further support of Sun Chemical’s conclusion that they 
are not applicable to designing the Site soil remedy. 
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Long-Term Effectiveness and Permanence 

This criterion considers the permanence and long-term effectiveness of the remedy following 
implementation.  Given that soil remediation alternatives would remove, via excavation and 
off-site disposal, constituent concentrations above the applicable restricted residential SCOs, 
each alternative would result in a remedy that would be permanent and have long-term 
effectiveness.  However, because remediation to the restricted residential SCOs for Lot 12 
would result in constituent concentrations remaining above unrestricted-use and/or 
protection of groundwater SCOs, DER-10 Section 4.,2 and Part 375-1.8(f) indicate that this 
criterion should also consider any potential human, ecological or other environmental 
exposures resulting from that residual contamination, as well as the degree to which any 
planned institutional and engineering controls would address such concerns.  Given that 
remediation will achieve restricted residential and residential SCOs throughout the soil 
column on Lot 12 for all constituents other than nickel, institutional and engineering controls 
planned as components of this remedy would be required to address residual nickel 
concentrations only.  Such controls would effectively address all potential exposure concerns 
related to nickel, particularly given that the surface soil cap and/or cover materials installed 
as part of the overall remedial approach will cover any nickel concentrations exceeding SCOs 
on Lot 12.  Further, nickel concentrations in groundwater above the Part 703.5 standard do 
not represent a risk to human health or the environment because they are confined to a 
limited area along the upgradient property boundary, and groundwater is neither used for 
potable purposes at the Site or in its immediate vicinity, nor does nickel-impacted 
groundwater discharge to surface water.  Consequently, such residual nickel concentrations 
do not adversely affect the long-term effectiveness of the proposed remedy. 

Reduction of Toxicity, Mobility or Volume of Contamination Through Treatment 

Per DER-10 Section 4.2 and Part 375-1.8(f), the preferred remediation approaches are those 
that permanently or significantly reduce the toxicity, mobility and/or volume of 
contamination.  Excavation and off-site disposal of soils under all three of the alternatives 
noted above restricted residential would permanently remove a significant volume of 
contaminated soil from the Site.  Remediation of soil on Lot 12 to restricted residential SCOs 
would result in residual constituent concentrations above unrestricted-use SCOs (and 
protection of groundwater SCOs) although such concentrations would not require additional 
active remediation management as there are no ecological receptors of potential concern 
associated with the Site nor any uses of groundwater in the Site vicinity.  Rather, those 
concentrations would most appropriately be addressed through property use restrictions on 
Lot 12 in the environmental easement and associated Site Management Plan thereby 
preventing exposure to residual constituent concentrations in soils above the RAOs.  The 
planned soil cover to be installed as part of the proposed Site restoration on Lot 12, and 
ultimately the Site redevelopment on Lot 12, also would reduce the potential mobility of 
remaining nickel concentrations, although in light of the relatively immobile nature of nickel 
as evidenced by its limited presence in groundwater above the Part 703.5 standard in three 
wells located on Lot 12, mobility is not of particular concern related to soils at the Site 
exhibiting nickel concentrations above the protection of groundwater SCOs. 

Remediation to residential SCOs on Lot 54 as proposed herein would also result in residual 
constituent concentrations above unrestricted-use SCOs (and protection of groundwater 
SCOs) although such concentrations would not require additional active remediation 
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management as there are no ecological receptors of potential concern associated with the 
Site nor any uses of groundwater in the Site vicinity.  Given that the remedy would address 
all exceedances of the residential SCOs, and consistent with requirements for a Track 2 
cleanup on a residentially zoned parcel, no property use restrictions would be required on Lot 
54.  The Site Management Plan would address this Lot to clarify that residual constituent 
concentrations above the RAOs would not be anticipated on Lot 54.  The Site redevelopment 
to ultimately be completed on Lot 54 also would reduce the potential mobility of remaining 
nickel concentrations, although mobility is not of particular concern where nickel 
concentrations are above the protection of groundwater SCOs in light of the relative 
immobility of nickel (as evidenced by its limited presence in groundwater above the Part 
703.5 standard in wells on Lot 12). 

Short-Term Effectiveness and Impacts 

This criterion addresses potential short-term impacts to the environment and the local 
community during the proposed remedy implementation.  As NYSDEC is aware, the initial 
remedial actions conducted in 2008-2009 encompassed soil remediation more extensive than 
that proposed in the RAWP.  Accordingly, Sun Chemical and ENVIRON have specific relevant 
experience with the potential human exposures, environmental impacts and nuisance 
conditions that could be associated with the planned remedy.  These potential concerns 
would include:  (1) the level of vehicular traffic associated with removing soil from the site 
and related site restoration; (2) dust generated during excavation and vehicular activities; 
(3) run-off of soil in storm water; (4) noise; and (5) school student safety (related to the 
adjacent St. Joseph’s School).  Each of these issues is evaluated below.   

First, there is a significant range in vehicular traffic and associated negative impacts to the 
local community related to the remedial alternatives being evaluated.  In particular, 
remediation to the unrestricted use and protection of groundwater SCOs would each entail 
removal of upwards of 200,000 tons of soil, requiring more than 6,000 truckloads of soil to 
be removed from the property for off-site disposal.  This compares to only approximately 
250 truckloads (for about 7,000 tons of soil) for the remediation to meet restricted 
residential SCOs on Lot 12 and residential SCOs on Lot 54.  Factoring in other associated 
differences, including the carbon footprint (NYSDEC policies indicating that “green” 
alternatives should be pursued), and other factors explored below, remediation to the 
unrestricted use and protection of groundwater SCOs does not meet this criterion. 

Second, as part of the demolition and initial remedial action, Sun Chemical managed 
potential dust concerns through application of water, as needed, when concrete building 
components were being demolished and when dry soil conditions were encountered.  
Further, water was applied to on-Site roadways to prevent fugitive dust during high traffic 
periods (e.g., when soil disposal trucks entered and left the Site).  Additionally, Sun 
Chemical conducted a Community Air Monitoring Program (CAMP) that included continuous 
air monitoring at several locations at the Site.  At no point during the months-long 
demolition and initial remedial action program were any one-time or average particulate 
readings measured that exceeded limits established by NYSDOH.  These data confirmed the 
efficacy of the dust management protocols.  The same procedures will be followed during the 
remedy implementation such that dust would not be expected to result in any adverse 
impact during any of the three potential remedial alternatives. 
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Third, as part of the Soil Management Plan for the remedy, silt fencing and other erosion and 
run-on/run-off control measures will be installed.  This will prevent the discharge of 
sediments off-site, including to the on-site storm water catch basins, which discharge to the 
New York City storm sewer lines on adjacent roadways.  This component is readily managed 
as part of remediation of the restricted residential SCOs on Lot 12 and residential SCOs on 
Lot 54, but would be problematic to achieve using the more stringent unrestricted use or 
protection of groundwater SCOs given the depths of those excavations and the extended 
project duration.  It would not be feasible to prevent or otherwise manage, in a cost-
effective manner, the level of storm water run on that would occur in the deeper excavated 
areas.   

Fourth, Sun Chemical will implement the remedy during hours of the day consistent with 
New York City ordinances for completion of construction activities in order to restrict noise to 
typical workday schedules for nearby residents.  Sun Chemical did not receive any material 
complaints as to noise levels during the demolition or initial remedial actions, such that we 
do not expect concerns related to noise during implementation of the RAWP to achieve 
restricted residential SCOs on Lot 12 and residential SCOs on Lot 54.  In addition, given that 
those potential remedial activities will include excavation of the railroad siding along the 
eastern property boundary, which is adjacent to several residences, Sun Chemical will inform 
occupants of those residences of the timing for that component of the remedy, and make 
adjustments to the work schedule, if feasible, to address resident concerns regarding noise.  
Conversely, Sun Chemical would anticipate concerns to be raised by occupants of 
neighboring properties were the entire remediation to be conducted to unrestricted use or 
protection of groundwater SCOs given the considerable duration of those remedial programs 
and the level of use required for excavation and transportation vehicles.  Although a detailed 
work schedule has not been developed for those alternatives, we would anticipate 
remediation to those more stringent SCOs to result in a remedial program that could require 
between one and two years to complete. 

Last, Sun Chemical had previously indicated (in the initial version of this work plan) that it 
would restrict all construction-related vehicular ingress to and egress from the Site during 
the weekday hours of 7:30-8:30AM and 2:30-3:30PM, times when, per St. Joseph’s School 
representatives, students walk to and from the school along the Tompkins Avenue in front of 
the Site entrance.  Since that time, however, the Archdiocese of New York closed the school, 
effective June 2013.  Accordingly, there are no longer any associated ingress/egress 
limitations.  

Implementability 

The nature of remediation to achieve restricted residential SCOs on Lot 12 and residential 
SCOs on Lot 54 is readily achievable with standard remediation technologies.  Specifically, 
based on the location and depth of the impacted soils to be targeted for cleanup, the soils 
can be removed with standard excavation equipment.  In particular, the maximum projected 
remediation depth is less than 10 feet, and with remediation generally being within the 
unsaturated zone only, dewatering of excavations is not of concern except for at two smaller 
deeper excavations in AOC 2.  Conversely, remediation to the unrestricted use or protection 
of groundwater SCOs would entail removal of soils to considerable depths (potentially 
exceeding 20 feet) such that shoring systems and other engineering provisions would be 
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needed to protect the integrity of surrounding properties to a degree that would render such 
alternatives impracticable. 

Additionally, soils generated from any of the three alternatives could readily be disposed of 
off-site at non-hazardous and hazardous waste land disposal facilities, consistent with 
procedures followed for soils generated during previous sampling programs and during the 
initial remedial actions. 

Cost Effectiveness 

Per DER-10 Section 4.2 and Part 375-1.8(f), a remedy is considered cost-effective if the 
costs are proportional to the overall effectiveness of the remedy.  Based on the volumes of 
impacted soil determined under the RI, as discussed herein, Sun Chemical has estimated the 
cost of additional remediation to meet the restricted residential and residential SCOs to be 
on the order of $1,600,000.  Detailed estimated costs for this alternative are presented in 
Appendix B based on vendor estimates for the scope of remediation presented in this RAWP.  
As achieving the restricted residential and residential SCOs will enhance the property by 
enabling greater redevelopment opportunities for the Site (e.g., restricted residential 
redevelopment), this remedial alternative and the associated estimated remediation costs 
are considered appropriate and cost-effective.  Conversely, remediation to achieve 
unrestricted use or protection of groundwater SCOs would not result in enhancements to the 
property that would be proportional to the substantially increased costs associated with 
those more stringent approaches.  A conceptual cost estimate to achieve those stringent 
SCOs is also provided in Appendix B based on certain general assumptions regarding 
remediation of the greater soil volume for achieving the unrestricted use SCOs, which is 
estimated to entail removal of more than 185,000 tons of soil.  As noted in Appendix B, 
certain significant engineering complications would be associated with implementation of that 
alternative (e.g., excavation shoring and dewatering/storm water management) for which 
costs are not available, such that a 30% contingency has been applied to the soil 
management costs.  Given the degree to which this alternative exceeds the costs for the 
preceding alternative (by more than $15,000,000) and how it fails to meet many of the 
other criteria discussed herein, it was not necessary to develop a more detailed cost estimate 
for implementation of this alternative to support the conclusion that it does not meet the 
cost-effectiveness criterion.  Accordingly, Sun Chemical submits that the conceptual cost 
estimate provided in Appendix B is more than adequate for purposes of this Alternatives 
Analysis to assist in the evaluation of the relative degree of increased costs associated with 
this alternative. 

Additional remedial measures will be required, such as institutional and engineering controls, 
for remediation to the restricted residential SCOs on Lot 12.  Prior to Site redevelopment, 
these measures will result in a nominal incremental increase to the overall Site remedial 
costs.  Specifically, as part of the RAWP for the Site, Sun Chemical will record the 
appropriate Environmental Easement Notice restricting the future property use for Lot 12 to  
restricted residential uses only.   

Land Use 

This criterion considers the current land use as well as the intended and reasonably 
anticipated future use of the property if unrestricted use standards would not be achieved.  
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NYCRR Part 375-1.8(f) identifies 16 specific land use factors that should be considered in the 
evaluation of this criterion.  Of those factors, those related to property use planning, such as 
the most recent Site use, recent development plans, zoning and Site setting are considered 
most relevant for the Site.  Other factors, including those related to fish, wildlife, 
groundwater and other natural resources, are not relevant given the Site’s urban setting and 
associated absence of ecological and habitat concern, and, thus, are not discussed herein. 

The current zoning of Lot 12, which comprises the majority of the Site’s land area, is M3-1 
(Manufacturing).  According to the New York City Planning Commission, M3 zoning, also 
defined as Use Group 18, consists of heavier manufacturing activities, although these areas 
might also include commercial and other non-manufacturing activities.  Initial discussions 
have occurred with the City of New York and Staten Island Community Board #1 regarding 
potential rezoning of Lot 12 to enable restricted residential development consistent with the 
stated plans of the contract purchaser of the Site.  As such, Lot 12 will be subject to a Track 
4 remediation.  Lot 54 is currently zoned R-3-1 (single-family residential) and thus, would be 
subject to a Track 2 remediation.  Remediation to the more stringent unrestricted SCOs 
would not enable enhanced land use given the urban setting of the property and the absence 
of potential receptors other than future occupants (e.g., there are no ecological resources 
potentially adversely affected by the Site).  Similarly, remediation to the protection of 
groundwater SCOs would not satisfy this criterion as there is no groundwater use at or near 
the site. 

Community Acceptance 

Per DER-10 Section 4.2(j), this criterion is evaluated following completion of the public 
review of the subject document.  However, available information suggests that community 
acceptance will be achieved for the remediation work plan.  As NYSDEC is aware, the August 
2010 RIWP described in detail the initial remedial actions, which comprised extensive soil 
excavation conducted in 2008-2009.  No material comments or objections were expressed by 
the community through its review of that document or other materials issued by Sun 
Chemical to the public (e.g., the Fact Sheet).  Further, remediation to the more stringent 
restricted residential and residential SCOs is expected to be more positively received than 
the remediation to the previously suggested commercial-use SCOs.  Sun Chemical therefore 
believes that the community will accept the nature and scope of soil remediation proposed 
herein. 

2.2.2 Alternatives Analysis for Groundwater 
Sun Chemical completed an Alternatives Analysis (AA) for the localized CVOC groundwater 
contamination, as defined below, as well as the 1,1-DCA concentrations at MW-1 and nickel 
at MWs 3, 4 and 9 in accordance with the methodologies specified in DER-10 and Part 375.  
Three potential remedial alternatives were considered in this analysis, including: 

• An unrestricted-use remedy entailing active groundwater remediation via groundwater 
extraction and treatment (GW Alternative 1); 

• A restricted-use remedy entailing active groundwater remediation via in-situ techniques 
to enhance natural attenuation and chemically oxidize contaminants, then monitored 
natural attenuation (GW Alternative 2); and 
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• A restricted-use remedy based only on monitored natural attenuation (MNA) (GW 
Alternative 3).   

This analysis is detailed below.  Based on our assessment of these remedial alternatives, Sun 
Chemical and ENVIRON conclude that GW Alternative 2 with MNA and an enhanced natural 
attention approach with in-situ techniques meet all of the threshold and primary balancing 
criteria.  The AA indicated that active groundwater remediation via extraction and treatment 
alone (GW Alternative 1) or remediation via only MNA (GW Alternative 3) each fails to meet 
one of the threshold criteria. 

Additionally, as discussed in detail in the RIR, chlorobenzene concentrations between 9.8 
µg/l and 14 µg/l, above the Part 703.5 standard of 5 µg/l, have been detected at MW-8, 
installed near the upgradient property boundary and at a location that was not previously 
used for specific industrial operations (e.g., MW-8 is not downgradient of any former 
buildings).  Chlorobenzene was not detected above the groundwater quality standard at any 
other well and further, no chlorobenzene concentrations were detected in soil above the 
Protection of Groundwater SCO.  Based on the above, Sun Chemical and ENVIRON conclude 
that the minor exceedances of this constituent do not require remediation.   

2.2.2.1 Summary of Alternatives Analysis for Groundwater 
The following subsection presents a detailed evaluation and comparison of each of the three 
remedial alternatives discussed in Section 2.2.2 relative to the nine remedial action selection 
factors specified by NYSDEC.  For ease of review, this evaluation is tabulated below in a 
summary manner.  As shown, only one alternative, GW Alternative 2, meets the remedial 
action selection criteria, and thus, becomes the preferred remedial alternative. 

 

 

Remedial Action 
Selection Criterion 

Remedial Alternative 

Active Groundwater 
Remediation via 

Groundwater 
Extraction and 
Treatment (GW 
Alternative 1) 

Active Groundwater 
Remediation via In-situ 
Techniques To Enhance 
Natural Attenuation and 

Chemically Oxidize 
Contaminants, Then 
Monitored Natural 
Attenuation (GW 

Alternative 2) 

Monitored Natural 
Attenuation (MNA) 
(GW Alternative 3) 

Overall protection 
of human health 
and the 
environment 

MEETS – Attainment of 
GWQS would be overall 
protective. 

MEETS – Attainment of 
GWQS would be overall 
protective. 

FAILS – Attainment of 
GWQS might not be 
overall protective as 
residual CVOC 
concentrations could 
represent vapor 
intrusion risk to future 
site occupants. 

Standards, criteria 
and guidance 

FAILS – This alternative 
would likely not meet 
the GWQS as a stand-
alone remedial 
alternative. 

MEETS – This alternative 
would meet the GWQS. 

FAILS – This 
alternative would not 
meet the GWQS as a 
stand-alone remedial 
alternative. 
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Remedial Action 
Selection Criterion 

Remedial Alternative 

Active Groundwater 
Remediation via 

Groundwater 
Extraction and 
Treatment (GW 
Alternative 1) 

Active Groundwater 
Remediation via In-situ 
Techniques To Enhance 
Natural Attenuation and 

Chemically Oxidize 
Contaminants, Then 
Monitored Natural 
Attenuation (GW 

Alternative 2) 

Monitored Natural 
Attenuation (MNA) 
(GW Alternative 3) 

Long-term 
effectiveness and 
permanence 

FAILS – This alternative 
would likely not 
permanently meet the 
GWQS as a stand-alone 
remedial alternative. 

MEETS – This alternative 
would results in elimination 
of all contamination via 
active and passive removal. 

MEETS – This 
alternative would 
permanently removal 
all contamination via 
passive mechanisms. 

Reduction of 
toxicity, mobility or 
volume 

MEETS – This alternative 
could possibly remove 
all contamination but 
over a potentially 
extended period of time. 

MEETS – This alternative 
would permanently remove 
all contamination. 

MEETS – This 
alternative would 
permanently remove 
all contamination but 
over a potentially 
extended period of 
time. 

Shorter-term 
impact and 
effectiveness 

MEETS – No significant 
short-term impacts are 
expected. 

MEETS – No significant 
short-term impacts are 
expected. 

MEETS – No 
significant short-term 
impacts are expected. 

Implementability FAILS – This alternative 
would likely not be 
implementable given the 
low permeability of soils 
from which 
contaminated 
groundwater would be 
extracted. 

MEETS – This alternative 
would be readily 
implemented with 
established techniques. 

MEETS – Readily 
implemented. 

Cost-effectiveness FAILS – Costs would be 
the highest for this 
alternative given its 
duration and level of 
groundwater extraction 
and treatment 
equipment required.  
Extended system 
operation needed to 
even approach GWQS. 

MEETS – Costs are 
projected to be relatively 
small given the focused 
area where active 
treatment would be 
required, and the limited 
scope of follow-up 
groundwater monitoring. 

MEETS – This is this 
lowest cost alternative 
(and thus, cost 
effective) given that 
only periodic 
groundwater 
monitoring would be 
required.   

Land use FAILS – Remediation is 
not consistent with the 
lack of on-site or local 
groundwater use. 

MEETS – Remediation is 
consistent with the lack of 
on-site or local 
groundwater use. 

MEETS – Remediation 
is consistent with the 
lack of on-site or local 
groundwater use. 
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Remedial Action 
Selection Criterion 

Remedial Alternative 

Active Groundwater 
Remediation via 

Groundwater 
Extraction and 
Treatment (GW 
Alternative 1) 

Active Groundwater 
Remediation via In-situ 
Techniques To Enhance 
Natural Attenuation and 

Chemically Oxidize 
Contaminants, Then 
Monitored Natural 
Attenuation (GW 

Alternative 2) 

Monitored Natural 
Attenuation (MNA) 
(GW Alternative 3) 

Community 
acceptance 

MEETS – This alternative 
would be minimally 
disruptive to 
neighboring properties 
and potential future site 
occupants. 

MEETS – This alternative 
would be minimally 
disruptive to neighboring 
properties and potential 
future site occupants. 

MEETS – This 
alternative would be 
minimally disruptive to 
neighboring properties 
and potential future 
site occupants. 

 
2.2.2.2 Detailed Evaluation of Summary of Alternatives Analysis for Groundwater 

Threshold Criteria 

The three remedial alternatives for groundwater (GW Alternatives 1, 2 and 3) were 
evaluated per the two threshold remediation selection criteria designated in Section 4.2(a)1i 
of DER-10.  Per DER-10, these remedial alternatives must meet both factors in order to be 
considered potentially applicable and evaluated relative to the remaining six primary 
balancing criteria.  As indicated below, only one of the potential groundwater remedial 
approaches (GW Alternative 2) would satisfy the two threshold criteria.  However, all three 
alternatives are also evaluated relative to the six primary balancing criteria, and the 
modifying criterion (community acceptance). 

Overall Protection of Human Health and the Environment 

Per DER-10, the AA must confirm that each alternative would eliminate, reduce or control 
through removal, treatment, containment, engineering controls and/or institutional controls 
any existing or potential human exposures or environmental impacts identified by the RI.  In 
addition, such remedies would be evaluated to determine their ability to achieve the RAOs.  
As indicated above, the RAOs for groundwater are designed to prevent ingestion of 
groundwater with contaminant levels exceeding drinking water standards, as well as contact 
with or inhalation of volatiles from contaminated groundwater.  Further, the attainment of 
RAOs would restore a groundwater aquifer to pre-disposal/pre-release conditions, to the 
extent practicable, and remove any sources of groundwater contamination.  Compliance with 
this threshold remediation selection factor also considers other evaluation criteria, 
particularly long-term effectiveness and permanence, short-term effectiveness and achieving 
SCGs. 

Per Part 375.3, an unrestricted use remedy for groundwater for the Site could not entail use 
of long-term institutional or engineering controls because Sun Chemical is a BCP Participant 
rather than a Volunteer.  Accordingly, active groundwater remediation would be the only 
potentially applicable remedial alternative necessary to attain unrestricted use  (i.e., full 
attainment of all GWQS), even though there are no known human exposures or 
environmental impacts from the groundwater contamination, nor arguably any potential 
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harms for those impacts, except for potential vapor intrusion concerns related to future 
buildings constructed over the area of CVOC groundwater contamination.  A range of active 
groundwater treatment technologies are available and have been proven to address the 
chlorinated VOCs and nickel present in Site groundwater.  These technologies include in-situ 
chemical oxidation [ISCO], reactive barrier walls, groundwater extraction and treatment 
[“pump and treat”]), among other approaches.  However, it is well documented that, 
although these remedial technologies can achieve a significant reduction in CVOC and/or 
metals concentrations, they typically are not effective in permanently achieving the low-level 
SCGs throughout an entire area of affected groundwater, particularly in situations where the 
contamination is present as diffuse CVOC levels a relatively impermeable soil matrix such as 
for the majority of the CVOC exceedances at the Site (for example, soils at shallow wells 
MWs 3 and 4 are relatively silty).  These remedies can also require a considerable timeframe 
to improve groundwater quality to the point it even approaches attainment of the 
RAOs/SCGs.  Sun Chemical and ENVIRON therefore conclude that, while certain active 
groundwater remediation alternatives would materially reduce contamination and potential 
exposures to exceedances of the Part 703.5 standards, such alternatives would likely not on 
their own achieve the SCGs for the Site.  Given that active groundwater remediation could 
not feasibly be conducted to eliminate such exceedances, such that institutional controls 
(and potentially also engineering controls to address possible vapor intrusion concerns) 
would still be required until passive forces addressed the residual contamination, the 
unrestricted-use alternative (GW Alternative 1) that relies solely on active groundwater 
remediation could be excluded from further evaluation, although per NYSDEC request it is 
evaluated relative to the six primary balancing criteria.  Additionally, as any active 
groundwater remediation would necessitate a potentially long-term passive (natural 
attenuation) component, a combined active and passive remedy would also not meet the 
requirements of a Track 1 remedy although such a combined remedy is also retained for 
further consideration as a Track 4 remedial alternative as discussed below. 

Groundwater remediation under restricted-use approaches, which allow institutional and 
engineering controls, would satisfy the remediation requirements.  In particular, GW 
Alternatives 2 and 3 appear to be available for consideration given that a restricted use 
remedy can include long-term institutional controls during the passive phase of the remedy 
regardless of the remedial approach ultimately selected.  Accordingly, a groundwater remedy 
could be pursued that would both initially reduce contamination through active remediation 
(and thus, reduce potential exposures to exceedances of the Part 703.5 standards) and 
include institutional (and potentially also engineering) controls for any passive post-
treatment phase of the remedy (i.e., monitored natural attenuation).  Restricted use GW 
Alternatives 2 and 3 were retained for further evaluation below relative to the six primary 
balancing criteria. 

Standards, Criteria and Guidance 

Compliance with this factor requires that a remedial alternative meet promulgated standards 
and criteria directly applicable or relevant and appropriate, as well as any applicable 
guidance.  The alternatives were evaluated only relative to strict compliance with SCGs.  In 
addition, as required by the May 2010 DER-10, documentation is provided as to why any 
specific SCGs would not be met.  
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As discussed above, the SCGs for Site groundwater are identified as the Part 703.5 
groundwater quality standards.  Other SCGs are potentially applicable to groundwater 
contamination in general, particularly surface water quality criteria when groundwater 
discharges to surface water.  However, as CVOCs and nickel detected at the Site are only 
located near the upgradient property boundary and within the central portion of the Site, and 
do not extend off-site or affect surface water, the Part 703.5 standards are considered the 
most appropriate SCGs.   

Groundwater remediation under an unrestricted use remedy (GW Alternative 1) would meet 
the SCGs.  Groundwater remediation under a restricted use approach ultimately would meet 
all SCGs through a combined active (removal or destruction) and passive (natural 
attenuation) remedy (GW Alternative 2) but would not appear to meet the SCGs through a 
solely passive remedy (GW Alternative 3).  These approaches related to VOCs and nickel are 
discussed separately below. 

Volatile Organic Compounds 

As documented in the RIR, the presence of predominantly dichlorinated VOCs in the CVOC 
plume and other conditions indicate that natural attenuation has resulted in partial 
attainment of these SCGs for the presumed “parent” compounds, and, could ultimately for 
degradation byproducts as well.  However, in light of the concentrations of the remaining 
contaminants, and the absence of significant concentrations of degradation end products (for 
example, vinyl chloride), NYSDEC has indicated that natural attenuation may not be 
sufficient as a stand-alone remedial alternative.  Rather, an enhanced MNA approach, as 
discussed below, might be needed. 

Analytical results for recent groundwater sampling completed in November 2010, January 
2011, February/April 2012, July 2014 and March 2015 indicate that several CVOCs are 
present above Part 703.5 standards at MWs 3, 4 and 11 as well as at deeper wells MW-3D, 
MW-3DD and MW-15D.  These data confirm prior results at MWs 3 and 4, and provide 
sufficient lateral and vertical delineation at newly installed wells MW-11, MW-3D, MW-3DD 
and MW-15D to enable evaluation of the nature of contamination and the degradation of the 
presumed source release.  CVOCs detected at MWs 3, 3D, 3DD, 4, 11 and 15D appear 
related to a single source given the presence of relatively low levels of the same “parent” 
compounds (TCE and 1,1,1-TCA) in the shallow wells, higher concentrations of associated 
dichlorinated degradation byproducts in those wells, and the overall decreasing trend with 
depth at the MW3 cluster, with CVOC concentrations below Part 703.5 standards at MW-
3DD.  In general, the highest VOCs at these wells, including the dichlorinated VOCs, were 
detected at MW-3.  The data confirm substantial degradation with time of the initial 
release(s) via dechlorination rather than simply via dispersion or ongoing lateral/vertical 
migration for three primary reasons, including: (1) the general absence of trichlorinated 
“parent” compound concentrations above standards at any well at the Site; (2) the 
predominance of dichlorinated compounds at all impacted wells; and (3) the absence of 
CVOC contamination at all downgradient shallow wells, including MWs 2, 7, 15 and 16, and 
at all shallow wells located lateral to the direction of groundwater flow, including MWs 5, 9, 
10 and 12.  Further, groundwater sampling at the MW-3 well cluster and at the MW-15 well 
pair confirms that the vertical profile of VOC contamination has been defined sufficient to 
demonstrate that vertical migration is not a mechanism for any observed decrease in 
shallow-zone CVOC concentrations.  However, vinyl chloride and chloroethane are generally 
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not present indicating that degradation of dichlorinated compounds has not proceeded to a 
significant degree. 

Similar mechanisms appear in effect regarding the concentrations of 1,1-DCA detected at 
MW-1.  Concentrations of the presumed parent compound, 1,1,1-TCA, have been detected at 
MW-1 but at levels consistently below the Part 703.5 standard.  This pattern of VOC 
concentrations is consistent with ongoing natural attenuation via dechlorination.  
Additionally, no VOCs were detected at upgradient well MW-17 nor was any impact identified 
at off-site well MW-18, confirming that there is no residual source for the impacts at MW-1 or 
any migration that would suggest that as the mechanism for future reductions in 1,1-DCA 
levels at this well.  Soil vapor data from location SV08 indicate that 1,1-DCA and other VOCs 
detected in groundwater at MW-1 were not present in soil vapor further demonstrating the 
isolated and degraded nature of the impact at MW-1. 

Per DER-10, MNA is the process by which a natural system’s ability to attenuate 
contaminant(s) at a specific site is confirmed, monitored and quantified.  DER-10 defines 
MNA as occurring through biodegradation, sorption, volatilization, chemical or biological 
stabilization, transformation; dispersion; dilution and/or the destruction of contaminants.  
Further, DER-10 describes certain geochemical parameters and other considerations that are 
typically factored into selection of MNA as a preferred remedial approach.  Specifically, at 
Section 3.3(d), DER-10 indicates that a remediating party should collect the data necessary 
to delineate any source of the contamination and to demonstrate that groundwater 
contaminant concentrations will decrease to applicable groundwater standards through 
degradation, retardation, or dispersion under present site conditions, in a reasonable time 
frame, and if applicable, that any human exposures will be addressed during the MNA time 
frame.  DER-10 also clarifies that any MNA remedy should reduce or eliminate the 
contaminant mass representing the source of the groundwater contamination, as determined 
by free or residual product, soil exceeding the protection of groundwater SCO and/or 
dissolved phase delineation and dissolved contaminant concentrations.  

As discussed in detail in the RIR, through extensive field screening and related soil sampling, 
Sun Chemical has confirmed that no source material is present at the Site, including 
free/residual product or soils with constituent concentrations above Protection of 
Groundwater SCOs.  Further, through the virtual absence of “parent” CVOC contamination, 
groundwater sampling indicates that dissolved-phase sources are no longer present (i.e., 
there is no mass loading of parent compounds).  Sun Chemical and ENVIRON believe that 
the nature of groundwater contamination (particularly the predominance of dichlorinated 
compounds) and the absence of any residual source/mass loading confirms that natural 
attenuation is not only ongoing but represents the most appropriate groundwater remedy.   

Other data available for the Site further confirm that natural attenuation in ongoing.  First, 
certain geochemical data, including dissolved oxygen and oxidation/reduction potential, have 
been gathered that demonstrate that conditions are amenable to reductive dechlorination, 
the anaerobic process that represents the primary degradation mechanism for chlorinated 
ethanes and ethenes, including the CVOCs of concern at the Site.  In particular, 
measurements collected during pre-sampling well purging at all on-site wells in 2012 
generally identified the absence of dissolved oxygen (DO) at all wells with CVOC 
contamination.  Similarly, DO readings recorded at deeper wells typically have ranged from 0 
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to on the order of 0.6 mg/l, low values that are typically considered to still represent 
conditions conducive to anaerobic degradation, the primary mechanism for dechlorination of 
the CVOCs of concern at the Site.   

ENVIRON also measured oxidation-reduction potential (ORP).  Lower ORP values in 
groundwater are considered indicative of ongoing biodegradation.  ORP values measured in 
2012 ranged from -438 millivolts (mv) at MW-3DD to 285 mv at MW-9.  Notably, the highest 
ORP values, those exceeding 100 mv, were identified at the shallow monitoring wells at 
which CVOC contamination has not been identified, including MWs 2R, 9, 10, 12, 15 and 18.  
Conversely, the wells at which CVOC contamination has been identified most recently had 
generally negative ORP values (e.g., -74 mv at MW-3, -438 mv at MW-3DD and -105 mv at 
MW-15D) or positive ORP values below 100 (i.e., 84 at MW-3D, 20 mv at MW-4 and 96 mv 
at MW-11).  This overall distribution of ORP values, in combination with the DO readings, 
confirms that biological processes are active and that conditions are present support the 
anaerobic activity necessary for the ongoing reductive dechlorination of the impacts.  
However, given the absence of vinyl chloride and chloroethane, the degradation has not 
advanced to a degree such that a solely passive remedy appears appropriate.  As such, 
remediation alternatives incorporating an active remedial component are carried through this 
Alternatives Analysis. 

Nickel 

Sampling completed during the RI confirmed that nickel was presence above the Part 703.5 
standard in filtered groundwater samples collected from MWs 3, 4 and 9.  Nickel was not 
detected in unfiltered samples collected from other monitoring wells across the Site.  As 
discussed previously in this report, nickel concentrations in soil above the protection of 
groundwater SCO were widely detected, often increasing with depth to intervals greater than 
15 below grade.  Further, as documented in detail in the RI Report, the nickel is not present 
due to industrial activity such that these nickel concentrations have been in place for a 
considerable period of time.  Therefore, the site-wide occurrence of nickel concentrations in 
soil relative to the limited presence of nickel exceedances in groundwater demonstrates that 
the soil and groundwater are in equilibrium with respect to nickel.  Accordingly, Sun 
Chemical believes that the data indicate that the area of nickel exceedances in groundwater 
is static such that active remediation is not necessary to protect human health and the 
environment. 

Primary Balancing Criteria 

Remediation to restricted use per GW Alternatives 2 and 3 would achieve the Part 703.5 
GWQS and meet some or all six primary balancing criteria and the community-acceptance 
modifying criterion, as detailed below.  Those criteria and information as to how each 
remedial alternative would satisfy each criterion are presented below.  As discussed above, 
remediation to the unrestricted-use RAOs and SCGs under GW Alternative 1 did not achieve 
the two threshold criteria.  However, that unrestricted use remedial alternative (GW 
Alternative 1)  is carried through the evaluation to the balancing criteria. 

Long-Term Effectiveness and Permanence 

This criterion considers the permanence and long-term effectiveness of the remedy following 
implementation.  Given that groundwater remediation would ultimately include removal – via 
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active groundwater remediation only (GW Alternative 1), active remediation supplemented 
by natural degradation and attenuation (GW Alternative 2) or MNA alone (GW Alternative 3) 
– of CVOC concentrations above Part 703.5 standards, these remedial alternatives would be 
permanent and have long-term effectiveness, although GW Alternative 3 would likely entail 
an overall remedial duration considered too long to be approvable.  The areal extent of nickel 
concentrations above the Part 703.5 standard is stable but would not degrade.  Because 
CVOCs and nickel concentrations will temporarily remain above those standards, per Part 
375 and DER-10, the remedial approaches were evaluated to consider any potential human, 
ecological or other environmental exposures resulting from any residual contamination, as 
well as the degree to which any planned institutional and engineering controls would address 
such concerns.  

No known or reasonably expected exposures have been identified under either remedial 
approaches given that:  (1) the primary CVOC plume, CVOC concentrations at MW-1 and the 
extent of nickel exceedances, are fully contained on the Site; (2) there are no on-site 
groundwater receptors (e.g., surface water bodies); and (3) groundwater is not withdrawn 
for any use at the Site or in its immediate vicinity.  Institutional controls planned as 
components of these alternatives (GW Alternatives 2 and 3) are therefore considered to 
effectively address all potential exposure concerns, particularly given that they will eliminate 
potential groundwater use during the period of time when constituent concentrations remain 
above the Part 703.5 standards.  Consequently, the duration in which any groundwater 
concentrations remain above the GWQS during the course of either remedial approach would 
not be considered to reduce the ultimate long-term effectiveness of either GW Alternative 2 
or 3.   

Reduction of Toxicity, Mobility or Volume of Contamination Through Treatment 

DER-10 prescribes that the preferred remediation approaches are those that permanently or 
significantly reduce the toxicity, mobility and/or volume of contamination.  Remediation via 
active remediation of groundwater alone (GW Alternative 1) or supplemented by natural 
attenuation of groundwater impacted above Part 703.5 standards (GW Alternative 2), or 
monitored natural attenuation alone (GW Alternative 3), would permanently remove or 
significantly reduce concentrations of CVOCs in groundwater at the Site as well as further 
reducing the mobility of the nickel contamination.  Residual constituent concentrations above 
those standards during the natural attenuation timeframe of either GW Alternative 2 or 3 
would be managed through groundwater use restrictions, which will prevent exposure to 
residual contaminated groundwater.  However, it should be noted that there is no current 
groundwater use at or in proximity to the Site given that the vicinity is supplied with public 
water.  Additionally, the monitored intervals at the Site are not appropriate for groundwater 
withdrawal given their relative impermeability.   

Short-Term Effectiveness and Impacts 

This criterion addresses potential short-term impacts to the environment and the local 
community during the proposed remedy implementation.  No material short-term impacts 
would reasonably be expected as part of GW Alternative 2 or 3.  For example, GW 
Alternative 2 would entail installation of several injection wells, one or two brief injections of 
chemical oxidants or other in-situ enhancements and then periodic groundwater monitoring, 
none of which would have any material impact to the environment or the local community.  
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In particular, the injection wells would be installed with a standard well drilling rig, 
comparable to equipment that was used to install the existing monitoring wells.  As GW 
Alternative 3 would entail only periodic groundwater monitoring, it would have no impact to 
the environment or the local community.  At the present time, based on the nature and 
degree of groundwater contamination, and the evidence of natural degradation of chlorinated 
VOCs, as well as the consistency and low-level nature of the nickel exceedances, any active 
component that might be considered necessary as part of the overall groundwater remedy 
for the Site would be targeted to the vicinity of the highest CVOC concentrations (i.e., near 
MW-3).  Such a remedial component would most likely utilize ISCO, implemented via 
injection of chemical oxidants and/or reducing agents, that would have minimal potential 
short-term impacts given that it would be completed in a short period of time with little site 
disruption or would not entail any post-injection equipment operation.  As such, there would 
be no significant concerns related to:  (1) dust generated during vehicular activities; and (2) 
noise.  As noted above, the adjacent St. Joseph’s School closed in June 2013 such that there 
are no nuisance concerns related to that property.   

Implementability 

This factor considers the technical and administrative feasibility of implementing a remedial 
alternative.  Technical feasibility includes consideration of any difficulties with required 
construction and monitoring of the effectiveness of the remedy.  GW Alternative 2, active 
remediation supplemented by MNA, as well as the stand-alone monitored natural attenuation 
approach under GW Alternative 3, are each readily achievable with standard remediation 
technologies.  

There is abundant evidence that the groundwater contamination has already been 
significantly addressed in this manner as discussed above in this AAR and in the RIR.  
Specifically, the primary CVOCs detected in groundwater are dichlorinated ethanes and 
ethenes documenting the dechlorination of presumed source compounds and that natural 
attenuation has been ongoing and has been successful remedial approach to date.  The 
absence of downgradient groundwater contamination also confirms that CVOC impacts are 
stable further supporting the appropriateness of inclusion of natural attenuation in the 
overall remedy.  Similarly, the limited occurrence of nickel in groundwater relative to the 
more widespread incidence of concentrations exceeding the protection of groundwater SCO 
indicates that the native soil conditions restrict nickel impacts to groundwater.  However, 
NYSDEC has expressed concern about the ultimate effectiveness of this remedial alternative 
given that the absence of vinyl chloride and chloroethane – the chlorinated degradation end-
products – demonstrate that the degradation has not fully matured such that it would 
require an extended period of time to meet the GWQS.  

It is well established that certain in-situ groundwater remediation methods can significantly 
reduce CVOC concentrations over relatively compressed timeframes to enable MNA to be an 
effective follow-up remedial stage.  These methods include in-situ chemical oxidation (ISCO) 
by which a variety of chemical oxidants (e.g., hydrogen peroxide or sodium persulfate), as 
well as other ingredients including proprietary catalysts, are injected into zones of 
contaminated groundwater using standard pumping equipment and monitoring wells.  Such 
techniques are often employed as a source-reduction technology, designed to reduce 
contaminants to levels considered more amenable to natural attenuation during which time 
the GWQS are achieved in a more limited timeframe than if active remediation had not been 
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conducted.  Accordingly, should an active treatment component be incorporated, it would 
likely be only to address the area of the plume with the highest CVOC concentrations.  As 
discussed in the RIR, only the groundwater in the immediate proximity of MW-3 has CVOC 
concentrations materially above the Part 703.5 standards, with such impacts not extending 
vertically.  The laterally and vertically limited extent of the elevated concentrations indicate 
that any active treatment approach undertaken at the Site would be targeted to the shallow 
groundwater only and would therefore be relatively straightforward to implement.  Any 
potential active remediation to reduce nickel concentrations would be similarly limited in 
scope and completed with readily available reducing agents, thereby also meeting the 
implementability criterion. 

The natural attenuation component of GW Alternative 2 or the stand-alone MNA remedy of 
GW Alternative 3 each would require establishing a groundwater use restriction, which, given 
the absence of groundwater withdrawal at and in proximity to the Site, is not considered an 
administrative difficulty.  For these reasons, monitored natural attenuation meets the 
implementability standard.   

Cost Effectiveness 

Per DER-10, a remedy is considered cost-effective if the costs are proportional to the overall 
effectiveness.  Based on the scope and costs of actions required under either GW Alternative 
2 or 3, which are summarized in Appendix B, the remediation costs are considered cost 
effective.  The in-situ remedial component of GW Alternative 2 would entail fabrication and 
installation of injection and off-gas wells, chemical oxidants and related materials, and the 
injection and monitoring program, which per an estimate provided by Geo-Cleanse® 
International, Inc. is expected to cost on the order of $140,000.  Regarding the MNA portion 
of GW Alternative 2 or the stand-alone MNA under GW Alternative 3, the remedy would 
entail periodic monitoring of wells within the current primary plume, at MW-1 and at 
downgradient “sentinel” locations to verify contaminant trends and continued plume stability.  
Although the ultimate cost of the monitoring program will be determined based on the 
projected duration of the plume, Sun Chemical has developed an initial 30-year estimate for 
monitoring and reporting to be on the order of only approximately $250,000.  Additional 
administrative remedial measures will be required, including institutional (groundwater use) 
controls, which would result in only nominal incremental costs.  Given that groundwater is 
not used at the Site or in its immediate vicinity, these remedial alternatives are considered 
cost-effective. 

Conversely, GW Alternative 1 is not considered cost-effective.  In particular, as discussed 
above in this Alternatives Analysis, remediation to achieve GWQS under an unrestricted use 
scenario cannot be reasonably achieved given that active groundwater treatment alone via 
extraction and treatment is not expected to achieve the GWQS.  As such, for cost estimation 
purposes, it would be considered that this system would operate in perpetuity.  Because 
groundwater is not used at the Site or in its immediate vicinity, attainment of GWQS under 
an unrestricted use scenario would not result in a remedy that is more protective (i.e., 
effective) than GW Alternatives 2 or 3.  As this remediation alternative is not technically 
viable as a stand-alone remedy, Sun Chemical submits that preparation of a detailed cost 
estimate is not necessary to conclude that it is not a cost-effective option. 
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Land Use 

This criterion considers the current land use as well as the intended and reasonably 
anticipated future use of the property when unrestricted use standards would not be 
achieved.  DER-10 identifies 16 specific land use factors that should be considered in the 
evaluation of this criterion.  For groundwater, three of these factors are considered most 
relevant, including proximity to natural resources, proximity to floodplains, and concerns 
regarding potential off-site groundwater plume migration.  Other factors are not considered 
relevant and are not discussed herein.  These factors include those related to property use 
planning, such as the most recent Site use, recent development plans, zoning and Site 
setting.   

The CVOC plume and nickel exceedances, and the Site overall, are not located in proximity 
to natural resources or floodplains.  As discussed above, in the RIR and as documented in 
the Fish and Wildlife Resources Impact Analysis, given that groundwater at the Site does not 
discharge to surface water, and because the Site is fully developed, the groundwater 
contamination does not affect any ecological receptors.  Further, the groundwater data 
confirm that there is no reasonable likelihood of potential off-site migration of the localized 
contamination, such that there is no concern about adverse impacts to any potential 
wellhead protection, groundwater recharge areas, or other sensitive areas identified by 
applicable regulatory programs.  In particular, CVOC and nickel contamination has not been 
detected at any shallow monitoring well located proximate to the eastern / downgradient 
Site boundary (i.e., no groundwater impacts have been identified at MWs 2, 5, 7, 15 and 
16).  Additionally, as discussed above, the suite of CVOCs detected above GWQS indicates 
that the impact is relatively aged and has undergone considerable degradation.  Given the 
apparent age of the plume, the absence of groundwater contamination along the eastern 
Site boundary indicates that the plume is stable, if not reducing in extent.  For these 
reasons, off-site plume migration is considered unlikely.  Therefore, both GW Alternatives 2 
and 3 would satisfy the land-use screening criterion. 

Community Acceptance 

Per DER-10 Section 4.2(j), this criterion is evaluated following completion of the public 
review of the subject document.  However, available information suggests that community 
acceptance will be achieved for either GW Alternative 2 or 3.  As NYSDEC is aware, no 
material comments or objections have been expressed by the community to date through its 
review of documents issued by Sun Chemical to the public.  Sun Chemical therefore believes 
that the community will accept the nature and scope of groundwater remediation proposed 
herein. 

2.2.3 Alternatives Analysis for Potential Vapor Intrusion 
As discussed in detail in the Remedial Investigation Report concurrently submitted with this 
Alternatives Analysis Report, Sun Chemical recently conducted off-site soil vapor sampling to 
evaluate soil vapor conditions at 113 St. Mary’s Avenue, location south of on-site soil vapor 
sampling point SV01 at which 120 µg/m3 of PCE (perchloroethylene) was detected in July 
2014.  PCE was not detected in either of the two soil vapor sampling points completed at 113 
St. Mary’s Avenue.  As confirmed through discussions with NYSDEC and NYSDOH, no 
additional actions are needed relative to the soil vapor pathway off-site because PCE was not 
detected off-site.   



ALTERNATIVES ANALYSIS REPORT AND 
REMEDIAL ACTION WORK PLAN 
SUN CHEMICAL CORPORATION, SITE #C243024 37 

Alternative Analysis Report ENVIRON 

There is no current on-site exposure concern associated with on-site soil vapor conditions 
given the absence of structures overlying or proximate to the area of CVOC groundwater 
contamination.  Accordingly, Sun Chemical submits that no alternatives analysis is required 
for on-site soil vapor as no remediation is required at this time.  Rather, potential future 
concerns related to the soil vapor pathway would be addressed in the Site Management Plan. 

2.2.4 Evaluation of Institutional and Engineering Controls  
Per DER-10 at Section 4.3(b), an evaluation of institutional and engineering controls is 
required to support the remedy recommended herein.  The six specific components of this 
evaluation, and the associated site-specific information, are provided below. 

Two elements have been designed for long-term management of residual contamination at 
the Site, including an Environmental Easement for Lot 12, as discussed below) and a Site 
Management Plan applicable to both lots, which comprise the full site.  The Environmental 
Easement is required per Article 71 Title 36 of the Environmental Conservation Law because 
residual contamination above unrestricted-use SCOs and Part 703.5 groundwater quality 
standards will remain at Lot 12 after the preferred remedy is implemented.  The 
Environmental Easement will document all soils that remain at concentrations above those 
SCOs, will prohibit groundwater use and will be approved by NYSDEC prior to recording with 
the Richmond County Clerk.  Certification that the Environmental Easement has been 
recorded will be submitted with the Final Engineering Report.  An Environmental Easement is 
not required for Lot 54 given that a Track 2 remedy will be implemented and no groundwater 
contamination is present on that lot. 

The Environmental Easement was prepared and submitted to NYSDEC for review and 
approval in June 2014.  The property use restrictions for Lot 12 are based on the remedial 
action objectives to which the lot will be remediated in accordance with the preferred remedy 
presented herein.  Thus, because Lot 12 will be remediated to restricted residential SCOs, 
future uses of Lot 12 will be limited to restricted residential, commercial and industrial 
purposes.  These property use restrictions will run with the land in perpetuity.  As noted 
earlier in this report, the intended future use of the property is for restricted residential 
development.  Accordingly, any revisions to the property use that will occur related to 
planned site redevelopment are captured by the current Environmental Easement such that 
no revisions to the easement are expected to be needed to address any zoning modifications 
or future property uses.    

Regarding groundwater on Lot 12, the Environmental Easement indicates that use of 
groundwater for industrial or drinking purposes is prohibited without necessary water quality 
treatment as determined by NYSDOH or the Richmond County Department of Health.  This 
restriction is appropriate and viable both considering the lack of local groundwater use for 
such purposes and because the monitored groundwater zones at the Site are not sufficiently 
permeable to yield groundwater at a rate considered feasible for such uses.  The 
Environmental Easement also indicates that groundwater monitoring shall be conducted and 
reported in accordance with the SMP. 

Institutional and engineering controls and related requirements for monitoring and 
maintenance for Lot 12 will be addressed by the SMP that, with any and all NYSDEC-
approved amendments to the SMP, is incorporated by reference into the Environmental 
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Easement.  As specified in the Environmental Easement, the engineering controls must be 
operated, maintained and inspected in manners and frequencies specified in the SMP.  Once 
the SMP has been approved by the NYSDEC, compliance with the SMP will be required by the 
grantor and grantor’s successors and assigns.  Per the Environmental Easement, the 
assumption of obligations by the Grantor (Sun Chemical) in accordance with the SMP 
“remains a fundamental element of the Department’s determination that the Controlled 
Property is safe for a specific use, but not all uses.”  Consequently, the Environmental 
Easement, upon execution, will affirm that the institutional and engineering controls planned 
for Lot 12 are reliable and viable. 

Engineering controls for the Site will consist of a minimum of two feet of vegetated clean fill 
or impervious cover over Lot 12 and perimeter fencing.  These engineering controls for Lot 
12 are reliable and viable pending site redevelopment given the anticipated short-term need 
to maintain the engineering controls prior to the onset of redevelopment activities and 
because the property will be inactive and unoccupied following remediation.  The Site status 
is such that these controls are protective of public health and the environment.  In light of 
the property’s inactive status, there are no material long-term costs associated with 
maintaining, monitoring or enforcing these controls.  Rather, as part of its ongoing property 
upkeep (e.g., periodic landscaping), Sun Chemical will monitor and maintain the engineering 
controls.  As these engineering controls are anticipated to be in place as short-term controls 
prior to site redevelopment, no long-term costs will be incurred.  Further, there are no 
known costs that would be incurred by local or state government related to implementation 
of these controls. 

Further, these controls are also considered viable in the long term because they were 
developed in accordance with the projected redevelopment program for the Site.  As such, 
they dovetail with the planned restricted residential use of the property, with the engineering 
controls largely, if not entirely, consisting of planned residential and parking structures, 
access roadways, common area paving and landscaped features, storm water retention 
features, and similar components.  In light of the nature of the redeveloped property use, all 
costs associated with maintaining, monitoring and enforcing these controls are expected to 
be addressed by the property owner, with local and state government experiencing none of 
those costs.  Additionally, the potential threat from soil vapor will be re-evaluated after the 
remedial activities are complete.  Vapor intrusion control system specifications will be 
prepared, if warranted, based on the results of these post-remediation soil vapor sample 
analyses.  The property owner at that time would reasonably be expected to oversee the 
maintenance and operation of any sub-slab ventilation systems which may be are required. 

The SMP will provide a detailed description of the procedures required to manage residual 
contamination left in place at the Site following completion of the preferred remedy.  The 
SMP will include three plans applicable to the controls established at the Site: (1) an 
Engineering and Institutional Control Plan for implementation and management of EC/ICs; 
(2) a Monitoring Plan for implementation of Site Monitoring; and (3) a Site Management 
Reporting Plan for submittal of data, information, recommendations, and certifications to 
NYSDEC.  Implementation of the SMP and the plans contained therein will be the obligation 
of Sun Chemical and/or any future property owners, such that there would be no obligations 
accruing in this regard to state or local governments other than those related to the review 
of periodic reports issued pursuant to the SMP. 
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2.2.5 Recommended Remedy  
Based on the Alternatives Analysis presented above, Sun Chemical has identified the 
following remediation components that will constitute the recommended remedy for the Site: 

• Excavation and off-site disposal of contaminated soil characterized as above site specific 
clean-up levels to achieve a Track 4 remediation intended for restricted residential use 
for Lot 12 and Track 2 remediation intended for residential use for Lot 54.  Nickel will 
remain above the restricted residential SCO on Lot 12 below the top 2 feet.  During 
future development activities, all soil will be handled and managed according to the 
approved Soil Management Plan. 

• On Lot 12, depending on the location, a site-wide cover will be installed consisting of the 
existing pavement or concrete, a minimum 2-foot-thick cover layer of certified clean 
fill/subbase gravel in unpaved areas, or use of 2 feet of site-derived soil that has been 
adequately characterized to demonstrate that it meets the restricted residential SCOs.  
These cover materials will remain until future buildings are constructed which will act as 
the site cover in those areas.  On Lot 54, no site cover will be is required because the 
Track 2 remedy will be meet the residential SCOs in the top 15' of soil. 

• Localized in-situ treatment for CVOCs via in-situ chemical oxidation with subsequent 
implementation of post-remediation groundwater monitoring. 

• Development of a Site Management Plan (SMP) that would include the following 
institutional and engineering controls:  

– Management of the final cover system to restrict excavation below the soil cover's 
demarcation barrier or existing concrete or pavement (or future building slabs).  
Excavated soil from below the demarcation barrier or building foundation slabs would 
be tested, properly handled to protect the health and safety of workers and the 
nearby community, and would be properly managed in a manner acceptable to the 
NYSDEC as outlined in the SMP; 

– Monitoring of groundwater; 

– Identification of use restrictions on the site; and 

– Provisions for the continued proper operation and maintenance of the components of 
the remedy.  The SMP would also include details for the SVI evaluation for future 
buildings constructed on-site and if an SSDS is necessary, a SSDS design and O&M 
plan will be needed (a component of the SMP) and post-remedial groundwater-
monitoring program.   

• Imposition of an institutional control in the form of an Environmental Easement that 
would require for Lot 12 (a) limiting the use and development to restricted residential 
uses; (b) compliance with the approved SMP; (c) restricting the use of groundwater as a 
source of potable or process water, without necessary water quality treatment as 
determined by the NYSDOH; and (d) the property owner to complete and submit to the 
NYSDEC a periodic certification of institutional and engineering controls. 
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3. REMEDIAL ACTION WORK PLAN 

3.1 Introduction and Purpose 
In accordance with Section 5.3 of DER-10, this section presents a Remedial Action Work Plan 
(RAWP) to address remediation of certain soils and groundwater at the Site.  This section 
was prepared to conform with the requirements of and to provide the information specified in 
Section 5.3(b) of DER-10, except as noted below.  The RIR submitted concurrently with this 
AAR and RAWP provides a detailed discussion of environmental conditions requiring remedial 
action.  Summary information regarding soil and groundwater contamination is provided in 
this RAWP as context for the proposed remedial actions. 

The RAWP presented below is organized as follows: 

• Soil cleanup goals and remedial action objectives (Section 3.2); 

• Overall RAWP approach (Section 3.3); 

• Site Health and Safety Plan (Section 3.4); 

• Site preparation and site management, including re-surveying of prior soil sampling 
points and evaluation of potential permitting obligations (Section 3.5); 

• Soil excavation and excavated soil management, including screening and segregation of 
unsaturated-zone soils (Section 3.6); 

• Nuisance control (Section 3.7); 

• Quality assurance / quality control (Section 3.8); 

• Soil remediation in areas of concern, including post-remedial confirmation and 
documentation soil sampling (Section 3.9); 

• Institutional controls (Section 3.10); 

• Groundwater remediation (Section 3.11); 

• Monitoring programs (Section 3.12): 

• Waste characterization sampling and off-site disposal of excavated soils (Section 3.13); 

• Wastewater management and disposal (Section 3.14); 

• Site restoration (Section 3.15); 

• Site Management Plan and Institutional controls (Section 3.16); and 

• Implementation schedule (Section 3.17).  

3.2 Soil Cleanup Goals and Remedial Action Objectives  
Soil remediation will be completed to address soils with constituent concentrations above the 
restricted residential (Lot 12) and residential (Lot 54) SCOs, the soil cleanup goals (SCGs) 
selected for this program.  These SCGs, provided by constituent category in Attachment A, 
are appropriate given the planned future redevelopment of the Site and the potential 
rezoning of the property. 
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Analytical results for groundwater samples were evaluated to determine if soil remediation 
would be required to also address constituent concentrations above the Protection of 
Groundwater SCOs.  Per NYSDEC policies, such SCOs apply to those constituents present in 
groundwater above Part 703.5 standards.  As discussed in detail in the accompanying RIR for 
the Site, constituents present above those standards include certain VOCs, which have not 
been identified in soils at concentrations above SCOs.  Further, recent groundwater sampling 
for total and dissolved metals at MW-3 at NYSDEC’s suggestion confirmed that prior 
exceedances of lead relate to suspended sediments such that the lead soil data would not be 
evaluated relative to the Protection of Groundwater SCO.  Last, although dissolved nickel is 
present above the Part 703.5 standard at MWs 3 and 4, as well as upgradient MW-9, soils in 
proximity to those wells with nickel levels above the SCO do not appear to represent a 
source of the groundwater concentrations given the absence of nickel ground water 
contamination at other locations at the Site with comparable or higher nickel concentrations 
in soils.   

The primary remedial action objective (RAO) will be to prevent direct future contact with 
contaminated soil during Site redevelopment and potential future residential use.  In 
addition, the remedy will prevent off-site migration (such as via storm water runoff) of any 
contaminated surface soils exposed as part of the redevelopment activities.  These RAOs are 
achieved through excavation/removal and off-site disposal of soils with contaminant levels 
exceeding the SCGs.  The proposed excavation will address soils to depths greater than 2 
feet consistent with the remediation approach taken during the 2008-2009 initial remediation 
actions program. 

The remedy will also address any other soils that cannot be reused on-site per NYSDEC 
regulations and other considerations.  For example, any soils with significant pigment 
staining will be disposed of off-site as contaminated media regardless of actual chemical 
signature given that:  (1) available data obtained at the Site suggests that the presence of 
staining may indicate coincident soil contamination and (2) these soils may meet the 
NYSDEC definition of soils with nuisance characteristics.  For purposes of this RAWP, Sun 
Chemical proposes that any soils with pigment staining will be addresses by the remediation. 

3.3 Overall RAWP Approach 
Based on the nature of contamination identified as part of remedial investigations completed 
under the BCP, as well as on data gathered prior to enrollment in the BCP (including as part 
of the initial remedial actions), Sun Chemical will proceed with the RAWP to enable 
redevelopment of the Site for residential purposes.  The remedy will include the following 
overall components: 

• Site preparation and re-surveying of prior soil sampling points; 

• Excavation and segregation of unsaturated-zone soils determined through prior soil 
sampling to contain constituent concentrations exceeding NYSDEC’s  restricted 
residential and residential  SCOs; 

• Excavation and segregation of other unsaturated-zone soil that, based on visual 
observations during demolition activities, exhibited indications of potential 
contamination; 
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• Post-remedial confirmation and documentation soil sampling and completion of additional 
soil remediation as needed based on the analytical results of those samples; 

• Waste characterization sampling of excavated soils as needed for profiling of the waste 
at selected off-site disposal facilities; 

• Off-site disposal of contaminated soil and wastewater; and 

• Site restoration. 

The scope of each of these RAWP components is discussed below. 

3.4 Site Health and Safety Plan 
All remedial actions will be conducted in accordance with the Health and Safety Plan (HASP) 
prepared by ENVIRON to completed with OSHA requirements (40 CFR 1910.120).  The HASP 
is provided as Appendix C.  Per NYSDEC requirements, the HASP will incorporate the 
Community Air Monitoring Program described below in Section 3.10.  In addition to the HASP 
developed by ENVIRON for its employees, the Contractor selected by Sun Chemical to 
perform the remediation will develop a HASP for its workers and subcontractors. 

3.5 Site Preparation and Site Management 
In preparation for remediation, sampling locations with exceedances of the SCOs will be 
resurveyed by Control Point Associates, Inc. (CPA) of Somerville, New Jersey.  Based on the 
previously surveyed locations of these sampling points, ENVIRON has defined the areas 
referenced in this RAWP where soils containing constituent concentrations above the SCOs 
are known to be present.  The plates contained herein also indicate the assumed maximum 
depths of that contamination based on prior sampling results.   

3.5.1 Evaluation of Potential Permitting Obligations 
Sun Chemical has not identified any permitting requirements related to the planned remedial 
activities discussed in this RAWP.  As part of evaluations completed in 2008 related to the 
initial remedial actions, Sun Chemical and ENVIRON had determined that the demolition 
program completed in 2008-2009 was exempt from USEPA National Pollution Discharge 
Elimination System Phase 2 storm water requirements and the NYSDEC State Pollution 
Discharge Elimination System (SPDES) General Permit for Stormwater Discharges from 
Construction Activity (Permit No. GP-0-08-001).  Specifically, these permitting requirements 
do not apply because the facility storm water drainage system discharges entirely to a 
combined sewer system.   

3.5.2 Soil Erosion and Sediment Control / Stormwater Management 
Soil erosion and sediment control provisions are one aspect of the permits discussed in the 
preceding subsection.  Although those permits will not be required for this project, Sun 
Chemical nonetheless intends, as a best management practice, to implement soil erosion and 
sediment control measures consistent with accepted industry practices.  See Appendix D for 
details on soil erosion/sediment control measures that will be implemented during the 
remedial action.  In particular, silt fencing will be installed around all active soil remediation, 
handling and staging areas, with hay bales placed around and/or protective geotextile fabric 
installed over all storm water catch basins.  Upon completion of the remedy, these materials 
will be removed for proper off-site disposal. 
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3.6 Soil Excavation and Excavated Soil Management 
All excavated soils will be screened, segregated and staged as summarized below.  As such, 
these soils will be managed based on: (1) screening observations of soil quality made at the 
time the soils are exposed and disturbed and (2) existing analytical results.   

3.6.1 Soil Screening 
Although all areas targeted for remediation were previously characterized, soils exposed 
during the remedy will be screened using the three methods noted below to identify any 
additional soils that have evidence of potential contamination and therefore require 
segregation and characterization to determine ultimate disposition.   

Visual inspection:  Soils will be visually inspected for evidence of potential contamination, 
particularly the presence of historic fill or other non-native fill material, pigment-related soil 
staining or areas of other potential soil discoloration.  As noted above, Sun Chemical will 
proceed conservatively with the off-site disposal of any pigment-stained soil or other 
potentially discolored soil regardless of the actual constituent concentrations identified in 
those soils.  Historic or other non-native fill materials will also be removed for off-site 
disposal without regard to constituent concentrations therein.   

Screening with a photo-ionization detector:  Soils being excavated will be screened with a 
photo-ionization detector (PID).  These soils will be excavated and segregated following the 
collection of in-place soil samples to evaluate the concentrations of VOCs.  As previously 
indicated to NYSDEC, during the initial remediation action in 2008-2009, no soils with 
elevated PID readings were identified.   

Olfactory screening:  As a supplement to PID screening and visual inspection, soils will be 
evaluated for unusual odors, with any such soils staged separately pending confirmatory 
sampling.  As previously indicated to NYSDEC, during the initial remediation action in 2008-
2009, no soils with unusual odors were identified.   

3.6.2 Soil Disposal, Staging and Loadout 
Excavated soils will be disposed of at off-site disposal facilities.  The disposal facilities will be 
selected in accordance with the anticipated waste types and as requested by NYSDEC, the 
specific disposal facilities will be provided to NYSDEC for approval prior to any soil disposal 
occurring.  Samples of these soils will be analyzed for waste classification in accordance with 
the requirements of the identified disposal facilities.  Based on waste classification of soils 
generated during the initial remediation action and subsequent Site activities, in addition to 
non-hazardous wastes, it is also possible that soils excavated during the proposed remedy, 
particularly from the northwestern section of AOC 2 and the excavations for AOCs 3, 4, 5 
and 15, may include RCRA characteristic waste for lead (waste code D008).  Soils generated 
during the prior remedial programs were disposed of at the Pure Earth, Inc facility in 
Vineland, NJ (non-hazardous waste) and the Envirite of Pennsylvania, Inc. facility in York, PA 
(D008 soils).  Following waste classification sampling and waste profiling, Sun Chemical will 
notify NYSDEC five business days prior to any waste disposal to address any questions 
NYSDEC may have regarding the selected disposal facilities. 

All excavated soils will be staged on and under plastic sheeting on asphalt pavement pending 
waste classification sampling.  These staging areas are identified on Plate 1 and will be 
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prepared with a double thickness of 8-mil plastic sheeting, the same type of double layer of 
plastic sheeting will be used to cover the soil piles.  In addition, the plastic sheeting covering 
each soil pile will be secured when the staging area is in active use.  The soil piles will also 
be surrounded by hay bales for erosion control.   

Based on the analytical data obtained to date for the soils targeted for remediation, Sun 
Chemical envisions segregating soils as indicated below.   

• Soils to be removed near the recently installed storm water drainage trench will be 
segregated for separate waste classification testing given that the soils removed during 
the trench installation were classified as RCRA characteristic waste for lead (waste code 
D008).   

• Soils removed from other areas will be commingled (unless the soil screening indicates 
otherwise) as available data indicate that these soils would not be RCRA hazardous 
waste. 

Soils will be loaded into trucks for disposal at a location adjacent to each soil staging area.   

3.7 Nuisance Control 
Per DER-10 Section 4.2(f)1, the remedy will be conducted to manage and reduce to the 
extent practicable short-term nuisance conditions resulting from increased traffic, including 
truck trips, detours or loss of the use of access to property; odors; vapors; dust; habitat 
disturbance; run off from the Site; and noise.  Sun Chemical’s proposed actions to address 
each of these potential nuisance conditions are discussed below. 

3.7.1 Traffic Control 
Potential traffic issues related to remedy implementation, per DER-10, include possible 
detours, increased traffic or changes in property access.  Sun Chemical does not anticipate 
any of these conditions occurring during the remediation.  For example, all remediation 
equipment can be readily delivered to the Site via the existing gate on Tompkins Avenue and 
based on experience during the initial remediation action, equipment delivery will not require 
detours or other traffic management concerns.  Further, it is anticipated that construction 
equipment would be delivered to the Site during off-hours in accordance with Port of 
Authority requirements for permits for over-sized vehicles on bridges (e.g., the Outerbridge 
Crossing or the Goethals Bridge).  This delivery schedule will further reduce any potential 
traffic impacts in the immediate Site vicinity and address the only potential community 
concern related to remediation program traffic.  A traffic route map depicting the route from 
the Staten Island Expressway (Interstate 278) to and from the Site is provided in 
Appendix E. 

3.7.2 Odor Control 
In accordance with Section 3.6.1, soils will be evaluated for unusual odors, with any such 
soils staged separately under secured plastic sheeting pending confirmatory sampling to 
evaluate potential contamination.  As previously indicated to NYSDEC, during the initial 
remediation action in 2008-2009, no soils with unusual odors were identified. 
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3.7.3 Dust and Vapor Control and Community Air Monitoring Program 
Per DER-10, Sun Chemical will implement a CAMP as part of the remedy that will include 
continuous air monitoring at several locations at the Site.  As NYSDEC is aware, a CAMP was 
implemented as part of the months-long demolition and initial remediation action program, 
and at no time were any one-time or average particulate readings measured that exceeded 
limits established by NYSDOH.  These data confirmed the efficacy of the dust management 
protocols, which included continuous water spray during all concrete demolition and any soil 
work when dusty conditions were observed.  The same procedures will be followed during 
the remedy implementation such that dust would not be expected to result in any adverse 
impact during the remedy.  The CAMP is described in detail in Section 3.12.1. 

Additionally, Sun Chemical screened all soil sampling locations and initial remediation action 
excavations for organic vapors.  Elevated PID readings were not identified at any location, 
other than minor elevated readings near AOC SB28.  However, subsequent soil sampling 
completed in that AOC to evaluate the soil intervals with the most elevated PID readings did 
not identify any VOC soil contamination such that the source of the PID readings is not 
associated with constituents of concern.  Therefore, although PID screening will be 
completed during the proposed remedy as part of health and safety plan requirements, and 
per best management practices, vapor concerns are not anticipated. 

3.7.4 Habitat Disturbance  
The Site was a fully developed industrial facility with no natural habitat.  Since facility 
demolition and regrading following the initial remediation actions, the Site has remained 
vacant ground with areas of asphalt pavement around the northern and eastern sides of the 
property perimeter, with other paved areas near the western gate.  As such, habitat 
disturbance is not a concern for the planned remedial action. 

3.7.5 Storm Water Runoff Control  
As part of the Soil Management Plan for the remedy, silt fencing and other erosion and run-
on/run-off control measures will be installed in part to prevent the discharge of sediments 
off-site, including to the on-site storm water catch basins, which discharge to the New York 
City storm sewer lines on adjacent roadways.  These measures were effective at controlling 
runoff concerns during the initial remediation actions.  In addition, since the initial 
remediation actions, Sun Chemical installed a storm water interceptor trench in the eastern 
portion of the Site, as shown on Plates 1, 2 and 3, to provide additional capture of storm 
water flowing east toward catch basins located along the eastern property boundary.  This 
feature will be retained after the proposed remedy to continue management of storm water 
runoff volume.  Based on inspections of this trench since its installation, minimal sediments 
have accumulated in the trench.  Given that upgradient surface soils in the vicinity of this 
trench were remediated as part of the initial remedial action, it is unlikely that any 
accumulated sediments in the trench contain constituents of concern at concentrations 
greater than the restricted residential SCOs.  As a best management practice, accumulated 
sediments will be removed during the site remedy. 

3.7.6 Noise Control 
Sun Chemical will implement the remedy to manage excess noise in accordance with 
applicable ordinances and best management practices.  For example, the remediation will be 
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conducted during hours of the day consistent with New York City ordinances for completion 
of construction activities in order to restrict noise to typical workday schedules for nearby 
residents.  Sun Chemical did not receive any material complaints as to noise levels during 
the demolition or initial remediation actions, such that we do not expect concerns related to 
noise during implementation of the RAWP.  In addition, given that the planned excavation 
remedial activities will include excavation of the railroad siding along the eastern property 
boundary, which is adjacent to several residences, Sun Chemical will inform occupants of 
those residences of the timing for that component of the remedy, and make adjustments to 
the work schedule, if needed and feasible, to address resident concerns regarding noise. 

3.8 Quality Assurance Project Plan  
The quality assurance/quality control (QA/QC) procedures and other methodologies pertinent 
to the remedial action are presented in this section, which meets the substantive 
requirements for a Quality Assurance Project Plan (QAPP) per DER-10 Section 2.4(a).   

3.8.1 Project Scope and Project Goals 
As discussed in detail primarily in Sections 3.2 and 3.3 of this document, the project entails 
completion of soil and groundwater remediation to achieve restricted use Remedial Action 
Objectives (RAOs) for the Site with the ultimate goal of the issuance of a Certificate of 
Completion.  Detailed information regarding the project scope, including the locations and 
volumes of contaminated soil to be addressed, are provided below in Section 3.9. 

Remedial Action Objectives (RAOs) were developed in accordance with NYSDEC regulations 
and Section 4.1 of Chapter 4 (Remedy Selection) of the May 2010 DER-10.  In accordance 
with that guidance, RAOs were developed using the following five factors relevant to this 
Site: 

1. Applicable Standards, Criteria and Guidance (SCGs) in light of the current, projected and 
reasonably anticipated future use of the Site; 

2. Contaminants exceeding those SCGs; 

3. The impacted environmental media; 

4. The extent of those impacts; and 

5. Actual and potential human exposures and environmental impacts. 

SCGs are tabulated on the NYSDEC webpage: 
http://www.dec.ny.gov/regulations/61794.html.  The text from this webpage is also 
provided as Attachment B.  

The objectives for the remedial program have been established through the remedy selection 
process stated in 6 NYCRR Part 375.  The goal for the remedial program is to restore the Site 
to pre-disposal conditions to the extent feasible.  At a minimum, the remedy will eliminate or 
mitigate any significant threats to public health and the environment presented by the 
contamination identified at the Site through the proper application of scientific and 
engineering principles. 
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3.8.2 Project Organization for Remedial Action 
Three individuals will share responsibility for successful completion of the remedial action in 
accordance with the procedures outlined below.  Mr. Russell Kemp is the Project Engineer 
and will direct all remedial activities.  Mr. William Kraft, a Principal Consultant with 
Ramboll Environ, will serve as the Project Manager and will be responsible for the overall 
successful implementation of the RAWP, including the associated QA/QC protocols.  Mr. 
Kemp and Mr. Kraft are both Qualified Environmental Professionals (QEP) as defined by 
NYSDEC regulations.  Mr. Jay Shipley, a Senior Associate with Ramboll Environ, will direct 
implementation of the remedial action and will therefore also be responsible for following 
QA/QC procedures during the Site work.  Mr. Shipley will work under direct supervision of 
Mr. Kemp of EENC and Mr. Kraft.  Resumes for Messrs. Kemp, Kraft and Shipley are provided 
in Appendix F.   

Contact information for the primary project personnel for the remediation activities are 
provided in Table 3. 

Table 3: Project Contact Information 
Sun Chemical Corporation 
441 Tompkins Avenue, Staten Island, New York 

Name Role Contact Information 

Russell Kemp, PE Requestor’s  
Professional Engineer 

ENVIRON Engineers of North Carolina, PC 

1600 Parkwood Circle 
Suite 310 
Atlanta, Georgia 30339 

678.388.1654 

rkemp@environcorp.com 

William D. Kraft, III, PG Requestor’s Consultant 
and Qualified 
Environmental 
Professional 

Ramboll Environ US Corporation 
214 Carnegie Center 
Princeton, NJ 08540 

609-243-9844 

bkraft@environcorp.com 

Jay Shipley Requestor’s Primary 
On-Site Representative 
for Remediation 
Oversight 

Ramboll Environ US Corporation 

214 Carnegie Center 
Princeton, NJ 08540 

609-243-9827 

jshipley@environcorp.com 

Greg Walker  Requestor’s Project 
Manager  

Sun Chemical Corporation 

651 Garden Street  
Carlstadt, NJ 07072  

201.935.8666, ext. 3328 

greg.walker@sunchemical.com 
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Table 3: Project Contact Information 
Sun Chemical Corporation 
441 Tompkins Avenue, Staten Island, New York 

Name Role Contact Information 

Warren Faure, Esq. Requestor’s 
Representative 

SUN/DIC Acquisition Corp. 

35 Waterview Blvd. 
Parsippany, NJ  07054-1285 

(973) 404-6500 

Warren.Faure@sunchemical.com 

Benjamin Wolff, Esq. Requestor’s Attorney Manatt, Phelps & Phillips, LLP 

7 Times Square 
New York, NY  10036 

(212) 790-4575 

twolff@manatt.com 

 
3.8.3 Soil Sampling Procedures and Analytical Methodologies 

All post-excavation soil samples will be placed in laboratory-provided sample container and 
stored on ice to maintain a maximum sample temperature of 4°C until daily sample delivery 
at the laboratory.  ENVIRON will follow appropriate chain of custody procedures.  All soil and 
groundwater analyses proposed herein will be conducted by TestAmerica, Inc. of Edison, 
New Jersey, a laboratory certified by the State of New York to perform the proposed 
analyses (New York Certification #11452), or another appropriately NYSDEC-certified 
laboratory.  These analyses will be conducted using the methodologies listed below in 
Table 4, which are in accordance with the NYSDEC’s July 2005 Analytical Services Protocol 
(ASP).  Each analytical method will achieve the minimum reporting limits specified by the 
ASP, which are well below the RAOs established for the remedial program.  The number of 
soil samples for each remediation area is provided in Table 5 in Section 3.9. 

Table 4: Analytical Methodologies 

Parameter 
Analytical 

Methodology by 
Matrix 

Holding Times Sample Volume and 
Container Type 

Preservative 

TAL Metals SW-846 Series 7000 
Series / 6010 / 6020 
(soil) 

180 days (except 
Hg, which has a 
28-day holding 
time) 

4-ounce amber glass jar, 
minimum 100 grams soil  

None 

PCBs SW-846 8082 (soil) 14 days 4-ounce amber glass jar, 
minimum 100 grams soil  

None 

TCL 
Pesticides 

SW-846 8081A (soil) 14 days 4-ounce amber glass jar, 
minimum 100 grams soil  

None 

TCL 
SVOCs 

SW-846 8270C (soils) 14 days 4-ounce amber glass jar, 
minimum 100 grams soil  

None 
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Table 4: Analytical Methodologies 

Parameter 
Analytical 

Methodology by 
Matrix 

Holding Times Sample Volume and 
Container Type 

Preservative 

TCL VOCs SW-846 8260B (soils) 

SW-846 624 (water) 

7 days 

7 days 

2-ounce amber glass jar, 
minimum 50 grams soil 

Three 40-ml vials 

None 

HCl 

Cyanide SW-846 9102A 14 days 4-ounce amber glass jar, 
minimum 100 grams soil 

None 

Notes:   

Holding times and preservatives are consistent with both SW-846 and NYSDEC ASP requirements. 

 
Additionally, per DER-10, the following quality assurance/quality control sampling will also be 
completed as part of the proposed activities: 

• Duplicate and MS/MSD samples will be collected at a rate of 1 per 20 samples.   

• Equipment blanks and trip blanks will be collected as part of the groundwater sampling 
program, but are not required as part of the proposed soil sampling because only 
dedicated new disposal equipment will be used. 

Analytical results for these samples will be provided in electronic format in accordance with 
DER-10 Section 1.15.  In addition, the data will be reviewed by a third-party reviewer to 
ensure that the results meet the data quality objectives for confirmation and documentation 
samples.  That reviewer will prepare a Data Usability Summary Report documenting the 
outcome of the data quality assessment. 

3.8.4 Decontamination Procedures 
It is anticipated that dedicated disposable equipment will be used to collect soil samples such 
that no decontamination of those items would be required.  However, should any non-
disposable sampling equipment be used, it will be decontaminated using an Alconox solution 
followed by a tap water rinse.  All decontamination residuals will be placed in a steel 55-
gallon drums pending off-site disposal, as discussed below.   

3.9 Proposed Soil Remediation in Areas of Concern 
Through implementation of the RI and prior sampling programs, Sun Chemical defined eight 
primary locations with contamination above the restricted residential SCOs on Lot 12 and 
one location with contamination above residential SCOs on Lot 54.  The estimated 
boundaries of these locations were determined based on the analytical results of previous 
sampling events as well as by the locations of building structural components and former 
operational activities.   

Post-excavation soil sampling will be completed to confirm and/or document the 
effectiveness of the RAWP in meeting the remedial goals.  This sampling, detailed on Table 5, 
will be conducted in accordance with the post-excavation sampling frequencies specified in 
DER-10 Section 5.4(b), which specifies sampling frequencies based on the perimeter and 
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area (square footage) of an excavation.  For excavations at the Site between 20 to 300 feet 
in perimeter, one post-excavation sidewall sample will be obtained per 30 linear feet of 
sidewall and one basal sample will be collected per 900 square feet of excavation floor.  The 
sidewall samples will be obtained from the interval(s) at which soil contamination requiring 
remediation was identified.  If such impacts are identified in more than one sampling 
interval, the associated post-excavation samples will be obtained from those same intervals.  
For smaller remediation areas (i.e., those less than 20-feet in perimeter), one basal sample 
and one sidewall sample biased in the direction of surface runoff will be collected.  In certain 
instances, prior sampling events have identified deeper intervals at which no exceedance of 
the SCO was reported.  Excavation depths will target those sample intervals, but per 
NYSDEC requirements, basal sampling will still be conducted.  For certain large remediation 
areas (e.g., AOC 2), a reduced post-excavation sampling is proposed consistent with the 
provisions of May 2010 DER-10 Section 5.4(b)5iii.  The proposed post-excavation sampling 
locations and depths for each remediation area are provided on Table 5.  

Consistent with prior discussions with and approval from NYSDEC, post-excavation soil 
samples being collected on Lot 12 will be analyzed for the constituents of concern exceeding 
SCOs in each AOC, whereas post-excavation sampling being collected on Lot 54 will be 
analyzed for the full TAL/TCL suite of analytes.  The analytical results will be compared to the 
restricted residential SCOs for Lot 12 and residential SCOs for Lot 54, and if no constituents 
are present above those objectives, the remediation for that AOC will be considered 
complete.   

Details regarding proposed soil remediation in each of the targeted AOCs are presented in 
the following subsections. 

Table 5: Proposed Post-Excavation Soil Sampling Locations, Depths and 
Analyses 

Plate AOC Sample ID Sample Type Analysis Interval  
(ft bgs) 

Corresponding 
Samples 

2 AOC 14 

AOC 14A AOC14A-PE01 SIDEWALL PCBs 
As, Ba, Pb, 
PAHs 

0.5.1 
3.5-4 

NA 

AOC14A-PE02 SIDEWALL PCBs 
As, Ba, Pb, 
PAHs 

0.5-1 

3.5-4 

NA 

AOC14A-PE03 SIDEWALL PCBs 
As, Ba, Pb, 
PAHs 

0.5-1 
3.5-4 

NA 

AOC14A-PE04 SIDEWALL PCBs 
As, Ba, Pb, 
PAHs 

0.5-1 
3.5-4 

NA 

AOC14A-PE05 BASAL As, Ba, Pb, 
PCBs, PAHs 

4-4.5 NA 
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Table 5: Proposed Post-Excavation Soil Sampling Locations, Depths and 
Analyses 

Plate AOC Sample ID Sample Type Analysis Interval  
(ft bgs) 

Corresponding 
Samples 

2 AOC 14B AOC14B-PE01 SIDEWALL As, Ba, Cu, Pb, 
PCBs, PAHs 

3.5-4 NA 

AOC14B-PE02 SIDEWALL As, Ba, Cu, Pb, 
PCBs, PAHs 

3.5-4 NA 

AOC 14B AOC14B-PE03 SIDEWALL As, Ba, Cu, Pb, 
PCBs, PAHs 

3.5-4 NA 

AOC14B-PE04 SIDEWALL As, Ba, Cu, Pb, 
PCBs, PAHs 

3.5-4 NA 

AOC14B-PE05 SIDEWALL As, Ba, Cu, Pb, 
PCBs, PAHs 

3.5-4 NA 

AOC14B-PE06 SIDEWALL As, Ba, Cu, Pb, 
PCBs, PAHs 

3.5-4 NA 

AOC14B-PE07 BASAL As, Ba, Cu, Pb, 
PCBs, PAHs 

4-4.5 NA 

AOC14B-PE08 BASAL As, Ba, Cu, Pb, 
PCBs, PAHs 

4-4.5 NA 

AOC14B-PE09 BASAL As, Ba, Cu, Pb, 
PCBs, PAHs 

4-4.5 NA 

AOC14B-PE10 BASAL As, Ba, Cu, Pb, 
PCBs, PAHs 

4-4.5 NA 

AOC14B-PE11 BASAL As, Ba, Cu, Pb, 
PCBs, PAHs 

4-4.5 NA 

AOC 14C AOC14C-PE01 SIDEWALL PCBs 1.5-2 B1403 

AOC14C-PE02 BASAL PCBs 2-2.5 B1403 

AOC 14D AOC14D-PE01 SIDEWALL Cadmium 1.5-2 B1416 

AOC14D-PE02 BASAL Cadmium 2.5-3 B1416 

AOC 14E AOC14E-PE01 SIDEWALL Lead 3-3.5 B1415 

AOC14E-PE02 BASAL Lead 3.5-4 B1415 

AOC 1 

 

B102-PE01 SIDEWALL Chromium 
(total) 

3.5-4 B102 

B102-PE02 SIDEWALL Chromium 
(total) 

3.5-4 B102 

B102-PE03 SIDEWALL Chromium 
(total) 

3.5-4 B102 
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Table 5: Proposed Post-Excavation Soil Sampling Locations, Depths and 
Analyses 

Plate AOC Sample ID Sample Type Analysis Interval  
(ft bgs) 

Corresponding 
Samples 

2 AOC 1 B102-PE04 SIDEWALL Chromium 
(total) 

3.5-4 B102 

B102-PE05 BASAL Chromium 
(total) 

4-4.5 B102 

3 AOC 2 

Main 
Excavation 

 

AOC2-PE01 DOCUMENTATION/
SIDEWALL 

TAL/TCL   0-0.2 NA 

AOC2-PE02 DOCUMENTATION/
SIDEWALL 

TAL/TCL  0-0.2 NA 

AOC2-PE03 DOCUMENTATION/
SIDEWALL 

TAL/TCL   0-0.2 NA 

AOC2-PE04 DOCUMENTATION/
SIDEWALL 

TAL/TCL   0-0.2 NA 

AOC2-PE05 DOCUMENTATION/
SIDEWALL 

TAL/TCL   0-0.2 NA 

AOC2-PE06 DOCUMENTATION/
SIDEWALL 

TAL/TCL   0-0.2 NA 

AOC2-PE07 DOCUMENTATION/
SIDEWALL 

TAL/TCL   0-0.2 NA 

AOC2-PE08 SIDEWALL TAL/TCL   0-0.2 NA 

AOC2-PE09 SIDEWALL TAL/TCL   0-0.2 NA 

AOC2-PE10 SIDEWALL TAL/TCL   0-0.2 NA 

AOC2-PE11 SIDEWALL TAL/TCL   0-0.2 NA 

AOC2-PE13 BASAL TAL/TCL  2-2.5 MW-16 

AOC2-PE16 BASAL TAL/TCL  2-2.5 SB202 

AOC2-PE17 BASAL TAL/TCL  2-2.5 NONE 

AOC2-PE18 DOCUMENTATION/
SIDEWALL 

TAL/TCL  0-0.2 NA 

AOC2-PE19 BASAL TAL/TCL  2-2.5 MW-05 

B205A 

  

B205A-PE01 SIDEWALL TAL/TCL  2-2.5 B205A 

B205A-PE12 BASAL TAL/TCL  2.5-3 B205A 

B207 

  

B207-PE01 SIDEWALL TAL/TCL  2-2.5 B207 

B207-PE20 BASAL TAL/TCL  2.5-3 B207 
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Table 5: Proposed Post-Excavation Soil Sampling Locations, Depths and 
Analyses 

Plate AOC Sample ID Sample Type Analysis Interval  
(ft bgs) 

Corresponding 
Samples 

3 B210A B210A-PE01 BASAL TAL/TCL 3-3.5 B210A 

B211 B211-PE01 SIDEWALL TAL/TCL 2.5-3 B211 

B211-PE15 BASAL TAL/TCL 3-3.5 B211 

B213 

 

B213-PE01 SIDEWALL TAL/TCL  8-8.5 B213 

B213-PE02 SIDEWALL TAL/TCL  8-8.5 B213 

B213-PE03 SIDEWALL TAL/TCL  8-8.5 B213 

B213-PE04 SIDEWALL TAL/TCL  8-8.5 B213 

B213-PE14 BASAL TAL/TCL  8.5-9 B213 

B1606 B1606-PE01 SIDEWALL TAL/TCL  2-2.5 B1606 

B1606-PE22 BASAL TAL/TCL  2.5-3 B1606 

SB1301 

 

B1301-PE01 SIDEWALL TAL/TCL  3.5-4 B1301 

B1301-PE02 SIDEWALL TAL/TCL  3.5-4 B1301 

B1301-PE03 SIDEWALL TAL/TCL  3.5-4 B1301 

B1301-PE04 SIDEWALL TAL/TCL  3.5-4 B1301 

B1301-PE21 BASAL TAL/TCL  4-4.5 B1301 

4 AOC 15 

AOC 15A 

 

AOC15A-PE01 SIDEWALL As, Cr, Pb 1-1.5 NA 

AOC15A-PE02 SIDEWALL As, Cr, Pb 1-1.5 NA 

AOC15A-PE03 SIDEWALL As, Cr, Pb 1-1.5 B302 

AOC15A-PE04 SIDEWALL As, Cr, Hg, Pb 0.5-1 SB301 

AOC15A-PE05 SIDEWALL As, Cr, Pb 1-1.5 NA 

AOC15A-PE06 SIDEWALL As, Cr, Pb 1.5-2 B401 

AOC15A-PE07 SIDEWALL As, Cr, Pb 0.5-1 MW03 

AOC15A-PE08 SIDEWALL As, Cr, Pb 1-1.5 NA 

AOC15A-PE09 SIDEWALL As, Cr, Pb 1-1.5 NA 

AOC15A-PE10 SIDEWALL As, Cr, Pb 2-2.5 NA 

AOC15A-PE11 BASAL As, Cr, Pb 2-2.5 NA 

AOC15A-PE12 BASAL As, Cr, Pb 2-2.5 NA 

AOC15A-PE13 BASAL As, Cr, Pb 2-2.5 NA 
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Table 5: Proposed Post-Excavation Soil Sampling Locations, Depths and 
Analyses 

Plate AOC Sample ID Sample Type Analysis Interval  
(ft bgs) 

Corresponding 
Samples 

4 AOC 15A AOC15A-PE14 BASAL As, Cr, Pb 3.0-3.5 SB402 

AOC15A-PE15 BASAL As, Cr, Pb 2-2.5 NA 

AOC15A-PE16 BASAL As, Cr, Pb 2-2.5 SB401 

AOC15A-PE17 BASAL As, Cr, Pb 2-2.5 MW03 

AOC15A-PE18 SIDEWALL As, Cr, Pb 1-1.5 B1505 

AOC15A-PE19 SIDEWALL As, Cr, Pb 2-2.5 SB402 

AOC 15B AOC15B-PE01 SIDEWALL Nickel 1.5-2 B1503 

AOC15B-PE02 BASAL Nickel 2.5-3 B1503 

AOC 15C AOC15C-PE01 SIDEWALL Lead 1-1.5 B1501 

AOC15C-PE02 BASAL Lead 3-3.5 B1501 

B701 B701-PE01 SIDEWALL Barium, lead 0.5-1 B701 

B701-PE02 BASAL Barium, lead 1.5-2 B701 

5 AOC 9/WOL 

AOC 9 AOC9-PE01 SIDEWALL PCBs 0-2" B907 

AOC9-PE02 BASAL PCBs 1-1.5 B907 

WOL BW02-PE01 SIDEWALL Barium 2.5-3 BW02-SS02-
2010 

BW02-PE02 SIDEWALL Barium 2.5-3 BW02-SS02-
2010 

BW02-PE03 SIDEWALL Barium 2.5-3 BW02-SS02-
2010 

BW02-PE04 SIDEWALL Barium 2.5-3 BW02-SS02-
2010 

BW02-PE05 BASAL Barium 4-4.5 BW02 

6 Grind & Mix 

GMA 

 

GMA-PE01 SIDEWALL Nickel 1.5-2 GM07 

GMA-PE02 BASAL Nickel 2-2.5 GM07 

GMA-PE03 BASAL Nickel 3-3.5 GM07 

GMB 

 

GMB-PE01 SIDEWALL Ba, Pb 1.5-2 GM12-SS02 

GMB-PE01 SIDEWALL Ba, Pb 4-4.5 GM12-SS02 



ALTERNATIVES ANALYSIS REPORT AND 
REMEDIAL ACTION WORK PLAN 
SUN CHEMICAL CORPORATION, SITE #C243024 55 

Remedial Action Work Plan ENVIRON 

Table 5: Proposed Post-Excavation Soil Sampling Locations, Depths and 
Analyses 

Plate AOC Sample ID Sample Type Analysis Interval  
(ft bgs) 

Corresponding 
Samples 

6 GMB GMB-PE02 SIDEWALL Ba, Pb 1.5-2 GM11-SS01 

GMB-PE02 SIDEWALL Ba, Pb 4-4.5 GM11-SS01 

GMB-PE03 SIDEWALL Ba, Pb 1.5-2 SB18 

GMB-PE03 SIDEWALL Ba, Pb 4-4.5 SB18 

GMB-PE04 SIDEWALL Ba, Pb 1.5-2 GM13-SS02 

GMB-PE04 SIDEWALL Ba, Pb 4-4.5 GM13-SS02 

GMB-PE05 BASAL Ba, PAHs 7-7.5 GM12-SS02 

7 POWERHOUSE 

PH03 PH03-PE01 SIDEWALL Chromium, lead 1.5-2 PH03 

PH03-PE02 BASAL Chromium, lead 2-2.5 PH03 

PH10 PH10-PE01 SIDEWALL Chromium 5-5.5 PH10 

PH10-PE02 SIDEWALL Chromium 5-5.5 PH10 

PH10-PE03 SIDEWALL Chromium 5-5.5 PH10 

PH10-PE04 SIDEWALL Chromium 5-5.5 PH10 

PH10-PE05 BASAL Chromium  6-6.5 PH10 

PH12 

 

PH12-PE01 SIDEWALL Barium 5-5.5 PH12 

PH12-PE02 SIDEWALL Barium 5-5.5 PH12 

PH12-PE03 SIDEWALL Barium 5-5.5 PH12 

PH12-PE04 SIDEWALL Barium 5-5.5 PH12 

PH12-PE05 BASAL Barium 6.5-7 PH12 

8 Storage Bldg 

SB25A 

 

SB25A-PE01 SIDEWALL Lead 1-1.5 SB25-PE09A 

SB25A-PE02 BASAL Lead 2.5-3 SB25-PE09A 

SB25B 

 

SB25B-PE01 SIDEWALL Cr, Pb 0.5-1 SB25-PE13 

SB25B-PE02 SIDEWALL Cr, Pb 0.5-1 SB25-PE13 

SB25B-PE03 SIDEWALL Cr, Pb 0.5-1 SB25-PE11 

SB25B-PE04 SIDEWALL Cr, Pb 0.5-1 SB25-PE10 

SB25B-PE05 SIDEWALL Cr, Pb 0.5-1 SB25-PE11 

SB25B-PE06 BASAL Cr, Pb 1.5-2 SB25-PE10 
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Table 5: Proposed Post-Excavation Soil Sampling Locations, Depths and 
Analyses 

Plate AOC Sample ID Sample Type Analysis Interval  
(ft bgs) 

Corresponding 
Samples 

8 SB25B 

 

SB25B-PE07 BASAL Cr, Pb 1.5-2 SB25-PE11 

SB25B-PE08 BASAL Cr, Pb 1.5-2 SB25-PE13 

9 RW1 RW2-PE01 SIDEWALL PAHs 0-2” RW1 

RW2-PE02 SIDEWALL PAHs 0-2” RW1 

RW2-PE03 SIDEWALL PAHs 0-2” RW1 

RW2-PE04 BASAL PAHs 1.0-1.5’ RW1 

RW2 RW2-PE01 SIDEWALL Lead, Nickel 2.0-2.5’ RW2 

RW2-PE02 SIDEWALL Lead, Nickel 2.0-2.5’ RW2 

RW2-PE03 SIDEWALL Lead, Nickel 2.0-2.5’ RW2 

RW2-PE04 BASAL Lead, Nickel 2.5-3.0’ RW2 

RW3 RW3-PE01 SIDEWALL Cadmium 1.5-2 RW3 

RW3-PE02 SIDEWALL Cadmium 1.5-2 RW3 

RW3-PE03 SIDEWALL Cadmium 1.5-2 RW3 

RW3-PE04 BASAL Cadmium 2.5-3.0’ RW3 

 
3.9.1 AOC 1 

Sun Chemical proposes to remediate the chromium exceedance at 3.5-4.0 feet at B102.  As 
shown on Plate 2, the area targeted for remediation around B102 is approximately 100 
square feet and will be remediated to a depth of 4 feet.  An estimated 15 cubic yards of soil 
are impacted above the SCO for chromium.  Post-excavation samples will be collected from 
the four sidewalls at 3.5-4.0 and from the base of the excavation at 4.0-4.5’.  These samples 
will be analyzed for chromium. 

3.9.2 AOC 2 
The proposed remedy will target all railroad sidings, associated presumed contaminated 
materials (ties) and soil throughout the AOC, present over an area of approximately 32,000 
square feet.  Given that clean fill was emplaced around the newly installed storm water 
drainage trench, the remediation area will not encompass that trench, as reflected on Plate 
3, but will extend to the clean fill buffer.  A representative soil sample will be collected from 
this fill material to confirm that it meets the clean fill requirements for BCP sites (i.e., meets 
the lower of the residential and protection of groundwater SCOs for all TAL/TCL 
constituents).  As also shown on Plate 3, the depth of the excavation will be based on the 
depths of previously identified exceedances within the AOC.  The excavation will minimally 
be 2 feet deep throughout the area, leading to a total volume of soils and other materials 
(asphalt, rails and ties) of approximately 2,200 cubic yards (or 3,300 tons).  Additionally, 
due to exceedances of corresponding restricted residential SCOs at seven locations within 
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AOC 2, including B205A, B207, B210A, B211, B213, B1606 and SB1301, deeper sub-
excavations will be completed.  This will result in approximately 120 additional tons of 
excavated soil being generated for disposal.  Post-remedial soil sampling throughout AOC 2 
(except for in the sub-excavation areas, as discussed below) will be completed at a 
modified/reduced frequency in accordance with DER-10 Section 5.4(b)5iii because the 
excavation perimeter is on the order of 1,300 feet.  Given the sporadic and low-level nature 
of the exceedances of the SCOs, Sun Chemical proposes a sidewall sampling frequency of 
one sample per 100 linear feet of excavation.  As shown on Plate 3, these locations will be 
biased to the proximity of prior soil borings at which exceedances of the SCOs were 
identified.  Given that the remediation will extend to the eastern, southern and northern 
property boundaries, documentation sampling is proposed at those locations (i.e., to 
document the remaining constituent concentrations).  Confirmation sampling will be 
conducted along the western edge of the proposed remediation area to confirm that the 
remediation goals have been met.  These samples will be analyzed for the full TAL/TCL suite 
of analytes.  If constituents are detected above SCOs in the confirmation samples, additional 
soil removal and confirmation sampling will be performed as needed to meet the remediation 
goals. 

Similarly, a modified basal sampling density is proposed given that the excavation will be 
approximately 32,000 square feet.  Based on the limited nature of exceedances of SCOs at 
depth in this AOC, Sun Chemical proposes to collect basal samples at a density of one 
sample per 5,000 square feet over the portion of the excavation that does not extend to the 
water table.  These samples will be analyzed for the full TAL/TCL suite of analytes. 

Post-excavation sidewall soil samples in the sub-excavations within AOC 2 will be completed 
in accordance with the frequencies specified in DER-10 Section 3.9 at the locations shown on 
Plate 3.   

3.9.3 AOC 3, 4, 5 and 15 
Sun Chemical proposes to excavate approximately 4,500 square feet of soil to depths of 2 to 
3 feet bgs beneath the former AST pad under which discolored soil was observed during the 
initial remediation actions and metals-impacted soils were identified.  An estimated total 
volume of 350 cubic yards of soil will be removed.  As presented on Plate 4, in the portion of 
the excavation designated AOC 15A, eleven sidewall samples will be collected from the 1 – 
1.5’ interval, the depth at which reported lead concentrations exceeded the restricted 
residential SCO.  A total of seven basal samples throughout the excavation will be obtained 
from 2 – 2.5’.  These samples will be analyzed for arsenic, chromium and lead, the 
constituents previously detected above SCOs in these AOCs. 

Additionally, due to deeper exceedances of the restricted residential SCOs at B402, a sub-
excavation will be completed there to 3 feet to a previously completed sampling interval 
without exceedances.  A confirmation sidewall soil sample will be collected from 2.5-3.0 feet 
for arsenic, chromium and lead analysis.  Last, smaller excavations will be completed at 
B1501 to 3 feet and B1503 to 2.5 feet address vertically delineated exceedances of lead and 
nickel, respectively, with one sidewall sample and one basal sample to be collected from 
each excavation for analysis for the respective metal of concern.  
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3.9.4 AOC 7 
As shown on Plate 4, Sun Chemical proposes to excavate soils over approximately 38 square 
feet area in the vicinity of boring B701, which during prior sampling reported barium and 
lead exceedances of 428 and 884 mg/kg, each above the residential SCO of 400 mg/kg. A 
total of approximately two cubic yards of soil will be excavated to a depth of 1.5 feet bgs.  
One sidewall sample will be collected at the same interval in which exceedances were 
reported (0.5-1’ bgs) from the original B701 sample location.  The excavation will extend to 
a depth that prior sampling indicated does not contain constituents above the respective 
SCOs but per NYSDEC requirements, a confirmatory basal sample will be collected for barium 
and lead analyses.  

3.9.5 AOC 9 
Sun Chemical proposes to remediate soils around B907 to address elevated PCB 
concentrations detected at that location.  The proposed soil remedy will encompass an area 
of approximately 25 square feet of soil to a depth of 1 foot bgs.  An estimated volume of one 
cubic yard of soil will be removed.  As presented on Plate 5, one sidewall sample will be 
collected from 0-2” bgs, the depth at which the reported PCB concentration (2.4 mg/kg) 
exceeded the restricted residential SCO of 1 mg/kg.  One basal sample will be obtained from 
the 1-1.5’ bgs interval.  These samples will be analyzed for PCBs. 

3.9.6 AOC 14 
As shown on Plate 2, Sun Chemical proposes a remedy entailing excavation of soils in five 
sub-areas of AOC 14 that comprise a total area of approximately 6,000 square feet along the 
southern property boundary.  Soils in these areas will be removed to a maximum depth of 4 
feet below grade, resulting in a maximum volume of approximately 2,050 cubic yards, to 
address exceedances of the SCOs for metals, PCBs and/or PAHs.  Post-excavation soil 
samples will be collected at the sidewalls of each sub-area, as shown on Plate 2, at the 
corresponding depths in which exceedances were reported during RI activities.  At certain 
locations to be determined during the remediation activities, sidewall sampling may not be 
feasible because the excavation could extend to the retaining structure such that no sidewall 
soil would be present.  At such locations, a basal sample will be collected per NYSDEC 
request.  Additionally, eight basal samples will be collected, at least one from the center of 
each excavated area for which vertical delineation was not previously achieved during RI 
activities.  Note that along the southern sidewall, a concrete retaining wall separates the Site 
from the adjacent parking lot for St. Joseph’s School.  Accordingly, per NYSDEC, post-
excavation samples will be collected at the base of the excavation along that retaining wall at 
30-foot intervals, the sidewall sampling frequency per DER-10.  Post-excavation samples 
collected from each AOC 14 sub-excavation will be analyzed for the specific metals, PCBs 
and/or PAHs that drive the remediation in the respective area.  

3.9.7 Grind & Mix Department 
As shown on Plate 6, Sun Chemical proposes to excavate approximately 550 square feet of 
soil to a depth of 7 feet below grade (approximately 150 cubic yards) to address 
exceedances of the SCO for barium, lead and/or PAHs at 1.5 – 2’ bgs (GM-11) and 4 – 4.5’ 
bgs (GM-12).  Additional soils will be removed should signs of staining or discoloration be 
noted.  Four post-excavation soil samples will be collected at the sidewalls, including 
proximate to sample locations GM-11 and GM-12, at the same depths in which exceedances 
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were reported during Remedial Investigation activities in October – December 2010.  
Additionally, one basal sample will be collected from the center of the excavated area.  These 
post-excavation samples will be analyzed for barium, lead and PAHs.  A smaller excavation 
will be completed to address a nickel exceedance at GM07.   That excavation will be on the 
order of 30 square feet to 3 feet, resulting in 10 cubic yards of soil.  Two sidewall post-
excavation samples will be obtained for nickel analysis from 1.5-2.0’ and one basal sample 
for nickel analysis will be collected from 3.0-3.5 feet. 

3.9.8 Powerhouse 
Sun Chemical proposes to remove soil in three areas at locations PH03, PH10 and PH12 to 
address exceedances of barium, chromium and lead SCOs.  Remediation of these three 
areas, over a total area of approximately 225 square feet, as shown on Plate 7, and to 
depths ranging from 2.5 to 6.5 feet, will lead to an approximate total soil remediation 
volume of 90 cubic yards.  At PH03, the remediation area is estimated to be 30 square feet 
such that only one sidewall sample is proposed, as well as a basal sample, for chromium and 
lead analyses.  For each of the other areas, including PH10 (150 square feet) and PH12 (100 
square feet), four sidewall samples and one basal sample are proposed.  Further details 
regarding the post-excavation soil sampling are provided on Table 5. 

3.9.9 Former Storage Building (SB-25 Area) 
As shown on Plate 8, Sun Chemical proposes to remove soils from two areas (SB25A and 
SB25B) within the footprint of the former Storage Building, at prior excavation sampling 
locations PE-09A, PE-10 and PE11, to address exceedances of the restricted residential SCO 
for lead at SB25A as well as chromium at the SB25B area.  The storage building AOC was 
previously addressed during the initial remedial actions and was remediated to the 
commercial SCO for lead of 1,000 mg/kg.  The additional remediation will include excavation 
over 30 square feet to a depth of 2.5 feet at SB25A and 150 square feet at SB25B to a depth 
of 2 feet.  Sidewall samples will be collected at the targeted depths (i.e., 1 – 1.5 feet bgs at 
SB25A for lead analysis and 0.5 – 1 feet bgs at SB25B for chromium and lead analysis), plus 
one basal sample at each location for the same analyses.   

3.9.10 Warehouse/Office/Laboratory (WOL) 
Sun Chemical proposes to remove soil from an area of approximately 100 square feet 
proximate to location BW02 to address a barium exceedance of 480 mg/kg, above the 
restricted residential SCO of 350 mg/kg.  The soil removal will extend to a depth of 4’ bgs, 
resulting in remediation of approximately 15 cubic yards of soil.  As shown on Plate 5, four 
sidewall samples will be collected at the targeted depth (i.e., 2.5 – 3 feet bgs).  A basal 
sample will also be collected to confirm that the excavation extend to a depth that does not 
contain constituents above SCOs.  The sidewall post-excavation samples will be analyzed for 
barium only. 

3.9.11 Regraded Soil Area  
As shown on Plate 9, Sun Chemical proposes to remove soils from three locations totaling 
approximately 1800 square feet to address exceedances of PAHs (RW1), lead and nickel 
(RW2) and cadmium (RW3) above the restricted residential SCOs.  The soil removal will 
extends to a depth of 2 feet in each area, and will result in the remediation of approximately 
170 cubic yards of impacted soils.  Three sidewall samples and one basal sample will be 
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collected from each area at the targeted depths and analyzed for the constituents noted 
above for each targeted remediation location. 

3.10 Institutional Controls 
This section discusses the scope of the proposed institutional controls (IC), as well as the 
reliability and viability of its implementation.  As detailed in other sections herein, Sun 
Chemical’s preferred remedy is excavation and off-site disposal of certain on-site soils that 
exceed the restricted residential SCOs for Lot 12 , with exceedances remaining at depth, and 
remediation to residential SCOs for Lot 54, the RAOs identified for the remedy.  Accordingly, 
an IC is proposed to restrict future use of Lot 12 to restricted residential uses.   

In light of the above and as previously indicated to NYSDEC, Sun Chemical has entered into 
a Contract for Sale with a prospective purchaser who envisions redevelopment of the 
property for common-ownership residential purposes.  Sun Chemical therefore proposes that 
the IC encompass all of Lot 12 even though there are locations on Lot 12 that sampling 
completed pursuant to the BCP program indicates are not impacted above the applicable 
restricted residential SCOs.  Additionally, the IC will encompass Lot 54, even though that will 
be remediated to the more stringent residential SCOs consistent with its current zoning.  Sun 
Chemical believes that this Site-wide IC is the most appropriate and protective approach for 
the following primary reasons: (1) any grading that will be required when the future property 
owner redevelops the Site can be readily managed through implementation of the Site 
Management Plan as needed to evaluate through sampling the presence of any soils in 
regraded areas that contain constituent concentrations above the SCOs, and remediate such 
soils accordingly, and (2) a site-wide IC is consistent with the current non-residential zoning 
of Lot 12.  As the property owner and in light of the current zoning, Sun Chemical can readily 
implement the proposed IC.   

3.11 Groundwater Remediation 
Groundwater sampling has been completed at 22 monitoring wells, including 18 shallow 
(water-table) wells (MWs 1-18), two intermediate (MWs 3D and 15D) and one deep (MW-
3DD) monitoring wells screened in the same unconsolidated formation as the shallow wells, 
and one double-cased  (MW-5D) well screened beneath a localized peat layer.  Summary 
information regarding Site hydrogeology and analytical findings are reviewed below, followed 
by a proposal for an enhanced monitored natural attenuation remedy including in-situ 
chemical oxidation. 

3.11.1 Site Hydrogeology 
Sampling completed during the RI confirmed that unconsolidated soils were encountered to 
the maximum drilling depth of 92 feet (at MW-3DD).  These soils consisted of clayey silt and 
sand, with minor coarser layers.  A peat layer was also encountered in the southeastern 
portion of the Site at MW5.  The presence of a peat layer and the associated perched water 
appears to be localized given that these conditions were not evident at nearby MW4 or at the 
MW15 well pair, completed at the same topographic elevation to the west-northwest.  This 
localized peat layer was the only confining unit identified across the Site.   

Groundwater elevations were most recently measured in February and April 2012.  The 
groundwater elevations confirm a groundwater flow direction that varies from easterly to 
northerly, but largely follows Site topography (see representative groundwater flow map 
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based on April 10, 2012 elevations, Figure 3).  As such, the highest groundwater elevations 
have consistently been measured along the southern property boundary, with a component 
of flow to the north toward MW-7 in the eastern portion of the Site and a component of flow 
to the west to MW-1 in the western portion of the Site.   

The groundwater elevations at the MW-3 cluster indicate a consistent downward vertical 
gradient.  As discussed below, the vertical distribution of VOCs at this well cluster is 
consistent with this vertical gradient. 

3.11.2 Shallow Groundwater Quality  
3.11.2.1 Volatile Organic Compounds 

Several chlorinated VOCs were detected above Part 703.5 standards at five shallow wells 
across the Site, including at MWs 1, 3, 4, 8 and 11.  As discussed in detail in the RIR, VOC 
concentrations at MWs 3, 4 and 11 appear related to a single source given the presence of 
low concentrations of the same “parent” compounds TCE and 1,1,1-TCA, and higher 
concentrations of associated dichlorinated degradation byproducts.  In general, the highest 
VOCs at these three wells, including of the dichlorinated VOCs, were detected at MW-3, with 
the only exception being that the highest levels of 1,1,1-TCA were identified at MW-11 
completed approximately 20 feet downgradient of the southern property boundary.  This 
overall distribution of VOCs in combination with the strong consistently northerly 
groundwater flow direction in this portion of the property indicates that off-site migration of 
VOC impacts onto residential properties to the south is unlikely.  Further, although portions 
of the Site topography have changed due to facility demolition, with presumed associated 
changes in the groundwater flow direction, the portion of the property in which MWs 3, 4 and 
11 were installed has not been altered.  As such, the historical groundwater flow direction 
near these wells is expected to have been very similar to that recently measured.  Further, 
the absence of CVOC contamination above Part 703.5 standards at MWs 15 and 16 indicates 
that the CVOC impacts centered at MW-3 have not migrated to the eastern property 
boundary to any degree requiring further consideration.  In light of the above, the existing 
monitoring well network is considered sufficient for purposes of evaluating groundwater 
quality along the southern property boundary.   

Each of the other two wells (MWs 1 and 8) had an exceedance of a single VOC, neither of 
which was detected in MWs 3, 4 or 11.  These VOC detections do not appear to be related to 
the source of contamination at those wells.  At MW-1, 1,1-dichloroethane (1,1-DCA) was 
detected at concentrations between 14 and 37 μg/l since the well was installed in 2006.  No 
detectable VOC concentrations were identified based on recent sampling at upgradient MW-
17 and downgradient MW-18, confirming that the 1,1-DCA concentrations at MW-1 are of 
limited extent.  Further, neither 1,1-DCA nor potentially related “source” compounds 
(e.g., 1,1,1-TCA) were detected at elevated concentrations in soil vapor at SV-08, completed 
on-site directly downgradient of MW-1.  These conditions support the conclusion that the 
1,1-DCA concentrations represent an isolated impact that does not require further 
investigation prior to proceeding with overall Site remediation. 

At MW-8, chlorobenzene was detected at relatively consistent concentrations, between 9.8 
and 14 μg/l.  The potential source of chlorobenzene at this well is unknown but given the 
absence of any detectable chlorobenzene concentrations at any other on-site well, or in soil 
vapor, the detection appears to be related to a limited source, either on-site in proximity to 
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the well or potentially off-site given that MW-8 was completed near the upgradient property 
boundary.  These conditions support the conclusion that the chlorobenzene concentrations 
represent an isolated impact that does not require further investigation prior to assessing 
potential remedial alternatives.  Note that as part of the RAWP, the area surrounding MW-8 
will be targeted for soil remediation to address concentrations of certain metals in AOC 14.  
Although this proposed remedial action is not related to impacted groundwater at MW-8, 
post-remedial groundwater monitoring will be completed at MW-8 to evaluate whether the 
planned soil removal results in improved groundwater quality.   

3.11.2.2 Nickel 
Nickel analyses were conducted at wells across the Site as part of the NYSDEC-approved 
RIWP.  Those data from November 2010 indicated that nickel was generally detected at low 
concentrations well below the Part 703.5 standard, but was present above that standard at 
MWs 3, 4 and 9.  In accordance with NYSDEC recommendations during a November 4, 2011 
meeting, unfiltered and filtered groundwater samples from these wells for nickel analysis in 
February 2012.  Those data identified nickel exceedances in unfiltered and filtered samples 
from MWs 3, 4 and 9.  Associated pH measurements confirmed that groundwater at these 
wells was generally neutral, although the pH readings at MW-9 was basic, 9.73.  These pH 
readings, consistent with prior results from November 2010 and January 2011, confirm that 
Site groundwater conditions do not enhance nickel mobility (i.e., the groundwater is not 
acidic). 

3.11.3 Deeper Groundwater Quality 
Sun Chemical has installed three deeper wells to address NYSDEC inquiries related to vertical 
VOC concentrations notwithstanding the facts that significant VOC concentrations were not 
identified at MWs 3 and 4, and no soil source has been identified.  First, MW-3D was installed 
in 2010 to monitor an interval approximately 25 feet deeper than at MW-3, with a screened 
interval from 50 to 60 feet bgs.  Subsequently, MW-3DD was installed in late 2011 to 
monitor ground water an additional 25 feet deeper, or approximately 80 to 90 feet bgs.  MW-
15D was also completed at that time to monitor the same interval (based on elevation) as 
that addressed by MW-3D.  Given that the ground surface elevation at MW-15D (~32 feet 
AMSL) is appropriately 20 feet lower than that at MW-3D (~52 feet AMSL), MW-15D was 
screened from 25 to 35 feet below ground surface.   

Sampling results from these wells in February and April 2012 indicated that CVOCs at the 
MW-3 well triplet decrease markedly with depth, with only one VOC (1,2-dichloroethane 
[1,2-DCA]) minimally above Part 703.5 standards in MW-3DD, the deepest well.  Further, 
the February and April 2012 sampling results confirmed that only one VOC was detected 
above Part 703.5 standards at MW-15D; 1,2-DCA was detected at 1.4 and 1.3 μg/L, 
respectively, slightly above the standard of 0.6 μg/l.  This concentration compares to 17 μg/l 
1,2-DCA identified at upgradient MW-3D, confirming significant attenuation in the 
downgradient direction.  Groundwater sampling completed in March 2015 at MWs 3 and 3D, 
to assist in developing an ISCO scope of work, confirmed the same vertical profile of CVOC 
concentrations. 

The decreasing vertical trend and the low VOC concentrations detected to date confirm that 
there is no concern regarding the presence of residual source material or free product 
(i.e., dense non-aqueous phase liquid [DNAPL]).  Further, as the source of these minor 
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impacts is migration from the overlying impacted shallow groundwater at MWs 3, 4 and 11, 
the selected remedial alternative for groundwater in the shallow zone is appropriate to 
address the associated deeper-zone impacts. 

3.11.3.1 Proposed Groundwater Remedy 
Consistent with the conclusions of the AAR in Section 2 and the predominance of CVOC 
degradation byproducts as groundwater contaminants of concern at the Site, Sun Chemical 
proposes to address residual CVOC groundwater contamination at the Site using a combined 
approach of in-site chemical oxidation locally near MW3 and a monitored natural attenuation 
remedy for the remaining contamination.   

The groundwater remedy was developed based on current groundwater quality data for 
CVOCs and other parameters, aquifer parameters as determined based on soil logs and other 
information, and the groundwater gradient in the vicinity of MW3.  The remedy is envisioned 
to comprise the following components (see Appendix F for greater detail regarding technical 
aspects of the injection program): 

• Installation and development of sixteen injection wells triplets over an area of 3,600 
square feet surrounding MW-3 and MW-3D.  The wells will be completed in a grid on 15-
foot centers to ensure overlapping radii of influence during injection.  Given that the 
saturated interval at MW3 extends from 16 feet (the water table) to 41 feet (the base of 
the well), the injection points will be installed as triplets each comprising a shallow well 
(to 24 feet), an intermediate well (to 33 feet) and a deep well (to 41 feet).   

• One vent well will also be installed at five of the injection well triplets. 

• Injection of 96,000 pounds of hydrogen peroxide solution (including catalysts and other 
ingredients) over an estimated maximum 20-day period. 

• Process monitoring entailing daily measurements of water-quality parameters (pH, 
alkalinity, iron, hydrogen peroxide, temperature) and head-space analysis for volatile 
organic vapors to assess delivery and distribution of oxidants throughout the treatment 
zone. 

• Performance monitoring of select wells to determine CVOC concentrations before and 
after the injection program. 

Per DER-10 Section 6.2.2.(b)3, the subsequent MNA remedy will incorporate monitoring (to 
be proposed in the Site Management Plan) to monitor plume characteristics, including lateral 
and vertical constituent trends, in accordance with USEPA’s guidance per OSWER Directive 
9200.4-17 Use of Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and 
Underground Storage Tank Sites (November 1997).  Samples will therefore be collected 
semi-annually for CVOC analysis per SW-846 Method 624 from all wells with current CVOC 
exceedances (MWs 1, 3/3D/3DD, 4, 8 and 11) as well as select downgradient “sentinel” wells 
(MWs 2R, 15, 15D and 16).  Details regarding the monitoring program are provided below in 
Section 3.12.2.  Additionally, since one of the major mechanisms for TCE degradation in the 
environment is dechlorination, samples will be collected for MNA parameter analysis 
including geochemical parameters that can be used to evaluate the likely presence or 
absence of conditions conducive to dechlorination.  Groundwater samples will, therefore, be 
analyzed for dissolved oxygen, ferrous iron, manganese, sulfate, nitrate, methane, ethane, 
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ethene, chloride and organic carbon (total and dissolved).  Field parameters (oxidation–
reduction potential, pH, temperature, and conductivity) will be collected during the 
groundwater sampling.  These data will be evaluated consistent with the protocols in the 
OSWER Guidance.  As part of this monitoring program, samples for filtered nickel analysis 
will be collected from MWs 3, 4 and 9 to verify that the nickel concentrations remain stable 
and consistent with those historically measured, as well as from MWs 8, 10, 15 and 16 to 
confirm that elevated nickel concentrations are not migrating onto or off the Site, per 
NYSDEC request.   

3.12 Monitoring Programs 
3.12.1 Community Air Monitoring Program 

Sun Chemical has developed a Community Air Monitoring Program (CAMP) consistent with 
the New York State Department of Health (NYSDOH) guidance for a generic CAMP provided 
in DER-10 Appendices 1A (Generic CAMP) and 1B (fugitive dust and particulate monitoring).  
In the guidance, NYSDOH recommends completion of real-time monitoring for volatile 
organic compounds (VOCs) and particulates (i.e., dust) at the downwind perimeter of each 
designated work area when certain activities are in progress at contaminated sites.  
Specifically, NYSDOH suggests continuous monitoring during demolition of contaminated or 
potentially contaminated structures and related ground-intrusive activities.  For those 
situations, NYSDOH suggests monitoring of particulate concentrations continuously at the 
upwind and downwind perimeters of the exclusion zone at temporary particulate monitoring 
stations using real-time monitoring equipment to measure particulate matter less than 10 
micrometers in size (PM-10) over a period of 15 minutes.  These data are compared to the 
airborne particulate action level of 100 micrograms per cubic meter (μg/m3) greater than 
background (i.e., at the upwind perimeter) for a given 15-minute period.  Additional dust 
control measures would be employed if that action level is exceeded or if visible dust is 
observed migrating from the work area. 

Consistent with NYSDOH guidance and DER-10, Sun Chemical will implement a CAMP during 
all proposed soil remediation activities, and visually monitored dust conditions during the 
work.  Sun Chemical previously implemented a CAMP meeting these specifications during the 
2008-2009 initial remediation actions.  Monitoring completed during that CAMP confirmed 
that no VOC concentrations were detected, and PM-10 readings did not exceed the airborne 
particulate action level on the prescribed 15-minute weighted-average basis.   

The proposed CAMP will include continuous dust monitoring and data logging at upwind and 
downwind locations with two Thermo Electron, Inc. data-logging aerosol monitors and 10-
micrometer (PM-10) filters.  Parameters, including temperature, relative humidity, particle 
size diameter, and total particle concentrations, will be measured continuously and recorded 
by each unit at 15-minute intervals.  All monitors will be equipped with an audible alarm and 
flashing lamp, set to indicate exceedances of the action level (100 μg/m3 above the upwind 
level) as indicated in the CAMP guidance as well as in ENVIRON’s Site Health and Safety 
Plan.  In addition, ENVIRON will use a photo-ionization detector (PID) to screen the 
downwind perimeter air during excavation activities.   

Dust control measures will also be performed, as needed, during all planned activities.  
These measures may include applying a continuous water spray to the specific locations of 
any building slab demolition or concrete debris handling.  If required, water will be applied in 
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a continuous manner to prevent visible dust generation.  Given the silty nature of Site soils, 
it is not anticipated that dust control measures will be necessary during soil excavation. 

3.12.2 Groundwater Monitoring Program 
Sun Chemical proposes a groundwater monitoring program as part of the remedial action for 
two primary purposes.  First, although as described above, there are not data or field 
screening measurements to indicate that CVOC-contaminated soil remains at the Site that 
could act as an ongoing source of CVOC groundwater contamination, given that soil removal 
in planned in the vicinity of MW-3, post-remedial groundwater monitoring is considered 
appropriate to evaluate any reductions in CVOC concentrations that might be evident in the 
primary CVOC plume.  This monitoring program would be performed three months following 
completion of Site restoration.  Groundwater samples will be collected from all wells within 
the primary CVOC plume and selected downgradient wells, including MWs 2R, 3, 3D, 3DD, 4, 
8, 11, 15, 15D and 16.  These wells will be analyzed for TCL VOCs.   

Second, based on the analytical results from that initial monitoring round, Sun Chemical will 
select monitoring wells for plume-management monitoring (PMM), which per DER-10 is the 
comprehensive and dynamic process by which a dissolved groundwater plume, which has yet 
to reach equilibrium with the processes of natural attenuation, is monitored to ensure that it 
does not cause an unacceptable impact to potential receptors.  As discussed above and in 
the RIR, the monitoring well network includes wells along the plume axis, and confirms the 
lateral and vertical plume boundaries.   

Sun Chemical envisions that initially, the PMM program will include wells or well groups to 
meet recommendations of DER-10 Section 6.2.2(c)4ii.  The specific wells will include MWs 3, 
3D and 3DD (the “source area” wells), MWs 4 and 11 (wells proximate to the MW-3 cluster), 
MW-15 and 15D (well pair at the downgradient edge of the plume, for lateral and vertical 
confirmatory sampling), and MW-2R and MW-16 (plume sentinel wells).  Samples from these 
nine wells will be collected on a semi-annual basis for a minimum of five years, with certain 
wells potentially eliminated as the periodic sampling confirms that ongoing natural 
attenuation has reduced CVOC concentrations to below the Part 703.5 standards.  These 
data will be used to supplement the existing data to develop a fate and transport model 
documenting the rate at which the CVOC plume is attenuating and the areal reduction in the 
plume extent over time.  

3.12.3 Other Monitoring Plans 
Per DER-10 Section 5.1, several other monitoring plans are potentially required for 
remediation programs.  However, for reasons noted below, Sun Chemical concludes that 
these monitoring plans are not required for the proposed remedy.   

In DER-10 Section 5.1(e), NYSDEC indicates that a remedial action monitoring plan (RAMP) 
may be needed for a site where the remedial action could require a significant amount of 
monitoring during implementation.  In light of the nature of the cleanup activities and the 
scope of the CAMP, a RAMP does not appear necessary. 

Per Section 5.1(f), a community and environmental response plan (CERP) is required for 
certain sites where the remedial activities require controls, monitoring or work practices to 
address potential short-term impacts to the surrounding community or environmental 
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resources.  As DER-10 recognizes, a CERP is not required for most sites and, in fact, a CERP 
was not required prior to the 2008-2009 demolition and initial remediation actions.  Further, 
regulatory inspections completed pursuant to the City of New York demolition permits and 
related CAMP VOC and dust monitoring did not identify any material issues with respect to 
protection of the public.  Therefore, Sun Chemical and ENVIRON conclude that a CERP is not 
required for the RAWP implementation. 

3.13 Waste Classification Sampling and Off-Site Disposal 
All soils with constituent levels above restricted residential SCOs for Lot 12 and residential 
SCOs for Lot 54, as well as other soils that Sun Chemical determined would be inappropriate 
to leave on-site (e.g., pigment-stained soils), will be composite-sampled in accordance with 
preferred disposal facility requirements.  The frequency of this sampling will be determined 
by disposal facility requirements, as well as by the remediation areas from which a given 
quantity of soil was derived, as discussed below. 

For example, ENVIRON collected a minimum of one waste classification sample from each 
soil pile generated per the soil segregation specifications provided above in Section 3.6.  For 
certain remediation areas from which relatively large soil volumes will be removed, several 
waste classification samples will likely be collected to ensure that the soil volume is fully 
characterized.  Separate waste classification samples will also be collected from any soils 
segregated based on visible evidence of potential contamination, including pigment staining 
near the former Blue Wing aboveground storage pad discussed above. 

Based on the nature of contamination being addressed per the RAWP, all waste classification 
soil samples from the Site will be analyzed for RCRA characteristics (i.e., ignitability, 
corrosivity and reactivity), RCRA inorganics by TCLP, and PCBs.  Additional analyses may, 
however, be required by disposal facilities identified for the remediation. 

3.14 Wastewater Management and Disposal 
Given the depth to groundwater at the Site, proposed remedial activities are not expected to 
encounter saturated soils except at B213.  However, due to inclement weather that may 
occur during the remediation program, storm water will accumulate in certain excavations.  
Any accumulated storm water that has been in contact with known or potentially 
contaminated soils will be containerized on-site in temporary aboveground storage tanks 
(e.g., Baker tanks) prior to waste classification sampling and off-site disposal.   

3.15 Site Restoration  
Sun Chemical will restore excavation areas largely through regrading existing Site soils, 
supplemented with imported certified clean fill, if needed, that meets the requirements of 
DER-10 Section 5.4(e) and NYCRR Part 375-6.7(d).  It is planned that certain excavations 
(e.g., the Grind and Mix AOC), as well as large open site areas, will be restored by regrading, 
based on their proximity to sharp topographic changes that would benefit from re-contouring 
to improve surface water drainage and erosion control.  The regrading plan is provided on 
Plate 11.  In accordance with DER-10, such on-site reuse of site soils requires sampling to 
verify that the reworked soils meet Soil Cleanup Objectives.  Accordingly, Sun Chemical 
proposes to collect soil samples from soils in the regraded area at a frequency comparable to 
that which NYSDEC and NYSDOH approved for the Supplemental RI activities completed in 
September 2014 in the portions of the Red Wing, Blue Wing and Basement regraded 
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following the 2008-2009 initial remedial actions.  Specifically, one soil boring will be 
completed for each 5,000 square feet of area targeted for regrading as shown on Plate 11.  
At each location, two soil samples will be collected, one from the surface at 0-2” and the 
second from 2-24”.  On Lot 12, these soil samples will be analyzed for all constituents of 
concern targeted for remediation at the Site, including PPM+Ba, PCBs and PAHs.  On Lot 54, 
the soil samples will be analyzed for the full TAL/TCL.  These samples will be analyzed on an 
expedited basis and compared to the lot-specific applicable SCOs.  Any exceedances of the 
SCOs applicable to each lot will be remediated in accordance with the procedures for the 
overall remedy, and appropriate post-excavation sampling completed to verify the 
effectiveness of any supplemental remediation. 

Given the extent of soil removal and regrading completed during the initial remediation 
actions, however, it is likely that imported fill material will also be needed.  Any such 
imported soil will, per Part 375-6.7(d) meet the more stringent of the restricted residential 
SCOs (For Lot 12) or residential SCOs (for Lot 54) or the Protection of Groundwater SCOs.  
Per Part 375-6.7(d)2, analytical data are necessary to demonstrate that imported fill 
material complies with NYSDEC requirements.  The regulations further note that the number 
of samples required to confirm this compliance will be approved in the RAWP, although the 
Department may issue a site-specific exemption for the analytical testing requirements 
based upon documentation of the origin and composition of the material.  For purposes of 
the site restoration, Sun Chemical will select a source of imported fill material that either 
provides virgin material (e.g., quarry process rock fines) or provides current analytical data 
verifying that the soil fill meets the applicable SCOs for the tax lot on which those materials 
will be used.  Prior to implementation of the RAWP, this information will be provided to 
NYSDEC for review and approval upon identification of the fill source and confirmation of the 
approximate volume required.   

3.16 Site Management Plan and Post-Remedial Institutional Controls 
Following completion of the remedy, a final Site Management Plan (SMP) will be submitted in 
accordance with DER-10 Section 6.2 and the schedule provided in Section 3.17.  This SMP 
will be prepared using the current SMP template, dated February 2013, available via the 
NYSDEC website.  In accordance with DER-10, and given Site conditions and the scope of the 
proposed remedy, the SMP will include the following three plans:  (1) an institutional control 
(IC) plan; (2) a monitoring plan; and (3) an operation and maintenance plan.   

As detailed above, constituents will remain after the remedy implementation in certain Site 
soils at concentrations above unrestricted SCOs.  Accordingly, property use restrictions will 
be required to manage potential exposure to those soils.  This IC will be recorded in the form 
of an Environmental Easement for the Site that will limit future use of the Site to restricted 
residential purposes only.  Given that restriction, and because all exceedances of residential 
SCOs will have been addressed on Lot 54, no engineering controls will be required.  
Conversely, engineering controls will be required on Lot 12, and will comprise asphalt, 
concrete pavement and clean soil fill to a minimum thickness of 2 feet. 

Further, groundwater contamination will remain above Part 703.5 standards during the 
course of the proposed natural attenuation remedy.  Consequently, Sun Chemical will record 
an IC to restrict groundwater use (although there has been no historical groundwater use at 
the Site). 
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The scope and requirements related to these controls will be specified in the Institutional and 
Engineering Control (IC/EC) Plan component of the SMP.  The Environmental Easement will 
be the institutional control and the existing cap materials and soil cover will comprise the 
engineering controls required on Lot 12.  Details regarding management of the IC/EC will be 
specified in the SMP Plan. 

3.17 Remedial Action Work Plan Implementation Schedule 
An implementation schedule is included as Table 6, in accordance with Section 5.7(a) of 
DER-10.  This schedule includes required submissions as part of the overall RAWP 
implementation.  In addition, monthly progress reports will be submitted to provide all 
relevant information per DER-10 Section 5.7(b).   
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U -- Not Detected.

J -- Estimated Concentration.

SCO -- Soil Cleanup Objective.

NOTES:
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AOC 2 MAIN EXCAVATION

SB1301

B213

B1606

B207

B205A

B210A

B211

B1606

B207

B205A

SB1301

B213

B210A

B211

0

Scale in Feet

40 40 80 120

LEGEND

APPROX. PROPERTY BOUNDARY

LOT BOUNDARY

FORMER BUILDING WALL/FOOTER

FORMER LOCATION OF FOUNDATION RETAINING

WALL

FENCE

SOIL BORING (2006)

MONITORING WELL

INITIAL SOIL SCREENING BORING

(OCTOBER 2010)

ADDITIONAL DELINEATION SOIL BORING

(NOVEMBER-DECEMBER 2010)

STORM WATER TRENCH DRAIN

INTERCEPTOR CHANNEL (INSTALLED FEBRUARY

- MARCH 2011)-NOT TO BE EXCAVATED

FORMER RAILROAD

POST-EXCAVATION CONFIRMATION SAMPLE

LOCATION

POST-EXCAVATION DOCUMENTATION SAMPLE

LOCATION

PROPOSED EXCAVATION AREA

PROPOSED EXCAVATION DEPTH

AREA OF POTENTIAL RCRA HAZARDOUS WASTE

FOR LEAD

APPROVED BY: PROJECT:

DRAFTED BY:

DATE:

SCALE:

DR.DATE REVISIONCH.

PREPARED BY:

SUMMARIZED REMEDIAL

INVESTIGATION RESULTS

& REMEDIAL WORK PLAN IN AOC 2

SUN CHEMICAL CORPORATION-ROSEBANK FACILITY

441 TOMPKINS AVE.

STATEN ISLAND, NY

JS

TSP

BK

06/19/2015

AS SHOWN

2116443A

PLATE

3

NOTES:

1. BASEMAP PROVIDED BY CONTROL POINT ASSOCIATES, INC. ENTITLED "BOUNDARY AND

LOCATION SURVEY", DATED 9-24-07.

2. SEWER INFORMATION PROVIDED BY SITE SEWER SURVEY CHEM TECH INC., NORWALK, CT

JUNE 14, 1994.

3. ALL CONCENTRATIONS ARE PRESENTED IN MG/KG (PPM).

4. ONLY COMPOUNDS WITH AT LEAST ONE DETECTION ARE SHOWN.

5. CONCENTRATIONS THAT EXCEED THE NYSDEC RESTRICTED RESIDENTIAL SCO ARE

BOLDFACED IN RED.

5. CONCENTRATIONS THAT EXCEED THE NYSDEC RESIDENTIAL SCO ARE BOLDFACED.

U -- Not Detected.

J -- Estimated Concentration.

SCO -- Soil Cleanup Objective.

NOTES:

All concentrations are presented in mg/kg.

SEE DETAIL 1

SEE DETAIL 2

DETAIL 1

1" = 20'

DETAIL 2

1" = 20'

4FT DEPTH

DETAIL 3

1" = 20'

SEE DETAIL 3
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U -- Not Detected.

J -- Estimated Concentration.

SCO -- Soil Cleanup Objective.

NOTES:

All concentrations are presented in mg/kg.

NOTES:

1. BASEMAP PROVIDED BY CONTROL POINT ASSOCIATES, INC. ENTITLED

"BOUNDARY AND LOCATION SURVEY", DATED 9-24-07.

2. SEWER INFORMATION PROVIDED BY SITE SEWER SURVEY CHEM TECH INC.,

NORWALK, CT JUNE 14, 1994.

3. ALL CONCENTRATIONS ARE PRESENTED IN MG/KG (PPM).
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SCO ARE BOLDFACED IN RED.
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SCO -- Soil Cleanup Objective.

NOTES:

All concentrations are presented in mg/kg.
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FORMER LOCATION OF FOUNDATION

RETAINING WALL

FENCE

INITIAL SOIL SCREENING BORING

(OCTOBER 2010)
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SOIL SAMPLE

STORM WATER TRENCH DRAIN

POST-EXCAVATION CONFIRMATION

SAMPLE LOCATION

PROPOSED EXCAVATION AREA

PROPOSED EXCAVATION DEPTHS

NOTES:

1. BASEMAP PROVIDED BY CONTROL POINT ASSOCIATES, INC. ENTITLED "BOUNDARY

AND LOCATION SURVEY", DATED 9-24-07.

2. SEWER INFORMATION PROVIDED BY SITE SEWER SURVEY CHEM TECH INC.,

NORWALK, CT JUNE 14, 1994.

3. ALL CONCENTRATIONS ARE PRESENTED IN MG/KG (PPM).

4. ONLY COMPOUNDS WITH AT LEAST ONE DETECTION ARE SHOWN.

5. CONCENTRATIONS THAT EXCEED THE NYSDEC RESTRICTED RESIDENTIAL SCO

ARE BOLDFACED IN RED.

APPROVED BY: PROJECT:

DRAFTED BY:

DATE:

SCALE:

PREPARED BY:

SUMMARIZED REMEDIAL

INVESTIGATION RESULTS &

REMEDIAL WORK PLAN

IN STORAGE AND ICE PLANT AREA

SUN CHEMICAL CORPORATION-ROSEBANK FACILITY

441 TOMPKINS AVE.

STATEN ISLAND, NY
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TSP

BK

03/06/2015

AS SHOWN

2116443A

PLATE

8

U -- Not Detected.

J -- Estimated Concentration.

SCO -- Soil Cleanup Objective.

NOTES:

All concentrations are presented in mg/kg.
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TOPOGRAPHY

UNAVAILABLE

SB25B

SB25A

PH03

PH12

PH10

AOC 9

WOL

AOC 14E

AOC 01

AOC 14D

AOC 14C

AOC 14B

AOC 14A

AOC 2 MAIN EXCAVATION

SB1301

B1606

B205A

AOC 15A

AOC 15B

AOC

15C

SB402

GMB

GMA

PROTECT

EXISTING

VEGETATION

AOC 7

B207

B213

APPROX. LOC. U.S. GAS LINE

(NOT FIELD VERIFIED)

APPROX. LOC. U.S. GAS LINE

(NOT FIELD VERIFIED)

CB-1

DRY WELL

(SUBSURFACE)

CB-2

CB-3

CB-4

CB-5

CB-6

CB-7

CB-8

REMOVE AND DISPOSE

OFFSITE (SEE NOTE 3)

PHB

PHA

RW8

RW7

RW4

RW5

RW6

WOL1

WOL2

WOL3

WOL4

WOL5

RW3B

RW3A

RW3C

RW3

RW2

RW2A

RW2B

RW2C

RW1

RW1A

RW1B

RW1C

WOL1A

RW3D

RW3E

RW3H

RW3I

RW2D

RW2E

VOC

Tetrachloroethene

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

INORG

Cadmium

Lead

Mercury

Nickel

PCB

PCB

PEST

PEST

9/11/2014

0-2(inches)

mg/kg

-

0.14 J

0.13 J

0.18 J

0.083 J

0.72

86.3

0.12

151

U

U

9/11/2014

2-24(inches)

mg/kg

-

0.31 J

0.31 J

0.47

0.18 J

0.73

47.8

0.027

274

U

U

9/11/2014

12-24(inches)

mg/kg

0.001 U

-

-

-

-

-

-

-

-

-

-

PHA

VOC

Tetrachloroethene

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

INORG

Cadmium

Lead

Mercury

Nickel

PCB

PCB

PEST

PEST

9/11/2014

0-2(inches)

mg/kg

-

1.6 {A}

1.4 {A}

1.8 {A}

0.59 {A}

0.5 U

120

0.1

178

U

U

9/11/2014

2-24(inches)

mg/kg

-

0.2 J

0.18 J

0.26 J

0.084 J

0.52 U

27.5

0.048

188

U

U

9/11/2014

12-24(inches)

mg/kg

0.0013 U

-

-

-

-

-

-

-

-

-

-

RW1

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

12/11/2014

0-2(inches)

mg/kg

0.126

0.128

0.113

0.085

12/11/2014

2-24(inches)

mg/kg

0.158

0.166

0.137

0.112

RW1A

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

12/11/2014

0-2(inches)

mg/kg

0.184

0.186

0.145

0.126

12/11/2014

2-24(inches)

mg/kg

0.038 U

0.038 U

0.038 U

0.038 U

RW1C

VOC

Tetrachloroethene

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

INORG

Cadmium

Lead

Mercury

Nickel

PCB

PCB

PEST

PEST

9/11/2014

0-2(inches)

mg/kg

-

0.036 J

0.033 J

0.05 J

0.027 J

0.95

112

0.11

223

U

U

9/11/2014

2-24(inches)

mg/kg

-

0.37 U

0.37 U

0.37 U

0.37 U

0.52 J

568 {A}

0.45

422 {A}

U

U

9/11/2014

12-24(inches)

mg/kg

0.0014 U

-

-

-

-

-

-

-

-

-

-

12/11/2014

24-30(inches)

mg/kg

-

-

-

-

-

-

78.2

-

251

-

-

RW2

INORG

Lead

Nickel

12/11/2014

2-24(inches)

mg/kg

5.88

66.2

RW2A

INORG

Lead

Nickel

12/11/2014

2-24(inches)

mg/kg

8.83

341 {A}

12/11/2014

24-30(inches)

mg/kg

-

375 {A}

RW2B

INORG

Nickel

1/23/2015

0-2(inches)

mg/kg

219

1/23/2015

2-24(inches)

mg/kg

310

RW2D

INORG

Cadmium

12/11/2014

2-24(inches)

mg/kg

14.9 {A}

12/11/2014

24-30(inches)

mg/kg

1.41

RW3A

INORG

Cadmium

12/11/2014

2-24(inches)

mg/kg

4.52 {A}

12/11/2014

24-30(inches)

mg/kg

11.1 {A}

12/11/2014

30-36(inches)

mg/kg

4.29

RW3B

INORG

Cadmium

12/11/2014

2-24(inches)

mg/kg

4.63 {A}

12/11/2014

24-30(inches)

mg/kg

0.21 J

RW3C

INORG

Cadmium

1/23/2015

0-2(inches)

mg/kg

3.05

1/23/2015

2-24(inches)

mg/kg

2.11

RW3D

INORG

Cadmium

1/23/2015

0-2(inches)

mg/kg

1.87

1/23/2015

2-24(inches)

mg/kg

2.13

RW3E

INORG

Cadmium

1/23/2015

0-2(inches)

mg/kg

6.29 {A}

1/23/2015

2-24(inches)

mg/kg

1.97

RW3H

INORG

Cadmium

1/23/2015

0-2(inches)

mg/kg

0.362 J

RW3I

VOC

Tetrachloroethene

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

INORG

Cadmium

Lead

Mercury

Nickel

PCB

PCB

PEST

PEST

9/11/2014

0-2(inches)

mg/kg

-

0.35 U

0.35 U

0.35 U

0.35 U

0.39 J

24.7

0.019

251

U

U

9/11/2014

2-24(inches)

mg/kg

-

0.38 U

0.38 U

0.38 U

0.38 U

0.51 U

16.6

0.024

218

U

U

9/11/2014

12-24(inches)

mg/kg

0.001 U

-

-

-

-

-

-

-

-

-

-

RW4

VOC

Tetrachloroethene

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

INORG

Cadmium

Lead

Mercury

Nickel

PCB

PCB

PEST

PEST

9/11/2014

0-2(inches)

mg/kg

-

0.33 U

0.33 U

0.33 U

0.33 U

0.44 U

15.7

0.021

83.7

U

U

9/11/2014

2-24(inches)

mg/kg

-

0.35 U

0.35 U

0.35 U

0.35 U

0.5 U

24.9

0.018 U

144

U

U

9/11/2014

12-24(inches)

mg/kg

0.0016 U

-

-

-

-

-

-

-

-

-

-

RW5

VOC

Tetrachloroethene

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

INORG

Cadmium

Lead

Mercury

Nickel

PCB

PCB

PEST

PEST

9/11/2014

0-2(inches)

mg/kg

-

0.14 J

0.14 J

0.18 J

0.098 J

0.3 J

91.2

0.023

177

U

U

9/11/2014

2-24(inches)

mg/kg

-

0.23 J

0.19 J

0.23 J

0.11 J

0.45 J

63.8

0.015 J

261

U

U

9/11/2014

12-24(inches)

mg/kg

0.0014 U

-

-

-

-

-

-

-

-

-

-

RW6

VOC

Tetrachloroethene

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

INORG

Cadmium

Lead

Mercury

Nickel

PCB

PCB

PEST

PEST

9/11/2014

0-2(inches)

mg/kg

-

0.71

0.55

0.64

0.28 J

0.47 U

17.1

0.011 J

215

U

U

9/11/2014

2-24(inches)

mg/kg

-

0.022 J

0.37 U

0.37 U

0.37 U

0.51 U

10.2

0.017 U

247

U

U

9/11/2014

12-24(inches)

mg/kg

0.00026 J

-

-

-

-

-

-

-

-

-

-

RW7

VOC

Tetrachloroethene

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

INORG

Cadmium

Lead

Mercury

Nickel

PCB

PCB

PEST

PEST

9/11/2014

0-2(inches)

mg/kg

-

0.14 J

0.14 J

0.18 J

0.088 J

2.8

48.3

0.045

254

U

U

9/11/2014

2-24(inches)

mg/kg

-

0.55

0.39

0.53

0.22 J

0.95

40.9

0.074

290

U

U

9/11/2014

12-24(inches)

mg/kg

0.0015 U

-

-

-

-

-

-

-

-

-

-

RW8

VOC

Tetrachloroethene

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

INORG

Cadmium

Lead

Mercury

Nickel

PCB

PCB

PEST

PEST

9/11/2014

0-2(inches)

mg/kg

-

0.39/0.047 J

0.41/0.046 J

0.48/0.072 J

0.21 J/0.35 U

0.52 U/0.5 U

59.6/54.7

0.31/1 {A}

152/149

U/U

U/U

9/11/2014

2-24(inches)

mg/kg

-

0.16 J

0.14 J

0.19 J

0.065 J

0.46 U

97.5

0.23

176

U

U

9/11/2014

12-24(inches)

mg/kg

0.0015 U

-

-

-

-

-

-

-

-

-

-

WOL1

INORG

Mercury

12/11/2014

0-2(inches)

mg/kg

0.296

WOL1A

VOC

Tetrachloroethene

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

INORG

Cadmium

Lead

Mercury

Nickel

PCB

PCB

PEST

PEST

9/11/2014

0-2(inches)

mg/kg

-

0.067 J

0.071 J

0.11 J

0.47 U

0.65 U

81.1

0.18

142

U

U

9/11/2014

2-24(inches)

mg/kg

-

0.09 J

0.098 J

0.15 J

0.052 J

0.49 U

90.9

0.18

145

U

U

9/11/2014

12-24(inches)

mg/kg

0.0018 U

-

-

-

-

-

-

-

-

-

-

WOL2

INORG

Lead

Nickel

12/11/2014

2-24(inches)

mg/kg

8.15

356 {A}

12/11/2014

24-30(inches)

mg/kg

-

137

RW2C

INORG

Nickel

1/23/2015

0-2(inches)

mg/kg

308

1/23/2015

2-24(inches)

mg/kg

290

RW2E

VOC

Tetrachloroethene

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

INORG

Cadmium

Lead

Mercury

Nickel

PCB

PCB

PEST

PEST

9/11/2014

0-2(inches)

mg/kg

-

0.023 J

0.37 U

0.029 J

0.37 U

53.4 {A}

12.2

0.018 U

252

U

U

9/11/2014

2-24(inches)

mg/kg

-

0.38 U

0.38 U

0.38 U

0.38 U

35 {A}

11.1

0.019 U

262

U

U

9/11/2014

12-24(inches)

mg/kg

0.0015 U

-

-

-

-

-

-

-

-

-

-

12/11/2014

24-30(inches)

mg/kg

-

-

-

-

-

1.78

-

-

-

-

-

RW3

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

12/11/2014

0-2(inches)

mg/kg

0.594

0.695

0.595

0.455

12/11/2014

2-24(inches)

mg/kg

0.104

0.111

0.092

0.075

RW1B

VOC

Tetrachloroethene

SVOC

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Indeno(1,2,3-cd)pyrene

INORG

Cadmium

Lead

Mercury

Nickel

PCB

PCB

PEST

PEST

9/11/2014

0-2(inches)

mg/kg

-

0.089 J

0.085 J

0.11 J

0.055 J

0.51

22.8

0.036

304

U

U

9/11/2014

2-24(inches)

mg/kg

-

0.12 J

0.12 J

0.16 J

0.084 J

1.5

135

0.033

282

U

U

9/11/2014

12-24(inches)

mg/kg

0.00096 U

-

-

-

-

-

-

-

-

-

-

PHB

RW3

RW2

2.5FT DEPTH

2.5FT DEPTH

RW1

LOT 12

LOT 54
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PAVEMENT AS NEEDED TO COMPLETE THE WORK .
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FIRE LOOP

OVER HEAD WIRES
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PROPOSED EXCAVATION DEPTH

AREA OF POTENTIAL RCRA HAZARDOUS WASTE FOR LEAD

SOIL STAGING AREA

SEPTEMBER 2014 SOIL SAMPLE LOCATION
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RESULT

INORG

Cadmium

1/23/2015
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mg/kg
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1/23/2015
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mg/kg
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2.5FT DEPTH
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NOTES:

1. BASEMAP PROVIDED BY CONTROL POINT ASSOCIATES, INC. ENTITLED "BOUNDARY AND

LOCATION SURVEY", DATED 9-24-07.

2. SEWER INFORMATION PROVIDED BY SITE SEWER SURVEY CHEM TECH INC., NORWALK, CT

JUNE 14, 1994.

3. MW-2 DAMAGED AND INACCESSIBLE DURING NOVEMBER 2010 SAMPLING EVENT.

4. BOLD VALUES ARE ABOVE THE NYSDEC PART 703.5 GROUNDWATER QUALITY STANDARDS.

5. ALL MONITORING WELL ELEVATIONS WERE COLLECTED ON FEBRUARY 15, 2012, WITH THE

EXCEPTION OF MW-18, WHICH WAS COLLECTED ON MARCH 15, 2012.

ABBREVIATIONS

D - CONCENTRATIONS IDENTIFIED FROM ANALYSIS OF THE SAMPLE AT A SECONDARY DILUTION.
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PROPOSED ELEVATION CONTOUR
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GAS LINE

SEWER/STORMWATER LINE - TO REMAIN

SEWER/STORMWATER LINE - SEE NOTE 7

FIRE LOOP

OVER HEAD WIRES

EXISTING MONITORING WELL TO REMAIN

POST REGRADING SOIL QUALITY SAMPLING LOCATION

INTERCEPTOR CHANNEL (INSTALLED FEBRUARY - MARCH

2011) TO REMAIN

PROPOSED EXCAVATION AREA

AREA OF VEGETATION TO BE PRESERVED AND PROTECTED

CALCULATED VOLUMES (EXCLUDING AOC EXCAVATIONS)

CUT VOLUME = 1,295 Cu.Yd.

FILL VOLUME = 675 Cu.Yd.

NET VOLUME = 620 Cu.Yd. CUT
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IDENTIFIED TREES TO PRESERVE AND EDITS TO PROPOSED GRADINGJSBJK06/12/2014

NOTES:

1. PROPOSED GRADING PLAN TO BE REVISED/FINALIZED BY ENVIRON UPON RECEIPT

OF EXISTING CONDITIONS SURVEY FROM THE CONTRACTOR.

2. WHERE EXCAVATIONS ARE LOCATED AWAY FROM THE PROPOSED REGRADING

AREA, EXCAVATIONS SHALL BE BACKFILLED TO MATCH EXISTING GRADE.

3. ALL EXCAVATED AREAS AND ALL EXPOSED SOIL AREAS ARE TO BE SEEDED.

4. CONTRACTOR SHALL REMOVE AND DISPOSE OF INTERIOR FENCE, CURB AND

PAVEMENT AS NEEDED TO COMPLETE THE WORK .

5. CONTRACTOR SHALL MAINTAIN PROTECT AND IF WARRANTED REPAIR THE

PERIMETER FENCE AND ANY CURBS DESIGNATED TO REMAIN. WHERE THE

PERIMETER FENCE IS TO BE REMOVED TO ALLOW EXCAVATION AND BACKFILLING A

TEMPORARY FENCE SHALL BE INSTALLED TO RESTRICT ACCESS. THE

CONTRACTOR SHALL REINSTALL THE PERIMETER FENCE AS SOON AS

PRACTICABLE. ALL PERIMETER FENCE SHALL INCLUDE PRIVACY SCREEN.

6. CONTRACTOR SHALL MAINTAIN, PROTECT AND IF WARRANTED REPAIR THE

INTERCEPTOR CHANNEL SO IT DOES NOT LOSE FUNCTIONALITY OR INTEGRITY.

7. CONTRACTOR SHALL MAINTAIN, PROTECT AND IF WARRANTED REPAIR ALL

UTILITIES (E.G. SEWER / STORMWATER LINES, GAS LINES) LINES SO THEY DO NOT

LOSE FUNCTIONALITY OR INTEGRITY. AT THE DIRECTION OF ENVIRON, THE

CONTRACTOR SHALL REMOVE AND DISPOSE OFF SITE SEWER / STORMWATER

PIPING NOT DESIGNATED TO REMAIN WITHIN EXCAVATIONS. MANHOLE

CONNECTIONS SHALL BE SEALED IN ACCORDANCE WITH LOCAL AND STATE

REQUIREMENTS.

8. CONTRACTOR SHALL MATCH EXISTING GRADE AT THE PROPERTY BOUNDARY.

9. CONTRACTOR SHALL REMOVE AND DISPOSE OFF-SITE ANY VEGETATION WITHIN

WORK AREAS WHICH IS NOT DESIGNATED TO BE PROTECTED OR PRESERVED.

SOURCE:

BASEMAP PROVIDED BY CONTROL POINT

ASSOCIATES, INC. ENTITLED "BOUNDARY AND

TOPOGRAPHIC SURVEY", DATED 9/12/2008

AND REVISED 3/29/2012.

ADDED WELLS (3BR, 15, 15D, 16, 17, & 18).
JS

MSB01/29/2015

ADDED EXCAVATION AREAS (RW1, RW2 & RW3).
JS

TSP03/25/2015
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TABLE 1
Summary of AOC 1 Sampling Results

Sun Chemical Corporation
Site No. C243024

Location B101 B101 B101 B102 B102 B102 B103 B104 B104 BW04-WOL B105 B106 B106
ENVIRON Sample ID B101-SS01 B101-SS02 B101-SS03 B102-SS01 B102-SS02 B102-SS03 B103-SS01 B104-SS01 B104-SS02 B105-SS01 B105-SS02 B106-SS01 B106-SS02

Lab Sample ID 765429 765430 765431 765436 765437 765438 775299 775297 775298 775275 775276 775294 775295
Collection Depth (ft bgs) 0.5 - 1 2.5 - 3 3.5 - 4 0.5 - 1 1.5 - 2 3.5 - 4 1.5 - 2 3.5 - 4 6 - 6.5 1.5 - 2 2.5 - 3 1.5 - 2 3.5 - 4

Sample Method Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore
Sample Date 8/28/2006 8/28/2006 8/28/2006 8/28/2006 8/28/2006 8/28/2006 10/4/2006 10/4/2006 10/4/2006 10/4/2006 10/4/2006 10/4/2006 10/4/2006

Comments      

VOC
Acetone 100 U (0.57) U (0.54) 0.1 (0.0069) 0.047 (0.0055) 0.035 (0.0054) 0.1 (0.0058) NA NA NA 0.056 B (0.0055) 0.07 B (0.0059) 0.024 B (0.0054) U (0.0047)
Benzene 4.8 U (0.11) U (0.11) U (0.0014) U (0.0011) U (0.0011) U (0.0012) NA NA NA 0.0053 (0.0011) 0.002 (0.0012) 0.0022 (0.0011) 0.0008 J (0.0009)

2-Butanone 100 U (0.57) U (0.54) U (0.0069) U (0.0055) U (0.0054) 0.011 (0.0058) NA NA NA U (0.0055) U (0.0059) U (0.0054) U (0.0047)
Carbon Disulfide U (0.57) U (0.54) U (0.0069) U (0.0055) U (0.0054) 0.0012 J (0.0058) NA NA NA U (0.0055) U (0.0059) U (0.0054) U (0.0047)

Chlorobenzene 100 U (0.57) U (0.54) U (0.0069) U (0.0055) U (0.0054) U (0.0058) NA NA NA U (0.0055) U (0.0059) 0.0017 J (0.0054) U (0.0047)
1,1-Dichloroethane 26 U (0.57) U (0.54) U (0.0069) U (0.0055) U (0.0054) U (0.0058) NA NA NA 0.0042 J (0.0055) 0.0012 J (0.0059) U (0.0054) U (0.0047)

Ethyl Benzene 41 0.27 J (0.46) U (0.43) U (0.0055) U (0.0044) U (0.0043) U (0.0046) NA NA NA 0.0025 J (0.0044) 0.0023 J (0.0047) 0.012 (0.0043) U (0.0037)
Tetrachloroethene 19 U (0.11) U (0.11) U (0.0014) U (0.0011) U (0.0011) U (0.0012) NA NA NA U (0.0011) U (0.0012) 0.0029 (0.0011) U (0.0009)

Toluene 100 U (0.57) U (0.54) U (0.0069) U (0.0055) U (0.0054) U (0.0058) NA NA NA 0.0009 J (0.0055) U (0.0059) 0.0046 J (0.0054) U (0.0047)
1,1,1-Trichloroethane 100 U (0.57) U (0.54) U (0.0069) U (0.0055) U (0.0054) U (0.0058) NA NA NA U (0.0055) U (0.0059) 0.0012 J (0.0054) U (0.0047)

Trichloroethene 21 U (0.11) U (0.11) U (0.0014) U (0.0011) U (0.0011) U (0.0012) NA NA NA U (0.0011) U (0.0012) 0.0008 J (0.0011) U (0.0009)
Xylenes (total) 100 0.74 (0.57) U (0.54) U (0.0069) U (0.0055) U (0.0054) U (0.0058) NA NA NA 0.012 (0.0055) 0.0093 (0.0059) 0.095 (0.0054) 0.0012 J (0.0047)

SVOC
Benzo(b)fluoranthene 1 NA NA NA NA NA NA NA NA NA NA NA 0.01 J (0.038) U (0.039)

bis(2-Ethylhexyl)phthalate NA NA NA NA NA NA NA NA NA NA NA 7.1 (0.38) U (0.39)
Fluoranthene 100 NA NA NA NA NA NA NA NA NA NA NA 0.014 J (0.38) U (0.39)

2-Methylnaphthalene NA NA NA NA NA NA NA NA NA NA NA 0.0087 J (0.38) U (0.39)
Naphthalene 100 NA NA NA NA NA NA NA NA NA NA NA 0.011 J (0.38) U (0.39)

Phenanthrene 100 NA NA NA NA NA NA NA NA NA NA NA 0.011 J (0.38) U (0.39)
Pyrene 100 NA NA NA NA NA NA NA NA NA NA NA 0.014 J (0.38) U (0.39)

INORG
Antimony 3.6 (1.1) 1.7 B (1.1) U (1.1) 2.6 (1.1) U (1.3) 2.8 (1.4) U (1.1) U (1.1) U (1.2) U (1.2) U (1.2) U (1.1) U (1.1)

Arsenic 16 10.2 (1) 9.6 (1) 4.7 (1) 5.4 (1) 2.2 (0.73) 6.5 (0.75) 3.5 (1) 3.9 (1) 2.7 (1.1) 7.6 (1.1) 5.8 (1.1) 3.4 (1) 4.3 (1)
Barium 400 213 (0.3) 127 (0.3) 69.6 (0.3) 153 (0.29) 46.2 (0.39) 48.6 (0.4) 73.2 (0.29) 76.2 (0.3) 42.7 B (0.31) 177 (0.32) 80.4 (0.32) 49.4 (0.29) 44.2 B (0.3)

Beryllium 72 0.44 B (0.023) 0.49 (0.023) 0.65 (0.023) 0.43 (0.022) 0.51 (0.068) 0.81 (0.071) 0.31 B (0.022) 0.79 (0.023) 0.53 (0.024) 0.44 B (0.025) 0.68 (0.025) 0.64 (0.023) 0.69 (0.023)
Cadmium 4.3 U (0.11) U (0.11) U (0.11) U (0.11) U (0.091) 1.8 (0.094) 0.16 B (0.11) 0.16 B (0.12) U (0.12) 1 B (0.12) 0.35 B (0.12) 0.15 B (0.11) 0.17 B (0.12)

Chromium (total) 180 84 (0.64) 84.5 (0.64) 72.2 (0.64) 70.9 (0.63) 40.1 (0.36) 511 (0.38) 29.8 (0.63) 63.7 (0.65) 49.6 (0.66) 53.1 (0.69) 57.5 (0.69) 40.5 (0.63) 38.5 (0.65)
Copper 270 121 (0.71) 76.2 (0.71) 46.6 (0.71) 55.5 (0.7) 23.8 (0.84) 41.6 (0.87) 21.8 (0.69) 23.9 (0.72) 16.2 (0.73) 123 (0.76) 47.7 (0.76) 26 (0.7) 29 (0.72)

Lead 400 290 (0.51) 317 (0.5) 61.9 (0.5) 126 (0.49) 22.8 (0.61) 182 (0.64) 109 (0.49) 9.5 (0.51) 7.1 (0.52) 244 (0.54) 110 (0.54) 9.1 (0.5) 7.7 (0.51)
Mercury 0.81 0.32 (0.019) 0.24 (0.016) 0.06 (0.019) 0.26 (0.019) 0.08 (0.019) 0.14 (0.02) 0.09 (0.016) U (0.019) U (0.017) 0.18 (0.021) 0.06 (0.018) 0.02 B (0.019) U (0.019)

Nickel 310 100 (0.9) 135 (0.89) 156 (0.89) 116 (0.88) 162 (0.54) 173 (0.57) 41.1 (0.87) 226 (0.91) 229 (0.92) 85.1 (0.96) 131 (0.96) 134 (0.88) 139 (0.91)
Selenium 180 U (1.1) U (1.1) U (1.1) U (1.1) U (0.95) U (0.99) 1.6 (1.1) 1.6 (1.1) U (1.1) 1.8 (1.2) 1.7 (1.2) U (1.1) 1.5 (1.1)

Zinc 10000 118 (1.3) 81.8 (1.3) 86.9 (1.3) 110 (1.3) 40.4 (1.3) 685 (1.4) 96.8 (1.3) 63.3 (1.4) 34.8 (1.4) 189 (1.4) 100 (1.4) 34.4 (1.3) 37.9 (1.3)

Notes:
1 All concentrations are presented in  mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 Concentrations that exceed the NYSDEC Restricted Residential SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO

Page 1 of 49 Ramboll Environ



TABLE 2
Summary of AOC 2 Sampling Results

Sun Chemical Corporation
Site No. C243024

Location B201 B201 B201 B201 B202 B202 B202 B202 B202 BW04-WOL B203 B203 B204 B204 B204 B205A B205A B205A B206 B206 B206
ENVIRON Sample ID B201-SS01 B201-SS01 B201-SS02 B201-SS02 B202-SS02D B202-SS01 B202-SS01 B202-SS02 B202-SS02 B202-SS03 B203-SS01 B203-SS02 B204-SS01 B204-SS02 B204-SS01D B205A-SS01 B205A-SS02 B205A-SS03 B206-SS01 B206-SS02 B206-SS03

Lab Sample ID 765864 775267 765865 775268 765868 765866 775269 765867 775270 765869 775605 775606 775886 775888 775887 460-21135-28 460-21135-29 460-21135-30 460-21135-25 460-21135-26 460-21135-27
Collection Depth 0.2 - 0.7 0.2 - 0.7 1.5 - 2 1.5 - 2 1.5 - 2 0.2 - 0.7 0.2 - 0.7 1.5 - 2 1.5 - 2 3.5 - 4 0.5 - 1 1.5 - 2 1 - 1.5 2 - 2.5 1 - 1.5 0 - 2 2 - 2.5 6.5 - 7 0 - 2 1.5 - 2 5.5 - 6

Depth Unit Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Inches Feet Feet Inches Feet Feet
Sample Method Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Grab Grab Grab Grab Grab Grab

Sample Date 10/4/2006 10/4/2006 10/4/2006 10/4/2006 8/30/2006 10/4/2006 10/4/2006 10/4/2006 10/4/2006 10/4/2006 10/5/2006 10/5/2006 10/6/2006 10/6/2006 10/6/2006 12/13/2010 12/13/2010 12/13/2010 12/13/2010 12/13/2010 12/13/2010
Comments     Field Duplicate  Field Duplicate   

VOC
Acetone 100 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA U (1.3) U (0.0094) NA NA NA
Benzene 2.9 4.8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA U (0.13) U (0.00094) NA NA NA

2-Butanone 100 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA U (1.3) U (0.0094) NA NA NA
Carbon Disulfide 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA U (0.13) U (0.00094) NA NA NA

Carbon Tetrachloride 1.4 2.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.053 J (0.13) U (0.00094) NA NA NA
Chloroform 10 49 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.04 J (0.13) U (0.00094) NA NA NA

1,1-Dichloroethene 100 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA U (0.13) U (0.00094) NA NA NA
Methylene Chloride 51 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA U (0.13) 0.00046 J (0.00094) NA NA NA

Styrene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA U (0.13) U (0.00094) NA NA NA
Toluene 100 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.025 J (0.13) U (0.00094) NA NA NA

Xylenes (total) 100 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.065 J (0.38) U (0.0028) NA NA NA
SVOC

Acenaphthene 100 100 NA 0.045 J (1.8) NA 0.017 J (0.37) NA NA 0.058 J (1.8) NA 0.054 J (0.38) NA 0.43 J (1.9) U (0.38) 0.033 J (0.38) U (0.37) 0.014 J (0.38) 0.097 J (0.37) U (0.39) U (0.36) U (0.38) U (0.38) U (0.41)
Acenaphthylene 100 100 NA U (1.8) NA 0.071 J (0.37) NA NA 0.18 J (1.8) NA 0.43 (0.38) NA 0.15 J (1.9) U (0.38) 0.091 J (0.38) U (0.37) 0.11 J (0.38) U (0.37) U (0.39) U (0.36) U (0.38) U (0.38) U (0.41)

Anthracene 100 100 NA U (1.8) NA 0.082 J (0.37) NA NA 0.33 J (1.8) NA 0.34 J (0.38) NA 1.7 J (1.9) U (0.38) 0.15 J (0.38) U (0.37) 0.12 J (0.38) 0.27 J (0.37) U (0.39) U (0.36) U (0.38) U (0.38) U (0.41)
Benzo(a)anthracene 1 1 NA 0.2 (0.18) NA 0.31 (0.037) NA NA 1.5 (0.18) NA 1 (0.038) NA 4.3 (0.19) U (0.038) 0.41 (0.038) U (0.037) 0.26 (0.038) 0.62 (0.037) 0.049 (0.039) U (0.036) 0.08 (0.038) 0.062 (0.038) U (0.041)

Benzo(a)pyrene 1 1 NA U (0.18) NA 0.3 (0.037) NA NA 1.5 (0.18) NA 1.1 (0.038) NA 4.3 (0.19) U (0.038) 0.46 (0.038) U (0.037) 0.32 (0.038) 0.54 (0.037) U (0.039) U (0.036) 0.082 (0.038) 0.053 (0.038) U (0.041)
Benzo(b)fluoranthene 1 1 NA U (0.18) NA 0.36 (0.037) NA NA 1.1 (0.18) NA 1.8 (0.038) NA 4.2 (0.19) U (0.038) 0.59 (0.038) U (0.037) 0.45 (0.038) 0.61 * (0.037) 0.071 * (0.039) U * (0.036) 0.11 * (0.038) 0.072 * (0.038) U * (0.041)
Benzo(g,h,i)perylene 100 100 NA U (1.8) NA 0.09 J (0.37) NA NA 0.32 J (1.8) NA 0.33 J (0.38) NA 1 J (1.9) U (0.38) U (0.38) U (0.37) U (0.38) 0.53 (0.37) U (0.39) U (0.36) 0.064 J (0.38) U (0.38) U (0.41)

Benzo(k)fluoranthene 1 3.9 NA U (0.18) NA U (0.037) NA NA 1.6 (0.18) NA 2 (0.038) NA 4.8 (0.19) U (0.038) 0.49 (0.038) U (0.037) 0.31 (0.038) 0.3 (0.037) U (0.039) U (0.036) 0.047 (0.038) U (0.038) U (0.041)
bis(2-Ethylhexyl)phthalate 50 NA 1.1 J (1.8) NA 0.44 (0.37) NA NA U (1.8) NA 0.12 J (0.38) NA U (1.9) U (0.38) U (0.38) U (0.37) 0.096 J (0.38) U (0.37) U (0.39) U (0.36) U (0.38) U (0.38) U (0.41)

Carbazole NA U (1.8) NA 0.031 J (0.37) NA NA U (1.8) NA 0.16 J (0.38) NA 0.23 J (1.9) U (0.38) 0.049 J (0.38) U (0.37) 0.026 J (0.38) 0.083 J (0.37) U (0.39) U (0.36) U (0.38) U (0.38) U (0.41)
Chrysene 1 3.9 NA 0.35 J (1.8) NA 0.33 J (0.37) NA NA 1.4 J (1.8) NA 1.5 (0.38) NA 4.7 (1.9) U (0.38) 0.5 (0.38) U (0.37) 0.34 J (0.38) 0.65 (0.37) 0.068 J (0.39) U (0.36) 0.096 J (0.38) 0.081 J (0.38) U (0.41)

Dibenz(a,h)anthracene 0.33 0.33 NA U (0.18) NA U (0.037) NA NA U (0.18) NA 0.17 (0.038) NA U (0.19) U (0.038) U (0.038) U (0.037) U (0.038) 0.097 (0.037) U (0.039) U (0.036) U (0.038) U (0.038) U (0.041)
Dibenzofuran 14 59 NA 0.037 J (1.8) NA 0.018 J (0.37) NA NA U (1.8) NA 0.091 J (0.38) NA 0.17 J (1.9) U (0.38) 0.06 J (0.38) U (0.37) 0.043 J (0.38) U (0.37) U (0.39) U (0.36) U (0.38) U (0.38) U (0.41)

3,3'-Dichlorobenzidine NA U (3.6) NA 0.09 J (0.74) NA NA U (3.6) NA U (0.77) NA U (3.8) U (0.76) U (0.77) U (0.74) U (0.77) U (0.75) U (0.79) U (0.73) U (0.77) U (0.78) U (0.82)
Fluoranthene 100 100 NA 0.23 J (1.8) NA 0.42 (0.37) NA NA 1.8 J (1.8) NA 1.7 (0.38) NA 8.1 (1.9) U (0.38) 0.94 (0.38) U (0.37) 0.35 J (0.38) 1.5 (0.37) 0.077 J (0.39) U (0.36) 0.14 J (0.38) 0.072 J (0.38) U (0.41)

Fluorene 100 100 NA 0.064 J (1.8) NA 0.021 J (0.37) NA NA 0.06 J (1.8) NA 0.059 J (0.38) NA 0.42 J (1.9) U (0.38) 0.035 J (0.38) U (0.37) 0.029 J (0.38) 0.089 J (0.37) U (0.39) U (0.36) U (0.38) U (0.38) U (0.41)
Indeno(1,2,3-cd)pyrene 0.5 0.5 NA U (0.18) NA 0.074 (0.037) NA NA 0.35 (0.18) NA 0.4 (0.038) NA 1.2 (0.19) U (0.038) U (0.038) U (0.037) U (0.038) 0.51 (0.037) U (0.039) U (0.036) 0.073 (0.038) U (0.038) U (0.041)

2-Methylnaphthalene 0.41 NA 0.17 J (1.8) NA 0.025 J (0.37) NA NA U (1.8) NA 0.11 J (0.38) NA 0.12 J (1.9) U (0.38) 0.082 J (0.38) U (0.37) 0.063 J (0.38) U (0.37) U (0.39) U (0.36) U (0.38) U (0.38) U (0.41)
Naphthalene 100 100 NA 0.11 J (1.8) NA 0.035 J (0.37) NA NA U (1.8) NA 0.22 J (0.38) NA 0.3 J (1.9) U (0.38) 0.1 J (0.38) U (0.37) 0.086 J (0.38) U (0.37) U (0.39) U (0.36) U (0.38) U (0.38) U (0.41)
4-Nitroaniline NA U (3.6) NA U (0.74) NA NA U (3.6) NA U (0.77) NA 0.74 J (3.8) U (0.76) U (0.77) U (0.74) U (0.77) U (0.75) U (0.79) U (0.73) U (0.77) U (0.78) U (0.82)
Nitrobenzene 3.7 15 NA U (0.18) NA U (0.037) NA NA U (0.18) NA U (0.038) NA 0.36 (0.19) U (0.038) U (0.038) U (0.037) U (0.038) U (0.037) U (0.039) U (0.036) U (0.038) U (0.038) U (0.041)

Phenanthrene 100 100 NA 0.31 J (1.8) NA 0.28 J (0.37) NA NA 0.84 J (1.8) NA 0.8 (0.38) NA 6.5 (1.9) 0.025 J (0.38) 0.56 (0.38) U (0.37) 0.22 J (0.38) 1.1 (0.37) 0.071 J (0.39) U (0.36) 0.16 J (0.38) U (0.38) U (0.41)
Phenol 100 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA U (0.37) U (0.39) U (0.36) U (0.38) U (0.38) U (0.41)
Pyrene 100 100 NA 0.51 J (1.8) NA 0.63 (0.37) NA NA 3.2 (1.8) NA 1.8 (0.38) NA 12 (1.9) U (0.38) 0.92 (0.38) U (0.37) 0.59 (0.38) 0.92 (0.37) 0.072 J (0.39) U (0.36) 0.12 J (0.38) 0.086 J (0.38) U (0.41)

1,2,4-Trichlorobenzene NA U (0.18) NA 0.022 J (0.037) NA NA U (0.18) NA U (0.038) NA U (0.19) U (0.038) U (0.038) U (0.037) U (0.038) U (0.037) U (0.039) U (0.036) U (0.038) U (0.038) U (0.041)

PEST NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PCB
PCBs (total) 1 1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.32 (0.075) U (0.079) U (0.073) 1.1 (0.077) U (0.078) U (0.082)

Aroclor-1248 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.32 (0.075) U (0.079) U (0.073) 1.1 (0.077) U (0.078) U (0.082)
Aroclor-1254 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA U (0.075) U (0.079) U (0.073) U (0.077) U (0.078) U (0.082)
Aroclor-1260 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA U (0.075) U (0.079) U (0.073) U (0.077) U (0.078) U (0.082)

INORG
Aluminum NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony U (1.1) NA U (1.3) NA U (1.2) U (1.3) NA U (1.3) NA U (1.2) 4.5 (1.3) U (1.3) U (1.3) U (1.3) 1.4 B (1.3) 1.3 J (2.2) 3.6 (2.3) U (2.1) U (2.1) U (2.3) U (2.4)

Arsenic 16 16 3.8 (0.63) NA 5.8 (0.72) NA 2.8 (0.65) 8.2 (0.71) NA 2.2 (0.72) NA 2 (0.67) 31.4 (0.74) 1.5 (0.73) 8 (0.74) 2.1 (0.71) 5.8 (0.74) 3.4 (1.1) 17 (1.2) 2.9 (1.1) 6.2 (1) 6.6 (1.1) 5.7 (1.2)
Barium 350 400 NA NA NA NA NA NA NA NA NA NA 3780 (0.39) 41.9 B (0.39) 193 (0.39) 36.5 B (0.38) 165 (0.39) 294 (43.6) 762 (46.7) 46.6 (43) 174 (41.8) 87.2 (45.8) 65.3 (48.5)

Beryllium 14 72 0.26 B (0.059) NA 0.49 (0.068) NA 0.5 (0.061) 0.43 (0.067) NA 0.54 (0.067) NA 0.53 (0.063) 0.43 B (0.069) 0.39 B (0.068) 0.4 B (0.069) 0.5 (0.066) 0.36 B (0.069) 0.2 J (0.44) 0.24 J (0.47) 0.33 J (0.43) 0.31 J (0.42) 0.2 J (0.46) 0.36 J (0.48)
Cadmium 2.5 4.3 0.17 B (0.079) NA 0.6 B (0.091) NA U (0.081) U (0.089) NA U (0.09) NA U (0.084) 3.7 (0.092) U (0.091) 0.09 B (0.092) U (0.089) 0.1 B (0.093) 0.34 J (1.1) 0.68 J (1.2) U (1.1) 0.4 J (1) 0.21 J (1.1) U (1.2)

Calcium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium (total) 180 21.6 (0.32) NA 57.4 (0.36) NA 25.9 (0.32) 26.1 (0.35) NA 26.3 (0.36) NA 21.2 (0.34) 1060 (0.37) 47.7 (0.36) 28.3 (0.37) 38.9 (0.35) 22.7 (0.37) 38.6 (2.2) 315 (2.3) 23.4 (2.1) 33.7 (2.1) 15.2 (2.3) 21.6 (2.4)

Cobalt 30 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 270 270 32.4 (0.73) NA 55.4 (0.84) NA 29 (0.75) 61.1 (0.82) NA 24.6 (0.83) NA 21.5 (0.78) 154 (0.85) 19.4 (0.84) 56.2 (0.85) 26.7 (0.82) 37.8 (0.86) 32.3 (5.4) 144 (5.8) 18.9 (5.4) 43.3 (5.2) 87.4 (5.7) 38.7 (6.1)

Cyanide (total) 27 27 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Lead 400 400 80.9 (0.53) NA 268 (0.61) NA 9.1 (0.55) 130 (0.6) NA 11.3 (0.61) NA 6.8 (0.57) 10300 (3.1) 57.2 (0.61) 237 (0.62) 21.1 (0.6) 177 (0.63) 180 (1.1) 1150 (1.2) 7.4 (1.1) 247 (1) 171 (1.1) 97.1 (1.2)
Magnesium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 2000 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Mercury 0.81 0.81 0.07 (0.018) NA 0.36 (0.019) NA 0.19 (0.019) 0.57 (0.018) NA 0.24 (0.019) NA U (0.019) 1.6 (0.019) 0.07 (0.019) 0.38 (0.019) 0.03 B (0.018) 0.2 (0.019) 0.067 (0.035) 0.63 (0.039) U (0.036) 0.26 (0.038) 6.4 (0.18) 0.25 (0.04)
Nickel 140 310 28.9 (0.47) NA 98.5 (0.54) NA 143 (0.49) 80.9 (0.53) NA 121 (0.54) NA 38.9 (0.5) 57.7 (0.55) 157 (0.54) 28.8 (0.55) 341 (0.53) 28.2 (0.56) 70.4 (8.7) 43.9 (9.3) 206 (8.6) 89.3 (8.4) 93.8 (9.2) 79.9 (9.7)

Potassium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 36 180 U (0.83) NA U (0.95) NA U (0.85) U (0.93) NA U (0.94) NA U (0.88) 3.9 (0.97) 1 B (0.95) 1.1 (0.97) U (0.93) 1.6 (0.97) U (2.2) 2.3 (2.3) U (2.1) U (2.1) 1.4 J (2.3) 1.5 J (2.4)

Silver 36 180 0.35 B (0.28) NA 0.41 B (0.32) NA 0.4 B (0.28) 0.39 B (0.31) NA U (0.31) NA U (0.29) U (0.32) U (0.32) U (0.32) U (0.31) U (0.32) U (2.2) U (2.3) U (2.1) U (2.1) U (2.3) U (2.4)
Sodium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Vanadium 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 2200 10000 77.4 (1.1) NA 125 (1.3) NA 81 (1.2) 113 (1.3) NA 43.5 (1.3) NA 35.4 (1.2) 336 (1.3) 34.3 (1.3) 205 (1.3) 88.9 (1.3) 163 (1.3) 92.3 B (6.5) 175 B (7) 29.1 B (6.4) 619 B (6.3) 399 B (6.9) 83.7 B (7.3)

Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

4 Concentrations that exceed the 
NYSDEC Residential SCO are 
boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Residential 

SCO

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 2
Summary of AOC 2 Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
ENVIRON Sample ID

Lab Sample ID
Collection Depth

Depth Unit
Sample Method

Sample Date
Comments

VOC
Acetone 100 100
Benzene 2.9 4.8

2-Butanone 100 100
Carbon Disulfide 100

Carbon Tetrachloride 1.4 2.4
Chloroform 10 49

1,1-Dichloroethene 100 100
Methylene Chloride 51 100

Styrene
Toluene 100 100

Xylenes (total) 100 100
SVOC

Acenaphthene 100 100
Acenaphthylene 100 100

Anthracene 100 100
Benzo(a)anthracene 1 1

Benzo(a)pyrene 1 1
Benzo(b)fluoranthene 1 1
Benzo(g,h,i)perylene 100 100

Benzo(k)fluoranthene 1 3.9
bis(2-Ethylhexyl)phthalate 50

Carbazole
Chrysene 1 3.9

Dibenz(a,h)anthracene 0.33 0.33
Dibenzofuran 14 59

3,3'-Dichlorobenzidine
Fluoranthene 100 100

Fluorene 100 100
Indeno(1,2,3-cd)pyrene 0.5 0.5

2-Methylnaphthalene 0.41
Naphthalene 100 100
4-Nitroaniline
Nitrobenzene 3.7 15

Phenanthrene 100 100
Phenol 100 100
Pyrene 100 100

1,2,4-Trichlorobenzene

PEST

PCB
PCBs (total) 1 1

Aroclor-1248
Aroclor-1254
Aroclor-1260

INORG
Aluminum
Antimony

Arsenic 16 16
Barium 350 400

Beryllium 14 72
Cadmium 2.5 4.3

Calcium
Chromium (total) 180

Cobalt 30
Copper 270 270

Cyanide (total) 27 27
Iron 2000

Lead 400 400
Magnesium
Manganese 2000 2000

Mercury 0.81 0.81
Nickel 140 310

Potassium
Selenium 36 180

Silver 36 180
Sodium

Vanadium 100
Zinc 2200 10000

Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

4 Concentrations that exceed the 
NYSDEC Residential SCO are 
boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Residential 

SCO

NYSDEC 
Restricted 
Residential 

SCO

B207 B207 B207 B207 B208 B208 B208 B209 B209 B210A B210A B211 B211 B211 B212 B212 B212 B213 B213 B213 B214
B207-SS01 B207-SS02 B207-SS03 B207-SS22 B208-SS01 B208-SS02 B208-SS03 B209-SS01 B209-SS02 B210A-SS01 B210A-SS02 B211-SS01 B211-SS02 B211-SS03 B212-SS01 B212-SS02 B212-SS03 B213-SS01 B213-SS02 B213-SS03 B214-SS01

460-21135-21 460-21135-22 460-21135-24 460-21135-23 460-21135-18 460-21135-19 460-21135-20 460-19106-8 460-19106-9 460-21135-13 460-21135-14 460-21135-15 460-21135-16 460-21135-17 460-21135-10 460-21135-11 460-21135-12 460-19106-3 460-19106-4 460-19106-5 460-21135-4
0 - 2 2 - 2.5 5.5 - 6 2 - 2.5 0 - 2 1.5 - 2 6.5 - 7 0 - 2 8.5 - 9 0 - 2 2 - 2.5 0 - 2 2 - 2.5 7 - 7.5 0 - 2 2 - 2.5 4.5 - 5 0 - 2 8 - 8.5 12.7 - 13.2 0 - 2

Inches Feet Feet Feet Inches Feet Feet Inches Feet Inches Feet Inches Feet Feet Inches Feet Feet Inches Feet Feet Inches
Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

12/13/2010 12/13/2010 12/13/2010 12/13/2010 12/13/2010 12/13/2010 12/13/2010 10/26/2010 10/26/2010 12/13/2010 12/13/2010 12/13/2010 12/13/2010 12/13/2010 12/13/2010 12/13/2010 12/13/2010 10/26/2010 10/26/2010 10/26/2010 12/13/2010
   Field Duplicate      

NA NA NA NA NA NA NA U (0.012) U (0.0091) NA NA NA NA NA NA NA NA 0.1 (0.01) U (1.1) 0.13 (0.012) NA
NA NA NA NA NA NA NA U (0.0012) U (0.00091) NA NA NA NA NA NA NA NA U (0.001) 0.065 J (0.11) U (0.0012) NA
NA NA NA NA NA NA NA U (0.012) U (0.0091) NA NA NA NA NA NA NA NA 0.0089 J (0.01) U (1.1) 0.0065 J (0.012) NA
NA NA NA NA NA NA NA U (0.0012) U (0.00091) NA NA NA NA NA NA NA NA U (0.001) U (0.11) 0.0017 (0.0012) NA
NA NA NA NA NA NA NA U (0.0012) U (0.00091) NA NA NA NA NA NA NA NA U (0.001) U (0.11) U (0.0012) NA
NA NA NA NA NA NA NA U (0.0012) U (0.00091) NA NA NA NA NA NA NA NA U (0.001) U (0.11) U (0.0012) NA
NA NA NA NA NA NA NA 0.00048 J (0.0012) U (0.00091) NA NA NA NA NA NA NA NA U (0.001) U (0.11) 0.00054 J (0.0012) NA
NA NA NA NA NA NA NA U (0.0012) U (0.00091) NA NA NA NA NA NA NA NA U (0.001) U (0.11) U (0.0012) NA
NA NA NA NA NA NA NA U (0.0012) U (0.00091) NA NA NA NA NA NA NA NA U (0.001) 0.025 J (0.11) U (0.0012) NA
NA NA NA NA NA NA NA U (0.0012) U (0.00091) NA NA NA NA NA NA NA NA U (0.001) 0.11 (0.11) U (0.0012) NA
NA NA NA NA NA NA NA U (0.0035) U (0.0027) NA NA NA NA NA NA NA NA U (0.0031) U (0.34) U (0.0037) NA

U (0.37) U (0.4) U (0.37) U (0.37) U (0.38) U (0.39) U (0.4) 0.39 (0.36) U (0.38) U (0.73) U (0.37) U (0.36) U (0.38) U (0.41) 0.15 J (0.38) U (0.41) U (0.42) U (0.36) U (0.38) U (0.42) U (0.37)
U (0.37) U (0.4) U (0.37) U (0.37) U (0.38) U (0.39) U (0.4) 0.064 J (0.36) U (0.38) U (0.73) U (0.37) U (0.36) U (0.38) U (0.41) 0.059 J (0.38) U (0.41) U (0.42) U (0.36) U (0.38) U (0.42) U (0.37)
U (0.37) U (0.4) U (0.37) U (0.37) U (0.38) U (0.39) U (0.4) 1.4 (0.36) U (0.38) U (0.73) U (0.37) U (0.36) U (0.38) U (0.41) 0.46 (0.38) U (0.41) U (0.42) U (0.36) 0.076 J (0.38) U (0.42) U (0.37)

0.089 (0.037) 0.13 (0.04) U (0.037) 0.12 (0.037) 0.12 (0.038) 0.053 (0.039) U (0.04) 3 (0.036) 0.051 (0.038) U (0.073) U (0.037) U (0.036) U (0.038) U (0.041) 1.3 (0.038) 0.083 (0.041) U (0.042) U (0.036) 0.22 (0.038) U (0.042) 0.062 (0.037)
0.096 (0.037) 0.13 (0.04) U (0.037) 0.12 (0.037) 0.13 (0.038) U (0.039) U (0.04) 2.3 * (0.036) U * (0.038) U (0.073) U (0.037) 0.062 (0.036) U (0.038) U (0.041) 1.2 (0.038) 0.079 (0.041) U (0.042) 0.074 * (0.036) 0.21 * (0.038) U * (0.042) 0.066 (0.037)
0.13 * (0.037) 0.27 * (0.04) U * (0.037) 0.24 * (0.037) 0.21 * (0.038) 0.054 * (0.039) U * (0.04) 2.7 (0.036) U (0.038) U (0.073) U * (0.037) 0.071 * (0.036) U * (0.038) U * (0.041) 1.5 * (0.038) 0.14 * (0.041) U (0.042) 0.11 (0.036) 0.39 (0.038) U (0.042) 0.12 * (0.037)
0.12 J (0.37) 0.11 J (0.4) U (0.37) 0.11 J (0.37) 0.11 J (0.38) U (0.39) U (0.4) 1.1 (0.36) U (0.38) U (0.73) U (0.37) 0.088 J (0.36) U (0.38) U (0.41) 1.1 (0.38) 0.089 J (0.41) U (0.42) U (0.36) 0.11 J (0.38) U (0.42) 0.11 J (0.37)

U (0.037) 0.099 (0.04) U (0.037) 0.099 (0.037) 0.084 (0.038) U (0.039) U (0.04) 0.95 (0.036) U (0.038) U (0.073) U (0.037) U (0.036) U (0.038) U (0.041) 0.64 (0.038) 0.044 (0.041) U (0.042) 0.064 (0.036) 0.17 (0.038) U (0.042) U (0.037)
U (0.37) U (0.4) U (0.37) 0.1 J (0.37) U (0.38) U (0.39) U (0.4) 0.16 J (0.36) U (0.38) U (0.73) U (0.37) U (0.36) U (0.38) U (0.41) 0.13 J (0.38) 0.18 J (0.41) U (0.42) 0.078 J (0.36) 0.1 J (0.38) U (0.42) U (0.37)
U (0.37) U (0.4) U (0.37) U (0.37) U (0.38) U (0.39) U (0.4) 0.4 (0.36) U (0.38) U (0.73) U (0.37) U (0.36) U (0.38) U (0.41) 0.25 J (0.38) U (0.41) U (0.42) U (0.36) U (0.38) U (0.42) U (0.37)

0.1 J (0.37) 0.21 J (0.4) U (0.37) 0.17 J (0.37) 0.17 J (0.38) U (0.39) U (0.4) 3.2 (0.36) U (0.38) U (0.73) U (0.37) U (0.36) U (0.38) U (0.41) 1.5 (0.38) 0.11 J (0.41) U (0.42) 0.11 J (0.36) 0.37 J (0.38) U (0.42) 0.1 J (0.37)
U (0.037) U (0.04) U (0.037) U (0.037) U (0.038) U (0.039) U (0.04) 0.37 (0.036) U (0.038) U (0.073) U (0.037) U (0.036) U (0.038) U (0.041) 0.27 (0.038) U (0.041) U (0.042) U (0.036) U (0.038) U (0.042) 0.017 J (0.037)

U (0.37) U (0.4) U (0.37) U (0.37) U (0.38) U (0.39) U (0.4) 0.45 (0.36) U (0.38) U (0.73) U (0.37) U (0.36) U (0.38) U (0.41) 0.15 J (0.38) U (0.41) U (0.42) U (0.36) U (0.38) U (0.42) U (0.37)
U (0.75) U (0.82) U (0.75) U (0.76) U (0.76) U (0.79) U (0.81) U (0.73) U (0.76) U (1.5) U (0.75) U (0.74) U (0.77) U (0.82) U (0.77) U (0.84) U (0.86) U (0.73) U (0.78) U (0.85) U (0.75)

0.16 J (0.37) 0.31 J (0.4) U (0.37) 0.29 J (0.37) 0.23 J (0.38) 0.094 J (0.39) U (0.4) 4.2 (0.36) 0.064 J (0.38) U (0.73) U (0.37) 0.073 J (0.36) U (0.38) U (0.41) 2.9 (0.38) 0.14 J (0.41) U (0.42) 0.077 J (0.36) 0.29 J (0.38) U (0.42) 0.11 J (0.37)
U (0.37) U (0.4) U (0.37) U (0.37) U (0.38) U (0.39) U (0.4) 0.37 (0.36) U (0.38) U (0.73) U (0.37) U (0.36) U (0.38) U (0.41) 0.11 J (0.38) U (0.41) U (0.42) U (0.36) U (0.38) U (0.42) U (0.37)

0.12 (0.037) 0.13 (0.04) U (0.037) 0.13 (0.037) 0.13 (0.038) U (0.039) U (0.04) 1.2 (0.036) U (0.038) U (0.073) U (0.037) U (0.036) U (0.038) U (0.041) 1.2 (0.038) 0.076 (0.041) U (0.042) U (0.036) 0.13 (0.038) U (0.042) 0.044 (0.037)
U (0.37) U (0.4) U (0.37) U (0.37) U (0.38) U (0.39) U (0.4) 0.13 J (0.36) U (0.38) U (0.73) U (0.37) U (0.36) U (0.38) U (0.41) 0.059 J (0.38) U (0.41) U (0.42) U (0.36) U (0.38) U (0.42) U (0.37)
U (0.37) U (0.4) U (0.37) U (0.37) U (0.38) U (0.39) U (0.4) 0.13 J (0.36) U (0.38) U (0.73) U (0.37) U (0.36) U (0.38) U (0.41) 0.14 J (0.38) U (0.41) U (0.42) U (0.36) U (0.38) U (0.42) U (0.37)
U (0.75) U (0.82) U (0.75) U (0.76) U (0.76) U (0.79) U (0.81) U (0.73) U (0.76) U (1.5) U (0.75) U (0.74) U (0.77) U (0.82) U (0.77) U (0.84) U (0.86) U (0.73) U (0.78) U (0.85) U (0.75)

U (0.037) U (0.04) U (0.037) U (0.037) U (0.038) U (0.039) U (0.04) U (0.036) U (0.038) U (0.073) U (0.037) U (0.036) U (0.038) U (0.041) U (0.038) U (0.041) U (0.042) U (0.036) U (0.038) U (0.042) U (0.037)
U (0.37) 0.14 J (0.4) U (0.37) 0.15 J (0.37) 0.079 J (0.38) U (0.39) U (0.4) 6.4 (0.36) U (0.38) U (0.73) U (0.37) U (0.36) U (0.38) U (0.41) 2.2 (0.38) 0.1 J (0.41) U (0.42) U (0.36) 0.23 J (0.38) U (0.42) U (0.37)
U (0.37) U (0.4) U (0.37) U (0.37) U (0.38) U (0.39) U (0.4) U (0.36) U (0.38) U (0.73) U (0.37) U (0.36) U (0.38) U (0.41) U (0.38) U (0.41) U (0.42) U (0.36) 0.1 J (0.38) U (0.42) U (0.37)

0.098 J (0.37) 0.22 J (0.4) U (0.37) 0.19 J (0.37) 0.17 J (0.38) 0.073 J (0.39) U (0.4) 5.7 (0.36) 0.069 J (0.38) U (0.73) U (0.37) U (0.36) U (0.38) U (0.41) 1.9 (0.38) 0.15 J (0.41) U (0.42) 0.1 J (0.36) 0.29 J (0.38) U (0.42) U (0.37)
U (0.037) U (0.04) U (0.037) U (0.037) U (0.038) U (0.039) U (0.04) U (0.036) U (0.038) U (0.073) U (0.037) U (0.036) U (0.038) U (0.041) U (0.038) U (0.041) U (0.042) U (0.036) U (0.038) U (0.042) U (0.037)

NA NA NA NA NA NA NA U U NA NA NA NA NA NA NA NA U U U NA

0.6 (0.074) 0.24 H (0.082) U (0.075) 0.25 H (0.076) 2.1 (0.15) U (0.079) U (0.081) 0.252 (0.073) U (0.076) 0.35 (0.074) U (0.075) 1 (0.074) U (0.078) U (0.082) 0.25 (0.077) 0.11 (0.083) 0.238 (0.086) 2.1 (0.15) 0.418 (0.078) 0.058 J (0.085) 0.4 (0.076)
0.6 (0.074) U H (0.082) U (0.075) U H (0.076) 1.8 (0.15) U (0.079) U (0.081) 0.19 (0.073) U (0.076) 0.24 (0.074) U (0.075) 0.88 (0.074) U (0.078) U (0.082) U (0.077) U (0.083) 0.17 (0.086) 2.1 (0.15) 0.11 (0.078) 0.058 J (0.085) U (0.076)

U (0.074) 0.24 H (0.082) U (0.075) 0.25 H (0.076) U (0.15) U (0.079) U (0.081) U (0.073) U (0.076) U (0.074) U (0.075) U (0.074) U (0.078) U (0.082) 0.25 (0.077) 0.11 (0.083) U (0.086) U (0.15) 0.23 (0.078) U (0.085) 0.4 (0.076)
U (0.074) U H (0.082) U (0.075) U H (0.076) 0.3 P (0.15) U (0.079) U (0.081) 0.062 J (0.073) U (0.076) 0.11 (0.074) U (0.075) 0.12 (0.074) U (0.078) U (0.082) U (0.077) U (0.083) 0.068 J (0.086) U (0.15) 0.078 (0.078) U (0.085) U (0.076)

NA NA NA NA NA NA NA 7600 (42.6) 4350 (43.9) NA NA NA NA NA NA NA NA 6100 (41.8) 6620 (45.4) 6750 (49.8) NA
1 J (2.2) 1.5 J (2.4) U (2.1) 1.4 J (2.3) 1.7 J (2.3) U (2.3) U (2.4) U (2.1) U (2.2) U (2.2) U (2.1) U (2.1) U (2.3) U (2.3) U (2.2) U (2.3) U (2.5) U (2.1) 1.1 J (2.3) U (2.5) U (2.2)
7.9 (1.1) 42.2 (1.2) 2.4 (1.1) 37.7 (1.1) 13.4 (1.1) 6.2 (1.1) 3.1 (1.2) 5.2 (1.1) 3.1 (1.1) 45.9 (1.1) 4 (1) 4 (1.1) 2.5 (1.1) 1.9 (1.2) 9.8 (1.1) 14.4 (1.2) 7.6 (1.3) 17.3 (1) 31.5 (1.1) 5.4 (1.2) 6.2 (1.1)

149 (44.4) 357 (47.1) 50.7 (42.9) 490 (45.4) 170 (45.1) 79.5 (45.2) 51.6 (47.9) 359 (42.6) 126 (43.9) 60 (43.7) 80 (41.6) 78.3 (42.5) 50.2 (45) 48.9 (47) 196 (44.1) 104 (46.1) 69.1 (50.9) 78 (41.8) 211 (45.4) 71.2 (49.8) 73.5 (43.8)
0.24 J (0.44) 0.28 J (0.47) 0.38 J (0.43) 0.34 J (0.45) 0.33 J (0.45) 0.32 J (0.45) 0.28 J (0.48) 0.42 J (0.43) 0.28 J (0.44) 0.19 J (0.44) 0.71 (0.42) U (0.43) 0.33 J (0.45) 0.42 J (0.47) U (0.44) 0.3 J (0.46) 0.34 J (0.51) 0.3 J (0.42) 0.32 J (0.45) 0.39 J (0.5) 0.2 J (0.44)

U (1.1) 0.22 J (1.2) U (1.1) 0.4 J (1.1) 0.24 J (1.1) U (1.1) U (1.2) 0.73 J (1.1) U (1.1) 0.31 J (1.1) U (1) U (1.1) U (1.1) U (1.2) 0.51 J (1.1) 0.46 J (1.2) 0.21 J (1.3) U (1) 0.73 J (1.1) U (1.2) U (1.1)
NA NA NA NA NA NA NA 15600 (1060) 1650 (1100) NA NA NA NA NA NA NA NA 21500 (1050) 22200 (1130) 12600 (1240) NA

30.2 (2.2) 35.2 (2.4) 22.1 (2.1) 42.9 (2.3) 53.9 (2.3) 20.4 (2.3) 18.9 (2.4) 262 (2.1) 50.2 (2.2) 18.9 (2.2) 157 (2.1) 17.5 (2.1) 25.2 (2.3) 21.1 (2.3) 50.6 (2.2) 17.8 (2.3) 23 (2.5) 21.1 (2.1) 30 (2.3) 23.4 (2.5) 20.6 (2.2)
NA NA NA NA NA NA NA 15.7 (10.6) 15.8 (11) NA NA NA NA NA NA NA NA 9.9 J (10.5) 9.7 J (11.3) 13.5 (12.4) NA

52.6 (5.6) 85.1 (5.9) 19.7 (5.4) 87.7 (5.7) 79.2 (5.6) 46.1 (5.6) 31.5 (6) 46.7 (5.3) 17.6 (5.5) 50.5 (5.5) 26.6 (5.2) 39.3 (5.3) 38 (5.6) 13.8 (5.9) 84 (5.5) 61.2 (5.8) 53.9 (6.4) 58.9 (5.2) 80.4 (5.7) 30.3 (6.2) 46.9 (5.5)
NA NA NA NA NA NA NA 7 (0.55) 0.42 J (0.57) NA NA NA NA NA NA NA NA 0.52 J (0.54) 2.4 (0.58) 0.47 J (0.63) NA
NA NA NA NA NA NA NA 20300 (31.9) 19300 (32.9) NA NA NA NA NA NA NA NA 17900 (31.4) 25000 (34) 17300 (37.3) NA

213 (1.1) 405 (1.2) 7.2 (1.1) 433 (1.1) 277 (1.1) 120 (1.1) 48.8 (1.2) 466 (1.1) 34.9 (1.1) 105 (1.1) 11.8 (1) 65.2 (1.1) 8.2 (1.1) 21 (1.2) 411 (1.1) 208 (1.2) 142 (1.3) 95.6 (1) 266 (1.1) 46.2 (1.2) 112 (1.1)
NA NA NA NA NA NA NA 6280 (1060) 1790 (1100) NA NA NA NA NA NA NA NA 5700 (1050) 4230 (1130) 5560 (1240) NA
NA NA NA NA NA NA NA 382 (3.2) 2330 (8.2) NA NA NA NA NA NA NA NA 211 (3.1) 306 (3.4) 310 (3.7) NA

0.42 (0.034) 0.62 (0.037) U (0.037) 0.56 (0.036) 0.23 (0.037) 0.82 (0.038) 0.1 (0.036) 0.22 (0.033) 0.036 (0.033) 0.076 (0.036) U (0.035) 0.22 (0.035) U (0.038) 0.045 (0.038) 0.48 (0.034) 0.28 (0.041) 0.24 (0.042) 0.26 (0.035) 0.53 (0.038) 0.056 (0.042) 0.22 (0.037)
68 (8.9) 142 (9.4) 140 (8.6) 98.6 (9.1) 118 (9) 90.6 (9) 86 (9.6) 168 (8.5) 87.5 (8.8) 43.4 (8.7) 799 (8.3) 46.2 (8.5) 237 (9) 52.7 (9.4) 36.4 (8.8) 53.3 (9.2) 64 (10.2) 66.9 (8.4) 69.1 (9.1) 131 (10) 51.7 (8.8)

NA NA NA NA NA NA NA 937 J (1060) 392 J (1100) NA NA NA NA NA NA NA NA 1030 J (1050) 1180 (1130) 1200 J (1240) NA
U (2.2) U (2.4) 1.6 J (2.1) 1.2 J (2.3) U (2.3) 1.1 J (2.3) U (2.4) U (2.1) U (2.2) U (2.2) 4.1 (2.1) U (2.1) U (2.3) 1.3 J (2.3) U (2.2) 1.1 J (2.3) U (2.5) U (2.1) U (2.3) U (2.5) U (2.2)
U (2.2) U (2.4) U (2.1) U (2.3) U (2.3) U (2.3) U (2.4) U (2.1) U (2.2) U (2.2) U (2.1) U (2.1) U (2.3) U (2.3) U (2.2) U (2.3) U (2.5) U (2.1) U (2.3) U (2.5) U (2.2)

NA NA NA NA NA NA NA 169 J (1060) 122 J (1100) NA NA NA NA NA NA NA NA 215 J (1050) 415 J (1130) 427 J (1240) NA
NA NA NA NA NA NA NA 28.6 (10.6) 17.6 (11) NA NA NA NA NA NA NA NA 31.7 (10.5) 28.7 (11.3) 18.9 (12.4) NA

158 B (6.7) 187 B (7.1) 29.8 B (6.4) 210 B (6.8) 148 (6.8) 234 (6.8) 221 (7.2) 79.9 (6.4) 39.8 (6.6) 603 (6.5) 48.5 (6.2) 98.5 (6.4) 105 (6.8) 32.8 (7) 251 (6.6) 345 (6.9) 363 (7.6) 118 (6.3) 178 (6.8) 68.5 (7.5) 283 (6.6)
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TABLE 2
Summary of AOC 2 Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
ENVIRON Sample ID

Lab Sample ID
Collection Depth

Depth Unit
Sample Method

Sample Date
Comments

VOC
Acetone 100 100
Benzene 2.9 4.8

2-Butanone 100 100
Carbon Disulfide 100

Carbon Tetrachloride 1.4 2.4
Chloroform 10 49

1,1-Dichloroethene 100 100
Methylene Chloride 51 100

Styrene
Toluene 100 100

Xylenes (total) 100 100
SVOC

Acenaphthene 100 100
Acenaphthylene 100 100

Anthracene 100 100
Benzo(a)anthracene 1 1

Benzo(a)pyrene 1 1
Benzo(b)fluoranthene 1 1
Benzo(g,h,i)perylene 100 100

Benzo(k)fluoranthene 1 3.9
bis(2-Ethylhexyl)phthalate 50

Carbazole
Chrysene 1 3.9

Dibenz(a,h)anthracene 0.33 0.33
Dibenzofuran 14 59

3,3'-Dichlorobenzidine
Fluoranthene 100 100

Fluorene 100 100
Indeno(1,2,3-cd)pyrene 0.5 0.5

2-Methylnaphthalene 0.41
Naphthalene 100 100
4-Nitroaniline
Nitrobenzene 3.7 15

Phenanthrene 100 100
Phenol 100 100
Pyrene 100 100

1,2,4-Trichlorobenzene

PEST

PCB
PCBs (total) 1 1

Aroclor-1248
Aroclor-1254
Aroclor-1260

INORG
Aluminum
Antimony

Arsenic 16 16
Barium 350 400

Beryllium 14 72
Cadmium 2.5 4.3

Calcium
Chromium (total) 180

Cobalt 30
Copper 270 270

Cyanide (total) 27 27
Iron 2000

Lead 400 400
Magnesium
Manganese 2000 2000

Mercury 0.81 0.81
Nickel 140 310

Potassium
Selenium 36 180

Silver 36 180
Sodium

Vanadium 100
Zinc 2200 10000

Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

4 Concentrations that exceed the 
NYSDEC Residential SCO are 
boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Residential 

SCO

NYSDEC 
Restricted 
Residential 

SCO

B214 B214 B215 B215 B215 B216A B216A B216A
B214-SS02 B214-SS03 B215-SS01 B215-SS02 B215-SS03 B216A-SS01 B216A-SS02 B216A-SS03

460-21135-5 460-21135-6 460-21135-7 460-21135-8 460-21135-9 460-21135-1 460-21135-2 460-21135-3
2.5 - 3 7 - 7.5 0 - 2 2.5 - 3 7 - 7.5 0 - 2 4 - 4.5 9.5 - 10

Feet Feet Inches Feet Feet Inches Feet Feet
Grab Grab Grab Grab Grab Grab Grab Grab

12/13/2010 12/13/2010 12/13/2010 12/13/2010 12/13/2010 12/13/2010 12/13/2010 12/13/2010
 

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

U (0.38) U (0.38) U (0.38) U (0.39) U (0.38) U (0.74) U (0.38) U (0.38)
U (0.38) U (0.38) U (0.38) U (0.39) U (0.38) U (0.74) U (0.38) U (0.38)
U (0.38) U (0.38) U (0.38) U (0.39) U (0.38) U (0.74) U (0.38) U (0.38)

U (0.038) U (0.038) 0.12 (0.038) 0.046 (0.039) U (0.038) 0.077 (0.074) 0.18 (0.038) U (0.038)
U (0.038) U (0.038) 0.13 (0.038) 0.047 (0.039) U (0.038) 0.086 (0.074) 0.2 (0.038) U (0.038)

U * (0.038) U * (0.038) 0.2 * (0.038) 0.093 * (0.039) U * (0.038) 0.15 * (0.074) 0.29 * (0.038) U * (0.038)
U (0.38) U (0.38) 0.15 J (0.38) U (0.39) U (0.38) 0.18 J (0.74) 0.2 J (0.38) U (0.38)

U (0.038) U (0.038) 0.096 (0.038) 0.043 (0.039) U (0.038) 0.031 J (0.074) 0.099 (0.038) U (0.038)
U (0.38) U (0.38) U (0.38) U (0.39) U (0.38) U (0.74) U (0.38) U (0.38)
U (0.38) U (0.38) U (0.38) U (0.39) U (0.38) U (0.74) U (0.38) U (0.38)
U (0.38) U (0.38) 0.16 J (0.38) 0.079 J (0.39) U (0.38) U (0.74) 0.2 J (0.38) U (0.38)

U (0.038) U (0.038) 0.041 (0.038) U (0.039) U (0.038) U (0.074) 0.05 (0.038) U (0.038)
U (0.38) U (0.38) U (0.38) U (0.39) U (0.38) U (0.74) U (0.38) U (0.38)
U (0.78) U (0.77) U (0.77) U (0.8) U (0.77) U (1.5) U (0.77) U (0.77)
U (0.38) U (0.38) 0.24 J (0.38) 0.07 J (0.39) U (0.38) U (0.74) 0.31 J (0.38) U (0.38)
U (0.38) U (0.38) U (0.38) U (0.39) U (0.38) U (0.74) U (0.38) U (0.38)

U (0.038) U (0.038) 0.17 (0.038) U (0.039) U (0.038) 0.089 (0.074) 0.19 (0.038) U (0.038)
U (0.38) U (0.38) U (0.38) U (0.39) U (0.38) U (0.74) U (0.38) U (0.38)
U (0.38) U (0.38) U (0.38) U (0.39) U (0.38) U (0.74) U (0.38) U (0.38)
U (0.78) U (0.77) U (0.77) U (0.8) U (0.77) U (1.5) U (0.77) U (0.77)

U (0.038) U (0.038) U (0.038) U (0.039) U (0.038) U (0.074) U (0.038) U (0.038)
U (0.38) U (0.38) 0.13 J (0.38) U (0.39) U (0.38) U (0.74) 0.15 J (0.38) U (0.38)
U (0.38) U (0.38) U (0.38) U (0.39) U (0.38) U (0.74) U (0.38) U (0.38)
U (0.38) U (0.38) 0.18 J (0.38) U (0.39) U (0.38) U (0.74) 0.23 J (0.38) U (0.38)

U (0.038) U (0.038) U (0.038) U (0.039) U (0.038) U (0.074) U (0.038) U (0.038)

NA NA NA NA NA NA NA NA

U (0.078) U (0.077) 1.36 (0.077) U (0.08) U (0.076) 0.12 (0.075) 0.21 (0.077) U (0.077)
U (0.078) U (0.077) 1.2 (0.077) U (0.08) U (0.076) U (0.075) 0.21 (0.077) U (0.077)
U (0.078) U (0.077) U (0.077) U (0.08) U (0.076) U (0.075) U (0.077) U (0.077)
U (0.078) U (0.077) 0.16 (0.077) U (0.08) U (0.076) 0.12 (0.075) U (0.077) U (0.077)

NA NA NA NA NA NA NA NA
U (2.3) U (2.1) U (2.3) U (2.2) U (2.3) U (2.2) U (2.1) U (2.1)

4.1 (1.2) 2.6 (1.1) 6.6 (1.1) 10.6 (1.1) 2.9 (1.1) 5.8 (1.1) 6.6 (1.1) 5 (1.1)
70.7 (46.4) 32.2 J (42.1) 142 (45) 219 (44.3) 40.1 J (45.3) 59.8 (43.9) 81.3 (42.3) 52.6 (42)

0.37 J (0.46) 0.37 J (0.42) 0.36 J (0.45) 0.37 J (0.44) 0.48 (0.45) 0.23 J (0.44) 0.39 J (0.42) 0.48 (0.42)
U (1.2) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1)

NA NA NA NA NA NA NA NA
23.2 (2.3) 22.5 (2.1) 35 (2.3) 37.3 (2.2) 21.9 (2.3) 17.5 (2.2) 26.6 (2.1) 44.4 (2.1)

NA NA NA NA NA NA NA NA
33.7 (5.8) 26.7 (5.3) 61.3 (5.6) 209 (5.5) 37.2 (5.7) 33 (5.5) 39 (5.3) 24.3 (5.3)

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

140 (1.2) 7.3 (1.1) 150 (1.1) 331 (1.1) 8.6 (1.1) 93.2 (1.1) 96 (1.1) 7.8 (1.1)
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

0.11 (0.038) 0.034 J (0.035) 0.1 (0.037) 0.81 (0.035) U (0.038) 0.12 (0.034) 0.35 (0.038) U (0.037)
84.6 (9.3) 93.8 (8.4) 101 (9) 84.6 (8.9) 39.6 (9.1) 45.4 (8.8) 124 (8.5) 145 (8.4)

NA NA NA NA NA NA NA NA
U (2.3) U (2.1) 1.4 J (2.3) 1.6 J (2.2) U (2.3) U (2.2) 1.1 J (2.1) U (2.1)
U (2.3) U (2.1) U (2.3) U (2.2) U (2.3) U (2.2) U (2.1) U (2.1)

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

330 (7) 37.6 (6.3) 110 (6.8) 151 (6.7) 38.9 (6.8) 323 (6.6) 76.7 (6.3) 32.3 (6.3)
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TABLE 3
Summary of AOC 3 Sampling Results

Sun Chemical Corporation
Site No. C243024Location B301 B301 B302

AOI HISTORIC HISTORIC HISTORIC
ENVIRON Sample ID B301-SS01 B301-SS02 B302-SS01

Lab Sample ID 765874 765875 775567
Matrix Soil Soil Soil

Collection Depth (ft bgs) 0.3 - 0.8 2 - 2.5 1 - 1.5
Depth Unit Feet Feet Feet

Sample Method Macrocore Macrocore Macrocore
Sample Date 8/30/2006 8/30/2006 10/5/2006

Excavation Status EXCAVATEDNEXCAVATEDNEXCAVATED
Comments

INORG
Antimony 6.2 (1.4) U (1.3) 14.4 (1.2)

Arsenic 16 44.4 (0.76) 10.4 (0.73) 188 (1.1)
Barium 400 NA NA 584 (0.32)

Beryllium 72 0.4 B (0.071) 0.56 (0.069) 0.12 B (0.024)
Cadmium 4.3 1.4 (0.095) 0.23 B (0.092) 1.3 (0.12)

Chromium (total) 180 138 (0.38) 74.9 (0.37) 146 (0.68)
Copper 270 101 (0.88) 70 (0.85) 165 (0.75)

Lead 400 1120 (0.64) 178 (0.62) 1420 (0.53)
Mercury 0.81 0.89 (0.02) 0.24 (0.019) 0.51 (0.02)

Nickel 310 36.4 (0.57) 186 (0.55) 33.5 (0.95)
Selenium 180 U (1) U (0.96) 6.1 (1.2)

Silver 180 0.51 B (0.33) 0.42 B (0.32) U (0.29)
Zinc 10000 330 (1.4) 243 (1.3) 75.1 (1.4)

Notes:
1 All concentrations are presented in  mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 Concentrations that exceed the NYSDEC Restricted Residential SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 3
Summary of AOC 3 Sampling Results

Sun Chemical Corporation
Site No. C243024 BW04-WOL
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TABLE 4
Summary of AOC 4 Sampling Results

Sun Chemical Corporation
Site No. C243024Location B401 B402 B402

AOI HISTORIC HISTORIC HISTORIC
ENVIRON Sample ID B401-SS01 B402-SS01 B402-SS02

Lab Sample ID 775302 775565 775566
Matrix Soil Soil Soil

Collection Depth (ft bgs) 1.5 - 2 1 - 1.5 2 - 2.5
Depth Unit Feet Feet Feet

Sample Method Macrocore Macrocore Macrocore
Sample Date 10/4/2006 10/5/2006 10/5/2006

Excavation Status NEXCAVATEDNEXCAVATEDNEXCAVATED
Comments

INORG
Antimony 2.1 B (1.5) 1.1 B (1.1) U (1.2)

Arsenic 16 30.8 (0.8) 559 (1) 97.5 (1.1)
Barium 400 1250 (0.43) 175 (0.3) 87.3 (0.31)

Beryllium 72 0.14 B (0.075) 0.33 B (0.023) 0.32 B (0.023)
Cadmium 4.3 U (0.1) 0.2 B (0.11) 0.29 B (0.12)

Chromium (total) 180 144 (0.4) 265 (0.64) 67.5 (0.66)
Copper 270 48.7 (0.93) 164 (0.71) 45.7 (0.73)

Lead 400 1460 (0.68) 681 (0.5) 28.9 (0.52)
Mercury 0.81 0.44 (0.021) 0.08 (0.019) U (0.02)

Nickel 310 49 (0.6) 96 (0.89) 124 (0.92)
Zinc 10000 37.4 (1.5) 49.6 (1.3) 34.3 (1.4)

Notes:
1 All concentrations are presented in  mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 Concentrations that exceed the NYSDEC Restricted Residential SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 5
Summary of AOC 5 Sampling Results

Sun Chemical Corporation
Site No. C243024Location MW03 MW03

AOI HISTORIC HISTORIC
ENVIRON Sample ID MW3-SS01 MW3-SS02

Lab Sample ID 765451 765452
Matrix Soil Soil

Collection Depth (ft bgs) 0.2 - 0.7 1.5 - 2
Depth Unit Feet Feet

Sample Method Macrocore Macrocore
Sample Date 8/28/2006 8/28/2006

Excavation Status
Comments

INORG
Arsenic 16 4 (0.75) 4 (0.74)
Barium 400 1320 (0.4) 594 (0.39)

Beryllium 72 0.14 B (0.071) 0.29 B (0.069)
Cadmium 4.3 0.09 B (0.094) U (0.092)

Chromium (total) 180 109 (0.38) 41.2 (0.37)
Copper 270 52.8 (0.87) 25.4 (0.85)

Lead 400 970 (0.64) 75.4 (0.62)
Mercury 0.81 0.07 (0.02) 0.05 (0.016)

Nickel 310 25.3 (0.57) 63.1 (0.55)
Selenium 180 1.1 B (0.99) U (0.97)

Zinc 10000 41.8 (1.4) 31 (1.3)

Notes:
1 All concentrations are presented in  mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 Concentrations that exceed the NYSDEC Restricted Residential SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO

Page 8 of 49 ENVIRON



TABLE 6
Summary of AOC 6 Sampling Results

Sun Chemical Corporation
Site No. C243024Location B604 B604 B604 B605

AOI HISTORIC HISTORIC HISTORIC HISTORIC
ENVIRON Sample ID B604-SS01 B604-SS02 B604-SS03 B605-SS01

Lab Sample ID 775584 775585 775586 775575
Matrix Soil Soil Soil Soil

Collection Depth (ft bgs) 1.5 - 2 3.5 - 4 4.5 - 5 1.5 - 2
Depth Unit Feet Feet Feet Feet

Sample Method Macrocore Macrocore Macrocore Macrocore
Sample Date 10/5/2006 10/5/2006 10/5/2006 10/5/2006

Excavation Status NEXCAVATEDNEXCAVATEDEXCAVATEDEXCAVATED
Comments  

SVOC
bis(2-Ethylhexyl)phthalate 0.84 (0.41) 1.9 (0.41) 0.58 (0.41) NA

INORG
Arsenic 16 3.8 (1.1) 4.5 (1.1) 5.2 (1.1) 4.4 (1)
Barium 400 54.2 (0.32) 52.9 (0.32) 63 (0.32) 31.9 B (0.3)

Beryllium 72 0.31 B (0.024) 0.35 B (0.025) 0.69 (0.025) 0.48 (0.023)
Cadmium 4.3 0.13 B (0.12) 0.17 B (0.12) 0.56 B (0.12) 0.28 B (0.12)

Chromium (total) 180 25.7 (0.68) 25.6 (0.7) 47.1 (0.69) 27.6 (0.65)
Copper 270 13 (0.76) 13.1 (0.77) 30.8 (0.77) 31.2 (0.72)

Lead 400 9.5 (0.54) 11.3 (0.55) 11.9 (0.55) 18.8 (0.51)
Mercury 0.81 0.02 B (0.02) 0.04 (0.018) 0.05 (0.021) 0.05 (0.019)

Nickel 310 41.6 (0.95) 43.4 (0.97) 122 (0.97) 54 (0.9)
Selenium 180 U (1.2) 1.4 (1.2) 1.4 (1.2) U (1.1)

Zinc 10000 34.8 (1.4) 34.8 (1.4) 44.9 (1.4) 30.2 (1.3)

Notes:
1 All concentrations are presented in  mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 Concentrations that exceed the NYSDEC Restricted Residential SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 7
Summary of AOC 7 Sampling Results

Sun Chemical Corporation
Site No. C243024Location B701 B701 B702 B702

AOI HISTORIC HISTORIC HISTORIC HISTORIC
ENVIRON Sample ID B701-SS01 B701-SS02 B702-SS01 B702-SS02

Lab Sample ID 765447 765448 765449 765450
Matrix Soil Soil Soil Soil

Collection Depth (ft bgs) 0.5 - 1 1.5 - 2 0.5 - 1 2 - 2.5
Depth Unit Feet Feet Feet Feet

Sample Method Macrocore Macrocore Macrocore Macrocore
Sample Date 8/28/2006 8/28/2006 8/28/2006 8/28/2006

Excavation Status NEXCAVATEDNEXCAVATEDNEXCAVATEDNEXCAVATED
Comments  

INORG
Antimony 9.6 (1.4) 2.7 (1.5) U (1.3) U (1.3)

Arsenic 16 7.3 (0.76) 6.9 (0.82) 1.6 (0.71) 1.5 (0.7)
Barium 400 428 (0.4) 164 (0.44) 29.9 B (0.38) 27 B (0.37)

Beryllium 72 0.25 B (0.071) 0.31 B (0.077) 0.45 (0.067) 0.33 B (0.066)
Cadmium 4.3 0.13 B (0.094) 0.27 B (0.1) U (0.089) U (0.088)

Chromium (total) 180 45 (0.38) 45 (0.41) 37.3 (0.36) 26.3 (0.35)
Copper 270 94.9 (0.87) 124 (0.95) 16.1 (0.82) 17.4 (0.81)

Lead 400 884 (0.64) 139 (0.69) 14.3 (0.6) 5.2 (0.59)
Mercury 0.81 0.76 (0.02) 0.28 (0.018) 0.03 B (0.018) U (0.018)

Nickel 310 75.3 (0.57) 203 (0.62) 181 (0.53) 247 (0.53)
Selenium 180 1.5 (0.99) 1.2 B (1.1) U (0.93) U (0.92)

Zinc 10000 85.7 (1.4) 105 (1.5) 45.5 (1.3) 53.4 (1.3)

Notes:
1 All concentrations are presented in  mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 Concentrations that exceed the NYSDEC Restricted Residential SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 8
Summary of AOC 8 Sampling Results

Sun Chemical Corporation
Site No. C243024Location B801 B801

AOI HISTORIC HISTORIC
ENVIRON Sample ID B801-SS01 B801-SS02

Lab Sample ID 765445 765446
Matrix Soil Soil

Collection Depth (ft bgs) 0.5 - 1 2 - 2.5
Depth Unit Feet Feet

Sample Method Macrocore Macrocore
Sample Date 8/28/2006 8/28/2006

Excavation Status EXCAVATEDEXCAVATED
Comments

INORG
Arsenic 16 4.1 (0.78) 2.2 (0.78)
Barium 400 64.8 (0.41) 56.1 (0.41)

Beryllium 72 0.75 (0.073) 0.61 (0.073)
Chromium (total) 180 54.7 (0.39) 56.3 (0.39)

Copper 270 24.9 (0.9) 17.3 (0.9)
Lead 400 10.4 (0.66) 7.7 (0.66)

Nickel 310 278 (0.58) 265 (0.58)
Zinc 10000 55 (1.4) 44.6 (1.4)

Notes:
1 All concentrations are presented in  mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 Concentrations that exceed the NYSDEC Restricted Residential SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 9
Summary of  AOC 9 Sampling Results

Sun Chemical Corporation
Site No. C243024

Location B901 B901 B902 B902 B903 B903 B904 B904 B904 BW04-WOL B905-2006 B905 B905 B905 B906 B906 B906 B907 B907 B907 B907
ENVIRON Sample ID B901-SS01 B901-SS02 B902-SS01 B902-SS02 B903-SS01 B903-SS02 B904-SS01 B904-SS02 B904-SS01D B905-SS01-2006 B905-SS02-2006 B905-SS01-2010 B905-SS02-2010 B905-SS03 B906-SS01 B906-SS02 B906-SS03 B907-SS01 B907-SS02 B907-SS03 B907-SS11

Lab Sample ID 765424 765425 765420 765421 765418 765419 765426 765428 765427 765422 765423 460-20527-10 460-20527-11 460-20527-12 460-20527-13 460-20527-14 460-20527-15 460-19064-10 460-19064-12 460-19064-13 460-19064-11
Collection Depth 0.5 - 1 2 - 2.5 0.2 - 0.7 2 - 2.5 0.3 - 0.8 2 - 2.5 0.3 - 0.8 2 - 2.5 0.3 - 0.8 1.5 - 2 3 - 3.5 0 - 2 3 - 3.5 13 - 13.5 0 - 2 3 - 3.5 8.5 - 9 0 - 2 17.5 - 18 18 - 18.5 0 - 2

Depth Unit Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Inches Feet Feet Inches Feet Feet Inches Feet Feet Inches
Sample Method Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

Sample Date 8/28/2006 8/28/2006 8/28/2006 8/28/2006 8/28/2006 8/28/2006 8/28/2006 8/28/2006 8/28/2006 8/28/2006 8/28/2006 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 10/25/2010 10/25/2010 10/25/2010 10/25/2010
Comments         Field Duplicate   Field Duplicate

VOC
Acetone 100 0.019 B (0.0046) 0.021 B (0.0046) 0.021 B (0.0046) U (0.0048) U (0.0043) U (0.0046) 0.032 B (0.0054) 0.032 B (0.0046) 0.028 B (0.005) 0.04 B (0.0048) 0.022 B (0.005) NA NA NA NA NA NA 0.031 B (0.0093) 0.013 B (0.0091) U (0.0093) 0.047 B (0.0094)

Carbon Disulfide U (0.0046) U (0.0046) U (0.0046) U (0.0048) U (0.0043) U (0.0046) U (0.0054) U (0.0046) U (0.005) 0.0006 J (0.0048) U (0.005) NA NA NA NA NA NA U (0.00093) U (0.00091) U (0.00093) 0.0013 (0.00094)
Methylene Chloride 100 U (0.0028) U (0.0027) U (0.0028) U (0.0029) U (0.0026) U (0.0027) U (0.0032) U (0.0028) U (0.003) U (0.0029) U (0.003) NA NA NA NA NA NA 0.0024 B (0.00093)0.00046 J B (0.00091) U (0.00093)0009 J B (0.00094)

Xylenes (total) 100 U (0.0046) U (0.0046) U (0.0046) 0.0008 J (0.0048) U (0.0043) U (0.0046) U (0.0054) 0.0014 J (0.0046) U (0.005) U (0.0048) U (0.005) U (0.0028) U (0.0027) U (0.0028) U (0.0028)
SVOC

Benzo(a)anthracene 1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.072 (0.036) U (0.037) U (0.036) 0.059 (0.036)
Benzo(a)pyrene 1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.077 (0.036) U (0.037) U (0.036) 0.054 (0.036)

Benzo(b)fluoranthene 1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.12 (0.036) U (0.037) U (0.036) 0.071 (0.036)
Benzo(g,h,i)perylene 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.063 J (0.36) U (0.37) U (0.36) 0.041 J (0.36)

Benzo(k)fluoranthene 3.9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.046 (0.036) U (0.037) U (0.036) U (0.036)
bis(2-Ethylhexyl)phthalate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.43 (0.36) 0.28 J (0.37) U (0.36) 0.24 J (0.36)

Chrysene 3.9 NA NA NA NA NA NA NA NA 0.12 J (0.36) U (0.37) U (0.36) 0.08 J (0.36)
Dibenz(a,h)anthracene 0.33 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.021 J (0.036) U (0.037) U (0.036) U (0.036)

Fluoranthene 100 NA NA NA NA NA NA NA NA 0.07 J (0.36) U (0.37) U (0.36) U (0.36)
Indeno(1,2,3-cd)pyrene 0.5 NA NA NA NA NA NA NA NA 0.087 (0.036) U (0.037) U (0.036) 0.034 J (0.036)

Pyrene 100 NA NA NA NA NA NA NA NA 0.1 J (0.36) U (0.37) U (0.36) 0.068 J (0.36)
PEST

delta-BHC 100 NA NA NA NA NA NA NA NA 0.049 (0.0073) U (0.0075) U (0.0073) 0.04 (0.0073)
Endrin aldehyde NA NA NA NA NA NA NA NA 0.016 (0.0073) U (0.0075) U (0.0073) U (0.0073)

Heptachlor 2.1 NA NA NA NA NA NA NA NA 0.016 (0.0073) U (0.0075) U (0.0073) U (0.0073)
PCB

PCBs (total) 1 NA NA NA NA NA NA NA NA NA NA NA U (0.074) U (0.072) U (0.077) 0.25 (0.072) 0.027 J (0.078) 0.15 (0.076) 2.4 (0.15) U (0.075) U (0.073) 0.84 (0.073)
Aroclor-1248 NA NA U (0.074) U (0.072) U (0.077) U (0.072) U (0.078) 0.15 (0.076) 2.4 (0.15) U (0.075) U (0.073) 0.84 (0.073)
Aroclor-1254 NA NA U (0.074) U (0.072) U (0.077) 0.25 (0.072) U (0.078) U (0.076) U (0.15) U (0.075) U (0.073) U (0.073)
Aroclor-1260 NA NA U (0.074) U (0.072) U (0.077) U (0.072) 0.027 J (0.078) U (0.076) U (0.15) U (0.075) U (0.073) U (0.073)

INORG
Aluminum NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 6240 (42.4) 4840 (41.8) 3190 (40.9) 5770 (42.7)

Arsenic 16 3.9 (0.99) 2.9 (1) 1.2 (1) 3.6 (1) 3 (1) 2.8 (1) 3.7 (1.1) 5.1 (1) 3.7 (1) 6.1 (0.92) 2.3 (1) NA NA NA NA NA NA 4.5 (1.1) 3.7 (1) 2.6 (1) 4.8 (1.1)
Barium 400 59.4 (0.29) 63.8 (0.29) 58.6 (0.29) 39.1 B (0.3) 49.9 (0.29) 60.5 (0.29) 58.6 (0.3) 91.4 (0.3) 57.6 (0.3) 105 (0.26) 83.3 (0.3) NA NA NA NA NA NA 99.5 (42.4) 37.8 J (41.8) 44.6 (40.9) 91.8 (42.7)

Beryllium 72 0.5 (0.022) 0.6 (0.023) 0.41 B (0.022) 0.85 (0.023) 0.51 (0.023) 0.59 (0.023) 0.56 (0.023) 0.59 (0.023) 0.53 (0.023) 0.52 (0.02) 0.52 (0.023) NA NA NA NA NA NA 0.34 J (0.42) 0.46 (0.42) 0.25 J (0.41) 0.36 J (0.43)
Cadmium 4.3 U (0.11) U (0.11) U (0.11) U (0.11) U (0.11) U (0.11) U (0.12) U (0.11) U (0.12) 0.13 B (0.1) U (0.11) NA NA NA NA NA NA U (1.1) U (1) U (1) U (1.1)

Calcium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 11800 (1060) 9350 (1050) 6420 (1020) 11500 (1070)
Chromium (total) 180 29.7 (0.62) 29.7 (0.63) 26.4 (0.62) 30.4 (0.64) 39.2 (0.63) 46.2 (0.63) 37.5 (0.65) 37.5 (0.64) 37.3 (0.65) 34.8 (0.57) 29.4 (0.64) NA NA NA NA NA NA 27.3 (2.1) 61.1 (2.1) 27.4 (2) 25.5 (2.1)

Cobalt NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 13 (10.6) 24 (10.5) 21.2 (10.2) 13.2 (10.7)
Copper 270 29.3 (0.68) 42.6 (0.7) 12.8 (0.69) 24 (0.71) 45.9 (0.7) 43.7 (0.7) 39.2 (0.72) 54 (0.71) 36.2 (0.72) 37 (0.63) 56.8 (0.71) NA NA NA NA NA NA 45.8 (5.3) 23.2 (5.2) 9.7 (5.1) 40.9 (5.3)

Iron NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 16800 (31.8) 25700 (31.4) 18200 (30.7) 15900 (32)
Lead 400 61.1 (0.49) 79.6 (0.5) 9.4 (0.49) 8.5 (0.5) 41.7 (0.5) 49.9 (0.5) 85.2 (0.51) 144 (0.51) 82.8 (0.51) 121 (0.45) 65.6 (0.5) NA NA NA NA NA NA 109 (1.1) 8.5 (1) 4.2 (1) 93.3 (1.1)

Magnesium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 8350 (1060) 13200 (1050) 34600 (1020) 8310 (1070)
Manganese 2000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 327 (3.2) 455 (3.1) 300 (3.1) 226 (3.2)

Mercury 0.81 0.19 (0.018) 0.29 (0.019) 0.03 B (0.019) 0.02 B (0.016) 0.16 (0.019) 0.17 (0.019) 0.19 (0.019) 0.17 (0.019) 0.2 (0.019) 0.17 (0.019) 0.24 (0.019) NA NA NA NA NA NA 0.46 (0.033) U (0.036) U (0.033) 0.5 (0.034)
Nickel 310 145 (0.86) 130 (0.88) 118 (0.87) 234 (0.89) 160 (0.88) 175 (0.88) 156 (0.91) 174 (0.9) 153 (0.9) 167 (0.79) 149 (0.89) 105 (8.7) 147 (8.3) 126 (9.1) 97 (8.3) 93.9 (9.2) 103 (8.4) 132 (8.5) 330 (8.4) 400 (8.2) 143 (8.5)

Potassium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 940 J (1060) 834 J (1050) 682 J (1020) 718 J (1070)
Sodium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 2640 (1060) 89.7 J (1050) 110 J (1020) 74.6 J (1070)

Vanadium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 21.9 (10.6) 17.1 (10.5) 12 (10.2) 19.9 (10.7)
Zinc 10000 72 (1.3) 57.6 (1.3) 30.1 (1.3) 52.8 (1.3) 68.8 (1.3) 56.6 (1.3) 67.8 (1.4) 99.3 (1.3) 65.5 (1.3) 116 (1.2) 130 (1.3) NA NA NA NA NA NA 60.5 (6.4) 33.8 (6.3) 23.5 (6.1) 57.1 (6.4)

Notes:
1 All concentrations are presented in  mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 Concentrations that exceed the NYSDEC Restricted Residential SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 13
Summary of AOC 13 Sampling Results

Sun Chemical Corporation
Site No. C243024Location B1301 B1301

AOI HISTORIC HISTORIC
ENVIRON Sample ID B1301-SS01 B1301-SS02

Lab Sample ID 765862 765863
Matrix Soil Soil

Collection Depth (ft bgs) 1.5 - 2 3.5 - 4
Depth Unit Feet Feet

Sample Method Macrocore Macrocore
Sample Date 8/30/2006 8/30/2006

Excavation Status NEXCAVATEDNEXCAVATED
Comments  

SVOC
Acenaphthene 100 0.032 J (0.75) U (0.38)

Acenaphthylene 100 0.043 J (0.75) U (0.38)
Anthracene 100 0.1 J (0.75) U (0.38)

Benzo(a)anthracene 1 0.47 (0.075) U (0.038)
Benzo(a)pyrene 1 0.54 (0.075) U (0.038)

Benzo(b)fluoranthene 1 0.64 (0.075) U (0.038)
Benzo(g,h,i)perylene 100 0.26 J (0.75) U (0.38)

Benzo(k)fluoranthene 3.9 0.76 (0.075) U (0.038)
bis(2-Ethylhexyl)phthalate 1.2 (0.75) U (0.38)

Carbazole 0.047 J (0.75) U (0.38)
Chrysene 3.9 0.74 J (0.75) U (0.38)

Dibenzofuran 59 0.048 J (0.75) U (0.38)
1,2-Dichlorobenzene 100 0.032 J (0.75) U (0.38)
1,4-Dichlorobenzene 13 0.019 J (0.75) U (0.38)

Fluoranthene 100 0.81 (0.75) U (0.38)
Fluorene 100 0.042 J (0.75) U (0.38)

Indeno(1,2,3-cd)pyrene 0.5 0.25 (0.075) U (0.038)
2-Methylnaphthalene 0.19 J (0.75) U (0.38)

Naphthalene 100 0.13 J (0.75) U (0.38)
Nitrobenzene 15 0.019 J (0.075) U (0.038)

Phenanthrene 100 0.56 J (0.75) U (0.38)
Pyrene 100 1.5 (0.75) U (0.38)

INORG
Arsenic 16 33.4 (0.72) 30.3 (0.74)

Beryllium 72 0.52 (0.068) 0.32 B (0.069)
Cadmium 4.3 0.58 B (0.09) U (0.092)

Chromium (total) 180 46.7 (0.36) 61 (0.37)
Copper 270 109 (0.84) 24.8 (0.85)

Lead 400 288 (0.61) 6.8 (0.62)
Mercury 0.81 0.28 (0.019) U (0.019)

Nickel 310 58.9 (0.54) 280 (0.55)
Selenium 180 2.3 (0.95) U (0.97)

Silver 180 0.53 B (0.32) 0.38 B (0.32)
Zinc 10000 112 (1.3) 39.7 (1.3)

Notes:
1 All concentrations are presented in  mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 Concentrations that exceed the NYSDEC Restricted Residential SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 14
Summary of AOC14 Sampling Results

Sun Chemical Corporation
Site No. C243024

Location B1401 B1401 B1402 B1402 B1403 B1404 B1404 B1405 B1405 BW04-WOL B1406 B1407 B1407 B1408 B1408 B1408 B1410
AOI AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE

ENVIRON Sample ID B1401-SS01 B1401-SS02 B1402-SS01 B1402-SS02 B1403-SS01 B1404-SS01 B1404-SS02 B1405-SS01 B1405-SS02 B1406-SS01 B1406-SS02 B1407-SS01 B1407-SS02 B1408-SS01 B1408-SS02 B1408-SS02D B1410-SS01
Lab Sample ID 765432 765433 765434 765435 765439 765440 765441 775285 775286 775288 775289 775272 775273 775281 775282 775283 775278

Collection Depth 0.5 - 1 3.5 - 4 0.5 - 1 6 - 6.5 1.5 - 2 1.5 - 2 6 - 6.5 1.5 - 2 3.5 - 4 0.5 - 1 2.5 - 3 0.5 - 1 3.5 - 4 1 - 1.5 3.5 - 4 3.5 - 4 1.5 - 2
Depth Unit Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet

Sample Method Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore
Sample Date 8/28/2006 8/28/2006 8/28/2006 8/28/2006 8/28/2006 8/28/2006 8/28/2006 10/4/2006 10/4/2006 10/4/2006 10/4/2006 10/4/2006 10/4/2006 10/4/2006 10/4/2006 10/4/2006 10/4/2006

Comments       Field Duplicate

VOC
Acetone 100 NA NA NA NA NA NA NA NA NA NA NA 0.066 B (0.0051) U (0.0046) NA NA NA NA
Benzene 4.8 NA NA NA NA NA NA NA NA NA NA NA 0.0024 (0.001) U (0.0009) NA NA NA NA

cis-1,2-Dichloroethene 100 NA NA NA NA NA NA NA NA NA NA NA 0.014 (0.0051) U (0.0046) NA NA NA NA
Ethyl Benzene 41 NA NA NA NA NA NA NA NA NA NA NA 0.0078 (0.0041) U (0.0036) NA NA NA NA

Tetrachloroethene 19 NA NA NA NA NA NA NA NA NA NA NA 0.0009 J (0.001) U (0.0009) NA NA NA NA
Toluene 100 NA NA NA NA NA NA NA NA NA NA NA 0.003 J (0.0051) U (0.0046) NA NA NA NA

Trichloroethene 21 NA NA NA NA NA NA NA NA NA NA NA 0.0009 J (0.001) U (0.0009) NA NA NA NA
Xylenes (total) 100 NA NA NA NA NA NA NA NA NA NA NA 0.11 (0.0051) U (0.0046) NA NA NA NA

SVOC
Acenaphthene 100 0.014 J (0.38) U (0.4) NA U (0.4) U (3.8) U (3.7) U (0.4) 0.012 J (0.37) U (0.37) U (0.38) 0.036 J (0.81) U (1800) 0.44 (0.39) 5.6 J (20) 0.011 J (0.4) 0.016 J (0.4) 0.011 J (0.38)

Acenaphthylene 100 U (0.38) 0.082 J (0.4) NA U (0.4) U (3.8) U (3.7) U (0.4) 0.13 J (0.37) U (0.37) 0.015 J (0.38) U (0.81) U (1800) 0.035 J (0.39) 3.9 J (20) 0.02 J (0.4) 0.024 J (0.4) 0.034 J (0.38)
Anthracene 100 0.048 J (0.38) 0.15 J (0.4) NA U (0.4) U (3.8) U (3.7) U (0.4) 0.075 J (0.37) U (0.37) 0.024 J (0.38) 0.083 J (0.81) U (1800) 0.86 (0.39) 41 (20) 0.024 J (0.4) 0.021 J (0.4) 0.041 J (0.38)

Benzo(a)anthracene 1 0.23 (0.038) 0.57 (0.04) NA U (0.04) U (0.38) U (0.37) U (0.04) 1.1 (0.037) U (0.037) 0.11 (0.038) 0.29 (0.081) U (180) 2.1 (0.039) 93 (2) 0.11 (0.04) 0.12 (0.04) 0.2 (0.038)
Benzo(a)pyrene 1 0.18 (0.038) 0.54 (0.04) NA U (0.04) U (0.38) U (0.37) U (0.04) 0.58 (0.037) U (0.037) 0.12 (0.038) 0.34 (0.081) U (180) 1.7 (0.039) 74 (2) 0.1 (0.04) 0.14 (0.04) 0.21 (0.038)

Benzo(b)fluoranthene 1 0.16 (0.038) 0.39 (0.04) NA U (0.04) U (0.38) U (0.37) U (0.04) 0.57 (0.037) U (0.037) 0.15 (0.038) 0.34 (0.081) U (180) 1.3 (0.039) 60 (2) 0.096 (0.04) U (0.04) 0.23 (0.038)
Benzo(g,h,i)perylene 100 0.058 J (0.38) 0.15 J (0.4) NA U (0.4) U (3.8) U (3.7) U (0.4) 0.17 J (0.37) U (0.37) U (0.38) 0.1 J (0.81) U (1800) 0.42 (0.39) 26 (20) 0.057 J (0.4) 0.064 J (0.4) 0.073 J (0.38)

Benzo(k)fluoranthene 3.9 0.15 (0.038) 0.46 (0.04) NA U (0.04) U (0.38) U (0.37) U (0.04) 0.62 (0.037) U (0.037) 0.16 (0.038) 0.47 (0.081) U (180) 1.5 (0.039) 89 (2) 0.11 (0.04) U (0.04) 0.31 (0.038)
bis(2-Ethylhexyl)phthalate 0.16 J (0.38) 0.087 J (0.4) NA U (0.4) 5 (3.8) U (3.7) U (0.4) 0.13 J (0.37) 0.08 J (0.37) 4.7 (0.38) 7.8 (0.81) 20000 (1800) 0.83 (0.39) 7.7 J (20) 0.12 J (0.4) 0.21 J (0.4) 0.49 (0.38)

Carbazole U (0.38) 0.041 J (0.4) NA U (0.4) U (3.8) U (3.7) U (0.4) 0.037 J (0.37) U (0.37) 0.012 J (0.38) 0.044 J (0.81) U (1800) 0.022 J (0.39) 7.5 J (20) 0.012 J (0.4) 0.015 J (0.4) 0.037 J (0.38)
4-Chloroaniline U (0.38) U (0.4) NA U (0.4) U (3.8) U (3.7) U (0.4) U (0.37) U (0.37) 0.032 J (0.38) U (0.81) U (1800) U (0.39) U (20) U (0.4) U (0.4) U (0.38)

Chrysene 3.9 0.22 J (0.38) 0.52 (0.4) NA U (0.4) U (3.8) U (3.7) U (0.4) 0.52 (0.37) U (0.37) 0.13 J (0.38) 0.38 J (0.81) U (1800) 2.8 (0.39) 83 (20) 0.14 J (0.4) 0.15 J (0.4) 0.25 J (0.38)
Dibenz(a,h)anthracene 0.33 U (0.038) U (0.04) NA U (0.04) U (0.38) U (0.37) U (0.04) 0.079 (0.037) U (0.037) U (0.038) U (0.081) U (180) 0.23 (0.039) 13 (2) 0.017 J (0.04) U (0.04) U (0.038)

Dibenzofuran 59 U (0.38) U (0.4) NA U (0.4) U (3.8) U (3.7) U (0.4) 0.0095 J (0.37) U (0.37) U (0.38) 0.019 J (0.81) U (1800) U (0.39) 7.2 J (20) U (0.4) U (0.4) 0.01 J (0.38)
3,3'-Dichlorobenzidine U (0.77) U (0.8) NA U (0.8) U (7.6) U (7.4) U (0.8) U (0.74) U (0.74) 0.066 J (0.76) U (1.6) U (3600) U (0.78) U (39) U (0.79) U (0.8) 0.044 J (0.77)

Dimethylphthalate U (0.38) U (0.4) NA U (0.4) 27 (3.8) U (3.7) U (0.4) U (0.37) U (0.37) 0.32 J (0.38) U (0.81) U (1800) U (0.39) U (20) U (0.4) U (0.4) U (0.38)
Di-n-butylphthalate U (0.38) U (0.4) NA U (0.4) 33 (3.8) 6.2 (3.7) U (0.4) U (0.37) U (0.37) U (0.38) U (0.81) U (1800) U (0.39) U (20) U (0.4) U (0.4) U (0.38)

Fluoranthene 100 0.33 J (0.38) 0.86 (0.4) NA U (0.4) U (3.8) U (3.7) U (0.4) 0.79 (0.37) U (0.37) 0.18 J (0.38) 0.58 J (0.81) U (1800) 2.4 (0.39) 190 (20) 0.21 J (0.4) 0.21 J (0.4) 0.45 (0.38)
Fluorene 100 U (0.38) 0.032 J (0.4) NA U (0.4) U (3.8) U (3.7) U (0.4) U (0.37) U (0.37) U (0.38) 0.028 J (0.81) U (1800) 0.27 J (0.39) 14 J (20) U (0.4) 0.0094 J (0.4) 0.015 J (0.38)

Hexachlorobenzene 1.2 U (0.038) U (0.04) NA U (0.04) U (0.38) U (0.37) U (0.04) U (0.037) U (0.037) U (0.038) 0.087 (0.081) U (180) U (0.039) U (2) U (0.04) U (0.04) U (0.038)
Indeno(1,2,3-cd)pyrene 0.5 0.063 (0.038) 0.17 (0.04) NA U (0.04) U (0.38) U (0.37) U (0.04) 0.19 (0.037) U (0.037) U (0.038) 0.11 (0.081) U (180) 0.37 (0.039) 29 (2) 0.064 (0.04) 0.061 (0.04) 0.055 (0.038)

2-Methylnaphthalene U (0.38) U (0.4) NA U (0.4) U (3.8) U (3.7) U (0.4) 0.01 J (0.37) U (0.37) U (0.38) 0.055 J (0.81) U (1800) 0.098 J (0.39) 1.1 J (20) 0.012 J (0.4) 0.016 J (0.4) 0.12 J (0.38)
Naphthalene 100 U (0.38) U (0.4) NA U (0.4) U (3.8) U (3.7) U (0.4) 0.028 J (0.37) U (0.37) 0.013 J (0.38) 0.04 J (0.81) U (1800) 0.026 J (0.39) 1.2 J (20) 0.031 J (0.4) 0.037 J (0.4) 0.073 J (0.38)
3-Nitroaniline U (0.77) U (0.8) NA U (0.8) U (7.6) U (7.4) U (0.8) U (0.74) U (0.74) 0.04 J (0.76) U (1.6) U (3600) U (0.78) U (39) U (0.79) U (0.8) U (0.77)

Phenanthrene 100 0.22 J (0.38) 0.55 (0.4) NA U (0.4) U (3.8) U (3.7) U (0.4) 0.26 J (0.37) U (0.37) 0.086 J (0.38) 0.31 J (0.81) U (1800) 4.6 (0.39) 160 (20) 0.11 J (0.4) 0.081 J (0.4) 0.23 J (0.38)
Pyrene 100 0.35 J (0.38) 0.81 (0.4) NA U (0.4) U (3.8) U (3.7) U (0.4) 0.8 (0.37) U (0.37) 0.24 J (0.38) 0.57 J (0.81) U (1800) 4.8 (0.39) 160 (20) 0.2 J (0.4) 0.2 J (0.4) 0.53 (0.38)

PCB
PCBs (total) 1 3.3 (0.39) U (0.067) 5.4 (0.14) U (0.067) 14 (0.77) U (0.067) U (0.067) U (0.074) U (0.074) 0.48 (0.076) 10.6 (0.4) 1.46 (0.073) U (0.078) 9.9 (0.4) 0.16 (0.08) U (0.08) 4.2 (0.15)

Aroclor-1248 3.3 (0.39) U (0.067) 2 (0.14) U (0.067) 14 (0.77) U (0.067) U (0.067) U (0.074) U (0.074) 0.2 (0.076) 7 (0.4) 0.96 (0.073) U (0.078) 6.6 (0.4) 0.16 (0.08) U (0.08) 2.9 (0.15)
Aroclor-1254 U (0.39) U (0.067) 2.3 (0.14) U (0.067) U (0.77) U (0.067) U (0.067) U (0.074) U (0.074) 0.28 (0.076) 3.6 (0.4) 0.5 (0.073) U (0.078) 3.3 (0.4) U (0.08) U (0.08) 1.3 (0.15)
Aroclor-1262 U (0.39) U (0.067) U (0.14) U (0.067) U (0.77) U (0.067) U (0.067) U (0.074) U (0.074) U (0.076) U (0.4) U (0.073) U (0.078) U (0.4) U (0.08) U (0.08) U (0.15)
Aroclor-1268 U (0.39) U (0.067) 1.1 (0.14) U (0.067) U (0.77) U (0.067) U (0.067) U (0.074) U (0.074) U (0.076) U (0.4) U (0.073) U (0.078) U (0.4) U (0.08) U (0.08) U (0.15)

INORG
Antimony U (1) U (1.2) U (1.1) U (1.2) U (1.3) U (1.3) U (1.4) U (1.1) U (1.1) U (1.1) 14.6 (1.2) U (1.1) U (1.1) 18.7 (1.2) 17.5 (1.2) 15.5 (1.2) U (1.1)

Arsenic 16 70.4 (0.94) 4.1 (1.1) 9.2 (0.96) 4.2 (1.1) 12.5 (0.73) 2.3 (0.71) 2.9 (0.77) 67.4 (1) 7.5 (0.99) 3.5 (1) 3.5 (1.1) 5.9 (0.98) 2.3 (1.1) 20.7 (1.1) 4 (1.1) 5.9 (1.1) 6 (1)
Barium 400 81.8 (0.27) 48.4 (0.31) 114 (0.28) 51.2 (0.31) 139 (0.39) 35.8 B (0.38) 71.1 (0.41) 210 (0.29) 39.4 B (0.29) 155 (0.3) 1060 (0.31) 637 (0.28) 103 (0.3) 280 (0.31) 158 (0.31) 157 (0.31) 156 (0.3)

Beryllium 72 0.57 (0.021) 0.47 (0.024) 0.25 B (0.021) 0.69 (0.024) 0.5 (0.069) 0.21 B (0.067) 0.71 (0.072) 0.44 B (0.022) 0.83 (0.022) 0.33 B (0.023) 0.23 B (0.024) 0.27 B (0.022) 0.49 (0.023) 0.52 (0.024) 0.51 (0.024) 0.59 (0.024) 0.54 (0.023)
Cadmium 4.3 U (0.1) U (0.12) 0.11 B (0.11) U (0.12) 0.62 B (0.092) U (0.089) U (0.096) 0.68 B (0.11) 0.11 B (0.11) 0.39 B (0.11) 0.25 B (0.12) 0.46 B (0.11) U (0.12) 1.2 (0.12) 0.49 B (0.12) 0.44 B (0.12) 0.25 B (0.12)

Chromium (total) 180 49.7 (0.59) 27.3 (0.67) 19.6 (0.6) 51.1 (0.67) 72.4 (0.37) 24.6 (0.36) 67 (0.38) 43.3 (0.62) 35.9 (0.62) 26.1 (0.64) 45.7 (0.68) 21 (0.61) 26.6 (0.66) 52.3 (0.66) 33.6 (0.67) 36.3 (0.67) 45.5 (0.65)
Copper 270 46.7 (0.65) 20 (0.75) 65.1 (0.66) 28.2 (0.74) 159 (0.85) 7.7 (0.82) 20.4 (0.89) 98.6 (0.69) 28.8 (0.68) 40.2 (0.71) 1010 (0.75) 99.7 (0.67) 40.2 (0.73) 131 (0.73) 42.1 (0.74) 43.8 (0.74) 57.8 (0.72)

Lead 400 172 (0.46) 59 (0.53) 116 (0.47) 10.9 (0.53) 305 (0.62) 3.3 (0.6) 7.9 (0.65) 411 (0.49) 20 (0.49) 111 (0.5) 268 (0.53) 113 (0.48) 227 (0.52) 552 (0.52) 175 (0.52) 175 (0.53) 139 (0.51)
Mercury 0.81 0.14 (0.016) 0.28 (0.02) 0.06 (0.018) U (0.017) 0.65 (0.019) U (0.018) U (0.02) 0.74 (0.018) U (0.018) 0.24 (0.019) 0.7 (0.02) 0.22 (0.018) 0.37 (0.02) 0.33 (0.017) 0.26 (0.02) 0.18 (0.02) 0.21 (0.019)

Nickel 310 81.2 (0.82) 57 (0.94) 18.5 (0.84) 224 (0.93) 87.3 (0.55) 12.8 (0.53) 273 (0.58) 83.2 (0.86) 197 (0.86) 75 (0.89) 64.2 (0.94) 22.7 (0.85) 72 (0.91) 99.8 (0.92) 86.8 (0.93) 98.6 (0.94) 176 (0.9)
Selenium 180 U (1) U (1.2) U (1) U (1.1) U (0.96) U (0.93) U (1) 1.4 (1.1) 1.5 (1.1) U (1.1) 1.6 (1.2) U (1) 1.1 (1.1) 1.8 (1.1) 1.7 (1.1) 1.2 B (1.2) U (1.1)

Silver 180 U (0.25) U (0.29) U (0.26) U (0.29) U (0.32) U (0.31) U (0.34) U (0.27) U (0.26) U (0.27) U (0.29) U (0.26) U (0.28) 0.27 B (0.28) 0.35 B (0.29) U (0.29) U (0.28)
Zinc 10000 60.6 (1.2) 75.1 (1.4) 79.2 (1.2) 56.1 (1.4) 201 (1.3) 13.5 (1.3) 57.8 (1.4) 166 (1.3) 45.9 (1.3) 96.2 (1.3) 79.7 (1.4) 72 (1.3) 50.6 (1.4) 221 (1.4) 139 (1.4) 134 (1.4) 80.6 (1.3)

Notes:
1 All concentrations are presented in

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 14
Summary of AOC14 Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
AOI

ENVIRON Sample ID
Lab Sample ID

Collection Depth
Depth Unit

Sample Method
Sample Date

Comments

VOC
Acetone 100
Benzene 4.8

cis-1,2-Dichloroethene 100
Ethyl Benzene 41

Tetrachloroethene 19
Toluene 100

Trichloroethene 21
Xylenes (total) 100

SVOC
Acenaphthene 100

Acenaphthylene 100
Anthracene 100

Benzo(a)anthracene 1
Benzo(a)pyrene 1

Benzo(b)fluoranthene 1
Benzo(g,h,i)perylene 100

Benzo(k)fluoranthene 3.9
bis(2-Ethylhexyl)phthalate

Carbazole
4-Chloroaniline

Chrysene 3.9
Dibenz(a,h)anthracene 0.33

Dibenzofuran 59
3,3'-Dichlorobenzidine

Dimethylphthalate
Di-n-butylphthalate

Fluoranthene 100
Fluorene 100

Hexachlorobenzene 1.2
Indeno(1,2,3-cd)pyrene 0.5

2-Methylnaphthalene
Naphthalene 100
3-Nitroaniline

Phenanthrene 100
Pyrene 100

PCB
PCBs (total) 1

Aroclor-1248
Aroclor-1254
Aroclor-1262
Aroclor-1268

INORG
Antimony

Arsenic 16
Barium 400

Beryllium 72
Cadmium 4.3

Chromium (total) 180
Copper 270

Lead 400
Mercury 0.81

Nickel 310
Selenium 180

Silver 180
Zinc 10000

Notes:
1 All concentrations are presented in

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO

B1410 B1411 B1411 B1412 B1412 B1412 B1413 B1413 B1413 B1414 B1414 B1414 B1415 B1415 B1415 B1415 B1416
AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE

B1410-SS02 B1411-SS01 B1411-SS02 B1412-SS01 B1412-SS02 B1412-SS03 B1413-SS01 B1413-SS02 B1413-SS03 B1414-SS01 B1414-SS02 B1414-SS03 B1415-SS01 B1415-SS02 B1415-SS03 B1415-SS11 B1416-SS01
775279 775291 775292 460-20527-23 460-20527-24 460-20527-25 460-20527-20 460-20527-21 460-20527-22 460-19064-1 460-19064-2 460-19064-3 460-20527-16 460-20527-18 460-20527-19 460-20527-17 460-20527-32
3.5 - 4 1.5 - 2 3.5 - 4 1 - 1.5 2 - 2.5 3 - 3.5 1 - 1.5 2 - 2.5 3 - 3.5 0 - 2 5.5 - 6 15.5 - 16 1 - 1.5 2 - 2.5 3 - 3.5 1 - 1.5 0.5 - 1

Feet Feet Feet Feet Feet Feet Feet Feet Feet Inches Feet Feet Feet Feet Feet Feet Feet
Macrocore Macrocore Macrocore Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

10/4/2006 10/4/2006 10/4/2006 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 10/25/2010 10/25/2010 10/25/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/30/2010
      Field Duplicate

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.029 J (0.39) U (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA
0.036 J (0.39) U (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA
0.12 J (0.39) U (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA

0.5 (0.039) U (0.036) U (0.038) NA NA NA NA NA NA U (0.035) U (0.19) U (0.039) NA NA NA NA NA
0.47 (0.039) U (0.036) U (0.038) NA NA NA NA NA NA U (0.035) U (0.19) U (0.039) NA NA NA NA NA
0.33 (0.039) 0.0097 J (0.036) U (0.038) NA NA NA NA NA NA U (0.035) U (0.19) U (0.039) NA NA NA NA NA
0.19 J (0.39) U (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA
0.47 (0.039) U (0.036) U (0.038) NA NA NA NA NA NA U (0.035) U (0.19) U (0.039) NA NA NA NA NA
0.1 J (0.39) 7.5 (0.36) 0.32 J (0.38) NA NA NA NA NA NA 2.3 (0.35) 15 (1.9) U (0.39) NA NA NA NA NA

0.063 J (0.39) U (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA
U (0.39) U (0.36) U (0.38) NA NA NA NA NA NA NA NA NA NA NA

0.56 (0.39) U (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA
0.061 (0.039) U (0.036) U (0.038) NA NA NA NA NA NA U (0.035) U (0.19) U (0.039) NA NA NA NA NA
0.02 J (0.39) U (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA

U (0.79) U (0.73) U (0.77) NA NA NA NA NA NA U (0.72) U (3.8) U (0.78) NA NA NA NA NA
U (0.39) U (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA
U (0.39) U (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA

0.9 (0.39) 0.02 J (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA
0.033 J (0.39) U (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA

U (0.039) U (0.036) U (0.038) NA NA NA NA NA NA U (0.035) U (0.19) U (0.039) NA NA NA NA NA
0.18 (0.039) U (0.036) U (0.038) NA NA NA NA NA NA U (0.035) U (0.19) U (0.039) NA NA NA NA NA

0.014 J (0.39) 0.024 J (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA
0.029 J (0.39) 0.026 J (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA

U (0.79) U (0.73) U (0.77) NA NA NA NA NA NA U (0.72) U (3.8) U (0.78) NA NA NA NA NA
0.54 (0.39) 0.016 J (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA

1 (0.39) 0.019 J (0.36) U (0.38) NA NA NA NA NA NA U (0.35) U (1.9) U (0.39) NA NA NA NA NA

U (0.079) U (0.074) U (0.077) 0.12 (0.069) U (0.075) U (0.075) 0.029 J (0.076) U (0.073) U (0.081) U (0.072) U (0.076) U (0.078) U (0.074) U (0.077) U (0.076) U (0.075) U (0.081)
U (0.079) U (0.074) U (0.077) U (0.069) U (0.075) U (0.075) 0.029 J (0.076) U (0.073) U (0.081) U (0.072) U (0.076) U (0.078) U (0.074) U (0.077) U (0.076) U (0.075) U (0.081)
U (0.079) U (0.074) U (0.077) 0.12 (0.069) U (0.075) U (0.075) U (0.076) U (0.073) U (0.081) U (0.072) U (0.076) U (0.078) U (0.074) U (0.077) U (0.076) U (0.075) U (0.081)
U (0.079) U (0.074) U (0.077) U (0.069) U (0.075) U (0.075) U (0.076) U (0.073) U (0.081) U (0.072) U (0.076) U (0.078) U (0.074) U (0.077) U (0.076) U (0.075) U (0.081)
U (0.079) U (0.074) U (0.077) U (0.069) U (0.075) U (0.075) U (0.076) U (0.073) U (0.081) U (0.072) U (0.076) U (0.078) U (0.074) U (0.077) U (0.076) U (0.075) U (0.081)

U (1.2) U (1.1) U (1.1) U (2) 2.8 (2.2) U (2.1) U (2.3) U (2.2) U (2.3) U (2) U (2.3) U (2.2) U (2.1) U (2.1) 2.1 (2.1) U (2.2) U (2.4)
7.4 (1.1) 3.1 (0.99) 2.2 (1) 3.6 (1) 42.1 (1.1) 6.8 (1.1) 1.9 (1.1) 2.5 (1.1) 3.9 (1.2) 3.6 (1) 3.9 (1.1) 3.9 (1.1) 3.6 (1) 6.7 (1) 6.2 (1.1) 3.9 (1.1) 5.6 (1.2)

275 (0.31) 39.1 B (0.29) 31.3 B (0.3) 163 (40.3) 1900 (44.8) 132 (43) 27.6 J (45.2) 40.4 J (43) 52.1 (46.9) 48.9 (40.2) 33.2 J (45.1) 59.1 (43.4) 37.3 J (41.2) 86.6 (41.7) 366 (42.9) 37.1 J (43.1) 89.8 (48.4)
0.57 (0.024) 0.57 (0.022) 0.51 (0.023) U (0.4) 0.49 (0.45) 0.6 (0.43) 0.26 J (0.45) 0.41 J (0.43) 0.43 J (0.47) 0.33 J (0.4) 0.34 J (0.45) 0.54 (0.43) 0.25 J (0.41) 0.46 (0.42) 0.35 J (0.43) 0.29 J (0.43) 0.21 J (0.48)
0.3 B (0.12) U (0.11) U (0.12) U (1) 1 J (1.1) 0.82 J (1.1) U (1.1) U (1.1) U (1.2) U (1) U (1.1) U (1.1) U (1) U (1) 0.17 J (1.1) U (1.1) U (1.2)
59.4 (0.66) 41.1 (0.61) 51.7 (0.65) 15.1 (2) 128 (2.2) 43.5 (2.1) 12.7 (2.3) 18 (2.2) 24.4 (2.3) 18.4 (2) 32.8 (2.3) 45.5 (2.2) 21.4 (2.1) 44.3 (2.1) 41.9 (2.1) 22.6 (2.2) 36.6 (2.4)
77.8 (0.73) 32.6 (0.68) 32.2 (0.72) 36.1 (5) 119 (5.6) 49 (5.4) 30.8 (5.7) 18.9 (5.4) 30.2 (5.9) 27.1 (5) 15.7 (5.6) 19.7 (5.4) 11.7 (5.2) 34.2 (5.2) 30 (5.4) 12.9 (5.4) 29.3 (6)
488 (0.52) 9 (0.48) 6.6 (0.51) 98.9 (1) 961 (1.1) 145 (1.1) 41.1 (1.1) 7.3 (1.1) 108 (1.2) 26.8 (1) 6.6 (1.1) 9.1 (1.1) 57 (1) 168 (1) 491 (1.1) 76.2 (1.1) 86.5 (1.2)

0.26 (0.02) U (0.018) U (0.016) NA NA NA NA NA NA U (0.034) U (0.035) U (0.039) NA NA NA NA NA
158 (0.92) 116 (0.86) 117 (0.9) 26.6 (8.1) 106 (9) 397 (8.6) 119 (9) 78.6 (8.6) 94.5 (9.4) 162 (8) 161 (9) 292 (8.7) 37 (8.2) 102 (8.3) 86.6 (8.6) 38.6 (8.6) 57.9 (9.7)

2.1 (1.1) 2 (1.1) U (1.1) U (2) 1 J (2.2) U (2.1) U (2.3) U (2.2) U (2.3) U (2) U (2.3) U (2.2) U (2.1) 1.1 J (2.1) U (2.1) U (2.2) U (2.4)
0.91 B (0.28) U (0.26) U (0.28) U (2) U (2.2) U (2.1) U (2.3) U (2.2) U (2.3) U (2) U (2.3) U (2.2) U (2.1) U (2.1) U (2.1) U (2.2) U (2.4)

157 (1.4) 32.3 (1.3) 38 (1.3) 67.3 (6) 289 (6.7) 500 (6.4) 33.9 (6.8) 28.6 (6.5) 42.4 (7) 32.4 (6) 23.5 (6.8) 45.7 (6.5) 21.3 (6.2) 60.9 (6.3) 67.7 (6.4) 26.7 (6.5) 57.2 (7.3)
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TABLE 14
Summary of AOC14 Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
AOI

ENVIRON Sample ID
Lab Sample ID

Collection Depth
Depth Unit

Sample Method
Sample Date

Comments

VOC
Acetone 100
Benzene 4.8

cis-1,2-Dichloroethene 100
Ethyl Benzene 41

Tetrachloroethene 19
Toluene 100

Trichloroethene 21
Xylenes (total) 100

SVOC
Acenaphthene 100

Acenaphthylene 100
Anthracene 100

Benzo(a)anthracene 1
Benzo(a)pyrene 1

Benzo(b)fluoranthene 1
Benzo(g,h,i)perylene 100

Benzo(k)fluoranthene 3.9
bis(2-Ethylhexyl)phthalate

Carbazole
4-Chloroaniline

Chrysene 3.9
Dibenz(a,h)anthracene 0.33

Dibenzofuran 59
3,3'-Dichlorobenzidine

Dimethylphthalate
Di-n-butylphthalate

Fluoranthene 100
Fluorene 100

Hexachlorobenzene 1.2
Indeno(1,2,3-cd)pyrene 0.5

2-Methylnaphthalene
Naphthalene 100
3-Nitroaniline

Phenanthrene 100
Pyrene 100

PCB
PCBs (total) 1

Aroclor-1248
Aroclor-1254
Aroclor-1262
Aroclor-1268

INORG
Antimony

Arsenic 16
Barium 400

Beryllium 72
Cadmium 4.3

Chromium (total) 180
Copper 270

Lead 400
Mercury 0.81

Nickel 310
Selenium 180

Silver 180
Zinc 10000

Notes:
1 All concentrations are presented in

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO

B1416 B1416 B1417 B1417 B1417 B1418 B1418 B1418 B1419 B1419 B1419 B1420 B1420 B1420 B1421 B1421 B1421
AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE

B1416-SS02 B1416-SS03 B1417-SS01 B1417-SS02 B1417-SS03 B1418-SS01 B1418-SS02 B1418-SS03 B1419-SS01 B1419-SS02 B1419-SS03 B1420-SS01 B1420-SS02 B1420-SS03 B1421-SS01 B1421-SS02 B1421-SS03
460-20527-33 460-20527-34 460-20527-29 460-20527-30 460-20527-31 460-19064-7 460-19064-8 460-19064-9 460-20527-26 460-20527-27 460-20527-28 460-19064-4 460-19064-5 460-19064-6 460-20527-44 460-20527-45 460-20527-46

1.5 - 2 2.5 - 3 1 - 1.5 2 - 2.5 3 - 3.5 0 - 2 7 - 7.5 17 - 17.5 1 - 1.5 2 - 2.5 3 - 3.5 0 - 2 1 - 1.5 13.5 - 14 1 - 1.5 2 - 2.5 3 - 3.5
Feet Feet Feet Feet Feet Inches Feet Feet Feet Feet Feet Inches Feet Feet Feet Feet Feet

Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
11/30/2010 11/30/2010 11/30/2010 11/30/2010 11/30/2010 10/25/2010 10/25/2010 10/25/2010 11/30/2010 11/30/2010 11/30/2010 10/25/2010 10/25/2010 10/25/2010 11/30/2010 11/30/2010 11/30/2010

      

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA U (0.38) U (0.38) U (0.42) NA NA NA U (0.34) U (0.38) U (0.4) NA NA NA
NA NA NA NA NA U (0.38) U (0.38) U (0.42) NA NA NA U (0.34) U (0.38) U (0.4) NA NA NA
NA NA NA NA NA U (0.38) U (0.38) U (0.42) NA NA NA U (0.34) U (0.38) U (0.4) NA NA NA
NA NA NA NA NA 0.072 (0.038) U (0.038) U (0.042) NA NA NA U (0.034) 0.097 (0.038) U (0.04) NA NA NA
NA NA NA NA NA 0.082 (0.038) U (0.038) U (0.042) NA NA NA U (0.034) 0.085 (0.038) U (0.04) NA NA NA
NA NA NA NA NA 0.089 (0.038) U (0.038) U (0.042) NA NA NA U (0.034) 0.1 (0.038) U (0.04) NA NA NA
NA NA NA NA NA 0.09 J (0.38) U (0.38) U (0.42) NA NA NA U (0.34) 0.042 J (0.38) U (0.4) NA NA NA
NA NA NA NA NA 0.051 (0.038) U (0.038) U (0.042) NA NA NA U (0.034) 0.065 (0.038) U (0.04) NA NA NA
NA NA NA NA NA 0.29 J (0.38) U (0.38) U (0.42) NA NA NA U (0.34) 0.37 J (0.38) U (0.4) NA NA NA
NA NA NA NA NA U (0.38) U (0.38) U (0.42) NA NA NA U (0.34) U (0.38) U (0.4) NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 0.1 J (0.38) U (0.38) U (0.42) NA NA NA U (0.34) 0.11 J (0.38) U (0.4) NA NA NA
NA NA NA NA NA U (0.038) U (0.038) U (0.042) NA NA NA U (0.034) U (0.038) U (0.04) NA NA NA
NA NA NA NA NA U (0.38) U (0.38) U (0.42) NA NA NA U (0.34) U (0.38) U (0.4) NA NA NA
NA NA NA NA NA U (0.76) U (0.77) U (0.86) NA NA NA U (0.69) U (0.77) U (0.8) NA NA NA
NA NA NA NA NA U (0.38) U (0.38) U (0.42) NA NA NA U (0.34) U (0.38) U (0.4) NA NA NA
NA NA NA NA NA U (0.38) U (0.38) U (0.42) NA NA NA U (0.34) U (0.38) U (0.4) NA NA NA
NA NA NA NA NA 0.13 J (0.38) U (0.38) U (0.42) NA NA NA U (0.34) 0.094 J (0.38) U (0.4) NA NA NA
NA NA NA NA NA U (0.38) U (0.38) U (0.42) NA NA NA U (0.34) U (0.38) U (0.4) NA NA NA
NA NA NA NA NA 0.21 (0.038) U (0.038) U (0.042) NA NA NA U (0.034) U (0.038) U (0.04) NA NA NA
NA NA NA NA NA 0.083 (0.038) U (0.038) U (0.042) NA NA NA U (0.034) 0.053 (0.038) U (0.04) NA NA NA
NA NA NA NA NA U (0.38) U (0.38) U (0.42) NA NA NA U (0.34) U (0.38) U (0.4) NA NA NA
NA NA NA NA NA U (0.38) U (0.38) U (0.42) NA NA NA U (0.34) U (0.38) U (0.4) NA NA NA
NA NA NA NA NA U (0.76) U (0.77) U (0.86) NA NA NA U (0.69) U (0.77) U (0.8) NA NA NA
NA NA NA NA NA U (0.38) U (0.38) U (0.42) NA NA NA U (0.34) 0.09 J (0.38) U (0.4) NA NA NA
NA NA NA NA NA 0.11 J (0.38) U (0.38) U (0.42) NA NA NA U (0.34) 0.12 J (0.38) U (0.4) NA NA NA

U (0.077) U (0.077) U (0.081) U (0.076) U (0.076) 1.8 (0.15) U (0.077) U (0.086) 1.5 (0.14) 16 (0.84) 0.077 J (0.082) 0.1 (0.069) 49 (3.8) U (0.08) 0.26 (0.073) U (0.078) U (0.081)
U (0.077) U (0.077) U (0.081) U (0.076) U (0.076) 1.8 (0.15) U (0.077) U (0.086) U (0.14) 16 (0.84) 0.077 J (0.082) 0.1 (0.069) 49 (3.8) U (0.08) 0.26 (0.073) U (0.078) U (0.081)
U (0.077) U (0.077) U (0.081) U (0.076) U (0.076) U (0.15) U (0.077) U (0.086) 1.5 (0.14) U (0.84) U (0.082) U (0.069) U (3.8) U (0.08) U (0.073) U (0.078) U (0.081)
U (0.077) U (0.077) U (0.081) U (0.076) U (0.076) U (0.15) U (0.077) U (0.086) U (0.14) U (0.84) U (0.082) U (0.069) U (3.8) U (0.08) U (0.073) U (0.078) U (0.081)
U (0.077) U (0.077) U (0.081) U (0.076) U (0.076) U (0.15) U (0.077) U (0.086) U (0.14) U (0.84) U (0.082) U (0.069) U (3.8) U (0.08) U (0.073) U (0.078) U (0.081)

U (2.1) U (2.1) 2.7 (2.4) U (2.2) U (2.3) 1.6 J (2.1) U (2.3) U (2.6) 2.1 (2) 37.8 (2.4) 1 J (2.4) U (5.1) 1.4 J (2.2) U (2.2) U (2.2) U (2.3) U (2.2)
12.2 (1.1) 4.5 (1.1) 367 (1.2) 18.6 (1.1) 10.1 (1.1) 46.1 (1.1) 3.4 (1.2) 3.2 (1.3) 5.2 (1) 12.3 (1.2) 19.5 (1.2) 5.8 (2.6) 2.5 (1.1) 4.8 (1.1) U (1.1) 1.5 (1.2) 2.8 (1.1)

60.8 (42.2) 55.7 (42.4) 694 (47.1) 40.7 J (43.4) 57.6 (45.5) 220 (43) 22.1 J (46.3) 36.2 J (51.2) 230 (40.2) 1270 (48.1) 235 (47.6) 44.5 J (102) 136 (43.4) 73.1 (44.3) 71.9 (43.3) 468 (46.4) 130 (44.3)
0.51 (0.42) 0.56 (0.42) 0.48 (0.47) 0.38 J (0.43) 0.56 (0.45) 0.52 (0.43) 0.37 J (0.46) 0.37 J (0.51) U (0.4) 0.36 J (0.48) 0.47 J (0.48) U (1) 0.38 J (0.43) 0.54 (0.44) U (0.43) 0.46 (0.46) 0.58 (0.44)

8.5 (1.1) U (1.1) 0.9 J (1.2) U (1.1) U (1.1) 0.3 J (1.1) U (1.2) U (1.3) 0.59 J (1) 3.8 (1.2) U (1.2) U (2.6) 0.46 J (1.1) U (1.1) U (1.1) U (1.2) U (1.1)
63.7 (2.1) 38.4 (2.1) 113 (2.4) 23.2 (2.2) 108 (2.3) 44.2 (2.1) 28.5 (2.3) 29.1 (2.6) 33 (2) 82.1 (2.4) 33.1 (2.4) 7 (5.1) 27.1 (2.2) 43.4 (2.2) 6 (2.2) 27.3 (2.3) 51.9 (2.2)
137 (5.3) 26.9 (5.3) 365 (5.9) 24.9 (5.4) 24.8 (5.7) 353 (5.4) 27.1 (5.8) 13.4 (6.4) 85.4 (5) 663 (6) 123 (5.9) 10.3 J (12.8) 1010 (5.4) 22.1 (5.5) 25.9 (5.4) 34.5 (5.8) 22.9 (5.5)
181 (1.1) 10.7 (1.1) 1990 (1.2) 17.6 (1.1) 11.4 (1.1) 591 (1.1) 13.2 (1.2) 4.7 (1.3) 136 (1) 44400 (30) 419 (1.2) 17.9 (2.6) 146 (1.1) 9 (1.1) 17.9 (1.1) 89.3 (1.2) 365 (1.1)

NA NA NA NA NA 0.28 (0.036) U (0.036) U (0.039) NA NA NA U (0.032) 0.61 (0.038) U (0.034) NA NA NA
179 (8.4) 166 (8.5) 87.5 (9.4) 119 (8.7) 183 (9.1) 85.3 (8.6) 119 (9.3) 355 (10.2) 22.4 (8) 109 (9.6) 236 (9.5) 10.3 J (20.5) 49.2 (8.7) 350 (8.9) 9.2 (8.7) 96.9 (9.3) 238 (8.9)

U (2.1) U (2.1) 1.3 J (2.4) U (2.2) U (2.3) U (2.1) U (2.3) U (2.6) U (2) U (2.4) U (2.4) U (5.1) U (2.2) U (2.2) U (2.2) U (2.3) U (2.2)
U (2.1) U (2.1) U (2.4) U (2.2) U (2.3) U (2.1) U (2.3) U (2.6) U (2) 3.5 (2.4) U (2.4) U (5.1) U (2.2) U (2.2) U (2.2) U (2.3) U (2.2)

192 (6.3) 67.1 (6.4) 219 (7.1) 43 (6.5) 41.3 (6.8) 176 (6.4) 34.1 (6.9) 25.5 (7.7) 96.5 (6) 688 (7.2) 249 (7.1) 19 (15.3) 102 (6.5) 44.1 (6.7) 27.8 (6.5) 68.5 (7) 53.4 (6.6)
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TABLE 14
Summary of AOC14 Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
AOI

ENVIRON Sample ID
Lab Sample ID

Collection Depth
Depth Unit

Sample Method
Sample Date

Comments

VOC
Acetone 100
Benzene 4.8

cis-1,2-Dichloroethene 100
Ethyl Benzene 41

Tetrachloroethene 19
Toluene 100

Trichloroethene 21
Xylenes (total) 100

SVOC
Acenaphthene 100

Acenaphthylene 100
Anthracene 100

Benzo(a)anthracene 1
Benzo(a)pyrene 1

Benzo(b)fluoranthene 1
Benzo(g,h,i)perylene 100

Benzo(k)fluoranthene 3.9
bis(2-Ethylhexyl)phthalate

Carbazole
4-Chloroaniline

Chrysene 3.9
Dibenz(a,h)anthracene 0.33

Dibenzofuran 59
3,3'-Dichlorobenzidine

Dimethylphthalate
Di-n-butylphthalate

Fluoranthene 100
Fluorene 100

Hexachlorobenzene 1.2
Indeno(1,2,3-cd)pyrene 0.5

2-Methylnaphthalene
Naphthalene 100
3-Nitroaniline

Phenanthrene 100
Pyrene 100

PCB
PCBs (total) 1

Aroclor-1248
Aroclor-1254
Aroclor-1262
Aroclor-1268

INORG
Antimony

Arsenic 16
Barium 400

Beryllium 72
Cadmium 4.3

Chromium (total) 180
Copper 270

Lead 400
Mercury 0.81

Nickel 310
Selenium 180

Silver 180
Zinc 10000

Notes:
1 All concentrations are presented in

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO

B1422 B1422 B1422 B1422 B1422 B1423 B1423 B1423 B1423 B1424 B1424 B1424 B1425 B1425 B1425
AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 OFFSITE AOC 14 OFFSITE AOC 14 OFFSITE 

B1422-02 B1422-1015 B1422-2025 B1422-3035 B1422-2025D B1423-02 B1423-1015 B1423-2025 B1423-3035 B1424-02 B1424-1015 B1424-2025 1425-0002 1425-1015 1425-2025
460-29228-85 460-29228-86 460-29228-87 460-29228-89 460-29228-88 460-29228-81 460-29228-82 460-29228-83 460-29228-84 460-40020-1 460-40020-2 460-40020-3 460-47865-1 460-47865-2 460-47865-3

0 - 2 1 - 1.5 2 - 2.5 3 - 3.5 2 - 2.5 0 - 2 1 - 1.5 2 - 2.5 3 - 3.5 0 - 2 1 - 1.5 2 - 2.5 0 - 2 1 - 1.5 2 - 2.5
Inches Feet Feet Feet Feet Inches Feet Feet Feet Inches Feet Feet Inches Feet Feet

Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Hand Auger Hand Auger Hand Auger Hand Auger Hand Auger Hand Auger
7/25/2011 7/25/2011 7/25/2011 7/25/2011 7/25/2011 7/25/2011 7/25/2011 7/25/2011 7/25/2011 5/9/2012 5/9/2012 5/9/2012 12/4/2012 12/4/2012 12/4/2012

    Field Duplicate   

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 41.8 (1.1) 258 (1) 141 (1.1) 11.8 (1) 41.3 (1.2) 36.2 (1.1) 7.3 (1.1) 7.9 (1.1) 6.5 (1) NA

98.4 (40.3) 40 J (44.5) 67.2 (40.3) 84.8 (40.2) 78.7 (42.2) 226 (42.2) 502 (40.4) 146 (42.6) 36.3 J (40) 247 (46.2) 157 (45.4) 45.7 (43.4) NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA 95.6 (5.8) 68.5 (5.7) 20.9 (5.4) 64.9 (5.7) 33.5 (5.1) NA
NA NA NA 49.2 (0.99) 26.2 (1) NA NA NA NA 585 (1.2) 416 (1.1) 44.3 (1.1) 785 (1.1) 402 (1) 268 (1.1)
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

48.3 (8.1) 18.5 (8.9) 217 (8.1) 327 (8) 278 (8.4) 133 (8.4) 80.4 (8.1) 96.2 (8.5) 106 (8) NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 14
Summary of AOC14 Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
AOI

ENVIRON Sample ID
Lab Sample ID

Collection Depth
Depth Unit

Sample Method
Sample Date

Comments

VOC
Acetone 100
Benzene 4.8

cis-1,2-Dichloroethene 100
Ethyl Benzene 41

Tetrachloroethene 19
Toluene 100

Trichloroethene 21
Xylenes (total) 100

SVOC
Acenaphthene 100

Acenaphthylene 100
Anthracene 100

Benzo(a)anthracene 1
Benzo(a)pyrene 1

Benzo(b)fluoranthene 1
Benzo(g,h,i)perylene 100

Benzo(k)fluoranthene 3.9
bis(2-Ethylhexyl)phthalate

Carbazole
4-Chloroaniline

Chrysene 3.9
Dibenz(a,h)anthracene 0.33

Dibenzofuran 59
3,3'-Dichlorobenzidine

Dimethylphthalate
Di-n-butylphthalate

Fluoranthene 100
Fluorene 100

Hexachlorobenzene 1.2
Indeno(1,2,3-cd)pyrene 0.5

2-Methylnaphthalene
Naphthalene 100
3-Nitroaniline

Phenanthrene 100
Pyrene 100

PCB
PCBs (total) 1

Aroclor-1248
Aroclor-1254
Aroclor-1262
Aroclor-1268

INORG
Antimony

Arsenic 16
Barium 400

Beryllium 72
Cadmium 4.3

Chromium (total) 180
Copper 270

Lead 400
Mercury 0.81

Nickel 310
Selenium 180

Silver 180
Zinc 10000

Notes:
1 All concentrations are presented in

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO

B1426 B1426 B1440 B1440 B1440
AOC 14 OFFSITE AOC 14 OFFSITE AOC 14 ONSITE AOC 14 ONSITE AOC 14 ONSITE

1426-0002 1426-1015 B1440-02 B1440-1015 B1440-2025
460-47865-5 460-47865-6 460-40020-5 460-40020-6 460-40020-7

0 - 2 1 - 1.5 0 - 2 1 - 1.5 2 - 2.5
Inches Feet Inches Feet Feet

Hand Auger Hand Auger Hand Auger Hand Auger Hand Auger
12/4/2012 12/4/2012 5/9/2012 5/9/2012 5/9/2012

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA 9.6 (1.1) 8.1 (1.1) 4.5 (1.1)
NA NA 98.7 (45.1) 103 (44.3) 46.9 (44.1)
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

80 (5.7) NA NA NA NA
1140 (1.1) 5020 (5.9) NA NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
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TABLE 15A
Summary of  AOC 15 Sampling Results

Sun Chemical Corporation
Site No. C243024

Location B1503 B1503 B1503 B1504 B1504 B1504 B1505 B1505 B1505
ENVIRON Sample ID B1503-SS01 B1503-SS02 B1503-SS03 B1504-SS01 B1504-SS02 B1504-SS03 B1505-SS01 B1505-SS02 B1505-SS03

Lab Sample ID 460-20527-38 460-20527-39 460-20527-40 460-20527-41 460-20527-42 460-20527-43 460-20527-35 460-20527-36 460-20527-37
Collection Depth (ft bgs) 0.5 - 1 1.5 - 2 2.5 - 3 1 - 1.5 2 - 2.5 3 - 3.5 1 - 1.5 2 - 2.5 3 - 3.5

Sample Method Grab Grab Grab Grab Grab Grab Grab Grab Grab
Sample Date 11/30/2010 11/30/2010 11/30/2010 11/30/2010 11/30/2010 11/30/2010 11/30/2010 11/30/2010 11/30/2010

Comments   

INORG
Lead 400 111 (1.1) 23.1 (3) 18.1 (1) 197 (1.1) 15 (1.1) 12.5 (1.1) 482 (1.1) 364 (1.2) 60.4 (1.1)

Nickel 310 172 (8.9) 354 (24.1) 272 (8.3) 73 (8.7) 63.2 (8.8) 50.8 (8.7) 97.8 (9.1) 90.2 (9.2) 183 (8.6)
Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 15B
Summary of AOC 15_2 Sampling Results

Sun Chemical Corporation
Site No. C243024Location B1501 B1501 B1502 B1502

AOI HISTORIC HISTORIC HISTORIC HISTORIC
ENVIRON Sample ID B1501-SS01 B1501-SS02 B1502-SS01 B1502-SS02

Lab Sample ID 775569 775570 775572 775573
Matrix Soil Soil Soil Soil

Collection Depth (ft bgs) 1 - 1.5 3 - 3.5 1 - 1.5 3.5 - 4
Depth Unit Feet Feet Feet Feet

Sample Method Macrocore Macrocore Macrocore Macrocore
Sample Date 10/5/2006 10/5/2006 10/5/2006 10/5/2006

Excavation Status EXCAVATEDEXCAVATEDEXCAVATEDEXCAVATED
Comments  

INORG
Antimony 4.3 (1.1) U (1.1) U (1.1) U (1.1)

Arsenic 16 7.3 (1) 5.4 (1) 4.1 (1) 6.2 (1)
Barium 400 191 (0.29) 60.7 (0.3) 42.2 B (0.29) 123 (0.3)

Beryllium 72 0.47 (0.023) 0.74 (0.023) 0.46 (0.022) 0.76 (0.023)
Cadmium 4.3 0.43 B (0.11) 0.24 B (0.11) 0.16 B (0.11) 0.35 B (0.12)

Chromium (total) 180 97.5 (0.63) 56.4 (0.64) 29.7 (0.63) 34.9 (0.65)
Copper 270 67.3 (0.7) 31.2 (0.71) 19.2 (0.7) 29.6 (0.71)

Lead 400 1430 (0.5) 11 (0.5) 51.5 (0.49) 9.4 (0.51)
Mercury 0.81 0.23 (0.019) U (0.019) 0.07 (0.019) U (0.019)

Nickel 310 79.4 (0.88) 175 (0.89) 66.7 (0.87) 124 (0.9)
Selenium 180 1.1 B (1.1) 1.8 (1.1) 1.1 (1.1) 1.5 (1.1)

Silver 180 0.33 B (0.27) U (0.27) U (0.27) U (0.28)
Zinc 10000 94.4 (1.3) 61.2 (1.3) 40.5 (1.3) 45.6 (1.3)

Notes:
1 All concentrations are presented in  mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 Concentrations that exceed the NYSDEC Restricted Residential SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 16
Summary of AOC 16 Sampling Results

Sun Chemical Corporation
Site No. C243024Location MW02 MW02 MW02 MW02 B1601 B1601 B1603 B1603

AOI HISTORIC HISTORIC HISTORIC HISTORIC HISTORIC HISTORIC HISTORIC HISTORIC
ENVIRON Sample ID MW2-SS01 MW2-SS02 MW02-SS01 MW02-SS01D B1601-SS01 B1601-SS02B1603-SS01B1603-SS02

Lab Sample ID 765442 765443 775883 775884 775603 775604 775593 775595
Matrix Soil Soil Soil Soil Soil Soil Soil Soil

Collection Depth (ft bgs) 2 - 2.5 4 - 4.5 1.5 - 2 1.5 - 2 2 - 2.5 3.5 - 4 2 - 2.5 3.5 - 4
Depth Unit Feet Feet Feet Feet Feet Feet Feet Feet

Sample Method Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore
Sample Date 8/28/2006 8/28/2006 10/6/2006 10/6/2006 10/5/2006 10/5/2006 10/5/2006 10/5/2006

Excavation Status NEXCAVATEDNEXCAVATEDNEXCAVATEDNEXCAVATEDEXCAVATEDEXCAVATEDEXCAVATEDEXCAVATED
Comments Field Duplicate

PHYS
pH 8.36 (0) 8.71 (0) 8.52 (0) 8.03 (0)

INORG
Antimony U (1.4) U (1.3) U (1.3) U (1.3) U (1.3) U (1.2) U (1.3) 9.7 (1.4)

Arsenic 16 11.6 (0.77) 2.6 (0.73) 4.4 (0.72) 2.9 (0.72) 1.7 (0.71) 1 B (0.65) 2.6 (0.72) 2.4 (0.77)
Barium 400 102 (0.41) 54.6 (0.39) 47.7 (0.38) 64.4 (0.38) 39.1 B (0.38) 37.9 B (0.34) 262 (0.38) 280 (0.41)

Beryllium 72 1.4 (0.072) 0.45 (0.068) 0.64 (0.067) 0.59 (0.068) 0.44 (0.067) 0.44 (0.061) 0.58 (0.068) 0.58 (0.072)
Cadmium 4.3 U (0.097) U (0.091) 0.17 B (0.09) 0.47 B (0.09) U (0.089) U (0.081) U (0.09) U (0.096)

Chromium (total) 180 113 (0.39) 29.3 (0.36) 63 (0.36) 47.7 (0.36) 29 (0.35) 23.7 (0.32) 29.9 (0.36) 31.6 (0.39)
Copper 270 87 (0.89) 17.6 (0.84) 34.8 (0.83) 40.2 (0.83) 227 (0.82) 16 (0.75) 28.8 (0.84) 31.6 (0.89)

Lead 400 20.5 (0.65) 6.3 (0.61) 22.6 (0.61) 40.1 (0.61) 6.3 (0.6) 6.6 (0.55) 10.5 (0.61) 51.9 (0.65)
Mercury 0.81 U (0.02) U (0.016) 0.07 (0.016) 0.03 (0.019) U (0.018) U (0.019) U (0.019) U (0.02)

Nickel 310 623 (0.58) 218 (0.54) 89.9 (0.54) 68.5 (0.54) 215 (0.53) 191 (0.49) 113 (0.54) 110 (0.58)
Selenium 180 U (1) U (0.95) U (0.94) U (0.95) 0.9 B (0.93) U (0.85) 1.1 (0.95) 1.1 B (1)

Zinc 10000 49.2 (1.4) 33.4 (1.3) 64.2 (1.3) 104 (1.3) 32.3 (1.3) 35.3 (1.2) 85.9 (1.3) 50.2 (1.4)

Notes:
1 All concentrations are presented in  mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 Concentrations that exceed the NYSDEC Restricted Residential SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 16
Summary of AOC 16 Sampling Results

Sun Chemical Corporation
Site No. C243024B1603 B1604 B1604 B1605 B1605 B1605 B1606 B1606

HISTORIC HISTORIC HISTORIC HISTORIC HISTORIC HISTORIC HISTORIC HISTORIC
603-SS01D B1604-SS01B1604-SS02 B1605-SS01B1605-SS021605-SS02D B1606-SS01 B1606-SS02

775594 775591 775592 775588 775589 775590 775608 775609
Soil Soil Soil Soil Soil Soil Soil Soil

2 - 2.5 2 - 2.5 3.5 - 4 2 - 2.5 3.5 - 4 3.5 - 4 2 - 2.5 3.5 - 4
Feet Feet Feet Feet Feet Feet Feet Feet

Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore Macrocore
10/5/2006 10/5/2006 10/5/2006 10/5/2006 10/5/2006 10/5/2006 10/5/2006 10/5/2006

XCAVATED Excavated Excavated Excavated Excavated ExcavatedEXCAVATEDEXCAVATED
d Duplicate ld Duplicate

8.48 (0) 5.56 (0) 5.61 (0) 4.68 (0) 4.91 (0) 4.94 (0) 7.32 (0) 8.16 (0)

U (1.3) U (1.1) U (1.1) U (1.2) U (1.1) U (1.1) 8.9 (1.4) U (1.2)
2.6 (0.73) 3.6 (1) 2.9 (0.99) 5.8 (1.1) 4.1 (1) 3.7 (1) 13.4 (0.78) 1.6 (0.65)

261 (0.39) 71.3 (0.29) 61.9 (0.29) 32.9 B (0.31) 33.2 B (0.3) 58.3 (0.3) 598 (0.42) 38.6 B (0.34)
0.6 (0.068) 0.57 (0.022) 0.46 (0.022) 0.67 (0.024) 0.66 (0.023) 0.64 (0.023) 0.58 (0.074) 0.46 (0.061)

U (0.091) 0.21 B (0.11) 0.3 B (0.11) 13.5 (0.12) 20.8 (0.11) 18.9 (0.12) 1.2 B (0.098) U (0.081)
28.4 (0.36) 85.5 (0.62) 54.9 (0.62) 35.5 (0.66) 34.6 (0.64) 31.4 (0.64) 449 (0.39) 34 (0.32)
38.4 (0.84) 116 (0.69) 261 (0.69) 16.4 (0.73) 17.6 (0.71) 16 (0.71) 172 (0.91) 18.8 (0.75)
10.4 (0.62) 6.5 (0.49) 6.5 (0.49) 10 (0.52) 8 (0.5) 7.6 (0.51) 1300 (0.66) 16.2 (0.55)

U (0.016) U (0.018) U (0.018) U (0.017) U (0.016) U (0.016) 1.2 (0.02) U (0.019)
112 (0.55) 411 (0.86) 269 (0.86) 51.8 (0.92) 113 (0.89) 74.8 (0.9) 82 (0.59) 190 (0.49)

U (0.96) U (1.1) U (1.1) U (1.1) 1.1 (1.1) 1.3 (1.1) 2 (1) 1 B (0.85)
112 (1.3) 43.2 (1.3) 32.4 (1.3) 41.9 (1.4) 36.8 (1.3) 34.8 (1.3) 245 (1.4) 35.6 (1.2)
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TABLE 17
Summary of AOC 17 Sampling Results

Sun Chemical Corporation
Site No. C243024Location MW04 MW04

AOI HISTORIC HISTORIC
ENVIRON Sample ID MW4-SS01 MW4-SS02

Lab Sample ID 765876 765877
Matrix Soil Soil

Collection Depth (ft bgs) 1 - 1.5 4.5 - 5
Depth Unit Feet Feet

Sample Method Macrocore Macrocore
Sample Date 8/30/2006 8/30/2006

Excavation Status
Comments

VOC
Acetone 100 0.022 B (0.0046) 0.01 B (0.0043)
Benzene 4.8 U (0.0009) U (0.0009)

Bromodichloromethane U (0.0009) U (0.0009)
Bromoform U (0.0037) U (0.0035)

Bromomethane U (0.0046) U (0.0043)
2-Butanone 100 U (0.0046) U (0.0043)

Carbon Disulfide U (0.0046) U (0.0043)
Carbon Tetrachloride 2.4 U (0.0018) U (0.0017)

Chlorobenzene 100 U (0.0046) U (0.0043)
Chloroethane U (0.0046) U (0.0043)

Chloroform 49 U (0.0046) U (0.0043)
Chloromethane U (0.0046) U (0.0043)

Dibromochloromethane U (0.0046) U (0.0043)
1,1-Dichloroethane 26 U (0.0046) U (0.0043)
1,2-Dichloroethane 3.1 0.002 (0.0018) 0.0007 J (0.0017)
1,1-Dichloroethene 100 U (0.0018) U (0.0017)

cis-1,2-Dichloroethene 100 U (0.0046) U (0.0043)
trans-1,2-Dichloroethene 100 U (0.0046) U (0.0043)

1,2-Dichloropropane U (0.0009) U (0.0009)
cis-1,3-Dichloropropene U (0.0046) U (0.0043)

trans-1,3-Dichloropropene U (0.0046) U (0.0043)
Ethyl Benzene 41 U (0.0037) U (0.0035)

2-Hexanone U (0.0046) U (0.0043)
4-Methyl-2-pentanone U (0.0046) U (0.0043)

Methylene Chloride 100 U (0.0028) U (0.0026)
Styrene U (0.0046) U (0.0043)

1,1,2,2-Tetrachloroethane U (0.0009) U (0.0009)
Tetrachloroethene 19 U (0.0009) U (0.0009)

Toluene 100 U (0.0046) U (0.0043)
1,1,1-Trichloroethane 100 U (0.0046) U (0.0043)
1,1,2-Trichloroethane U (0.0028) U (0.0026)

Trichloroethene 21 U (0.0009) U (0.0009)
Vinyl Chloride 0.9 U (0.0046) U (0.0043)
Xylenes (total) 100 U (0.0046) U (0.0043)

SVOC
Acenaphthene 100 0.024 J (0.38) U (0.38)

Acenaphthylene 100 0.021 J (0.38) U (0.38)
Anthracene 100 0.036 J (0.38) U (0.38)

Benzo(a)anthracene 1 0.15 (0.038) U (0.038)
Benzo(a)pyrene 1 0.16 (0.038) U (0.038)

Benzo(b)fluoranthene 1 0.17 (0.038) U (0.038)
Benzo(g,h,i)perylene 100 0.048 J (0.38) U (0.38)

Benzo(k)fluoranthene 3.9 0.18 (0.038) U (0.038)
bis(2-Chloroethoxy)methane U (0.38) U (0.38)

bis(2-Chloroethyl) ether U (0.038) U (0.038)
bis(2-Ethylhexyl)phthalate 0.18 J (0.38) U (0.38)

4-Bromophenyl-phenyl ether U (0.38) U (0.38)
Butylbenzylphthalate U (0.38) U (0.38)

Carbazole 0.024 J (0.38) U (0.38)

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 17
Summary of AOC 17 Sampling Results

Sun Chemical Corporation
Site No. C2430244-Chloro-3-methylphenol

4-Chloroaniline 0.0079 J (0.38) U (0.38)
2-Chloronaphthalene U (0.38) U (0.38)

2-Chlorophenol
4-Chlorophenyl-phenyl ether U (0.38) U (0.38)

Chrysene 3.9 0.18 J (0.38) U (0.38)
Dibenz(a,h)anthracene 0.33 U (0.038) U (0.038)

Dibenzofuran 59 0.015 J (0.38) U (0.38)
1,2-Dichlorobenzene 100 U (0.38) U (0.38)
1,3-Dichlorobenzene 49 U (0.38) U (0.38)
1,4-Dichlorobenzene 13 U (0.38) U (0.38)

3,3'-Dichlorobenzidine 0.054 J (0.76) U (0.77)
2,4-Dichlorophenol

Diethylphthalate U (0.38) U (0.38)
2,4-Dimethylphenol

Dimethylphthalate 0.098 J (0.38) U (0.38)
Di-n-butylphthalate U (0.38) U (0.38)

4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol

2,4-Dinitrotoluene U (0.076) U (0.077)
2,6-Dinitrotoluene U (0.076) U (0.077)

Di-n-octylphthalate U (0.38) U (0.38)
Fluoranthene 100 0.29 J (0.38) U (0.38)

Fluorene 100 0.029 J (0.38) U (0.38)
Hexachlorobenzene 1.2 U (0.038) U (0.038)

Hexachlorobutadiene U (0.076) U (0.077)
Hexachlorocyclopentadiene U (0.38) U (0.38)

Hexachloroethane U (0.038) U (0.038)
Indeno(1,2,3-cd)pyrene 0.5 0.051 (0.038) U (0.038)

Isophorone U (0.38) U (0.38)
2-Methylnaphthalene 0.026 J (0.38) U (0.38)

2-Methylphenol 100
4-Methylphenol 100

Naphthalene 100 0.042 J (0.38) U (0.38)
2-Nitroaniline U (0.76) U (0.77)
3-Nitroaniline U (0.76) U (0.77)
4-Nitroaniline 0.048 J (0.76) U (0.77)
Nitrobenzene 15 U (0.038) U (0.038)
2-Nitrophenol
4-Nitrophenol

N-Nitrosodiphenylamine U (0.38) U (0.38)
N-Nitroso-di-n-propylamine U (0.038) U (0.038)

2,2'-oxybis(1-Chloropropane) U (0.38) U (0.38)
Pentachlorophenol 6.7

Phenanthrene 100 0.18 J (0.38) U (0.38)
Phenol 100
Pyrene 100 0.27 J (0.38) U (0.38)

1,2,4-Trichlorobenzene 0.025 J (0.038) U (0.038)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

PEST
Aldrin 0.097

alpha-BHC 0.48
beta-BHC 0.36
delta-BHC 100

gamma-BHC 1.3
Chlordane (total)

4,4'-DDD 13
4,4'-DDE 8.9
4,4'-DDT 7.9
Dieldrin 0.2
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TABLE 17
Summary of AOC 17 Sampling Results

Sun Chemical Corporation
Site No. C243024Endosulfan I 24

Endosulfan II 24
Endosulfan sulfate 24

Endrin 11
Endrin aldehyde

Endrin ketone
Heptachlor 2.1

Heptachlor epoxide
Methoxychlor

Toxaphene
PCB

PCBs (total) 1
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268

INORG
Aluminum
Antimony

Arsenic 16
Barium 400

Beryllium 72
Cadmium 4.3

Calcium
Chromium (total) 180

Cobalt
Copper 270

Cyanide (total) 27
Iron

Lead 400
Magnesium
Manganese 2000

Mercury 0.81
Nickel 310

Potassium
Selenium 180

Silver 180
Sodium

Thallium
Vanadium

Zinc 10000
Notes:

1 All concentrations are presented in  mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 Concentrations that exceed the NYSDEC Restricted Residential SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.
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TABLE 19
Summary of Blue Wing Sampling Results

Sun Chemical Corporation
Site No. C243024

Location BW01 BW01 BW01 BW02 BW02 BW02 BW03 BW04 BW04 BW04-WOL BW04A
ENVIRON Sample ID BW01-SS01-2009 BW01-SS02-2009 BW01-SS03-2009 BW02-SS01-2009 BW02-SS02-2009 BW02-SS03-2009 BW03-SS01-2009 BW04-SS01 BW04-SS02 BW04-SS03 BW04A-SS01

Lab Sample ID 979452 979453 979454 979455 979456 979457 979458 980133 980134 980135 980810
Collection Depth (ft bgs) 0.5 - 1 2 - 2.5 4 - 4.5 0.5 - 1 2 - 2.5 4 - 4.5 8 - 8.5 0.5 - 1 2 - 2.5 4 - 4.5 0.5 - 1

Sample Method Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
Sample Date 1/15/2009 1/15/2009 1/15/2009 1/15/2009 1/15/2009 1/15/2009 1/15/2009 1/21/2009 1/21/2009 1/21/2009 1/26/2009

Comments    

SVOC
Acenaphthene 100 0.11 J (0.38) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA

Acenaphthylene 100 0.027 J (0.38) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA
Anthracene 100 0.35 J (0.38) U (0.38) 0.016 J (0.37) 0.02 J (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA

Benzo(a)anthracene 1 0.56 (0.038) U (0.038) 0.029 J (0.037) 0.056 (0.038) U (0.037) U (0.038) U (0.037) U (0.038) U (0.041) U (0.038) NA
Benzo(a)pyrene 1 0.41 (0.038) U (0.038) U (0.037) U (0.038) U (0.037) U (0.038) U (0.037) U (0.038) U (0.041) U (0.038) NA

Benzo(b)fluoranthene 1 0.38 (0.038) U (0.038) U (0.037) 0.032 J (0.038) U (0.037) U (0.038) U (0.037) U (0.038) U (0.041) U (0.038) NA
Benzo(g,h,i)perylene 100 0.19 J (0.38) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA

Benzo(k)fluoranthene 3.9 0.34 (0.038) U (0.038) U (0.037) 0.04 (0.038) U (0.037) U (0.038) U (0.037) U (0.038) U (0.041) U (0.038) NA
Carbazole 0.15 J (0.38) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA
Chrysene 3.9 0.54 (0.38) U (0.38) 0.026 J (0.37) 0.065 J (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA

Dibenz(a,h)anthracene 0.33 0.072 (0.038) U (0.038) U (0.037) U (0.038) U (0.037) U (0.038) U (0.037) U (0.038) U (0.041) U (0.038) NA
Dibenzofuran 59 0.18 J (0.38) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA

Dimethylphthalate 0.16 J (0.38) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA
Fluoranthene 100 1.3 (0.38) U (0.38) 0.068 J (0.37) 0.1 J (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA

Fluorene 100 0.16 J (0.38) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA
Indeno(1,2,3-cd)pyrene 0.5 0.19 (0.038) U (0.038) U (0.037) U (0.038) U (0.037) U (0.038) U (0.037) U (0.038) U (0.041) U (0.038) NA

2-Methylnaphthalene 0.089 J (0.38) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA
Naphthalene 100 0.22 J (0.38) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA

Phenanthrene 100 1.7 (0.38) 0.024 J (0.38) 0.068 J (0.37) 0.087 J (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA
Phenol 100 0.051 J (0.38) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA
Pyrene 100 1.1 (0.38) U (0.38) 0.056 J (0.37) 0.097 J (0.38) U (0.37) U (0.38) U (0.37) U (0.38) U (0.41) U (0.38) NA

1,2,4-Trichlorobenzene 0.14 (0.038) U (0.038) U (0.037) U (0.038) U (0.037) U (0.038) 0.41 (0.037) U (0.038) U (0.041) U (0.038) NA
INORG

Arsenic 16 6 (1) 2.9 (1) 3.2 (1) 3.7 (1) 2.6 (1) 2.3 (1) 4.8 (1) 2.3 (0.73) 2.3 (0.79) 2 (0.73) 1.1 B (0.75)
Barium 400 160 (0.3) 363 (0.3) 81.3 (0.29) 68.2 (0.3) 51.7 (0.29) 49.8 (0.3) 81.7 (0.29) 456 (0.39) 88.3 (0.42) 772 (0.39) 189 (0.4)

Beryllium 72 0.49 (0.023) 0.46 (0.023) 0.44 (0.022) 0.22 B (0.023) 0.1 B (0.022) 0.21 B (0.023) 0.44 B (0.022) 0.62 (0.069) 0.72 (0.074) U (0.068) 0.55 (0.07)
Chromium (total) 180 54.1 (0.64) 78.3 (0.64) 27.3 (0.62) 101 (0.64) 62 (0.63) 211 (0.64) 354 (0.63) 48.5 (0.37) 54.2 (0.39) 245 (0.36) 38.6 (0.37)

Copper 270 31.8 (0.71) 21.2 (0.71) 17.3 (0.69) 33 (0.71) 17.9 (0.7) 35 (0.71) 132 (0.7) 24 (0.85) 20.6 (0.91) 18.6 (0.84) 39.6 (0.86)
Lead 400 59 (0.51) 7.9 (0.5) 98.8 (0.49) 335 (0.51) 176 (0.49) 150 (0.5) 15 (0.49) 13 (0.62) 10.3 (0.66) 131 (0.61) 10.7 (0.63)

Nickel 310 210 (0.9) 269 (0.89) 254 (0.86) 100 (0.9) 30.2 (0.87) 69.6 (0.89) 202 (0.88) 269 (0.55) 395 (0.59) 47.7 (0.55) 310 (0.56)
Zinc 10000 43.9 (1.3) 42.7 (1.3) 29.8 (1.3) 23 (1.3) 7.7 (1.3) 21.2 (1.3) 49.7 (1.3) 45.9 (1.3) 48.5 (1.4) 22.2 (1.3) 38.9 (1.4)

Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
B -- Blank Contamination.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 19
Summary of Blue Wing Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
ENVIRON Sample ID

Lab Sample ID
Collection Depth (ft bgs)

Sample Method
Sample Date

Comments

SVOC
Acenaphthene 100

Acenaphthylene 100
Anthracene 100

Benzo(a)anthracene 1
Benzo(a)pyrene 1

Benzo(b)fluoranthene 1
Benzo(g,h,i)perylene 100

Benzo(k)fluoranthene 3.9
Carbazole
Chrysene 3.9

Dibenz(a,h)anthracene 0.33
Dibenzofuran 59

Dimethylphthalate
Fluoranthene 100

Fluorene 100
Indeno(1,2,3-cd)pyrene 0.5

2-Methylnaphthalene
Naphthalene 100

Phenanthrene 100
Phenol 100
Pyrene 100

1,2,4-Trichlorobenzene
INORG

Arsenic 16
Barium 400

Beryllium 72
Chromium (total) 180

Copper 270
Lead 400

Nickel 310
Zinc 10000

Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
B -- Blank Contamination.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO

BW04A BW04A BW04B BW04B BW04B BW04C BW04C BW04C BW05 BW05 BW05
BW04A-SS02 BW04A-SS03 BW04B-SS01 BW04B-SS02 BW04B-SS03 BW04C-SS01 BW04C-SS02 BW04C-SS03 BW05-SS01 BW05-SS02 BW05-SS03

980811 980812 980813 980814 980815 980816 980817 980818 980136 980137 980138
2 - 2.5 4 - 4.5 0.5 - 1 2 - 2.5 4 - 4.5 0.5 - 1 2 - 2.5 4 - 4.5 0.5 - 1 2 - 2.5 4 - 4.5
Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

1/26/2009 1/26/2009 1/26/2009 1/26/2009 1/26/2009 1/26/2009 1/26/2009 1/26/2009 1/21/2009 1/21/2009 1/21/2009
   

NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.039) U (0.039) U (0.038)
NA NA NA NA NA NA NA NA U (0.039) U (0.039) U (0.038)
NA NA NA NA NA NA NA NA U (0.039) U (0.039) U (0.038)
NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.039) U (0.039) U (0.038)
NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.039) U (0.039) U (0.038)
NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.039) U (0.039) U (0.038)
NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.39) U (0.39) U (0.38)
NA NA NA NA NA NA NA NA U (0.039) U (0.039) U (0.038)

1.5 (0.75) 3 (0.77) 2 (0.75) 1.5 (0.78) 2.5 (0.77) 2.3 (0.77) 1.2 (0.78) U (0.72) 2.9 (0.75) 1.5 (0.75) 1.7 (0.72)
66.4 (0.4) 215 (0.41) 114 (0.4) 149 (0.42) 240 (0.41) 58.3 (0.41) 83.7 (0.41) 59.5 (0.38) 81.9 (0.4) 53.7 (0.4) 66.8 (0.38)
0.5 (0.07) 0.65 (0.072) 0.52 (0.071) 0.69 (0.074) 0.82 (0.072) 0.59 (0.072) 0.72 (0.073) 0.15 B (0.068) 0.34 B (0.07) 0.28 B (0.07) 0.51 (0.068)

36.5 (0.38) 59.5 (0.39) 33 (0.38) 47.4 (0.39) 40.3 (0.38) 46 (0.38) 49.4 (0.39) 162 (0.36) 107 (0.38) 25.4 (0.37) 68.6 (0.36)
22 (0.87) 21.6 (0.89) 28.3 (0.87) 21 (0.91) 18.1 (0.89) 21.3 (0.89) 20.4 (0.9) 16.3 (0.83) 54 (0.87) 27.3 (0.86) 96 (0.84)

8.3 (0.63) 10.1 (0.65) 21 (0.64) 11 (0.66) 9 (0.65) 10.1 (0.65) 10.6 (0.66) 6.5 (0.61) 11.6 (0.63) 6.9 (0.63) 8.4 (0.61)
323 (0.56) 462 (0.58) 369 (0.57) 412 (0.59) 335 (0.58) 289 (0.58) 386 (0.58) 134 (0.54) 210 (0.56) 137 (0.56) 206 (0.54)
37.2 (1.4) 47.8 (1.4) 37 (1.4) 48.3 (1.4) 40.4 (1.4) 43 (1.4) 46.6 (1.4) 24.2 (1.3) 41.8 (1.4) 28 (1.4) 36.5 (1.3)
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TABLE 19
Summary of Blue Wing Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
ENVIRON Sample ID

Lab Sample ID
Collection Depth (ft bgs)

Sample Method
Sample Date

Comments

SVOC
Acenaphthene 100

Acenaphthylene 100
Anthracene 100

Benzo(a)anthracene 1
Benzo(a)pyrene 1

Benzo(b)fluoranthene 1
Benzo(g,h,i)perylene 100

Benzo(k)fluoranthene 3.9
Carbazole
Chrysene 3.9

Dibenz(a,h)anthracene 0.33
Dibenzofuran 59

Dimethylphthalate
Fluoranthene 100

Fluorene 100
Indeno(1,2,3-cd)pyrene 0.5

2-Methylnaphthalene
Naphthalene 100

Phenanthrene 100
Phenol 100
Pyrene 100

1,2,4-Trichlorobenzene
INORG

Arsenic 16
Barium 400

Beryllium 72
Chromium (total) 180

Copper 270
Lead 400

Nickel 310
Zinc 10000

Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
B -- Blank Contamination.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO

BW06 BW06 BW06 BW07 BW07 BW07 BW07 BW08 BW08 BW08 BW09
BW06-SS01 BW06-SS11 BW06-SS02 BW07-SS01 BW07-SS02 BW07-SS03 BW07-SS33 BW08-SS01 BW08-SS02 BW08-SS03 BW09-SS01

980139 980140 980819 981217 981218 981219 981224 981220 981221 981222 981223
8 - 8.5 8 - 8.5 9 - 9.5 0.5 - 1 2 - 2.5 4 - 4.5 4 - 4.5 0.5 - 1 2 - 2.5 4 - 4.5 8 - 8.5
Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

1/21/2009 1/21/2009 1/26/2009 1/29/2009 1/29/2009 1/29/2009 1/29/2009 1/29/2009 1/29/2009 1/29/2009 1/29/2008
Field Duplicate Field Duplicate   

U (0.37) U (0.37) NA U (0.4) U (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)
U (0.37) U (0.37) NA U (0.4) U (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)
U (0.37) U (0.37) NA U (0.4) U (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)

U (0.037) U (0.037) NA U (0.04) 0.013 J (0.038) U (0.037) U (0.037) U (0.041) U (0.041) U (0.037) U (0.037)
U (0.037) U (0.037) NA U (0.04) U (0.038) U (0.037) U (0.037) U (0.041) U (0.041) U (0.037) U (0.037)
U (0.037) U (0.037) NA U (0.04) U (0.038) U (0.037) U (0.037) U (0.041) U (0.041) U (0.037) U (0.037)
U (0.37) U (0.37) NA U (0.4) U (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)

U (0.037) U (0.037) NA U (0.04) U (0.038) U (0.037) U (0.037) U (0.041) U (0.041) U (0.037) U (0.037)
U (0.37) U (0.37) NA U (0.4) U (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)
U (0.37) U (0.37) NA U (0.4) 0.01 J (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)

U (0.037) U (0.037) NA U (0.04) U (0.038) U (0.037) U (0.037) U (0.041) U (0.041) U (0.037) U (0.037)
U (0.37) U (0.37) NA U (0.4) U (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)
U (0.37) U (0.37) NA U (0.4) U (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)
U (0.37) U (0.37) NA U (0.4) 0.03 J (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)
U (0.37) U (0.37) NA U (0.4) U (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)

U (0.037) U (0.037) NA U (0.04) U (0.038) U (0.037) U (0.037) U (0.041) U (0.041) U (0.037) U (0.037)
U (0.37) U (0.37) NA U (0.4) U (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)
U (0.37) U (0.37) NA U (0.4) U (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)
U (0.37) U (0.37) NA U (0.4) 0.017 J (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)
U (0.37) U (0.37) NA U (0.4) U (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)
U (0.37) U (0.37) NA U (0.4) 0.027 J (0.38) U (0.37) U (0.37) U (0.41) U (0.41) U (0.37) U (0.37)

U (0.037) U (0.037) NA U (0.04) U (0.038) U (0.037) U (0.037) U (0.041) U (0.041) U (0.037) U (0.037)

1.9 (0.72) 1.7 (0.72) U (0.71) 3.4 (1.1) 4 (1) 2.8 (1) 2.3 (1) 4.3 (1.1) 4.1 (1.1) 2.3 (1) 1.7 (1)
30.4 B (0.38) 29.1 B (0.38) 44.3 (0.38) 140 (0.31) 188 (0.3) 47.6 (0.29) 45.2 (0.29) 84 (0.32) 71.6 (0.32) 42.1 B (0.29) 38.8 B (0.29)
0.57 (0.067) 0.4 B (0.067) 0.49 (0.067) 0.51 (0.024) 0.36 B (0.023) 0.44 B (0.022) 0.46 (0.022) 0.15 B (0.024) 0.38 B (0.024) 0.29 B (0.022) 0.58 (0.022)

101 (0.36) 84.9 (0.36) 41 (0.36) 43.2 (0.67) 409 (0.65) 440 (0.63) 419 (0.62) 38.2 (0.68) 96.8 (0.68) 44.6 (0.63) 24.6 (0.63)
70.3 (0.83) 57.3 (0.83) 63.6 (0.83) 20.5 (0.74) 27.5 (0.72) 23.1 (0.7) 21.5 (0.69) 38.4 (0.76) 58.4 (0.76) 44 (0.69) 214 (0.7)
7.4 (0.61) 7 (0.61) 10.9 (0.6) 10.6 (0.52) 16.1 (0.51) 21.3 (0.49) 19.8 (0.49) 20 (0.54) 10.2 (0.54) 5.3 (0.49) 5.5 (0.49)
349 (0.54) 288 (0.54) 238 (0.54) 315 (0.93) 175 (0.9) 448 (0.87) 352 (0.87) 48.5 (0.95) 191 (0.95) 127 (0.87) 205 (0.88)
39.9 (1.3) 34.8 (1.3) 51.5 (1.3) 34.2 (1.4) 44.8 (1.3) 52.9 (1.3) 47.3 (1.3) 9.4 (1.4) 39.6 (1.4) 23.7 (1.3) 34.6 (1.3)
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TABLE 19
Summary of Blue Wing Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
ENVIRON Sample ID

Lab Sample ID
Collection Depth (ft bgs)

Sample Method
Sample Date

Comments

SVOC
Acenaphthene 100

Acenaphthylene 100
Anthracene 100

Benzo(a)anthracene 1
Benzo(a)pyrene 1

Benzo(b)fluoranthene 1
Benzo(g,h,i)perylene 100

Benzo(k)fluoranthene 3.9
Carbazole
Chrysene 3.9

Dibenz(a,h)anthracene 0.33
Dibenzofuran 59

Dimethylphthalate
Fluoranthene 100

Fluorene 100
Indeno(1,2,3-cd)pyrene 0.5

2-Methylnaphthalene
Naphthalene 100

Phenanthrene 100
Phenol 100
Pyrene 100

1,2,4-Trichlorobenzene
INORG

Arsenic 16
Barium 400

Beryllium 72
Chromium (total) 180

Copper 270
Lead 400

Nickel 310
Zinc 10000

Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
B -- Blank Contamination.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO

BW11 BW11 BW11 BW12 BW13 BW13 BW13 BW14 BW15
BW11-SS01 BW11-SS02 BW11-SS03 BW12-SS01 BW13-SS01 BW13-SS02 BW13-SS03 BW14-SS01 BW15-SS01

982513 982514 982515 982516 984805 984806 984807 984808 984809
0.5 - 1 2 - 2.5 4 - 4.5 8 - 8.5 0.5 - 1 2 - 2.5 4 - 4.5 8 - 8.5 8 - 8.5
Grab Grab Grab Grab Grab Grab Grab Grab Grab

2/5/2009 2/5/2009 2/5/2009 2/5/2009 2/19/2009 2/19/2009 2/19/2009 2/19/2009 2/19/2009
   

U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)
U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)
U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)

U (0.039) U (0.039) U (0.039) U (0.038) U (0.037) U (0.04) U (0.038) U (0.037) U (0.039)
U (0.039) U (0.039) U (0.039) U (0.038) U (0.037) U (0.04) U (0.038) U (0.037) U (0.039)
U (0.039) U (0.039) U (0.039) U (0.038) U (0.037) U (0.04) U (0.038) U (0.037) U (0.039)
U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)

U (0.039) U (0.039) U (0.039) U (0.038) U (0.037) U (0.04) U (0.038) U (0.037) U (0.039)
U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)
U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)

U (0.039) U (0.039) U (0.039) U (0.038) U (0.037) U (0.04) U (0.038) U (0.037) U (0.039)
U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)
U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)
U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)
U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)

U (0.039) U (0.039) U (0.039) U (0.038) U (0.037) U (0.04) U (0.038) U (0.037) U (0.039)
U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)
U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)
U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)
U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)
U (0.39) U (0.39) U (0.39) U (0.38) U (0.37) U (0.4) U (0.38) U (0.37) U (0.39)

U (0.039) U (0.039) U (0.039) U (0.038) U (0.037) U (0.04) U (0.038) U (0.037) U (0.039)

3.4 (1.1) 3.5 (1.1) 2.8 (1.1) 2.3 (1) 3.1 (0.92) 4.5 (1.1) 6.1 (1) 2.5 (1) 2.2 (1)
87.7 (0.31) 55.6 (0.3) 59 (0.31) 45 B (0.3) 58.8 (0.27) 124 (0.31) 77.4 (0.3) 58.4 (0.29) 38.3 B (0.3)

0.63 (0.024) 0.42 B (0.023) 0.32 B (0.024) 0.4 B (0.023) 0.6 (0.02) 0.45 B (0.024) 0.36 B (0.023) 0.48 (0.022) 0.4 B (0.023)
35.4 (0.66) 27.4 (0.66) 43 (0.66) 33.9 (0.64) 53.5 (0.57) 344 (0.67) 471 (0.65) 138 (0.63) 113 (0.65)
26.4 (0.73) 23.2 (0.73) 21.4 (0.73) 17.7 (0.71) 19.9 (0.63) 29.6 (0.74) 23.1 (0.72) 27.3 (0.7) 32.8 (0.72)
8.6 (0.52) 7 (0.52) 6.8 (0.52) 5.1 (0.5) 8.1 (0.45) 46.8 (0.53) 15.2 (0.51) 8.9 (0.49) 15.5 (0.51)
232 (0.92) 248 (0.91) 150 (0.92) 270 (0.89) 217 (0.8) 139 (0.93) 100 (0.9) 127 (0.88) 222 (0.91)
41.2 (1.4) 39.7 (1.4) 32.6 (1.4) 29.7 (1.3) 38.6 (1.2) 46.7 (1.4) 35.3 (1.3) 36.7 (1.3) 36.8 (1.4)
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TABLE 21
Summary of Grind and Mix Sampling Results

Sun Chemical Corporation
Site No. C243024

Location GM01 GM02 GM03 GM04 GM05 GM06 GM06 BW04-WOL GM07 GM08 GM08 GM09 GM09 GM09 GM10 GM10 GM10 GM11 GM11
ENVIRON Sample ID GM01-SS01 GM02-SS01 GM03-SS01 GM04-SS01 GM05-SS02 GM06-SS01 GM06-SS02 GM07-SS01 GM07-SS02 GM08-SS01 GM08-SS02 GM09-SS01 GM09-SS02 GM09-SS03 GM10-SS01 GM10-SS02 GM10-SS11 GM11-SS01 GM11-SS02

Lab Sample ID 981759 981760 983212 983213 984810 460-21525-12 460-21525-13 460-21525-10 460-21525-11 460-21525-8 460-21525-9 460-19165-4 460-19165-5 460-19165-6 460-21525-5 460-21525-7 460-21525-6 460-21525-1 460-21525-2
Collection Depth (ft bgs) 0.5 - 1 2 - 2.5 0.5 - 1 0.5 - 1 3 - 3.5 1.5 - 2 4.5 - 5 1.5 - 2 4.5 - 5 1.5 - 2 4.5 - 5 1.5 - 2 4 - 4.5 11.5 - 12 1.5 - 2 4.5 - 5 1.5 - 2 1.5 - 2 4.5 - 5

Sample Method Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
Sample Date 2/2/2009 2/2/2009 2/10/2009 2/10/2009 2/10/2009 12/23/2010 12/23/2010 12/23/2010 12/23/2010 12/23/2010 12/23/2010 10/27/2010 10/27/2010 10/27/2010 12/23/2010 12/23/2010 12/23/2010 12/23/2010 12/23/2010

Comments                 Field Duplicate   

VOC
Carbon Disulfide NA NA NA NA NA NA NA NA NA NA NA U (0.00095) U (0.00088) 0.00052 J (0.0011) NA NA NA NA NA

1,1-Dichloroethane 26 NA NA NA NA NA NA NA NA NA NA NA U (0.00095) U (0.00088) 0.00046 J (0.0011) NA NA NA NA NA
1,2-Dichloroethane 3.1 NA NA NA NA NA NA NA NA NA NA NA U (0.00095) U (0.00088) U (0.0011) NA NA NA NA NA

4-Methyl-2-pentanone NA NA NA NA NA NA NA NA NA NA NA U (0.0095) U (0.0088) U (0.011) NA NA NA NA NA
Tetrachloroethene 19 NA NA NA NA NA NA NA NA NA NA NA U (0.00095) U (0.00088) U (0.0011) NA NA NA NA NA

Toluene 100 NA NA NA NA NA NA NA NA NA NA NA U (0.00095) U (0.00088) U (0.0011) NA NA NA NA NA
1,1,1-Trichloroethane 100 NA NA NA NA NA NA NA NA NA NA NA U (0.00095) U (0.00088) U (0.0011) NA NA NA NA NA

Trichloroethene 21 NA NA NA NA NA NA NA NA NA NA NA U (0.00095) U (0.00088) U (0.0011) NA NA NA NA NA
Vinyl Chloride 0.9 NA NA NA NA NA NA NA NA NA NA NA U (0.00095) U (0.00088) U (0.0011) NA NA NA NA NA

SVOC
Acenaphthene 100 NA NA NA NA NA U (0.37) U (0.37) U (0.37) U (0.36) U (0.37) U (0.36) U (0.37) U (0.37) U (0.36) U (0.37) U (0.37) U (0.38) 0.28 J (0.35) U (0.38)

Anthracene 100 NA NA NA NA NA U (0.37) U (0.37) U (0.37) U (0.36) U (0.37) U (0.36) U (0.37) U (0.37) U (0.36) U (0.37) U (0.37) U (0.38) 0.44 (0.35) U (0.38)
Benzo(a)anthracene 1 NA NA NA NA NA 0.091 (0.037) U (0.037) U (0.037) U (0.036) U (0.037) U (0.036) 0.067 (0.037) U (0.037) U (0.036) U (0.037) U (0.037) U (0.038) 0.57 (0.035) 0.024 J (0.038)

Benzo(a)pyrene 1 NA NA NA NA NA 0.098 (0.037) U (0.037) U (0.037) U (0.036) U (0.037) U (0.036) 0.059 (0.037) U (0.037) U (0.036) U (0.037) U (0.037) U (0.038) 0.5 (0.035) 0.0091 J (0.038)
Benzo(b)fluoranthene 1 NA NA NA NA NA 0.084 (0.037) U (0.037) U (0.037) U (0.036) U (0.037) U (0.036) 0.074 (0.037) U (0.037) U (0.036) U (0.037) U (0.037) U (0.038) 0.62 (0.035) U (0.038)
Benzo(g,h,i)perylene 100 NA NA NA NA NA 0.053 J (0.37) U (0.37) U (0.37) U (0.36) U (0.37) U (0.36) 0.041 J (0.37) U (0.37) U (0.36) U (0.37) U (0.37) U (0.38) 0.34 J (0.35) U (0.38)

Benzo(k)fluoranthene 3.9 NA NA NA NA NA 0.067 (0.037) U (0.037) U (0.037) U (0.036) U (0.037) U (0.036) U (0.037) U (0.037) U (0.036) U (0.037) U (0.037) U (0.038) 0.28 (0.035) U (0.038)
bis(2-Ethylhexyl)phthalate NA NA NA NA NA U (0.37) U (0.37) U (0.37) U (0.36) U (0.37) U (0.36) U (0.37) U (0.37) U (0.36) U (0.37) U (0.37) U (0.38) 0.1 J (0.35) U (0.38)

Carbazole NA NA NA NA NA U (0.37) U (0.37) U (0.37) U (0.36) U (0.37) U (0.36) U (0.37) U (0.37) U (0.36) U (0.37) U (0.37) U (0.38) 0.21 J (0.35) U (0.38)
Chrysene 3.9 NA NA NA NA NA 0.11 J (0.37) U (0.37) U (0.37) U (0.36) U (0.37) U (0.36) 0.078 J (0.37) U (0.37) U (0.36) U (0.37) U (0.37) U (0.38) 0.6 (0.35) U (0.38)

Dibenz(a,h)anthracene 0.33 NA NA NA NA NA U (0.037) U (0.037) U (0.037) U (0.036) U (0.037) U (0.036) U (0.037) U (0.037) U (0.036) U (0.037) U (0.037) U (0.038) 0.058 (0.035) U (0.038)
Dibenzofuran 59 NA NA NA NA NA U (0.37) U (0.37) U (0.37) U (0.36) U (0.37) U (0.36) U (0.37) U (0.37) U (0.36) U (0.37) U (0.37) U (0.38) 0.17 J (0.35) U (0.38)
Fluoranthene 100 NA NA NA NA NA 0.18 J (0.37) U (0.37) U (0.37) U (0.36) U (0.37) U (0.36) 0.073 J (0.37) U (0.37) U (0.36) U (0.37) U (0.37) U (0.38) 1.3 (0.35) U (0.38)

Fluorene 100 NA NA NA NA NA U (0.37) U (0.37) U (0.37) U (0.36) U (0.37) U (0.36) U (0.37) U (0.37) U (0.36) U (0.37) U (0.37) U (0.38) 0.26 J (0.35) U (0.38)
Hexachlorobenzene 1.2 NA NA NA NA NA U (0.037) U (0.037) U (0.037) U (0.036) U (0.037) U (0.036) U (0.037) U (0.037) U (0.036) U (0.037) U (0.037) U (0.038) U (0.035) U (0.038)

Indeno(1,2,3-cd)pyrene 0.5 NA NA NA NA NA 0.062 (0.037) U (0.037) U (0.037) U (0.036) U (0.037) U (0.036) U (0.037) U (0.037) U (0.036) U (0.037) U (0.037) U (0.038) 0.35 (0.035) U (0.038)
2-Methylnaphthalene NA NA NA NA NA U (0.37) U (0.37) U (0.37) U (0.36) U (0.37) U (0.36) U (0.37) U (0.37) U (0.36) U (0.37) U (0.37) U (0.38) 0.11 J (0.35) U (0.38)

Naphthalene 100 NA NA NA NA NA U (0.37) U (0.37) U (0.37) U (0.36) U (0.37) U (0.36) U (0.37) U (0.37) U (0.36) U (0.37) U (0.37) U (0.38) 0.41 (0.35) U (0.38)
Phenanthrene 100 NA NA NA NA NA 0.13 J (0.37) U (0.37) U (0.37) U (0.36) U (0.37) U (0.36) 0.074 J (0.37) U (0.37) U (0.36) U (0.37) U (0.37) U (0.38) 1.3 (0.35) U (0.38)

Pyrene 100 NA NA NA NA NA 0.14 J (0.37) U (0.37) U (0.37) U (0.36) U (0.37) U (0.36) 0.14 J (0.37) U (0.37) U (0.36) U (0.37) U (0.37) U (0.38) 0.93 (0.35) U (0.38)
1,2,4-Trichlorobenzene NA NA NA NA NA U (0.037) U (0.037) U (0.037) U (0.036) U (0.037) U (0.036) U (0.037) 0.11 (0.037) 0.13 (0.036) 0.017 J (0.037) U (0.037) 0.042 (0.038) 0.24 (0.035) 0.87 (0.038)

PEST
4,4'-DDD 13 NA NA NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) 0.0045 J (0.0073) NA NA NA NA NA
4,4'-DDT 7.9 NA NA NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0073) NA NA NA NA NA

PCB
PCBs (total) 1 NA NA NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.073) NA NA NA NA NA

Aroclor-1248 NA NA NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.073) NA NA NA NA NA
INORG

Aluminum NA NA NA NA NA NA NA NA NA NA NA 4870 (43.6) 5960 (55.2) 5660 (40.5) NA NA NA NA NA
Antimony U (1.3) U (1.3) 1.4 B (1.2) U (1.3) U (1.1) 2.3 (2.1) U (2.2) U (2.1) U (2.1) U (2.2) U (2.1) U (2.2) U (2.8) U (2) U (2.2) U (2.2) U (2.3) U (2.1) U (2.2)

Arsenic 16 1.8 (0.72) 2.9 (0.72) 1.6 (0.66) 1.2 (0.74) 2.3 (1) 2.8 (1.1) 1.9 (1.1) 2.5 (1.1) 2.3 (1) 2.8 (1.1) 2.2 (1.1) 2.9 (1.1) 3 (1.4) 2.6 (1) 2.8 (1.1) 2.5 (1.1) 4.3 (1.1) 2.7 (1.1) 3.4 (1.1)
Barium 400 55.6 (0.38) 82.2 (0.38) 68.1 (0.35) 99.1 (0.39) 55.5 (0.29) 191 (42.7) 45.4 (44.2) 42.5 J (43) 43.3 (41) 45.6 (44.5) 64.5 (42.8) 251 (43.6) 65 (55.2) 62 (40.5) 147 (44.3) 58.1 (43.6) 308 (45.4) 592 (42.3) 60.4 (44.7)

Beryllium 72 0.52 (0.068) 1.1 (0.067) 0.69 (0.062) 0.35 B (0.07) 0.56 (0.022) U (0.43) 0.21 J (0.44) 0.26 J (0.43) U (0.41) U (0.45) U (0.43) 0.4 J (0.44) 0.55 (0.55) 0.43 (0.41) 0.21 J (0.44) U (0.44) 0.43 J (0.45) U (0.42) U (0.45)
Cadmium 4.3 U (0.09) U (0.09) U (0.082) U (0.093) U (0.11) U (1.1) U (1.1) U (1.1) U (1) U (1.1) U (1.1) 0.37 J (1.1) U (1.4) 0.17 J (1) U (1.1) U (1.1) U (1.1) 0.35 J (1.1) U (1.1)

Calcium NA 2170 (1090) 9790 (1380) 10000 (1010) NA NA NA NA NA
Chromium (total) 180 120 (0.36) 27.3 (0.36) 31.1 (0.33) 38.3 (0.37) 22 (0.62) 51.8 (2.1) 22.3 (2.2) 24.4 (2.1) 23.8 (2.1) 29.8 (2.2) 11.1 (2.1) 33.6 (2.2) 32.5 (2.8) 14.6 (2) 93.1 (2.2) 34.3 (2.2) 71.7 (2.3) 73.3 (2.1) 62.1 (2.2)

Cobalt NA NA NA NA NA NA NA NA NA NA NA 18.7 (10.9) 15.8 (13.8) 6.6 J (10.1) NA NA NA NA NA
Copper 270 17.5 (0.83) 41.7 (0.83) 67.5 (0.76) 26.4 (0.86) 18.1 (0.69) 24.9 (5.3) 16.2 (5.5) 25.2 (5.4) 17 (5.1) 14.5 (5.6) 17.1 (5.4) 32.5 (5.5) 45.4 (6.9) 22 (5.1) 63.7 (5.5) 35.7 (5.5) 144 (5.7) 77.7 (5.3) 39.2 (5.6)

Cyanide (total) 27 NA NA NA NA NA NA NA NA NA NA NA U (0.56) 0.18 J (0.56) U (0.54) NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA NA NA NA 17600 (32.7) 20400 (41.4) 13500 (30.4) NA NA NA NA NA

Lead 400 34.2 (0.61) 18.4 (0.61) 19.4 (0.56) 22.8 (0.63) 7.2 (0.49) 35.1 (1.1) 7.2 (1.1) 6 (1.1) 7.1 (1) 7.3 (1.1) 7.8 (1.1) 37.9 (1.1) 10.2 (1.4) 7.3 (1) 44.9 (1.1) 8.3 (1.1) 152 (1.1) 249 (1.1) 133 (1.1)
Magnesium NA NA NA NA NA NA NA NA NA NA NA 9220 (1090) 5030 (1380) 3840 (1010) NA NA NA NA NA
Manganese 2000 NA NA NA NA NA NA NA NA NA NA NA 348 (3.3) 721 (4.1) 439 (3) NA NA NA NA NA

Mercury 0.81 U (0.019) U (0.019) U (0.019) 0.02 B (0.017) U (0.016) U (0.036) U (0.035) U (0.034) U (0.034) U (0.036) U (0.035) 0.036 (0.036) U (0.034) U (0.03) U (0.037) U (0.036) 0.12 (0.037) 0.053 (0.03) U (0.036)
Nickel 310 17.1 (0.54) 20.7 (0.54) 121 (0.49) 222 (0.56) 54 (0.87) 165 (8.5) 251 (8.8) 332 (8.6) 81.8 (8.2) 222 (8.9) 62 (8.6) 217 (8.7) 137 (11) 33.1 (8.1) 199 (8.9) 19.7 (8.7) 121 (9.1) 71.5 (8.5) 28.8 (8.9)

Potassium NA NA NA NA NA NA NA NA NA NA NA 1060 J (1090) 1540 (1380) 1460 (1010) NA NA NA NA NA
Sodium NA NA NA NA NA NA NA NA NA NA NA 272 J (1090) 316 J (1380) 1070 (1010) NA NA NA NA NA

Vanadium NA NA NA NA NA NA NA NA NA NA NA 17.6 (10.9) 20 (13.8) 17 (10.1) NA NA NA NA NA
Zinc 10000 41.3 (1.3) 62.4 (1.3) 73.2 (1.2) 42.7 (1.3) 35.1 (1.3) 39.5 (6.4) 29.4 (6.6) 52.9 (6.4) 28.1 (6.2) 29.9 (6.7) 27.3 (6.4) 50.5 (6.5) 40.2 (8.3) 32.5 (6.1) 45.1 (6.7) 39 (6.5) 79.3 (6.8) 76.2 (6.3) 34.2 (6.7)

Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 21
Summary of Grind and Mix Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
ENVIRON Sample ID

Lab Sample ID
Collection Depth (ft bgs)

Sample Method
Sample Date

Comments

VOC
Carbon Disulfide

1,1-Dichloroethane 26
1,2-Dichloroethane 3.1

4-Methyl-2-pentanone
Tetrachloroethene 19

Toluene 100
1,1,1-Trichloroethane 100

Trichloroethene 21
Vinyl Chloride 0.9

SVOC
Acenaphthene 100

Anthracene 100
Benzo(a)anthracene 1

Benzo(a)pyrene 1
Benzo(b)fluoranthene 1
Benzo(g,h,i)perylene 100

Benzo(k)fluoranthene 3.9
bis(2-Ethylhexyl)phthalate

Carbazole
Chrysene 3.9

Dibenz(a,h)anthracene 0.33
Dibenzofuran 59
Fluoranthene 100

Fluorene 100
Hexachlorobenzene 1.2

Indeno(1,2,3-cd)pyrene 0.5
2-Methylnaphthalene

Naphthalene 100
Phenanthrene 100

Pyrene 100
1,2,4-Trichlorobenzene

PEST
4,4'-DDD 13
4,4'-DDT 7.9

PCB
PCBs (total) 1

Aroclor-1248
INORG

Aluminum
Antimony

Arsenic 16
Barium 400

Beryllium 72
Cadmium 4.3

Calcium
Chromium (total) 180

Cobalt
Copper 270

Cyanide (total) 27
Iron

Lead 400
Magnesium
Manganese 2000

Mercury 0.81
Nickel 310

Potassium
Sodium

Vanadium
Zinc 10000

Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO

GM12 GM12 GM12 GM13 GM13
GM12-SS01 GM12-SS02 GM12-SS03 GM13-SS01 GM13-SS02
460-19165-1 460-19165-2 460-19165-3 460-21525-3 460-21525-4

1.5 - 2 4 - 4.5 11 - 11.5 1.5 - 2 5.5 - 6
Grab Grab Grab Grab Grab

10/27/2010 10/27/2010 10/27/2010 12/23/2010 12/23/2010
     

U (0.00094) U (0.0011) U (0.00083) NA NA
0.00077 J (0.00094) 0.0024 (0.0011) 0.00051 J (0.00083) NA NA

0.0036 (0.00094) 0.0063 (0.0011) 0.0038 (0.00083) NA NA
U (0.0094) U (0.011) 0.015 (0.0083) NA NA

U (0.00094) 0.001 J (0.0011) U (0.00083) NA NA
U (0.00094) 0.0012 (0.0011) U (0.00083) NA NA

0.0037 (0.00094) 0.074 (0.0011) U (0.00083) NA NA
0.00095 (0.00094) 0.0035 (0.0011) U (0.00083) NA NA

U (0.00094) U (0.0011) 0.00042 J (0.00083) NA NA

U (0.38) U (0.38) U (0.36) U (0.38) 0.091 J (0.38)
U (0.38) U (0.38) U (0.36) U (0.38) 0.4 (0.38)

U (0.038) 0.07 (0.038) U (0.036) U (0.038) 0.9 (0.038)
U (0.038) 0.067 (0.038) U (0.036) 0.06 (0.038) 0.73 (0.038)
U (0.038) 0.1 (0.038) U (0.036) 0.093 (0.038) 0.66 (0.038)
U (0.38) 0.065 J (0.38) U (0.36) U (0.38) 0.53 (0.38)

U (0.038) 0.042 (0.038) U (0.036) U (0.038) 0.3 (0.038)
0.34 J (0.38) 0.45 (0.38) U (0.36) U (0.38) U (0.38)

U (0.38) U (0.38) U (0.36) U (0.38) U (0.38)
U (0.38) 0.099 J (0.38) U (0.36) U (0.38) 0.91 (0.38)

U (0.038) U (0.038) U (0.036) U (0.038) 0.1 (0.038)
U (0.38) U (0.38) U (0.36) U (0.38) U (0.38)
U (0.38) 0.076 J (0.38) U (0.36) 0.11 J (0.38) 1.3 (0.38)
U (0.38) U (0.38) U (0.36) U (0.38) 0.098 J (0.38)

U (0.038) 0.1 (0.038) U (0.036) U (0.038) U (0.038)
U (0.038) 0.059 (0.038) U (0.036) 0.033 J (0.038) 0.54 (0.038)
U (0.38) U (0.38) U (0.36) U (0.38) U (0.38)
U (0.38) U (0.38) U (0.36) U (0.38) U (0.38)
U (0.38) U (0.38) U (0.36) 0.1 J (0.38) 1.4 (0.38)
U (0.38) 0.09 J (0.38) U (0.36) 0.11 J (0.38) 1.8 (0.38)

0.15 (0.038) 1.2 (0.038) 0.28 (0.036) 0.74 (0.038) 4.4 (0.038)

U (0.0077) U (0.0077) U (0.0074) NA NA
0.0036 J (0.0077) U (0.0077) U (0.0074) NA NA

U (0.077) 0.18 (0.078) U (0.074) NA NA
U (0.077) 0.18 (0.078) U (0.074) NA NA

5670 (45.4) 5110 (42.1) 4680 (42.9) NA NA
U (2.3) 1.3 J (2.1) U (2.1) U (2.2) U (2.2)

2.7 (1.1) 3 (1.1) 3.1 (1.1) 3.3 (1.1) 3.3 (1.1)
90.9 (45.4) 2340 (42.1) 121 (42.9) 88.5 (43.8) 103 (43.4)

0.38 J (0.45) 0.35 J (0.42) 0.46 (0.43) U (0.44) 0.27 J (0.43)
0.22 J (1.1) 0.54 J (1.1) 0.18 J (1.1) U (1.1) U (1.1)

1730 (1130) 7200 (1050) 13200 (1070) NA NA
116 (2.3) 96.4 (2.1) 15.4 (2.1) 114 (2.2) 87.4 (2.2)

11.3 (11.3) 9.5 J (10.5) 6 J (10.7) NA NA
101 (5.7) 178 (5.3) 49 (5.4) 89.3 (5.5) 84.7 (5.4)

2.1 (0.57) 9.9 (0.58) U (0.55) NA NA
17500 (34) 16600 (31.6) 14200 (32.1) NA NA
50.9 (1.1) 400 (1.1) 9 (1.1) 70.8 (1.1) 318 (1.1)

7580 (1130) 3390 (1050) 3460 (1070) NA NA
165 (3.4) 244 (3.2) 458 (3.2) NA NA

0.036 (0.032) 0.42 (0.033) U (0.034) 0.03 J (0.032) U (0.036)
183 (9.1) 101 (8.4) 13.7 (8.6) 137 (8.8) 47.7 (8.7)

984 J (1130) 923 J (1050) 1190 (1070) NA NA
276 J (1130) 319 J (1050) 327 J (1070) NA NA

18.1 (11.3) 15.3 (10.5) 17.6 (10.7) NA NA
47.7 (6.8) 98.5 (6.3) 34.7 (6.4) 80.3 (6.6) 74.9 (6.5)
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TABLE 22
Summary of Ice Plant Sampling Results

Sun Chemical Corporation
Site No. C243024

Location BWIP01 BWIP02 BWIP03 BWIP04 BWIP05 BWIP06 BWIP07 BW04-WOL BWIP08
ENVIRON Sample ID BWIP01-SS01 BWIP02-SS01 BWIP03-SS01 BWIP04-SS01 BWIP05-SS03 BWIP06-SS01 BWIP07-SS01 BWIP08-SS01 BWIP08-SS01D

Lab Sample ID 960603 960604 960605 960606 962436 960608 960609 960610 960611
Collection Depth (ft bgs) 1 - 1.5 1 - 1.5 1.5 - 2 1.5 - 2 3 - 3.5 1 - 1.5 2 - 2.5 1.5 - 2 1.5 - 2

Sample Method Grab Grab Grab Grab Grab Grab Grab Grab Grab
Sample Date 10/21/2008 10/21/2008 10/21/2008 10/21/2008 10/29/2008 10/21/2008 10/21/2008 10/21/2008 10/21/2008

Comments   Field Duplicate

SVOC
Benzo(a)anthracene 1 U (0.04) 0.01 J (0.039) U (0.04) U (0.04) NA U (0.04) U (0.041) U (0.041) U (0.04)

Benzo(a)pyrene 1 U (0.04) 0.011 J (0.039) U (0.04) U (0.04) NA U (0.04) U (0.041) U (0.041) U (0.04)
Benzo(b)fluoranthene 1 U (0.04) 0.0097 J (0.039) U (0.04) 0.012 J (0.04) NA U (0.04) U (0.041) U (0.041) U (0.04)
Benzo(g,h,i)perylene 100 U (0.4) U (0.39) U (0.4) 0.014 J (0.4) NA U (0.4) U (0.41) U (0.41) U (0.4)

Chrysene 3.9 U (0.4) 0.011 J (0.39) U (0.4) U (0.4) NA U (0.4) U (0.41) U (0.41) U (0.4)
Fluoranthene 100 U (0.4) 0.02 J (0.39) U (0.4) U (0.4) NA U (0.4) U (0.41) U (0.41) U (0.4)

Indeno(1,2,3-cd)pyrene 0.5 U (0.04) U (0.039) U (0.04) 0.0097 J (0.04) NA U (0.04) U (0.041) U (0.041) U (0.04)
Phenanthrene 100 U (0.4) 0.012 J (0.39) U (0.4) U (0.4) NA U (0.4) U (0.41) U (0.41) U (0.4)

Pyrene 100 U (0.4) 0.016 J (0.39) U (0.4) U (0.4) NA U (0.4) U (0.41) U (0.41) U (0.4)
INORG

Arsenic 16 3.7 (0.98) 3.4 (0.95) 4.2 (1.1) 4.2 (1.1) 1.2 (0.72) 4.6 (0.97) 4.9 (1.1) 4.4 (1) 3.7 (1.1)
Barium 400 75.7 (0.28) 64.5 (0.28) 63.2 (0.31) 80 (0.31) 32.8 B (0.38) 59.3 (0.28) 101 (0.32) 64.5 (0.29) 66.2 (0.31)

Beryllium 72 0.75 (0.022) 0.49 (0.021) 0.53 (0.024) 0.72 (0.024) 0.26 B (0.067) 0.64 (0.022) 0.77 (0.024) 0.76 (0.022) 0.72 (0.024)
Cadmium 4.3 U (0.11) U (0.11) U (0.12) U (0.12) U (0.09) U (0.11) U (0.12) 0.42 B (0.11) 0.43 B (0.12)

Chromium (total) 180 69.8 (0.61) 115 (0.59) 98.3 (0.68) 73.7 (0.67) 22.7 (0.36) 42.9 (0.6) 63.5 (0.68) 84.7 (0.62) 81.2 (0.68)
Copper 270 19.8 (0.68) 39.3 (0.66) 39.9 (0.75) 54.6 (0.74) 38.5 (0.83) 20.7 (0.67) 24.5 (0.76) 21.1 (0.69) 19.9 (0.75)

Lead 400 15 (0.48) 35 (0.47) 14.5 (0.53) 14.2 (0.53) 4.7 (0.61) 12.8 (0.48) 14.5 (0.54) 13.8 (0.49) 12.9 (0.53)
Nickel 310 205 (0.85) 173 (0.83) 220 (0.94) 259 (0.94) 210 (0.54) 206 (0.84) 247 (0.95) 284 (0.87) 262 (0.94)

Zinc 10000 115 (1.3) 55.2 (1.2) 64.7 (1.4) 73.5 (1.4) 52.7 (1.3) 92.2 (1.3) 56.8 (1.4) 63.1 (1.3) 63.8 (1.4)
Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 24
Summary of Powerhouse Sampling Results

Sun Chemical Corporation
Site No. C243024

Location PH01 PH01 PH01 PH02 PH02 PH02 PH03 PH03 PH03 BW04-WOL PH04 PH04 PH05 PH05 PH05 PH05 PH06
ENVIRON Sample ID PH01-SS01 PH01-SS02 PH01-SS03 PH02-SS01 PH02-SS02 PH02-SS03 PH03-SS01 PH03-SS02 PH03-SS03 PH04-SS01 PH04-SS02 PH04-SS03 PH05-SS01 PH05-SS02 PH05-SS03 PH05-SS22 PH06-SS01

Lab Sample ID 460-19165-7 460-19165-8 460-19165-9 460-21135-45 460-21135-46 460-21135-47 460-21135-48 460-21135-49 460-21135-50 460-21135-51 460-21135-52 460-21135-53 460-21525-18 460-21525-19 460-21525-21 460-21525-20 460-21525-25
Collection Depth (ft bgs) 2.3 - 2.7 11 - 11.5 13.5 - 14 1.5 - 2 4 - 4.5 5 - 5.5 1.5 - 2 2.5 - 3 3.5 - 4 2 - 2.5 4 - 4.5 5 - 5.5 4.5 - 5 5.5 - 6 6.5 - 7 5.5 - 6 6 - 6.5

Sample Method Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
Sample Date 10/27/2010 10/27/2010 10/27/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/23/2010 12/23/2010 12/23/2010 12/23/2010 12/23/2010

Comments       Field Duplicate

VOC
Carbon Disulfide U (0.00099) U (0.0011) 0.0012 (0.001) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dichloroethane 3.1 U (0.00099) U (0.0011) U (0.001) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene 100 U (0.00099) U (0.0011) U (0.001) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

4-Methyl-2-pentanone U (0.0099) 0.014 (0.011) 0.015 (0.01) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,1-Trichloroethane 100 0.00021 J (0.00099) U (0.0011) U (0.001) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

SVOC
Acenaphthene 100 U (0.37) U (0.36) 0.059 J (0.39) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Anthracene 100 U (0.37) U (0.36) 0.22 J (0.39) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 1 U (0.037) U (0.036) 0.28 (0.039) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Benzo(a)pyrene 1 U (0.037) U (0.036) 0.3 (0.039) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 1 U (0.037) U (0.036) 0.29 (0.039) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene 100 U (0.37) U (0.36) 0.18 J (0.39) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Benzo(k)fluoranthene 3.9 U (0.037) U (0.036) 0.14 (0.039) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate U (0.37) U (0.36) U (0.39) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Chrysene 3.9 U (0.37) U (0.36) 0.37 J (0.39) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 0.33 U (0.037) U (0.036) 0.049 (0.039) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Fluoranthene 100 U (0.37) U (0.36) 0.41 (0.39) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.5 U (0.037) U (0.036) 0.17 (0.039) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Phenanthrene 100 U (0.37) U (0.36) 0.73 (0.39) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 100 U (0.37) U (0.36) 0.47 (0.39) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,4-Trichlorobenzene U (0.037) U (0.036) 0.053 (0.039) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PEST

beta-BHC 0.36 U (0.0074) U (0.0073) 0.021 (0.0079) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
delta-BHC 100 0.015 (0.0074) U (0.0073) U (0.0079) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Endrin 11 0.0019 J (0.0074) U (0.0073) U (0.0079) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin aldehyde 0.015 (0.0074) U (0.0073) U (0.0079) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Heptachlor 2.1 0.0041 J (0.0074) U (0.0073) U (0.0079) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCB

PCBs (total) 1 0.37 (0.074) U (0.073) U (0.079) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 0.37 (0.074) U (0.073) U (0.079) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

INORG
Aluminum 5660 (43.1) 5680 (42.5) 5680 (45.5) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony U (2.2) U (2.1) 2.4 (2.3) 1.3 J (2.1) U (2.2) U (2.1) 1.9 J (2.2) U (2.3) U (2.3) U (2.2) U (2.2) U (2.6) U (2.2) U (2.3) U (2.1) U (2.2) U (2.2)

Arsenic 16 2.8 (1.1) 3.6 (1.1) 4 (1.1) 3.6 (1.1) 3 (1.1) 3.8 (1.1) 3.5 (1.1) 5.3 (1.1) 4.1 (1.2) 2.8 (1.1) 1.5 (1.1) 2.9 (1.3) 2.2 (1.1) 1.4 (1.2) 2.2 (1.1) 1.4 (1.1) 4.1 (1.1)
Barium 400 167 (43.1) 78.1 (42.5) 1180 (45.5) 260 (42) 74.7 (44.7) 64.8 (42.9) 193 (44.6) 204 (45.8) 117 (46) 52.6 (43.7) 28 J (43.4) 54 (51.3) 61.5 (43.2) 35.8 J (46) 61.8 (42.6) 40.6 J (45) 77.1 (44.9)

Beryllium 72 0.35 J (0.43) 0.48 (0.42) 0.45 J (0.46) 0.48 (0.42) 0.4 J (0.45) 0.39 J (0.43) 0.37 J (0.45) 0.53 (0.46) 0.48 (0.46) 0.43 J (0.44) 0.24 J (0.43) 0.42 J (0.51) U (0.43) U (0.46) 0.4 J (0.43) 0.25 J (0.45) 0.29 J (0.45)
Cadmium 4.3 0.22 J (1.1) U (1.1) 0.58 J (1.1) U (1.1) 0.7 J (1.1) U (1.1) U (1.1) U (1.1) U (1.2) U (1.1) U (1.1) U (1.3) U (1.1) U (1.2) U (1.1) U (1.1) U (1.1)

Calcium 23800 (1080) 24800 (1060) 10600 (1140) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium (total) 180 27.5 (2.2) 16.6 (2.1) 121 (2.3) 74 (2.1) 44.4 (2.2) 28 (2.1) 426 (2.2) 96.6 (2.3) 93.5 (2.3) 98.6 (2.2) 18.9 (2.2) 26.4 (2.6) 26.3 (2.2) 25.7 (2.3) 45.7 (2.1) 23.1 (2.2) 27.4 (2.2)

Cobalt 12.5 (10.8) 7.4 J (10.6) 9.4 J (11.4) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper 270 206 (5.4) 16.8 (5.3) 88.2 (5.7) 110 (5.3) 33.5 (5.6) 68.2 (5.4) 34.3 (5.6) 52.9 (5.7) 38.7 (5.8) 17.6 (5.5) 23.9 (5.4) 10.2 (6.4) 18.2 (5.4) 15.5 (5.8) 40.9 (5.3) 16.5 (5.6) 30.4 (5.6)

Cyanide (total) 27 1.5 (0.56) U (0.54) 0.68 (0.59) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron 15400 (32.3) 17300 (31.9) 22300 (34.2) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Lead 400 30.3 (1.1) 10 (1.1) 333 (1.1) 74.2 (1.1) 21 (1.1) 120 (1.1) 783 (1.1) 114 (1.1) 64.3 (1.2) 18.2 (1.1) 28.3 (1.1) 14.9 (1.3) 14.8 (1.1) 10.3 (1.2) 10.6 (1.1) 10.5 (1.1) 48.9 (1.1)
Magnesium 12500 (1080) 5320 (1060) 4420 (1140) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 2000 288 (3.2) 866 (3.2) 369 (3.4) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Mercury 0.81 0.11 (0.034) U (0.034) 0.041 (0.033) U (0.035) 0.066 (0.036) 0.26 (0.037) 0.066 (0.037) 0.041 (0.037) 0.073 (0.037) 0.036 (0.036) 0.12 (0.038) U (0.039) U (0.037) U (0.033) U (0.035) U (0.035) U (0.036)
Nickel 310 147 (8.6) 16.4 (8.5) 55.6 (9.1) 34.4 (8.4) 260 (8.9) 168 (8.6) 80.7 (8.9) 129 (9.2) 125 (9.2) 273 (8.7) 80.5 (8.7) 82.4 (10.3) 183 (8.6) 93.7 (9.2) 196 (8.5) 96.3 (9) 260 (9)

Potassium 849 J (1080) 1530 (1060) 1330 (1140) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 180 U (2.2) U (2.1) U (2.3) U (2.1) U (2.2) U (2.1) U (2.2) 1.2 J (2.3) U (2.3) U (2.2) U (2.2) U (2.6) U (2.2) 1.2 J (2.3) U (2.1) U (2.2) U (2.2)

Sodium 133 J (1080) 197 J (1060) 277 J (1140) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 16.6 (10.8) 20.8 (10.6) 28.2 (11.4) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Zinc 10000 38 (6.5) 38.9 (6.4) 126 (6.8) 72.7 (6.3) 41.4 (6.7) 63.3 (6.4) 67 (6.7) 103 (6.9) 71.4 (6.9) 38 (6.6) 26 (6.5) 34.8 (7.7) 31.5 (6.5) 36.1 (6.9) 40.4 (6.4) 34 (6.7) 54.3 (6.7)
Notes:
1 All concentrations are presented in

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 24
Summary of Powerhouse Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
ENVIRON Sample ID

Lab Sample ID
Collection Depth (ft bgs)

Sample Method
Sample Date

Comments

VOC
Carbon Disulfide

1,2-Dichloroethane 3.1
1,1-Dichloroethene 100

4-Methyl-2-pentanone
1,1,1-Trichloroethane 100

SVOC
Acenaphthene 100

Anthracene 100
Benzo(a)anthracene 1

Benzo(a)pyrene 1
Benzo(b)fluoranthene 1
Benzo(g,h,i)perylene 100

Benzo(k)fluoranthene 3.9
bis(2-Ethylhexyl)phthalate

Chrysene 3.9
Dibenz(a,h)anthracene 0.33

Fluoranthene 100
Indeno(1,2,3-cd)pyrene 0.5

Phenanthrene 100
Pyrene 100

1,2,4-Trichlorobenzene
PEST

beta-BHC 0.36
delta-BHC 100

Endrin 11
Endrin aldehyde

Heptachlor 2.1
PCB

PCBs (total) 1
Aroclor-1248

INORG
Aluminum
Antimony

Arsenic 16
Barium 400

Beryllium 72
Cadmium 4.3

Calcium
Chromium (total) 180

Cobalt
Copper 270

Cyanide (total) 27
Iron

Lead 400
Magnesium
Manganese 2000

Mercury 0.81
Nickel 310

Potassium
Selenium 180

Sodium
Vanadium

Zinc 10000
Notes:
1 All concentrations are presented in

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO

PH06 PH07 PH07 PH07 PH08 PH08 PH08 PH10 PH10 PH10 PH11 PH12 PH12 PH12 PH13 PH13 PH13
PH06-SS02 PH07-SS01 PH07-SS02 PH07-SS03 PH08-SS01 PH08-SS02 PH08-SS03 PH10-SS01 PH10-SS02 PH10-SS03 PH11-SS01 PH12-SS01 PH12-SS02 PH12-SS03 PH13-SS01 PH13-SS02 PH13-SS03

460-21525-26 460-21135-54 460-21135-55 460-21135-56 460-21525-22 460-21525-23 460-21525-24 460-21525-15 460-21525-16 460-21525-17 460-21525-14 460-21135-38 460-21135-39 460-21135-40 460-21135-41 460-21135-43 460-21135-44
9.5 - 10 5 - 5.5 6 - 6.5 8 - 8.5 5.5 - 6 10 - 10.5 11 - 11.5 4 - 4.5 5 - 5.5 6 - 6.5 2 - 2.5 2 - 2.5 4 - 4.5 5 - 5.5 2 - 2.5 3 - 3.5 4 - 4.5

Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
12/23/2010 12/14/2010 12/14/2010 12/14/2010 12/23/2010 12/23/2010 12/23/2010 12/23/2010 12/23/2010 12/23/2010 12/23/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010 12/14/2010

       

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
U (2.6) U (2.2) U (2.3) U (2.3) U (2.2) U (2.1) U (2.2) 2.5 (2.3) 2 J (2.2) U (2.2) U (2.1) U (2.2) 1.1 J (2.2) 2.1 (2.1) U (2.3) U (2.2) U (2.3)

15.6 (1.3) 13.7 (1.1) 4.5 (1.1) 8.2 (1.1) 3.1 (1.1) 3.6 (1) 3.9 (1.1) 3.6 (1.1) 1.6 (1.1) 2.7 (1.1) 3.1 (1) 3.2 (1.1) 3 (1.1) 4.3 (1.1) 3 (1.1) 3.3 (1.1) 4.8 (1.1)
102 (51.5) 64.1 (43.8) 46 (45.2) 55.2 (45) 114 (43.2) 66.7 (41.9) 66.9 (44.1) 147 (45.2) 62.8 (44.9) 62.3 (43.1) 53.7 (41.8) 62.2 (44.2) 115 (44.9) 816 (42.7) 79.5 (45.2) 58 (44.4) 71.1 (45.3)
1.7 (0.51) 0.56 (0.44) 0.61 (0.45) 0.65 (0.45) 0.29 J (0.43) 0.25 J (0.42) 0.27 J (0.44) U (0.45) 0.36 J (0.45) 0.26 J (0.43) 0.33 J (0.42) 0.43 J (0.44) 0.38 J (0.45) 0.3 J (0.43) 0.45 (0.45) 0.41 J (0.44) 0.47 (0.45)

0.54 J (1.3) 0.24 J (1.1) U (1.1) 0.5 J (1.1) 0.25 J (1.1) U (1) U (1.1) 1.2 (1.1) U (1.1) U (1.1) U (1) U (1.1) 0.81 J (1.1) U (1.1) U (1.1) U (1.1) U (1.1)
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

23.5 (2.6) 28.6 (2.2) 32 (2.3) 53.9 (2.3) 33.2 (2.2) 12.3 (2.1) 17.7 (2.2) 133 (2.3) 748 (2.2) 85 (2.2) 115 (2.1) 29.7 (2.2) 57.2 (2.2) 69.6 (2.1) 31.8 (2.3) 29.3 (2.2) 35.2 (2.3)
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

144 (6.4) 108 (5.5) 43.5 (5.7) 38.3 (5.6) 23.2 (5.4) 28.8 (5.2) 24.7 (5.5) 64.4 (5.7) 29.5 (5.6) 17.3 (5.4) 18.3 (5.2) 69 (5.5) 85 (5.6) 166 (5.3) 43.1 (5.7) 68.5 (5.5) 69.7 (5.7)
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

29.5 (1.3) 33.7 (1.1) 19.6 (1.1) 32.1 (1.1) 85.9 (1.1) 9.1 (1) 12.2 (1.1) 67.6 (1.1) 11 (1.1) 8.1 (1.1) 7.8 (1) 27.6 (1.1) 40.4 (1.1) 319 (1.1) 24.1 (1.1) 19.5 (1.1) 28.8 (1.1)
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.089 (0.04) 0.073 (0.036) 0.069 (0.037) U (0.036) 0.034 (0.032) U (0.033) U (0.031) 0.082 (0.037) U (0.035) U (0.033) U (0.033) U (0.037) 0.057 (0.038) 0.13 (0.038) 0.15 (0.036) U (0.037) 0.069 (0.035)
80.1 (10.3) 165 (8.8) 256 (9) 171 (9) 43.2 (8.6) 16.5 (8.4) 46.7 (8.8) 190 (9) 20 (9) 16.9 (8.6) 22.7 (8.4) 228 (8.8) 221 (9) 32.8 (8.5) 197 (9) 280 (8.9) 661 (9.1)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.4 J (2.6) 1.3 J (2.2) U (2.3) 1.2 J (2.3) 1.1 J (2.2) U (2.1) U (2.2) U (2.3) U (2.2) U (2.2) U (2.1) U (2.2) U (2.2) 1.6 J (2.1) U (2.3) 1.5 J (2.2) 2 J (2.3)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

236 (7.7) 74.6 (6.6) 82.8 (6.8) 87.7 (6.8) 43.9 (6.5) 30.8 (6.3) 32 (6.6) 67.8 (6.8) 42.1 (6.7) 37.1 (6.5) 31.7 (6.3) 46.6 B (6.6) 44.6 B (6.7) 69.5 B (6.4) 45.4 (6.8) 42.2 (6.7) 53.2 (6.8)
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TABLE 24
Summary of Powerhouse Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
ENVIRON Sample ID

Lab Sample ID
Collection Depth (ft bgs)

Sample Method
Sample Date

Comments

VOC
Carbon Disulfide

1,2-Dichloroethane 3.1
1,1-Dichloroethene 100

4-Methyl-2-pentanone
1,1,1-Trichloroethane 100

SVOC
Acenaphthene 100

Anthracene 100
Benzo(a)anthracene 1

Benzo(a)pyrene 1
Benzo(b)fluoranthene 1
Benzo(g,h,i)perylene 100

Benzo(k)fluoranthene 3.9
bis(2-Ethylhexyl)phthalate

Chrysene 3.9
Dibenz(a,h)anthracene 0.33

Fluoranthene 100
Indeno(1,2,3-cd)pyrene 0.5

Phenanthrene 100
Pyrene 100

1,2,4-Trichlorobenzene
PEST

beta-BHC 0.36
delta-BHC 100

Endrin 11
Endrin aldehyde

Heptachlor 2.1
PCB

PCBs (total) 1
Aroclor-1248

INORG
Aluminum
Antimony

Arsenic 16
Barium 400

Beryllium 72
Cadmium 4.3

Calcium
Chromium (total) 180

Cobalt
Copper 270

Cyanide (total) 27
Iron

Lead 400
Magnesium
Manganese 2000

Mercury 0.81
Nickel 310

Potassium
Selenium 180

Sodium
Vanadium

Zinc 10000
Notes:
1 All concentrations are presented in

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO

PH13 PH17 PH17
PH13-SS11 PH17-SS01 PH17-SS02

460-21135-42 460-19165-10 460-19165-11
2 - 2.5 8 - 8.5 17 - 17.5
Grab Grab Grab

12/14/2010 10/27/2010 10/27/2010
Field Duplicate

NA U (0.11) U (0.00099)
NA U (0.11) 0.0006 J (0.00099)
NA U (0.11) 0.00038 J (0.00099)
NA U (1.1) U (0.0099)
NA U (0.11) U (0.00099)

NA U (0.4) U (0.38)
NA U (0.4) U (0.38)
NA 0.059 (0.04) U (0.038)
NA 0.043 (0.04) U (0.038)
NA 0.051 (0.04) U (0.038)
NA U (0.4) U (0.38)
NA U (0.04) U (0.038)
NA 1.4 (0.4) U (0.38)
NA 0.067 J (0.4) U (0.38)
NA U (0.04) U (0.038)
NA 0.074 J (0.4) U (0.38)
NA U (0.04) U (0.038)
NA 0.13 J (0.4) U (0.38)
NA 0.11 J (0.4) U (0.38)
NA U (0.04) U (0.038)

NA U (0.0081) U (0.0077)
NA U (0.0081) U (0.0077)
NA U (0.0081) U (0.0077)
NA U (0.0081) U (0.0077)
NA U (0.0081) U (0.0077)

NA 0.17 (0.081) U (0.077)
NA 0.17 (0.081) U (0.077)

NA 5560 (46.1) 5690 (44)
U (2.2) 1.7 J (2.3) U (2.2)

3.8 (1.1) 4.3 (1.2) 2.2 (1.1)
90.6 (44.6) 105 (46.1) 65.9 (44)

0.44 J (0.45) 0.39 J (0.46) 0.49 (0.44)
U (1.1) 0.54 J (1.2) U (1.1)

NA 8020 (1150) 4760 (1100)
51.2 (2.2) 36.3 (2.3) 20.1 (2.2)

NA 16.5 (11.5) 15 (11)
46.6 (5.6) 38.5 (5.8) 29.9 (5.5)

NA 1.8 (0.61) 0.23 J (0.58)
NA 17200 (34.6) 16800 (33)

33.6 (1.1) 69.1 (1.2) 9.1 (1.1)
NA 5790 (1150) 4900 (1100)
NA 180 (3.5) 237 (3.3)

0.16 (0.038) 0.07 (0.037) U (0.033)
236 (8.9) 178 (9.2) 81.1 (8.8)

NA 675 J (1150) 1310 (1100)
U (2.2) U (2.3) U (2.2)

NA 285 J (1150) 148 J (1100)
NA 37.3 (11.5) 19.6 (11)

47.9 (6.7) 63.8 (6.9) 38.2 (6.6)
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TABLE 28
Summary of Secondary Production Area Sampling Results

Sun Chemical Corporation
Site No. C243024

Location B2801 B2801 B2801 B2802 B2802 B2802 B2803 B2803 B2803 BW04-WOL B2804
ENVIRON Sample ID B2801-SS01 B2801-SS02 B2801-SS03 B2802-SS01 B2802-SS02 B2802-SS03 B2803-SS01 B2803-SS02 B2803-SS03 B2804-SS01 B2804-SS02

Lab Sample ID 460-19165-12 460-19165-13 460-19165-14 460-21135-32 460-21135-33 460-21135-34 460-20527-63 460-20527-64 460-20527-65 460-20527-56 460-20527-57
Collection Depth (ft bgs) 8 - 8.5 12 - 12.5 19 - 19.5 6.5 - 7 8 - 8.5 9.5 - 10 8 - 8.5 10 - 10.5 12 - 12.5 8 - 8.5 10 - 10.5

Sample Method Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
Sample Date 10/27/2010 10/27/2010 10/27/2010 12/14/2010 12/14/2010 12/14/2010 11/30/2010 11/30/2010 11/30/2010 11/30/2010 11/30/2010

Comments    

VOC
1,1-Dichloroethene 100 U (0.0011) 0.00037 J (0.00089) 0.00063 J (0.00095) NA NA NA NA NA NA NA NA

Toluene 100 0.0011 (0.0011) U (0.00089) U (0.00095) NA NA NA NA NA NA NA NA
SVOC

bis(2-Ethylhexyl)phthalate 0.16 J (0.39) U (0.36) U (0.35) NA NA NA NA NA NA NA NA

PEST U U U NA NA NA NA NA NA NA NA

PCB U U U NA NA NA NA NA NA NA NA

INORG
Aluminum 5760 (43.6) 4180 (41.7) 3910 (41.3) NA NA NA NA NA NA NA NA
Antimony 2.2 (2.2) U (2.1) U (2.1) NA NA NA NA NA NA NA NA

Arsenic 16 3.4 (1.1) 2.1 (1) 1.6 (1) NA NA NA NA NA NA NA NA
Barium 400 50.9 (43.6) 45.7 (41.7) 54.1 (41.3) NA NA NA NA NA NA NA NA

Beryllium 72 0.4 J (0.44) 0.37 J (0.42) 0.56 (0.41) NA NA NA NA NA NA NA NA
Cadmium 4.3 2 (1.1) 0.18 J (1) U (1) NA NA NA NA NA NA NA NA

Calcium 9070 (1090) 1140 (1040) 2100 (1030) NA NA NA NA NA NA NA NA
Chromium (total) 180 39.7 (2.2) 23.5 (2.1) 14.3 (2.1) NA NA NA NA NA NA NA NA

Cobalt 20.9 (10.9) 15.6 (10.4) 7.4 J (10.3) NA NA NA NA NA NA NA NA
Copper 270 41.3 (5.5) 38.4 (5.2) 26.8 (5.2) NA NA NA NA NA NA NA NA

Cyanide (total) 27 0.24 J (0.59) U (0.55) U (0.53) NA NA NA NA NA NA NA NA
Iron 23100 (32.7) 16000 (31.2) 12200 (30.9) NA NA NA NA NA NA NA NA

Lead 400 13.1 (1.1) 6.4 (1) 4.8 (1) NA NA NA NA NA NA NA NA
Magnesium 12200 (1090) 10400 (1040) 6190 (1030) NA NA NA NA NA NA NA NA
Manganese 2000 438 (3.3) 423 (3.1) 320 (3.1) NA NA NA NA NA NA NA NA

Nickel 310 410 (8.7) 203 (8.3) 76.1 (8.3) 329 (9.3) 227 (8.6) 321 (9.1) 499 (8.9) 305 (8.5) 1000 (8.9) 319 (8.9) 310 (8.2)
Potassium 995 J (1090) 984 J (1040) 666 J (1030) NA NA NA NA NA NA NA NA

Sodium 248 J (1090) 117 J (1040) 124 J (1030) NA NA NA NA NA NA NA NA
Vanadium 16 (10.9) 15.9 (10.4) 16.1 (10.3) NA NA NA NA NA NA NA NA

Zinc 10000 43.2 (6.5) 28.5 (6.2) 20.9 (6.2) NA NA NA NA NA NA NA NA
Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
Abbreviations:

U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 28
Summary of Secondary Production Area Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
ENVIRON Sample ID

Lab Sample ID
Collection Depth (ft bgs)

Sample Method
Sample Date

Comments

VOC
1,1-Dichloroethene 100

Toluene 100
SVOC

bis(2-Ethylhexyl)phthalate

PEST

PCB

INORG
Aluminum
Antimony

Arsenic 16
Barium 400

Beryllium 72
Cadmium 4.3

Calcium
Chromium (total) 180

Cobalt
Copper 270

Cyanide (total) 27
Iron

Lead 400
Magnesium
Manganese 2000

Nickel 310
Potassium

Sodium
Vanadium

Zinc 10000
Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
Abbreviations:

U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO

B2804 B2804 B2805 B2805 B2805 B2806 B2806 B2806 SB28-PE01 SB28-PE01 SB28-PE02C
B2804-SS03 B2804-SS22 B2805-SS01 B2805-SS02 B2805-SS03 B2806-SS01 B2806-SS02 B2806-SS03 SB28-PE01-SS01 SB28-PE01-SS11SB28-PE02C-SS02

460-20527-59 460-20527-58 460-21135-35 460-21135-36 460-21135-37 460-20527-60 460-20527-61 460-20527-62 961407 961411 978230
12 - 12.5 10 - 10.5 8 - 8.5 10 - 10.5 11.5 - 12 8 - 8.5 10 - 10.5 12 - 12.5 4.5 - 5 4.5 - 5 2 - 2.5

Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
11/30/2010 11/30/2010 12/14/2010 12/14/2010 12/14/2010 11/30/2010 11/30/2010 11/30/2010 10/24/2008 10/24/2008 1/8/2009

 Field Duplicate  Field Duplicate

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA U (1.3) U (1.3) U (1.3)
NA NA NA NA NA NA NA NA 1.1 (0.72) 1.2 (0.72) 2 (0.74)
NA NA NA NA NA NA NA NA 38.4 B (0.38) 38.2 B (0.38) 42.3 B (0.39)
NA NA NA NA NA NA NA NA 0.41 B (0.067) 0.36 B (0.067) 0.54 (0.07)
NA NA NA NA NA NA NA NA U (0.089) U (0.09) U (0.093)
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA 23.1 (0.36) 22 (0.36) 51 (0.37)
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA 17.9 (0.83) 10.3 (0.83) 21.4 (0.86)
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA 4.9 (0.6) 5.5 (0.61) 6.8 (0.63)
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

482 (8.7) 260 (8.5) 265 (8.9) 144 (8.3) 121 (8.6) 295 (8.3) 371 (9.4) 720 (8.1) 184 (0.54) 133 (0.54) 669 (0.56)
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA 41.2 (1.3) 27.5 (1.3) 33.7 (1.3)
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TABLE 28
Summary of Secondary Production Area Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
ENVIRON Sample ID

Lab Sample ID
Collection Depth (ft bgs)

Sample Method
Sample Date

Comments

VOC
1,1-Dichloroethene 100

Toluene 100
SVOC

bis(2-Ethylhexyl)phthalate

PEST

PCB

INORG
Aluminum
Antimony

Arsenic 16
Barium 400

Beryllium 72
Cadmium 4.3

Calcium
Chromium (total) 180

Cobalt
Copper 270

Cyanide (total) 27
Iron

Lead 400
Magnesium
Manganese 2000

Nickel 310
Potassium

Sodium
Vanadium

Zinc 10000
Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
Abbreviations:

U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO

SB28-PE03 SB28-PE04 SB28-PE04 SB28-PE05C
SB28-PE03-SS02 SB28-PE04-SS01 SB28-PE04-SS02SB28-PE05C-SS02

961409 961410 961413 978231
3 - 3.5 0.5 - 1 2 - 2.5 3 - 3.5
Grab Grab Grab Grab

10/24/2008 10/24/2008 10/24/2008 1/8/2009
 

NA NA NA NA
NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA
U (1.3) U (1.3) U (1.3) U (1.3)

1.1 (0.71) 0.81 B (0.71) 1.2 (0.71) 1.5 (0.72)
34.5 B (0.38) 34.9 B (0.38) 35.4 B (0.38) 43.7 (0.38)

0.39 B (0.067) 0.38 B (0.066) 0.38 B (0.067) 0.64 (0.068)
U (0.089) U (0.088) U (0.089) U (0.09)

NA NA NA NA
38.3 (0.36) 17 (0.35) 18.2 (0.36) 50.3 (0.36)

NA NA NA NA
8.2 (0.82) 12.9 (0.82) 12.3 (0.82) 15 (0.84)

NA NA NA NA
NA NA NA NA

5.2 (0.6) 5.3 (0.6) 5.1 (0.6) 5.9 (0.61)
NA NA NA NA
NA NA NA NA

310 (0.53) 100 (0.53) 128 (0.53) 529 (0.54)
NA NA NA NA
NA NA NA NA
NA NA NA NA

28.4 (1.3) 30 (1.3) 30.1 (1.3) 31.9 (1.3)
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TABLE 29
Summary of Storage Sampling Results

Sun Chemical Corporation
Site No. C243024

Location SB25-PE01 SB25-PE01 SB25-PE02 SB25-PE03 SB25-PE04 SB25-PE05 BW04-WOL SB25-PE07 SB25-PE08 SB25-PE09A SB25-PE10 SB25-PE11 SB25-PE12 SB25-PE13 SB25-PE14
ENVIRON Sample ID SB25-PE01-SS01SB25-PE01-SS01D SB25-PE02-SS03 SB25-PE03-SS01 SB25-PE04-SS02 SB25-PE05-SS01SB25-PE06A-SS01 SB25-PE07-SS03 SB25-PE08-SS02SB25-PE09A-SS01 SB25-PE10-SS01 SB25-PE11-SS01 SB25-PE12-SS01 SB25-PE13-SS01 SB25-PE14-SS01

Lab Sample ID 960891 960892 962431 960894 960895 960896 963165 963167 962434 963166 961135 961136 961137 961138 962444
Collection Depth (ft bgs) 5 - 5.5 5 - 5.5 5 - 5.5 4 - 4.5 4 - 4.5 4 - 4.5 1 - 1.5 2.5 - 3 1 - 1.5 1 - 1.5 0.5 - 1 1 - 1.5 0.5 - 1 0.5 - 1 1.5 - 2

Sample Method Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab
Sample Date 10/22/2008 10/22/2008 10/29/2008 10/22/2008 10/22/2008 10/22/2008 10/31/2008 10/31/2008 10/29/2008 10/31/2008 10/23/2008 10/23/2008 10/23/2008 10/23/2008 10/29/2008

Comments  Field Duplicate     

SVOC
Acenaphthene 100 NA NA NA NA NA NA U (0.38) U (0.37) 0.022 J (0.41) 0.0075 J (0.37) NA NA NA NA NA

Acenaphthylene 100 NA NA NA NA NA NA U (0.38) U (0.37) 0.023 J (0.41) 0.026 J (0.37) NA NA NA NA NA
Anthracene 100 NA NA NA NA NA NA U (0.38) 0.017 J (0.37) 0.13 J (0.41) 0.03 J (0.37) NA NA NA NA NA

Benzo(a)anthracene 1 NA NA NA NA NA NA 0.014 J (0.038) 0.074 (0.037) 0.27 (0.041) 0.24 (0.037) NA NA NA NA NA
Benzo(a)pyrene 1 NA NA NA NA NA NA 0.011 J (0.038) 0.074 (0.037) 0.22 (0.041) 0.27 (0.037) NA NA NA NA NA

Benzo(b)fluoranthene 1 NA NA NA NA NA NA U (0.038) 0.066 (0.037) 0.2 (0.041) 0.31 (0.037) NA NA NA NA NA
Benzo(g,h,i)perylene 100 NA NA NA NA NA NA U (0.38) 0.058 J (0.37) 0.12 J (0.41) 0.11 J (0.37) NA NA NA NA NA

Benzo(k)fluoranthene 3.9 NA NA NA NA NA NA U (0.038) 0.075 (0.037) 0.21 (0.041) 0.32 (0.037) NA NA NA NA NA
Carbazole NA NA NA NA NA NA U (0.38) U (0.37) 0.051 J (0.41) 0.017 J (0.37) NA NA NA NA NA
Chrysene 3.9 NA NA NA NA NA NA 0.01 J (0.38) 0.083 J (0.37) 0.25 J (0.41) 0.28 J (0.37) NA NA NA NA NA

Dibenz(a,h)anthracene 0.33 NA NA NA NA NA NA U (0.038) 0.021 J (0.037) U (0.041) 0.042 (0.037) NA NA NA NA NA
Dibenzofuran 59 NA NA NA NA NA NA U (0.38) U (0.37) U (0.41) U (0.37) NA NA NA NA NA

3,3'-Dichlorobenzidine NA NA NA NA NA NA U (0.76) U (0.75) U (0.82) U (0.75) NA NA NA NA NA
Fluoranthene 100 NA NA NA NA NA NA 0.024 J (0.38) 0.14 J (0.37) 0.54 (0.41) 0.43 (0.37) NA NA NA NA NA

Fluorene 100 NA NA NA NA NA NA U (0.38) U (0.37) 0.044 J (0.41) U (0.37) NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.5 NA NA NA NA NA NA U (0.038) 0.057 (0.037) 0.12 (0.041) 0.11 (0.037) NA NA NA NA NA

2-Methylnaphthalene NA NA NA NA NA NA U (0.38) U (0.37) U (0.41) U (0.37) NA NA NA NA NA
Naphthalene 100 NA NA NA NA NA NA U (0.38) U (0.37) U (0.41) U (0.37) NA NA NA NA NA
3-Nitroaniline NA NA NA NA NA NA U (0.76) U (0.75) U (0.82) U (0.75) NA NA NA NA NA
4-Nitroaniline NA NA NA NA NA NA U (0.76) U (0.75) U (0.82) U (0.75) NA NA NA NA NA
Nitrobenzene 15 NA NA NA NA NA NA U (0.038) U (0.037) U (0.041) U (0.037) NA NA NA NA NA

Phenanthrene 100 NA NA NA NA NA NA 0.031 J (0.38) 0.071 J (0.37) 0.5 (0.41) 0.15 J (0.37) NA NA NA NA NA
Pyrene 100 NA NA NA NA NA NA 0.026 J (0.38) 0.13 J (0.37) 0.48 (0.41) 0.43 (0.37) NA NA NA NA NA

INORG
Antimony U (1.1) U (1) U (1.3) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.4) 1.1 B (1.1) 4.1 (1.2) U (1.1) U (1.1) U (1) 5.2 (1.4)

Arsenic 16 3 (1) 3.1 (0.94) 3 (0.73) 3.8 (0.97) 3.2 (1) 3 (1) 3.4 (1) 6.5 (1) 3.9 (0.79) 5 (1) 11.6 (1.1) 3 (1) 3.9 (1) 3.1 (0.94) 14.9 (0.76)
Barium 400 40.9 B (0.3) 46 (0.27) 38.3 B (0.39) 51.8 (0.28) 38.5 B (0.29) 46.4 (0.3) 42.7 B (0.3) 138 (0.29) 58.4 (0.42) 356 (0.29) 262 (0.31) 45.3 (0.3) 67.4 (0.3) 39.9 B (0.27) 120 (0.4)

Beryllium 72 0.51 (0.023) 0.61 (0.021) 0.47 (0.068) 0.62 (0.022) 0.23 B (0.023) 0.53 (0.023) 0.49 (0.023) 0.38 B (0.022) 0.25 B (0.074) 0.46 (0.022) 0.52 (0.024) 0.48 (0.023) 0.75 (0.023) 0.34 B (0.021) 0.42 B (0.071)
Cadmium 4.3 U (0.11) U (0.1) U (0.091) U (0.11) U (0.11) U (0.12) 0.25 B (0.11) 0.3 B (0.11) 0.64 B (0.099) 0.8 B (0.11) 1.1 B (0.12) U (0.11) 0.24 B (0.11) U (0.1) 0.72 B (0.094)

Chromium (total) 180 50.9 (0.64) 62.1 (0.59) 26.8 (0.36) 58 (0.61) 43 (0.63) 56 (0.65) 32.5 (0.64) 71.4 (0.63) 60 (0.39) 128 (0.63) 263 (0.66) 202 (0.64) 160 (0.64) 347 (0.58) 72.5 (0.38)
Copper 270 27.3 (0.71) 36.2 (0.65) 24 (0.84) 24 (0.67) 46.8 (0.7) 38.3 (0.72) 21.5 (0.71) 34.4 (0.69) 46.6 (0.91) 57.4 (0.7) 141 (0.73) 71 (0.71) 46.3 (0.71) 30.2 (0.64) 34.9 (0.87)

Lead 400 18.1 (0.5) 17.2 (0.46) 49.5 (0.61) 30.8 (0.48) 7.7 (0.5) 57.9 (0.51) 58.2 (0.5) 314 (0.49) 280 (0.67) 959 (0.49) 654 (0.52) 420 (0.5) 55.6 (0.5) 81.7 (0.46) 327 (0.64)
Mercury 0.81 U (0.019) U (0.019) 0.06 (0.019) U (0.02) U (0.019) U (0.019) 0.11 (0.016) 0.04 (0.019) 0.5 (0.021) 0.12 (0.019) 0.38 (0.02) 0.03 B (0.019) U (0.019) 0.03 B (0.019) 0.08 (0.017)

Nickel 310 150 (0.89) 183 (0.82) 89.2 (0.55) 137 (0.84) 235 (0.88) 149 (0.9) 102 (0.89) 163 (0.87) 71.8 (0.59) 201 (0.87) 126 (0.92) 102 (0.89) 245 (0.89) 104 (0.81) 183 (0.57)
Thallium U (1.1) U (1) U (1.1) U (1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.2) U (1.1) U (1.1) U (1.1) U (1.1) U (1) 1.2 B (1.1)

Zinc 10000 37.1 (1.3) 45 (1.2) 37.8 (1.3) 66.6 (1.3) 30.7 (1.3) 37.6 (1.3) 42.2 (1.3) 157 (1.3) 181 (1.4) 163 (1.3) 513 (1.4) 124 (1.3) 69.2 (1.3) 51.5 (1.2) 445 (1.4)
Notes:
1 All concentrations are presented in

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 
Residential 

SCO
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TABLE 30
Summary of Subslab Sampling Results

Sun Chemical Corporation
Site No. C243024

Location SB01 SB02 SB03 SB06 SB07 SB08 SB08 SB14 SB15 SB15 SB15 SB17 SB18 SB19 SB20 SB21 SB22 SB23 SB24 SB26 SB27 SB27
ENVIRON Sample ID 61808SB01_1-1.5 61808SB02_1.5-2 61808SB03_1-2 61808SB06_0.5-1 61808SB07_0.5-11808SB08_0.5-1.5 61808SB08_2-2.5 61608SB14_0.5-1 61708SB15_0.5-1 61708SB15_2-2.5 61708SB15_4-4.5 61608SB17_2-2.5 61608SB18_0.5-1 61708SB19_0.5-1 61608SB20_0.5-1 61608SB21_0.5-1 61608SB22_0.5-1 61708SB23_0.5-1 61708SB24_0.5-1 61708SB26_0.5-1 61708SB27_0.5-1 61708SB27_7.5-8

Lab Sample ID 928179 928182 928167 928170 928155 928158 928159 927493 928207 928208 928209 927506 927502 928210 927490 927496 927499 928198 928201 928189 928192 928193
Collection Depth (ft bgs) 1 - 1.5 1.5 - 2 1 - 2 0.5 - 1 0.5 - 1 0.5 - 1.5 2 - 2.5 0.5 - 1 0.5 - 1 2 - 2.5 4 - 4.5 2 - 2.5 0.5 - 1 0.5 - 1 0.5 - 1 0.5 - 1 0.5 - 1 0.5 - 1 0.5 - 1 0.5 - 1 0.5 - 1 7.5 - 8

Sample Method Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe
Sample Date 6/18/2008 6/18/2008 6/18/2008 6/18/2008 6/18/2008 6/18/2008 6/18/2008 6/16/2008 6/17/2008 6/17/2008 6/17/2008 6/16/2008 6/16/2008 6/17/2008 6/16/2008 6/16/2008 6/16/2008 6/17/2008 6/17/2008 6/17/2008 6/17/2008 6/17/2008

Comments        

PHYS
pH NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

VOC
Acetone 100 NA U (0.58) U (0.61) NA NA NA NA NA NA NA NA NA NA NA 0.03 B (0.0052) NA NA NA NA NA U (0.52) U (0.48)

Benzene 4.8 NA U (0.12) U (0.12) NA NA NA NA NA NA NA NA NA NA NA U (0.001) NA NA NA NA NA U (0.1) U (0.097)
Bromodichloromethane U (0.12) U (0.12) U (0.001) U (0.1) U (0.097)

Bromoform U (0.46) U (0.48) U (0.0042) U (0.41) U (0.39)
Bromomethane U (0.58) U (0.61) U (0.0052) U (0.52) U (0.48)

2-Butanone 100 NA U (0.58) U (0.61) NA NA NA NA NA NA NA NA NA NA NA U (0.0052) NA NA NA NA NA U (0.52) U (0.48)
Carbon Disulfide NA U (0.58) U (0.61) NA NA NA NA NA NA NA NA NA NA NA U (0.0052) NA NA NA NA NA U (0.52) U (0.48)

Carbon Tetrachloride 2.4 U (0.23) U (0.24) U (0.0021) U (0.21) U (0.19)
Chlorobenzene 100 NA U (0.58) U (0.61) NA NA NA NA NA NA NA NA NA NA NA U (0.0052) NA NA NA NA NA U (0.52) U (0.48)

Chloroethane U (0.58) U (0.61) U (0.0052) U (0.52) U (0.48)
Chloroform 49 NA U (0.58) U (0.61) NA NA NA NA NA NA NA NA NA NA NA U (0.0052) NA NA NA NA NA U (0.52) U (0.48)

Chloromethane U (0.58) U (0.61) U (0.0052) U (0.52) U (0.48)
Dibromochloromethane U (0.58) U (0.61) U (0.0052) U (0.52) U (0.48)

1,1-Dichloroethane 26 NA U (0.58) U (0.61) NA NA NA NA NA NA NA NA NA NA NA U (0.0052) NA NA NA NA NA U (0.52) U (0.48)
1,2-Dichloroethane 3.1 NA U (0.23) U (0.24) NA NA NA NA NA NA NA NA NA NA NA U (0.0021) NA NA NA NA NA U (0.21) U (0.19)
1,1-Dichloroethene 100 U (0.23) U (0.24) U (0.0021) U (0.21) U (0.19)

cis-1,2-Dichloroethene 100 U (0.58) U (0.61) U (0.0052) U (0.52) U (0.48)
trans-1,2-Dichloroethene 100 U (0.58) U (0.61) U (0.0052) U (0.52) U (0.48)

1,2-Dichloropropane U (0.12) U (0.12) U (0.001) U (0.1) U (0.097)
cis-1,3-Dichloropropene U (0.58) U (0.61) U (0.0052) U (0.52) U (0.48)

trans-1,3-Dichloropropene U (0.58) U (0.61) U (0.0052) U (0.52) U (0.48)
Ethyl Benzene 41 NA U (0.46) U (0.48) NA NA NA NA NA NA NA NA NA NA NA U (0.0042) NA NA NA NA NA U (0.41) U (0.39)

2-Hexanone U (0.58) U (0.61) U (0.0052) U (0.52) U (0.48)
4-Methyl-2-pentanone U (0.58) U (0.61) U (0.0052) U (0.52) U (0.48)

Methylene Chloride 100 NA U (0.35) U (0.36) NA NA NA NA NA NA NA NA NA NA NA 0.039 B (0.0031) NA NA NA NA NA U (0.31) U (0.29)
Styrene U (0.58) U (0.61) U (0.0052) U (0.52) U (0.48)

1,1,2,2-Tetrachloroethane U (0.12) U (0.12) U (0.001) U (0.1) U (0.097)
Tetrachloroethene 19 NA U (0.12) U (0.12) NA NA NA NA NA NA NA NA NA NA NA U (0.001) NA NA NA NA NA U (0.1) U (0.097)

Toluene 100 NA U (0.58) U (0.61) NA NA NA NA NA NA NA NA NA NA NA U (0.0052) NA NA NA NA NA U (0.52) U (0.48)
1,1,1-Trichloroethane 100 NA U (0.58) U (0.61) NA NA NA NA NA NA NA NA NA NA NA U (0.0052) NA NA NA NA NA U (0.52) U (0.48)
1,1,2-Trichloroethane U (0.35) U (0.36) U (0.0031) U (0.31) U (0.29)

Trichloroethene 21 NA U (0.12) U (0.12) NA NA NA NA NA NA NA NA NA NA NA U (0.001) NA NA NA NA NA U (0.1) U (0.097)
Vinyl Chloride 0.9 U (0.58) U (0.61) U (0.0052) U (0.52) U (0.48)
Xylenes (total) 100 NA U (0.58) U (0.61) NA NA NA NA NA NA NA NA NA NA NA U (0.0052) NA NA NA NA NA U (0.52) U (0.48)

SVOC
Acenaphthene 100 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)

Acenaphthylene 100 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)
Anthracene 100 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)

Benzo(a)anthracene 1 NA U (0.037) U (0.04) NA NA NA NA NA NA NA NA NA NA NA U (0.035) NA NA NA NA NA U (0.036) U (0.037)
Benzo(a)pyrene 1 NA U (0.037) U (0.04) NA NA NA NA NA NA NA NA NA NA NA 0.021 J (0.035) NA NA NA NA NA U (0.036) U (0.037)

Benzo(b)fluoranthene 1 NA U (0.037) U (0.04) NA NA NA NA NA NA NA NA NA NA NA 0.019 J (0.035) NA NA NA NA NA U (0.036) U (0.037)
Benzo(g,h,i)perylene 100 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA 0.032 J (0.35) NA NA NA NA NA U (0.36) U (0.37)

Benzo(k)fluoranthene 3.9 NA U (0.037) U (0.04) NA NA NA NA NA NA NA NA NA NA NA U (0.035) NA NA NA NA NA U (0.036) U (0.037)
bis(2-Chloroethoxy)methane U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)

bis(2-Chloroethyl) ether U (0.037) U (0.04) U (0.035) U (0.036) U (0.037)
bis(2-Ethylhexyl)phthalate NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)

4-Bromophenyl-phenyl ether U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)
Butylbenzylphthalate U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)

Carbazole NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)
4-Chloro-3-methylphenol U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)

4-Chloroaniline NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)
2-Chloronaphthalene U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)

2-Chlorophenol U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)
4-Chlorophenyl-phenyl ether U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)

Chrysene 3.9 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)
Dibenz(a,h)anthracene 0.33 NA U (0.037) U (0.04) NA NA NA NA NA NA NA NA NA NA NA U (0.035) NA NA NA NA NA U (0.036) U (0.037)

Dibenzofuran 59 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)
1,2-Dichlorobenzene 100 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)
1,3-Dichlorobenzene 49 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)
1,4-Dichlorobenzene 13 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)

3,3'-Dichlorobenzidine NA U (0.74) U (0.8) NA NA NA NA NA NA NA NA NA NA NA U (0.71) NA NA NA NA NA U (0.73) U (0.74)
2,4-Dichlorophenol U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)

Diethylphthalate U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)
2,4-Dimethylphenol U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)

Dimethylphthalate NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)
Di-n-butylphthalate U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)

4,6-Dinitro-2-methylphenol U (1.1) U (1.2) U (1.1) U (1.1) U (1.1)
2,4-Dinitrophenol U (1.1) U (1.2) U (1.1) U (1.1) U (1.1)
2,4-Dinitrotoluene U (0.074) U (0.08) U (0.071) U (0.073) U (0.074)
2,6-Dinitrotoluene U (0.074) U (0.08) U (0.071) U (0.073) U (0.074)

Di-n-octylphthalate U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)
Fluoranthene 100 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)

Fluorene 100 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)
Hexachlorobenzene 1.2 NA U (0.037) U (0.04) NA NA NA NA NA NA NA NA NA NA NA U (0.035) NA NA NA NA NA U (0.036) U (0.037)

Hexachlorobutadiene U (0.074) U (0.08) U (0.071) U (0.073) U (0.074)
Hexachlorocyclopentadiene U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)

Hexachloroethane U (0.037) U (0.04) U (0.035) U (0.036) U (0.037)
Indeno(1,2,3-cd)pyrene 0.5 NA U (0.037) U (0.04) NA NA NA NA NA NA NA NA NA NA NA 0.02 J (0.035) NA NA NA NA NA U (0.036) U (0.037)

Isophorone U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)
2-Methylnaphthalene NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)

2-Methylphenol 100 U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)
4-Methylphenol 100 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)

Naphthalene 100 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)
2-Nitroaniline U (0.74) U (0.8) U (0.71) U (0.73) U (0.74)
3-Nitroaniline NA U (0.74) U (0.8) NA NA NA NA NA NA NA NA NA NA NA U (0.71) NA NA NA NA NA U (0.73) U (0.74)
4-Nitroaniline NA U (0.74) U (0.8) NA NA NA NA NA NA NA NA NA NA NA U (0.71) NA NA NA NA NA U (0.73) U (0.74)
Nitrobenzene 15 NA U (0.037) U (0.04) NA NA NA NA NA NA NA NA NA NA NA U (0.035) NA NA NA NA NA U (0.036) U (0.037)
2-Nitrophenol U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)
4-Nitrophenol U (1.1) U (1.2) U (1.1) U (1.1) U (1.1)

N-Nitrosodiphenylamine U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)
N-Nitroso-di-n-propylamine U (0.037) U (0.04) U (0.035) U (0.036) U (0.037)

2,2'-oxybis(1-Chloropropane) U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)
Pentachlorophenol 6.7 U (1.1) U (1.2) U (1.1) U (1.1) U (1.1)

Phenanthrene 100 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA 0.01 J (0.35) NA NA NA NA NA U (0.36) U (0.37)
Phenol 100 U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)
Pyrene 100 NA U (0.37) U (0.4) NA NA NA NA NA NA NA NA NA NA NA U (0.35) NA NA NA NA NA U (0.36) U (0.37)

1,2,4-Trichlorobenzene NA U (0.037) U (0.04) NA NA NA NA NA NA NA NA NA NA NA U (0.035) NA NA NA NA NA U (0.036) U (0.037)
2,4,5-Trichlorophenol U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)
2,4,6-Trichlorophenol U (0.37) U (0.4) U (0.35) U (0.36) U (0.37)

PEST
Aldrin 0.097 U (0.0074) U (0.0081) U (0.0071) U (0.0073) U (0.0075)

alpha-BHC 0.48 U (0.0074) U (0.0081) U (0.0071) U (0.0073) U (0.0075)
beta-BHC 0.36 U (0.0074) U (0.0081) U (0.0071) U (0.0073) U (0.0075)
delta-BHC 100 NA U (0.0074) U (0.0081) NA NA NA NA NA NA NA NA NA NA NA U (0.0071) NA NA NA NA NA U (0.0073) U (0.0075)

gamma-BHC 1.3 NA U (0.0074) U (0.0081) NA NA NA NA NA NA NA NA NA NA NA U (0.0071) NA NA NA NA NA U (0.0073) U (0.0075)
Chlordane (total) U (0.074) U (0.081) U (0.071) U (0.073) U (0.075)

4,4'-DDD 13 U (0.0074) U (0.0081) U (0.0071) U (0.0073) U (0.0075)
4,4'-DDE 8.9 U (0.0074) U (0.0081) U (0.0071) U (0.0073) U (0.0075)
4,4'-DDT 7.9 U (0.0074) U (0.0081) U (0.0071) U (0.0073) U (0.0075)
Dieldrin 0.2 U (0.0074) U (0.0081) U (0.0071) U (0.0073) U (0.0075)

Endosulfan I 24 U (0.0074) U (0.0081) U (0.0071) U (0.0073) U (0.0075)
Endosulfan II 24 NA U (0.0074) U (0.0081) NA NA NA NA NA NA NA NA NA NA NA U (0.0071) NA NA NA NA NA U (0.0073) U (0.0075)

Endosulfan sulfate 24 U (0.0074) U (0.0081) U (0.0071) U (0.0073) U (0.0075)
Endrin 11 U (0.0074) U (0.0081) U (0.0071) U (0.0073) U (0.0075)

Endrin aldehyde U (0.0074) U (0.0081) U (0.0071) U (0.0073) U (0.0075)
Endrin ketone U (0.0074) U (0.0081) U (0.0071) U (0.0073) U (0.0075)

Heptachlor 2.1 NA U (0.0074) U (0.0081) NA NA NA NA NA NA NA NA NA NA NA U (0.0071) NA NA NA NA NA U (0.0073) U (0.0075)
Heptachlor epoxide U (0.0074) U (0.0081) U (0.0071) U (0.0073) U (0.0075)

Methoxychlor NA U (0.0074) U (0.0081) NA NA NA NA NA NA NA NA NA NA NA U (0.0071) NA NA NA NA NA U (0.0073) U (0.0075)
Toxaphene U (0.074) U (0.081) U (0.071) U (0.073) U (0.075)

PCB NA U U NA NA NA NA NA NA NA NA NA NA NA U NA NA NA NA NA U U

PCBs (total) 1 U (0.074) U (0.081) U (0.071) U (0.073) U (0.075)
Aroclor-1016 U (0.074) U (0.081) U (0.071) U (0.073) U (0.075)
Aroclor-1221 U (0.074) U (0.081) U (0.071) U (0.073) U (0.075)
Aroclor-1232 U (0.074) U (0.081) U (0.071) U (0.073) U (0.075)
Aroclor-1242 U (0.074) U (0.081) U (0.071) U (0.073) U (0.075)
Aroclor-1248 U (0.074) U (0.081) U (0.071) U (0.073) U (0.075)
Aroclor-1254 U (0.074) U (0.081) U (0.071) U (0.073) U (0.075)
Aroclor-1260 U (0.074) U (0.081) U (0.071) U (0.073) U (0.075)
Aroclor-1262 U (0.074) U (0.081) U (0.071) U (0.073) U (0.075)
Aroclor-1268 U (0.074) U (0.081) U (0.071) U (0.073) U (0.075)

INORG
Aluminum NA 6660 (17.1) 7500 (18.7) NA NA NA NA NA NA NA NA NA NA NA 4320 (16.5) NA NA NA NA NA 7720 (17) 4330 (17.2)
Antimony U (1.1) U (1.1) 1.6 B (1.2) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.2) U (1) U (1.1) U (1.2) U (1) U (1.1) U (1.1) U (1.1) U (1.1)

Arsenic 16 3.1 (0.98) 3 (0.99) 5.6 (1.1) 5.4 (1) 3.6 (1) 4.9 (1) 2.6 (1) 3 (0.98) 4 (1) 2.2 (1) 3.3 (1) 2.4 (0.98) 2.6 (1.1) 2.8 (1.1) 4 (0.96) 5.7 (0.99) 3.1 (1.1) 6.9 (0.95) 5.9 (1) 2.5 (1) 3.9 (0.99) 2.4 (1)
Barium 400 50.3 (0.28) 46.1 (0.29) 367 (0.31) 143 (0.3) 27.7 B (0.3) 70 (0.29) 61.4 (0.29) 75.5 (0.28) 50.7 (0.29) 39 B (0.3) 47.3 (0.3) 47 (0.28) 207 (0.3) 85.1 (0.31) 44.3 (0.28) 75.9 (0.29) 54.2 (0.31) 67.8 (0.28) 154 (0.3) 47.5 (0.3) 62.1 (0.28) 30.4 B (0.29)

Beryllium 72 0.47 (0.022) 0.48 (0.022) 0.66 (0.024) 0.4 B (0.023) 0.3 B (0.023) 0.62 (0.023) 0.45 (0.022) 0.54 (0.022) 0.19 B (0.023) 0.26 B (0.023) 0.26 B (0.023) 0.45 (0.022) 0.28 B (0.023) 0.07 B (0.024) 0.35 B (0.021) 0.5 (0.022) 0.41 B (0.024) 0.35 B (0.021) 0.44 (0.023) 0.43 B (0.023) 0.48 (0.022) 0.38 B (0.022)
Cadmium 4.3 U (0.11) U (0.11) 0.19 B (0.12) U (0.11) U (0.12) U (0.11) U (0.11) U (0.11) U (0.11) U (0.11) U (0.12) U (0.11) U (0.12) U (0.12) U (0.11) U (0.11) U (0.12) 0.24 B (0.11) 0.2 B (0.11) U (0.12) U (0.11) U (0.11)

Calcium NA 2050 (16.5) 1900 (18) NA NA NA NA NA NA NA NA NA NA NA 12600 (15.8) NA NA NA NA NA 25700 (16.3) 7930 (16.6)
Chromium (total) 180 26.7 (0.61) 28 (0.62) 32.9 (0.68) 28.5 (0.64) 74.4 (0.65) 31 (0.63) 37 (0.63) 20.1 (0.61) 141 (0.63) 173 (0.64) 188 (0.65) 29.3 (0.61) 28.1 (0.65) 19.9 (0.67) 21.8 (0.6) 18.5 (0.62) 21.9 (0.66) 67.5 (0.59) 42 (0.64) 58.3 (0.65) 29 (0.61) 29.5 (0.62)

Cobalt NA 16.8 (0.77) 16.9 (0.85) NA NA NA NA NA NA NA NA NA NA NA 8.2 B (0.74) NA NA NA NA NA 9 B (0.77) 21.4 (0.78)
Copper 270 21.8 (0.67) 24.4 (0.69) 44.3 (0.75) 24 (0.71) 15.9 (0.72) 23.1 (0.7) 19.9 (0.7) 19.9 (0.68) 46.4 (0.7) 48.9 (0.71) 78.4 (0.72) 15.1 (0.67) 19 (0.72) 24.5 (0.75) 15.7 (0.66) 18.8 (0.68) 15.8 (0.73) 30.1 (0.66) 23.3 (0.7) 55.6 (0.72) 26.2 (0.68) 29.5 (0.69)

Cyanide (total) 27 NA U (0.5) 4 (0.5) NA NA NA NA NA NA NA NA NA NA NA 3 (0.5) NA NA NA NA NA U (0.5) U (0.5)
Iron NA 15900 (8.8) 20800 (9.6) NA NA NA NA NA NA NA NA NA NA NA 10100 (8.4) NA NA NA NA NA 15200 (8.7) 15700 (8.8)

Lead 400 10.4 (0.48) 17.9 (0.49) 12.9 (0.53) 70.4 (0.51) 12.9 (0.51) 14.5 (0.5) 10 (0.49) 11.4 (0.48) 648 (0.5) 99.1 (0.5) 368 (0.51) 8.3 (0.48) 453 (0.51) 49.3 (0.53) 8.5 (0.47) 10.8 (0.48) 9.1 (0.52) 211 (0.47) 278 (0.5) 27.1 (0.51) 12.2 (0.48) 7.3 (0.49)
Magnesium NA 4050 (15.5) 4720 (16.9) NA NA NA NA NA NA NA NA NA NA NA 7450 (14.9) NA NA NA NA NA 9130 (15.3) 16000 (15.6)
Manganese 2000 NA 207 (0.64) 176 (0.7) NA NA NA NA NA NA NA NA NA NA NA 193 (0.62) NA NA NA NA NA 254 (0.64) 365 (0.65)

Mercury 0.81 NA NA NA NA NA NA NA NA NA 0.05 (0.019) NA U (0.018) NA NA NA NA NA NA NA NA NA NA
Nickel 310 176 (0.85) 145 (0.86) 224 (0.94) 122 (0.9) 71 (0.91) 175 (0.88) 297 (0.88) 50.7 (0.85) 122 (0.88) 120 (0.89) 150 (0.91) 260 (0.85) 6.4 B (0.91) 10 (0.94) 122 (0.83) 57.4 (0.86) 107 (0.92) 108 (0.83) 95.1 (0.89) 118 (0.9) 79.3 (0.85) 301 (0.87)

Potassium NA 782 B (28.7) 827 B (31.4) NA NA NA NA NA NA NA NA NA NA NA 934 B (27.6) NA NA NA NA NA 2610 (28.4) 806 B (28.9)
Selenium 180 U (1) U (1.1) U (1.2) 1.6 (1.1) 1.3 (1.1) U (1.1) U (1.1) U (1) U (1.1) U (1.1) U (1.1) U (1) U (1.1) U (1.2) U (1) U (1.1) U (1.1) 1.7 (1) U (1.1) U (1.1) U (1.1) U (1.1)

Silver 180 U (0.26) U (0.27) U (0.29) U (0.28) U (0.28) U (0.27) U (0.27) U (0.26) U (0.27) U (0.27) U (0.28) U (0.26) U (0.28) U (0.29) U (0.26) U (0.26) U (0.28) U (0.25) U (0.27) U (0.28) U (0.26) U (0.27)
Sodium NA 267 B (79.8) 329 B (87.2) NA NA NA NA NA NA NA NA NA NA NA 226 B (76.7) NA NA NA NA NA 410 B (79.1) 361 B (80.4)

Thallium U (1) U (1.1) U (1.2) U (1.1) U (1.1) U (1.1) U (1.1) U (1) U (1.1) U (1.1) U (1.1) U (1) U (1.1) U (1.2) U (1) U (1.1) U (1.1) U (1) U (1.1) U (1.1) U (1.1) U (1.1)
Vanadium NA 20.8 (0.33) 21 (0.36) NA NA NA NA NA NA NA NA NA NA NA 13.5 (0.32) NA NA NA NA NA 25.1 (0.33) 15.1 (0.33)

Zinc 10000 25.9 (1.3) 33.2 (1.3) 47.9 (1.4) 48 (1.3) 34.9 (1.3) 34.7 (1.3) 32 (1.3) 34.4 (1.3) 27.7 (1.3) 32.5 (1.3) 40 (1.3) 37.8 (1.3) 16.1 (1.4) 11.2 (1.4) 17.9 (1.2) 23.2 (1.3) 23.7 (1.4) 127 (1.2) 215 (1.3) 30.8 (1.3) 197 (1.3) 26.1 (1.3)
Notes:
1 All concentrations are presented in  mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 Concentrations that exceed the NYSDEC Restricted Residential SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.
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TABLE 31
Summary of Warehouse Sampling Results

Sun Chemical Corporation
Site No. C243024

Location BW01-WOL BW01-WOL BW01-WOL BW02-WOL BW02-WOL BW02-WOL BW03-WOL BW03-WOL BW03-WOL BW04-WOL BW04-WOL BW04-WOL WH01 WH02 WH03 WH04 WH04 WHN01 WHN02 WHN03
ENVIRON Sample ID BW01-SS01-2010 BW01-SS02-2010 BW01-SS03-2010 BW02-SS01-2010 BW02-SS02-2010 BW02-SS03-2010 BW03-SS01-2010 BW03-SS02-2010 BW03-SS03-2009BW04-SS01-2010102504-SS02-2010102504-SS03-20101025 WH01-SS01 WH02-SS01 WH03-SS01 WH04-SS01 WH04-SS01D WHN01-SS01 WHN02-SS01 WHN03-SS01

Lab Sample ID 460-20527-1 460-20527-2 460-20527-3 460-20527-4 460-20527-5 460-20527-6 460-20527-7 460-20527-8 460-20527-9 460-19064-14 460-19064-15 460-19064-16 958553 958554 958555 958556 958557 959094 959095 959096
Collection Depth 0 - 2 2.5 - 3 3.5 - 4 0 - 2 2.5 - 3 3.5 - 4 0 - 2 2.5 - 3 3.5 - 4 0 - 2 13.5 - 14 14.5 - 15 1 - 1.5 0.5 - 1 0.5 - 1 0.5 - 1 0.5 - 1 2 - 2.5 2 - 2.5 4 - 4.5

Depth Unit Inches Feet Feet Inches Feet Feet Inches Feet Feet Inches Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet
Sample Method Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

Sample Date 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 10/25/2010 10/25/2010 10/25/2010 10/14/2008 10/14/2008 10/14/2008 10/14/2008 10/14/2008 10/15/2008 10/15/2008 10/15/2008
Comments         Field Duplicate    

VOC
Acetone 100 NA NA NA NA NA NA NA NA NA 0.018 B (0.0091) 0.01 B (0.0092)0.0089 J B (0.0096) NA NA NA NA NA NA NA NA
Benzene 4.8 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA

Bromodichloromethane NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
Bromoform NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA

Bromomethane NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
2-Butanone 100 NA NA NA NA NA NA NA NA NA U (0.0091) U (0.0092) U (0.0096) NA NA NA NA NA NA NA NA

Carbon Disulfide NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
Carbon Tetrachloride 2.4 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA

Chlorobenzene 100 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
Chloroethane NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA

Chloroform 49 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
Chloromethane NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA

Dibromochloromethane NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
1,1-Dichloroethane 26 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
1,2-Dichloroethane 3.1 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
1,1-Dichloroethene 100 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA

cis-1,2-Dichloroethene 100 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
trans-1,2-Dichloroethene 100 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA

1,2-Dichloropropane NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
cis-1,3-Dichloropropene NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA

trans-1,3-Dichloropropene NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
Ethyl Benzene 41 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA

2-Hexanone NA NA NA NA NA NA NA NA NA U (0.0091) U (0.0092) U (0.0096) NA NA NA NA NA NA NA NA
4-Methyl-2-pentanone NA NA NA NA NA NA NA NA NA U (0.0091) U (0.0092) U (0.0096) NA NA NA NA NA NA NA NA

Methylene Chloride 100 NA NA NA NA NA NA NA NA NA U (0.00091)0007 J B (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
Styrene NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA

1,1,2,2-Tetrachloroethane NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
Tetrachloroethene 19 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA

Toluene 100 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
1,1,1-Trichloroethane 100 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA

Trichloroethene 21 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
Vinyl Chloride 0.9 NA NA NA NA NA NA NA NA NA U (0.00091) U (0.00092) U (0.00096) NA NA NA NA NA NA NA NA
Xylenes (total) 100 NA NA NA NA NA NA NA NA NA U (0.0027) U (0.0028) U (0.0029) NA NA NA NA NA NA NA NA

SVOC
Acenaphthene 100 NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

Acenaphthylene 100 NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
Anthracene 100 NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

Benzo(a)anthracene 1 NA NA NA NA NA NA NA NA NA 0.039 (0.037) U (0.037) U (0.039) NA NA NA NA NA NA NA NA
Benzo(a)pyrene 1 NA NA NA NA NA NA NA NA NA 0.049 (0.037) U (0.037) U (0.039) NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene 1 NA NA NA NA NA NA NA NA NA 0.069 (0.037) U (0.037) U (0.039) NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene 100 NA NA NA NA NA NA NA NA NA 0.044 J (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

Benzo(k)fluoranthene 3.9 NA NA NA NA NA NA NA NA NA U (0.037) U (0.037) U (0.039) NA NA NA NA NA NA NA NA
bis(2-Chloroethoxy)methane NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

bis(2-Chloroethyl) ether NA NA NA NA NA NA NA NA NA U (0.037) U (0.037) U (0.039) NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

4-Bromophenyl-phenyl ether NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
Butylbenzylphthalate NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

Carbazole NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
4-Chloro-3-methylphenol NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

4-Chloroaniline NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

2-Chlorophenol NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
4-Chlorophenyl-phenyl ether NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

Chrysene 3.9 NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 0.33 NA NA NA NA NA NA NA NA NA U (0.037) U (0.037) U (0.039) NA NA NA NA NA NA NA NA

Dibenzofuran 59 NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene 100 NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene 49 NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 13 NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

3,3'-Dichlorobenzidine NA NA NA NA NA NA NA NA NA U (0.75) U (0.75) U (0.79) NA NA NA NA NA NA NA NA
2,4-Dichlorophenol NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

Diethylphthalate NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
2,4-Dimethylphenol NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

Dimethylphthalate NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
Di-n-butylphthalate NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

4,6-Dinitro-2-methylphenol NA NA NA NA NA NA NA NA NA U (1.1) U (1.1) U (1.2) NA NA NA NA NA NA NA NA
2,4-Dinitrophenol NA NA NA NA NA NA NA NA NA U * (1.1) U * (1.1) U * (1.2) NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.079) NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.079) NA NA NA NA NA NA NA NA

Di-n-octylphthalate NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
Fluoranthene 100 NA NA NA NA NA NA NA NA NA 0.082 J (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

Fluorene 100 NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
Hexachlorobenzene 1.2 NA NA NA NA NA NA NA NA NA U (0.037) U (0.037) U (0.039) NA NA NA NA NA NA NA NA

Hexachlorobutadiene NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.079) NA NA NA NA NA NA NA NA
Hexachlorocyclopentadiene NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

Hexachloroethane NA NA NA NA NA NA NA NA NA U (0.037) U (0.037) U (0.039) NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.5 NA NA NA NA NA NA NA NA NA 0.04 (0.037) U (0.037) U (0.039) NA NA NA NA NA NA NA NA

Isophorone NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

2-Methylphenol 100 NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
4-Methylphenol 100 NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

Naphthalene 100 NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
2-Nitroaniline NA NA NA NA NA NA NA NA NA U (0.75) U (0.75) U (0.79) NA NA NA NA NA NA NA NA
3-Nitroaniline NA NA NA NA NA NA NA NA NA U (0.75) U (0.75) U (0.79) NA NA NA NA NA NA NA NA
4-Nitroaniline NA NA NA NA NA NA NA NA NA U (0.75) U (0.75) U (0.79) NA NA NA NA NA NA NA NA
Nitrobenzene 15 NA NA NA NA NA NA NA NA NA U (0.037) U (0.037) U (0.039) NA NA NA NA NA NA NA NA
2-Nitrophenol NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
4-Nitrophenol NA NA NA NA NA NA NA NA NA U (1.1) U (1.1) U (1.2) NA NA NA NA NA NA NA NA

N-Nitrosodiphenylamine NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
N-Nitroso-di-n-propylamine NA NA NA NA NA NA NA NA NA U (0.037) U (0.037) U (0.039) NA NA NA NA NA NA NA NA

2,2'-oxybis(1-Chloropropane) NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
Pentachlorophenol 6.7 NA NA NA NA NA NA NA NA NA U (1.1) U (1.1) U (1.2) NA NA NA NA NA NA NA NA

Phenanthrene 100 NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
Phenol 100 NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
Pyrene 100 NA NA NA NA NA NA NA NA NA 0.073 J (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA

1,2,4-Trichlorobenzene NA NA NA NA NA NA NA NA NA U (0.037) U (0.037) U (0.039) NA NA NA NA NA NA NA NA
2,4,5-Trichlorophenol NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol NA NA NA NA NA NA NA NA NA U (0.37) U (0.37) U (0.39) NA NA NA NA NA NA NA NA
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TABLE 31
Summary of Warehouse Sampling Results

Sun Chemical Corporation
Site No. C243024

Location BW01-WOL BW01-WOL BW01-WOL BW02-WOL BW02-WOL BW02-WOL BW03-WOL BW03-WOL BW03-WOL BW04-WOL BW04-WOL BW04-WOL WH01 WH02 WH03 WH04 WH04 WHN01 WHN02 WHN03
ENVIRON Sample ID BW01-SS01-2010 BW01-SS02-2010 BW01-SS03-2010 BW02-SS01-2010 BW02-SS02-2010 BW02-SS03-2010 BW03-SS01-2010 BW03-SS02-2010 BW03-SS03-2009BW04-SS01-2010102504-SS02-2010102504-SS03-20101025 WH01-SS01 WH02-SS01 WH03-SS01 WH04-SS01 WH04-SS01D WHN01-SS01 WHN02-SS01 WHN03-SS01

Lab Sample ID 460-20527-1 460-20527-2 460-20527-3 460-20527-4 460-20527-5 460-20527-6 460-20527-7 460-20527-8 460-20527-9 460-19064-14 460-19064-15 460-19064-16 958553 958554 958555 958556 958557 959094 959095 959096
Collection Depth 0 - 2 2.5 - 3 3.5 - 4 0 - 2 2.5 - 3 3.5 - 4 0 - 2 2.5 - 3 3.5 - 4 0 - 2 13.5 - 14 14.5 - 15 1 - 1.5 0.5 - 1 0.5 - 1 0.5 - 1 0.5 - 1 2 - 2.5 2 - 2.5 4 - 4.5

Depth Unit Inches Feet Feet Inches Feet Feet Inches Feet Feet Inches Feet Feet Feet Feet Feet Feet Feet Feet Feet Feet
Sample Method Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

Sample Date 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 11/29/2010 10/25/2010 10/25/2010 10/25/2010 10/14/2008 10/14/2008 10/14/2008 10/14/2008 10/14/2008 10/15/2008 10/15/2008 10/15/2008
Comments         Field Duplicate    

NYSDEC 
Restricted 
Residential 

SCO

PEST
Aldrin 0.097 NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA

alpha-BHC 0.48 NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA
beta-BHC 0.36 NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA
delta-BHC 100 NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA

gamma-BHC 1.3 NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA
Chlordane (total) NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.078) NA NA NA NA NA NA NA NA

4,4'-DDD 13 NA NA NA NA NA NA NA NA NA 0.0043 J P (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA
4,4'-DDE 8.9 NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA
4,4'-DDT 7.9 NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA
Dieldrin 0.2 NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA

Endosulfan I 24 NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA
Endosulfan II 24 NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA

Endosulfan sulfate 24 NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA
Endrin 11 NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA

Endrin aldehyde NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA
Endrin ketone NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA

Heptachlor 2.1 NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA
Heptachlor epoxide NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA

Methoxychlor NA NA NA NA NA NA NA NA NA U (0.0075) U (0.0075) U (0.0078) NA NA NA NA NA NA NA NA
Toxaphene NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.078) NA NA NA NA NA NA NA NA

PCB NA NA NA NA NA NA NA NA NA U U U NA NA NA NA NA NA NA NA

PCBs (total) 1 NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.078) NA NA NA NA NA NA NA NA
Aroclor-1016 NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.078) NA NA NA NA NA NA NA NA
Aroclor-1221 NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.078) NA NA NA NA NA NA NA NA
Aroclor-1232 NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.078) NA NA NA NA NA NA NA NA
Aroclor-1242 NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.078) NA NA NA NA NA NA NA NA
Aroclor-1248 NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.078) NA NA NA NA NA NA NA NA
Aroclor-1254 NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.078) NA NA NA NA NA NA NA NA
Aroclor-1260 NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.078) NA NA NA NA NA NA NA NA
Aroclor-1262 NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.078) NA NA NA NA NA NA NA NA
Aroclor-1268 NA NA NA NA NA NA NA NA NA U (0.075) U (0.075) U (0.078) NA NA NA NA NA NA NA NA

INORG
Aluminum NA NA NA NA NA NA NA NA NA 7950 (44.7) 5080 (42) 4870 (43.8) NA NA NA NA NA NA NA NA
Antimony U (2.2) U (2.2) U (2.1) U (2.1) U (2.3) U (2.2) U (2.1) U (2.1) U (2.2) U (2.2) U (2.1) U (2.2) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.2) U (1) U (1.2)

Arsenic 16 6.8 (1.1) 4.3 (1.1) 1.5 (1.1) 1.4 (1) 3.3 (1.2) 3.2 (1.1) 1.1 (1) 0.89 J (1.1) 8.5 (1.1) 7.6 (1.1) 2.6 (1.1) 2.7 (1.1) 3.4 (1) 4.5 (0.98) 5.9 (1) 7.3 (1) 5.8 (1) 1.7 (1.1) 5 (0.94) 8 (1.1)
Barium 400 237 (44.3) 41.9 J (43.4) 37.2 J (42.2) 12.2 J (41.1) 480 (46) 22 J (44.1) 88.4 (41.4) 29.6 J (42.3) 55.9 (45) 299 (44.7) 61.9 (42) 65.4 (43.8) 50.3 (0.3) 155 (0.28) 57.4 (0.29) 46.7 (0.3) 55.5 (0.29) 53.2 (0.31) 81.9 (0.27) 97.2 (0.31)

Beryllium 72 0.58 (0.44) 0.49 (0.43) 0.32 J (0.42) U (0.41) 0.45 J (0.46) 0.35 J (0.44) U (0.41) 0.22 J (0.42) 0.77 (0.45) 0.52 (0.45) 0.54 (0.42) 0.49 (0.44) 0.53 (0.023) 0.24 B (0.022) 0.45 (0.022) 0.45 B (0.023) 0.48 (0.023) 0.48 (0.024) 0.55 (0.021) 0.59 (0.024)
Cadmium 4.3 U (1.1) U (1.1) U (1.1) U (1) 0.23 J (1.2) U (1.1) 0.25 J (1) U (1.1) U (1.1) U (1.1) U (1.1) U (1.1) 0.19 B (0.11) U (0.11) 0.2 B (0.11) 0.21 B (0.11) 0.29 B (0.11) U (0.12) U (0.1) U (0.12)

Calcium NA NA NA NA NA NA NA NA NA 6030 (1120) 1960 (1050) 1420 (1100) NA NA NA NA NA NA NA NA
Chromium (total) 180 43.1 (2.2) 30.3 (2.2) 24.4 (2.1) 4.6 (2.1) 25.9 (2.3) 24.7 (2.2) 5.6 (2.1) 20.9 (2.1) 50.1 (2.2) 32.3 (2.2) 25.3 (2.1) 26.9 (2.2) 27.9 (0.64) 18.8 (0.61) 28.5 (0.63) 23.2 (0.64) 27.7 (0.63) 32.8 (0.67) 46.6 (0.59) 43.2 (0.66)

Cobalt NA NA NA NA NA NA NA NA NA 17.1 (11.2) 16.7 (10.5) 16.8 (11) NA NA NA NA NA NA NA NA
Copper 270 45.3 (5.5) 27.5 (5.4) 14.5 (5.3) 4.3 J (5.1) 68.7 (5.8) 8.6 (5.5) 15 (5.2) 6.5 (5.3) 24.1 (5.6) 51.5 (5.6) 17.8 (5.3) 26.6 (5.5) 64.6 (0.71) 24.2 (0.68) 48.8 (0.69) 44.6 (0.71) 48.8 (0.7) 10.8 (0.74) 48.2 (0.65) 37.9 (0.73)

Cyanide (total) 27 NA NA NA NA NA NA NA NA NA U (0.56) U (0.56) 0.2 J (0.59) NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA NA 17100 (33.5) 15900 (31.5) 16900 (32.9) NA NA NA NA NA NA NA NA

Lead 400 42.7 (1.1) 18.1 (1.1) 6 (1.1) 2.5 (1) 87.1 (1.2) 5.3 (1.1) 11.5 (1) 5.7 (1.1) 11.1 (1.1) 138 (1.1) 6.1 (1.1) 14.1 (1.1) 49.6 (0.5) 36.4 (0.48) 119 (0.49) 93.2 (0.5) 106 (0.5) 10.7 (0.52) 63.1 (0.46) 80.2 (0.52)
Magnesium NA NA NA NA NA NA NA NA NA 5470 (1120) 11000 (1050) 12700 (1100) NA NA NA NA NA NA NA NA
Manganese 2000 NA NA NA NA NA NA NA NA NA 171 (3.4) 453 (3.2) 480 (3.3) NA NA NA NA NA NA NA NA

Mercury 0.81 0.075 (0.036) 0.17 (0.033) U (0.038) U (0.033) 0.62 (0.035) U (0.034) 0.026 J (0.033) U (0.033) U (0.035) 0.2 (0.037) U (0.034) U (0.034) 0.24 (0.019) 0.09 (0.016) 0.2 (0.019) 0.22 (0.016) 0.19 (0.019) U (0.017) 0.21 (0.019) 0.12 (0.02)
Nickel 310 156 (8.9) 91.8 (8.7) 72.9 (8.4) 9.3 (8.2) 125 (9.2) 86.6 (8.8) 8.1 J (8.3) 73.1 (8.5) 176 (9) 170 (8.9) 233 (8.4) 249 (8.8) 131 (0.89) 39.8 (0.85) 126 (0.87) 122 (0.89) 139 (0.88) 88.6 (0.93) 199 (0.82) 128 (0.92)

Potassium NA NA NA NA NA NA NA NA NA 743 J (1120) 1140 (1050) 984 J (1100) NA NA NA NA NA NA NA NA
Selenium 180 2.1 J (2.2) U (2.2) U (2.1) U (2.1) U (2.3) 1.1 J (2.2) U (2.1) U (2.1) 1.6 J (2.2) U (2.2) U (2.1) U (2.2) U (1.1) U (1) 1.3 (1.1) U (1.1) U (1.1) U (1.1) 1.4 (1) 1.3 (1.1)

Silver 180 U (2.2) U (2.2) U (2.1) U (2.1) U (2.3) U (2.2) 0.45 J (2.1) U (2.1) U (2.2) U (2.2) U (2.1) U (2.2) U (0.27) U (0.26) U (0.27) U (0.27) U (0.27) U (0.29) U (0.25) U (0.28)
Sodium NA NA NA NA NA NA NA NA NA 80.6 J (1120) 184 J (1050) 114 J (1100) NA NA NA NA NA NA NA NA

Thallium U (2.2) U (2.2) U (2.1) U (2.1) U (2.3) U (2.2) U (2.1) U (2.1) U (2.2) U (2.2) U (2.1) U (2.2) U (1.1) U (1) U (1.1) U (1.1) U (1.1) U (1.1) U (1) U (1.1)
Vanadium NA NA NA NA NA NA NA NA NA 28.7 (11.2) 22.5 (10.5) 18.6 (11) NA NA NA NA NA NA NA NA

Zinc 10000 60.6 (6.7) 54.3 (6.5) 32 (6.3) 8.9 (6.2) 109 (6.9) 20.7 (6.6) 24.4 (6.2) 21.9 (6.3) 46.9 (6.7) 104 (6.7) 30.9 (6.3) 40.2 (6.6) 431 (1.3) 40.8 (1.3) 104 (1.3) 109 (1.3) 133 (1.3) 35.5 (1.4) 72.4 (1.2) 55.8 (1.4)
Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.
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TABLE 32
Summary of Supplemental RI_WOL Sampling Results

Sun Chemical Corporation
Site No. C243024

Location WOL1 WOL1 WOL1 WOL1 WOL1A WOL2 WOL2 WOL2
ENVIRON Sample ID WOL1-SS01 WOL1-SS02 WOL1-SS03 WOL1-SS01D WOL1A-02 WOL2-SS01 WOL2-SS02 WOL2-SS03

Collection Depth (in bgs) 0 - 2 2 - 24 12 - 24 0 - 2 0 - 2 0 - 2 2 - 24 12 - 24
Sample Method Grab Grab Grab Grab Geoprobe Grab Grab Grab

Sample Date 9/11/2014 9/11/2014 9/11/2014 9/11/2014 12/11/2014 9/11/2014 9/11/2014 9/11/2014
Comments  Field Duplicate   

VOC NA NA U NA NA NA NA U

SVOC
Acenaphthene 100 U (0.35) U (0.34) NA 0.038 J (0.35) NA U (0.47) U (0.35) NA

Anthracene 100 U (0.35) 0.042 J (0.34) NA 0.19 J (0.35) NA U (0.47) U (0.35) NA
Benzo(a)anthracene 1 0.047 J (0.35) 0.16 J (0.34) NA 0.39 (0.35) NA 0.067 J (0.47) 0.09 J (0.35) NA

Benzo(a)pyrene 1 0.046 J (0.35) 0.14 J (0.34) NA 0.41 (0.35) NA 0.071 J (0.47) 0.098 J (0.35) NA
Benzo(b)fluoranthene 1 0.072 J (0.35) 0.19 J (0.34) NA 0.48 (0.35) NA 0.11 J (0.47) 0.15 J (0.35) NA
Benzo(g,h,i)perylene 100 U (0.35) 0.069 J (0.34) NA 0.24 J (0.35) NA U (0.47) 0.056 J (0.35) NA

Benzo(k)fluoranthene 3.9 U (0.35) 0.072 J (0.34) NA 0.2 J (0.35) NA 0.036 J (0.47) 0.053 J (0.35) NA
bis(2-Ethylhexyl)phthalate 0.2 J (0.35) 0.26 J (0.34) NA 0.2 J (0.35) NA 0.55 (0.47) 0.35 (0.35) NA

Carbazole U (0.35) U (0.34) NA 0.057 J (0.35) NA U (0.47) U (0.35) NA
Chrysene 3.9 0.057 J (0.35) 0.18 J (0.34) NA 0.4 (0.35) NA 0.082 J (0.47) 0.11 J (0.35) NA

Dibenz(a,h)anthracene 0.33 U (0.35) U (0.34) NA 0.051 J (0.35) NA U (0.47) U (0.35) NA
Fluoranthene 100 0.095 J (0.35) 0.35 (0.34) NA 0.87 (0.35) NA 0.14 J (0.47) 0.17 J (0.35) NA

Fluorene 100 U (0.35) U (0.34) NA 0.056 J (0.35) NA U (0.47) U (0.35) NA
Indeno(1,2,3-cd)pyrene 0.5 U (0.35) 0.065 J (0.34) NA 0.21 J (0.35) NA U (0.47) 0.052 J (0.35) NA

Phenanthrene 100 0.034 J (0.35) 0.31 J (0.34) NA 0.81 (0.35) NA 0.05 J (0.47) 0.08 J (0.35) NA
Pyrene 100 0.098 J (0.35) 0.34 (0.34) NA 0.85 (0.35) NA 0.15 J (0.47) 0.22 J (0.35) NA

PEST U U NA U NA U U NA

PCB U U NA U NA U U NA

INORG
Aluminum 8070 (19.8) 8610 (18.6) NA 8280 (20.7) NA 8690 (25.9) 8130 (19.5) NA

Arsenic 16 4.7 (2) 7.1 (1.9) NA 5.1 (2.1) NA 6.5 (2.6) 7.6 (1.9) NA
Barium 400 60.7 (0.99) 55.7 (0.93) NA 60.6 (1) NA 65.9 (1.3) 81.8 (0.97) NA

Beryllium 72 0.49 (0.4) 0.53 (0.37) NA 0.5 (0.41) NA 0.49 J (0.52) 0.49 (0.39) NA
Calcium 2200 (49.6) 1650 (46.4) NA 2270 (51.8) NA 2840 (64.6) 3950 (48.7) NA

Chromium (total) 110 36.2 (0.99) 39.7 (0.93) NA 36.8 (1) NA 36.2 (1.3) 53 (0.97) NA
Cobalt 16.4 (0.99) 18.5 (0.93) NA 16.1 (1) NA 14.9 (1.3) 16.7 (0.97) NA

Copper 270 35.1 (2.5) 38.4 (2.3) NA 36.5 (2.6) NA 57.8 (3.2) 33.6 (2.4) NA
Cyanide (total) 27 0.14 (0.12) 0.082 J (0.1) NA 0.091 J (0.11) NA 0.15 (0.15) 0.082 J (0.11) NA

Iron 18100 B (19.8) 20200 B (18.6) NA 18600 B (20.7) NA 17900 B (25.9) 20500 B (19.5) NA
Lead 400 54.7 (0.99) 97.5 (0.93) NA 59.6 (1) NA 81.1 (1.3) 90.9 (0.97) NA

Magnesium 3590 (49.6) 4290 (46.4) NA 3630 (51.8) NA 3590 (64.6) 3920 (48.7) NA
Manganese 2000 292 (0.99) 378 (0.93) NA 342 (1) NA 306 (1.3) 424 (0.97) NA

Mercury 0.81 1 (0.036) 0.23 (0.016) NA 0.31 (0.016) 0.296 (0.007) 0.18 (0.023) 0.18 (0.018) NA
Nickel 310 149 (4) 176 (3.7) NA 152 (4.1) NA 142 (5.2) 145 (3.9) NA

Potassium 1270 (99.2) 1070 (92.9) NA 1230 (104) NA 1190 (129) 1250 (97.3) NA
Sodium U (198) 98.8 J (186) NA 85.9 J (207) NA U (259) 186 J (195) NA

Vanadium 22.4 (0.99) 25.5 (0.93) NA 23.8 (1) NA 25.4 (1.3) 25.3 (0.97) NA
Zinc 10000 64.2 (2) 88.9 (1.9) NA 67.8 (2.1) NA 72.6 (2.6) 63.6 (1.9) NA

Notes:
1 All concentrations are presented in mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 Concentrations that exceed the NYSDEC Restricted Residential SCO are boldfaced.
Abbreviations:

U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
B -- Blank Contamination.
( ) -- Detection Limit.

NYSDEC 
Restricted 

Residential SCO
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TABLE 33
Summary of Supplemental RI_Red Wing Sampling Results

Sun Chemical Corporation
Site No. C243024

Location RW1 RW1 RW1 RW1A RW1A RW1B RW1B RW1C RW1C RW2 RW2 RW2 RW2 RW2A RW2B RW2B
ENVIRON Sample ID RW1-SS01 RW1-SS02 RW1-SS03 RW1A-02 RW1A-224 RW1B-02 RW1B-224 RW1C-02 RW1C-224 RW2-SS01 RW2-SS02 RW2-SS03 RW2-2430 RW2A-224 RW2B-224 RW2B-2430

Collection Depth (in bgs) 0 - 2 2 - 24 12 - 24 0 - 2 2 - 24 0 - 2 2 - 24 0 - 2 2 - 24 0 - 2 2 - 24 12 - 24 24 - 30 2 - 24 2 - 24 24 - 30
Sample Method Grab Grab Grab Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Grab Grab Grab Geoprobe Geoprobe Geoprobe Geoprobe

Sample Date 9/11/2014 9/11/2014 9/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014 9/11/2014 9/11/2014 9/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014
Comments       

VOC
Tetrachloroethene 19 NA NA U (0.0013) NA NA NA NA NA NA NA NA U (0.0014) NA NA NA NA

SVOC
Acenaphthene 100 0.058 J (0.35) U (0.36) NA U (0.039) U (0.037) 0.043 (0.038) U (0.038) U (0.038) U (0.038) U (0.35) U (0.37) NA NA NA NA NA

Acenaphthylene 100 0.061 J (0.35) U (0.36) NA U (0.039) U (0.037) U (0.038) U (0.038) U (0.038) U (0.038) U (0.35) U (0.37) NA NA NA NA NA
Anthracene 100 0.28 J (0.35) 0.041 J (0.36) NA 0.03 J (0.039) 0.037 J (0.037) 0.127 (0.038) 0.024 J (0.038) 0.071 (0.038) U (0.038) U (0.35) U (0.37) NA NA NA NA NA

Benzo(a)anthracene 1 1.6 (0.35) 0.2 J (0.36) NA 0.126 (0.039) 0.158 (0.037) 0.594 (0.038) 0.104 (0.038) 0.184 (0.038) U (0.038) 0.036 J (0.35) U (0.37) NA NA NA NA NA
Benzo(a)pyrene 1 1.4 (0.35) 0.18 J (0.36) NA 0.128 (0.039) 0.166 (0.037) 0.695 (0.038) 0.111 (0.038) 0.186 (0.038) U (0.038) 0.033 J (0.35) U (0.37) NA NA NA NA NA

Benzo(b)fluoranthene 1 1.8 (0.35) 0.26 J (0.36) NA 0.113 (0.039) 0.137 (0.037) 0.595 (0.038) 0.092 (0.038) 0.145 (0.038) U (0.038) 0.05 J (0.35) U (0.37) NA NA NA NA NA
Benzo(g,h,i)perylene 100 0.58 (0.35) 0.097 J (0.36) NA 0.098 (0.039) 0.12 (0.037) 0.507 (0.038) 0.093 (0.038) 0.118 (0.038) U (0.038) U (0.35) U (0.37) NA NA NA NA NA

Benzo(k)fluoranthene 3.9 0.75 (0.35) 0.1 J (0.36) NA 0.118 (0.039) 0.138 (0.037) 0.495 (0.038) 0.101 (0.038) 0.167 (0.038) U (0.038) U (0.35) U (0.37) NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 0.34 J (0.35) 0.4 (0.36) NA NA NA NA NA NA NA 0.22 J (0.35) 0.23 J (0.37) NA NA NA NA NA

Carbazole U (0.35) U (0.36) NA NA NA NA NA NA NA U (0.35) U (0.37) NA NA NA NA NA
Chrysene 3.9 1.7 (0.35) 0.2 J (0.36) NA 0.127 (0.039) 0.166 (0.037) 0.592 (0.038) 0.109 (0.038) 0.182 (0.038) U (0.038) 0.03 J (0.35) U (0.37) NA NA NA NA NA

Dibenz(a,h)anthracene 0.33 0.19 J (0.35) U (0.36) NA 0.028 J (0.039) 0.033 J (0.037) 0.156 (0.038) 0.023 J (0.038) 0.04 (0.038) U (0.038) U (0.35) U (0.37) NA NA NA NA NA
Dibenzofuran 59 U (0.35) U (0.36) NA NA NA NA NA NA NA U (0.35) U (0.37) NA NA NA NA NA
Fluoranthene 100 2.8 (0.35) 0.37 (0.36) NA 0.214 (0.039) 0.253 (0.037) 0.889 (0.038) 0.174 (0.038) 0.366 (0.038) 0.025 J (0.038) 0.054 J (0.35) U (0.37) NA NA NA NA NA

Fluorene 100 0.045 J (0.35) U (0.36) NA U (0.039) U (0.037) 0.033 J (0.038) U (0.038) 0.027 J (0.038) U (0.038) U (0.35) U (0.37) NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.5 0.59 (0.35) 0.084 J (0.36) NA 0.085 (0.039) 0.112 (0.037) 0.455 (0.038) 0.075 (0.038) 0.126 (0.038) U (0.038) 0.027 J (0.35) U (0.37) NA NA NA NA NA

2-Methylnaphthalene U (0.35) U (0.36) NA U (0.039) U (0.037) U (0.038) U (0.038) U (0.038) U (0.038) U (0.35) U (0.37) NA NA NA NA NA
Naphthalene 100 U (0.35) U (0.36) NA U (0.039) U (0.037) U (0.038) U (0.038) U (0.038) U (0.038) U (0.35) U (0.37) NA NA NA NA NA

Phenanthrene 100 1.2 (0.35) 0.25 J (0.36) NA 0.134 (0.039) 0.172 (0.037) 0.468 (0.038) 0.099 (0.038) 0.316 (0.038) U (0.038) 0.024 J (0.35) U (0.37) NA NA NA NA NA
Pyrene 100 3 (0.35) 0.43 (0.36) NA 0.196 (0.039) 0.271 (0.037) 0.87 (0.038) 0.164 (0.038) 0.31 (0.038) 0.027 J (0.038) 0.05 J (0.35) U (0.37) NA NA NA NA NA

PEST U U NA NA NA NA NA NA NA U U NA NA NA NA NA

PCB U U NA NA NA NA NA NA NA U U NA NA NA NA NA

INORG
Aluminum 8220 (19.8) 8550 (20.8) NA NA NA NA NA NA NA 8500 (21) 8500 (21.8) NA NA NA NA NA
Antimony 0.55 J (2) 0.61 J (2.1) NA NA NA NA NA NA NA 0.57 J (2.1) U (2.2) NA NA NA NA NA

Arsenic 16 6.9 (2) 4.3 (2.1) NA NA NA NA NA NA NA 4.8 (2.1) 6.2 (2.2) NA NA NA NA NA
Barium 400 215 (0.99) 133 (1) NA NA NA NA NA NA NA 137 (1) 61.4 (1.1) NA NA NA NA NA

Beryllium 72 0.64 (0.4) 0.52 (0.42) NA NA NA NA NA NA NA 0.57 (0.42) 0.47 (0.44) NA NA NA NA NA
Cadmium 4.3 U (0.5) U (0.52) NA NA NA NA NA NA NA 0.95 (0.52) 0.52 J (0.54) NA NA NA NA NA

Calcium 6140 (49.5) 3110 (52) NA NA NA NA NA NA NA 5210 (52.5) 4490 (54.4) NA NA NA NA NA
Chromium (total) 110 48.1 (0.99) 42.3 (1) NA NA NA NA NA NA NA 39.7 (1) 48.2 (1.1) NA NA NA NA NA

Cobalt 18.7 (0.99) 15.9 (1) NA NA NA NA NA NA NA 20.2 (1) 23.6 (1.1) NA NA NA NA NA
Copper 270 64.3 (2.5) 32.1 (2.6) NA NA NA NA NA NA NA 51.1 (2.6) 30.4 (2.7) NA NA NA NA NA

Cyanide (total) 27 0.63 (0.1) 0.14 (0.1) NA NA NA NA NA NA NA 0.18 (0.11) U (0.11) NA NA NA NA NA
Iron 26300 B (19.8) 21200 B (20.8) NA NA NA NA NA NA NA 20700 B (21) 21400 B (21.8) NA NA NA NA NA

Lead 400 120 (0.99) 27.5 (1) NA NA NA NA NA NA NA 112 (1) 568 (1.1) NA 78.2 (0.617) 5.88 (0.599) 8.83 (0.579) NA
Magnesium 5010 (49.5) 6620 (52) NA NA NA NA NA NA NA 6150 (52.5) 33000 (54.4) NA NA NA NA NA
Manganese 2000 549 (0.99) 377 (1) NA NA NA NA NA NA NA 564 (1) 544 (1.1) NA NA NA NA NA

Mercury 0.81 0.1 (0.017) 0.048 (0.017) NA NA NA NA NA NA NA 0.11 (0.018) 0.45 (0.017) NA NA NA NA NA
Nickel 310 178 (4) 188 (4.2) NA NA NA NA NA NA NA 223 (4.2) 422 (4.4) NA 251 (0.617) 66.2 (0.599) 341 (0.579) 375 (0.606)

Potassium 1190 (99) 1400 (104) NA NA NA NA NA NA NA 1240 (105) 981 (109) NA NA NA NA NA
Sodium 169 J (198) 274 (208) NA NA NA NA NA NA NA 220 (210) 210 J (218) NA NA NA NA NA

Vanadium 28.3 (0.99) 23.3 (1) NA NA NA NA NA NA NA 23.1 (1) 22.9 (1.1) NA NA NA NA NA
Zinc 10000 71 (2) 49.4 (2.1) NA NA NA NA NA NA NA 78.6 (2.1) 232 (2.2) NA NA NA NA NA

Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
B -- Blank Contamination.
( ) -- Detection Limit.

NYSDEC 
Restricted 

Residential SCO
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TABLE 33
Summary of Supplemental RI_Red Wing Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
ENVIRON Sample ID

Collection Depth (in bgs)
Sample Method

Sample Date
Comments

VOC
Tetrachloroethene 19

SVOC
Acenaphthene 100

Acenaphthylene 100
Anthracene 100

Benzo(a)anthracene 1
Benzo(a)pyrene 1

Benzo(b)fluoranthene 1
Benzo(g,h,i)perylene 100

Benzo(k)fluoranthene 3.9
bis(2-Ethylhexyl)phthalate

Carbazole
Chrysene 3.9

Dibenz(a,h)anthracene 0.33
Dibenzofuran 59
Fluoranthene 100

Fluorene 100
Indeno(1,2,3-cd)pyrene 0.5

2-Methylnaphthalene
Naphthalene 100

Phenanthrene 100
Pyrene 100

PEST

PCB

INORG
Aluminum
Antimony

Arsenic 16
Barium 400

Beryllium 72
Cadmium 4.3

Calcium
Chromium (total) 110

Cobalt
Copper 270

Cyanide (total) 27
Iron

Lead 400
Magnesium
Manganese 2000

Mercury 0.81
Nickel 310

Potassium
Sodium

Vanadium
Zinc 10000

Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
B -- Blank Contamination.
( ) -- Detection Limit.

NYSDEC 
Restricted 

Residential SCO

RW2C RW2C RW2D RW2D RW2E RW2E RW3 RW3 RW3 RW3 RW3A RW3A RW3B RW3B RW3B RW3C
RW2C-224 RW2C-2430 RW2D-02 RW2D-224 RW2E-02 RW2E-224 RW3-SS01 RW3-SS02 RW3-SS03 RW3-2430 RW3A-224 RW3A-2430 RW3B-224 RW3B-2430 RW3B-3036 RW3C-224

2 - 24 24 - 30 0 - 2 2 - 24 0 - 2 2 - 24 0 - 2 2 - 24 12 - 24 24 - 30 2 - 24 24 - 30 2 - 24 24 - 30 30 - 36 2 - 24
Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Grab Grab Grab Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe

12/11/2014 12/11/2014 1/23/2015 1/23/2015 1/23/2015 1/23/2015 9/11/2014 9/11/2014 9/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014
      

NA NA NA NA NA NA NA NA U (0.0015) NA NA NA NA NA NA NA

NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 0.023 J (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 0.029 J (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 0.2 J (0.37) 0.29 J (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 0.029 J (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.37) U (0.38) NA NA NA NA NA NA NA NA

NA NA NA NA NA NA U U NA NA NA NA NA NA NA NA

NA NA NA NA NA NA U U NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 8670 (22) 9070 (20.3) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (2.2) U (2) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 4.6 (2.2) 4.5 (2) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 118 (1.1) 84.2 (1) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 0.7 (0.44) 0.71 (0.41) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 53.4 (0.55) 35 (0.51) NA 1.78 (0.617) 14.9 (0.63) 1.41 (0.601) 4.52 (0.611) 11.1 (0.62) 4.29 (0.628) 4.63 (0.633)
NA NA NA NA NA NA 1270 (55) 1280 (50.9) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 61 (1.1) 61.5 (1) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 40.8 (1.1) 25.2 (1) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 22.5 (2.7) 25.5 (2.5) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 0.24 (0.11) 0.21 (0.11) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 25200 B (22) 26200 B (20.3) NA NA NA NA NA NA NA NA

8.15 (0.591) NA NA NA NA NA 12.2 (1.1) 11.1 (1) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 4670 (55) 4880 (50.9) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 1340 (1.1) 556 (1) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA U (0.018) U (0.019) NA NA NA NA NA NA NA NA

356 (0.591) 137 (0.588) 219 (0.599) 310 (0.606) 308 (0.643) 290 (0.601) 252 (4.4) 262 (4.1) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 1210 (110) 1230 (102) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 492 (220) 289 (203) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 24.9 (1.1) 27.1 (1) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 45.6 (2.2) 49 (2) NA NA NA NA NA NA NA NA
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TABLE 33
Summary of Supplemental RI_Red Wing Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
ENVIRON Sample ID

Collection Depth (in bgs)
Sample Method

Sample Date
Comments

VOC
Tetrachloroethene 19

SVOC
Acenaphthene 100

Acenaphthylene 100
Anthracene 100

Benzo(a)anthracene 1
Benzo(a)pyrene 1

Benzo(b)fluoranthene 1
Benzo(g,h,i)perylene 100

Benzo(k)fluoranthene 3.9
bis(2-Ethylhexyl)phthalate

Carbazole
Chrysene 3.9

Dibenz(a,h)anthracene 0.33
Dibenzofuran 59
Fluoranthene 100

Fluorene 100
Indeno(1,2,3-cd)pyrene 0.5

2-Methylnaphthalene
Naphthalene 100

Phenanthrene 100
Pyrene 100

PEST

PCB

INORG
Aluminum
Antimony

Arsenic 16
Barium 400

Beryllium 72
Cadmium 4.3

Calcium
Chromium (total) 110

Cobalt
Copper 270

Cyanide (total) 27
Iron

Lead 400
Magnesium
Manganese 2000

Mercury 0.81
Nickel 310

Potassium
Sodium

Vanadium
Zinc 10000

Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
B -- Blank Contamination.
( ) -- Detection Limit.

NYSDEC 
Restricted 

Residential SCO

RW3C RW3D RW3D RW3E RW3E RW3H RW3H RW3I RW4 RW4 RW4 RW5 RW5 RW5 RW6 RW6
RW3C-2430 RW3D-02 RW3D-224 RW3E-02 RW3E-224 RW3H-02 RW3H-224 RW3I-02 RW4-SS01 RW4-SS02 RW4-SS03 RW5-SS01 RW5-SS02 RW5-SS03 RW6-SS01 RW6-SS02

24 - 30 0 - 2 2 - 24 0 - 2 2 - 24 0 - 2 2 - 24 0 - 2 0 - 2 2 - 24 12 - 24 0 - 2 2 - 24 12 - 24 0 - 2 2 - 24
Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Geoprobe Grab Grab Grab Grab Grab Grab Grab Grab

12/11/2014 1/23/2015 1/23/2015 1/23/2015 1/23/2015 1/23/2015 1/23/2015 1/23/2015 9/11/2014 9/11/2014 9/11/2014 9/11/2014 9/11/2014 9/11/2014 9/11/2014 9/11/2014
      

NA NA NA NA NA NA NA NA NA NA U (0.001) NA NA U (0.0016) NA NA

NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA U (0.35) U (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA U (0.35) U (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA 0.036 J (0.35) 0.054 J (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA 0.14 J (0.35) 0.23 J (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA 0.14 J (0.35) 0.19 J (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA 0.18 J (0.35) 0.23 J (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA 0.12 J (0.35) 0.14 J (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA 0.072 J (0.35) 0.096 J (0.35)
NA NA NA NA NA NA NA NA 0.19 J (0.35) 0.22 J (0.38) NA 0.25 J (0.33) 0.16 J (0.35) NA 0.27 J (0.35) 0.26 J (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA U (0.35) U (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA 0.15 J (0.35) 0.25 J (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA 0.032 J (0.35) 0.042 J (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA U (0.35) U (0.35)
NA NA NA NA NA NA NA NA U (0.35) 0.036 J (0.38) NA U (0.33) U (0.35) NA 0.25 J (0.35) 0.37 (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA U (0.35) U (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA 0.098 J (0.35) 0.11 J (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA U (0.35) U (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA U (0.35) U (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA 0.16 J (0.35) 0.24 J (0.35)
NA NA NA NA NA NA NA NA U (0.35) U (0.38) NA U (0.33) U (0.35) NA 0.23 J (0.35) 0.44 (0.35)

NA NA NA NA NA NA NA NA U U NA U U NA U U

NA NA NA NA NA NA NA NA U U NA U U NA U U

NA NA NA NA NA NA NA NA 6620 (20.9) 8880 (20.2) NA 5210 (17.5) 8710 (20) NA 5180 (20.8) 6010 (20.7)
NA NA NA NA NA NA NA NA 0.64 J (2.1) U (2) NA 23.5 (1.7) 12.1 (2) NA 4.1 (2.1) 4.1 (2.1)
NA NA NA NA NA NA NA NA 3.9 (2.1) 4.3 (2) NA 11.2 (1.7) 6.6 (2) NA 3.8 (2.1) 3.4 (2.1)
NA NA NA NA NA NA NA NA 91.5 (1) 98.5 (1) NA 91.2 (0.87) 107 (1) NA 291 (1) 268 (1)
NA NA NA NA NA NA NA NA 0.48 (0.42) 0.61 (0.4) NA 0.31 J (0.35) 0.45 (0.4) NA 0.39 J (0.42) 0.47 (0.41)

0.21 J (0.596) 3.05 (0.636) 2.11 (0.609) 1.87 (0.659) 2.13 (0.606) 6.29 (0.732) 1.97 (0.628) 0.362 J (0.644) 0.39 J (0.52) U (0.51) NA U (0.44) U (0.5) NA 0.3 J (0.52) 0.45 J (0.52)
NA NA NA NA NA NA NA NA 1590 (52.2) 1770 (50.6) NA 578 (43.6) 921 (50) NA 1590 (52.1) 2190 (51.7)
NA NA NA NA NA NA NA NA 54.3 (1) 48 (1) NA 48 (0.87) 70 (1) NA 88.2 (1) 71.8 (1)
NA NA NA NA NA NA NA NA 17.8 (1) 17.3 (1) NA 7.5 (0.87) 9.7 (1) NA 12.4 (1) 18.3 (1)
NA NA NA NA NA NA NA NA 39.5 (2.6) 28.2 (2.5) NA 24.5 (2.2) 35.1 (2.5) NA 46.7 (2.6) 62 (2.6)
NA NA NA NA NA NA NA NA 0.19 (0.1) 0.2 (0.1) NA 0.24 (0.098) 0.55 (0.099) NA 0.51 (0.097) 0.91 (0.11)
NA NA NA NA NA NA NA NA 21900 B (20.9) 23600 B (20.2) NA 18800 B (17.5) 28600 B (20) NA 19000 B (20.8) 20300 B (20.7)
NA NA NA NA NA NA NA NA 24.7 (1) 16.6 (1) NA 15.7 (0.87) 24.9 (1) NA 91.2 (1) 63.8 (1)
NA NA NA NA NA NA NA NA 6690 (52.2) 5730 (50.6) NA 3100 (43.6) 4930 (50) NA 6840 (52.1) 10900 (51.7)
NA NA NA NA NA NA NA NA 255 (1) 327 (1) NA 134 (0.87) 191 (1) NA 270 (1) 328 (1)
NA NA NA NA NA NA NA NA 0.019 (0.017) 0.024 (0.018) NA 0.021 (0.017) U (0.018) NA 0.023 (0.017) 0.015 J (0.018)
NA NA NA NA NA NA NA NA 251 (4.2) 218 (4) NA 83.7 (3.5) 144 (4) NA 177 (4.2) 261 (4.1)
NA NA NA NA NA NA NA NA 1230 (104) 1440 (101) NA 1360 (87.3) 1890 (100) NA 1370 (104) 1420 (103)
NA NA NA NA NA NA NA NA 114 J (209) 152 J (202) NA 201 (175) 392 (200) NA U (208) U (207)
NA NA NA NA NA NA NA NA 21.5 (1) 23.8 (1) NA 19.7 (0.87) 33.2 (1) NA 21 (1) 21.4 (1)
NA NA NA NA NA NA NA NA 44.8 (2.1) 50.3 (2) NA 29 (1.7) 42.7 (2) NA 41.1 (2.1) 43.3 (2.1)
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TABLE 33
Summary of Supplemental RI_Red Wing Sampling Results

Sun Chemical Corporation
Site No. C243024

Location
ENVIRON Sample ID

Collection Depth (in bgs)
Sample Method

Sample Date
Comments

VOC
Tetrachloroethene 19

SVOC
Acenaphthene 100

Acenaphthylene 100
Anthracene 100

Benzo(a)anthracene 1
Benzo(a)pyrene 1

Benzo(b)fluoranthene 1
Benzo(g,h,i)perylene 100

Benzo(k)fluoranthene 3.9
bis(2-Ethylhexyl)phthalate

Carbazole
Chrysene 3.9

Dibenz(a,h)anthracene 0.33
Dibenzofuran 59
Fluoranthene 100

Fluorene 100
Indeno(1,2,3-cd)pyrene 0.5

2-Methylnaphthalene
Naphthalene 100

Phenanthrene 100
Pyrene 100

PEST

PCB

INORG
Aluminum
Antimony

Arsenic 16
Barium 400

Beryllium 72
Cadmium 4.3

Calcium
Chromium (total) 110

Cobalt
Copper 270

Cyanide (total) 27
Iron

Lead 400
Magnesium
Manganese 2000

Mercury 0.81
Nickel 310

Potassium
Sodium

Vanadium
Zinc 10000

Notes:
1 All concentrations are presented in 

mg/kg (ppm).
2 Only compounds with at least one 

detection are shown.
3 Concentrations that exceed the 

NYSDEC Restricted Residential 
SCO are boldfaced.

Abbreviations:
U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
B -- Blank Contamination.
( ) -- Detection Limit.

NYSDEC 
Restricted 

Residential SCO

RW6 RW7 RW7 RW7 RW8 RW8 RW8
RW6-SS03 RW7-SS01 RW7-SS02 RW7-SS03 RW8-SS01 RW8-SS02 RW8-SS03

12 - 24 0 - 2 2 - 24 12 - 24 0 - 2 2 - 24 12 - 24
Grab Grab Grab Grab Grab Grab Grab

9/11/2014 9/11/2014 9/11/2014 9/11/2014 9/11/2014 9/11/2014 9/11/2014
 

U (0.0014) NA NA 0.00026 J (0.0009) NA NA U (0.0015)

NA 0.12 J (0.34) U (0.37) NA U (0.34) 0.12 J (0.35) NA
NA U (0.34) U (0.37) NA U (0.34) U (0.35) NA
NA 0.34 (0.34) U (0.37) NA 0.032 J (0.34) 0.21 J (0.35) NA
NA 0.71 (0.34) 0.022 J (0.37) NA 0.14 J (0.34) 0.55 (0.35) NA
NA 0.55 (0.34) U (0.37) NA 0.14 J (0.34) 0.39 (0.35) NA
NA 0.64 (0.34) U (0.37) NA 0.18 J (0.34) 0.53 (0.35) NA
NA 0.33 J (0.34) U (0.37) NA 0.099 J (0.34) 0.26 J (0.35) NA
NA 0.26 J (0.34) U (0.37) NA 0.073 J (0.34) 0.2 J (0.35) NA
NA 0.26 J (0.34) 0.23 J (0.37) NA 0.23 J (0.34) 0.32 J (0.35) NA
NA 0.084 J (0.34) U (0.37) NA U (0.34) 0.1 J (0.35) NA
NA 0.7 (0.34) U (0.37) NA 0.16 J (0.34) 0.59 (0.35) NA
NA 0.098 J (0.34) U (0.37) NA 0.031 J (0.34) 0.08 J (0.35) NA
NA 0.07 J (0.34) U (0.37) NA U (0.34) 0.061 J (0.35) NA
NA 1.6 (0.34) 0.032 J (0.37) NA 0.27 J (0.34) 1.3 (0.35) NA
NA 0.14 J (0.34) U (0.37) NA U (0.34) 0.079 J (0.35) NA
NA 0.28 J (0.34) U (0.37) NA 0.088 J (0.34) 0.22 J (0.35) NA
NA 0.024 J (0.34) U (0.37) NA U (0.34) 0.028 J (0.35) NA
NA U (0.34) U (0.37) NA U (0.34) 0.026 J (0.35) NA
NA 1.6 (0.34) 0.027 J (0.37) NA 0.14 J (0.34) 1.4 (0.35) NA
NA 1.3 (0.34) 0.035 J (0.37) NA 0.24 J (0.34) 1.2 (0.35) NA

NA U U NA U U NA

NA U U NA U U NA

NA 5990 (18.6) 5720 (20.5) NA 7090 (19.1) 7070 (20.5) NA
NA 0.73 J (1.9) U (2) NA 0.99 J (1.9) 1.5 J (2.1) NA
NA 3.2 (1.9) 3 (2) NA 4.1 (1.9) 4.4 (2.1) NA
NA 75.2 (0.93) 56.1 (1) NA 139 (0.96) 183 (1) NA
NA 0.49 (0.37) 0.49 (0.41) NA 0.53 (0.38) 0.53 (0.41) NA
NA U (0.47) U (0.51) NA 2.8 (0.48) 0.95 (0.51) NA
NA 1420 (46.5) 1420 (51.2) NA 1840 (47.8) 1910 (51.4) NA
NA 33.1 (0.93) 35.1 (1) NA 50.7 (0.96) 50.3 (1) NA
NA 16.8 (0.93) 17.9 (1) NA 19.1 (0.96) 23.2 (1) NA
NA 26 (2.3) 20.4 (2.6) NA 43.3 (2.4) 39.3 (2.6) NA
NA 0.12 (0.1) U (0.11) NA 0.29 (0.096) 0.29 (0.1) NA
NA 19100 B (18.6) 19900 B (20.5) NA 21300 B (19.1) 22400 (20.5) NA
NA 17.1 (0.93) 10.2 (1) NA 48.3 (0.96) 40.9 (1) NA
NA 8980 (46.5) 13000 (51.2) NA 5780 (47.8) 6990 (51.4) NA
NA 413 (0.93) 488 (1) NA 384 (0.96) 467 (1) NA
NA 0.011 J (0.016) U (0.017) NA 0.045 (0.016) 0.074 (0.016) NA
NA 215 (3.7) 247 (4.1) NA 254 (3.8) 290 (4.1) NA
NA 1500 (93) 1340 (102) NA 1200 (95.7) 1370 (103) NA
NA 634 (186) 391 (205) NA 583 (191) 396 (205) NA
NA 18.6 (0.93) 18.6 (1) NA 23 (0.96) 22.8 (1) NA
NA 38.9 (1.9) 36.7 (2) NA 50.6 (1.9) 49.5 (2.1) NA
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TABLE 34
Summary of Supplemental RI_Powerhouse Sampling Results

Sun Chemical Corporation
Site No. C243024

Location PHA PHA PHA PHB PHB PHB
ENVIRON Sample ID PHA-SS01 PHA-SS02 PHA-SS03 PHB-SS01 PHB-SS02 PHB-SS03

Collection Depth (in bgs) 0 - 2 2 - 24 12 - 24 0 - 2 2 - 24 12 - 24
Sample Method Grab Grab Grab Grab Grab Grab

Sample Date 9/11/2014 9/11/2014 9/11/2014 9/11/2014 9/11/2014 9/11/2014
Comments   

VOC NA NA U NA NA U

SVOC
Anthracene 100 0.04 J (0.37) 0.075 J (0.35) NA U (0.36) 0.038 J (0.34) NA

Benzo(a)anthracene 1 0.14 J (0.37) 0.31 J (0.35) NA 0.089 J (0.36) 0.12 J (0.34) NA
Benzo(a)pyrene 1 0.13 J (0.37) 0.31 J (0.35) NA 0.085 J (0.36) 0.12 J (0.34) NA

Benzo(b)fluoranthene 1 0.18 J (0.37) 0.47 (0.35) NA 0.11 J (0.36) 0.16 J (0.34) NA
Benzo(g,h,i)perylene 100 0.092 J (0.37) 0.21 J (0.35) NA 0.072 J (0.36) 0.099 J (0.34) NA

Benzo(k)fluoranthene 3.9 0.073 J (0.37) 0.18 J (0.35) NA 0.045 J (0.36) 0.061 J (0.34) NA
bis(2-Ethylhexyl)phthalate 1.6 (0.37) 0.31 J (0.35) NA 0.34 J (0.36) 0.21 J (0.34) NA

Carbazole U (0.37) 0.053 J (0.35) NA U (0.36) U (0.34) NA
Chrysene 3.9 0.15 J (0.37) 0.42 (0.35) NA 0.095 J (0.36) 0.14 J (0.34) NA

Dibenz(a,h)anthracene 0.33 0.031 J (0.37) 0.071 J (0.35) NA U (0.36) 0.029 J (0.34) NA
Fluoranthene 100 0.28 J (0.37) 0.45 (0.35) NA 0.14 J (0.36) 0.24 J (0.34) NA

Indeno(1,2,3-cd)pyrene 0.5 0.083 J (0.37) 0.18 J (0.35) NA 0.055 J (0.36) 0.084 J (0.34) NA
Phenanthrene 100 0.15 J (0.37) 0.24 J (0.35) NA 0.086 J (0.36) 0.15 J (0.34) NA

Pyrene 100 0.22 J (0.37) 0.37 (0.35) NA 0.15 J (0.36) 0.22 J (0.34) NA

PEST U U NA U U NA

PCB U U NA U U NA

INORG
Aluminum 10700 (21.1) 5480 (18.9) NA 7910 (19.9) 6140 (19.7) NA
Antimony 3.7 (2.1) 1.1 J (1.9) NA 2.6 (2) 2.2 (2) NA

Arsenic 16 5.5 (2.1) 3.9 (1.9) NA 4 (2) 3.9 (2) NA
Barium 400 274 (1.1) 121 (0.94) NA 92 (1) 163 (0.99) NA

Beryllium 72 0.56 (0.42) 0.43 (0.38) NA 0.55 (0.4) 0.49 (0.39) NA
Cadmium 4.3 0.72 (0.53) 0.73 (0.47) NA 0.51 (0.5) 1.5 (0.49) NA

Calcium 4290 (52.7) 2770 (47.2) NA 1810 (49.8) 4180 (49.3) NA
Chromium (total) 110 62.2 (1.1) 43.5 (0.94) NA 65.7 (1) 74.1 (0.99) NA

Cobalt 17.3 (1.1) 16.1 (0.94) NA 20.2 (1) 19.1 (0.99) NA
Copper 270 50.6 (2.6) 37.1 (2.4) NA 40.6 (2.5) 40.1 (2.5) NA

Cyanide (total) 27 2 (0.1) 2.7 (0.1) NA 0.27 (0.11) 0.26 (0.1) NA
Iron 24500 (21.1) 19000 (18.9) NA 24900 (19.9) 20500 (19.7) NA

Lead 400 86.3 (1.1) 47.8 (0.94) NA 22.8 (1) 135 (0.99) NA
Magnesium 4180 (52.7) 12200 (47.2) NA 7170 (49.8) 10100 (49.3) NA
Manganese 2000 349 (1.1) 296 (0.94) NA 318 (1) 398 (0.99) NA

Mercury 0.81 0.12 (0.018) 0.027 (0.017) NA 0.036 (0.018) 0.033 (0.017) NA
Nickel 310 151 (4.2) 274 (3.8) NA 304 (4) 282 (3.9) NA

Potassium 1280 (105) 1010 (94.5) NA 1300 (99.6) 1270 (98.7) NA
Sodium 295 (211) 168 J (189) NA 229 (199) 137 J (197) NA

Vanadium 26.7 (1.1) 20.4 (0.94) NA 23.8 (1) 22.9 (0.99) NA
Zinc 10000 61.1 (2.1) 48.2 (1.9) NA 47.2 (2) 54.3 (2) NA

Notes:
1 All concentrations are presented in mg/kg (ppm).
2 Only compounds with at least one detection are shown.
3 No concentrations exceed the NYSDEC Restricted Residential SCO.
Abbreviations:

U -- Not Detected.
NA -- Not Analyzed.
J -- Estimated Concentration.
( ) -- Detection Limit.

NYSDEC 
Restricted 

Residential SCO
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TABLE 35
Summary of Soil Gas Sampling Results

Area of Concern (if applicable)
Facility; City, State

Location SV01 SV01 SV01 SV01A SV01B SV01C SV01D SV01E
ENVIRON Sample ID SV01-122301 SV01-140723 SV01-141211 SV01A-141211 SV01B-141211 SV01C-141211 SV01D-141211 SV01E-141211

Lab Sample ID E12-00812-001 E14-06753-001 E14-11852-001 E14-11852-002 E14-11852-003 E14-11852-004 E14-11852-005 E14-11852-006
Collection Depth (ft bgs) 7.5 - 8

Sample Method Geoprobe SUMMASUMMA CANISTERSUMMA CANISTERSUMMA CANISTERSUMMA CANISTERSUMMA CANISTERSUMMA CANISTER
Sample Date 1/23/2012 7/23/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014 12/11/2014

Comments   

VOC
Acetone 64 (0.48) 34 (0.48) 170 (0.48) 120 (0.48) 100 (0.48) 49 (0.48) 72 (0.48)
Benzene U (6.4) 11 (0.64) U (0.64) 19 (0.64) U (0.64) 7 (0.64) U (0.64) 12 (0.64)

2-Butanone U (5.9) 10 (0.59) 9 (0.59) 58 (0.59) 19 (0.59) 22 (0.59) 8 (0.59) U (0.59)
Carbon Tetrachloride U (5) 4 (1.3) 4 (0.25) U (0.25) 8 (0.25) U (0.25) U (0.25) U (0.25)

Chloroform U (9.8) U (0.98) U (0.98) U (0.98) 14 (0.98) 13 (0.98) U (0.98) U (0.98)
Dichlorodifluoromethane 109 (9.9) 79 (0.99) 200 (0.99) U (0.99) 430 (0.99) 150 (0.99) U (0.99) U (0.99)

1,1-Dichloroethene U (7.9) 12 (0.79) U (0.79) U (0.79) U (0.79) U (0.79) U (0.79) U (0.79)
Ethanol 66 J (3.8)

Ethyl Benzene U (8.7) 11 (0.87) U (0.87) 9 (0.87) U (0.87) U (0.87) U (0.87) U (0.87)
n-Heptane 9 (0.82) U (0.82) 12 (0.82) U (0.82) U (0.82) U (0.82) 9 (0.82)
n-Hexane U (7.1) 15 (0.71) U (0.71) 18 (0.71) U (0.71) 10 (0.71) 36 (0.71) 41 (0.71)
Isooctane U (9.3) U (0.93) 9 (0.93) 68 (0.93) U (0.93) 13 (0.93) U (0.93) 41 (0.93)

4-Methyl-2-pentanone U (8.2) 10 (0.82) 16 (0.82) U (0.82) U (0.82) U (0.82) U (0.82) U (0.82)
Methylene Chloride 94 (7) 13 (0.7) 10 (0.7) 8 (0.7) 7 (0.7) 15 (0.7) U (0.7) 8 (0.7)
Tetrachloroethene 61 (14) 120 (1.4) 110 (1.4) U (1.4) 87 (1.4) U (1.4) U (1.4) U (1.4)

Toluene U (7.5) 66 (0.75) 34 (0.75) 81 (0.75) 16 (0.75) 18 (0.75) 14 (0.75) 37 (0.75)
1,1,1-Trichloroethane U (11) 25 (1.1) 33 (1.1) U (1.1) 64 (1.1) 85 (1.1) U (1.1) U (1.1)

Trichloroethene U (5) 6 (1.1) 6 (0.25) U (0.25) 26 (0.25) 4 (0.25) U (0.25) U (0.25)
Trichlorofluoromethane 10100 (56) 10000 (1.1) 15000 (1.1) 27 (1.1) 50000 (1.1) 27000 (1.1) 48 (1.1) 23 (1.1)
1,2,4-Trimethylbenzene U (9.8) 11 (0.98) U (0.98) U (0.98) U (0.98) U (0.98) U (0.98) U (0.98)

m,p-xylene U (8.7) 44 (1.7) 20 (0.87) 31 (0.87) U (0.87) 12 (0.87) 14 (0.87) 10 (0.87)
ortho-xylene U (8.7) 15 (0.87) U (0.87) 10 (0.87) U (0.87) U (0.87) U (0.87) U (0.87)

Xylenes (total) U (8.7) 59 (1.7) 20 U (0.87) 41 (0.87) U (0.87) 12 U (0.87) 14 U (0.87) 10 U (0.87)
Notes:
1 All concentrations are presented in 

ug/m3.
2 Only compounds with at least one 

detection are shown.
Abbreviations:

U -- Not Detected.
J -- Estimated Concentration.
( ) -- Detection Limit.
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ALTERNATIVES ANALYSIS REPORT AND 
REMEDIAL ACTION WORK PLAN 
SUN CHEMICAL CORPORATION, SITE #C243024  

 ENVIRON 

APPENDIX B 
ESTIMATED REMEDIATION COSTS  

 
 



Costs for RESTRICTED USE REMEDIATION 

ALTERNATIVE ‐ Achieve Residential SCOs on Lot 54 

and Restricted Residential SCOs on Lot 12

SUBMITTALS AND PREMOBILIZATION ITEMS Average cost per item (See Note 1)

Health and Safety Plan $3,320

Construction Work Plan $6,814

Insurance $11,440

Permitting $28,840

Performance Bond $14,683

Payment and Maintenance Bonds $8,140

Other submittals required in Specifications $7,305

Mobilization $234,780

Soil Erosion and Sediment Control $27,284

Health and Safety Compliance and Monitoring $26,253

Surveying $40,838

Subtotal of Submittals and Premobilization Items: $409,698

Soil Volume to be 

Remediated (in tons)

Average Unit Cost (See 

Note 1) 
Average Total Cost

AOC 1

Excavation, Transportation, and Off‐Site Disposal 

of Non‐Hazardous Waste
30 $92.62 $2,778.70

Backfilling and Compaction 30 $32.11 $963.20

AOC 2

Excavation, Transportation, and Off‐Site Disposal 

of Non‐Hazardous Waste
2,200 $73.88 $162,528.67

Excavation, Transportation, and Off‐Site Disposal 

of Hazardous Waste
1,400 $229.18 $320,847.33

Excavation, Transportation, and Off‐Site Disposal 

of Railroad Rails, Ties, Ballast, and Other 

Associated Materials

160 $103.61 $16,578.13

Backfilling and Compaction 3,600 $26.64 $95,904.00

AOC 7

Excavation, Transportation, and Off‐Site Disposal 

of Non‐Hazardous Waste
10 $131.81 $1,318.10

Backfilling and Compaction 10 $44.83 $448.27

AOC 9

Excavation, Transportation, and Off‐Site Disposal 

of Non‐Hazardous Waste
10 $131.81 $1,318.10

Backfilling and Compaction 10 $50.66 $506.60

AOC 14

Excavation, Transportation, and Off‐Site Disposal 

of Non‐Hazardous Waste
3,000 $72.31 $216,930.00

Remediation Cost Table for Soil Cleanup for Restricted‐Use and Unrestricted Use Remedial Alternatives

Sun Chemical Corporation, Site #C243024, 441‐443 Tompkins Avenue, Staten Island, New York 



Backfilling and Compaction 3,000 $26.22 $78,670.00

AOC 15

Excavation, Transportation, and Off‐Site Disposal 

of Non‐Hazardous Waste
40 $84.55 $3,382.00

Excavation, Transportation, and Off‐Site Disposal 

of Hazardous Waste
460 $234.74 $107,980.40

Backfilling and Compaction 500 $23.82 $11,908.33

Grind & Mix Department

Excavation, Transportation, and Off‐Site Disposal 

of Non‐Hazardous Waste
230 $81.94 $18,846.20

Backfilling and Compaction 230 $26.75 $6,152.50

Powerhouse

Excavation, Transportation, and Off‐Site Disposal 

of Non‐Hazardous Waste
90 $86.22 $7,759.80

Backfilling and Compaction 90 $32.28 $2,905.20

Storage Building Area

Excavation, Transportation, and Off‐Site Disposal 

of Non‐Hazardous Waste
40 $87.88 $3,515.33

Backfilling and Compaction 40 $30.78 $1,231.07

Warehouse/Office/Laboratory

Excavation, Transportation, and Off‐Site Disposal 

of Non‐Hazardous Waste
30 $90.96 $2,728.70

Backfilling and Compaction 30 $39.77 $1,193.20

Subtotal Restricted‐Use Remediation Alternative 

Excavation, Transportation, Disposal, Backfilling 

and Compaction: 

7,540 $1,066,393.83

Post‐excavation sampling and construction 

oversight
$100,000

SITE RESTORATION AND CLOSEOUT

Site Regrading 1 $12,755.81 $12,755.81

Seeding of Excavated AOCs and Regraded Areas 

(in square feet)
117,500 $0.10 $12,141.67

Site Restoration 1 $17,375.00 $17,375.00

Demobilization 1 $10,836.58 $10,836.58

Subtotal Restricted‐Use Remediation Site 

Restoration and Closeout: 
$53,109.05

TOTAL Restricted‐Use Remediation Cost  $1,629,201.01

UNRESTRICTED‐USE REMEDIATION ALTERNATIVE

(See NOTE 2)

AOC 2: Excavation, Transportation, and Off‐Site 

Disposal of Hazardous Waste
1,400 $229.18 $320,847.33

AOC 2: Excavation, Transportation, and Off‐Site 

Disposal of Railroad Rails, Ties, Ballast, and Other 

Associated Materials

160 $103.61 $16,578.13

Remaining Estimated Total Soil Volume (in tons, 

total site soil volume less hazardous waste 

quantity of 1,400 tons):

184,819 $73.88 $13,653,811.66



Post‐excavation sampling and construction 

oversight
$500,000.00

Engineering Complications Contingency (30% 

applied to all costs)
$4,347,371.14

TOTAL CONCEPTUAL UNRESTRICTED‐USE REMEDIATION COSTS $18,838,608.26

Note 1: Unit costs include the average submittal, premobilization, excavation, transportation, disposal and site restoration charges as determ

three competitive bids received by Sun Chemical in February 2015.  The bids provided individual costs for each AOC, the units rates varying am

AOCs based on soil volumes and complexity factors (e.g., the presence of pavement, distance from staging areas, depth). 

Note 2: Remediation to the unrestricted use Soil Cleanup Objectives is assumed to entail removal of soil site‐wide over 5.13 acres to a depth o

based predominantly on the occurrence of nickel.  The costs included here were determined based on the average unit remediation costs for 

given that it is the largest AOC with specific vendor costs available, and a conversion factor of 1.5 tons/cubic yard of excavated soil.  Other cos

components for the unrestricted‐use alternative, including excavation shoring and dewatering/storm water management, have not been dev

given that this alternative is considered technically impracticable and that such additional costs are nopt mnecessary to support the cost‐effe

evaluation.  For purposes of this cost‐effectiveness demonstration, however, a flat contingency of 30% has been added to address design and

engineering complications that would be associated with implementation of this alternative.
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Emergency Response Telephone Roster i ENVIRON 

Table 1A: Emergency Response Telephone Roster 

 Office Cell 

PERSONNEL 

ENVIRON Corporation   

Principal In Charge: Dave Schlott 312 288 3188 847 962 3261 

Project Manager: Bill Kraft 609 243 9844 267 614 0523 

Designated Site Supervisor: Jay Shipley 609 243 9827 609 306 5178 

Health & Safety Coordinator: Sharon Burkett 609 243 9832 609 306 8361 

Corporate H&S Director: Mark Watka 312 288 3875 312 927 1140 

Contractors   

Company: TPI Environmental, Inc.  Contact: Kurt Fendler 888 204 3266 610 574 8255 

Client/Security   

Client: Sun Chemical Corporation  Contact: Gary M.  Andrzejewski   708 236 3713 708 284 5846 

Site Contacts: Security Guard House (24-hr) 718 981 1129  

EMERGENCY RESPONSE AGENCIES 

Hospital 911  

Emergency Fire  911  

Emergency Police 911  

County Health Department        

Ambulance Service        

OTHER EMERGENCY ASSISTANCE 

CHEMTREC 800-424-9300  

National Response Center (oil and chemical spills) 800-424-8802  

Poison Control Center  800-222-1222  

Federal Emergency Management Agency 202-646-2500  

OFF-SITE AGENCIES – NON EMERGENCY PHONE NUMBERS 

Police – New York City Police Dept. 718 390 0251  

Hospital – St.  Vincent’s Hospital 718 818 2070  

Fire – New York City Fire Dept. 718 981 3031  
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Emergency Services Instructions ii ENVIRON 

Table 1B: Emergency Services Instructions 

For Emergency Medical Incidents, Emergency Fire Response, or Hazardous Materials 
Incidents 

Emergency Telephone Numbers: 

 Hospital: 718 818 2070 

 Police: 718 390 0251 

 Fire Department: 718 981 3031 

 Site Security: 718 981 1129 

1. Remember to speak SLOWLY and CLEARLY.  Do NOT hang up first:  let the dispatcher 
conclude the call. 

2. Provide the following information: 

A. Location:  441-443 Tompkins Avenue, Staten Island, New York 10305 

B. Your name and phone number 

3. Describe nature of Incident: 

A. Emergency Medical Incident 

- How many victims 

- Type of incident - physical injury, etc. 

- Assessment of victims' condition if known (whether victim is 
conscious/unconscious, breathing/not breathing, pulse/no pulse, nature of injuries, 
first aid measures used, etc.) 

- Where incident occurred 

B. Fire: 

- Location of Fire 

C. Hazardous Materials Incident: 

- This is a hazardous materials incident requiring dispatch of HAZMAT unit 

- Type of incident (fire, explosion, spill, etc.) 

- Type of material (specific chemicals or general description) 

- Whether there is also a Medical Emergency  

4. Give your location at the Site 

Note: Security, Site Supervisor or designee must meet the emergency personnel at the staging 
area to brief them on the situation.   
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Route Description and Map to Hospital iii ENVIRON 

Route Description and Map to Hospital 

Hospital Information: 

Hospital Name: St.  Vincent’s Hospital 

Hospital Address: 355 Bard Avenue, Staten Island, New York 10310 

Hospital Phone Number: 718 818 2070 

Directions to Area Hospital: 

 Make right out of main gate onto Tompkins Ave. toward Chestnut Ave. 

 Turn right onto Townsend Street 

 Turn left onto Bay Street  

 Turn left onto Water Street  

 Turn right onto Beach Street (0.1 mile) 

 Turn right onto St. Paul’s Ave.  (<0.1 mile) 

 Turn left onto Cebra Ave.  (0.4 mile) 

 Cebra Avenue becomes Castleton Avenue (0.6 mile) 

 Turn left to stay in Castleton Avenue *0.4 mile) 

 Turn right onto Bard Avenue (<0.1 mile) 

 End at 355 Bard Avenue 

Approximate driving distance is 3 miles/10 minutes 
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Health & Safety Plan Review and Approval: 

By signing below, it is acknowledge that this HASP identifies the activities that are anticipated to 
be performed in the field.  In addition, this HASP identifies the personal protective and 
monitoring equipment that may be necessary to be on site and be available for use.  It is also 
understood that the provisions of this HASP will be updated if there is a change of a task and/or 
the addition of tasks and will be approved by the individuals listed below or their designee.   

 
 
Dave Schlott     9/10/2014 
Principal-In-Charge Signature Date 
 
 
Bill Kraft     9/10/2014 
Project Manager Signature Date 
 
 
Sharon Burkett     9/10/2014 
Health & Safety Coordinator Signature Date 
 
 
Jay Shipley     9/10/2014 
Designated Site Supervisor Signature Date 
 
 
Jay Shipley     9/10/2014 
Designated HASP Preparer Signature Date 
 
 
Sharon Burkett     9/10/2014 
Designated HASP Reviewer Signature Date 
 
 
 
This form MUST be signed prior to starting the on-site work.  In addition, a copy of this form 
should be returned to the office Health and Safety Coordinator prior to leaving for the field.  After 
completion of the project, the original signed HASP must be retained in the project file 
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1 Introduction 

This HASP was prepared to inform all ENVIRON personnel of known or reasonably anticipated 
potential hazards and safety concerns at this Site.   All personnel participating in field activities 
must be trained in the general and specific hazards unique to the job they are performing and, if 
applicable, meet recommended medical examination and/or training requirements.   All 
ENVIRON employees shall follow the guidelines, rules, and procedures contained in this site-
specific HASP.  ENVIRON personnel shall contact the Project Manager (PM) if unexpected 
conditions are encountered at the site, including but not limited to new processes; changes in 
operation, products, services; additional or changes in the chemicals of concern; and/or unsafe 
conditions are encountered which were not previously addressed in this HASP.   

For purposes of this HASP, subcontractors refer to those retained directly or indirectly by 
ENVIRON, and contractors refer to all other entities working on site.  Each contractor, 
subcontractor, and visitor shall be expected to review and understand the hazards, risks, and 
control methods (including emergency procedures) as outlined in this HASP, and sign off on the 
HASP.  This can be accomplished either during the project planning stage or during the first 
safety briefing on site.  However, contractors and subcontractors will be required to prepare 
their own HASP to address site safety and work hazards associated with their proposed site 
activities prior to mobilization to the site.  In addition, each subcontractor will be required to 
provide ENVIRON with their site-specific HASP, and communicate the types of hazards and 
control methods associated with their activities to ENVIRON during the first safety briefing on 
site and as conditions change.  Relevant Contractor information regarding the identification of 
hazards and appropriate control strategies for the hazards for their particular job tasks should 
also be presented and a site-specific HASP should be available for review by all parties.  Each 
contractor or subcontractor must assume direct responsibility for its own employees’ health and 
safety. 

Copies of the HASPs will be kept on site for review and reference during all site activities.  Upon 
completion of the project, the finalized and signed copy of the HASP will be placed in the project 
file. 

When retaining and working with subcontractors, the following minimum requirements shall be 
met: 

 A properly executed Contractor/Subcontractor Terms and Conditions (T&C) agreement 
with ENVIRON in place prior to commencing work on-site; 

 Insurance policies and limits are acceptable to ENVIRON and all applicable Insurance 
Certificates are properly executed (i.e., ENVIRON being named as additionally insured 
under such policies, including Professional and Pollution Liability, if applicable.  This will 
also include adding ENVIRON’s CLIENT as being named as an insured party under the 
same policies); 

 The roles and responsibilities of the subcontractor have been established, including the 
naming of the Health and Safety point of contact (these should be clearly indicated in the 
applicable subcontractor HASP); 
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 Submission of illness and injury logs indicating a favorable total incident rate (i.e., for the 
previous calendar year: the total incident rate is calculated by the total number of cases X 
200,000 divided by the total hours worked by all employees of the subcontractor).  This 
should be equal to or less than the industry average (i.e., for remediation services listed 
under the North American Industry Classification System (NAICS) 5629 the total incident 
rate must be equal or below 3.8); and  

 A favorable Experience Modification Rate (EMR) (i.e., a rate equal to or less than 1.0) or 
an explanation of why your company does not qualify for an EMR from the Contractors 
insurance company. 

1.1 Site Description 

The Site is situated on 5.196 acres and is largely open now that all primary site buildings have 
been demolished.  Remaining structures include asphalt or concrete pavement, several 
retaining walls, one small outbuilding (i.e., the guard house), and a construction trailer.   Areas 
beyond the remaining asphalt or concrete paving are covered with soils with some light 
vegetation.  Minor landscaped areas are located along the property border, and encircling a 
large tree near the former warehouse.  The Site is currently unoccupied, except for 24-hour 
security guard service at the main (southwest) gate at Tompkins Avenue. 

Neighboring property uses consist of primarily residential properties to the north, east, west and 
south.  Several commercial establishments are also located to the north, as well as to the west.  
A Roman Catholic Church and affiliated parochial school (St. Joseph’s Parochial School) are 
located to the west and southwest.  A museum and neighborhood playground are located 
across Tompkins Avenue to the west. 

ENVIRON will conduct the excavation, staging and disposal of approximately 4,800 tons of soils 
containing metal concentrations (and limited coinciding concentrations of hexachlorobenzene 
and PAHs) greater than Commercial Use Soil Cleanup Objectives established for the New York 
State Department of Environmental Conservation (NYSDEC) Brownfield Cleanup Program. 

ENVIRON may also oversee the load-out of these contaminated media and supervise the 
backfilling of the above-mentioned excavation areas. 

Additionally, ENVIRON may conduct hand auger sampling or oversee direct-push (i.e., 
Geoprobe) drilling and soil and/or soil vapor sample collection in select areas throughout the 
Site.  During these activities, soils will be screened both visually and with a photo-ionization 
detector (PID) to identify potentially contaminated intervals.  ENVIRON may also conduct 
ground water sampling at select on-site and/or off-site monitoring wells using submersible 
pumps and standard NYSDEC purging/sampling protocol. 

1.2 Site History 

The site was initially developed for industrial use in approximately 1908 and operated 
continuously until February 2008 for the production of pigments.  During Sun Chemical’s 
ownership of the site, since the mid-1950s, the site primarily produced non-toxic pigments for 
the cosmetic and printing industries.  The property appears to have been entirely paved during 
that time. 
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Following cessation of operations in February 2008, Sun Chemical demolished all above-grade 
structures, with demolition completed as of September 2, 2008.  Construction debris was 
subsequently processed on-site and removed for off-site recycling. 

Prior to its industrial development, the property was used for mixed residential and commercial 
purposes, the latter including an entertainment pavilion, a hotel and a shooting gallery.   

1.3 Historical Documents 

 Site Characterization and Remedial Investigation Report, ENVIRON International 
Corporation, December 2007; 

 Interim Remedial Measures Work Plan; ENVIRON International Corporation, September 
2008; 

 Remedial Investigation Work Plan, ENVIRON International Corporation, September 2010; 

 DRAFT Alternatives Analysis Report and Remedial Action Work Plan, ENVIRON 
Engineers of North Carolina, PC, May 2014. 

1.4 Scope and Applicability 

ENVIRON International Corporation (ENVIRON) has been retained to conduct and/or manage 
activities at the Site.  This HASP addresses activities currently being conducted at the Site.  
Addendums will be added to this HASP to address activities at the site as they develop in the 
future.   

ENVIRON views the implementation of a site-specific HASP as a critical management tool 
necessary to the safety, health, and well-being of Site personnel and the community.  Site 
operations will be performed in such a manner as to minimize the possibility of serious injury or 
accidents to site personnel, fire, explosion, or any unplanned or sudden release of contaminants 
into the environment that could adversely affect local receptors.  This HASP is intended to be in 
compliance with all applicable state, federal and local regulations and is consistent with 
ENVIRON’s commitment to the health and safety of its personnel, contractors on the site, and 
the surrounding community. 

The HASP identifies potential hazards associated with the activities being conducted during field 
activities at the Site, establishes the minimum procedural and equipment requirements to 
protect on-site personnel from potential hazards, and requires that on-site activities are 
conducted in a manner consistent with both accepted professional practice and applicable 
regulations.  It also describes measures to minimize accidents and injuries that may occur 
during normal daily activities or during adverse conditions. 

The HASP is based upon the currently available information regarding the Site.  Operating 
conditions could potentially change as the work progresses, requiring some modification of the 
HASP.  Any permanent modifications to the HASP, including changes necessary to correct any 
potential health and safety issues at the Site will be made only with permission by those 
individuals listed in Section 1 of this HASP.  Approved changes will be added to the HASP as 
Addendums. 
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Applicability of this HASP extends to all personnel and visitors to the Site.  However, 
ENVIRON’s subcontractors are ultimately responsible for the health and safety of their 
personnel and representatives, and are required to furnish their own HASP.  All personnel and 
visitors entering on-site active fieldwork areas are responsible for reading and complying with 
the HASP, and must sign an agreement to comply with the requirements of the HASP. 

1.5 Specific Work Activities 

The principal features of the field activities currently underway or planned for the  immediate 
future include the following work activities or tasks: 

 Task 1 – Soil Excavation; 

 Task 2 – Soil Load Out; 

 Task 3 – Soil Backfilling; 

 Task 4 – Direct-push soil/soil vapor sampling; 

 Task 5 – Groundwater Sampling; 

 Task 6 – Hand Auger Soil Sampling. 

Each of these Tasks is further described as follows: 

Task 1 – Soil Excavation and Post-excavation Soil Sampling 

This Task includes the removal of approximately 3,200 cubic yards of impacted soils from 10 
separate areas of concern (AOCs), including the Former Railroad Tracks in the Eastern Parking 
Lot (AOC 2), Former Drum and Bag Storage Area (AOC 9), Former Caustic Release Area (AOC 
14), Former Aboveground Acid Storage Tanks (AOC 15), the Grind & Mix Area, Powerhouse, 
and the Warehouse/Office/Laboratory AOCs. 

Post-excavation soil samples will be collected remotely via hand auger methods. 

Task 2 – Soil Load Out 

This Task includes the loading and off-site disposal by tri-axle truck of impacted soils.   

Task 3 – Soil Backfilling 

This task includes the backfilling of all excavated areas to existing grade with certified clean 
back-fill. 

Task 4 – Direct-push Soil/Soil Vapor Sampling 

This task includes the collection of select soil and/or soil vapor samples from various areas 
throughout the site. 

Task 5 – Groundwater Sampling 

This task includes the collection of groundwater samples by submersible pump using standard 
NYSDEC purging and sampling protocols. 
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Task 6 – Hand Auger Soil Sampling 

This task includes the use of hand augers for the collection of soil samples from various areas 
throughout the site.  A total of 10 shallow soil borings are proposed, 8 of which are in areas that 
were previously regraded.  The other two borings will be within the footprint of the prior building 
that was subject to some limited excavation at the time of demolition.   

1.6 Applicable Standards 

The methods and procedures prescribed in this HASP are intended to conform to established 
professional practices and applicable federal, state, and local occupational safety and health 
protection standards based on information that is currently available.  Regulations serving as 
the technical compliance basis for this document may include but are not limited to the 
following: 

 U.S.  Department of Labor, Occupational Safety and Health Standards for Construction (29 
CFR 1926). 

 Hazardous Waste Operations and Emergency Response (29 CFR 1926.65) 

 Hearing Protection (29 CFR 1926.101 and 29 CFR 1926.52) 

 Eye and Face Protection (29 CFR 1926.102) 

 Respiratory Protection (29 CFR 1926.103) 

 Working Over or Near Water (29 CFR 1926.106) 

 Material Handling Equipment (29 CFR 1926.602) 

 U.S.  Department of Labor, OSHA Standards for General Industry (29 CFR 1910). 

 Hazardous Waste Operations and Emergency Response (29 CFR 1910.120) 

 PPE General Requirements (29 CFR 1910.132) 

 Eye and Face Protection (29 CFR 1910.133) 

 Respiratory Protection (29 CFR 1910.134) 

 Head Protection (29 CFR 1910.135) 

 Foot Protection (29 CFR 1910.136) 

 Hand Protection (29 CFR 1910.138) 

 Medical Services and First Aid (29 CFR 1910.151) 

 Portable Fire Extinguishers (29 CFR 1910.157) 

 Hazard Communication Standard (29 CFR 1910.1200) 

 Control of Hazardous Energy (LOTO) (29 CFR 1910.147) 

 U.S.  Department of Labor, Recording and Reporting Occupational Injuries and Illnesses, 
(29 CFR 1904). 

The following technical documents may have been utilized as references in the preparation of 
this HASP.  However, the citation of these technical documents does not imply compliance with 
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all aspects of these documents.  The purpose of these citations is to aid in the interpretation of 
conflicting issues that may arise during the performance of Site activities.  The following 
technical documents may include but are not limited to: 

 National Institute for Occupational Safety & Health (NIOSH)/OSHA/United States Coast 
Guard (USCG)/ United States Environmental Protection Agency (USEPA), Occupational 
Safety and Health Guidance Manual for Hazardous Waste Site Activities, (October, 1985). 

 U.S.  Department of Health and Human Services (DHHS), NIOSH Sampling and Analytical 
Methods, DHHS (NIOSH) Publication 84-100. 

 American National Standards Institute (ANSI), Emergency Eyewash and Shower 
Equipment, Z358.1 (1981). 

 ANSI, Protective Footwear, Z41.1 (1983). 

 ANSI, Practice for Occupational and Educational Eye and Face Protection, Z87.1 (1979). 

 ANSI, Protective Headgear for Industrial Workers - Requirements, Z89.1 (1986). 
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2 Identification of Key Personnel 

An efficient on-site operation requires that all key personnel be identified and that their roles and 
responsibilities be clearly defined.  Below is a discussion of the management structure for this 
project.    

2.1 Project Organization 

ENVIRON serves as the Project Coordinator for the Site.  ENVIRON is responsible for 
overseeing activities conducted by ENVIRON personnel and ENVIRON’s subcontractors at the 
Site.  ENVIRON also is responsible for oversight of compliance with this HASP in the field by 
ENVIRON personnel.  ENVIRON subcontractors may plan, manage, and carry out activities at 
the Site, including environmental investigation and remediation tasks, and will provide their own 
health and safety officers and HASP.  As part of ENVIRON’s role as Site Coordinator, 
ENVIRON will ensure that all subcontractors and Site workers are aware of the ENVIRON 
HASP and its requirements. 

2.2 ENVIRON Personnel 

Assigned functions of key ENVIRON project team members and subcontractors are described 
in Tables 2 and 3, respectively, located at the end of this section.  The applicable 
responsibilities for these individuals are as follows: 

2.2.1 Principal in Charge/Project Manager 

Responsibilities include overall coordination of site activities.  The Principal in Charge (PIC) and 
the Project Manager (PM) have overall accountability and responsibility for the safety of 
operations and the health and safety of all personnel and for monitoring the work effort, 
schedule, costs, communication, and will ensure that the activities of all Site personnel comply 
with the approved work plans and will recommend or provide disciplinary action, as appropriate, 
if non-compliances occur. 

These individuals will also provide the focal point for communications between the regulatory 
authorities; state and local community, on-site contractors, and project staff.  This liaison activity 
will provide a clear line of communication between all parties to minimize the chance for 
misconceptions concerning any aspect of the project. 

Any and all recommended revisions or changes in the HASP will be reviewed by the PIC, PM 
and Project Health and Safety Coordinator prior to final approval by the Corporate Health and 
Safety Director. 

2.2.2 Corporate Health and Safety Director  

The ENVIRON Corporate Health and Safety Director (CHSD) will oversee all issues related to 
health and safety and will have final approval authority for any revisions or changes.   

2.2.3 Project Health and Safety Coordinator 

The Project Health and Safety Coordinator (HSC), along with the Corporate Health and Safety 
Director are resources for the development of the site-specific hazard assessments and control 
mechanisms.  Any changes/modifications/additions that may need to occur to the HASP, the 
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Project Health and Safety Coordinator and/or the Corporate Health and Safety Director will be 
consulted.  The Corporate Health and Safety Director will make all final decisions regarding 
questions on the hazard assessment and/or the control mechanisms. 

Any and all recommended revisions or changes in the HASP will be reviewed by the PIC, PM 
and Project Health and Safety Coordinator prior to final approval by the Corporate Health and 
Safety Director. 

2.2.4 Designated Site Supervisor 

The ENVIRON Designated Site Supervisor is responsible for overseeing day-to-day Site 
activities performed by ENVIRON and its subcontractors.  The principal responsibility of the 
designated ENVIRON Site Supervisor will be to coordinate and document all on-site work 
necessary to fulfill approved work plans.  The ENVIRON Site Supervisor and Project Health and 
Safety Coordinator and/or Officer may be the same individual.   

The ENVIRON Site Supervisor reports to the PIC and Corporate Health and Safety Director.  
The Site Supervisor is responsible for ensuring compliance with all aspects of the HASP which 
include, but are not limited to, safe work practices, site access controls, work safety zones, 
proper personal protective equipment (PPE), review planned Site activities, implement safety 
procedures necessary to complete work safely, perform daily safety briefings, assist in on-site 
emergencies, and act as technical liaison to regulatory agency personnel.  The Site Supervisor 
will report all Site-related injuries to the PIC/PM and the Project Health and Safety Coordinator 
and/or Corporate Health and Safety Director and to any other necessary authorities.  The Site 
Supervisor will ensure that all Site personnel understand their respective emergency response 
duties.  In the instance of any emergency or non-emergency incidents concerning Site 
personnel, the Site Supervisor will be contacted and will be responsible for communicating any 
information regarding Site safety conditions to rescue or emergency personnel.  The Site 
Supervisor will ensure that all activities at the Site comply with the approved HASP. 

Any person working on-site has the authority to stop work if any operation threatens the health 
and safety of on-site workers or the surrounding community.  In the event that such a situation 
occurs, the Site Supervisor shall be notified immediately.  ENVIRON’s Site Supervisor will 
update the ENVIRON PIC/PM and on all project-related health and safety issues as they arise. 

The Site Supervisor will be certified in first aid and cardiopulmonary resuscitation (CPR) by the 
American Red Cross, or equivalent.  The Site Supervisor will also be HAZWOPER trained for 
site work in accordance with applicable regulations and participate in a medical surveillance 
program. 

In the event of an emergency, the ENVIRON Site Supervisor will also function as the Site 
Emergency Response Coordinator and will implement and coordinate emergency response 
procedures described in this HASP.   

2.2.5 Other Personnel 

All other ENVIRON personnel will be certified in first aid and cardiopulmonary resuscitation 
(CPR) by the American Red Cross, or equivalent and will also be HAZWOPER trained for site 



 Health and Safety Plan 
 Sun Chemical: Rosebank 

Identification of Key Personnel 9 ENVIRON 

work in accordance with applicable regulations and participate in a medical surveillance 
program. 

ENVIRON's subcontractors, if needed, shall prepare their own company HASP which shall 
specifically govern the work performed by its employees.  The contractor’s HASP shall be in 
conformance with ENVIRON’s HASP.   

All Subcontractors will also provide a Health and Safety Site Coordinator (HSSC) who will assist 
ENVIRON’s Site Supervisor.  The subcontractor HSSC will ensure that their personnel have 
received appropriate health and safety training and are participating in a medical surveillance 
program.   

Table 2: ENVIRON Personnel Contact Information 

Personnel Telephone Roster 

Company/Title Personnel Office Cell 

ENVIRON Principal in Charge Dave Schlott 312 288 3188 847 962 3261 

ENVIRON Project Manager Bill Kraft 609 243 9844 267 614 0523 

ENVIRON Corporate Health and Safety 
Director 

Mark Watka 312 288 3875 312 927 1140 

ENVIRON Project Health and Safety 
Coordinator 

Sharon Burkett 609 243 9832 609 306 8361 

ENVIRON Designated Site Supervisor Jay Shipley 609 243 9827 609 306 5178 

Client Contact Gary Andrzejewski 708 236 3713 708 284 5846 

 

Table 3: Contractor/Subcontractor Contact Information 

Contractor/Subcontractor Telephone Roster 

Company/Title Personnel Office Cell 

TPI Environmental, Inc Kurt Fendler 888 204 3266 610 574 8255 
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3 Hazard Evaluation 

The Project Hazard Analysis below identifies the hazards anticipated to be encountered by the 
project team based on the tasks presented in Section 2.5. 

Table 4: Project Hazard Analysis 

Chemical Hazards Present: 

 None 

 Flammable/combustible 
 Compressed gas 
 Explosive 
 Organic peroxide 
 Oxidizer 
 Water reactive 
 Unstable reactive 
 Dust/Fumes/Particulates 

 Corrosive 
 Toxic 
 Highly Toxic 
 Irritant 
 Sensitizer 
 Carcinogen 
 Mutagen 
 Other: 

Physical Hazards Present: 

 None 

 Heat 
 Cold 
 Walking/working surfaces  
 Visible Dust 
 Traffic/Vehicles 
 Noise 
 Other: 

 Ionizing radiation 
 Non-ionizing radiation 
 Electricity 
 Severe Weather 
 Poor lighting 
 Overhead Hazards 

Environmental/Mechanical 
Hazards Present: 

 None 

 Heavy machinery/ Drill Rigs 
 Trenching/excavation 
 Docks-marine operations 
 Docks-loading 
 Drilling 
 Forklifts 
 Operations on Water 
 Elevated heights (includes fall 

protection) 
 Overhead/Underground utilities 
 Confined spaces 
 Power tools 

 Cranes/Hoists/Rigging 
 Ladders 
 Scaffolding 
 Manlifts 
 Gas cylinders 
 Roadway work 
 Railroad work 
 Energized equipment (LO/TO) 
 Pressurized equipment (LO/TO) 
 Drums and containers 
 Others: 

Biological Hazards 
Present: 

 None 

 Animal/human fluids or blood 
 Animal/human tissue(s) 
 Poisonous/irritating plants  
 Other: 

 Contaminated needles 
 Live bacterial cultures 
 Insects/rodents/snakes 
 Other: 

Ergonomics Hazards 
Present: 

 None 

 Repetitive motion 
 Awkward position 
 Heavy Lifting 
 Frequent Lifting 

 Limited movement 
 Forceful exertions 
 Vibration 
 Other: 

Personal Safety/Security: 

 None 

 Personal safety 
 Security issue 
 Project site in isolated area 
 Employees working alone 
 Wild/Feral Animals 

 Employees working early/late 
 Potentially dangerous wildlife 
 Guard or stray dogs in area 
 No/limited cell phone service 
 Other: 
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3.1 Specific Chemicals of Concern 

The chemicals listed in the table below includes the identification of chemical contaminants 
known and/or suspected of being present on-site, the affected media, known concentrations (if 
applicable), the Permissible Exposure Limit (PEL) or Threshold Limit Value (TLV), and the 
Action Level (i.e., 50% of the PEL/TLV).  This information will be inserted into Table 5 below.  In 
addition, Appendix A contains specific hazardous property information for commonly 
encountered chemicals although a Material Safety Data Sheet (MSDS) (or equivalent) will also 
be included in Appendix A. 

Table 5: Chemicals of Concern 

Chemical Name PEL/TLV 
50% of 

PEL/TLV 

Highest Reported 
Concentration (if known) 

(parts per million) Site Location/Source 

Air Ground 
Water 

Soil 

SVOCs 

Benzo(a)anthracene NA NA NA NA 93 B1408 at 1 – 1.5’ 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

0.2 mg/m3 

NA 

NA 

0.2 mg/m3 

NA 

NA 

0.1mg/m3 

NA 

NA 

0.1 mg/m3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

74 

60 

89 

83 

13 

29 

B1408 at 1 – 1.5’ 

B1408 at 1 – 1.5’ 

B1408 at 1 – 1.5’ 

B1408 at 1 – 1.5’ 

B1408 at 1 – 1.5’ 

B1408 at 1 – 1.5’ 

PCBs (total)   NA NA 14 AOC 14 

Metals 

Arsenic 10 μg/m3 5 μg/m3 NA  95 Boring SB25 at 0.5-1.0’ 

Barium 15 mg/m3 7.5 mg/m3 NA  8890 Boring SB10 at 1.0-2.0’ 

Chromium (total) 1 mg/m3 0.5 mg/m3 NA  2820 Boring SB13 at 4.0-4.5’ 

Copper 1.0 mg/m3 0.5 mg/m3 NA  862 Boring SB10 at 1.0-2.0’ 

Cyanide (total) 10 ppm 5 ppm NA  41.1 Boring SB13 at 4.0-4.5’ 

Lead 50 μg/m3 25 μg/m3 NA  23000 Boring SB13 at 4.0-4.5’ 

Nickel 1.0 mg/m3 0.5 mg/m3 NA  434 Boring SB28 at 0.5-1.0’ 

VOCs (and ionization potential) (all VOCs listed were detected in groundwater but none in soil) 

Benzene (9.25) 
1.0 ppm 
(PEL) 

0.5 ppm NA 0.02 NA MW3 

Chloroform (11.42) 50 ppm 25 ppm NA 0.021J NA MW3 

1,1-Dichloroethane 
(11.06) 

100 ppm 50 ppm NA 0.54 NA MW3 
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Table 5: Chemicals of Concern 

Chemical Name PEL/TLV 
50% of 

PEL/TLV 

Highest Reported 
Concentration (if known) 

(parts per million) Site Location/Source 

Air Ground 
Water 

Soil 

1,2-Dichlorethane (11.04) 50 ppm 25 ppm NA 0.55 NA MW3 

1,1-Dichlorethene (9.60) 1 ppm 0.5 ppm NA 0.16 NA MW3 

1,2-Dichloropropane 
(10.87) 

75 ppm 37.5 ppm NA 0.0071 NA MW3 

Methylene chloride 
(11.35) 

25 ppm 12.5 ppm NA 0.032 NA MW3 

1,1,1-Trichlorethane 
(11.25) 

350 ppm 175 ppm NA 0.011J NA MW3 

1,1,2-Trichlorethane (NA) 10 ppm 5 ppm NA 0.0036J NA MW3 

Tetrachloroethene 25 ppm 12.5 ppm 0.12 0.0053 NA MW-10/SV01 

Trichloroethylene (9.45) 100 ppm 50 ppm NA 0.0062 NA MW4 

Vinyl chloride (10.00) 1 ppm 0.5 ppm NA 0.0058J NA MW3 
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4 Hazard Controls 

In order to conduct a Task in the safest possible manner, the hazard(s) associated with a Task 
need to be identified so that appropriate hazard control(s) can be implemented and used by 
personnel conducting these Task(s).  This process is called a “Job Hazard Analysis (JHA) or 
“Job Safety Analysis” (JSA).  To aid in the JHA/JSA process, the associated Task(s) (as 
outlined in Section 1.3) are correlated against the anticipated hazards.  A “Relative Hazard/Risk 
Rating” is also provided in order to identify which hazards pose the greatest risk to personnel 
but more importantly, what hazard controls should be implemented. 

Table 6: Control of Hazards Summary 

Task 
Number(s) 

Hazards Relative Hazard /Risk Rating* 
Hazard Controls 
Appendix and/or 

HASP Section 

1,2,4,5,6 Chemical NA   Low   Medium   High  B1 

1 – 6 Physical NA   Low   Medium   High  B2 

1 – 6 Mechanical NA   Low   Medium   High  B3 

1 – 6 Traffic/Equipment NA   Low   Medium   High  B4 

 Electrical Hazards/Safety NA   Low   Medium   High  B5/B20 

 Fire/Explosion NA   Low   Medium   High  B6 

1 – 6 Noise (acoustical) NA   Low   Medium   High  B7 

 Ventilation / Oxygen 
Deficiency 

NA   Low   Medium   High  
B8 

1 – 6 Heat Stress NA   Low   Medium   High  B9 

1 – 6 Cold Stress NA   Low   Medium   High  B10 

1 – 6 Insects, Spiders, Snakes NA   Low   Medium   High  B11 

1 – 6 Poisonous Plants  NA   Low   Medium   High  B12 

 Personal Safety NA   Low   Medium   High  B13 

 Working Alone NA   Low   Medium   High  B14 

1 – 6 Severe Weather NA   Low   Medium   High  B15 

1 – 6 Above and Under-ground 
Utilities 

NA   Low   Medium   High  B16 & Sections 4.2 
- 4.3 

1,2,3 Trenching/Excavation NA   Low   Medium   High  B17 

 Water Safety NA   Low   Medium   High  B18 

1 – 6 Material Handling / 
Ergonomics 

NA   Low   Medium   High  
B19 

 Power Tools NA   Low   Medium   High  B20 
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Table 6: Control of Hazards Summary 

Task 
Number(s) 

Hazards Relative Hazard /Risk Rating* 
Hazard Controls 
Appendix and/or 

HASP Section 

1 – 6 Vehicle Use NA   Low   Medium   High  B21 

 Seasonal Hunting NA   Low   Medium   High  B22 

 Demolition NA   Low   Medium   High  B23 

 Unexploded Ordinances NA   Low   Medium   High  B24 

 Closed/Abandoned Mine  NA   Low   Medium   High  B25 

 Confined Space NA   Low   Medium   High  Section 9 

 Spills NA   Low   Medium   High  Section 10 

 
*Relative Hazard/Risk Rating 

When evaluating a Task against a specific hazard, the evaluator should: 

1. Determine how frequently you will be conducting the Task and generally be 
exposed to the Hazard while on-site; 

2. Determine the duration (i.e., the amount of time) you will spent conducting the 
Task; and 

3. Determine the Severity that the Task/Hazard may cause using Table 5.  When 
assessing the severity, assume the hypothetical injury was a result of the task 
being conducted improperly and that PPE was not being worn: 

 Minimal Severity would require first aid and/or the property/equipment damage is 
limited to minor wear and tear, scratches, dents (still functional); 

 Moderate Severity requires professional medical attention and/or the 
property/equipment damage necessitates repair but not replacement; and 

 High Severity requires immediate medical attention/life threatening and/or the 
property/equipment damage is significant and requires replacement. 

NOTE: A single hazard maybe listed under several Tasks.  In this case, use the highest Severity 
ranking of the tasks evaluated as the overall ranking. 
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Table 7: *Relative Risk Rating Decision Table 

The Hazard… 
Has No 
Severity 

Has 
Minimal 
Severity 

Has Moderate 
Severity 

Has High 
Severity 

Is Not Present (i.e., 0% of your on-site 
time does not expose you to this 

Hazard) 
NA NA NA NA 

Is Rarely Present (i.e., <25% of your on-
site time exposes you to this Hazard) 

NA LOW LOW MED 

Is Sometimes Present (i.e., 25% - <50% 
of your time exposes you to this 

Hazard)   
NA LOW MED HIGH 

Is Frequently to Constantly Present (i.e., 
50% to 100% of your time exposes you 

to this Hazard) 
NA MED HIGH HIGH 

 
4.1 General Site Safety 

All activities will be conducted in a manner that minimizes hazards and employee exposures to 
such hazards.  The following are some general safety rules that must be followed while on site: 

 All personnel who perform on site operations with the potential for exposure to hazardous 
substances are required to meet personnel training requirements and medical surveillance 
criteria, which are described in this site health and safety plan.   

 All hazardous substances and contaminated soils, liquids, and other residues shall be 
handled, transported, labeled, and disposed of in accordance with accepted material 
handling procedures. 

 Personnel will wear personal protective equipment as required.   

 All work on site, will be planned and supervised by the appropriate personnel to prevent 
injuries. 

 All injuries and accidents will be reported.   

 Supervisors will ensure that their employees observe and obey all safety rules and 
regulations required for the safe conduct of work. 

 Alcoholic beverages and illegal drugs will not be allowed on-site.  Possession of either will 
be grounds for disciplinary actions. 

 No employee will be assigned to a task without first having been instructed on proper 
methods of carrying out the task. 

 All posted safety signs will be obeyed. 

 Space around on-site emergency and fire-fighting equipment will be kept clear. 

 All trash and discarded materials will be staged in an orderly fashion and regularly 
removed from the Site. 



 Health and Safety Plan 
 Sun Chemical: Rosebank 

Hazard Controls 16 ENVIRON 

 Approval to perform work operations alone must be preapproved by the Site PM/PIC and a 
communication plan must be established. 

 Smoking, eating, drinking, and chewing gum or tobacco will not be permitted within the 
work zones and will follow applicable decontamination procedures prior to eating, drinking, 
and/or smoking. 

 Personnel should keep track of weather conditions and wind direction to the extent they 
could affect potential exposure. 

 Personnel should be alert to any abnormal behavior on the part of other workers that might 
indicate distress, disorientation, or other ill effects. 

 Personnel should never ignore symptoms that could indicate potential exposure to 
chemical contaminants.  These should be immediately reported to their supervisor or the 
Site Health and Safety Officer. 

 Visible indicators of potentially immediate danger to life and health (IDLH) conditions 
include: 

1. Large containers and tanks that must be entered. 

2. Enclosed spaces such as buildings or trenches that must be entered. 

3. Potentially explosive or flammable situations (indicated by bulging drums, 
effervescence, gas generation, or instrument readings). 

4. Extremely hazardous materials (such as cyanide, phosgene, or radiation sources). 

5. Visible vapor clouds. 

6. Areas where biological indicators such as dead animals or vegetation are located. 

4.2 Specific SSC Requirements 

The hazards posed by the presence of underground and overhead services are significant.  
Where there is a requirement for ground penetrating activity, the work shall be thoroughly vetted 
prior to commencing subsurface work.  No intrusive work is to be conducted until the hazards 
associated with the possible presence of underground and overhead services have been 
properly identified, and safe locations for intrusion marked and agreed upon.  This applies to 
any intrusive site work (i.e., any work which will involve the disturbance or penetration of the 
ground or manmade surface by mechanical or manual means, INCLUDING: trial pit 
excavations, borehole excavations (shell and auger, rotary, hydraulic, percussive), gas spiking, 
manual excavations, hand digging, intrusion into vertical, indoor, or below ground surfaces, 
and/or any other on-site activity where disturbance of the ground surface is required).  If 
conducting intrusive activities, the following tasks must be completed and documented prior to 
initiating ground disturbance activities (each is summarized below): 

4.2.1 Historical Site Information Review: 

Obtain the most recent as-built drawings and/or site plans (including underground storage tank 
(UST), product and vent lines), as available.  Consider requesting any other site plot plans, 
surveys, photographs, and information that might be instructive from the client or other sources.  
Site information reviewed shall be specified in Table 8 SSC Actions (below).   
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4.2.2 Plot Plan: 

Develop a plot plan the accurately reflects all available information and site conditions as 
accurately as possible, including the number of facilities/pipelines or utilities, locations and 
alignments.  The plot plan shall be updated as SSC activities commence to properly capture 
site-conditions or visual indicators.  Intrusive activities shall not proceed without an updated plot 
plan or drawing.   

4.2.3 Pre-Marking Ground Disturbance Locations 

Whenever feasible, ground disturbance locations and/or areas shall be pre-marked using white 
stakes, white paint or white flags (or black in cases where snow is on the ground) prior to the 
public and/or private utility mark-outs.  Pre-marking provides the line locators with visual 
boundaries as guidance in clearing locations and placing marks.   

4.2.4 Line Location Services: 

In areas where public and private resources are available, ENVIRON will contact both public 
and private utility locate services for any project that involves intrusive activities.  In 
order to give line operators sufficient time to respond to a request to locate, a minimum of 72 
business hours is required prior to the planned start of work.  In the event that the 
driller/excavator retains these services, ENVIRON will conduct a follow-up to confirm utility 
locate information. 

Meet directly with the private locator and provide them with location plans, if possible.  If an on-
site meeting with the private locator is not possible, you MUST contact the private locator so 
that they understand the scope of the proposed subsurface work and the extent of their 
activities.   

4.2.5 Site Walkover-Visual Indicators 

The Designated Person MUST conduct site walk-over and complete the SSC Field Checklist 
(Appendix C) for all projects that involve ground disturbance.  The site walk-over and visual 
inspection is most effective when completed during locating activities, but, at a minimum, must 
be completed PRIOR to ground disturbance.  The main intent of the SSC Field Checklist is to 
identify above ground indicators which may identify the potential existence of subsurface issue.  
It will also be used to confirm that common utilities have been accounted for, located and 
verified.  Any potential underground utilities should be marked on a site plot plan and the site 
walkover should be documented utilizing ENVIRON’s Subsurface Clearance Field Checklist. 

4.2.6 Utility Mark-out: 

All known pipelines and utilities, as noted on the plot plan, pipeline map or drawing, that pass 
within the search zone must be located, identified and marked to indicate location and 
alignment. 

A qualified and competent line locator shall conduct line-locating practices utilizing available 
pipeline maps or plot plans for all areas within the search zone.  Direct connection (clamping on) 
to all possible nearby underground services should be undertaken whenever possible to 
increase the success rate/reliability in locating.  The specific ground penetration location 
must be cleared to the edge of the critical zone (5 feet or 1.5m area surrounding intrusive 
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locations/areas in every direction) using a search and sweep method to verify maximum 
detection capabilities.   

If anticipated services are not identified or located, drilling or ground disturbance will not occur 
until the service is visually identified.   

Commonly used utility mark out colors and identifiers are listed below: 

Upon completion of their work (whether you are on-site or not), the private locator MUST 
contact you to present their results.  In addition to providing you with an overall summary of their 
work, they must also inform you of any unique circumstance(s) which limited their ability 
in locating the potential presence of underground utilities (e.g., the existence of 
overhead electrical lines); if they encountered any abnormalities (e.g., concrete surfaces 
with reinforced rebar); and/or any other condition which may have diminished the validity 
of their results and efforts. 

Where doubt exists over the location of a service, request a site visit from the appropriate utility 
provider or abandon locations in the immediate area and contact the PM and/or PIC. 

4.2.7 Clearance of Ground Disturbance Locations & Critical Zones: 

After anticipated utilities have been located and marked, use the available information along 
with regulatory requirements and project objectives to select final ground disturbance locations.   

Each specific ground penetration location must be cleared to the edge of the critical zone 
(5 feet or 1.5m area surrounding intrusive locations/areas in every direction) using a search and 
sweep method to verify maximum detection capabilities.  Ensure that all detected services and 
those featured on location plans are outside of the critical zone of EACH location where 
intrusive work will occur, using a sweep and search method.   

The critical zone takes into account minimum tolerance distances from facility lines (which vary 
by location) and uncertainties introduced by on-site conditions, human factors, and equipment.  
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No intrusive activities shall take place within a critical zone with which utilities or visual 
indicators intersect.  When known utilities intersect ground disturbance critical zones, boring 
and/or excavation location criteria should be reevaluated by the Designated Person and PM, 
and if possible, moved to a pre-cleared alternate location.   

In the event that work is required to be conducted in a critical zone containing a marked utility or 
visual indicator, approval MUST be obtained from the PIC, PM and H&S Director prior to ground 
penetrating activities.   

4.2.8 Overhead Lines 

Ensure that any ground penetrating activities are located a minimum of 28 feet (9m) horizontally 
from any overhead electric cable supported wooden poles, or 50 feet (15m) horizontally in the 
case of those supported on metal poles/towers.  Where this cannot be achieved, contact 
relevant electricity provider for guidance as well as the PIC/PM and Director H&S. 

4.3 SSC Summary 

If the tasks presented in this HASP involve ground penetrating work, Table 8 and the specific 
procedures outlined in section 4 are applicable and must be followed.  Table 8 summarizes the 
steps required to be completed, including justification of any exceptions.  This table must be 
completed in its entirety prior to conducting subsurface work.  If certain requirements are not 
applicable, describe reason for exemption. 

The SSC Project Checklist (Table 8) is to be completed by the HASP preparer and used as a 
guideline for the activities that must be planned for SSC project work.  Planned and proposed 
dates and activities should be included by the HASP preparer, and information updated as it 
become available.  If field practices differentiate from plans proposed and documented on the 
SSC Project Planning Checklist (like walkover dates or historical documents reviewed), it is the 
Designated Person’s responsibility to update the project-specific HASP and SSC Project 
Planning Checklist to reflect these changes.  Any deviations from these requirements must be 
documented and approved prior to the commencement of ground disturbance activities. 

Table 8: SSC Project Planning Checklist 

Subsurface Clearance (SSC) Pre-Project Planning Checklist 
Document the steps that must be followed and justify any exceptions. 

This checklist MUST be completed in its entirety. 

SSC Requirements Yes No NA Comments 

1 Prequalification of Contractor for 
capability of ground disturbance 
work performed (See Section 4) 

   
Name of subcontractor(s) 

2 “Designated Person” for SSC work 
assigned (must be on-site)    

Site Supervisor:  Jay Shipley 

 

Signature of Designated Person 
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Table 8: SSC Project Planning Checklist 

Subsurface Clearance (SSC) Pre-Project Planning Checklist 
Document the steps that must be followed and justify any exceptions. 

This checklist MUST be completed in its entirety. 

SSC Requirements Yes No NA Comments 

3 Historical Site Information Review 

   

Information reviewed includes historical maps, 
figures, photos, and as-built drawings.  Locations 
of known or suspected utilities will be shown on 
the plot plan and will be on hand in the field with 
the Site Supervisor during excavation activities. 

4 Development of site-specific plot 
plan 

   
Plot Plan is included in Appendix F of this HASP. 

5 Ground penetrating location 
marked prior to locate(s) and 
alternate locations chosen 

   
A private utility locator will scan each excavation 
area and mark out any subsurface utilities within 
or near the area prior to intrusive activities. 

6 Service notifications provided to 
clear/locate public utilities 

   

Not within less than 72 hours of intrusive activities, 
ENVIRON will coordinate with the excavation 
contractor to clear public utilities at the site.  To 
document this clearance the following information 
will be recorded: 

Who Contacted One-Call? 

One-Call Ticket Number? 

List utility companies that have been contacted: 

7 Private locate contracted for on-
site utilities 

   
TPI Environmental (for Tasks 4 and 5).  None for 
Tasks 1 through 3. 

8 Designated Person present during 
private locating 

   
The Site Supervisor (Jay Shipley) 

9 Underground utilities identified prior 
to commencement of intrusive 
activities as reasonably feasible 

   
Underground utilities will be identified to the extent 
available using private/public locators, and GPR, 
and marked in the field to designate their location. 

10 Site walkover conducted to assess 
utility locations, visual indicators 
and complete SSC Field Checklist    

The Site Supervisor will conduct a walk-over of 
each area prior to planned excavation activities 
and complete the SSC Field Checklist, and 
discuss the review of SSC inspections as part of 
the daily tailgate safety meetings. 

11 Ground penetration 
locations(s)/area(s) and Critical 
Zones (i.e., the 5ft or 1.5m distance 
surrounding intrusive activities in 
every direction) cleared 

   

The critical zone surrounding each excavation 
area will be cleared, and the suspected locations 
of below-ground utilities will be marked in the field.  
Results of the SSC activities will be reviewed prior 
to initiation of activities in each area. 
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5 Personnel Training Requirements 

All personnel performing on-site operations with the potential for exposure to hazardous 
substances or health hazards will meet the personnel training requirements in accordance with 
applicable regulations.  The training policies and procedures will ensure that personnel can 
recognize hazards, understand emergency response procedures, and have the knowledge 
necessary to enable them to perform their assigned jobs in a manner that ensures employee 
and public safety.  Completion of appropriate health and safety training, as described below, 
and participation of medical surveillance will be required to gain access to on-site areas other 
than the Support Zone.  Documentation of training includes initial 40-hour health and safety 
training, 8 hours of annual refresher training, 8 hours of supervisor training, supervised field 
experience, first aid training, and CPR certification.   

5.1 Initial Training 

A. Basic Health and Safety Training 

A minimum of 24 hours of initial health and safety training off-site is required to obtain on-site 
access to areas other than the Support Zone.  All personnel engaged in or supervising activities 
in the Exclusion Zone (EZ) or Contamination Reduction Zone (CRZ) will have a minimum of 40 
hours of initial health and safety training off-site, meeting the in accordance with applicable 
regulations. 

B. Supervised Field Experience 

All personnel with 24 hours of initial health and safety training are also required to have a 
minimum of 1 day of field experience under the direct supervision of an experienced supervisor.  
Personnel with 40 hours of initial health and safety training are required to have a minimum of 3 
days of field experience under the direct supervision of an experienced supervisor. 

C. Supervisor Training 

All on-site managers and supervisors directly responsible for, or who supervise personnel 
engaged in invasive site activities will have received the initial 40-hour health and safety training 
and at least 8 additional hours of specialized off-site training consistent with in accordance with 
applicable regulations.  This specialized training will include topics such as, but not limited to, 
regulatory compliance, management of on-site health and safety hazards and recognition of 
special personnel training needs.   

D. Health and Safety Officer Training 

Health and safety officers will be trained to a level required by their job function and 
responsibility.  This will include training in implementation of HASPs and compliance with 
applicable health and safety requirements. 

E. First Aid and CPR Training 

ENVIRON personnel will maintain first aid and CPR training as certified by the American Heart 
Association (or equivalent) to render first aid and CPR.   
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5.2 Refresher Training 

All personnel who have received 40 hours of initial health and safety training will receive 8 hours 
of refresher training annually, as specified in accordance with applicable regulations.  Topics to 
be covered in this training program will include those specified in the initial 40-hour health and 
safety training and/or those specified in the supervisory training course, as well as a critique of 
incidents that could serve as training examples. 

Project-specific refresher training will be provided when the project scope is changed and/or 
when the hazards change. 

A. Site Safety Briefings 

Site safety briefings will be conducted prior to the start of each work day or work shift to discuss 
health and safety issues, changes in work procedures, exposure incidents and other relevant 
information.  Prior to each change in operations, the meetings will address PPE use and 
maintenance, physical safety hazards from machinery, protection from chemical hazards, 
decontamination procedures, protection from heat/cold stress and specific safety requirements 
associated with the new operations.  During safety meetings, on-site personnel qualified to 
perform first aid and CPR will be identified.  All changes in the HASP will be reviewed during the 
morning safety briefing.  A record of the meeting will be written daily and signed by all 
participants and included in section 13.0 of this HASP. 

B. Visitor's Briefing 

Visitors will not be permitted to enter areas other than the Support Zone unless documentation 
of training, as described above, is presented to the ENVIRON site supervisor.  All visitors will be 
provided with applicable site specific information including but not limited to hazard recognition, 
personnel hygiene and Site safety rules, use of PPE, and emergency response procedures.  
Visitors requesting on-site access to areas other than the Support Zone will be required to 
review and sign off on the HASP to ensure understanding and compliance with the provisions in 
the HASP.  All personnel, contractors, and site visitors will receive information contained in this 
HASP and any site-specific hazard awareness prior to entry into the site, as applicable.  The 
training will ensure that personnel can recognize hazards, understand emergency response 
procedures, and have the knowledge necessary to enable them to perform their assigned jobs 
in a manner that ensures employee and public safety.  All personnel will be required to sign an 
attendance sheet (see section 13.0 in this HASP) verifying that they received and participated in 
a training briefing.  Individuals refusing to sign the sheet will not be allowed to work on the Site.   

Compliance with Hazard Communication Standard is required for work at this Site.  Material 
Safety Data Sheets (MSDSs) are part of Appendix A.  Personnel shall receive training for the 
identification of hazards associated with the materials in use and the safe use of these 
materials, as applicable.  Any hazardous chemical products brought to the Site (other than 
standard fuels) for use during field activities must be reviewed by the Site Supervisor.  
Contractors are responsible for having their own hazard communication program.  Contractors 
will supply MSDS to the Site Supervisor for all products to be used on-site. 

In addition, any employee who is or is expected to be directly involved with intrusive sampling of 
contaminated environmental media or other sampling activities that could reasonably lead to 
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chemical exposure is subject to appropriate training and standards, including but not limited to 
40-hour HAZWOPER (and 8-hour refresher training), respiratory protection, first aid, and CPR 
training.  This would include any employee that visits exclusion zones of hazardous waste sites 
or remediation sites. 

5.3 Hazard Communication 

The following procedures related to hazard communication are applicable to this site.  All 
employees will be briefed on this program.   

5.3.1 Container Labeling 

All containers received on site will be inspected to ensure the following: (1) All containers will be 
clearly labeled as to the contents; (2) the appropriate hazard warnings will be noted; and (3) the 
name and address of the manufacturer will be listed. 

All drums or bins to be shipped off the site will have a label affixed with the following 
information: (1) the identity of the waste generator, (2) the boring, well, or excavation 
identification and sample depth, (3) the waste matrix (e.g.  soil, water, product), and (4) the date 
of waste generation. 

5.3.2 Employee Training & Information 

Prior to starting work, each employee will attend a health and safety orientation and will receive 
information and training on the following:  

1. An overview of the requirements contained in the Hazard Communication Standard;  

2. Hazardous chemicals present in their workplace operations;  

3. Location and availability of a written hazard communication program;  

4. How to read labels and review MSDSs to obtain appropriate hazard information;  

5. Locations of MSDS files and the hazardous chemical inventory; 

6. Physical and health effects of the hazardous chemicals;  

7. Methods and observation techniques used to determine the presence or release of 
hazardous chemicals;  

8. How to lessen or prevent exposure to these hazardous chemicals through usage of 
control/work practices and personal protective equipment; and 

9. Emergency procedures to follow if they are exposed to these chemicals.   

ENVIRON employee(s) will inform its subcontractor(s) the hazardous chemicals brought on-site 
by ENVIRON; and likewise, subcontractors shall inform ENVIRON employees the same. 

5.4 Disciplinary Actions 

In the event that personnel do not follow the H&S safety rules and/or are conducting operations 
that are hazardous to themselves or their fellow workers, disciplinary actions will be 
implemented in accordance with ENVIRON’s policies. 
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5.5 Incident Reporting 

Each contractor is responsible for maintaining injury and illness records in accordance with 
applicable regulations and supplying ENVIRON with applicable records in a timely fashion upon 
request.  With respect to incidents, the following types of EHS incidents are to be reported: 

 All employee injuries and illnesses that include first aid, doctor/hospital visits which may or 
may not involve restricted work and/or lost time; 

 Environmental incidents and exposures, such as spills or other unplanned releases to the 
environment or nonconformance to operating procedures; 

 All evacuations (false or real); 

 Any Property damage; 

 Near miss incidents which could have resulted in an injury, an accident, environmental 
impact or significant loss of facilities; 

 Public/third party liability - Incidents that involve injury, illness or property damage due to 
the actions of any non-ENVIRON employee arising out of, or in connection with the Firm’s 
contracted scope of work, operations, products, or premises. 

As a rule of thumb, all of the incidents types outlined above MUST be communicated by the 
ENVIRON Site Supervisor to either the PIC/PM and the Corporate Health and Safety Director 
and/or Project Health and Safety Coordinator immediately following the incident, either in 
person or via phone, e-mail, or text messaging.  The contacted person will then ensure that the 
other core project members are informed either in person or via phone, e-mail, or text 
messaging, regardless of time of day.  As soon as possible after the incident but no later than 
72 hours after the event, the first page of the Incident Investigation Report form will be 
completed by the Site Supervisor or his/her designee and sent the core project members (i.e., 
the PIC/PM, Corporate Health and Safety Director, Project Health and Safety Coordinator), for 
preliminary root cause analysis.  The root cause analysis will not be deemed complete until 
input from all individuals involved in the incident, applicable witnesses, and input from the core 
team has been obtained.  Similarly, the implementation of any corrective/preventive actions will 
NOT be implemented until input from the Corporate Health and Safety Director (and others as 
necessary) has been obtained. 
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6 Medical Surveillance and Recordkeeping 

The goals of the medical surveillance program are to monitor the health of potentially exposed 
personnel through the use of medical examinations and diagnostic laboratory testing, to provide 
medical care for occupational injury or illness, to keep accurate records for future reference and 
to ensure the selection of personnel physically able to safely perform the work assigned.  The 
medical surveillance program supports and monitors the effectiveness of the primary health and 
safety goal of controlling worker exposure to hazardous substances.  Medical examinations will 
be performed by or under the supervision of a licensed physician, preferably one knowledgeable 
in occupational medicine. 

In general, all employees who may be exposed to hazardous substances above the permissible 
limits; who wear a respirator; or who are injured, become ill, or develop signs or symptoms due 
to possible overexposure to hazardous substances from hazardous waste operations must be 
medically monitored.  ENVIRON’s requirement is for all employees to be subject to Medical 
Surveillance Program as well as any employee who may wear a respirator, regardless of the 
during of use.   

Each employee enrolled in the Medical Surveillance Program will be subject to periodic medical 
exams, the frequency of which will vary depending on the extent and duration of exposure, the 
type of chemicals involved, and the individual employee's medical profile.  These personnel will 
receive a medical examination at least once per calendar year.   

Documentation of current participation in a medical surveillance program and fitness for duty, 
including ability to wear respiratory protective equipment, will be necessary for all personnel 
who work on-site in areas other than the Support Zone.  However, all specific medical 
information and examination results obtained in the course of administration of the medical 
surveillance program will be maintained by the examining physician as confidential.   

6.1 Baseline Medical Examinations 

The baseline medical examination serves two major purposes:  (1) it determines the individual's 
fitness for duty, including the ability to work while wearing a respirator; and (2) it provides 
baseline data for comparison with future medical data.  The baseline medical examination will 
include, at a minimum, the following: 

1. Complete occupational and medical history; 

2. Physical examination; 

3. Blood count and chemistry profile; 

4. Urinalysis with microscopic review; 

5. Chest x-ray; 

6. Pulmonary function tests; 

7. Resting electrocardiogram (EKG); and 

8. Cardiac stress test (at physician's discretion). 
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Certification of fitness for duty and ability to wear personal protective equipment must be 
provided to gain access to on-site areas other than the Support Zone.  However, all specific 
medical information obtained in the course of administration of the medical surveillance program 
will be maintained as confidential. 

6.2 Periodic Medical Examinations 

Each individual enrolled in the medical surveillance program will be subject to periodic medical 
surveillance examinations.  In general, personnel involved in field activities with a frequency of 
greater than 30 days per year will receive medical examinations at least annually.  Periodic 
medical examinations should include the parameters included in the baseline examination, with 
the exception of the chest x-ray and EKG, which are repeated after the baseline examination at 
the physician's discretion and with agreement of the individual.   

6.3 Special Medical Examinations 

Special medical examinations or consultations will be arranged for personnel exposed in an 
emergency situation to hazardous substances at concentrations above the PELs without 
adequate protection.  This will be done as soon as possible after the overexposure has been 
determined by the Site Supervisor, in consultation with the Corporate Health and Safety 
Director. 

Special medical examinations shall also be arranged upon notification by the individual that 
he/she has developed signs or symptoms indicating a possible overexposure to hazardous 
substances, or if the examining physician determines that a more frequent medical examination 
is necessary.   

6.4 Special Circumstances 

Any individual who is on a medication that may interfere with the ability to perform his/her job 
function, or who may require special medical attention, must notify the Site Supervisor of these 
circumstances prior to commencing work at the Site. 

6.5 Health and Safety Records 

Health and safety records for on-site ENVIRON personnel including but not limited to training, 
medical clearances, fit testing, and any monitoring will be kept on file by the Corporate Health 
and Safety Director and on-site by the Site Supervisor, as applicable.  Sub-contractor and 
contractor health and safety records shall be maintained by the applicable sub-contractor and/or 
contractor and provided to the Site Supervisor.  ENVIRON Personnel Training and Medical 
Records are maintained at ENVIRON, 333 West Wacker Drive, Chicago, Illinois.  RECORDS 
WILL BE MAINTAINED ON-SITE AS NECESSARY. 
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7 Personal Protective Equipment 

This section of the Site Health and Safety Plan is a reference of selection for different levels of 
PPE.  The protective equipment will be selected based on the contaminant type(s), 
concentration(s) in air (if any), standing liquid (if any), or other applicable matrix, and the known 
route(s) of entry into the human body.  In situations where the type of materials, their 
concentrations, or exposure potentials are unknown, a decision based on professional judgment 
regarding the assignment of personal protective equipment will be made by the HSC. 

7.1 Selection of PPE 

The selected PPE should be able to resist degradation, penetration, and permeation by the 
contaminants present at the Site.  In selecting the appropriate protective material, the following 
should be considered:  chemical resistance; tear and puncture resistance; flexibility; thermal 
stress; cleanability; and durability. 

PPE will be selected, used and maintained in accordance with applicable regulations. 

Levels of PPE 

The four levels of PPE are Levels A, B, C, and D, with Level A providing the highest available 
level of respiratory, skin, and eye protection.  A summary of the basic PPE ensemble for Levels 
A, B, C, and D is provided below.  PPE selection for operations at the Site will be tailored to 
address specific task conditions.   

Level A 

Level A PPE provides the maximum degree of respiratory, skin, and eye protection.  A Level A 
PPE ensemble should include: 

 Full-face piece self-contained breathing apparatus (SCBA) or full-face piece supplied air 
respirator with escape SCBA; 

 Fully encapsulating, chemical-resistant suit, safety boots and inner gloves; and 

 Hard hat (if overhead or bump hazards exist). 

Level B 

Level B PPE provides the maximum level of respiratory protection.  Since chemical-resistant 
clothing is not considered gas, vapor, or particulate tight, Level B PPE does not provide the 
maximum skin protection.  However, a good quality, hooded, chemical-resistant one-piece 
garment with taped wrists and ankles provides a reasonable degree of protection against 
splashes of liquids and lower concentrations of chemicals in ambient air.  It is the minimum level 
recommended for confined space entries and initial Site entries until the hazards have been 
further identified.  Level B PPE should be used when any one of the following criteria is met: 

 The type and atmospheric concentration of substances have been identified and require a 
high level of respiratory protection but less skin protection -- this includes atmospheres 
with IDLH concentrations of specific substances that do not represent a severe skin hazard 
or atmospheres that do not meet the criteria for use of air-purifying respirators; 
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 Atmosphere contains less than 19.5% oxygen; or 

 Presence of incompletely identified vapors or gases is indicated by air monitoring 
instruments but vapors and gases are not suspected of containing high levels of chemicals 
harmful to skin or capable of being absorbed through the intact skin. 

Level C 

Level C PPE provides the same level of skin protection as Level B PPE, but a lower level of 
respiratory protection.  Air-purifying respirators can be used only if the substance has adequate 
warning properties; the individual passes a qualitative fit-test for the mask; an appropriate 
cartridge/canister is used and its service limit concentration is not exceeded; and Site 
operations are not likely to generate unknown compounds or excessive concentrations of 
already identified substances.  Level C PPE can be used when all of the following conditions 
are met: 

 Oxygen concentrations are not less than 19.5%; 

 Atmospheric contaminants, liquid splashes, or other direct contact will not adversely affect 
any exposed skin; 

 Types of air contaminants have been identified, concentrations measured, and a cartridge 
or canister is available that can remove the contaminant; 

 Atmospheric contaminant concentrations do not exceed IDLH levels; and 

 Job functions do not require self-contained breathing apparatus (SCBAs). 

Modified Level D 

Modified Level D PPE provides minimal skin protection (i.e., hand/glove protection along with 
standard work clothes with optional coveralls) and no respiratory protection.  Modified Level D 
PPE can be used when the following conditions are met: 

 Atmosphere contains no known hazard; 

 Oxygen concentrations are not less than 19.5%; 

 Work functions include minimal contact with contaminated soil, water, groundwater and 
precludes splashes, immersion, or the potential for unexpected inhalation of or contact with 
hazardous levels of any chemicals.   

Level D 

Level D PPE provides no skin protection other than standard work clothes and no respiratory 
protection.  Work functions are limited to non-hazardous environments and preclude contact 
with media that may be potentially contaminated at hazardous levels for any type of chemical.   

7.2 Respirator Fit Test 

A respirator fit test will be conducted on all Site personnel who will perform work operations in 
areas other than the Support Zone.  Prior to the initiation of any fit testing, personnel must be 
certified as medically able to wear a respirator.  The respirator fit test is conducted to ensure 
proper face piece-to-face seal.  A secure fit is important with positive-pressure equipment, and 
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is essential to the safe functioning of negative-pressure equipment, such as most air-purifying 
respirators.  Personnel will receive instruction on proper wear and maintenance of the 
respirator. 

Qualitative fit tests will be conducted annually in accordance with the ANSI Practices for 
Respiratory Protection, Z88.2-1989.  In addition, a negative and positive fit check will be 
performed each time an employee dons the air-purifying respirator (APR).  Documentation of 
annual respirator fit tests will be kept in the Support Zone. 

7.2.1 Negative and Positive Fit Check 

The negative and positive pressure fit check will be performed each time an employee dons the 
APR.  The negative pressure fit check involves closing off the inlet openings to the APR 
cartridges by covering with the palms of the hands.  If an inward leakage of air is detected, the 
APR should be checked for material defects and refitted or replaced with another APR. 

The positive pressure fit check is performed by placing the palm of hand over the exhalation 
valve and gently exhaling for 10 seconds to create positive pressure inside the facepiece.  If an 
outward air leak is detected, the APR should be readjusted.  If after readjustment leakage still 
occurs, another APR should be used. 

7.3 PPE Inspection Checklist and Maintenance 

PPE inspections will be conducted upon receipt of PPE from the factory or distributor; when it is 
issued to workers; after use or training; and prior to maintenance.  Periodic inspections of stored 
equipment will be conducted routinely, whenever a question arises concerning the 
appropriateness of the selected equipment, or when problems with similar equipment arise.  At 
a minimum, PPE inspection should include the following: 

A. Clothing 

Before use: 

1. Determine that the clothing material is correct for the specified task. 

2. Visually inspect for: 

 Imperfect seams 

 On-uniform coatings 

 Tears 

 Malfunctioning Closures 

3. Hold up to light and check for pinholes 

4. Flex product: 

 Observe for cracks 

 Observe for other signs of shelf deterioration 

5. If the product has been used previously, inspect inside and out for signs of chemical 
breakthrough or deterioration, such as: 
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 Discoloration 

 Swelling 

 Stiffness 

6. During the work task, periodically inspect for: 

 Evidence of chemical attack such as discoloration, swelling, stiffening, and softening.  
Keep in mind that chemical permeation can occur without any visible effects. 

 Closure failure 

 Tears 

 Punctures 

 Seam discontinuities 

B. Gloves 

Before use, pressurize glove to check for pinholes.  Either blow into glove, then roll gauntlet 
towards fingers or inflate glove and hold under water.  In either case, no air should escape. 

C. Respirators 

SCBA/supplied air/air-purifying: 

1. Inspect SCBA/supplied air/air-purifying respirators before and after each use, at least 
monthly when in storage and during cleaning.  Air-purifying respirators should be inspected 
before each use to be sure they have been adequately cleaned. 

2. Check all connections for tightness, inspect air lines prior to each use for cracks, kinks, 
cuts, frays, and weak areas.   

3. Check for proper setting and operation of regulators and valves (according to 
manufacturer's recommendations) and check operation of alarms.   

4. Check material conditions for: 

 Signs of pliability 

 Signs of deterioration 

 Signs of distortion 

5. Check face shields and lenses for: 

 Cracks 

 Crazing 

 Fogginess 

6. Examine cartridges or canisters to ensure that: 

 They are the proper type for the intended use, 

 The expiration date has not passed, and 
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 They have not been opened or used previously. 

7.4 Task Specific PPE 

This section of the Project Health and Safety Plan is used for the selection of the appropriate 
PPE.  The protective equipment will be selected based on the contaminant type(s), 
concentration(s) in air (if any), standing liquid (if any), or other applicable matrix (e.g., soil, 
sludge, sediment, etc.) and the known route(s) of entry into the human body.  Table 9 presents 
the general level of protection to be used for each task that is anticipated to be conducted on 
this Project. 

Table 10 identifies the specific PPE items that are required or recommended to be used on this 
project.  This includes identifying the specific type of hand and body protection (as applicable) 
for the chemicals that may be encounter while conducting the tasks outlined in this HASP.   

Table 9: Task Specific PPE 

Task Description as depicted in Section 2.5 
Level of Protection 

A B C Mod D D 

1 – Soil Excavation and Post-excavation Soil Sampling      

2 – Soil Load Out      

3 – Soil Backfilling      

4 – Direct-push soil/soil vapor sampling;      

5 – Groundwater Sampling.      

6 – Hand Auger Soil Sampling      

Key: 

Level D: Long sleeve shirt*; long pants*; hard hat; eye protection; hearing protection; and safety shoes. 

Level D Modified: Level D protection plus protective coveralls, as required; and appropriate hand 
protection. 

Level C: Level D (Modified) protection plus negative pressure respiratory protection with appropriate 
cartridges; chemical protective coveralls in lieu of general coveralls; use of inner and outer sets of hand 
protection. 

Level B: Level C protection plus Pressure-demand supplied air respirator with escape bottle in lieu of 
negative pressure respirator; chemical resistant coveralls with hood; chemical resistant boots. 

Level A: Level B protection plus fully encapsulating (gas tight) chemically resistant suit. 

*Clothing made of natural fibers shall be worn when a shock or arc flash hazard exists. 

 



 Health and Safety Plan 
 Sun Chemical: Rosebank 

Personal Protective Equipment 32 ENVIRON 

Table 10: Personal Protective Equipment and Supplies 

Equipment Req Rec NA Equipment Req Rec NA 

Steel-toe Boots    SCBA    

Outer Disposable Boots    Full-face Airline Resp.    

Long Sleeve Shirt and Pants    
Full Face Negative Pressure 
Resp. 

   

Flame Retardant Coveralls    
Half Face Negative Pressure 
Resp 

   

Tyvek Suit    Powered Air Purifying Resp    

Poly-coated Tyvek / Saranex 
Suit 

   First Aid Kit    

Fully Encapsulated Chemical 
Suit  

   Fire Extinguisher    

Hearing Protection    Mobile Phones    

Leather Gloves    Walkie Talkies    

Outer Chemical Gloves (Type): 
Nitrile 

   
Water or Other Fluid 
Replenishment 

   

Inner Chemical Gloves (Type): 
      

   Eye Wash    

Hard Hat    Sunscreen    

Safety Glasses with Side 
Shields 

   Insect Repellent    

Vented (Splash proof) Goggles    Other: High-Visibility Vests    

Key: 

Req = Required; 
Rec = Recommended; 
NA = Not Applicable 
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8 Air Monitoring/Sampling Procedures 

Air samples may be collected during the project to identify and quantify airborne contaminants in 
order to delineate areas where PPE may be needed; determine the level of PPE necessary; 
document on-site employees' exposures; assess the potential health effects of exposure; 
determine the need to implement engineering controls or evacuate the work zone or Site; and 
determine the need for specific medical monitoring.  Some commonly used devices include the 
following: 

Combustible Gas Indicator (CGI) – Examples include O2 / LEL meter.  A CGI measures the 
concentration of a combustible gas or vapor.  It’s accuracy is, in part, dependent upon on the 
difference between the calibration and sampling temperatures; oxygen-deficient atmospheres 
also affect accuracy; filament can be damaged by silicones, halides, and tetraethyl lead; and the 
sensitivity is a function of the difference in the chemical and physical properties between the 
calibration gas and the unknown. 

Flame Ionization Detector (FID) – Examples include Organic Vapor Analyzers (OVA).  
Depending on mode, it may detect many organic gases and vapors.  A FID will not detect 
inorganic gases and vapors; has reduced reliability in high humidity conditions; and should not 
be used when temperatures are below 40F (4.4C). 

Ultraviolet (UV) Photo Ionization Detector (PID) – Examples include HNU.  Detects a number 
of organic and some inorganic gases and vapors.  A PID does not detect methane; does not 
detect a compound if the probe used has a lower energy than the compound’s ionization 
potential; does not readily ionize fully chlorinated materials; high humidity affect readings; low 
humidity affects operation; response is sensitive to dust or moisture on the lamp; and responses 
will fluctuate when gases are mixed. 

Infrared Spectrophotometer (IR) – Examples include Miran.  Measures concentrations of 
many gases and vapors in the air but designed to quantify one- or two- component mixtures.  
Not approved for use in hazardous conditions; must make repeated passes to achieve reliable 
results; and somewhat bulky/heavy. 

Direct-Read Colorimetric Tubes – Examples include Drager.  The compound reacts with the 
indicator chemical in the tube, producing a stain whose length is proportional to the compounds’ 
concentration.  Results are affected by temperature, pressure, and humidity; many similar 
compounds interfere with results. 

Personal Air Monitoring – Quantitative air sampling for nuisance dust, metals, organic and 
inorganic compounds.  Samples are collected using personal air sampling pumps and the 
appropriate sampling media.  All personnel samples will be collected in the employees breathing 
zone over the duration of the work shift.  The specific methods to be utilized for the collection of 
personal air samples will require the involvement of a Certified Industrial Hygienist (CIH) if this 
type of sampling will be conducted.   
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8.1 Using Monitoring Devices 

Conducting an applicable task may necessitate using one or more monitoring devices as listed 
in Table 11, particularly if gases, vapors, explosion hazards and/or oxygen deficient atmosphere 
can occur or are expected.  If a monitoring device will be utilized, the corresponding device 
letter should be placed in the column labeled “Monitoring Instrument Required” in Table 12.  In 
addition, you MUST record the following information in the field log book if you are going to use 
a monitoring device: 

1. Instrument name and serial number 

2. Date of calibration 

3. Frequency/duration of monitoring 

4. The monitoring results 

5. And the actions taken based on the results, even if “no actions are required to be taken”  

Table 11: Monitoring Devices Available 

A PID (10.6 eV) H Summa Canister 

B PID (11.7 eV) I Heat Stress Monitor 

C FID J Air Sampling: 

D OVA K Air Sampling: 

E CGI/LEL L Radiation Detector 

F Colorimetric Indicator Tubes M Gas Multimeter 

G Dust Monitoring N Other Device: 

 
With respect to Table 11, also insert the task and the applicable Action Level in the appropriate 
box using 50% of the most restrictive (lowest) PEL or TLV as the Trigger.  For example, if the 
most restrictive PEL for a particular VOC is 50 ppm, use 25 ppm as the “Trigger” value.   
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Table 12: Required Monitoring 

Required Monitoring 

 

If monitoring is necessary 
to identify that a risk is at 
or above tolerable limits 
and/or is used in 
controlling a risk on site, 
document the task and the 
maximum allowable 
exposure or trigger, and 
the monitoring instrument 
required to be used.   

Constituent Task(s)
Trigger  

(action level) 

Monitoring 
instrument 

required 

Oxygen       19.5% to 23.5%       

Carbon Monoxide       25 ppm       

H2S       5 ppm       

C2S              

CH4       0.5% or 5000 ppm       

VOCs: Total 1 – 6 0.5 ppm A 

Semi-VOCs:                         

Metals                   

Dusts 1,2,3 100 μg/m3 above the 
upwind concentration 

G 

Others:                   

Others:                   

 
8.2 Action Level Guidance 

In general, this HASP must address site-specific chemicals as noted in Tables 11 and 12.  
However, there are chemicals commonly encountered in the workplace that may not be a 
chemical targeted for sampling but nonetheless will have adverse health effects.  These 
chemicals are listed in Table 13 below. 

Table 13: Action Levels for Commonly Encountered Compounds 

Compound Action Level 

VOC (as Benzene) 0.5 ppm MAXIMUM 

CH4   0.5% MAXIMUM or 5000 ppm 

CO2 0.25% OR 2500 ppm MAXIMUM 

CO  25 ppm MAXIMUM 

H2S 5 ppm MAXIMUM 

O2 19% MINIMUM – 23.5% MAXIMUM 

 
8.2.1 Volatile Organic Compound 

An action level for each chemical or group of chemicals should be based on 50% of the most 
restrictive (lowest) PEL or TLV.  If a sustained (i.e., 1-minute sampling period) total volatile 
organic compound (VOC) reading within the breathing zone as determined by a photo ionization 
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detector (PID) is above the action level, site personnel shall attempt to mitigate the situation 
through the use of engineering controls (i.e., move upwind, increase air circulation) as indicated 
in Table 14.  If the action level still cannot be met, personnel shall leave the area and contact 
the PM and HSC for further instructions. 

Table 14: Volatile Organic Compound 

Instrument 
Calibration 

Gas Standard 

Frequency/ 
Duration of Air 

Monitoring 

Action Level(1) 

Above Background 
(Breathing Zone) 

Action 

Photo 
ionization 
detector (PID) 
calibrated daily 

100 ppm 
isobutylene 

Every 5-10 
minutes, take a 
1-minute reading. 

> 0.5 ppm above 
background level 

Introduce engineering 
controls (i.e., blower 
fans) 
(Level D) 
Evaluate controls (see 
below) 

After Introduction of Engineering Controls 

PID 
calibrated daily 

100 ppm 
isobutylene 

Every 5-10 
minutes, take a 
1-minute reading. 

< 0.5 ppm Continue work (Level D) 

   0.5-50 ppm above 
background level 

Don respirator (Level C); 
Contact HSC to evaluate 

   > 50 ppm above 
background level 

Discontinue work 
(Level C) 

Note: 

1 Action Levels for “Known contaminants” should be based upon each contaminant's Permissible 
Exposure Limit (PEL) or Threshold Limit Value (TLV). 

 
8.2.2 Combustible Gas Indicator (CGI)/Oxygen Meter 

Table 15: Combustible Gas Indicator (CGI)/Oxygen Meter 

Meter Response Action/Respiratory Protection 

CGI response <10% LEL Continue normal operations with regular, periodic monitoring 

CGI response > 10%  LEL Discontinue operations; evacuate personnel and prohibit entry; 
allow to vent until readings are <10%. 

Oxygen level <19.5% or >23.5%  Retreat from work area; consult with PM and HSC about 
upgrading to Level B respiratory protection, adding mechanical 
ventilation, or possible changes in work practices. 

 
8.2.3 Odors 

If strong odors are encountered or if personnel develop headaches, dizziness or other potential 
exposure symptoms, the personnel shall leave the work area to a well-ventilated area and 
contact the PM and HSC for further instructions. 
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8.2.4 Dusts 

The permissible exposure levels for total and respirable dusts are 15 and 5 mg/m 3, 
respectively.  In general, at these concentrations you will not be able to read the face of a 
wristwatch (with your arm extended) when the total dust concentration reaches 15 mg/m 3.  
Particles of dust in the respirable size range cannot be seen without the aid of a microscope but 
in aggregate, may be perceived as a haze.  More importantly and with few exceptions, when 
dust is noticeable in the air, more respirable particles will exist than larger particles. 

Typically, controlling dusty investigative activities through the use of a water sprayer will control 
potential exposures.  However, in the event that dusty conditions exist that are not related to 
investigative/remedial activities (dry, uncovered soils with high winds), personnel shall leave the 
area and contact the PM and HSC for further instructions. 

Nonetheless, to determine the likelihood of exposure from dusts, a theoretical “Total Dust” 
concentration in mg/m 3 can be calculated to estimate the total dust concentration in which the 
concentration of the contaminant in the soil could equal and/or exceed its’ established exposure 
limit (EL).  This equation is as follows:   

Total Dust (mg/m 3) = (106 mg/kg) (EL mg/m 3) / (Conc. of contaminant in soil mg /kg) (SF) 

Where: 

EL = Exposure Limit of the contaminant of concern (e.g., its’ PEL or TLV in 
mg/m3); and 

SF = Safety Factor, a number between one and ten.  Used to account for the 
degree of confidence in the characterization data (a ten would represent a poor 
degree of confidence, for example only one soil sample was collected / analyzed 
to characterize the site). 

The SF is based upon the following assumptions: 1) the concentration of the contaminant in the 
airborne dust is the same as its’ concentration in the sample matrix; 2) the soil data depicts a 
representative “worst-case” scenario; 3) the monitoring instrument used, accurately measures 
the ambient concentration of particulate matter in the air; and 4) a single contaminant of concern 
is present.   

As an example, assume that Lead (with an EL of 0.05 mg/m 3) is the contaminant of concern 
and a soil concentration of 25,000 mg/kg has been identified.  Depending on the SF used, the 
theoretical total dust concentration will range between 2 to 0.2 mg/m3.  This means that when 
the in-situ particulate monitoring device is registering a concentration within 2 to 0.2 mg/m 3 
range, there is a high probability that this dust contains enough lead to equal and/or exceed the 
EL.  Hence, the level of PPE used would be increased until engineering controls are determined 
to be effective as documented by personal monitoring. 

In accordance with provisions of the NYSDOH’s CAMP, continuous dust monitoring will be 
conducted upwind and downwind during all ground intrusive work areas.  This monitoring will be 
conducted to determine the concentration of particulate matter (as PM10).  These readings will 
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be obtained with real-time monitoring equipment capable of generating data on a 15-minute 
average basis.  Per NYSDOH, additional dust suppression measures will be implemented if the 
downwind PM10 reading is more than 100 μg/m3 above the upwind concentration.  Visible dust 
conditions must also be prevented. 

Should visibly dusty conditions persist despite the measures employed by the contractor, 
personnel will advise on-site personnel to cease work and institute additional dust control 
measures or alter its work practices.  Until such dust conditions are remediated, no work will be 
conducted. 
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9 Confined Space Entry 

ENVIRON's health and safety policy prohibits unauthorized entry into confined spaces.  
In the event that entry into a confined space is required, prior to entering a confined space, 
ENVIRON employees (or its subcontractor's employees) will need additional training.  Without 
Confined Space training, entry into confined spaces is prohibited.  In addition, entry 
authorization will only be given after ENVIRON management has reviewed the nature of the 
confined space, the hazards present, and the measures needed to ensure safety.  Under these 
circumstances, ENVIRON will work with the host facility/client to determine training 
requirements, sampling requirements, written program requirements, and equipment needed to 
safely enter the confined space. 

It is not anticipated that confined space entry will be required for this project and/or the tasks 
listed in this HASP.  If confined space entry is required, this HASP will be modified accordingly 
and all applicable regulations will be adhered to.   
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10 Spill Response 

If warranted, before any spill clean-up work is initiated at the site, applicable local, state, and/or 
Federal Emergency Response Authorities will be identified and contacted by either the Client 
Contact and/or a designated ENVIRON employee.   

10.1 Reporting and Initial Personnel Safety 

Upon discovery of a hazardous substance spill, personnel are to: 

 Immediately summon help by notifying the Project Manager and the Client Contact; 

 Take action to ensure the safety of nearby personnel; 

 Proceed to a safe location; 

 If anyone is seriously injured, immediately contact emergency medical services; and 

 Keep unauthorized personnel out of the area. 

10.2 Initial Spill Reaction 

Factors that limit the employee’s response at the site of a spill are: 

 Level of training, 

 Personal safety, 

 Available personal protective equipment (PPE), and 

 Knowledge of the substance. 

Employees should limit their actions to shutting off equipment or pumps and closing valves if 
possible, feasible and safe to do so. 

10.3 Spill Response Evaluation 

The identity and hazards of the spilled material should be determined before decisions 
regarding spill containment and control are made.  The Client contact and Project Manager 
should evaluate the hazards regarding the spill and decide whether project employees or 
external response organizations should conduct the cleanup. 

The Project Manager must contact the Principal in Charge and Corporate Health and Safety 
Director to discuss the spill incident for further input on deciding how the cleanup can be 
conducted, including: 

 Levels of PPE and safety procedures, 

 Safety and work zones, 

 All steps of the response activities, 

 Most effective procedures or methods for cleanup, 

 Means of containment, 
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 Leak of spill control, and 

 Decontamination procedures (including Emergency decontamination). 
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11 Decontamination 

11.1 Sampling and Construction Equipment Decontamination 

Decontamination involves the orderly controlled removal of contaminants.  All undedicated 
sampling equipment and sampling meters (if applicable) will be cleaned prior to and between 
each use.  All on-site equipment will be decontaminated and allowed to air dry before leaving 
the site.  Decontamination maybe accomplished using an approved cleaner, water, and steam.  
Subcontractors will be responsible for decontamination of their own equipment used during field 
operations, as well as disposal of the decontamination fluids.  Decontamination fluids and soil 
cuttings will be temporarily stored in sealed and labeled 55-gallon drums, staged at a safe 
location which is mutually acceptable to ENVIRON and the host facility, pending offsite disposal.   

11.2 Personnel Decontamination  

All site personnel should minimize contact with contaminants.  At a minimum, the gross removal 
of contaminants from PPE shall occur in a designated area.  All disposable PPE will be 
disposed of in approved 55-gallon drums (including respirator cartridges).  Non-disposal PPE 
must be decontaminated, particularly safety boots.  Any PPE that cannot be decontaminated 
should be disposed of along with the waste generated from field operations.  The drums will be 
sealed and labeled appropriately, stored at a single secure location on the site, and be disposed 
of appropriately off-site.  Personnel should wash their hands and face prior to departing from the 
site and prior to eating, drinking, smoking and/or applying cosmetics.  The decontamination 
methods will be as follows: 

Modified Level D Personnel Decontamination  

Where activities are performed in Modified Level D PPE personnel will perform decontamination 
using the following guidelines: 

 Place tools, instruments, samples and trash at an appropriate location.  The equipment 
drop area should be clean and dry and at a minimum, plastic bags should be available for 
trash.  Waste PPE will not be placed in the same containers as general trash. 

 Inspect equipment, samples, and if applicable, tools for signs of residual amounts of 
contamination or excessive soil buildup.  If present, soils and contamination must be 
completely cleaned off of equipment, samples, and tools prior to removal from the 
decontamination areas. 

 Personnel will visually check themselves for signs of excessive soils and possible 
contamination.  If observed, soils and contamination will be completely removed before 
further decontamination is performed. 

 Remove outer work gloves and place in an appropriate container specified for waste PPE. 

 Remove outer Tyvek coveralls if used and place them in an appropriate container specified 
for waste PPE. 

 Remove inner protective gloves and place them in an appropriate container specified for 
waste PPE. 
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 Remove inner protective gloves and place them in an appropriate container specified for 
waste PPE. 

 Wash hands using soap and water (separate from other decontamination 
cleaners/solutions). 

Level C Personnel Decontamination 

Personnel involved in activities that require the use of Level C PPE will observe the following 
decontamination guidelines: 

 Place tools, instruments, samples and trash at an appropriate location.  There areas 
should be clean and dry, and at a minimum contain plastic bags for trash.  Waste PPE will 
not be placed in the same containers as general trash. 

 Inspection equipment, samples and if applicable, tools for signs of residual amounts of 
contamination or excessive soil buildup.  If present, soils and contamination must be 
completely cleaned off of equipment, samples and tools prior removal from the 
decontamination areas.  Personnel will visually check themselves for signs of excessive 
soils and possible contamination.  If observed, soils and contamination will be completely 
removed before further decontamination is performed. 

 Untape wrists and ankles. 

 Remove outer work gloves and place them in an appropriate container specified for waste 
PPE. 

 Remove outer Tyvek coveralls and place them in an appropriate container specified for 
waste PPE. 

 Wipe off and remove respirator mask (also goggles if worn). 

 Remove inner protective gloves and place them in an appropriate container specified for 
waste PPE. 

 Wash hands using soap and water (separate from other decontamination 
cleaners/solutions). 

During emergencies, the need to quickly respond to an accident or injury must be weighed 
against the risk to the injured party from chemical exposure.  It may be that the time lost 
decontaminating an individual may cause greater harm to the individual than from the potential 
for chemical exposure, particularly if the injury is life-threatening.  In these instances, a non-
injured person needs to inform responding emergency personnel of the potential for chemical 
contamination on the victim, specifically mentioning the type and expected concentrations.   

11.3 Investigation-Derived Material Disposal 

Investigation-derived materials will also be handled appropriately and will be temporarily stored 
in sealed and labeled 55-gallon drums, staged at a safe location which is mutually acceptable to 
ENVIRON and the host facility, pending offsite disposal.  The storage methods will be as 
follows: 

1. Decontamination solutions will be stored on-site in properly labeled drums. 
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12 Emergency Response Plan (ERP) 

The ERP describes contingencies and emergency response procedures.  The ERP defines the 
responsibilities of key personnel in planning, prevention, and response to emergency situations, 
and identifies agency contacts and medical care procedures.  The ERP addresses measures to 
prevent and respond to emergency situations, such as fire or explosion; spill or release of 
hazardous material; personnel injury or illness; or other adverse events.  General Emergency 
guidelines are as follows: 

12.1 Stop Work Authority 

All ENVIRON employees have the authority and obligation to stop any task or operation where 
concerns and/or questions regarding the control of HSE risk exist, are not clearly established, or 
are not understood.  Management is responsible for creating a culture where Stop Work 
Authority is exercised freely and without fear of retribution or intimidation.   

When an unsafe condition is identified, a Stop Work intervention will be initiated and treated as 
a “near miss”.  As such, an incident report will be completed in accordance with Standard 
Practice Instruction 19 entitled “Incident Reporting” so that the unsafe condition can be 
documented, reviewed, and corrective actions and preventative measures be implemented as 
applicable. 

These actions will be coordinated by the Site Supervisor, with support from the PM or PIC and 
the HSC, and all affected personnel will be notified of the Stop Work issue.  No work will resume 
until all Stop Work issues and concerns have been adequately addressed.  Most issues can be 
resolved in a timely manner at the job site, but occasionally additional investigation and 
corrective actions may be required.  Work may resume when it is safe to do so. 

12.2 Personnel Involved in Emergency Response 

Key personnel involved in Site emergency response include the PM, Site Supervisor, the 
ENVIRON PIC and contractor PMs.  Clear lines of authority have been established for 
implementing emergency response procedures and for ensuring safety compliance.  All 
emergencies and personal injuries will be immediately reported to Site Supervisor.  The Site 
Supervisor will immediately report the incident to the PIC/PM and Corporate Health and Safety 
Director. 

12.3 Emergency Response Telephone Roster 

The Emergency Response Telephone Roster consists of persons and organizations both on- 
and off-site who would be involved in the ERP.  This roster, provided as Table 1A, will be kept in 
ENVIRON site vehicle, a list of on-site personnel who are trained in first aid and CPR will also 
be kept in the file.  All Site personnel will be familiar with the Emergency Response Telephone 
Roster and will understand the proper chain of command.  A listing of on- and off-site 
emergency contacts and key personnel and their alternates will be posted in the Site office. 

12.4 Emergency Communications 

The external communication system between on-site and off-site emergency response 
personnel is necessary to report and coordinate emergency response.  Personnel cell phone 
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will be the primary means of external communication, and will be used to notify off-site 
emergency response agencies and to request assistance.   

12.5 Emergency Medical Care and Treatment 

Every injury and exposure will be reported according to the procedures outlined in section 6.7 of 
this HASP, regardless of whether the incident appears to be serious or not, or whether any 
adverse health effects or symptoms are apparent after the exposure.  Universal precautions to 
BBP shall be observed while administering first aid. 

12.6 Life-Threatening Emergency Response  

Incidents are possible that would result in emergencies beyond the on-site emergency response 
capabilities.  Such incidents might include: 

 Life-threatening injuries or injuries/exposures requiring medical treatment; and 

 Fires progressing beyond incipient stage. 

12.7 Evacuation Routes and Procedures 

During site operations and in the event of an evacuation, a safe location (Rally point) will be 
identified.  As part of the Site orientation, all on-site personnel will be informed of the evacuation 
plan and Rally points.  For purposes of a safe and efficient means of vehicular egress, all 
vehicles will be backed into their designated parking location. 

If evacuation is necessary, personnel will determine wind direction.  Whenever possible, 
evacuation should be in the direction perpendicular to the wind direction without passing 
through the plume or smoke cloud and/or spilled material, if applicable.  Personnel will report to 
their designated Rally point.  In the event that a workers’ evacuation to their primary rally point is 
hindered by emergency conditions, workers shall evacuate to the secondary Rally Point.  If the 
on-site PM is not involved in emergency response activities, he/she will assist in accounting for 
all Site personnel, otherwise their designated back-up will account for all personnel and will 
report this information to the Site Supervisor. 

12.8 Training 

All Site personnel will review the information in this HASP on the emergency response 
procedures, and the location and use of on-site emergency equipment, and will have received 
emergency response training.  During the Site orientation and/or Site safety briefings, Site 
personnel will be trained in emergency response procedures, on-site communication systems 
and evacuation routes, as stated in this HASP.  Visitors will be briefed on hazard recognition, 
safe work practices and basic emergency procedures by the Site Supervisor. 

12.9 First Aid Procedures 

If an employee is injured, general first aid will be administered.  If safety concerns or hazardous 
conditions are still present (e.g., incipient fire, falling debris), the individual shall be moved to 
avoid further injury or risk.  In the event that an employee is injured in a contaminated area, 
general first aid will be administered and then the employee will be moved to the support zone 
for decontamination (if applicable), additional first aid, and preparation for transportation, giving 
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due consideration to which risk will be greater; the spread of contamination or the health/safety 
of the individual. 

First aid kits will be maintained on site at each project location.  The type of first aid kit to be 
maintained will be for minor emergencies, such as cuts and skin abrasions.  Where applicable, 
first aid supplies will be stored in a water proof container.  The Site Supervisor or designated 
person will ensure that adequate first aid supplies (listed below) are maintained. 

Minimum List of First Aid Supplies 

(1) First Aid Guide*  (6) Burn treatment applications 
(1) Absorbent Compress >4”x8”  (4) 3”x3” Sterile gauze pads 
(16) 1”x3” Adhesive bandages  (2) Pair medical exam gloves 
(1) Adhesive tape 2.5yard roll  (1) Triangular bandage >40”x40”x56” 
(10) Antiseptic treatment applications  (6) Antibiotic ointment applications 
* Please see Appendix D First Aid Guidance, print, and store with ANSI approved First Aid kit 
on-site. 
 

Recommended List of First Aid Supplies 

Analgesic (oral, non-drowsy)  Eye covering >1/4” thick 
Bandage compress >2”x2”  Eye/face wash 
Breathing barrier, single use  Roller bandage >2”x4yards 
Cold pack >4”x5”  Hand sanitizer 
 
The contents of the first aid kits shall be checked before being sent out to each job and at least 
weekly on each job to ensure that expended items are replaced.  Where the eyes or body of any 
employee may be exposed to injurious corrosive materials, suitable facilities for quick drenching 
or flushing of the eyes and body shall be available for use. 

12.10 Uncovering an Underground Service (Intact) 

In the event of any damage or dislocation of any underground facility/pipeline or utility in 
connection with ground disturbance activity, work activities shall cease in the area of the 
damaged facility.  The Designated Person shall immediately call the applicable emergency 
phone number.  Then, the affected utility and One Call service shall be notified, if applicable.  
The One Call service may be able to assist with contact numbers for notifying member 
companies in the event of any damage.  NO ONE should attempt to repair, clamp or constrict 
the damaged utility. 

ALWAYS ASSUME THAT ANY UNDERGROUND PIPE OR SUBSURFACE LINE IS LIVE! 

 Stop Work; remove tools if safe to do so. 

 Clear all persons from the scene. 

 Call the emergency number. 

 Contact the One Call/utility member for guidance, if applicable. 
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 Contact the PM and/or PIC so they can contact the Client, MP, Director of H&S and HSC. 

12.11 Striking an Underground Electrical/Telecom Cable 

 Stop work. 

 Evacuate ENVIRON employees from the immediate area to a safe distance as site 
conditions warrant, giving consideration to employees which may not be able to 
immediately evacuate (e.g., operator seats in excavators are normally electrically isolated, 
whereas other parts of the excavator may be energized). 

 Call the emergency number. 

 In the event of injuries provide first aid and summon medical assistance. 

 Contact the One Call/utility member for guidance, if applicable. 

 Contact the PM and/or PIC so they can contact the Client, MP, Director of H&S and HSC. 

 Do not allow anyone to enter the area until the electricity/utility provider has made the 
cable safe. 

12.12 Striking a Pressurized Gas Pipeline 

 Stop work, leave tools in-place but shut off any running equipment, including engines. 

 Evacuate the immediate area to a safe distance as site conditions warrant. 

 Ensure there are no sources of ignition in the area. 

 Call the emergency number. 

 Contact the pipeline owner and/or One Call, if applicable. 

 Contact the PM and/or PIC so they can contact the Client, MP, Director of H&S and HSC. 

 Do not re-enter the immediate area until safe to do so. 

12.13 Striking a Pressurized Water Main 

 Stop work, remove tools and confine jetting water if safe, necessary and appropriate to do 
so. 

 Evacuate immediate area. 

 Ensure that water flowing away is not creating potential hazards (e.g., electrical shorting, 
flooding, contaminant migration etc.) and where possible warn those likely to be affected. 

 Call the emergency number. 

 Contact the water utility and/or One Call, if applicable. 

 Contact the PM and/or PIC so they can contact the Client, MP, Director of H&S and HSC. 

 Do not re-enter the immediate area until safe to do so. 
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12.14 Follow-up Procedures 

If a site employee is injured on site and immediate medical treatment beyond first aid is needed, 
the designated site supervisor is instructed to call 911 and/or the designated emergency phone 
number and then report the incident. 

Any SSC work that results in an injury, illness, incident, near miss or unsafe act or condition 
MUST be verbally communicated by the affected employee or an ENVIRON employee 
witnessing the incident to either the local HSC, PM, or PIC immediately following the incident.  
Notification to the regional HR representative and the Director of HR and the Directors of H&S 
MUST also be made for incidents involving any employee injury and/or illness that happened 
while on company time including first aid, and doctor/hospital visits which may or may not 
involve restricted work and/or lost time. 

As soon as possible after the incident but no later than 72 hours after the event, Page One of 
the Incident Reporting Form in SPI 19 Incident Reporting is to be completed by the employee 
and a witness that was involved in the incident and/or observed the incident.   

Post-incident investigations and root cause analysis will be conducted by the Director of H & S 
to discover the exact circumstances and cause of the incident.  Amendments to the HASP will 
be approved and implemented by the Project Health and Safety Coordinator and the Director of 
H & S, as needed.  All Site personnel will be informed of any revisions to the site-specific HASP 
and the resolution of any outstanding safety concerns prior to returning to their Site functions.  
The necessary steps to ensure that operations can safely resume include: 

 Ensure that all emergency equipment (fire extinguisher, communication system, first aid 
kits and first aid station) is in functional order; 

 Clear all incident-caused debris from the Site, if safe to do so; and 

 Inspect area and equipment. 

NOTE: Specific emergency contact information is contained in the first and last pages of 
this HASP.  Applicable directions to the nearest medical facility are contained in the last 
page to this HASP.  In the event that an emergency situation occurs, SECURE the safety 
of yourself and those working under your direction and then contact appropriate site and 
ENVIRON representatives that are referenced in Table 1A of this HASP. 
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13 Health & Safety Plan Field Team Signatures 

Sign off sheet attesting that the HASP has been made available and reviewed by the individual 
prior to entry into the site. 

Project Personnel List & Safety Plan Distribution Record 

ENVIRON Employees 

All project staff must sign indicating they have read and understand the Site Health and Safety 
Plan.  A copy of this Site Health and Safety Plan must be made available for their review and 
readily available at the job site. 

Employee Name/ Job Title  Date Distributed  Signature 
     
     
     
     
     
     

 
Contractors, Subcontractors 

A copy of this safety plan shall be provided to contractors and subcontractors who may be 
affected by activities covered under the scope of this Site Health and Safety Plan for their 
information only, although the contractors and subcontractors remain responsible for the safety 
of their own employees.  All contractors and subcontractors must comply with applicable 
country, state and local government rules and regulations. 

Firm Name  Contact Person  Date Distributed 
     
     
     
     
     
     

 
Health and Safety Meeting 

All personnel participating in the project must receive initial Health and Safety Orientation.  
Thereafter, a brief tailgate safety meeting is required as deemed necessary by the Site Health 
and Safety Officer (or at least once every 10 working days). 

Date  Topics  Name of Attendee  Employee Firm Name  Initials
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Visitor 

It is ENVIRON'S policy that visitors must furnish their own personal protective equipment.  All 
visitors are required to sign the visitor log and comply with Health and Safety Plan requirements.  
If the visitor represents a regulatory agency concerned with site health and safety issues, the 
Site Health and Safety Officer shall also immediately notify HSC. 

Name of Visitor  Firm Name  Date of Visit  Signature 
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14 Safety Meeting Checklist 

The Site Supervisor should consider discussing the following topics with all field 
personnel conducting work as part of this HASP, as applicable. 

Date and Time of Meeting:   

Conducted By:    

CHECK TOPIC(S) DISCUSSED: 

HASP Content HASP Content 
�  Chemicals of Concern �  Personnel On-Site (Introductions) 
�  Tasks to be Performed �  Responsibilities 
�  Location of Tasks �  Monitoring equipment 
�  Hazards/Risks of Tasks �  Other ______________________ 

�  Site Limitations (e.g., cell phone use) �  Other ______________________ 
First Aid Industrial Sanitation and Hygiene 
�  Facilities �  Drinking water 
�  Reporting and Records �  Restrooms/Porta toilets 
�  Treatment of ______________________ �  Personal Cleanliness 

Personal Protective Equipment Housekeeping 
�  Glasses, Goggles, and Shields �  Waste Containers 
�  Hard Hats �  Waste Materials 
�  Respirators �  Other ______________________ 
�  Gloves  
�  Other ________________________  

Emergency Procedures Fire Prevention 
�  Communications �  Extinguisher Locations 
�  Primary Rally Point: �  Designated Smoking Areas 
�  Secondary Rally Point: �  Hot Work 
�  Headcount �  Flammable Liquids Present 
�  Hospital Location/Route �  Explosives Present 
�  PPE/Decon �  Other ______________________ 
�  Other ________________________  

Special Tools / Equipment  Vehicles/Heavy Equipment 
�  Chain saws / Chop saws �  Transportation of Employees 
�  Other ________________________ �  Operation and Inspection 
�  Other ________________________ �  Preventative Maintenance 
 �  Other ______________________ 

Discussion___________________________________________________________________
___________________________________________________________________________ 
___________________________________________________________________________ 
2116443A\PRIN_WP\37956v1 
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Appendix A 

Chemical Information and Material Safety Data Sheets 
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Hazardous Property Information 

Check if 
Present 

Material 
(CAS #) 

Water 
Solubility a 

Specific
Gravity

Flash Point 
c���F  ) 

Vapor 
Pressure d

LEL 
UEL 

Cal/OSHA
PEL- TWA f 

IDLH Level 
h 

Odor Threshold 
Geometric mean 

i (ppm) 

Volatile Organic Compounds (VOCs) 

 Acetic acid 
(64-19-7) 

Miscible 1.05 103 11 mm 
4.0% 

19.9%
10 ppm 50 ppm 0.074 (d) 

 Acetone 
(67-64-1) 

Miscible 0.79 0 180 mm 
2.5% 

12.8%
250 ppm 2,500 ppm 

62 (d) 
130 (r) 

 Acrolein 
(107-02-8) 

40% 0.84 -15 210 mm 
2.8% 
31% 

C 0.1 ppm 
Skin 

2 ppm 1.8 (d) 

 Acrylonitrile 
(107-13-1) 

7% 0.81 30 83 mm 
3% 

17% 
2 ppm 
Skin 

85 ppm 
Ca 

1.6 (d) 

 Benzene 
(71-43-2) 

0.07% 0.88 12 75 mm 
1.2% 
7.8% 

1 ppm 
Skin 

500 ppm 
Ca 

61 (d) 
97 (r) 

 
Bromodichloro-

methane 
(75-27-4) 

4500 mg/l 1.98 -- 50 mm 
Non-
flam 

None 
established 

None 
determined 

-- 

 Bromoform 
(75-25-2) 

0.10% 2.89 -- 5 mm 
Non-
flam 

0.5 ppm 
Skin 

850 ppm 1.3 j 

 Bromomethane 
(74-83-9) 

2% 1.73 -- 1.9 atm 
10%

16.0%
1 ppm Skin 

250 ppm 
Ca 

80 j 

 Carbon Tetrachloride 
(56-23-5) 

0.05% 1.59 -- 91 mm 
Non-
flam 

2 ppm 
Skin 

200 ppm 
Ca 

252 (d) 

 Chlorobenzene 
(108-90-7) 

0.05% 1.11 82 9 mm 
1.3% 
9.6% 

10 ppm 1000 ppm 1.3 (d) 

 
2-Chloroethyl-vinyl 

Ether 
(110-75-8) 

0.02% 1.05 61 27 mm -- 
None 

established 
None 

determined 
-- 

 Chloroethane 
(75-00-3) 

0.60% 0.92 -58 1000 mm
3.8% 

15.4%
100 ppm 

Skin 
3800 ppm 4.2 j 

 Chloroform 
(67-66-3) 

0.50% 1.48 -- 160 mm 
Non-
flam 

2 ppm 
500 ppm 

Ca 
192 (d) 

 Chloromethane 
(74-87-3) 

0.50% 0.92 -- 5 ATM 
8.1% 

17.4%
50 ppm 

2000 ppm 
Ca 

10 j 

 
Dibromo-

chloromethane 
(124-48-1) 

2700 mg/l 2.5 -- 76 mm -- 
None 

established 
None 

Determined 
-- 

 Dibutyl phthalate 
(84-74-2) 

0.001% 
(77oF) 

1.05 315 
0.00007 

mm 
0.5% 

-- 
5 mg/m3 

4,000 
mg/m3 

-- 

 1,2-Dichlorobenzene 
(95-50-1) 

0.01% 1.3 151 1 mm 
2.2% 
9.2% 

25 ppm 
Skin 

200 ppm -- 

 1,1-Dichloroethane 
(75-34-3) 

0.60% 1.18 2 182 mm 
5.4% 

11.40%
100 ppm 3,000 ppm -- 

 
1,1-Dichloroethylene 

(DCE) 
(75-35-4) 

0.04% 1.21 -2 500  mm 
6.5% 

15.5%
1 ppm 

None 
determined 

190 j 

 1,2-Dichloroethane 
(107-06-2) 

0.90% 1.24 56 64 mm 
6.2% 
16% 

1 ppm 
50 ppm 

Ca 
26 (d) 
87 (r) 

 1,2-Dichloroethylene 
(540-59-0) 

0.40% 1.27 36-39 
180-265 

mm 
5.6% 

12.8%
200 ppm 1,000 ppm 17 - 170 k 

 1,2-Dichloropropane 
(78-87-5) 

0.30% 1.16 60 40 mm 
3.4% 

14.5%
75 ppm 

400 ppm 
Ca 

0.26 (d) 
0.52 (r) 

 1,3-Dichloropropene 
(542-75-6) 

0.20% 1.21 77 28 mm 
5.3% 

14.5%
1 ppm 
Skin 

None 
Determined 

Ca 
1 j 

 
Bis-(2-Ethylhexyl)-
phthalate (DEHP) 

(117-81-7) 
0.00% 0.99 420 <0.01 mm

0.3% 
-- 

5 mg/m3 
5,000 
mg/m3 

Ca 
-- 
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Check if 
Present 

Material 
(CAS #) 

Water 
Solubility a 

Specific
Gravity

Flash Point 
c���F  ) 

Vapor 
Pressure d

LEL 
UEL 

Cal/OSHA
PEL- TWA f 

IDLH Level 
h 

Odor Threshold 
Geometric mean 

i (ppm) 

 Diethyl phthalate 
(84-66-2) 

0.10% 1.12 322 0.002 mm
0.7% 

-- 
5 mg/m3 

None 
Determined 

-- 

 Dinitrotoluene (DNT) 
(25321-14-6) 

Insoluble 1.32 404 1 mm 
-- 
-- 

0.15 mg/m3 

Skin 
50 mg/m3 

Ca 
-- 

 Endrin 
(72-20-8) 

Insoluble 1.7 -- 
0.00001 
mm Low 

-- 
0.1 mg/m3

Skin 
2 mg/m3 -- 

 Ethyl benzene 
(100-41-4) 

0.01% 0.87 55 7 mm 
0.8% 
6.7% 

100 ppm 800 ppm 2.3 j 

 Hydrazine 
(302-01-2) 

Miscible 1.01 99 10 mm 
2.9% 
98% 

0.01 ppm 
Skin 

50 ppm 
Ca 

3.7 (d) 

 
Methyl ethyl ketone 

(MEK) 
(78-93-3) 

28% 0.81 16 78 mm 
1.4% 

11.4%
200 ppm 3000 ppm 

16 (d) 
17 (r) 

 
Methyl tert-butyl ether

(MTBE) 
(1634-04-4) 

5.1 g/100ml 0.7 -18 245 mm 
1.6% 
8.4% 

40 ppm 
None 

determined 
0.32 – 

0.47mg/m3 l 

 Methylene chloride 
(75-09-2) 

2% 1.33 -- 350 mm 
13%
23% 

25 ppm 
2,300 ppm 

Ca 
160 (d) 
230 (r) 

 Phenol 
(108-95-2) 

9% (77oF) 1.06 175 0.4 mm 
1.8% 
8.6% 

5 ppm 
Skin 

250 ppm 0.06 (d) 

 
1,1,2,2-

Tetrachloroethane 
(79-34-5) 

0.30% 1.59 -- 5 mm 
Non-
flam 

1 ppm 
Skin 

100ppm 
Ca 

7.3 (d) 

 
Tetrachloroethylene 

(PCE) 
(127-18-4) 

0.02% 1.62 -- 14 mm 
Non-
flam 

25 ppm 
150 ppm 

Ca 
47 (d) 
71 (r) 

 Toluene 
(108-88-3) 

0.07% 
(74oF) 

0.87 40 21 mm 
1.1% 
7.1% 

10 ppm 
Skin 

500 ppm 
1.6 (d) 
11 (r) 

 1,1,1-Trichloroethane
(71-55-6) 

0.40% 1.34 -- 100 mm 
7.5%

12.5%
350 ppm 700 ppm 

390 (d) 
710 (r) 

 1,1,2-Trichloro-ethane 
(79-00-5) 

0.40% 1.44 -- 19 mm 
6% 

15.5%
10 ppm 

Skin 
100 ppm 

Ca 
-- 

 1,2,4-Trichlorobenzene 
(120-82-1) 

0.003% 1.45 222 1 mm 
2.5% 
6.6% 

(302 oF)
C 5 ppm 

None 
Determined 

3 j 

 
Trichloroethylene 

(TCE) 
(79-01-6) 

0.1% (77oF) 1.46 -- 58 mm 
8% 

10.5%
25 ppm 

1,000 ppm 
Ca 

82 (d) 
110 (r) 

 Trichlorofluoromethane 
(75-69-4) 

0.1% (75oF) 1.47 -- 690 mm 
Non-
flam 

C 1,000 
ppm 

2000 ppm -- 

 
1,1,2-Trichloro-1,2,2-

trifluoroethane 
(76-13-1) 

0.02% 1.56 -- 285 mm 
-- 
-- 

1,000 ppm 2,000 ppm -- 

 
1,2,4-

Trimethylbenzene 
(95-63-6) 

0.006% 0.88 112 1 mm 
0.9% 
6.4% 

25 ppm 
None 

determined 
2.4 (d) 

 Vinyl Chloride 
(75-01-4) 

0.1% (77oF) 0.91 -- 3.3 atm 
3.6% 
33% 

1 ppm 
Skin 

None 
Determined 

Ca 
-- 

 Xylene (o, p, m, mix) 
(1330-20-7) 

Slightly 
soluble 

0.86-
0.88 

81-90 7-9 mm 
0.9% 
7% 

100 ppm 900 ppm 
20 (d) 
40 (r) 

Metals 

 Aluminum metal and 
oxide (as Al) 

b 2.7 -- 0 mm e 
10 mg/m3

(respirable) 
None 

determined 
-- 

 Antimony 
(7440-36-0) 

b 6.69 -- 0 mm e 0.5 mg/m3 50 mg/m3 -- 

 Arsenic (inorganic 
compounds, as As) 

b 5.73 -- 0 mm e 0.010mg/m3 
5 mg/m3 

Ca 
-- 
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Check if 
Present 

Material 
(CAS #) 

Water 
Solubility a 

Specific
Gravity

Flash Point 
c���F  ) 

Vapor 
Pressure d

LEL 
UEL 

Cal/OSHA
PEL- TWA f 

IDLH Level 
h 

Odor Threshold 
Geometric mean 

i (ppm) 

 Arsenic (organic 
compounds, as As) 

Properties vary depending upon the specific organic 
arsenic compound. 

0.2mg/m3 
None 

determined 
-- 

 Barium chloride(as Ba) 
(10361-37-2) 

38% 3.86 -- low 
Non-
flam 

0.5 mg/m3 50 mg/m3 -- 

 Barium nitrate (as Ba) 
(10022-31-8) 

9% 3.24 -- Low e 0.5 mg/m3 50 mg/m3 -- 

 Beryllium and 
compounds (as Be) 

b 1.85 -- 0 mm e 
0.0002 
mg/m3 

4 mg/m3 

Ca 
-- 

 Cadmium dust (as Cd) b 8.65 -- -- e 0.005 mg/m3 
9 mg/m3 

Ca 
-- 

 Chromium (III) 
compounds (as Cr) 

b 
Properties vary depending upon the 

specific compound. 
0.5 mg/m3 25 mg/m3 -- 

 
Cobalt metal dust and 

fume (as Co) 
(7440-48-4) 

Insoluble 8.92 -- 0 mm e 0.02 mg/m3 20 mg/m3 -- 

 Copper dust and mist
(as Cu) 

b 8.94 -- 0 mm e 1 mg/m3 100 mg/m3 -- 

 Lead Insoluble 11.34 -- 0 mm e 0.05 mg/m3 100 mg/m3 -- 

 
Manganese, Fume and 

compounds (as Mn) 
(7439-96-5) 

Insoluble 7.2 -- 0 mm 
Comb-
ustible

0.2 mg/m3 500 mg/m3 -- 

 
Mercury compounds 

(as Hg) 
Except alkyl compound 

b 13.6 -- 0.0012 mm e 
0.025 mg/m3 

Skin 
10 mg/m3 -- 

 Molybdenum 
(7439-98-7) 

Insoluble 10.28 -- 0 mm 
Comb-
ustible

10 mg/m3

3 mg/m3 
(resp.) 

5,000 
mg/m3 

-- 

 Nickel and other  
compounds (as Ni) 

Insoluble 8.9 -- 0 mm e 1 mg/m3 
10 mg/m3 

Ca 
-- 

 Selenium 
(7782-49-2) 

Insoluble 4.28 -- 0 mm 
Comb-
ustible

0.2 mg/m3 1 mg/m3 -- 

 
Silver, metal dust, and 

soluble compounds 
(as Ag) 

b 10.49 -- 0 mm e 0.01 mg/m3 10 mg/m3 -- 

 Thallium (soluble 
compouds, as Ti) 

b 
Properties vary depending upon the 

specific compound. 
0.1 mg/m3

Skin 
15 mg/m3 -- 

 
Vanadium pentoxide 

dust and Fume 
(1314-62-1) 

0.8% 3.36 -- 0 mm e 
0.05 mg/m3 
(Respirable) 

35 mg/m3 -- 

 Zinc oxide 
(1314-13-2) 

b 5.61 -- 0 mm e 5 mg/m3 500 mg/m3 -- 

Miscellaneous 

 Ammonia 
(7664-41-7) 

34% -- -- 8.5 atm 
15% 
28% 

25 ppm 300 ppm 17 (d) 

 Asbestos 
(1332-21-4) 

Insoluble -- -- 0 mm 
Non-
flam 

0.1 
fibers/cc 

None 
determined 

-- 

 
Chromic Acid and 

chromates 
(1333-82-0) 

63% 2.7 -- Very low 
Non-
flam 

0.005 mg/m3 
15 mg/m3 

Ca 
-- 

 Cyanide (as CN) -- -- -- -- 
Non-
flam 

5 mg/m3

Skin 
-- -- 

 DDT 
(50-29-3) 

Insoluble 0.99 162-171 
0.0000002 

mm 
-- 

1 mg/m3 
Skin 

500 mg/m3 
Ca 

-- 

 Diesel Fuel #2 
(68476-34-6) 

Insoluble 
0.81-
0.90 

130 -- 
0.6-1.3
6-7.5 

None 
established 

None 
determined 

-- 

 Fluorides, as F -- -- -- -- -- 2.5 mg/m3 
None 

determined 
-- 
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Check if 
Present 

Material 
(CAS #) 

Water 
Solubility a 

Specific
Gravity

Flash Point 
c���F  ) 

Vapor 
Pressure d

LEL 
UEL 

Cal/OSHA
PEL- TWA f 

IDLH Level 
h 

Odor Threshold 
Geometric mean 

i (ppm) 

 Gasoline 
(8006-61-9) 

Insoluble 
0.72-
0.76 

-45 38-300 mm
1.4% 
7.6% 

300 ppm 
Ca 

None 
determined 

-- 

 Kerosene 
(8008-20-6) 

Insoluble 0.81 100-162 5 (100oF)
0.7% 
5.0% 

200 mg/m3g 

Skin 
None 

determined 
-- 

 Naphthalene 
(91-20-3) 

0.003% 1.15 174 0.08 mm 
0.9% 
5.9% 

10 ppm 250 ppm 0.038 (d) 

 PCB (42% chlorine) 
(53469-21-9) 

Insoluble 1.39 -- 0.001 mm
Non-
flam 

1 mg/m3

Skin 
5 mg/m3 

Ca 
-- 

 PCB (54% chlorine) 
(11097-69-1) 

Insoluble 1.38 -- 
0.00006 

mm 
Non-
flam 

0.5 mg/m3

Skin 
5 mg/m3 

Ca 
-- 

 Phosphorus (yellow) 
(7723-14-0) 

0.0003% 1.82 -- 0.03 mm 
-- 
-- 

0.1 mg/m3 5 mg/m3 -- 

 Polycyclic Aromatic 
Hydrocarbons (PAH) 

Properties vary depending upon the specific 
compound. 

Listed in NIOSH as Coal Tar Pitch Volatiles 
0.2 mg/m3 

80 mg/m3 

Ca 
-- 

SITE-SPECIFIC SUBSTANCES 

(Add hazardous property information on any substances that are of concern at the site but are not listed above.)   

EXPLANATIONS AND FOOTNOTES: 
a Water solubility is expressed in different terms in different references.  Many references use the term "insoluble" 

for materials that will not readily mix with water, such as gasoline.  However, most of these materials are water 
soluble at the part per million or part per billion level.  Gasoline, for example, is insoluble in the gross sense, and 
will be found as a discrete layer on top of the ground water.  But certain gasoline constituents, such as benzene, 
toluene, and xylene, will also be found in solution in the ground water at the part per million or part per billion 
levels.   

b  Solubility of metals depends on the compound in which they are present. 
c  Several chlorinated hydrocarbons exhibit no flash point in a conventional sense, but will burn in the presence of 

high energy ignition source or will form explosive mixtures at temperatures above 200 �F.   

d Expressed as mm Hg under standard conditions. 
e  Explosive concentrations of airborne dust can occur in confined areas. 
f  Cal/OSHA Time-weighted Average (TWA) Permissible Exposure Limits (PELs) except where noted in g.  The 

substances designated by "Skin" in the PEL column may be absorbed into the bloodstream through the skin, the 
mucous membranes and/or the eye, and contribute to the overall exposure.  “C” notation indicates the number 
given is a ceiling value. 

g  TLV-TWA adopted by the American Conference of Governmental Industrial Hygienists (ACGIH).  Currently, 
there is no Cal/OSHA PEL.   

h  The substances with a “Ca” notation in the IDLH column are considered to be potential occupational carcinogens 
by NIOSH. 

i  Odor thresholds values extracted from “ODOR THRESHOLDS for Chemicals with established Occupational 
Health Standards”, American Industrial Hygiene Association, 1997.   

 (d) Odor detection threshold: Lowest concentration at which a stimulus is being detected. 

 (r) Odor recognition threshold: Lowest concentration at which a definite odor character is detected. 
j  Values extracted from the U.S.  Environmental Protection Agency Technology Transfer Network, Air Toxics 

website.  URL: www.epa.gov/ttn/atw/, 2006 
k Value extracted from “HESIS Guide to Solvent Safety” California Department of Health Services, 2004.  URL: 

http://www.dhs.ca.gov/ohb/HESIS/solv_cht.htm  
l  Value extracted from “Chemical Summary For Methyl-Tert-Butyl Ether”, U.S.  Environmental Protection Agency, 

Office Of Pollution Prevention and Toxics, August 1994.  URL: http://www.epa.gov/chemfact/s_mtbe.txt 
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The following Control Methods should be implemented for Hazards that were identified 
as part of the Tasks that will be conducted as part of this Project. 

B1  Chemical Hazards – ENVIRON personnel, contractors, subcontractors, and visitors shall 
wear appropriate personal protective equipment (PPE) while performing site activities. At a 
minimum, equipment shall include safety glasses, steel-toed boots, and hard hats (when 
overhead work being performed or when overhead hazards exist). Additional PPE requirements 
will be outlined in the site-specific Health and safety Plan (HASP) and ENVIRON personnel 
shall familiarize themselves with the appropriate health and safety responses for exposure to 
known on-site chemicals prior to beginning work at the site. See Attachment A for chemical 
safety data. Consult with your local Health and Safety Coordinator (HSC) for any personal air 
monitoring requirements. 

B2  Physical Hazards – Hazards from floor and wall openings, careless movements, protruding 
objects, debris, spills, placement of materials on paths or foot traffic areas, present a problem 
with regards to slips, trips, falls, and puncture wounds.   

ENVIRON personnel shall minimize the risk of slips, trips, and falls by keeping the work area 
clear of excess equipment and cleaning up wet surfaces as soon as possible. In addition, the 
floor of every workroom shall be maintained in a clean and, as much as possible, a dry 
condition. Employees should avoid walking through/on wet and/or cluttered surfaces and be 
conscious of the fact the wet surfaces could be slippery and could cause injury. Spilled 
materials should be cleaned up immediately. 

Personnel should stay alert at all times and if tried or distracted, take this into account when 
working at the site. To minimize the possibility of injury: 

 Wear sturdy work boots with good tread are required and steel toed boots are 
recommended. 

 Do not run. 

 Slide feet when walking on slick/wet surfaces. 

 Don’t walk up or down steep embankments/hills if possible. If not possible, walk at an 
angle when going up/down embankments/hills. 

 Don’t carry items that block your vision. 

 Use handrails/grips when available and maintain 3-point contact whenever possible. 

 Don’t jump down from equipment and look down before you step down. 

 Use appropriate fall protection when working at elevation. 

 Report any floor openings that are not clearly marked and/or guarded. 

 Don’t use ladders/scaffolds during high winds or when ice or snow is on the rungs/work 
surface. 

 Don’t use ladder substitutes like a box or truck fender, and don’t use ladders/scaffolding 
that is not in good conditions. 
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 Keep paths and work areas clear of tools, equipment, boxes, cords, etc. Tape or secure 
cords, wires, etc. to minimize trip/fall hazard. 

 If a protruding object cannot be moved, make sure the object can be easily seen or 
guard/pad the object if possible. 

 Use ancillary lighting such as flashlights and headband lights when necessary. 

Sufficient illumination should be provided in all areas at all times.  Employees should notify the 
responsible person of conditions where there is an absence of sufficient natural and/or 
permanent artificial light. 

Emergency exit doors will be kept free of any obstacles at all times. Any employee finding an 
emergency door blocked should immediately report the condition and correct it when possible. 
Exit lights and signs will also be maintained in proper condition at all times and immediately 
reported if deficient.  

B3  Mechanical Hazards – Working within the vicinity of operating drill rigs poses unique safety 
situations such as high pressure hazards from hoses, pipes or the well, and gas releases. Also, 
other hazards may be present such as falls from elevation, electrical contact, and improper 
machine guarding. ENVIRON personnel shall not attempt to operate equipment they are not 
familiar with and/or are not equipped with protection devices.  Personnel shall familiarize 
themselves with the equipment being utilized on site, and shall at a minimum, know how to stop 
or turn off the equipment. Although ENVIRON personnel do not operate or have control over the 
operation of drilling equipment, it is every employees responsibility to recognize potential or 
existing hazards related to drill rigs, and to walk away from any unsafe operations. 

Depending upon the work to be done by ENVIRON personnel; a preliminary site field survey 
may need to be performed prior to ENVIRON involvement in drilling operations.  The survey 
should include verification that utilities and any hazardous buried material or structures have 
been located and marked and that the nearest emergency facility has been identified.  It may 
also include information on safe access to the drilling areas, hazards on-site, location of a clean 
water source and weather conditions and related shelter areas. 

Employee Restrictions and Responsibilities 

Under no circumstances will an ENVIRON employee operate a drilling rig, a portion thereof, or 
any piece of contractor equipment. In addition, employees will not: 

 Guide a drill rig to a drill location, assist in the movement of equipment, or participate in the 
movement or breaking down of any portion of the rig. 

 Climb on the rig, stand too close to the rig (especially its moving parts), stand below or 
close to a pipe hoist, walk on drilling rods or casing, or walk on the edge of a mud pit. 

 Watch a driller arc-weld. 

 Smoke while at a drilling rig site. 

 Refuel an engine while it is still running or hot, siphon gasoline, or park near a rig exhaust. 
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 Wear loose fitting clothing or PPE near the drill rod or stem. 

ENVIRON employees will not place tools, meters, etc. in a position that could create a fall, trip 
or slip hazard.  As much as is possible, employees will work with the appropriate site personnel 
to ensure the area in the vicinity of the drill rig is clean, orderly and free of slip, trip and fall 
hazards. 

If the drilling is being done at hazardous waste site, the PPE requirements will be forwarded as 
noted in the site health and safety plan. Clean water will be kept available for decontamination, 
washing, and dust control. Kneeling, lying in, or sitting on contaminated ground or materials 
must be avoided or a protective barrier must be used. Avoid or minimize handling of 
contaminated materials. 
Non-powered hand trucks should be used whenever feasible to move heavy objects, objects 
with poor hand holds or large bulky objects.  Some things to consider are: 

 Keep the center of gravity of the load as low as possible, and place heavy objects below 
lighter ones. 

 Place loads where the weight of the load will be carried by the axle, not the handles, and 
where it will not slip, shift of fall during movement. 

 Load only to height to allow a clear view ahead. Only walk backwards with a hand truck in 
specific instances such as when going up an incline. 

 When going down an incline the hand truck should be in front of the operator and when 
going up an incline, it should be downhill from the operator. 

 Move the hand truck at a safe speed. 

B4  Traffic/Heavy Equipment Safety – ENVIRON personnel should, under no circumstances, 
operate or ride on heavy equipment which is being used by a subcontractor. Site personnel will 
maintain a safe distance of at least 20 feet (6.5 meters) or more, depending on circumstances 
and directives, from all heavy equipment in operation. If activities warrant closer proximities to 
operating equipment, personnel will don brightly colored vests and a second person will stand 
watch to keep him/her out of the path of equipment while performing the required activity. Eye 
contact with the equipment operator will be maintained. 

Heavy Equipment can represent a substantial hazard to workers. The following procedures 
should be followed when heavy equipment is in use: 

 Employees will not handle or attempt to operate power tools or motorized vehicles without 
proper training. 

 Use common sense. Do no assume that the equipment operator is keeping track of your 
whereabouts. Never walk directly in back of, or to the side of, heavy equipment without the 
operator’s knowledge. 

 All heavy equipment must be shut down during refueling. 

 Maintain visual contact of moving equipment at all times. 

 Establish hand signal communication when verbal communication is difficult. 
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 All heavy equipment shall have backup alarms of some type. 

 Use chains, hoist, straps, and any other equipment to safely aid in moving heavy materials. 

 Never use a piece of equipment unless you are familiar with its operation. This applies to 
heavy as well as light equipment (i.e. steam cleaners, hand tools, etc.). 

 Be sure that no underground or overhead power lines, sewer lines, gas lines, or telephone 
lines, will present a hazard in the work area. 

 Restrict all non-essential people out of the work area. 

 Prohibit loose-fitting clothing or loose long hair around moving machinery. 

 Instruct equipment operators to report any abnormalities such as equipment failures, 
unusual odors, etc. 

 Implement an ongoing maintenance program for all tools and equipment. Inspect all tools 
and moving equipment regularly to ensure that parts are secured and intact. Promptly 
repair or replace any defective items. 

 Store tools in clean, secure areas so that they will not be damaged, lost, or stolen. 

 When an equipment operator must negotiate in tight quarters, provide a second person to 
ensure adequate clearance. 

 All heavy equipment must be properly leveled and supported prior to use. 

 Heavy equipment and trucks will be operated in specific site control zones and marked 
traffic lanes. 

 Materials, tools, or other objects will not be thrown, tossed, or dropped. Always hand off or 
lower items as needed. 

Working Near Railroads – In the event that work activities are conducted near and/or adjacent 
to railroad tracks, the following procedures will be implemented: 

 The hazards of working near and/or adjacent to railroads will be included in job briefings 
prior to work activity commencing and subsequently when the activity changes; 

 Mounting, dismounting, or crossing over moving locomotives or cars is prohibited; 

 Employees will be alert for the movement of cars, locomotives, or equipment at any time, 
in either direction, on any track and will remain at least 25 feet (8 meters) from the end of 
standing cars, equipment, or locomotives, except when proper protection is provided (e.g., 
a flagman is present or the track is taken out of service by the proper authority, prior to 
starting any work on or about the tracks); 

 Employees will not cross over coupled, moving freight cars; take refuge under any car, 
equipment, or locomotive; attempt to mount, dismount, or cross over moving equipment. 

B5  Electrical Hazards – Electricity may pose a particular hazard to site workers due to the use 
of portable electrical equipment.  If wiring or other electrical work is needed, a qualified 
electrician must perform it. 
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Properly ground all electrical equipment.  Avoid standing in water when operating electrical 
equipment.  Ground fault outlets or adapters shall be used for any electrical equipment.  
Apparatus, tools, equipment, and machinery will not be repaired while in operation.  
Lockout/Tagout (LOTO) procedures will be implemented when necessary.  If equipment must 
be connected by splicing wires, electrical work must be performed by a licensed and competent 
electrician.   

General electrical safety requirements include: 

 All electrical wiring and equipment must be a type listed by Underwriters Laboratories (UL), 
Factory Mutual Engineering Corporation (FM), or other recognized testing or listing 
agency. 

 All portable generators or other portable internal combustion type devices used on site will 
be grounded.  All grounds will be validated twice daily with a multimeter to confirm a 
resistance of less than ten ohms. 

 All installations must comply with the National Electrical Safety Code (NESC), the National 
Electrical Code (NEC), or United States Coast Guard regulations. 

 Portable and semiportable tools and equipment must be grounded by a multiconductor 
cord having an identified grounding conductor and a multicontact polarized plug-in 
receptacle. 

 Tools protected by an approved system of double insulation, or its equivalent, need not be 
grounded. Double-insulated tools must be distinctly marked and listed by UL or FM. 

 Live parts of wiring or equipment must be guarded to prevent persons or objects from 
touching them. 

 Electric wire or flexible cord passing through work areas must be covered or elevated to 
protect it from damage by foot traffic, vehicles, sharp corners, projections, or pinching. 

 All circuits must be protected from overload. 

 Temporary power lines, switchboxes, receptacle boxes, metal cabinets, and enclosures 
around equipment must be marked to indicate the maximum operating voltage. 

 Plugs and receptacles must be kept out of water unless of an approved submersible 
construction. 

 All extension cord outlets must be equipped with ground-fault-circuit interrupters (GFCIs). 

 Attachment plugs or other connectors must be equipped with a cord grip and be 
constructed to endure rough treatment. 

 Extension cords or cables must be inspected prior to each use and replaced if worn or 
damaged. 

 Cords and cables must not be fastened with staples, hung from nails, or suspended by 
bare wire. 

 Flexible cords must be used only in continuous lengths without splice, with the exception of 
molded or vulcanized splices made by a qualified electrician. 
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B6  Fire and Explosion Hazards – The presence of petroleum and solvent contaminated 
material presents a potential fire hazard. Smoking and use of open flame will be prohibited. The 
use of non-sparking tools and equipment will be implemented if conditions warrant. Where the 
potential of fire exists, ENVIRON will provide portable fire extinguishers. Where applicable, all 
fire extinguishers shall be mounted no higher and no lower than 4 feet (1.22 m) from the floor 
and/or shall be readily accessible for use, where applicable. All fire extinguishers shall be 
maintained as follows: 

 Fully charged and in operable condition 

 Clean and free of defects 

 Readily accessible at all times 

Fire prevention and protection measures include elimination of ignition sources, where feasible, 
identification of combustion sources and atmospheres, and early detection and rapid response 
to fire/explosion situations. In addition to standard operating procedures, the following safe work 
practices will be implemented: 

 Site activities will comply with National Electric Code and explosion proof criteria; 

 Smoking will only be allowed in designated areas; 

 Appropriate air monitoring procedures will be conducted, when necessary; 

 Welding, open flame or spark-producing operations will not be allowed on-site; 

 Solvents with a flash point of less than or equal to 100oF will not be used for cleaning 
purposes; 

 Fire extinguishers shall be kept in all work vehicles  

 Extinguishers must:  

 Be maintained in a fully charged and operable condition;  

 Be visually inspected each month; and  

 Undergo a maintenance check each year.  

All fires and visible smoke that are detected at the Site will be dealt with immediately by the 
individual recognizing the fire and/or smoke. In the event of visible smoke, fire or explosion, the 
following emergency response procedures will be implemented: 

 Immediately cease operations; and 

 In all emergency situations contact emergency services.   

For small fires, personnel may attempt to extinguish the fire, if safe to do so and they have been 
trained.  One fire extinguisher ONLY may be used to fight the fire. After one fire extinguisher is 
depleted, personnel must evacuate the area. For larger fires, perform site evacuation. 

B7  Acoustical Hazards – Hearing protection will be worn by all personnel operating or working 
within the vicinity of equipment when noise is sufficient to interfere with general conversation at 
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a normal speaking volume; when noise levels exceed 85dBA; and/or when manufacturers’ 
requirements indicates that it’s usage is mandatory. Personal hearing protectors, such as 
earplugs or earmuffs, may be used to reduce the amount of noise exposure while the above 
control measures are being evaluated or if such controls fail to reduce the exposure levels to 
below the PELs.  

Any environmental condition where a person must shout to be heard from a distance of 3 feet 
indicates a hazardous noise environment. Under these conditions, personnel must be protected 
through the use of appropriate hearing protective devices. 

Hearing protection shall be worn: 

 In any situation where normal conversation cannot be heard at a distance of 3 feet 
regardless of the source of the noise or where noise levels as measured with approved 
noise monitoring equipment is above 85 dBA. 

 When operating gasoline or electric powered machinery. 

 When working within 25 feet of operating heavy equipment (earth working equipment, etc.) 
as working around this type of equipment can result in exposure to hazardous levels of 
noise (levels greater than 90 dBA). 

Refer to the decision tree below: 
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B8  Ventilation/Oxygen Deficiency Hazards – ENVIRON personnel shall monitor the work 
area for oxygen deficiency hazards using monitoring devices that have been appropriately 
calibrated and are recommended for this specific use, as applicable. If direct air monitoring 
readings suggest an oxygen deficiency and/or the build-up of harmful substances, leave the 
area and contact your Project Manager.  Implementation of corrective actions may include but 
not be limited to increasing work zone ventilation or evaluating alternatives (e.g., removing 
equipment that is generating combustion exhaust or venting the exhaust to the exterior of the 
building).  However, work will not continue until the ventilation/oxygen deficiency hazard has 
been properly addressed, implemented, and verified. 

B9  Heat Stress – Heat stress can be a significant hazard, especially for workers wearing 
protective clothing. Depending on the ambient conditions and the work being performed, heat 
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stress can occur very rapidly, within as little as 15 minutes. Site personnel will be instructed in 
the identification of a heat stress victim, the first-aid treatment procedures for the victim and in 
the prevention of heat stress incidents.  

Workers will be encouraged to immediately report any heat-related problems that they 
experience or observe in fellow workers. Any worker exhibiting signs of heat stress and 
exhaustion should be made to rest in a cool location and drink plenty of water. Emergency help 
by a medical professional is required immediately for anyone exhibiting symptoms of heat 
stroke, such as red, dry skin, confusion, delirium, or unconsciousness. Heat stroke is a life 
threatening condition that must be treated by competent medical authority. 

ACGIH screening criteria for heat stress exposure in degrees Celsius for an 8 hour work day 5 
days per week with conventional breaks will be used in determining safe exposure for 
acclimatized and unacclimatized employees. 

Allocation of Work in a Work/Rest 
Cycle 

Acclimatized Action Limit 
(Unacclimatized) 

Light Moderate Heavy Very 
Heavy

Light Moderate Heavy Very 
Heavy

75-100% 31.0 
(87.8F) 

28.0  
(82.4F)

-- -- 28.0 
(82.4F)

25.0 
(77F) 

-- --

50-75% 31.0 
(87.8F) 

29.0 
(84.2F)

27.5 
(81.5)

-- 28.5 
(83.3F)

26.0 
(78.8F) 

24.0 
(75.2F)

--

25-50% 32.0 
(89.6F) 

30.0 
(86F)

29.0 
(84.2F)

28.0 
(82.4F)

29.5 
(85.1F)

27.0 
(80.6F) 

25.5 
(77.9)

24.5 
(76.1F)

0-25% 32.5 
(90.5F) 

31.5 
(88.7F)

30.5 
(86.9F)

30.0 
(86F)

30.0 
(86F)

29.0 
(84.2F) 

28.0 
(82.4F)

27.0 
(80.6F)

 

Heat Stress Prevention 

Whenever possible or within the control of ENVIRON, engineering controls should be utilized to 
protect workers from heat related hazards. For example, isolation from the heat source, 
ventilation such as open windows, fans or other methods of creating air flow, and heat shielding 
such as awnings or umbrellas. 

Appropriate work practices can also lessen the chances of heat related hazards. Some of these 
include: 

 Water intake should be about equal to the amount of sweat produced (i.e., drinking 5-7 
ounces of water every 15-20 minutes).  Electrolyte fluids may also be necessary. 

 Whenever possible, gradual exposure to heat is preferred to allow the body’s internal 
temperature to actuate to the working conditions. 

 Whenever possible, adjust the work schedule to reduce risk of heat stress. For example, 
postpone nonessential or heavier work to the cooler part of the day and perform work in 
the shade if portable. 

 Rotate personnel to reduce the amount of time spent working in direct sun and heat. 
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 Increase the number and/or duration of rest breaks, and whenever possible, rest break 
areas should be in a cool area and as close to the work area as is feasible. 

Wear appropriate PPE when necessary, such as thermally conditioned clothing, self-contained 
air conditioning in a backpack, and plastic jackets/vests with pockets that can be filled with dry 
ice or ice.  However, based on the type of work being don, where work is being performed, or 
other required PPE, these options may be prohibited or make the use of this PPE impossible or 
impractical. 

Heat-Related Illnesses 

Heat Stress: This is the mildest heat-related illness, but prompt action may prevent it from 
turning into a more severe heat-related illness. Symptoms include irritability, lethargy, significant 
sweating, headache, or nausea. The following guidance can be used in the identification and 
treatment of heat related illness. 

Heat Stress First Aid: 

 Take victim to a protected (e.g., shaded, cool) area, remove any excess protective 
clothing, and provide cool fluids. 

 If an air-conditioned spot is available, this is an ideal break location. 

 Once the victim shows improvement he/she may resume working, however the work pace 
and practices (e.g., does fluid intake need to be increased) should be moderated to 
prevent recurrence of the symptoms. 

Heat Exhaustion: Usually begins with muscular weakness, dizziness, nausea, and a 
staggering gait.  Symptoms include pale, clammy skin, and profuse sweating, vomiting, and the 
bowels may move involuntarily.  The pulse is weak and fast, breathing is shallow.  Fainting can 
occur. 

Heat Exhaustion First Aid: 

 Immediately remove the victim from the work area to a shady or cool area with good air 
circulation (avoid drafts or sudden chilling – you do not want the victim to shiver). 

 Call a physician or emergency service, or transport the victim to medical care. 

 Remove all protective outerwear. 

 If the victim is conscious, it may be helpful to give him/her sips of water. 

Heat Stroke: Heat stroke is a severe medical condition requiring first aid and emergency 
treatment by a medical professional as death can occur without appropriate care. Heat Stroke 
represents the collapse of the body’s cooling mechanisms. As a result, body temperatures often 
rise to between 105 – 110 F. As the victim progresses toward heat stroke symptoms include hot 
and usually dry, red and spotted skin, headache, dizziness, nausea, mental confusion, delirium, 
possible convulsions and loss of consciousness.   
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Heat Stroke First Aid: 

 Immediately remove the victim from the work area to a shady or cool area with good air 
circulation (avoid drafts or sudden chilling – you do not want the victim to shiver). 

 Summon emergency medical help to provide on-site treatment and transportation to a 
medical facility. 

 Remove all protective outerwear and loosen personal clothing. 

 Apply cool wet towels, ice bags, etc. to the head, armpits, and thighs.  Sponge off the bare 
skin with cool water or even place the victim in a tub of cool water. 

Skin Hazards 

Sunburn and prickly heat are both symptoms of skin irritation/damage produced through 
exposure to sunlight and operating in hot work environments. 

 Protect exposed skin with an appropriate sunscreen. A sunscreen with a sun protection 
factor (SPF) of 15 or greater is required for work in the sun with reapplication at breaks and 
lunch. 

 Heat rash, also known as prickly heat, can be prevented by the application of a 
hydrophobic, water repellent barrier cream such as Kerodex 71. 

B10  Cold Stress – The four environmental conditions that cause cold-related stress are low 
temperatures, high/cool winds (wind chill), dampness, and cold water. One or any combination 
of these factors can cause cold-related hazards. Cold stress, including frostbite and 
hypothermia, can result in severe health effects.  

A dangerous situation of rapid heat loss may arise for any individual exposed to high winds and 
cold temperatures. Major risk factors for cold-related stresses include: 

 Wearing inadequate or wet clothing increases the effects of cold on the body. 

 Taking certain drugs or medications such as alcohol, nicotine, caffeine, and medication 
that inhibits the body's response to the cold or impairs judgment. 

 Having a cold or certain diseases, such as diabetes, heart, vascular, and thyroid problems, 
may make a person more susceptible to the winter elements. 

 Being male increases a person's risk to cold-related stresses. Men experience far greater 
death rates due to cold exposure than women, perhaps due to inherent risk-taking 
activities, body-fat composition, or other physiological differences. 

 Becoming exhausted or immobilized, especially due to injury or entrapment, may speed up 
the effects of cold weather. 

 Aging -- the elderly are more vulnerable to the effects of harsh winter weather. 
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Cold Stress Prevention 

Engineering controls should be utilized whenever possible to protect workers from cold related 
hazards.  For example, on-site heat sources, heated shelters, work areas shielded from drafty 
or windy conditions, and the use of thermal insulating material on equipment handles. 

Effects arising from cold exposure will be minimized by the following control measures: 

 Personnel will be trained to recognize cold stress symptoms. 

 Field activities will be curtailed or halted if the equivalent chill temperature is below 20 F. 

 As much as possible, work that exposes personnel to the cold will be done during the 
warmest hours of the day. 

 Inactivity in cold conditions will be kept to a minimum. 

 Frequent short breaks in warm, dry shelters will be taken. 

 Vehicles will be equipped with supplies in case the vehicle becomes inoperable (e.g., 
blanket, dry clothing, water, food, a shovel, etc. 

The following PPE will be provided during work in cold environments 

 Workers will be provided with insulated dry clothing when the equivalent chill temperature 
is less the 30 F. 

 Feet, hands, the face, and the head should be protected (40% of the body’s heat can be 
lost when the head is exposed). 

 Foot and hand wear may also need to be waterproof. 
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 Clothing should be layered so that adjustments can be made to changing environmental 
temperatures and conditions. For example, an outer layer to break the wind, a middle layer 
that will absorb sweat and retain insulation when wet, and an inner layer that allows 
ventilation. 

Cold-Related Illness 

Hypothermia: Hypothermia occurs when the body temperature falls to a level where normal 
muscular and cerebral functions are impaired. Although it usually occurs in freezing air and 
water temperatures, it can occur in any climate if a person’s internal body temperature falls 
below normal. Symptoms should not be ignored, and a supervisor should be notified as soon as 
hypothermia is suspected. 

Initially, symptoms may include shivering, an inability to do complex motor functions, 
sluggishness and mild confusion as the body temperature drops to around 95 F. As the body 
temperature falls, speech may become slurred, and behavior may be irrational, simple motor 
functions may be difficult to do and a state of “dazed consciousness” may exist. In severe state 
(below 90 F), heart rate, blood flow, and breathing will slow. Unconsciousness and full heart 
failure can occur. 

Hypothermia First Aid: 

 On land: 

 Call for emergency, and then help move the victim (unless other injuries prohibit their 
being moved) to a warm, dry area and replace wet clothing with warm, dry clothing or a 
blanket.  Move the person carefully because movement can increase the irritability of 
the heart. 

 If the person is conscious and lucid, warm liquids can be provided, but never alcohol or 
caffeinated drinks.  If possible, have them to move their arms and legs to create 
muscle heat. 

 If the person is unconscious or unable to assist, place warm bottles/packs in the 
person’s arm pits, groin, neck and head areas. 

 Do not rub the person’s body or place them in warm water. 

 In water: 

 Call for emergency help and get the victim out of the water. Move them carefully 
because movement can increase the irritability of the heart. 

 If it is you in the water, do not swim unless a floating object or person can be reached 
quickly as swimming uses the body’s heat and reduces survival time by about 50%. 

 If you are in the water, conserve body heat by folding arms across the chest, keeping 
thighs together, bending knees and crossing ankles, if another person is in the water 
with you, huddle together. 

 If you are in the water, do not remove clothing-button, buckle, zip, and tighten collars, 
cuffs, shoes, and hoods as the water trapped next to the body provides a layer of 
insulation that may slow the loss of heat. 
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Frostbite: Frostbite occurs when the skin literally freezes, and deep frostbite can affect deeper 
tissues such as tendons and muscles. Frostbite usually occurs when temperatures drop below 
30 F, but wind chill effects can cause frostbite at above-freezing temperatures. The ears, 
fingers, toes, cheeks, and nose are the most commonly affected body parts. Initially, symptoms 
include an uncomfortable sensation of coldness. Tingling, stinging or an aching feeling of the 
exposed area is followed by numbness. Frostbitten areas appear white and cold to the touch 
and with deeper frostbite, the area becomes numb, painless, and hard, and can turn black. 

Frostbite First Aid: 

 Seek medical attention as soon as possible and treat any existing hypothermia first. 

 Warm liquid can be provided, but not alcohol or caffeinated drinks such as tea and coffee. 

 Do not rub the affected areas, but cover them with dry, sterile gauze or soft, clean 
bandages. 

 Do not try rewarming the affected area if you have not been specifically trained to do so 
and/or if there is a chance the affected area will get cold again. 

Trench Foot: Trench Foot is caused by a continuous exposure to a wet, cold environment. 
Symptoms include tingling and/or itching sensation, burning pain and swelling and, in more 
extreme cases, blisters. 

Trench Foot First Aid: 

 Seek medical attention as soon as possible and move the victim to a warm, dry area. 

 Affected tissue can be treated with careful washing and drying, slight elevation.  Do not try 
rewarming the affected area if you have not been specifically trained to do so. 
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B11  Insects, Snakes and Spiders – Care will be taken by all site workers to avoid stinging or 
biting insects such as ticks, spiders, bees, wasps, hornets, and yellow jackets. Workers allergic 
to any particular insect sting or bite should seek medical attention if stung or bitten and may 
need to carry emergency medicine prescribed by their doctor. 

Care should always be taken to avoid these insects and increased vigilance is necessary during 
high infestation seasons, when opening protective casings of monitoring wells, and when 
walking through areas of heavy vegetation or areas known to be infested. 

To minimize the chance of bites/stings: 
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 Wear appropriate PPE such as light colored clothing so you can see insects, long pants 
tucked into boots, long sleeves when possible, a hat, and gloves if you are cutting brush or 
need to handle or move vegetation. 

 Check your body and clothing for insects, shower after work and wash/dry clothes at as 
high temperature as possible. 

 Don’t swat at insects and don’t eat in areas where there are insects. 

 Avoid sweet smelling personal hygiene products and, unless contraindicated by the work 
being performed (e.g., sampling, data collection), wear EPA approved repellants such as 
those containing DEET. 

   
            Black Widow Spider                           Brown Recluse Spider 

Spider bites generally cause only localized reactions such as swelling, pain, and redness. 
However, bites from a Black Widow or Brown Recluse, or if you are allergic to spiders, can 
cause symptoms that are more serious.  

First Aid for spider bites: 

 Clean the bite area with soap and water and place a cold pack over the bite area to reduce 
swelling.   

 Monitor for allergic reactions.  If victim has more than minor pain, or if nausea, vomiting, 
difficulty breathing, or swallowing occurs, medical attention should be sought immediately.  

             
                  Tick    Removing a tick 
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Ticks are common, especially in the warmer weather months and may carry diseases such as 
Rocky Mountain Spotted Fever and Lyme disease. 

First Aid for tick bites: 

 Use a fine tipped tweezers, grasp tick firmly as close to skin as possible and pull the body 
away from skin. Avoid crushing the body and don’t twist. 

 If parts of the tick remain in the skin, don’t be alarmed as the mouth will dislodge as skin 
sloughs off. 

 Wash area with soap and water and apply antiseptic or antibiotic ointment to prevent 
infection. 

 If unexplained symptoms develop such as severe headaches, fever, or rash within 10 days 
of the bite, seek medical attention. 

 If possible, contain tick in an air tight container for identification purposes in the event of a 
serious reaction. 

 

Chiggers are tiny, s-legged wingless organisms that grow up to become a type of mite. They are 
found in tall grass and weeds and their bites cause severe itching. 

First Aid for chiggers: 

 Reduce discomfort and prevent infection 

 The affected area should be kept clean by washing with soap and water 

 A topical hydrocortisone cream, antihistamine, or local anesthetic may be of value in 
reducing the itching 

 The wounds should not be scratched, if possible 

 If signs of infection occur, consult your physician 



 Health and Safety Plan 
 Sun Chemical: Rosebank 

Appendix B 18 ENVIRON 

   

Bees and wasps belong to the phylum Arthropod family, and they are crucially important to the 
pollination of plants, specifically flowers, fruits, and vegetables. A sting from a bee or wasp will 
cause itching, irritation, redness and/or swelling at the sting site.   

First Aid for bee stings: 
 Remove the stinger as quickly as possible - venom continues to enter the skin from the 

stinger for 45 to 60 seconds following a sting – using a flat dull object, like a credit card. 
Slid the flat object in the opposite direction of the stinger to remove it from the skin  

 Wash the wound using soap and water 

 Apply ice for swelling and pain 

 A topical hydrocortisone cream, antihistamine, or local anesthetic may be of value in 
reducing itching 

 If the sting occurs on the neck or mouth, seek medical attention immediately, swelling in 
these areas may cause suffocation 

A small percentage of people are allergic to stings and a sting can be fatal, caused by a 
disruption to breathing and circulatory systems called anaphylactic shock. If the sting is followed 
by severe symptoms, seek medical attention immediately. Allergic people should never be alone 
for outdoor activities since help may be needed for prompt emergency treatment. Allergic 
people should have an identification bracelet as well as carry something like an “EpiPen” for 
immediate treatment for anaphylactic shock. 

     

Fire ants are a variety of stinging ants with over 280 species worldwide.  Typically, a colony 
produces large mounds in open areas, and feeds mostly on young plants, seeds, and insects.  
They nest in the soil, often near moist areas such as river banks and pond edges.  Unlike other 
ants which bite and then spray acid on the wound, fire ants bite only to get a grip and then sting, 
injecting toxic alkaloid venom.  This results in a painful stinging sensation, similar to what a fire 
burn feels like. 
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First Aid for fire ant bites: 

 Move rapidly away from the nest 

 Quickly remove or kill ants on skin and clothing to prevent further stings 

 Wash the area gently with soap and water to rid the skin of any venom 

 Place cool cloth or ice cloth on sites for 15 minutes, and to relieve pain, dab the area with 
calamine lotion, a topical (cortisone) or oral antihistamine (e.g. benadryl) to help with 
swelling 

 Do not scratch the blister because this can lead to infection 

 Allergic response is rare, but symptoms are difficulty breathing, light headedness, and 
weakness.  Immediate medical attention is required 

Snakes serve as an important role as predators in the ecosystem, and help maintain 
populations of rodents and other prey.   

First Aid for venomous snake bites: 

 Wash and immobilize the injured area, keeping it lower than the heart if possible 

 Seek medical attention immediately 

 DO NOT apply ice, cut the wound, apply a tourniquet, or suck the bite 

 Remain calm and try not to move the bitten body part 

 Wash the bite with soap and water 

 Remove jewelry or other items that may be affected by rapid swelling of affected body 
parts 

 Try to identify the type of snake: note color, size, patterns, and markings 

 The bite will be painful and have two distinct puncture wounds 

 If venom is injected there will be burning and swelling 

 ONLY FOR CORAL SNAKE BITES: apply a mild wrapping on the wound 

   
Water Moccasin (aka cotton mouth)         Rattlesnake         Coral Snake 
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Copperhead 

B12  Poisonous Plants – Plants poison on contact, through ingestion, or by absorption or 
inhalation.  They cause painful skin irritations upon contact and can cause internal poisoning 
when eaten.  

      
    Poison Ivy  

      
Poisonous Sumac                Giant Hogweed 
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First Aid for poisonous plants: 

 Wash exposed areas with cold running water as soon as you can 

 When possible, wash your clothing 

 Relieve itching by taking cool showers and applying topical anti-itch medications or 
hydrocortisone 

 The rash is often arranged in streaks or lines where you brushed against the plant 

 In a few days, the blisters become crusted and take 10 days or longer to heal 

 If the reaction is severe or worsens, seek medical attention 

B13  Personal Safety – If it is deemed that a work site is in an area where an employee’s 
personal safety may be at risk from potential criminal acts, wild animals, etc. the risks will be 
evaluated and implementation of preventative measures will be taken to minimize the risk.  
Informational resources such as the client, local law enforcement officials, Park or Wildlife 
Service, and Animal Control could be utilized to assess the risk and to ensure the safest 
possible work environment.  For example, local law enforcement can be made present or make 
frequent drive-bys while work is being done, outside security can be hired, and work can occur 
only during certain times of the day or work may not proceed at all.  Some general guidelines 
are provided here, but each situation is different and actions must be taken based on the 
specifics of each. 

In areas of risk, employees will communicate via cell phones or 2-way radios, and will check-in 
at predetermined times throughout each workday.  If employees do not call in to the Project 
Manager or designated representative, the team will be contacted, and if unsuccessful, local law 
enforcement will be notified.  

If you see wild animals while driving, stay in your vehicle.  Never get out for a photo or a closer 
look.  Keep windows up and don’t try to keep the animal from crossing a road with your vehicle.  
If you see a wild animal while on foot, never approach the animal.  If the animal has not seen 
you, go back the way you came.  Do NOT turn your back and run which could evoke their 
natural predator instinct.  Instead, keep facing the animal and back away at a steady pace.  Let 
it know you are human by talking in a low voice and waving your hands slowly.  If you are near a 
car or building, get inside.  In addition, in areas of higher risk (i.e., contacted officials have 
indicated that wild animals are a nuisance), employees may want to consider carrying “pepper 
spray”. 

If, while on the project site, and despite any precautions set forth, if an employee feels that their 
personal safety is at risk, they shall cease work, leave the work area and immediately report 
their concerns so that appropriate steps can be taken. 

B14  Working Alone and Working in Isolated Areas – Site and Operations employees will 
assess the risk of working alone as outlined in section 4 in this HASP.  And whenever possible, 
employees will not work alone in isolated areas. If the isolated area involves hiking/walking into 
areas that are unmarked or if there is potential to become directionally disoriented (e.g., no 
trails, unmarked trails, forested or highly vegetated areas), employees will be trained on the use 
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of a compass and trail/topography maps and if necessary, will take wilderness safety training.  
The employee will work with the Park/Wildlife service on what emergency planning if necessary 
(e.g., unexpected weather, animal attack, and search/rescue). 

Communicating through cell phones or 2-Way Radios will be utilized whenever possible.  
Employees will check-in at predetermined times throughout each workday and as the risk rating 
increases, employees will check-in more frequently.  If employees do not call in to the Project 
Manager or designated representative, the team will attempt to be contacted.  If contacting the 
employee is unsuccessful, the appropriate authorities will be notified.  In addition, and especially 
if communication is not possible during the day, the planned start and estimated finish times for 
the day will be communicated, and employees will check in at the beginning and end of the work 
day. 

If employees will be moving from isolated area to isolated area, there will be established 
beginning and ending locations, planned start and estimated finish times, and planned routes 
that will be followed throughout the day.  Employees will not deviate from this schedule without 
first contacting the appropriate personnel.  It may also be necessary to notify the client, law 
enforcement, or Park/Wildlife officials of these schedules. 

Local authorities should be contacted about any hunting season that may be in session, and if it 
is possible that hunters may be present in the area in which ENVIRON personnel will be 
working. If so, employees will wear brightly colored hardhats/hats and reflective vests, will not 
work before dusk, and work will end 30 minutes before dusk. 

If this is not possible to complete work during day light hours, employees will wear appropriate 
reflective apparel and have appropriate lighting, such as portable lighting, flashlights, or 
headlamps as appropriate for the activity being conducted.  Personal security will be assessed 
and measures taken as discussed above if appropriate. 

B15  Severe Weather – Severe weather conditions include high winds, electrical storms, and 
heavy rain.  At a minimum, all work outdoors will cease during these events.  When lightning is 
spotted, site personnel should use the following steps to avoid injury:  

 Workers should note the flash-boom ratio (i.e., count the seconds after the lightning was 
seen until the thunder was heard). 

 By counting the seconds between seeing lightning and hearing thunder and dividing by 5, 
you can estimate your distance from the storm (in miles or kilometers).  If the storm is 6 
miles (9.6 kilometers) away or less (30 seconds between when lightning was seen and 
thunder was heard) workers must stop work and take shelter. 

 If the storm is more than 6 miles (9.6 kilometers) away (greater than 30 seconds between 
lightning and thunder), the site supervisor should monitor the storm and be prepared to 
cease work if the storm approaches an unsafe distance.  Since storms can travel at 
varying speeds and the amount of time at takes to cease and secure operations will also 
vary, so prudent judgment should be exercised when storms are in the vicinity and/or 
developing (e.g., darkening skies, increasing wind speeds, etc.). 
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 Workers should not stay in exposed areas (outdoors on the ground, on a roof, in an aerial 
lift, on a steel truss, on an ungrounded steel structure, in a golf cart, un-sided building, etc.) 
after lightning has been witnessed.  All personnel must move to a safe location. 

 Workers should wait 30 minutes from the last sight of lightning or sound of thunder before 
returning to work. 

 Those required to travel from one building to another during the 30 minute wait time should 
do so only by enclosed vehicle. 

 Once the 30 minute wait time period has elapsed and no additional lightning or thunder 
has been seen or heard, individuals may resume normal work. 

B16  Aboveground and Underground Utilities – Various forms of underground and 
aboveground utility lines or pipes (carrying water, wastewater, gas, and or electricity) may be 
encountered during work activities. Every effort shall be made to locate and mark underground 
utilities prior to the start of intrusive work.  At a minimum, ENVIRON will conduct a historical site 
review to develop a plot plan with the most up to date utility information, contact the appropriate 
One Call service (where available), contract a Private utility locating service (where available), 
and clear the critical zone around any intrusive location to 5 feet (1.3 m) in every direction.  
Please reference section 4 of the site-specific HASP and SPI 27 Subsurface Clearance for more 
information.  

Work involving machinery with high extensions (backhoes, etc.) will remain at least 10 feet (3.3 
meters) from overhead power lines.  As line voltage increases, your safe working distance will 
also increase.  If overhead lines are present, call the utility company and find out what voltage is 
on the lines so the safe working distance can be calculated, or stay at least 28 feet (9m) from 
cables supported on wooden poles, and 50 feet (15m) from cables supported on metal poles.   

Should any operations cause equipment to come into contact with utility lines, the appropriate 
authority will be notified immediately and an Incident Report will be completed. Work will be 
suspended until the appropriate actions for the particular situation can be taken. 

B17  Trenching/Excavation – An excavation is any manmade cut, cavity, trench, or depression 
in an earth surface, formed by earth removal. A trench is narrow excavation (in relation to its 
length) made below the surface of the ground. The following safe operating guidelines apply to 
open trenches or excavations exceeding four (4) feet (1.3 meters) in depth or of any depth if in 
unstable soil conditions.   

 Excavated materials will be stored and retained at least 2 feet (0.6 meters) from the edge 
of the excavation.  This procedure must be observed even when excavation/trench entry 
will not occur. 

 Trees, boulders, and other surface encumbrances that create a hazard will be removed or 
made safe before excavation is begun. 

 Special precautions will be taken in sloping or shoring the sides of excavations adjacent to 
a previously backfilled excavation. 
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 Except in hard rock, excavations below the level of the base of the footing of any 
foundation or retaining wall will not be permitted, unless the wall is underpinned and all 
other precautions have been taken to ensure the stability of the adjacent walls. 

 Excavations will be inspected at least daily, or more often as conditions warrant, by a 
competent person to ensure that changes in temperature, precipitation, shallow 
groundwater, overburden, nearby building weight, vibrations, or nearby equipment 
operation has not caused weakening of sides, faces, and flows. Before an employee 
enters an excavation greater than four (4) feet (1.3 meters) in depth (or less if soil is 
deemed unstable by a competent person), the atmosphere must be tested to ensure that 
an oxygen deficient or hazardous atmosphere does not exist. If the concentration of any 
airborne contaminant exceeds one-half its permissible exposure limit (PEL) or other 
applicable occupational exposure limit (OEL), the airborne oxygen concentration is less the 
19.5 percent, or explosivity exceeds ten percent of the lower explosive limit (LEL), then no 
personnel shall be permitted to enter the excavation until such engineering controls or 
other hazard controls are instituted to eliminate or control the hazard. 

 Diversion ditches, dikes, or other suitable means will be used to prevent water from 
entering an excavation and for drainage of the excavation. 

 When mobile equipment is used or allowed adjacent to excavations, stop logs, or 
barricades will be installed. The grade will always be away from the excavation. 

 A means of egress (ladder, ramps, stairways, etc.) shall be accessible at any location 
inside the excavation without requiring more than 25 feet (8.3 meters) of lateral travel 
distance. 

 Dust conditions during excavation will be kept to a minimum.  Wetting agents shall be used 
when appropriate. 

 Field personnel shall not enter any excavation, without specific direction, for any reason 
except to rescue injured individuals who have fallen into the excavation. 

 All excavations will be marked and protected at all times to ensure site personnel, visitors, 
or unauthorized personnel do not enter without permission or fall into the trench. 

 Personnel will work in pairs when working around an excavation of 2’ (0.6 meters) or more. 

B18  Water Safety – All personnel and visitors when immediately near water (i.e., within 4 
feet/1.22 meter), over water, wadding in water or on any vessel, where the danger of drowning 
exists, must wear a USCG approved personal floatation device (PFD).  This PFD must be 
properly secured to the wearer.  The PFD must be free of all defects including rips, tears, stress, 
and fading, and be kept clean and free of excessive dirt and oil.  However, several factors are 
relevant to determining whether a danger of drowning exists.  These include the type of water 
body (i.e., a pool, a river, and a canal), depth, presence, or absence of a current, height above 
the water surface, and the use of fall protection when working above a water body.  

Depending on the factors present, there are some circumstances where a drowning hazard 
could exist where workers are near or over water that is relatively shallow (i.e., less than 2 feet 
(0.6 meters) in depth).  For example, where workers are not using fall protection and are 10 feet 
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above a river, a worker may fall and be knocked unconscious. Without the use of a life jacket or 
buoyant work vest, a worker in such a scenario could drown. 

A life ring equipped with 90 feet of solid braid polycarbonate line, or equivalent must close to the 
working area and accessible for use.  This includes activities being be on board all vessels and 
kept readily available.  

USCG boating safety guidelines or equivalent should be adhered to when operating a boat 
during sampling activities.  Boats must be equipped with the required running lights for night-
time or poor visibility conditions.  Boats must be equipped with an anchor and alternate means 
of locomotion (e.g., extra motor, floatable oars). 

B19  Material Handling/Ergonomics – Handling and storing materials involve diverse 
operations such as hoisting with a crane, driving a truck loaded with materials, carrying bags or 
materials manually, and stacking materials such as drums, barrels, or lumber.  When moving 
materials manually, employees should attach handles or holders to loads in addition to wearing 
appropriate personal protective equipment and using proper lifting techniques. 

Employees should seek help when handling loads that are too bulky to grasp or lift, when 
employees cannot see around or over a load, or when they cannot safely handle a load of any 
other reason.  Personal protective equipment should be worn when moving materials to prevent 
needless injuries.  Hand and forearm protection, such as gloves should be worn when working 
with loads that have sharp or rough edges.  Blocking materials can be used to manage and 
move loads, but ensure the materials are large and strong enough to support the load safely. 

When mechanical equipment is used to move materials, allow the weight, shape and size of the 
material dictate the type of equipment used to move it, based on its rated capacity and making 
sure not to overload.  Equipment-rated capacity should be displayed on each piece of 
equipment in use.  When picking up items with a powered truck, center the load as close to the 
mast as possible, avoid overloading and do not put extra weight on the rear to counterbalance 
the equipment, adjust the load to the lowest possible safe position when traveling, and always 
follow the manufacturer’s operational instructions. 

Lifting, carrying and lowering objects represents a potential physical hazard to ENVIRON 
personnel.  Therefore, it is every employee’s responsibility to realistically evaluate the object to 
determine if the weight and size exceeds the employee’s ability to lift, lower, or carry it.  To 
eliminate or minimize the risk of lifting hazards, utilize proper techniques, such as keeping the 
back straight and legs bent.  Objects should always be lifted, lowered and carried as close to 
the body as possible.  If the equipment cannot be lifted in this manner, it is too heavy to lift 
alone. Call other personnel, or use a mechanical device for aid in lifting. Mechanical aids like 
hand trucks and carts or the buddy system should be used to move heavy objects, objects with 
poor handgrips or large bulky objects.  Some other things to consider: 

 Evaluate the object for the presence of any physical hazards such as pinch points, sharp 
or jagged edges, burrs or rough and slippery surfaces. 
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 The route in which the object will be moved should be free from obstructions, which could 
cause difficulty in moving the object. 

 Asses other hazards such as stairs before you move the object and consider smaller loads 
with multiple trips as a safe alternative 

 If an object is stored at a level higher than five feet, or on the floor, an appropriate 
mechanical device may be necessary to move the object. 

 Recognized lifting hazards should be designed out of the work process whenever possible. 

Proper lifting and lowering techniques should be followed even if the object or material to be 
lifted is of lighter weight. Keep the objects as close to the body as possible and: 

 Establish a firm footing with feet at approximately shoulder width and one foot slightly 
ahead of the other. This posture will aid in keeping good balance and will establish a stable 
lifting base. 

 Always bend at the knees, not at the waist when lifting or lowering an object.   

 Obtain a good secure grip on the object. 

 When beginning to lift, tighten your stomach muscles and use your les to lift the object, as 
leg muscles are generally stronger than back muscles. 

 Lift slowly and smoothly. 

 If you need to turn as you lift, do not twist at the waist, but instead pivot with the feet. 

When lowering the object, reverse the procedure. 

B20  Power Tools – Tools can be hazardous when improperly used since these types of tools 
utilize energy:  Electric, liquid fuel, hydraulic, pneumatic, and powder-actuated. The following 
precautions will be taken by employees to prevent injury: 

 Power tools will always be operated within their design limitations, and only by employees 
who have been appropriately trained in the use, operation, and proper handling of such 
tools. 

 Guards are not to be removed or rendered inoperative. 

 Eye protection, gloves, and safety footwear are recommended during operation. 

 Store tools in an appropriate dry location when not in use. 

 Work only in well illuminated locations. 

 Tools will not be carried by the cord or hose, and cords or hoses will not be yanked to 
disconnect it from the receptacle. 

 Cords and hoses will be kept away from heat, oils, and sharp edges or any other source 
that could result in damage. 

 Tools will be disconnected when not in use, before servicing, and when changing 
accessories such as blades, bits, and cutters. 



 Health and Safety Plan 
 Sun Chemical: Rosebank 

Appendix B 27 ENVIRON 

 Observers will be kept at a safe distance at all times from the work area. 

 Tools will be maintained in a clean manner, and properly maintained in accordance with 
the manufacturer’s guidelines.  Periodic inspection of hand and portable power tools 
should occur. 

 Ensure that the work area is kept clean to maintain proper footing and good balance. 

 Ensure that proper apparel is worn.  Loose clothing, ties, or jewelry can become caught in 
moving parts. 

 Tools that are damaged will be removed from service immediately and tagged "Do Not 
Use".   

B21  Vehicle Use – Work areas and site conditions must be considered when designating and 
selecting a vehicle for use.  The vehicle shall be maintained in safe working order as required by 
the manufacturer.  This would include a routine preventive maintenance schedule for servicing 
and checking of safety-related equipment.  Special consideration should be taken when weather 
conditions reduce the safety and visibility while driving.  Appropriate measures should be taken 
while driving during inclement weather including snow, icy, and/or wet conditions; high winds; 
hail, heavy rains; debris or other impairments to safe driving caused by natural weather. 

Special-use vehicles (e.g., All-Terrain Vehicles (ATV), snowmobiles, etc.) are vehicles with a 
light engine or electric motor, other than construction equipment, and are not intended and/or 
allowed for highway use.  These vehicles may not have seat belts or do not have substantial 
roll protection (i.e., ROPS, FOPS, steel roll-cage, etc.).  In addition, the following general 
practice will be followed: 

 All vehicles will be operated in accordance with the Manufacturer's requirements and 
specifications; 

 Drivers should use prudent judgment and proceed cautiously when driving on non-paved 
roads; 

 Operators of special-use vehicles shall be trained by a competent person. At a minimum, 
training will be hands-on by a competent person and the operator shall demonstrate of 
basic skills.  All individuals are required meet all training aspects before use; 

 All vehicles shall remain on flat surfaces at all times and shall not be operated on slopes 
steeper than a 30% grade;  

 Daily inspections of vehicles for safety and maintenance will be required (i.e., fluid 
leaks/levels, tire pressure, tire surfaces, lights, fuel levels, brakes, etc.); Speed limits shall 
be maintained to safe operating speeds;  

 Make sure the engine is turned OFF before dismounting the vehicle; 

 Avoid driving over any extreme obstacles (i.e. wood/logs, fences, boulders, etc.); 

 Watch for pedestrians and other vehicles; 

 Only drive during daylight hours; 

 Do not carry passengers; 
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 Slow down before coming to a stop; 

 Shut engine down prior to refueling; 

 Each driver will have a valid driver’s license. 

 Operators shall wear:  

 wear safety glasses, goggles, or face-shield at all times when moving  

 leather boots  

 a PROPERLY FITTED DOT/ANSI/SNELL approved helmet  

 Leather gloves  

B22  Seasonal Hunting Hazards – During recreational hunting seasons, field personnel will 
wear appropriate clothing, such as fluorescent orange Hi-Vis vests, so as to be visible to 
hunters and not blend in with the landscape. Field personnel should also use whistles, air horns 
and/or other means to make their presence known to hunters and wildlife alike.  The schedule of 
the hunting season, if applicable, will be included as an addendum to this HASP in order to 
inform personnel of the type of game (e.g., deer, pheasant, duck, etc.) that is being hunted and 
the type of weapon being used (e.g., bow & arrow, shot gun, single shot rifle, etc.).  Be aware 
that even if “No Trespassing” and/or “No Hunting Allowed” signs are posted, trespassers and/or 
hunting may still be on site.  At no point should field personnel or contractors confront 
trespassers. 

B23  Demolition – Personnel shall not be permitted in any area that can be adversely affected 
by mechanical demolition operations.  Only those workers necessary for the performance of the 
operations shall be permitted in the area.  The area shall be barricaded as necessary to prevent 
unauthorized personnel or anyone not associated with the demolition operation from entering 
the area. 

All roof cornices or other ornamental stonework shall be removed prior to removing the walls.  
When removing walls or portions thereof, all steel members affected shall be cut prior to wall 
removal.  During demolition, continuing inspections by a competent person shall be made as the 
work progresses to detect hazards resulting from the weakened or deteriorated floors, walls, or 
loosened material.  No employee shall be permitted to work where such hazards exist until they 
are corrected by shoring, bracing, or other effective means. 

B24  Unexploded Ordinances – Some sites (e.g., mines, firing ranges, ordinance 
manufacturing facilities, etc.) may have old explosives, blasting caps, or other types of  
unexploded ordinances that may be stored on site (e.g., in mines, in structures surrounding the 
mine or buried on site).  Individuals must take immediate action in the event of finding and/or 
suspecting that explosives may be present.  These include not touching or disturbing suspected 
explosives or making loud noises in their immediate vicinity.  Slowly retreat from the area and 
immediately reported to the PIC/PM, Project Health and Safety Coordinator, and Corporate 
Health and Safety Director so that ordinance experts can be contacted.  

B25  Closed / Abandoned Mines – The underground mine and associated buildings and 
equipment may not have been maintained over the years.  The structural soundness of the 
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mine, buildings and equipment may be compromised and could collapse.  Personnel are to 
avoid all contact with mine or building supports. Personnel are not to venture into mines or 
perform any work in areas should they appear structurally unstable.  These conditions are to be 
immediately reported to the PC, Project Health and Safety Coordinator, and Corporate Health 
and Safety Director.   
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Appendix C 

Subsurface Clearance Field Checklist 

 



 

 

SUBSURFACE CLEARANCE (SSC) FIELD CHECK LIST 
(Use this form to document & identify field elements of SSC.  Retain the completed form with the project file) 

Site Name/Project No.:     Designated Person:     

Walkover Date:     PIC/PM:     

Intrusive Locations Surveyed:     

(ENVIRON MANAGED SUBSURFACE CLEARANCE ACTIVITIES) Y
es

 

N
o

 

N
/A

 

Comments 

The potential for unexploded ordnance (UXO) has been assessed and a 
UXO survey performed, if applicable. 

   
 

Public utility markings are present for all utility companies notified.  List the 
companies with public utilities present on-site and cross check with 
expected utilities and on-site indicators: 

   
  

Natural gas/oil/petroleum lines and associated tanks:      

Electric:      

Potable water pipes, hydrants:      

Sewers (storm/process water/sanitary) and/or Manways/Grates/Culverts:      

Public lighting (street and traffic):      

Telephone and Data Lines:      

Other underground utilities:      

Private utilities marked and scope discussed with/provided to locator 
   

Subcontractor Name:                                Contact #:   

Alternate intrusive locations chosen in case of refusal or presence of 
utilities/indicators in Critical Zone 

   
  

Describe nonconformity or unexpected conditions found by locator      

Site Walkover performed to confirm utility markouts and assess the 
presence of Visual Indicators.  If visual indicators are present, note 
location in comments/Plot Plan: 

   
  

Indication of underground storage tank/piping and dispense islands      

Non-native soils, surface depressions, new/dead vegetation      

Saw cuts, patched surfaces, warning tape or other surficial indicators of 
below ground work 

   
  

Pumps, pump galleries, piping manifolds and/or racks, process equipment, 
compressors, etc. 

   
  

On or below-grade transformers      

Fuel oil lines, tanks, fill ports, observation wells, vent stacks, hydraulic lift 
systems 

   
  

Adjacent/supplemental buildings with no apparent utility feeds (electricity, 
water, gas) 

   
  

Other:      

Plot Plan updated to reflect most accurate site SSC information. Describe 
any on-site additions/changes 

   
  

Ground Disturbance location(s) and Critical Zones (5ft/1.5m distance in 
every horizontal direction surrounding disturbance locations) cleared of 
utilities and visual indicators 

   
Contact PIC/PM and H&S Director if utilities pass through the Critical 
Zone of a planned ground disturbance location 

A mark has been placed on each intrusive location and radial marks 
extending to the edge of the Critical Zone 

   
 

Intrusive locations and Critical Zones cleared of utilities using sweep and 
search method or other applicable SSC investigative methods.   

   
  

Once evaluated and cleared of utilities, intrusive locations cannot be 
moved and a Critical Zone must be maintained around the locations 

   
  

Alternative intrusive locations used due to obstructions within Critical Zone.  
Describe abandoned and alternative locations 

   
  

Pre-start H&S meeting conducted and SSC risk/hazards discussed      

Locate results and intrusive locations/Critical Zones understood by all 
parties involved 

   
  

 
Form completed by            
 Name Date  Signature 
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1 Insect Bites and Stings 

Care will be taken by all site workers to avoid stinging or biting insects such as ticks, spiders, 
bees, wasps, hornets, and yellow jackets.  Workers allergic to any particular insect sting or bite 
should seek medical attention if stung or bitten and may need to carry emergency medicine 
prescribed by their doctor. 

Care should always be taken to avoid these insects and increased vigilance is necessary during 
high infestation seasons, when opening protective casings of monitoring wells, and when 
walking through areas of heavy vegetation or areas known to be infested. 

To minimize the chance of bites/stings: 

• Wear appropriate PPE such as light colored clothing so you can see insects, long pants 
tucked into boots, long sleeves when possible, a hat, and gloves if you are cutting brush or 
need to handle or move vegetation. 

• Check your body and clothing for insects, shower after work and wash/dry clothes at as 
high a temperature as possible. 

• Don’t swat at insects and don’t eat in areas where there are insects. 

• Avoid sweet smelling personal hygiene products and, unless contraindicated by the work 
being performed (e.g., sampling, data collection), wear EPA approved repellants such as 
those containing DEET. 

1.1 Spider Bites 

Spider bites generally cause only localized reactions such as swelling, pain, and redness.  
However, bites from a Black Widow or Brown Recluse, or if you are allergic to spiders, can 
cause symptoms that are more serious. 

 

 
 

 
Black Widow Spider Brown Recluse Spider 
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1.1.1 First Aid for spider and scorpion bites and stings. 

• Clean the bite area with soap and water and place a cold pack over the bite area to reduce 
swelling. 

• Monitor for allergic reactions. If the victim has more than minor pain or if nausea, vomiting, 
difficulty breathing, or swallowing occurs: medical attention should be sought immediately. 
CALL 911. 

1.2 Ticks 

Ticks are common, especially in the warmer weather months and may carry diseases such as 
Rocky Mountain Spotted Fever and Lyme disease. 

 

 
Tick Removing a tick 

1.2.1 First Aid for tick bites 

• Use a fine tipped tweezers, grasp tick firmly as close to skin as possible and pull the body 
away from skin.  Avoid crushing the body and don’t twist. 

• If parts of the tick remain in the skin, don’t be alarmed as the mouth will dislodge as skin 
sloughs off. 

• Wash area with soap and water and apply antiseptic or antibiotic ointment to prevent 
infection. 

• If unexplained symptoms develop such as severe headaches, fever, or rash within 10 days 
of the bite, seek medical attention. 

• If possible, contain tick in an air tight container for identification purposes, in the event that 
a serious illness results 

1.3 Chiggers 

Chiggers are tiny, s-legged wingless organisms that grow up to become a type of mite. They are 
found in tall grass and weeds and their bites cause severe itching. 
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1.3.1 First Aid for chiggers: 

• Reduce discomfort and prevent infection 

• The affected area should be kept clean by washing with soap and water 

• A topical hydrocortisone cream, antihistamine, or local anesthetic may be of value in 
reducing the itching 

• The wounds should not be scratched, if possible 

• If signs of infection occur, consult your physician 

1.4 Bees and wasps 

Bees and wasps belong to the phylum Arthropod family, and they are crucially important to the 
pollination of plants, specifically flowers, fruits, and vegetables.  A sting from a bee or wasp will 
cause itching, irritation, redness and/or swelling at the sting site. 

 

 
 

A small percentage of people are allergic to stings and a sting can be fatal, caused by a 
disruption to breathing and circulatory systems called anaphylactic shock.  If the sting is 
followed by severe symptoms, seek medical attention immediately.  Allergic people should 
never be alone for outdoor activities since help may be needed for prompt emergency 
treatment.  Allergic people should have an identification bracelet as well as carry something like 
an “EpiPen” for immediate treatment for anaphylactic shock. 
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1.4.1 First Aid for bee stings: 

• Remove the stinger as quickly as possible - venom continues to enter the skin from the 
stinger for 45 to 60 seconds following a sting – using a flat dull object, like a credit card.  
Slid the flat object in the opposite direction of the stinger to remove it from the skin. 

• Wash the wound using soap and water 

• Apply ice for swelling and pain 

• A topical hydrocortisone cream, antihistamine, or local anesthetic may be of value in 
reducing the itching 

• If the sting occurs on the neck or mouth, seek medical attention immediately, swelling in 
these areas may cause suffocation 

1.5 Fire ants 

Fire ants are a variety of stinging ants with over 280 species worldwide.  Typically, a colony 
produces large mounds in open areas, and feeds mostly on young plants, seeds, and insects.  
They nest in the soil, often near moist areas such as river banks and pond edges.  Unlike other 
ants which bite and then spray acid on the wound, fire ants bite only to get a grip and then sting, 
injecting toxic alkaloid venom.  This results in a painful stinging sensation, similar to what a fire 
burn feels like. 

 
 
1.5.1 First Aid for Fire ant bites: 

• Move rapidly away from the nest 

• Quickly remove or kill ants on skin and clothing to prevent further stings 

• Wash the area gently with soap and water to rid the skin of any venom. 

• Place cool cloth or ice cloth on sites for 15 minutes, and to relieve pain, dab the area with 
calamine lotion, a topical (cortisone) or oral antihistamine (e.g., Benadryl) to help with 
swelling 

• Do not scratch the blister because this can lead to infection 

• Allergic response is rare, but symptoms are difficulty breathing, light headedness, and 
weakness.  Immediate medical attention is required.
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2 Snakes 

Snakes serve as an important role as predators in the ecosystem, and help maintain 
populations of rodents and other prey. 

2.1 First Aid for venomous snake bites: 

• Wash and immobilize the injured area, keeping it lower than the heart if possible 

• Seek medical attention immediately 

• DO NOT apply ice, cut the wound, or apply a tourniquet 

• Do not cut or suck the bite 

• Remain calm and try not to move the bitten body part 

• Remove jewelry or other items that may be affected by rapid swelling of affected body 
parts 

• Try to identify the type of snake: note color, size, patterns, and markings 

• The bite will be painful and have two distinct puncture wounds 

• If venom is injected there will be burning and swelling 

• ONLY FOR CORAL SNAKE BITES: apply a mild wrapping on the bite wound 

 

Water Moccasin Rattlesnake Coral Snake 
(aka cotton mouth) 

 

 
 

Copperhead 
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3 Poisonous Plants 

Poisonous Plants – Plants poison on contact, through ingestion, or by absorption or inhalation.  
They cause painful skin irritations upon contact and can cause internal poisoning when eaten. 

3.1 First Aid for poisonous plants: 

• Wash exposed areas with cold running water as soon as you can 

• When possible, wash your clothing 

• Relieve itching by taking cool showers and applying topical anti-itch medications or 
hydrocortisone 

• The rash is often arranged in streaks or lines where you brushed against the plant 

• In a few days, the blisters become crusted and take 10 days or longer to heal 

• If the reaction is severe or worsens, seek medical attention 
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4 Heat Stress 

Heat stress can be a significant hazard, especially for workers wearing protective 
clothing. 

Depending on the ambient conditions and the work being performed, heat stress can 
occur very rapidly, within as little as 15 minutes. Site personnel will be instructed in the 
identification of a heat stress victim, the first-aid treatment procedures for the victim and 
in the prevention of heat stress incidents. 

Workers will be encouraged to immediately report any heat-related problems that they 
experience or observe in fellow workers. Any worker exhibiting signs of heat stress and 
exhaustion should be made to rest in a cool location and drink plenty of water. 
Emergency help by a medical professional is required immediately for anyone exhibiting 
symptoms of heat stroke, such as red, dry skin, confusion, delirium, or unconsciousness. 
Heat stroke is a life threatening condition that must be treated by competent medical 
authority. 

ACGIH screening criteria for heat stress exposure in degrees Celsius for an 8 hour work 
day 5 days per week with conventional breaks will be used in determining safe exposure 
for acclimatized and unacclimatized employees. 
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4.1 Heat Stress Prevention 

Whenever possible or within the control of ENVIRON, engineering controls should be 
utilized to protect workers from heat related hazards (e.g., heat shielding such as using 
awnings or umbrellas).  Appropriate work practices can also lessen the chances of heat 
related hazards.  Some of these include: 
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• Water and/or electrolyte fluids should be about equal to the amount of sweat 
produced (i.e., drinking 5-7 ounces (150 -200 mL) of water every 15-20 minutes).  
Ideally, fluids should be at room temperature to allow for quicker absorption.  
Consider keeping water at room temperature and electrolyte fluids chilled.  Do NOT 
chill both. 

• Whenever possible, gradual exposure to heat is preferred to allow the body’s 
internal temperature to actuate to the working conditions. 

• Whenever possible, adjust the work schedule to reduce risk of heat stress.  For 
example, postpone nonessential or heavier work to the cooler part of the day and 
perform work in the shade if portable. 

• Rotate personnel to reduce the amount of time spent working in direct sun and heat. 

• Increase the number and/or duration of rest breaks, and whenever possible, rest 
break areas should be in a cool area and as close to the work area as is feasible. 

Wear appropriate PPE when necessary, such as thermally conditioned clothing, self-
contained air conditioning in a backpack, and plastic jackets/vests with pockets that can 
be filled with dry ice or ice.  However, based on the type of work being done, where work 
is being performed, or other required PPE, these options may be prohibited or make the 
use of this PPE impossible or impractical. 

4.2 Heat Related Illnesses 

4.2.1 Heat Stress: 

This is the mildest heat-related illness, but prompt action may prevent it from turning into 
a more severe heat-related illness.  Symptoms include irritability, lethargy, significant 
sweating, headache, or nausea.  The following guidance can be used in the identification 
and treatment of heat related illness. 

4.2.2 Heat Stress First Aid: 

• Take victim to a protected (e.g., shaded, cool) area, remove any excess protective 
clothing, and provide cool fluids. 

• If an air-conditioned spot is available, this is an ideal break location. 

• Once the victim shows improvement he/she may resume working, however the work 
pace and practices (e.g., does fluid intake need to be increased) should be 
moderated to prevent recurrence of the symptoms. 

4.2.3 Heat Exhaustion: 

Usually begins with muscular weakness, dizziness, nausea, and a staggering gait.  
Symptoms include pale, clammy skin, and profuse sweating, vomiting, and the bowels 
may move involuntarily.  The pulse is weak and fast, breathing is shallow.  Fainting can 
occur. 
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4.2.4 Heat Exhaustion First Aid: 

Immediately remove the victim from the work area to a shady or cool area with good air 
circulation (avoid drafts or sudden chilling – you do not want the victim to shiver). 

• Call a physician or emergency service, or transport the victim to medical care. 

• Remove all protective outerwear. 

• If the victim is conscious, it may be helpful to give him/her sips of water. 

4.2.5 Heat Stroke: 

Heat stroke is a severe medical condition requiring first aid and emergency treatment by 
a medical professional as death can occur without appropriate care.  Heat Stroke 
represents the collapse of the body’s cooling mechanisms.  As a result, body 
temperatures often rise to between 105° – 110° F (40.5° – 43.3° C).  As the victim 
progresses toward heat stroke symptoms include hot and usually dry, red and spotted 
skin, headache, dizziness, nausea, mental confusion, delirium, possible convulsions and 
loss of consciousness. 

4.2.6 Heat Stroke First Aid: 

• Immediately remove the victim from the work area to a shady or cool area with good 
air circulation (avoid drafts or sudden chilling – you do not want the victim to shiver). 

• Summon emergency medical help to provide on-site treatment and transportation to 
a medical facility. 

• Remove all protective outerwear and loosen personal clothing. 

• Apply cool wet towels, ice bags, etc. to the head, armpits, and thighs. Sponge off 
the bare skin with cool water or even place the victim in a tub of cool water. 

4.2.7 Skin Hazards 

Sunburn and prickly heat are both symptoms of skin irritation/damage produced through 
exposure to sunlight and operating in hot work environments. 

• Protect exposed skin with an appropriate sunscreen. A sunscreen with a sun 
protection factor (SPF) of 15 or greater is required for work in the sun with 
reapplication at breaks and lunch. 

• Heat rash, also known as prickly heat, can be prevented by the application of a 
hydrophobic, water repellent barrier cream such as Kerodex 71. 
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5 Cold Stress 

The four environmental conditions that cause cold-related stress are low temperatures, 
high/cool winds (wind chill), dampness, and cold water. One or any combination of these factors 
can cause cold-related hazards.  Cold stress, including frostbite and hypothermia, can result in 
severe health effects. 

A dangerous situation of rapid heat loss may arise for any individual exposed to high winds and 
cold temperatures.  Major risk factors for cold-related stresses include: 

• Wearing inadequate or wet clothing increases the effects of cold on the body. 

• Taking certain drugs or medications such as alcohol, nicotine, caffeine, and medication 
that inhibits the body's response to the cold or impairs judgment. 

• Having a cold or certain diseases, such as diabetes, heart, vascular, and thyroid problems, 
may make a person more susceptible to the winter elements. 

• Being male increases a person's risk to cold-related stresses.  Men experience far greater 
death rates due to cold exposure than women, perhaps due to inherent risk-taking 
activities, body-fat composition, or other physiological differences. 

• Becoming exhausted or immobilized, especially due to injury or entrapment, may speed up 
the effects of cold weather. 

• Aging -- the elderly are more vulnerable to the effects of harsh winter weather. 
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5.1 Cold Stress Prevention 

Engineering controls should be utilized whenever possible to protect workers from cold related 
hazards.  For example, on-site heat sources, heated shelters, work areas shielded from drafty 
or windy conditions, and the use of thermal insulating material on equipment handles.  Effects 
arising from cold exposure will be minimized by the following control measures: 

• Personnel will be trained to recognize cold stress symptoms. 

• Field activities will be curtailed or halted if the equivalent chill temperature is below 20 F 
(7C). 

• As much as possible, work that exposes personnel to the cold will be done during the 
warmest hours of the day. 

• Inactivity in cold conditions will be kept to a minimum. 

• Frequent short breaks in warm, dry shelters will be taken. 

• Vehicles will be equipped with supplies in case the vehicle becomes inoperable (e.g., 
blanket, dry clothing, water, food, a shovel, etc. 
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5.2 Cold-Related Illness 

5.2.1 Hypothermia: 

Hypothermia occurs when the body temperature falls to a level where normal muscular and 
cerebral functions are impaired.  Although it usually occurs in freezing air and water 
temperatures, it can occur in any climate if a person’s internal body temperature falls below 
normal.  Symptoms should not be ignored, and a supervisor should be notified as soon as 
hypothermia is suspected. 

Initially, symptoms may include shivering, an inability to do complex motor functions, 
sluggishness and mild confusion as the body temperature drops to around 95 F.  As the body 
temperature falls, speech may become slurred, and behavior may be irrational, simple motor 
functions may be difficult to do and a state of “dazed consciousness” may exist.  In severe state 
(below 90 F or 32 C), heart rate, blood flow, and breathing will slow.  Unconsciousness and full 
heart failure can occur. 

5.2.2 Hypothermia First Aid: 

5.2.2.1 On land: 

• Call for emergency, and then help move the victim (unless other injuries prohibit their being 
moved) to a warm, dry area and replace wet clothing with warm, dry clothing or a blanket.  
Move the person carefully because movement can increase the irritability of the heart. 

• If the person is conscious and lucid, warm liquids can be provided, but never alcohol or 
caffeinated drinks.  If possible, have them to move their arms and legs to create muscle 
heat. 

• If the person is unconscious or unable to assist, place warm bottles/packs in the person’s 
arm pits, groin, neck and head areas. 

• Do not rub the person’s body or place them in warm water. 

5.2.2.2 In water: 

• Call for emergency help and get the victim out of the water. Move them carefully because 
movement can increase the irritability of the heart. 

• If it is you in the water, do not swim unless a floating object or person can be reached 
quickly as swimming uses the body’s heat and reduces survival time by about 50%. 

• If you are in the water, conserve body heat by folding arms across the chest, keeping 
thighs together, bending knees and crossing ankles, if another person is in the water with 
you, huddle together. 

• If you are in the water, do not remove clothing-button, buckle, zip, and tighten collars, 
cuffs, shoes, and hoods as the water trapped next to the body provides a layer of 
insulation that may slow the loss of heat. 

5.2.3 Frostbite: 

Frostbite occurs when the skin literally freezes, and deep frostbite can affect deeper tissues 
such as tendons and muscles. Frostbite usually occurs when temperatures drop below 30 F (1 
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C), but wind chill effects can cause frostbite at above-freezing temperatures.  The ears, fingers, 
toes, cheeks, and nose are the most commonly affected body parts.  Initially, symptoms include 
an uncomfortable sensation of coldness.  Tingling, stinging or an aching feeling of the exposed 
area is followed by numbness.  Frostbitten areas appear white and cold to the touch and with 
deeper frostbite, the area becomes numb, painless, and hard, and can turn black. 

5.2.4 Frostbite First Aid: 

• Seek medical attention as soon as possible and treat any existing hypothermia first. 

• Warm liquid can be provided, but not alcohol or caffeinated drinks such as tea and coffee. 

• Do not rub the affected areas, but cover them with dry, sterile gauze or soft, clean 
bandages. 

• Do not try rewarming the affected area if you have not been specifically trained to do so 
and/or if there is a chance the affected area will get cold again 
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6 Small Chemical Spills 

Chemical hazards present in environmental samples or in the environment being sampled are 
NOT the only “chemicals of concern”.  Toxic chemicals may also be brought onto a site as part 
of the sampling event in the form of sample preservatives.  In general, sample preservation is 
required for most water samples.  Two practices exist for adding a preservative: 1) addition of 
the preservative to the samples in the field; and 2) addition of the preservative to the sampling 
containers prior to sending the samplers into the field.  In either case, EXTREME caution MUST 
be exercised when adding a preservative to a sample vial or using vials which already contain a 
preservative since these preservatives will vary in concentration and type.  Some examples of 
the type of preservatives which may be encountered include sodium thiosulfate to remove 
chlorine; hydrochloric acid or ammonium chloride to stabilize pH and reduce biological activity; 
or sodium bisulfate. 

6.1 Chemical First Aid (Body): 

In the event that you suspect that you have been exposed to a chemical, whether or not you 
were wearing PPE, you should: 

• Remove yourself or the victim from the accident area. 

• Remove any contaminated clothing. 

• Wash the injured area to dilute or remove the substance, using large volumes of water. 

• Wash for at least 20 minutes, taking care not to allow runoff to contact unaffected parts of 
your body. 

• Gently brush away any solid materials, again avoiding unaffected body surfaces. 

• Especially wash away any chemical in your eye. Sometimes the best way to get large 
amounts of water to your eye is to step into the shower. 

6.2 Chemical First Aid (Eye): 

For all chemical injuries to the eye, the first thing you should do is immediately irrigate the eye 
copiously.  Ideally, specific eye irrigating solutions should be used for this, but if none are 
available regular tap water will do just fine. 

• Begin washing your eye before taking any other action and continue for at least 10 
minutes.  The longer a chemical is in your eye, the more damage will occur. Diluting the 
substance and washing away any particles that may have been in the chemical are 
extremely important. 

• Ideally, in a work setting, you would be placed in an emergency eyewash or shower station 
and your eye washed with sterile isotonic saline solution.  If sterile saline is not available, 
use cold tap water. 
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• All acid or alkali eye burns require immediate treatment and evaluation by a doctor.  You 
should be taken immediately to the closest emergency department.  If you suspect a 
serious injury may have occurred or are otherwise not able to make the trip to the 
emergency room quickly, then you should call an ambulance to shorten transport time.  
Take the Materials Safety Data Sheet (MSDS) on the chemical you were exposed to with 
you to the hospital.  Further Reading: 

- Chemical Eye Burns 

- Corneal Flash Burns 

- Wilderness: Eye Injuries Treatment 

- Chemical Burns Treatment 

- Corneal Flash Burns Treatment 

- Chemical Eye Burn Treatment 

- Burns to the Eye-Emergencies 

- See All Eye Burns Topics 

- Top Picks 

- See Pinkeye and Learn to Treat It 

- Symptoms of Styes in the Eyes 

- Choosing an Eye Doctor 

- Men's Super Foods Including Eye Health Boosters 

- Learning to Live With Blindness 

- Correcting Double Vision After Brain Injury 

Any time you experience pain, tearing, redness, irritation, or vision loss, go to a hospital's 
emergency department for immediate evaluation, even if you believe the chemical is only a mild 
irritant. 
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Table 1A: Emergency Response Telephone Roster 

 Office Cell 

PERSONNEL 

ENVIRON Corporation   

Principal In Charge: Dave Schlott 312 288 3188 847 962 3261 

Project Manager: Bill Kraft 609 243 9844 267 614 0523 

Designated Site Supervisor: Jay Shipley 609 243 9827 609 306 5178 

Health & Safety Coordinator: Sharon Burkett 609 243 9832 609 306 8361 

Corporate H&S Director: Mark Watka 312 288 3875 312 927 1140 

Contractors   

Company: TPI Environmental, Inc.  Contact: Kurt Fendler 888 204 3266 610 574 8255 

Client/Security   

Client: Sun Chemical Corporation  Contact: Gary M.  Andrzejewski   708 236 3713 708 284 5846 

Site Contacts: Security Guard House (24-hr) 718 981 1129  

EMERGENCY RESPONSE AGENCIES 

Hospital 911  

Emergency Fire  911  

Emergency Police 911  

County Health Department        

Ambulance Service        

OTHER EMERGENCY ASSISTANCE 

CHEMTREC 800-424-9300  

National Response Center (oil and chemical spills) 800-424-8802  

Poison Control Center  800-222-1222  

Federal Emergency Management Agency 202-646-2500  

OFF-SITE AGENCIES – NON EMERGENCY PHONE NUMBERS 

Police – New York City Police Dept. 718 390 0251  

Hospital – St.  Vincent’s Hospital 718 818 2070  

Fire – New York City Fire Dept. 718 981 3031  
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Table 1B: Emergency Services Instructions 

For Emergency Medical Incidents, Emergency Fire Response, or Hazardous Materials 
Incidents 

Emergency Telephone Numbers: 

 Hospital: 718 818 2070 

 Police: 718 390 0251 

 Fire Department: 718 981 3031 

 Site Security: 718 981 1129 

1. Remember to speak SLOWLY and CLEARLY.  Do NOT hang up first:  let the dispatcher 
conclude the call. 

2. Provide the following information: 

A. Location:  441-443 Tompkins Avenue, Staten Island, New York 10305 

B. Your name and phone number 

3. Describe nature of Incident: 

A. Emergency Medical Incident 

- How many victims 

- Type of incident - physical injury, etc. 

- Assessment of victims' condition if known (whether victim is 
conscious/unconscious, breathing/not breathing, pulse/no pulse, nature of injuries, 
first aid measures used, etc.) 

- Where incident occurred 

B. Fire: 

- Location of Fire 

C. Hazardous Materials Incident: 

- This is a hazardous materials incident requiring dispatch of HAZMAT unit 

- Type of incident (fire, explosion, spill, etc.) 

- Type of material (specific chemicals or general description) 

- Whether there is also a Medical Emergency  

4. Give your location at the Site 

Note: Security, Site Supervisor or designee must meet the emergency personnel at the staging 
area to brief them on the situation.   
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Route Description and Map to Hospital 

Hospital Information: 

Hospital Name: St.  Vincent’s Hospital 

Hospital Address: 355 Bard Avenue, Staten Island, New York 10310 

Hospital Phone Number: 718 818 2070 

Directions to Area Hospital: 

 Make right out of main gate onto Tompkins Ave. toward Chestnut Ave. 

 Turn right onto Townsend Street 

 Turn left onto Bay Street  

 Turn left onto Water Street  

 Turn right onto Beach Street (0.1 mile) 

 Turn right onto St. Paul’s Ave.  (<0.1 mile) 

 Turn left onto Cebra Ave.  (0.4 mile) 

 Cebra Avenue becomes Castleton Avenue (0.6 mile) 

 Turn left to stay in Castleton Avenue *0.4 mile) 

 Turn right onto Bard Avenue (<0.1 mile) 

 End at 355 Bard Avenue 

Approximate driving distance is 3 miles/10 minutes 
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1 Introduction 

ENVIRON International Corporation (ENVIRON) has prepared this Soil Erosion and Sediment 
Control Plan for Remedial Action (RA) and site restoration activities proposed for the former Sun 
Chemical facility located at 441-443 Tompkins Avenue, Staten Island, New York.  The 
remediation activities are described in the following reports: 

 Alternatives Analysis Report and Remedial Action Work Plan (“AAR/RAWP”).  ENVIRON 
International Corp.  (ENVIRON, May 2015).  

 Remedial Action and Regrading Plan – Request For Proposals (“RFP”).  ENVIRON 
Engineers of North Carolina.  (ENVIRON, May 2015). 

The objective of this plan is to specify Best Management Practices (BMPs) for erosion and 
sedimentation control that will be implemented to minimize impacts associated with soil 
disturbance during the proposed remediation activities.  In addition, the identification and design 
of the specified BMPs was conducted in accordance with the NYSDEC August 2005 NY 
Standards and Specifications for Erosion and Sediment Control to address potential erosion 
and/or sediment pollution that may result from the implementation of the soil remediation 
activities. 
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2 Project Description 

This Erosion and Sediment Control Plan has been prepared to define methods to be employed 
for reducing remediation activity-related impacts to the on-site stormwater drainage system and 
adjacent properties during the implementation of the proposed activities.  A brief description of 
the proposed activities is described below. 

2.1 Soil Remediation and Restoration Activities 

As described in the AAR/RAWP, remedial activities will be implemented to facilitate the removal 
and disposal of impacted soils at eight primary Areas of Concern (AOCs), primarily within the 
central and eastern portions of the Site on Lot 12 and one location on Lot 54. These remedial 
actions will entail excavation over a combined surface area of approximately square feet with 
removal of on the order of 7,500 tons of soil.  The remedy will also involve transport of the soil to 
on-site soil staging areas, then loading onto trucks for off-site disposal.  Excavated and 
remediated areas will be restored with regraded on-site soils to the fullest extent practicable, 
with certified clean backfill imported if needed. 
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3 Overall Erosion and Sediment Control Approach 

The proposed approach for addressing erosion and sediment control during the Site 
remediation and restoration includes the installation of hay bales and filter fabric silt fence 
sediment barriers downgradient of all work areas and surrounding all on-site stormwater 
drainage features, the stockpiling of potentially impacted soils during the remediation activities, 
and the implementation of a monitoring program to assess the effectiveness of the BMPs 
implemented during the Site remediation and restoration activities.  All BMPs will be installed 
and maintained as outlined in Section 5A:  Temporary Structural Measures for Erosion and 
Sediment Control of the August 2005 New York Standards and Specifications for Erosion and 
Sediment Control. 

3.1 Silt Fence Sediment Barriers 

Filter fabric silt fence sediment barriers will be used to control site sediments carried in overland 
runoff from the disturbed areas.  Construction details and standard worksheets for the filter 
fabric silt fences and straw bale dikes are presented as Attachment 1. 

The filter fabric fence will be installed at level grade, to the extent possible.  Both ends of each 
fence section will be extended at least 8 feet upslope at 45 degrees to the main fence alignment 
to allow for pooling of water.  A six-inch deep trench will be excavated, minimizing the 
disturbance on the down-slope side.  Support stakes will be driven 18-inches below the existing 
ground surface at a maximum of 8-foot intervals.  At the end of the fabric, both ends will be 
wrapped around the support stake and stapled.  If the fabric is supplied as already attached to 
the stakes, the end stakes will be held together while the fabric is wrapped around the stakes at 
least one revolution prior to driving the stakes.  The bottom of the fence will be anchored by 
placing the fabric in the bottom of the trench by backfilling and compacting the fill material in the 
trench.  Straw bales will also be placed and staked on the downslope side of the silt fence.  As 
detailed on Figure 1, filter fabric and hay bales will also be emplaced over and surrounding all 
on-site stormwater catch basins.  Filter fabric fencing and straw bales will be inspected on a 
weekly basis and after each measurable rainfall event.  Needed repairs will be initiated 
immediately after the inspection. 

3.2 Stockpiling of Potentially Impacted Soils 

As presented on Plate 1 to the AAR/RAWP, several soil stockpile locations will be utilized 
throughout the remedial activities described.  All soil stockpiles are on asphalt or concrete and 
will be maintained with hay bales in the same manner as in the work areas described above in 
Section 3.1.  In addition, all soil stockpiles will be placed upon and covered with a double layer 
of poly sheeting of at least 8 mil thickness in total.  See Figure 1 for construction details for soil 
stockpiles during the remedial activities.   

3.3 Site Monitoring and Maintenance Program 

The Site erosion control BMPs will be inspected and maintained on a regular basis during the 
remedial activities as appropriate for each individual control.  The monitoring and maintenance 
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program will minimally include inspection, and repair if necessary, of BMPs on a weekly basis 
and after each measurable rainfall event, to ensure effective and efficient operation.   

21-16443A\PRIN_WP\38989v3 
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EROSION AND SEDIMENT CONTROL DETAILS AND NOTES
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1. QUALITY ASSURANCE PROJECT PLAN  

1.1 Project Scope and Project Goals 
Remedial Action Objectives (RAOs) were developed in accordance with Section 4.9 of the 
2004 Draft BCP Guide and Section 4.1 of Chapter 4 (Remedy Selection) of the May 2010 
DER-10.  In accordance with that guidance, RAOs were developed using the following five 
factors relevant to this Site: 

1. Applicable Standards, Criteria and Guidance (SCGs) in light of the current, projected and 
reasonably anticipated future use of the Site; 

2. Contaminants exceeding those SCGs; 

3. The impacted environmental media; 

4. The extent of those impacts; and 

5. Actual and potential human exposures and environmental impacts. 

SCGs are tabulated on the NYSDEC webpage: 
http://www.dec.ny.gov/regulations/61794.html.   

The objectives for the remedial program have been established through the remedy selection 
process stated in 6 NYCRR Part 375.  The goal for the remedial program is to restore the Site 
to pre-disposal conditions to the extent feasible.  At a minimum, the remedy will eliminate or 
mitigate any significant threats to public health and the environment presented by the 
contamination identified at the Site through the proper application of scientific and 
engineering principles. 

1.2 Project Organization 
Three individuals will share responsibility for successful completion of the remedial action in 
accordance with the procedures outlined below.  Mr. Russell Kemp is the Project Engineer 
and will direct all remedial activities.  Mr. William Kraft, a Principal Consultant with ENVIRON, 
will serve as the Project Manager and will be responsible for the overall successful 
implementation of the RAWP, including the associated QA/QC protocols.  Mr. Jay Shipley, a 
Senior Associate with ENVIRON, will direct implementation of the remedial action and will 
therefore also be responsible for following QA/QC procedures during the Site work.  Pertinent 
contact information and the aforementioned individuals’ resumes can be seen below. 
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Table 1: Project Contact Information 
Sun Chemical Corporation - 441 Tompkins Avenue, Staten Island, New York 

Name Role Contact Information 

Russell Kemp, PE Requestor’s  
Professional Engineer 

ENVIRON Engineers of North Carolina, PC 

1600 Parkwood Circle 

Suite 310 

Atlanta, Georgia 30339 

678.388.1654 

rkemp@environcorp.com 

William D. Kraft, III, PG Requestor’s Consultant 
and Qualified 
Environmental 
Professional 

Ramboll Environ US Corporation 

214 Carnegie Center 

Princeton, NJ 08540 

609-243-9844 

bkraft@environcorp.com 

Jay Shipley Requestor’s Primary 
On-Site Representative 
for Remediation 
Oversight 

Ramboll Environ US Corporation 

214 Carnegie Center 

Princeton, NJ 08540 

609-243-9827 

jshipley@environcorp.com 

Greg Walker  Requestor’s Project 
Manager  

Sun Chemical Corporation 

651 Garden Street  

Carlstadt, NJ 07072  

201.935.8666, ext. 3328 

greg.walker@sunchemical.com 
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Table 1: Project Contact Information 
Sun Chemical Corporation - 441 Tompkins Avenue, Staten Island, New York 

Name Role Contact Information 

Warren Faure, Esq. Requestor’s 
Representative 

SUN/DIC Acquisition Corp. 

35 Waterview Blvd. 

Parsippany, NJ  07054-1285 

(973) 404-6500 

Warren.Faure@sunchemical.com 

Benjamin Wolff, Esq. Requestor’s Attorney Manatt, Phelps & Phillips, LLP 

7 Times Square 

New York, NY  10036 

(212) 790-4575 

twolff@manatt.com 

 
1.3 Sampling Procedures 

All post-excavation soil samples will be placed in laboratory-provided sample container and 
stored on ice to maintain a maximum sample temperature of 4oC until daily sample delivery 
at the laboratory.  ENVIRON will follow appropriate chain of custody procedures.  All soil and 
groundwater analyses proposed herein will be conducted by TestAmerica, Inc. of Edison, 
New Jersey, a laboratory certified by the State of New York to perform the proposed 
analyses (New York Certification #11452), or another appropriately NYSDEC-certified 
laboratory.  These analyses will be conducted using the methodologies listed below, which 
are in accordance with the NYSDEC’s July 2005 Analytical Services Protocol (ASP). 

Additionally, per DER-10, the following quality assurance/quality control sampling will also be 
completed as part of the proposed activities: 

• Duplicate and MS/MSD samples will be collected at a rate of 1 per 20 samples for each 
analytical parameter, with a minimum of one duplicate sample for each parameter.   

• Equipment blanks and trip blanks will be collected as part of the groundwater sampling 
program, but are not required as part of the proposed soil sampling. 

It is anticipated that dedicated disposable equipment will be used to collect soil samples such 
that no decontamination of those items would be required.  However, should any non-
disposable sampling equipment be used, it will be decontaminated using an Alconox solution 
followed by a tap water rinse.  All decontamination residuals will be placed in a steel 55-
gallon drums pending off-site disposal, as discussed below. 
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1.4 Site Map Showing Sample Locations 
Site maps that show all sampling locations are as follows: 

Plate 2: Summarized Remedial Investigation Results and Remedial Work Plan in AOC 1 
and AOC 14 

Plate 3: Summarized Remedial Investigation Results and Remedial Work Plan in AOC 2 

Plate 4: Summarized Remedial Investigation Results and Remedial Work Plan in AOCs 
3, 4, 5, 7 and 15 

Plate 5: Summarized Remedial Investigation Results and Remedial Work Plan in AOC 9 
and Warehouse/Office/Laboratory  

Plate 6: Summarized Remedial Investigation Results and Remedial Work Plan in Grind 
& Mix Area  

Plate 7: Summarized Remedial Investigation Results and Remedial Work Plan in 
Powerhouse Area  

Plate 8:  Summarized Remedial Investigation Results and Remedial Work Plan in 
Storage Building Area 

Plate 9: Summarized Supplemental Remedial Investigation Results and Remedial Work 
Plan in Regraded/Reworked Soils 

1.5 Analytical Methods/Quality Assurance Summary Table 
 

Table 2: Analytical Methodologies 

Parameter Analytical Methodology by 
Matrix 

Holding Times Preservative 

TAL Metals SW-846 Series 7000 Series / 
6010 / 6020 (soil) 

180 days (except Hg, 
which has a 28-day holding 
time) 

None 

PCBs SW-846 8082 (soil) 14 days None 

TCL Pesticides SW-846 8081A (soil) 14 days None 

TCL SVOCs SW-846 8270C (soils) 14 days None 

TCL VOCs SW-846 8260B (soils) 

SW-846 624 (water) 

7 days HCl 
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Table 2: Analytical Methodologies 

Parameter Analytical Methodology by 
Matrix 

Holding Times Preservative 

Cyanide SW-846 9102A 14 days None 

Notes:   

Holding times and preservatives are consistent with both SW-846 and NYSDEC ASP requirements. 

 

Table 3: Proposed Post-Excavation Soil Sampling Locations, Depths and Analyses 

Plate AOC Sample ID Sample Type Analysis Interval  
(ft bgs) 

Corresponding 
Samples 

2 

AOC 14           

AOC 14A AOC14A-
PE01 

SIDEWALL PCBs 

As, Ba, Pb, PAHs 

0.5.1 

3.5-4 

NA 

  AOC14A-
PE02 

SIDEWALL PCBs 

As, Ba, Pb, PAHs 

0.5-1 

3.5-4 

NA 

  AOC14A-
PE03 

SIDEWALL PCBs 

As, Ba, Pb, PAHs 

0.5-1 

3.5-4 

NA 

  AOC14A-
PE04 

SIDEWALL PCBs 

As, Ba, Pb, PAHs 

0.5-1 

3.5-4 

NA 

  AOC14A-
PE05 

BASAL As, Ba, Pb, PCBs, 
PAHs 

4-4.5 NA 

AOC 14B AOC14B-
PE01 

SIDEWALL As, Ba, Cu, Pb, 
PCBs, PAHs 

3.5-4 NA 

  AOC14B-
PE02 

SIDEWALL As, Ba, Cu, Pb, 
PCBs, PAHs 

3.5-4 NA 

  AOC14B-
PE03 

SIDEWALL As, Ba, Cu, Pb, 
PCBs, PAHs 

3.5-4 NA 

  AOC14B-
PE04 

SIDEWALL As, Ba, Cu, Pb, 
PCBs, PAHs 

3.5-4 NA 

  AOC14B-
PE05 

SIDEWALL As, Ba, Cu, Pb, 
PCBs, PAHs 

3.5-4 NA 

  AOC14B-
PE06 

SIDEWALL As, Ba, Cu, Pb, 
PCBs, PAHs 

3.5-4 NA 

  AOC14B-
PE07 

BASAL As, Ba, Cu, Pb, 
PCBs, PAHs 

4-4.5 NA 

  AOC14B-
PE08 

BASAL As, Ba, Cu, Pb, 
PCBs, PAHs 

4-4.5 NA 
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Table 3: Proposed Post-Excavation Soil Sampling Locations, Depths and Analyses 

Plate AOC Sample ID Sample Type Analysis Interval  
(ft bgs) 

Corresponding 
Samples 

  AOC14B-
PE09 

BASAL As, Ba, Cu, Pb, 
PCBs, PAHs 

4-4.5 NA 

  AOC14B-
PE10 

BASAL As, Ba, Cu, Pb, 
PCBs, PAHs 

4-4.5 NA 

  AOC14B-
PE11 

BASAL As, Ba, Cu, Pb, 
PCBs, PAHs 

4-4.5 NA 

AOC 14C AOC14C-
PE01 

SIDEWALL PCBs 1.5-2 B1403 

  AOC14C-
PE02 

BASAL PCBs 2-2.5 B1403 

AOC 14D AOC14D-
PE01 

SIDEWALL Cadmium 1.5-2 B1416 

 AOC14D-
PE02 

BASAL Cadmium 2.5-3 B1416 

AOC 14E AOC14E-
PE01 

SIDEWALL Lead 3-3.5 B1415 

  AOC14E-
PE02 

BASAL Lead 3.5-4 B1415 

AOC 1 B102-PE01 SIDEWALL Chromium (total) 3.5-4 B102 

  B102-PE02 SIDEWALL Chromium (total) 3.5-4 B102 

  B102-PE03 SIDEWALL Chromium (total) 3.5-4 B102 

  B102-PE04 SIDEWALL Chromium (total) 3.5-4 B102 

  B102-PE05 BASAL Chromium (total) 4-4.5 B102 

`3 

AOC 2           

Main Excavation AOC2-PE01 DOCUMENTATION
/SIDEWALL 

TAL/TCL   0-0.2 NA 

  AOC2-PE02 DOCUMENTATION
/SIDEWALL 

TAL/TCL  0-0.2 NA 

  AOC2-PE03 DOCUMENTATION
/SIDEWALL 

TAL/TCL   0-0.2 NA 

  AOC2-PE04 DOCUMENTATION
/SIDEWALL 

TAL/TCL   0-0.2 NA 

  AOC2-PE05 DOCUMENTATION
/SIDEWALL 

TAL/TCL   0-0.2 NA 

  AOC2-PE06 DOCUMENTATION
/SIDEWALL 

TAL/TCL   0-0.2 NA 
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Table 3: Proposed Post-Excavation Soil Sampling Locations, Depths and Analyses 

Plate AOC Sample ID Sample Type Analysis Interval  
(ft bgs) 

Corresponding 
Samples 

  AOC2-PE07 DOCUMENTATION
/SIDEWALL 

TAL/TCL   0-0.2 NA 

  AOC2-PE08 SIDEWALL TAL/TCL   0-0.2 NA 

  AOC2-PE09 SIDEWALL TAL/TCL   0-0.2 NA 

  AOC2-PE10 SIDEWALL TAL/TCL   0-0.2 NA 

  AOC2-PE11 SIDEWALL TAL/TCL   0-0.2 NA 

  AOC2-PE13 BASAL TAL/TCL  2-2.5 MW-16 

  AOC2-PE15 BASAL TAL/TCL  2-2.5 B211 

  AOC2-PE16 BASAL TAL/TCL  2-2.5 SB202 

  AOC2-PE17 BASAL TAL/TCL  2-2.5 NONE 

  AOC2-PE18 DOCUMENTATION
/SIDEWALL 

TAL/TCL  0-0.2 NA 

  AOC2-PE19 BASAL TAL/TCL  2-2.5 MW-05 

B205A B205A-
PE01 

SIDEWALL TAL/TCL  2-2.5 B205A 

  B205A-
PE12 

BASAL TAL/TCL  2.5-3 B205A 

B207 B207-PE01 SIDEWALL TAL/TCL  2-2.5 B207 

  B207-PE20 BASAL TAL/TCL  2.5-3 B207 

B213 B213-PE01 SIDEWALL TAL/TCL  8-8.5 B213 

  B213-PE02 SIDEWALL TAL/TCL  8-8.5 B213 

  B213-PE03 SIDEWALL TAL/TCL  8-8.5 B213 

  B213-PE04 SIDEWALL TAL/TCL  8-8.5 B213 

  B213-PE14 BASAL TAL/TCL  8.5-9 B213 

B1606 B1606-
PE01 

SIDEWALL TAL/TCL  2-2.5 B1606 

  B1606-
PE22 

BASAL TAL/TCL  2.5-3 B1606 

SB1301 B1301-
PE01 

SIDEWALL TAL/TCL  3.5-4 B1301 



ALTERNATIVES ANALYSIS REPORT AND 
REMEDIAL ACTION WORK PLAN 
SUN CHEMICAL CORPORATION, SITE #C243024 Appendix F-8 
 

Quality Assurance Project Plan Ramboll Environ 

Table 3: Proposed Post-Excavation Soil Sampling Locations, Depths and Analyses 

Plate AOC Sample ID Sample Type Analysis Interval  
(ft bgs) 

Corresponding 
Samples 

  B1301-
PE02 

SIDEWALL TAL/TCL  3.5-4 B1301 

  B1301-
PE03 

SIDEWALL TAL/TCL  3.5-4 B1301 

  B1301-
PE04 

SIDEWALL TAL/TCL  3.5-4 B1301 

  B1301-
PE21 

BASAL TAL/TCL  4-4.5 B1301 

4 

AOC 15           

AOC 15A AOC15A-
PE01 

SIDEWALL As, Cr, Pb 1-1.5 NA 

  AOC15A-
PE02 

SIDEWALL As, Cr, Pb 1-1.5 NA 

  AOC15A-
PE03 

SIDEWALL As, Cr, Pb 1-1.5 B302 

  AOC15A-
PE04 

SIDEWALL As, Cr, Hg, Pb 0.5-1 SB301 

  AOC15A-
PE05 

SIDEWALL As, Cr, Pb 1-1.5 NA 

  AOC15A-
PE06 

SIDEWALL As, Cr, Pb 1.5-2 B401 

  AOC15A-
PE07 

SIDEWALL As, Cr, Pb 0.5-1 MW03 

  AOC15A-
PE08 

SIDEWALL As, Cr, Pb 1-1.5 NA 

  AOC15A-
PE09 

SIDEWALL As, Cr, Pb 1-1.5 NA 

  AOC15A-
PE10 

SIDEWALL As, Cr, Pb 2-2.5 NA 

  AOC15A-
PE11 

BASAL As, Cr, Pb 2-2.5 NA 

  AOC15A-
PE12 

BASAL As, Cr, Pb 2-2.5 NA 

  AOC15A-
PE13 

BASAL As, Cr, Pb 2-2.5 NA 

  AOC15A-
PE14 

BASAL As, Cr, Pb 3.0-3.5 SB402 
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Table 3: Proposed Post-Excavation Soil Sampling Locations, Depths and Analyses 

Plate AOC Sample ID Sample Type Analysis Interval  
(ft bgs) 

Corresponding 
Samples 

  AOC15A-
PE15 

BASAL As, Cr, Pb 2-2.5 NA 

  AOC15A-
PE16 

BASAL As, Cr, Pb 2-2.5 SB401 

  AOC15A-
PE17 

BASAL As, Cr, Pb 2-2.5 MW03 

  AOC15A-
PE18 

SIDEWALL As, Cr, Pb 1-1.5 B1505 

  AOC15A-
PE19 

SIDEWALL As, Cr, Pb 2-2.5 SB402 

AOC 15B AOC15B-
PE01 

SIDEWALL Nickel 1.5-2 B1503 

 AOC15B-
PE02 

BASAL Nickel 2.5-3 B1503 

AOC 15C AOC15C-
PE01 

SIDEWALL Lead 1-1.5 B1501 

 AOC15C-
PE02 

BASAL Lead 3-3.5 B1501 

B701 B701-PE01 SIDEWALL Barium, lead 0.5-1 B701 

  B701-PE02 BASAL Barium, lead 1.5-2 B701 

5 

AOC 9/WOL           

  AOC9-PE01 SIDEWALL PCBs 0-2" B907 

  AOC9-PE02 BASAL PCBs 1-1.5 B907 

  BW02-PE01 SIDEWALL Barium 2.5-3 BW02-SS02-2010 

  BW02-PE02 SIDEWALL Barium 2.5-3 BW02-SS02-2010 

  BW02-PE03 SIDEWALL Barium 2.5-3 BW02-SS02-2010 

  BW02-PE04 SIDEWALL Barium 2.5-3 BW02-SS02-2010 

  BW02-PE05 BASAL Barium 4-4.5 BW02 

6 

Grind & Mix           

GMA GMA-PE01 SIDEWALL Nickel 1.5-2 GM07 

  GMA-PE02 BASAL Nickel 2-2.5 GM07 

 GMA-PE03 BASAL Nickel 3-3.5 GM07 

GMB GMB-PE01 SIDEWALL Ba, Pb 1.5-2 GM12-SS02 
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Table 3: Proposed Post-Excavation Soil Sampling Locations, Depths and Analyses 

Plate AOC Sample ID Sample Type Analysis Interval  
(ft bgs) 

Corresponding 
Samples 

  GMB-PE01 SIDEWALL Ba, Pb 4-4.5 GM12-SS02 

  GMB-PE02 SIDEWALL Ba, Pb 1.5-2 GM11-SS01 

  GMB-PE02 SIDEWALL Ba, Pb 4-4.5 GM11-SS01 

  GMB-PE03 SIDEWALL Ba, Pb 1.5-2 SB18 

  GMB-PE03 SIDEWALL Ba, Pb 4-4.5 SB18 

  GMB-PE04 SIDEWALL Ba, Pb 1.5-2 GM13-SS02 

  GMB-PE04 SIDEWALL Ba, Pb 4-4.5 GM13-SS02 

  GMB-PE05 BASAL Ba, PAHs 7-7.5 GM12-SS02 

7 

POWERHOUSE           

PH03 PH03-PE01 SIDEWALL Chromium, lead 1.5-2 PH03 

 PH03-PE02 BASAL Chromium, lead 2-2.5 PH03 

PH10 PH10-PE01 SIDEWALL Chromium 5-5.5 PH10 

  PH10-PE02 SIDEWALL Chromium 5-5.5 PH10 

  PH10-PE03 SIDEWALL Chromium 5-5.5 PH10 

  PH10-PE04 SIDEWALL Chromium 5-5.5 PH10 

 PH10-PE05 BASAL Chromium  6-6.5 PH10 

PH12 PH12-PE01 SIDEWALL Barium 5-5.5 PH12 

  PH12-PE02 SIDEWALL Barium 5-5.5 PH12 

  PH12-PE03 SIDEWALL Barium 5-5.5 PH12 

  PH12-PE04 SIDEWALL Barium 5-5.5 PH12 

  PH12-PE05 BASAL Barium 6.5-7 PH12 

8 

Storage Bldg           

SB25A SB25A-
PE01 

SIDEWALL Lead 1-1.5 SB25-PE09A 

  SB25A-
PE02 

BASAL Lead 2.5-3 SB25-PE09A 

SB25B SB25B-
PE01 

SIDEWALL Cr, Pb 0.5-1 SB25-PE13 

  SB25B-
PE02 

SIDEWALL Cr, Pb 0.5-1 SB25-PE13 
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Table 3: Proposed Post-Excavation Soil Sampling Locations, Depths and Analyses 

Plate AOC Sample ID Sample Type Analysis Interval  
(ft bgs) 

Corresponding 
Samples 

  SB25B-
PE03 

SIDEWALL Cr, Pb 0.5-1 SB25-PE11 

  SB25B-
PE04 

SIDEWALL Cr, Pb 0.5-1 SB25-PE10 

  SB25B-
PE05 

SIDEWALL Cr, Pb 0.5-1 SB25-PE11 

  SB25B-
PE06 

BASAL Cr, Pb 1.5-2 SB25-PE10 

  SB25B-
PE07 

BASAL Cr, Pb 1.5-2 SB25-PE11 

  SB25B-
PE08 

BASAL Cr, Pb 1.5-2 SB25-PE13 

9 

RW1 RW2-PE01 SIDEWALL PAHs 0-2” RW1 

 RW2-PE02 SIDEWALL PAHs 0-2” RW1 

 RW2-PE03 SIDEWALL PAHs 0-2” RW1 

 RW2-PE04 BASAL PAHs 1.0-1.5’ RW1 

RW2 RW2-PE01 SIDEWALL Lead, Nickel 2.0-2.5’ RW2 

 RW2-PE02 SIDEWALL Lead, Nickel 2.0-2.5’ RW2 

 RW2-PE03 SIDEWALL Lead, Nickel 2.0-2.5’ RW2 

 RW2-PE04 BASAL Lead, Nickel 2.5-3.0’ RW2 

RW3 RW3-PE01 SIDEWALL Cadmium 1.5-2 RW3 

 RW3-PE02 SIDEWALL Cadmium 1.5-2 RW3 

 RW3-PE03 SIDEWALL Cadmium 1.5-2 RW3 

 RW3-PE04 BASAL Cadmium 2.5-3.0’ RW3 
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  Geo-Cleanse®  
  INTERNATIONAL, INC. 
 

March 25, 2015 

Mr. Bill Kraft 
ENVIRON International Corporation 
214 Carnegie Center 
Princeton, NJ 08540 
 
RE: Initial Estimate 0315-IE-010F-A / Sun Chemical Site – Staten Island, NY 

Dear Mr. Kraft: 
 
Geo-Cleanse International, Inc. (Geo-Cleanse) is pleased to present Environ the following proposal to 
conduct an in-situ chemical oxidation (ISCO) injection program at the Sun Chemical site located in Staten 
Island, New York. Geo-Cleanse recommends utilizing catalyzed hydrogen peroxide (CHP) and the Geo-
Cleanse® Process to address the chlorinated volatile organic compounds (CVOCs) present at the site. The 
primary contaminants of concern are 1,1-dichloroethane and 1,1-dichloroethene. The goal of the 
treatment program is to reduce the groundwater concentrations in MW-3 to levels observed in the 
surrounding monitoring wells (MW-3D, MW-4, MW-9, and MW-10), which are currently at 
concentrations conducive to natural attenuation levels. 
 
Geo-Cleanse has developed the ISCO design to address the area surrounding MW-3. The injection 
program is based upon the information provided by and email correspondence with Environ. Geo-Cleanse 
understands the main vertical target treatment zone is approximately 16-41 feet below ground surface (ft 
bgs). Geo-Cleanse assumes that the soil matrix consists mostly of sand and silt throughout the target 
treatment interval and that there are no underground utilities within the treatment area. 
 
Oxidant Selection 
GCI routinely uses each of the reagents discussed below, and has extensive bench, pilot, and full-scale 
experience in a variety of geological and geochemical settings. Permanganate, persulfate, Zero Valent 
Iron (chemical reductant) and CHP are typically utilized for chemical oxidation or reduction applications. 
Each reagent has its own advantages and disadvantages, however, site specific conditions allow for only 
one these reagents: 

 Sodium Permanganate can oxidize low level dissolved phase chlorinated ethenes, however it does 
not react well with chlorinated ethanes. One of the primary COCs at this site is 1,1-DCA. As a 
result, sodium permanganate is not appropriate for this site. 

 Alkaline activation (catalyzation) of sodium persulfate is effective at destroying the chlorinated 
VOCs at this site. The main reason why sodium persulfate is not appropriate for this site is due to 
the goal of natural attenuation. Sodium persulfate is 81% sulfate by mass, which results in very 
high sulfate concentrations in treated aquifers (commonly greater than 1,000 mg/L). This can 
significantly inhibit or prevent the return of anaerobic conditions conducive to bioremediation 
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(guidance documents for engineered or natural attenuation of chlorinated solvents under 
anaerobic conditions generally call for sulfate concentrations less than about 20-75 mg/L).. 

 Zero Valent Iron is a very effective at reducing both chlorinated ethenes and ethanes. However, 
based upon the timing required to reach the goals. This option is not appropriate. However, if the 
time-table changes. We may want to revisit this option. 

 Catalyzed hydrogen peroxide has been very widely studied and applied, at governmental 
institutions, commercial properties, and residential properties for over 20 years. CHP has been 
“field-proven” and is very effective for sites impacted with chlorinated ethanes and ethenes. It is 
also effective at eliminating soil sorbed and free phase contamination, although we assume NAPL 
or sorbed phase mass is not present at the site. The predominant chemical reagent added to the 
aquifer as part of CHP ISCO is hydrogen peroxide, which soon degrades to water and oxygen. 
Other chemical reagents, including ferrous sulfate and dilute sulfuric and/or phosphoric acids, are 
utilized in very small quantities. Thus the potential impact of offsite migration of injected 
reagents is minimized. The offgas created by the CHP reaction will create an upward mounding 
effect, which establishes an oxidative environment throughout the vertical treatment interval (16-
41 ft-bgs). This offgas-driven expansion of peroxide will allow for treatment of the entire vertical 
treatment interval from three treatment intervals, rather than screening injection wells across the 
entire vertical treatment area. 

Based upon the consideration of these factors, GCI recommends CHP for the Sun Chemical site. 
 
Catalyzed Hydrogen Peroxide 
Catalyzed hydrogen peroxide (CHP) is a solution of hydrogen peroxide and a ferrous iron catalyst, which 
together generates hydroxyl free radicals that act as the active oxidizing agent (Haber and Weiss, 1934). 
The basic radical-producing mechanism is characterized as: 
 

 H2O2 + Fe+2  OH· + OH- + Fe+3 (1) 
 
where H2O2 is hydrogen peroxide, Fe+2 is ferrous iron, OH· is hydroxyl free radical, OH- is hydroxyl ion, 
and Fe+3 is ferric iron. CHP chemistry is complex, involving a number of additional reactions producing 
both oxidants and reductants that contribute to contaminant destruction (e.g., Watts et al., 1999a): 
 

 OH· + Fe+2  OH- + Fe+3 (2) 

 Fe+3 + H2O2  H+ + HO2· + Fe+2 (3) 

 Fe+2 + HO2·  Fe+3 + HO2
- (4) 

 Fe+3 + HO2·  Fe+2 + O2 + H+ (5) 

 OH· + H2O2  H2O + HO2· (6) 

 HO2·  H+ + O2·
- (7) 

 
where HO2· is hydroperoxyl radical, HO2

- is hydroperoxyl anion, O2 is molecular oxygen, O2·
- is 

superoxide radical, H+ is hydronium ion, and H2O is water. Additional reactions occur with organic 
compounds. The suite of reactions associated with CHP is complex, but very effective at destroying many 
organic compounds dissolved in groundwater, sorbed to soil, or existing as NAPLs in the subsurface. 
CHP is generally most efficient under acidic pH conditions (pH <6) because oxidation of iron (from Fe+2 
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to Fe+3) by other reactions is minimized, hydrous ferric iron oxides are less likely to precipitate and 
remove iron from solution, and bicarbonate (which competes with the organic compounds for hydroxyl 
radicals) is absent. However, an effective (although not chemically optimal) CHP system can be 
established at a pH >6 (e.g., Watts et al., 1999b; Lindsey and Tarr, 2000). 
 
The hydroxyl free radical is a powerful, non-selective oxidant. Oxidation of an organic compound by the 
hydroxyl free radical is a rapid and exothermic (heat-producing) reaction. Rate constants for reactions of 
hydroxyl free radical with common environmental pollutants are typically in the range of 108 to 1010 
M-1s-1 (e.g., Buxton et al., 1988; Haag and Yao, 1992), and 100% mineralization is generally complete in 
minutes. Intermediate compounds are primarily naturally occurring carboxylic acids, and the end products 
of oxidation are primarily carbon dioxide and water. None of the injected reagents pose an environmental 
hazard. Unconsumed H2O2 naturally degrades to oxygen and water after injection. 
 
Reagents to be Injected 
The injected concentrations of the reagents that may be utilized during treatment are summarized as 
follows: 

 Hydrogen peroxide: Staged at the site as 34% technical grade, used as an oxidizing agent. For this 
site, peroxide will be injected at a maximum 9.3% concentration. This concentration quickly falls 
within several hours following injection and typically is completely consumed within a few days. 

 Ferrous sulfate: Typically 100-200 mg/L Fe aqueous solution of food grade reagent, used as 
catalyst. Concentration varies based upon process monitoring results. Ferrous sulfate may not be 
used if sufficient natural iron is present. 

 Dibasic potassium phosphate. Typically 100-200 mg/L aqueous solution of food grade reagent. 
This reagent may not be utilized depending upon site-specific conditions. 

 Sulfuric acid: 66° (98%) technical grade, diluted prior to injection with water to a pH of 
approximately 4-5. This reagent may not be utilized depending upon site-specific conditions.  

 Phosphoric acid: 85% technical grade, diluted prior to injection with water to a pH of 
approximately 4-5. This reagent may not be utilized depending upon site-specific conditions. 

 
Why Acidification is Important 
The Geo-Cleanse® Process is conducted under mildly acidic groundwater pH conditions (pH 4-6). This 
pH range is optimal for several reasons: 
 

(1) Iron is maintained in the reduced and soluble Fe+2 valence state, which is important for reaction 
initiation (see equation 1, above). Under circumneutral pH conditions, Fe+2 is rapidly oxidized to 
Fe+3, which reduces the efficiency of hydroxyl radical production and contaminant oxidation. 

(2) Dissolved bicarbonate is reduced or eliminated at pH less than 6. This is important because 
bicarbonate is a relatively efficient hydroxyl radical scavenger, and under certain conditions 
hydroxyl radicals are much more likely to react with bicarbonate than with volatile organic 
compounds. 
 

Iron solubility in the oxidized Fe+3 state can be accomplished by the use of chelators. However, chelators 
introduce additional complexities to CHP chemistry. Most importantly, however, the use of chelators to 
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implement CHP at circum-neutral pH does not eliminate bicarbonate scavenging of hydroxyl radicals. 
Bicarbonate scavenging can only be reduced or eliminated under mildly acidic pH conditions. Therefore, 
the Geo-Cleanse® Process is optimized for mildly acidic pH conditions. 
 
Return of Ambient Conditions after CHP 
Aquifers naturally have high buffering capacity. Therefore, at sites where pH adjustment is required to 
achieve the mildly acidic condition, the pH of the aquifer returns to ambient conditions usually within 
several weeks of injection. Similarly, the elevated dissolved oxygen concentration resulting from the 
oxidant injection is naturally consumed by redox reactions with aquifer materials and respiration by 
aerobic bacteria. The site-specific soil buffering capacity and reactivity will be evaluated on soil that is 
collected during injection and vent well installation. 
 
Injection Implementation  
The CHP injection event will target an approximate 3,600 sq ft area surrounding MW-3 cluster with a 
treatment interval extending from 16 to 41 ft-bgs. In order to target the 25-ft zone effectively, Geo-
Cleanse recommends installing the injection wells across three distinct zones (shallow, intermediate, and 
deep) within the vertical treatment interval. 16 shallow injection wells will be installed to 24-ft below 
ground surface, 16 intermediate injection wells will be installed to 33 ft-bgs, and 16 injection wells will 
be installed to 41 ft-bgs for a total of 48 injection wells. The injection wells will be spaced in a grid-like 
pattern with 15-ft spacing between injection wells targeting each zone. This is a conservative spacing that 
is intended to provide optimal coverage and ensure overlapping radii of influence. A total of five vent 
wells is also recommended for installation during a CHP application. The vent wells are installed with 
multifunctional purpose. This well type ensures that offgases do not build within the subsurface and 
provides additional monitoring points to ensure proper geo-chemical conditions conducive to CHP 
oxidation. The offgases formed by CHP will create an upward mounding effect; thus forming an oxidative 
environment throughout the vertical treatment interval (i.e., 16 to 41 ft bgs). The offgases have a strong 
tendency to move upward as well as outward, resulting in thorough hydraulic mixing within the injection 
area. This provides an advantage for CHP relative to other oxidants, which are far less reactive and for 
which distribution is much more dependent upon passive processes of diffusion and dispersion. This 
hydraulic mixing allows Geo-Cleanse to install injection wells with shorter screen lengths, thus ensuring 
oxidant contact not only at the base of the treatment interval, but throughout the targeted interval, both 
laterally and vertically. 
 
Oxidant Volume, Injection Concentration and Injection Rates 
We estimate that approximately 72,000 lbs of 34% hydrogen peroxide (diluted to a concentration 
typically ranging from 3 to 9.3% concentration) is recommended for the injection program. The bulk 
concentration (34%) will be diluted prior to injection to a maximum concentration of 9.3%. Typically, our 
catalyst package is used to dilute the hydrogen peroxide and as an estimate the catalyst volume is 
typically 3:1 by volume with the 34% hydrogen peroxide. The density of 34% hydrogen peroxide is 
approximately 9.43 lbs/gal. Thus, approximately 7,635 gallons of 34% hydrogen peroxide will be 
delivered and staged on site. The associated catalyst volume equates to approximately 22,905 gal. The 
resulting total injectate volume is estimated to be 30,540 gallons of 9.3% hydrogen peroxide. The catalyst 
volume may be increased based upon site conditions, for example if the process monitoring data indicated 
that conditions are not appropriate then additional catalyst may be injected to establish appropriate 
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conditions. For permitting purposes, Geo-Cleanse recommends increasing the estimated injectate volumes 
by 20%. This does not increase costs, it provides a buffer incase additional dilution water is required in 
case a lower injection concentration is warranted. 
 
Geo-Cleanse has assumed realistic injection rates based upon our experience implementing this type of 
injection program at sites with similar conditions. The injection rates are based upon several site-specific 
conditions, which are reviewed throughout the design process. Geo-Cleanse estimates that approximately 
3,000 gal of 9.3% hydrogen peroxide can be injected per day. The field treatment is estimated to take 12 
days of active injection and two days for mobilization and site-setup, for a total of 14 days for treatment.  
 
Well Materials and Installation 
The injection and vent wells are constructed with screen and riser, which is compatible with elevated 
temperatures associated with CHP (note that although elevated temperatures are experienced in the 
injection wells, the elevated temperatures are not formation-wide and the existing PVC performance 
monitoring wells should not be compromised by the injection). Geo-Cleanse requires that the injection 
and vent wells be installed via direct push technology (DPT). Geo-Cleanse uses permanent injection wells 
(rather than temporary, direct-push points) for the following reasons: 
 

 The permanent injection wells provide a dense network of process monitoring locations. CHP is 
sensitive to groundwater chemical conditions. Process monitoring (discussed in more detail in the 
Process Monitoring section) will allow for real-time treatment program modifications and ensure 
that appropriate geochemical conditions are established and maintained. As outlined further 
below, the process monitoring data collected are critical for daily optimization of the injection 
program. This is not possible with temporary injection points. 

 The injection well network enables targeted oxidant injection to only those locations where 
remediation is necessary, if process monitoring data indicate further injection is needed. This 
ensures the most efficient remediation by determining if the program goals have been met prior to 
post-treatment sampling and analysis. 

 Geo-Cleanse can establish a true radius of influence using permanent injection wells in 
conjunction with our patented equipment. Temporary injection locations, due to the nature of that 
type of delivery, can generally only distribute reagents a few feet from each location and do not 
allow for confirmation that the reagents are effectively being distributed radially. 

 Installation is relatively inexpensive. Injection wells are typically installed using direct push 
drilling technology. Although the initial mobilization may be more expensive than temporary 
injection point applications, any follow-up injection activities will not require remobilization of a 
drill rig to re-apply the reagents, which equates to a cost benefit over the life of the injection 
program. 

 Injection and vent wells can remain in the ground post-treatment and can be used as monitoring 
points or as injection locations for additional oxidants or biological enhancing materials in the 
future.  
 

Geo-Cleanse will provide the injection and vent well construction materials (riser, screen and fittings), a 
specification for installation, and oversight to ensure proper construction and lend support to field 
decisions that need to made during the installation. We recommend continuously coring at least three well 



0315‐IE‐010F‐A 
Sun Chemical Site 

     

 
6 

Figure 1. Treatment Vehicle and Injection Head

locations surrounding the perimeter of the treatment area in order to evaluate the extent of contamination 
and fill in any potential data gaps. Geo-Cleanse has estimated that three days with one direct push drill rig 
will be necessary to complete the well installation. 
 
Injection Equipment 
The Geo-Cleanse mobile treatment unit (Figure 1) includes tanks, pumps, gauges and flow control valves 
to prepare and deliver CHP and 
catalyst solutions safely and 
effectively to mixing heads installed 
on the injection wells. Safety features 
include redundant check valves to 
control reagent flow, construction 
materials to withstand the reagents and 
pressures encountered, and eyewashes 
and safety showers (safety features 
will be described in detail in a Site-
Specific Health and Safety Plan).  
 
Reagent injection to the subsurface is conducted via specially designed mixing heads that are attached to 
the riser pipe of the injection well (Figure 1). The mixing heads are designed with redundant safety 
features and are constructed of polypropylene and CPVC for reagent compatibility. Reagent flow can be 
controlled and monitored at the flow control board on the injection vehicle, the control valves on the 
mixing heads, and the control valves on the reagent storage tanks. This redundant control is established 
for health and safety reasons. 
 
Daily Process Optimization 
CHP requires characteristic pH and iron concentration ranges in order to be most effective, and the nature 
of our CHP injection methodology allows constant monitoring to ensure the treatment is occurring 
effectively. Geo-Cleanse conducts routine process monitoring sampling and data analysis each day to 
ensure that subsurface conditions within an active injection area are optimal for an effective and efficient 
CHP treatment (see below for process monitoring analytes). These data are evaluated daily to assess the 
treatment progress and to optimize the injection (Figure 2). The data are first evaluated by the site 
supervisor, and then are forwarded to our office. In the office, a data manager enters the data into our site-
specific database. The project manager also reviews the process monitoring data daily. The project 
manager then consults with the site supervisor to optimize the injection plan for the next day. This 
optimization includes an assessment of the catalyst formulation and target injection volumes, to ensure 
treatment progresses efficiently.  
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Process Monitoring 
The overall monitoring program consists of performance and process monitoring. Performance 
monitoring is pre- and post-treatment sampling conducted to assess the treatment results, for example soil 
and groundwater sampling for the chemicals of concern. Process monitoring refers to analyses of 
groundwater and offgas samples collected within and adjacent to the treatment area during the ISCO 
treatment, and also includes systems monitoring to ensure a safe and effective process. The purpose of the 
process monitoring is to determine if appropriate geochemical conditions are established in the aquifer, 
reagents are distributed effectively, and an efficient oxidation reaction is occurring. Process monitoring is 
continuous, and results are utilized to optimize the ongoing injection process (see above section).  
  
Process monitoring analytes are summarized in Figure 3. The analytes measured, purpose, and typical 
frequency are as follows: 
 

(1) Groundwater samples are collected from monitoring, injection and vent wells within and adjacent 
to the treatment area. Groundwater samples are collected daily, prior to beginning the injection 
each day. The parameters to be measured are groundwater pH, alkalinity, dissolved iron, 
hydrogen peroxide concentration (which cumulatively reflect the distribution of the oxidant and 
monitors geochemical conditions to ensure they are appropriate), PID headspace (which provides 
a semi-quantitative measurement of VOC concentration), and temperature. 

Field Supervisor & 

Project Manager 

Data Review

Do Data Indicate 

Effective 

Reaction and 

Distribution? 

Collect 

Process 

Monitoring 

Data 

Modify Injection 

Approach, Chemistry 

Yes 

No 

Do Data 

Indicate 

Treatment is 

Complete? 

Continue 

Injection 

No 

Demobilize 
Yes 

Figure 2. Daily Process Monitoring and Injection Optimization Flow Chart 
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(2) Offgas measurements are conducted several 
times daily during the treatment. Monitoring, 
injection and vent wells will be tested daily for 
offgas using field meters. Field meters are 
calibrated daily according to manufacturer 
specifications. The offgases are monitored for 
carbon dioxide and oxygen. Carbon dioxide is 
produced by oxidation of organic compounds, 
thus carbon dioxide production is a sensitive 
measure of the efficiency and progress of the 
treatment. Oxygen is produced by reaction of 
hydroxyl free radicals with hydrogen peroxide, 
other radicals, or other non-organic compounds, 
thus oxygen production is also useful to gauge 
treatment performance. 

(3) Systems monitoring includes injection pressure 
monitoring and regular inspections. The 
injection pressure is a function of the 
permeability of the subsurface, rate of injection, and the rate of reaction of the hydrogen peroxide. 
The pressure is monitored in order to ensure a controlled reaction is occurring, and is observed 
and recorded regularly during each day of injection. Example injection pressures for this type of 
application are typically between 0 and 60 psi. System components (hoses, fittings, valves, 
pumps, etc.) are constantly monitored and observed to ensure proper operation and to check for 
leaks. 

 
Performance Monitoring 
Performance monitoring consists of pre- and post-treatment sampling conducted to assess the treatment 
results, for example soil and groundwater sampling for the chemicals of concern. Geo-Cleanse has 
assumed that performance monitoring will be conducted by Environ and that data will be provided to 
Geo-Cleanse for assessment and reporting. 
 
Estimated Costs 
Estimated Costs included in our proposal for this treatment option consist of the following: 

Project Design:  Includes preparation of a Work Plan, review and revision of the Health 

and Safety Plan, and assistance with permitting. Environ will be 

responsible for obtaining all site‐specific permits (including injection and 

well installation permits) with GCI assistance. 

Well Installation:  Includes GCI oversight for the four days of the well installation to ensure 

that injection wells are completed according to GCI requirements. 

Subcontracted drilling costs are also included in this section. This also 

includes the well piping and completion material 

Figure 3. Process Monitoring Summary 

Groundwater Sampling 

 Frequency: Daily (mornings) 

 NAPL gauging 

 Analytes: pH, alkalinity (baseline 

only), iron, hydrogen peroxide, 

PID headspace, temperature 

Offgas Sampling 

 Frequency: Approximately 2‐3 

hour intervals during work day 

 Analytes: Carbon dioxide, oxygen 

Systems Monitoring 

 Frequency: Continuous 

 Types: Leaks, pressure, normal & 

safe operation of equipment 
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Mobilization:  Includes injection crew transportation (portal to portal), vehicle rentals 

and treatment unit transportation. 

Injection Program:  Includes personnel (field crew / office support / meetings) and injection 

treatment vehicle costs. The field crew will consist of an Injection 

Supervisor and an Injection Specialist. 

Reagents:  Includes 32,000 lbs of 40% sodium permanganate, associated tax, 

transportation, and storage. 

Project Documentation:  Includes tabulating field‐monitoring data, a post‐injection status report 

and an injection report following the project completion. 

The total estimated cost for the two phases is $138,505. The following is a breakdown of our costs: 

Cost Category Subtotal

Work Plan and HASP 2,510$             

Injector Fabrication / Installation 31,935$          

On Site Injection Program 54,800$          

Reagents 41,720$          

Reporting 2,700$             

Mobilization 4,840$             

PROJECT TOTAL 138,505$        
 

Items for Consideration  
Costs not included in our estimate consist of (but are not limited to) the following: 
 

 Performance sampling analytical costs and/or labor. 
 Waste characterization and disposal. Soil cuttings and purge water generated during well 

installation and the injection will be containerized in 55‐gallon DOT‐approved steel drums, 

labeled for date of accumulation and contents, and staged onsite. Geo‐Cleanse assumes that the 
drums will be provided by the subcontracted driller during the well installation. Geo-Cleanse will 
provide drums during the injection activities.  

 Water supply to the treatment area. We require a minimum 8-gpm, 40 psi supply (typical 
household supply). 

 Site security (if necessary). Geo-Cleanse has not provided costs for temporary fencing in this 
estimate. However, Geo-Cleanse can provide these costs upon request. 

 
This estimate is based on preliminary site information provided by and recent correspondence with 
Environ and should not be considered a final proposal. This estimate is intended to provide preliminary 
design information to determine if the approach offers a viable remedial alternative. 
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This document and its contents are the property of Geo-Cleanse International, Inc. It is delivered in the 
expressed condition that it is not to be disclosed, reproduced in whole or part, or used for any other 
purpose other than in connection with the Geo-Cleanse® Process as applied by Geo-Cleanse International, 
Inc. No right is granted to the recipient to disclose or use any information contained in this document. 
United States patents protect the Geo-Cleanse® Process and only Geo-Cleanse International, Inc. or those 
acting with a written license from Geo-Cleanse International, Inc. may apply the Geo-Cleanse® Process. 
 
If you have any questions or comments regarding this proposal, please feel free to contact us at (732) 970-
6696 or via e-mail at bconnell@geocleanse.com. 
 
Thank you for considering the Geo-Cleanse® Process to assist you in your remedial needs. 
 
Sincerely, 
 
Geo-Cleanse International, Inc. 
 

 
 

Robert Connell 
Project Manager 
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             (b) Restricted use soil cleanup objectives.

 Table 375-6.8(b): Restricted Use Soil Cleanup Objectives

Contaminant CAS
Number

Protection of Public Health Protection
of

Ecological
Resources

Protection
of

Ground-
waterResidential Restricted-

Residential Commercial Industrial

Metals

Arsenic 7440-38-2 16f 16f 16f 16f 13f 16f

Barium 7440-39-3 350f 400 400 10,000 d 433 820

Beryllium 7440-41-7 14 72 590 2,700 10 47

Cadmium 7440-43-9 2.5f 4.3 9.3 60 4 7.5

Chromium, hexavalent h 18540-29-9 22 110 400 800 1e 19

Chromium, trivalent h 16065-83-1 36 180 1,500 6,800 41 NS

Copper 7440-50-8 270 270 270 10,000 d 50 1,720

Total Cyanide h 27 27 27 10,000 d NS 40

Lead 7439-92-1 400 400 1,000 3,900 63f 450

Manganese 7439-96-5 2,000f 2,000f 10,000 d 10,000 d 1600f 2,000f

Total Mercury 0.81j 0.81j 2.8j 5.7j 0.18f 0.73

Nickel 7440-02-0 140 310 310 10,000 d 30 130

Selenium 7782-49-2 36 180 1,500 6,800 3.9f 4f

Silver 7440-22-4 36 180 1,500 6,800 2 8.3

Zinc 7440-66-6 2200 10,000 d 10,000 d 10,000 d 109f 2,480

PCBs/Pesticides

2,4,5-TP Acid (Silvex) 93-72-1 58 100a 500b 1,000c NS 3.8

4,4’-DDE 72-55-9 1.8 8.9 62 120 0.0033 e 17

4,4’-DDT 50-29-3 1.7 7.9 47 94 0.0033 e 136

4,4’- DDD  72-54-8 2.6 13 92 180 0.0033 e 14

Aldrin 309-00-2 0.019 0.097 0.68 1.4 0.14 0.19

alpha-BHC 319-84-6 0.097 0.48 3.4 6.8 0.04g 0.02

beta-BHC 319-85-7 0.072 0.36 3 14 0.6 0.09

Chlordane (alpha) 5103-71-9 0.91 4.2 24 47 1.3 2.9



 Table 375-6.8(b): Restricted Use Soil Cleanup Objectives

Contaminant CAS
Number

Protection of Public Health Protection
of

Ecological
Resources

Protection
of

Ground-
waterResidential Restricted-

Residential Commercial Industrial
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delta-BHC 319-86-8 100a 100a 500b 1,000c 0.04g 0.25

Dibenzofuran 132-64-9 14 59 350 1,000c NS 210

Dieldrin 60-57-1 0.039 0.2 1.4 2.8 0.006 0.1

Endosulfan I 959-98-8 4.8i 24i 200i 920i NS 102

Endosulfan II 33213-65-9 4.8i 24i 200i 920i NS 102

Endosulfan sulfate 1031-07-8 4.8i 24i 200i 920i NS 1,000c

Endrin 72-20-8 2.2 11 89 410 0.014 0.06

Heptachlor 76-44-8 0.42 2.1 15 29 0.14 0.38

Lindane 58-89-9 0.28 1.3 9.2 23 6 0.1

Polychlorinated biphenyls 1336-36-3 1 1 1 25 1 3.2

Semivolatiles

Acenaphthene 83-32-9 100a 100a 500b 1,000c 20 98

Acenapthylene 208-96-8 100a 100a 500b 1,000c NS 107

Anthracene 120-12-7 100a 100a 500b 1,000c NS 1,000c

Benz(a)anthracene 56-55-3 1f 1f 5.6 11 NS 1f

Benzo(a)pyrene 50-32-8 1f 1f 1f 1.1 2.6 22

Benzo(b)fluoranthene 205-99-2 1f 1f 5.6 11 NS 1.7

Benzo(g,h,i)perylene 191-24-2 100a 100a 500b 1,000c NS 1,000c

Benzo(k)fluoranthene 207-08-9 1 3.9 56 110 NS 1.7

Chrysene 218-01-9 1f 3.9 56 110 NS 1f

Dibenz(a,h)anthracene 53-70-3 0.33e 0.33e 0.56 1.1 NS 1,000c

Fluoranthene 206-44-0 100a 100a 500b 1,000c NS 1,000c

Fluorene 86-73-7 100a 100a 500b 1,000c 30 386

Indeno(1,2,3-cd)pyrene 193-39-5 0.5f 0.5f 5.6 11 NS 8.2

m-Cresol 108-39-4 100a 100a 500b 1,000c NS 0.33e

Naphthalene 91-20-3 100a 100a 500b 1,000c NS 12
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o-Cresol 95-48-7 100a 100a 500b 1,000c NS 0.33e

p-Cresol 106-44-5 34 100a 500b 1,000c NS 0.33e

Pentachlorophenol 87-86-5 2.4 6.7 6.7 55 0.8e 0.8e

Phenanthrene 85-01-8 100a 100a 500b 1,000c NS 1,000c

Phenol 108-95-2 100a 100a 500b 1,000c 30 0.33e

Pyrene 129-00-0 100a 100a 500b 1,000c NS 1,000c

Volatiles

1,1,1-Trichloroethane 71-55-6 100a 100a 500b 1,000c NS 0.68

1,1-Dichloroethane 75-34-3 19 26 240 480 NS 0.27

1,1-Dichloroethene 75-35-4 100a 100a 500b 1,000c NS 0.33

1,2-Dichlorobenzene 95-50-1 100a 100a 500b 1,000c NS 1.1

1,2-Dichloroethane 107-06-2 2.3 3.1 30 60 10 0.02f

cis-1,2-Dichloroethene 156-59-2 59 100a 500b 1,000c NS 0.25

trans-1,2-Dichloroethene 156-60-5 100a 100a 500b 1,000c NS 0.19

1,3-Dichlorobenzene 541-73-1 17 49 280 560 NS 2.4

1,4-Dichlorobenzene 106-46-7 9.8 13 130 250 20 1.8

1,4-Dioxane 123-91-1 9.8 13 130 250 0.1e 0.1e

Acetone 67-64-1 100a 100b 500b 1,000c 2.2 0.05

Benzene 71-43-2 2.9 4.8 44 89 70 0.06

Butylbenzene 104-51-8 100a 100a 500b 1,000c NS 12

Carbon tetrachloride 56-23-5 1.4 2.4 22 44 NS 0.76

Chlorobenzene 108-90-7 100a 100a 500b 1,000c 40 1.1

Chloroform 67-66-3 10 49 350 700 12 0.37

Ethylbenzene 100-41-4 30 41 390 780 NS 1

Hexachlorobenzene 118-74-1 0.33e 1.2 6 12 NS 3.2

Methyl ethyl ketone 78-93-3 100a 100a 500b 1,000c 100a 0.12
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Methyl tert-butyl ether 1634-04-4 62 100a 500b 1,000c NS 0.93

Methylene chloride 75-09-2 51 100a  500b 1,000c 12 0.05

n-Propylbenzene 103-65-1 100a 100a 500b 1,000c NS 3.9

sec-Butylbenzene 135-98-8 100a 100a 500b 1,000c NS 11

tert-Butylbenzene 98-06-6 100a 100a 500b 1,000c NS 5.9

Tetrachloroethene 127-18-4 5.5 19 150 300 2 1.3

Toluene 108-88-3 100a 100a 500b 1,000c 36 0.7

Trichloroethene 79-01-6 10 21 200 400 2 0.47

1,2,4-Trimethylbenzene 95-63-6 47 52 190 380 NS 3.6

1,3,5- Trimethylbenzene 108-67-8 47 52 190 380 NS 8.4

Vinyl chloride 75-01-4 0.21 0.9 13 27 NS 0.02

Xylene (mixed) 1330-20-7 100a 100a 500b 1,000c 0.26 1.6
All soil cleanup objectives (SCOs) are in parts per million (ppm).

NS=Not specified.  See Technical Support Document (TSD).

Footnotes
a The SCOs for residential, restricted-residential and ecological resources use were capped at a maximum value
of 100 ppm. See TSD section 9.3.
b The SCOs for commercial use were capped at a maximum value of 500 ppm. See TSD section 9.3.
c The SCOs for industrial use and the protection of groundwater were capped at a maximum value of 1000 ppm.  
See TSD section 9.3.
d The SCOs for metals were capped at a maximum value of 10,000 ppm. See TSD section 9.3.
e For constituents where the calculated SCO was lower than the contract required quantitation limit (CRQL), the
CRQL is used as the SCO value.
f For constituents where the calculated SCO was lower than the rural soil background concentration as
determined by the Department and Department of Health rural soil survey, the rural soil background
concentration is used as the Track 2 SCO value for this use of the site.
g This SCO is derived from data on mixed isomers of BHC.
h The SCO for this specific compound (or family of compounds) is considered to be met if the analysis for the
total species of this contaminant is below the specific SCO. 
i This SCO is for the sum of endosulfan I, endosulfan II, and endosulfan sulfate.
j This SCO is the lower of the values for mercury (elemental) or mercury (inorganic salts). See TSD Table 5.6-1.
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 Albany, New York,
 12233-7014
 518-402-9662
Send us an email

This Page Covers

6 NYCRR Part 375 -
 Environmental
 Remediation
 Programs

Requirements regarding
 remedial programs, private
 party programs, state funded
 programs, state assistance to
 municipalities

6 NYCRR Part 376 -
 Land Disposal
 Restrictions

Identifies hazardous waste
 restricted from land disposal
 defines land disposal

Division of Materials Management SCGs

SCG Document Description

6 NYCRR Part 360 - Solid
 Waste Management
 Facilities

Solid waste management
 facility requirements
 landfill closures; C&D
 landfill requirements;
 used oil; medical waste;
 etc.

6 NYCRR Subpart 373-4 -
 Facility Standards for the
 collection of household
 hazardous waste and
 hazardous waste from
 conditionally exempt small
 quantity generators

Hazardous waste
 management standards
 collection of household
 hazardous waste
 hazardous waste from
 conditionally. except
 small quantity generators

Division of Water SCGs

SCG
 Document Description

Analytical
 Services
 Protocols

Analytical procedures

Technical and
 Operational
 Guidance
 Series
 (TOGS)

Includes a listing of DOW guidance
 including TOGS 1.1.1 Ambient Water
 Quality Standards and Guidance
 Values and Groundwater Effluent
 Limitations.

6 NYCRR Part
 702.15(a), (b),
 (c), (d), (e) &
 (f)

Empowers NYSDEC to apply and
 enforce guidance where there is no
 promulgated standard

6 NYCRR Part
 700-706 -
 NYSDEC
 Water Quality
 Regulations
 for Surface

700 - Definitions, Samples and Tests;
 701 - Classifications Surface Waters
 and Groundwaters; 702 - Derivation
 and Use of Standards and Guidance
 Values; 703 - Surface Water and
 Groundwater Quality Standards and

mailto:derweb@dec.ny.gov
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 Waters and
 Groundwater  Groundwater Effluent Standards

6 NYCRR Part
 750-757 -
 Implementation
 of NPDES
 Program in
 NYS

Regulations regarding the SPDES
 program

Division of Fish and Wildlife and Marine Resources SCGs

SCG Document Description

Fish, Wildlife and Marine
 Resource Guide

Presents hazardous
 material guidance
 including Fish and
 Wildlife impact Analysis
 and the Technical
 Screening of
 Contaminated
 Sediments

6 NYCRR Part 182 -
 Endangered & Threatened
 Species of Fish & Wildlife

Lists endangered,
 threatened species and
 species of special
 concern and prohibits
 taking except under
 permit

6 NYCRR Part 608 - Use
 and Protection of Waters

Protect certain classified
 streams permits for
 impoundments,
 structures, dredge, and
 fill

6 NYCRR Part 661 (Cp. 10)
 - Tidal Wetlands Land Use
 Regulations

Limit/preclude
 excavation, filling,
 regrading in vegetated
 tidal wetlands or
 portions of adjacent
 areas

6 NYCRR Part 663 -
 Freshwater Wetlands Permit
 Requirements

Procedural requirements
 for various activities in
 wetlands and adjacent
 areas and standards for
 permit issuance

6 NYCRR Part 664 -
 Freshwater Wetlands Maps
 and Classifications

Depicts and delineates
 freshwater wetlands

6 NYCRR Part 665 - Local
 Government Implementation
 of the Freshwater Wetlands
 Act & Statewide Minimum
 Land - Use Regulations for

Provides for optional
 local regulatory authority
 regarding use and
 development of
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http://www.dec.ny.gov/about/634.html
http://www.dec.ny.gov/regulations/28693.html
http://www.dec.ny.gov/regulations/28693.html
http://www.dec.ny.gov/regs/3932.html
http://www.dec.ny.gov/regs/4438.html
http://www.dec.ny.gov/regs/13337.html
http://www.dec.ny.gov/regs/4613.html
http://www.dec.ny.gov/regs/4612.html
http://www.dec.ny.gov/regs/4611.html
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 Freshwater Wetlands  freshwater wetlands

6 NYCRR Part 666 -
 Administration and
 Management of the Wild,
 Scenic and Recreational
 Rivers System in New York
 State Excepting the
 Adirondack Park

Procedural requirements
 for administration and
 management of the wild,
 scenic and recreational
 rivers

Division of Environmental Permits SCGs

SCG Document Description

DEC Permits Guidance Listing of guidance for
 permits

6 NYCRR Part 621 - Uniform
 Procedures

Permit processing
 requirements

Division of Air Resources SCGs

SCG Document Description

Air Guidance and
 Policy Documents

Includes a listing of DAR
 guidance including Air guide
 One - Guidelines for the
 Control of Toxic Ambient Air
 Contaminants

6 NYCRR Part 200
 (200.6) - General
 Provisions

Prohibits contravention of
 AAQS or causes air pollution

6 NYCRR Part 201 -
 Permits and
 Registrations

Prohibits construction and/or
 operation without a permit
 and/or certificate

6 NYCRR Part 211
 (211.1) - General
 Prohibitions

Prohibits emissions which are
 injurious to human, plant, or
 animal life or causes a
 nuisance

6 NYCRR Part 212 -
 Process Operations

Establishes control
 requirements

6 NYCRR Part 227-1 -
 Stationary Combustion
 Installations

Requirement for stationary
 combustion installations

6 NYCRR Part 231 -
 New Source Review in
 Non-attainment Areas
 and Ozone Transport
 Regions

Requirements for non-
attainment areas and ozone
 transport regions

6 NYCRR Part 257 - Air Applicable air quality

http://www.dec.ny.gov/regs/4610.html
http://www.dec.ny.gov/about/642.html
http://www.dec.ny.gov/permits/363.html
http://www.dec.ny.gov/regs/4486.html
http://www.dec.ny.gov/about/644.html
http://www.dec.ny.gov/regulations/2404.html
http://www.dec.ny.gov/regulations/2404.html
http://www.dec.ny.gov/regs/13427.html
http://www.dec.ny.gov/regs/4305.html
http://www.dec.ny.gov/regs/4265.html
http://www.dec.ny.gov/regs/101845.html
http://www.dec.ny.gov/regs/4218.html
http://www.dec.ny.gov/regs/4210.html
http://www.dec.ny.gov/regs/4153.html


Index of Standards, Criteria and Guidance (SCGs) for Investigation and Remediation of Inactive Hazardous Waste Disposal Sites - NYS Dept. of Environmental Co...

http://www.dec.ny.gov/regulations/61794.html[6/25/2015 2:23:33 PM]

 Quality Standards  standards

NYS Department of Health SCGs (see "Links Leaving
 DEC's Website" above right )

SCG Document Description

10 NYCRR Part 5
 - Public Water
 Supplies

Includes appendix 5-A
 Recommended Standards for
 Water Works and Appendix 5-B
 Standards for Water Wells.

Guidance for
 Evaluating Soil
 Vapor Intrusion
 in New York

For use in exposure assessments
 for vapor intrusion

Chemicals in
 Sports Fish and
 Game

Advisories of eating sportfish and
 game due to chemicals at levels of
 concern

10 NYCRR Part
 170 - Sources of
 Water Supply

Protecting public water supplies

Health and
 Safety in the
 Home, Work
 Place or
 Outdoors

Includes guidance on indoor air,
 lead, radon, etc.

NYS Department of State SCGs (see "Links Leaving DEC's
 Website" above right )

SCG
 Document Description

Consistency
 Reviews

Guidance to insure federal and state
 "actions" in coastal areas are consistent
 with Coastal Management Program

State
 Coastal
 Policies

Policies regarding development in
 coastal areas

Part 600 -
 Department
 of State,
 Waterfront
 Revitalization
 and Coastal
 Resources
 Act

"Coastal Area" includes Lakes Erie and
 Ontario, the St. Lawrence and Niagara
 rivers, the Hudson river south of the
 federal dam at Troy, the East river, the
 Harlem river, the Kill van Kull and Arthur
 Kill, Long Island sound, and the Atlantic
 Ocean, etc.

U.S. Environmental Protection Agency SCGs (see "Links
 Leaving DEC's Website" above right )
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SCG
 Document Description

Laws, Policy
 and
 Guidance
 for Federal
 Superfund

Provides a listing of federal rules,
 regulations and guidance for the
 Superfund

National
 Contingency
 Plan

Provides the organizational structure and
 procedures for preparing for and
 responding to discharges of oil and
 releases of hazardous substances,
 pollutants, and contaminants

Waste
 Cleanup
 and Risk
 Assessment

Human health risk assessments

OSHA SCGs (see "Links Leaving DEC's Website" above
 right)

SCG Document Description

29 CFR Part 1910.120 - Hazardous
 Waste Operations and Emergency
 Response

Health and
 Safety

 U.S. Army Corp of Engineers SCGs (see "Links Leaving
 DEC's Website" above right)

SCG Document Description

Protection of Wetlands
Minimize destruction,
 loss, or degradation of
 wetlands

33 USC 466 Section 404 -
 Clean Water Act

Control disturbances
 in wetlands

33 CFR Parts 320 -330 -
 Regulatory Programs of the
 Corps of Engineers

Wetlands permits

United States Miscellaneous SCGs (see "Links Leaving
 DEC's Website" above right)

SCG Document Description

16 USC 470 - National
 Historic Preservation
 Act

Determine if site may have
 significance, mitigate
 impacts
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