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O'neill, Christopher (DEC)

From: Post, Amanda <Amanda.Post@curiaglobal.com>
Sent: Wednesday, October 6, 2021 8:46 AM
To: Craner, Julia; Serth, Christine M (DEC)
Cc: Orton, David; Smith, Scott; driesel@sprlaw.com; Bakner, Terresa; Selmer, Stephanie L (HEALTH); 

Deming, Justin H (HEALTH); Dougherty, Jennifer A (DEC); O'neill, Christopher (DEC)
Subject: RE: [--EXTERNAL--]: RE: Sept 2021 SRIWP Redline Version Comment Letter
Attachments: Curia Sterling Site 1_SRI Work Plan_2021-10-6 Full Pkg.pdf

ATTENTION: This email came from an external source. Do not open attachments or click on links from unknown senders or 

unexpected emails. 

 
Good Morning All,  
 
Attached is the revised SRI Workplan.  
 
Thank You,  
Amanda  
 

From: Post, Amanda  
Sent: Tuesday, September 28, 2021 5:04 PM 
To: 'Craner, Julia'; Serth, Christine M (DEC) 
Cc: Orton, David; Smith, Scott; driesel@sprlaw.com; Bakner, Terresa; Selmer, Stephanie L (HEALTH); Deming, Justin H 
(HEALTH); Dougherty, Jennifer A (DEC); O'neill, Christopher (DEC) 
Subject: RE: [--EXTERNAL--]: RE: Sept 2021 SRIWP Redline Version Comment Letter 
 
Fine by me Julia 
 

From: Craner, Julia [mailto:JCraner@chacompanies.com]  
Sent: Tuesday, September 28, 2021 4:03 PM 
To: Post, Amanda; Serth, Christine M (DEC) 
Cc: Orton, David; Smith, Scott; driesel@sprlaw.com; Bakner, Terresa; Selmer, Stephanie L (HEALTH); Deming, Justin H 
(HEALTH); Dougherty, Jennifer A (DEC); O'neill, Christopher (DEC) 
Subject: RE: [--EXTERNAL--]: RE: Sept 2021 SRIWP Redline Version Comment Letter 
 

External: This message originated outside of the organization from JCraner@chacompanies.com. Do not 
click links or open attachments unless you recognize the sender or know the content is safe. 

 
If everyone is agreeable, I will start to address this comment and make Table 1 in the SRIWP, Table 2 in the QAPP, 
and  the list of wells in the 2nd bullet under Section 4.2.1 of the SRIWP match.   
 
I’ll accept all the current redline changes.  Then do track changes for the new edits so everyone can see what the 
changes were this time around.   
 
I’ll await hearing from folks before I proceed, so let me know.   
Thanks. 
Julia 
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From: Post, Amanda <Amanda.Post@curiaglobal.com>  
Sent: Tuesday, September 28, 2021 2:59 PM 
To: Serth, Christine M (DEC) <christine.serth@dec.ny.gov> 
Cc: Orton, David <David.Orton@curiaglobal.com>; Craner, Julia <JCraner@chacompanies.com>; Smith, Scott 
<SSmith2@chacompanies.com>; driesel@sprlaw.com; Bakner, Terresa <tbakner@woh.com>; Selmer, Stephanie L 
(HEALTH) <stephanie.selmer@health.ny.gov>; Deming, Justin H (HEALTH) <justin.deming@health.ny.gov>; Dougherty, 
Jennifer A (DEC) <Jennifer.Dougherty@dec.ny.gov>; O'neill, Christopher (DEC) <christopher.oneill@dec.ny.gov> 
Subject: [‐‐EXTERNAL‐‐]: RE: Sept 2021 SRIWP Redline Version Comment Letter 
 
Received, thank you! 
 

From: Serth, Christine M (DEC) [mailto:christine.serth@dec.ny.gov]  
Sent: Tuesday, September 28, 2021 2:57 PM 
To: Post, Amanda 
Cc: Orton, David; JCraner@chacompanies.com; ssmith2@chacompanies.com; driesel@sprlaw.com; TBakner@woh.com; 
Selmer, Stephanie L (HEALTH); Deming, Justin H (HEALTH); Dougherty, Jennifer A (DEC); O'neill, Christopher (DEC) 
Subject: Sept 2021 SRIWP Redline Version Comment Letter 
 

External: This message originated outside of the organization from christine.serth@dec.ny.gov. Do not 
click links or open attachments unless you recognize the sender or know the content is safe. 

 
Please see the attached letter. 
 

Christine Serth 
Administrative Assistant 1, Region 4  
she/her/hers 
 
New York State Department of Environmental Conservation 
1130 N. Westcott Road, Schenectady, NY 12306-2014 
P: (518) 357-2096 | F: (518) 357-2398 | christine.serth@dec.ny.gov 
 

http://secure-web.cisco.com/1RDQHzavqgou_XxeyQ_u8-
S14bzCL6cL9MQfXVjCVzao7weTtNuPSljTnHW4MpXCCz81lIaeA-
u4WnMszwkEKnaokIJU7MkSQT9WlH6lWIPcFR7JVJudyrpmDhkUkWjAqD9ARNQffiO5azC2Mn_gAL
5EQzcAXkaLxmD3eoWkQWka2oMWIbIp2hp47lSR4BmlduXKo4I1hQXQ7XAsUW8cytX0mzChVX3ff-
-0XesxOXjImBoWDvdNolS1n9EcD7-LeomCWf5ZVaEXzx3pEl-IlHQpgM2JzfOLDJnMet6UeI-

2or5UjIciCgSVTeCSd2vYF/http%3A%2F%2Fwww.dec.ny.gov |   |     
      

     
 
 

CURIA NOTICE: This email message, and any attachments or hyperlinks within, contains information of Curia Global, Inc. (26 Corporate Circle, 
Albany, NY 12203, USA) and/or its affiliates (direct contact information for affiliate: Curia New York, Inc., 33 Riverside Ave., Rensselaer, NY 12144, 
USA) that may be confidential, proprietary, legally privileged, or otherwise protected from disclosure. It is intended solely for the use of the 
individual or entity named on this message. Access to this email by anyone else is unauthorized. If you are not the intended recipient, any 
disclosure or copying of the contents of this email or any action taken (or not taken) in reliance on it is unauthorized and may be unlawful. If you 
have received this email in error, please notify the sender immediately and destroy it.  
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CURIA 



 
 

    

October 6, 2021 

 

 

Mr. Christopher O’Neill, P.E. 

New York State Department of Environmental Conservation 

1130 North Westcott Road 

Schenectady, New York   12306-2014 

Via email: christopher.oneill@dec.ny.gov  

 

 

RE: Response to Comments on Supplemental Remedial Investigation Work Plan 

  Curia New York, Inc. (Curia, formerly named AMRI Rensselaer, Inc.)  

 (Sterling Drug Site #1) 

33 Riverside Avenue, Rensselaer, New York 12144 

NYSDEC Site No. 442009  

 CHA Project No. 021341.000 

 

Dear Mr. O’Neill: 

 

On behalf of Curia New York, Inc. (Curia), CHA Consulting, Inc. (CHA) is providing this response to 

your September 28, 2021 letter providing comments on the September 2021 Supplemental Remedial 

Investigation Work Plan (SRIWP), including the Field Sampling Plan (FSP), Quality Assurance Project 

Plan (QAPP), Health and Safety Plan (HASP) and the Community Air Monitoring Plan (CAMP).     

 

1. …the Sept2021 SRIWP also includes some inconsistencies regarding the unchanged semi-annual 

groundwater sampling program.  Section 4.0 and 4.2.1 correctly identify the unchanged list of 

groundwater wells to be sampled as part of the semi-annual groundwater monitoring program, 

but Table 1 of the Sept2021 SRIWP and its Appendix C Draft Quality Assurance Project Plan 

Table 2 incorrectly suggest a reduced number of wells to be sampled for the Site’s historical 

chemicals of concern (benzene, chlorobenzene, toluene, and 1,2-dichloroethane).  Please correct 

the tables discussed above.   

 

Response:  The text and tables regarding wells included in the semiannual groundwater 

sampling event have been corrected.   

 

Figure 3 has also been updated to the April 2021 groundwater contour map.   

 

As requested, we have finalized the redline-strikeout edits and are providing the complete SRIWP 

document with all attachments.   

   

 

 

 

 

 

 

 

mailto:christopher.oneill@dec.ny.gov


Christopher O’Neill - NYSDEC 2 October 6, 2021 

 

 

Should you have any questions or comments, please contact me at jcraner@chacompanies.com or     

(845) 325-2329.   

 

Sincerely, 

 
Julia Craner, PG 

Project Manager 

 

JC/ss 

Enclosure 

 

cc:  Amanda Post – Curia 

       Dave Orton – Curia 

       Ron Skipp – Curia   

       Mariesa Coppola – Curia  

       Leah Threatte – Curia  

       Maggie Macdonald – Sive Paget Riesel 

       Terresa Bakner – Whiteman Osterman & Hanna 

       Pat Rabideau – CHA 

       Scott Smith – CHA  

       S. Selmer – NYSDOH 

       J. Deming – NYSDOH 

       J. Dougherty – NYSDEC     

 
\\cha-llp.com\proj\Projects\ANY\CivData\21341\Reports\2021\Oct 2021 SRIWP\Final\SRIWP Response to NYSDEC Comments Ltr_2021-10-
6.docx 
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CERTIFICATION 
 

 

I, Scott M. Smith, certify that I am currently a NYS registered professional engineer and that this 

Remedial Investigation Work Plan was prepared in accordance with all applicable statutes and 

regulations and in substantial conformance with the DER Technical Guidance for Site 

Investigation and Remediation (DER-10).  

 

I certify that all information and statements in this certification form are true. I understand that a 

false statement made herein is punishable as a Class “A” misdemeanor, pursuant to Section 210.45 

of the Penal Law.  I, the undersigned, of CHA Consulting, Inc. have been designated by the Site 

owner to sign this certification for the Site. 

 

 

 

 
 

For CHA Consulting, Inc.: 

        Scott M. Smith, P.E.    

(Professional Seal)      Printed Name of Certifying Engineer 

 

              
        Signature of Certifying Engineer 
 

 

        October_6, 2021    
        Date of Certification 
 

 

        083885     
        NYS Professional Engineer Registration Number 

 
 

        CHA Consulting, Inc.               
        Company 
 

 

        Associate Vice President   
Title 
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1.0 INTRODUCTION 
 

Sterling Drug, Inc. and the New York State Department of Environmental Conservation 

(NYSDEC) entered into a 30-year Agreement (hereinafter referred to as the Agreement (Index 

#T110783)) on December 1, 1983 to develop and implement a remedial program to investigate 

and address contaminated groundwater at Sterling Drug Site #1  (Site # 442009), located at 33 

Riverside Avenue in the City of Rensselaer, Rensselaer County, New York (hereinafter referred 

to as the Site).  The Site is currently owned and operated by Curia New York, Inc. (Curia), which 

was formerly known as AMRI Rensselaer, Inc. (AMRI).  AMRI changed its name to Curia in July 

2021. The Site location is shown on Figure 1.   

 

Over the past several years and through several property owners, additional subsurface 

investigations were conducted at the Site.  In short, the following remedial actions were conducted 

to address the groundwater contamination:  a groundwater pump and treat system with a linear 

collection trench was installed; a soil vapor extraction (SVE) system was installed and operated 

from April to October each year; and semiannual groundwater sampling was conducted for agreed 

upon contaminants of concern (COCs) to assess effectiveness of these remedial actions.  AMRI  

had overseen the remedial actions since they acquired the property in 2003.   

 

In May of 2019, AMRI began discussions with the NYSDEC Division of Environmental 

Remediation (DER) to determine site management on a going-forward basis as the Agreement was 

coming to the end of its 30-year term. As discussions about next steps and groundwater monitoring 

adjustments were underway, the NYSDEC case manager transitioned from Mr. Drew Hoffert to 

Mr. Christopher O’Neill.  Mr. O’Neill of the NYSDEC specifically requested in a letter dated 

February 11, 2020 that a supplemental remedial investigation workplan (SRIWP) be prepared to 

investigate the groundwater in the northeast portion of the Site due to the levels of COCs present 

in groundwater samples from monitoring well MW-3.  AMRI retained CHA Consulting, Inc. 

(CHA) to prepare the SRIWP in February 2020.  CHA is continuing to provide consulting services 

to Curia for the development of the SRIWP.      

 

CHA prepared the initial draft SRIWP to be consistent with the DER-10 guidance provided in the 

NYSDEC’s “Technical Guidance for Site Investigation and Remediation” (May 2010) and meet 

the items requested in NYSDEC’s February 11, 2020 letter.  The SRIWP was prepared to outline 

the procedures and protocols that will be used to conduct the supplemental remedial investigation 

(SRI).  The SRI will focus on further defining the nature/extent of the groundwater contamination 

in northeast corner of the Site and will assess the current and historical groundwater chemistry 
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using and comparing against NYSDEC ambient groundwater quality standards in Technical and 

Operational Guidance Series (TOGS) 1.1.1.  The initial draft SRIWP was submitted to the 

NYSDEC on April 1, 2020.  The NYSDEC provided comments on the SRIWP in a letter dated 

June 4, 2020.  On behalf of AMRI, CHA responded to comments on July 29, 2020 and had a 

followup conference call with the NYSDEC on August 6, 2020 to discuss several of the comments.  

Further correspondence and discussions between AMRI and the NYSDEC occurred through 

September and October 2020.  A revised SRIWP was submitted to the NYSDEC on November 

24, 2020.  The NYSDEC provided comments on the SRIWP in a letter dated July 28, 2021.  The 

SRIWP was revised and resubmitted to the NYSDEC on September 15, 2021.  The NYSDEC 

provided comments on the SRIWP in a letter dated September 28, 2021.  The SRIWP has been 

revised to address the NYSDEC’s comments outlined in the September 28, 2021 letter.      

 

To facilitate performance of the field investigation and site characterization activities in a manner 

consistent with NYSDEC protocols, CHA has also prepared the following site-specific documents, 

which make up the SRIWP Documents Package: 

 

1. Field Sampling Plan (FSP); 

2. Quality Assurance Project Plan (QAPP);  

3. Health and Safety Plan (HASP); and 

4. Community Air Monitoring Plan (CAMP). 

 

These documents are integral to this SRIWP and are referenced in more detail in subsequent 

sections.   
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2.0 SITE BACKGROUND 
 

2.1 SITE DESCRIPTION 

 

The Site is 20.5 acres and is located at 33 Riverside Avenue in the City of Rensselaer, New York.  

The Site is in an urban/industrial area and is an active pharmaceutical manufacturing facility.  The 

Site has a long history of being used for manufacturing chemicals and pharmaceuticals by previous 

owners as well.  There are currently 22 buildings on the Site, and it is zoned for industrial use.  

The Site is surrounded by a chain-link fencing with manned security gates that control access.   

 

The Site is bounded by Rensselaer Avenue and private residences to the north,  Riverside Avenue 

to the west, a vacant former industrial facility to the south, and a commercial storage facility 

(formerly an industrial facility) to the east (Figure 2).  The Hudson River is located approximately 

300 feet west of the Site.   

 

2.2 UTILITIES 

 

Public utilities present at the Site include electrical service, natural gas, potable water and sewer.  

Curia operates their own permitted water treatment plant for pretreatment of process wastewater, 

sanitary wastewater and stormwater.  Once wastewater is treated on-site, it is discharged to the 

Rensselaer County Sewer No. 1 system pursuant to its permit. The Site and surrounding area are 

served by municipal water and sewer systems.   

 

2.3 SITE HISTORY 

 

The Site has been used for chemical and pharmaceutical manufacturing since 1882.  As previously 

indicated, Albany Molecular Research, Inc. purchased the property in 2003, and the company 

shortened their name to AMRI in 2007.  AMRI changed its name to Curia in July 2021.    

 

An Interim Report: Phase I - Preliminary Site Investigation was prepared by Dames & Moore, Inc. 

(1983) as a prelude to a plant modernization program in the 1980s.  This work began the 

investigation into subsurface soil and groundwater contamination at the site.  The investigation 

identified what Dames & Moore described as two unconsolidated aquifers at the Site (shallow 

unconsolidated aquifer and lower confined alluvial aquifer), which are separated by a low 

permeability silty clay.  Several subsequent subsurface investigations were performed to 

characterize and delineate the nature and extent of contamination in the shallow aquifer.  These 

investigations included: 
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• 1994 & 2000 Phase I Environmental Site Assessments (Dames & Moore) 

• May 1984 Groundwater Containment and Collection System Design (Dames & Moore 

• May 2000 Soil Vapor Extraction Pilot Test Report, SAIC 

• 2002 Soil Boring Program, SAIC 

• October 2005 Final Construction Certification Report 

 

As a result of these investigations, groundwater monitoring and remedial actions have focused on 

the contamination of the shallow aquifer with benzene, chlorobenzene, 1,2-dichloroethane (1,2-

DCA), toluene, arsenic, and sodium in concentrations above NYSDEC TOGS 1.1.1 groundwater 

quality standards. These six contaminants are the agreed upon COCs under the Agreement.  

Semiannual  groundwater sampling has been conducted from 1990 to present under the  Agreement 

with the NYSDEC and includes 12 monitoring wells. Groundwater pump & treat sampling has 

been conducted from 2002 to present under the Agreement with the NSYDEC and includes three 

sampling ports (raw influent, in between filter carbon units, and post-treatment) on a carbon 

activated treatment system.  

 

The groundwater collection, treatment, and recharge system was installed in 1989 by Dames & 

Moore along the northern side of the Site  as a means of remediation.  The collection system was 

upgraded in 2005 with the installation of a 200-foot long trench (replacing the original 150-foot 

long trench) to improve capture of the impacted groundwater and is still in operation today.  

Groundwater is run through a set of granular activated carbon filters and then discharged into an 

onsite reinjection trench. The groundwater remediation system is monitored on a monthly basis 

and a summary of operations and analytical results is reported to the NYSDEC on a semiannual 

basis.  Pre-treatment influent, between filters, and post-treatment effluent samples are analyzed for 

benzene, chlorobenzene, toluene, ethylbenzene, total xylene, 1,2-dichlorobenzene, 1,3-

dichlorobenzene, and 1,4-dichlorobenzene. The Groundwater Treatment System Biannual 

Monitoring Results Reports since 2005 indicated that benzene and chlorobenzene effluent levels 

were predominantly non-detect. A summary table of effluent results is included as Table A in 

Appendix A.         

 

An SVE system, located adjacent to the groundwater pump and treat system, was commissioned 

in 2000 to further reduce the organic contaminant concentrations at the Site. No report submittal 

relative to this system was required by the NYSDEC. The SVE system operated from April through 

October each year when vapors were expected to be at peak concentrations until it was shut down 

with approval from the NYSDEC on August 4, 2020 due to mechanical issues.  During its 

operation, the system was shut down during the wintertime when vapor concentrations were 

expected to be lower and because the system was not equipped with freeze protection.   



 

 
Supplemental Remedial Investigation Work Plan  Sterling Drug Site #1(Curia) 

CHA Project No. 021341.000                 Page 8                               
 

 

As mentioned above, semiannual groundwater monitoring also occurs at the Site.  Table B in 

Appendix A summarizes historical groundwater analytical results.  Groundwater data collected 

since April 2007 shows only trace amounts or isolated exceedances of volatile organic compounds 

(VOCs) detected in the shallow aquifer except for monitoring well MW-3, where higher VOC 

concentrations have been detected.  Groundwater from some of the monitoring wells have low or 

non-detect VOC concentration histories as early as April 1990. Additionally, concentrations of 

benzene and chlorobenzene in wells MW-3 and MW-5A, have significantly decreased since April 

2010 and 2006, respectively.  No off-site contamination has been reported to date.   Although 

groundwater analytical results for arsenic and sodium are not included in the summary table in 

Appendix A, arsenic exceedances are present in groundwater samples from monitoring wells MW-

6A, MW-12, and MW-14A; sodium exceedances are present in groundwater samples from 

monitoring wells MW-5A, MW-6A, and MW-17.   

 

Emerging contaminant (per- and polyfluoroalkyl substances [PFAS] and 1,4-dioxane) 

groundwater sampling was conducted in April 2018, October 2019, October 2020, and April 2021 

at the Site.  1,4-dioxane and PFAS groundwater sample results from certain groundwater 

monitoring wells were above drinking water standards.  However, the Site and the surrounding 

area are not used as a drinking water source; municipal water is available for the surrounding area.  

 

2.4 FUTURE SITE USE 

 

Curia will continue to operate the Site as a pharmaceutical manufacturing facility.  There are no 

current plans to change the industrial Site use.      
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3.0 SITE SETTING  
 

3.1 SURFACE FEATURES 

 

The Site is almost entirely covered with either buildings, appurtenant structures (e.g., aboveground 

storage tanks), or concrete/asphalt pavement. The Site layout is shown on Figure 2. 

 

3.2 SITE GEOLOGY/HYDROGEOLOGY 

 

3.2.1 Surficial Geology 

 

According to the United States Department of Agriculture (USDA) Web Soil Survey, the soil 

beneath the Site is indicative of Urban Land, which by definition, is a soil material having a non-

agricultural, manmade surface layer that has been produced by mixing, and filling, in urban and 

suburban areas.   

Based on the 1983 Interim Report:  Phase I – Preliminary Site Investigation, unconsolidated 

material consists of surficial manmade fill underlain by various types of glacial deposits (from top 

to bottom): coarse sand and gravel alluvial/glacial deposits, silty clay/laminated clay, lake 

deposited till, glacial sand and gravel outwash, and glacial till. 

 

3.2.2 Bedrock Geology 

 

Bedrock was encountered in one boring (Boring No. 10) during the 1983 Interim Report:  Phase I 

– Preliminary Site Investigation at a depth of 68 feet below the ground surface (bgs) and in a 

second boring (Boring No. 16) at a depth of 46 feet bgs from the 1984 Groundwater Containment 

and Collection System Design Report investigation.  Bedrock beneath the Site is the Normanskill 

Formation, which consists of shale with minor mudstone and sandstone.   

   

3.2.3 Hydrogeology and Groundwater Flow 

 

The depth to groundwater beneath the Site ranges from approximately 2.5 feet bgs in monitoring 

well OS-5A to 14.5 feet bgs in monitoring well MW-8 (October 2019 depth readings). A 

groundwater divide bisects the Site and is oriented northeast/southwest.  This groundwater divide 

has been well documented in previous subsurface investigations at the Site.  Groundwater on the 

west side of the divide flows towards the west/northwest; groundwater on the east side of the divide 

flows towards the southeast. The groundwater contour map from the October 2019 gauging event 

is included as Figure 3.    
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As previously indicated, the 1983 Interim Report:  Phase I – Preliminary Site Investigation by 

Dames & Moore identified two unconsolidated aquifers that were separated by a silty clay 

confining layer.  They were identified as the shallow water table aquifer and the deeper confined 

alluvial aquifer.  The downward hydraulic gradient between the two aquifers was reported by 

Dames & Moore; however, given the substantial thickness of low permeability silty clay and 

laminated clay present beneath the Site, it is unlikely that there is a downward gradient between 

these two aquifers. Groundwater flow in the lower confined alluvial aquifer was reported by 

Dames & Moore to be towards the northwest.   
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4.0 PROPOSED REMEDIAL INVESTIGATION 
 

The SRI will be performed in accordance with this SRIWP and will involve the fieldwork 

necessary to further delineate the extent of the known contamination in the vicinity of well MW-

3.  The proposed investigation activities will consist of: 

 

• Advance/drill exploratory soil borings at three locations. Soil samples will be collected 

from the borings.  Proposed analyses for soil samples are summarized in Table 1 below; 

• After completing soil borings, install and develop three new monitoring wells (MW-19, 

MW-20, and MW-21),   

• Conduct two rounds of groundwater sampling for monitoring wells MW-3, MW-19, MW-

20, and MW-21 wic0020th in two to three months from each other; one of the events will 

coincide with the ongoing October 2021 semi-annual groundwater sampling event.  The 

proposed analyses for groundwater samples from these monitoring wells are also 

summarized in Table 1 below; and, 

• Conduct groundwater sampling from other existing Site monitoring wells consistent with 

the existing semiannual groundwater sampling program (October 2021).  These wells 

include:  MW-5A, MW-6A, MW-8, MW-11A, MW-12, MW-14, MW-17, OS-1A, OS-3, 

OS-4A, and OS-5A.   Proposed analyses for each monitoring well are summarized in Table 

1 below.  

 

The proposed investigation activities are described in the following sections and in further detail 

in the FSP (Appendix B).  Samples will be collected and analyzed in accordance with field 

sampling procedures and protocols as described in the FSP.  Quality Assurance/Quality Control 

(QA/QC) samples will be collected and analyzed in accordance with the QAPP (Appendix C).   

 

4.1 SOIL BORING DRILLING & SAMPLING 

 

Prior to intrusive activities, the proposed soil boring locations will be cleared for the presence of 

subsurface utilities. As part of the SRI, three shallow soil borings will be drilled using a hollow-

stem auger (HSA) drill rig or direct push drill rig with HSA capabilities.  Proposed soil boring 

locations are shown on Figure 4 as MW-19 through MW-21.  Borings will be advanced to the 

bottom of the shallow unconfined aquifer; however, the depth and location of each soil boring may 

be adjusted in the field depending on access, Site conditions, and the geologic/hydrologic 

conditions encountered.   

 

Soil samples will be collected continuously from grade to final depth using a two-inch split-spoon 

sampler or Macrocore® sampler.  Immediately upon opening the split-spoon soil sampler, a 

photoionization detector (PID) will be used to screen the length of the soil sample.  Each soil 
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sample will be screened for photoionic, visual, and olfactory evidence of contamination.  Once 

screening is complete, soil lithology will be logged using a modified Unified Soil Classification 

(USC) method.   

 

Up to two soil samples will be collected from each soil boring location. One sample will be 

collected from the interval immediately above the water table interface. Additionally, if field 

observations indicate potential impacts (e.g. elevated PID readings or visual/olfactory evidence), 

one sample will be collected at the depth interval (above or below the water table) exhibiting the 

highest potential for impacts. Samples will be submitted to an off-site New York State Department 

of Health (NYSDOH) Environmental Laboratory Approval Program (ELAP)-certified laboratory 

for analysis as described in Table 1 below.  Subsurface soil samples analyzed for the presence of 

VOCs will be collected using a Terra CoreTM sampler in accordance with United States 

Environmental Protection Agency (USEPA) Method 5035. The sampling device will be inserted 

into the undisturbed soil from the split-spoon sampler. The five-gram plug of soil will be capped 

and sent to the laboratory where it will be preserved, extracted, and analyzed. The remaining soil 

sample volume will be homogenized to create a composite sample as described in the FSP.  Drill 

cuttings will be managed as detailed in Section 4.4.    

 

In addition to the soil samples described above, one duplicate sample and one matrix spike/matrix 

duplicate (MS/MSD) samples will be collected in accordance with the QAPP.   

 

Table 1 below presents a summary of the proposed soil sampling and analysis plan. The full FSP 

is included as Appendix B.  QA/QC samples will be collected according to the QAPP, included as 

Appendix C.  Category B laboratory reports will be provided as well electronic data deliverables 

files for upload to NYSDEC’s EQuIS database.  Soil analytical data will also undergo data 

validation (see Section 4.5). 

 

As noted in Section 4.2, three additional borings may be installed to facilitate the installation of 

well pairs depending on the thickness of the saturated zone of the shallow aquifer.  However, no 

split spoon soil sampling or collection of samples for laboratory analysis will be performed in the 

second/shallower boring of the well pair, if the additional borings are determined necessary.   

 

4.2 MONITORING WELL INSTALLATION & SAMPLING 

 

Once the soil borings have reached target depths, they will be converted to permanent flush-

mounted monitoring wells. The new monitoring well locations will be designated as MW-19, MW-
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20, and MW-21 as shown on Figure 4.  Because of the range in specific gravity of COCs, CHA 

will use  historical data and field observations to select optimal screen lengths for each monitoring 

well, and if needed based on field observations (e.g., shallow aquifer thickness and transmissivity), 

monitoring well pairs may be installed within the shallow aquifer in order to evaluate groundwater 

quality at the base of the shallow aquifer as well as at the water table. Specifically: 

• If the thickness of the shallow aquifer is less than 20 feet thick, the standard screen length 

of ten feet will be lengthened to match the length of the saturated zone. 

• If the saturated zone is in excess of 20 feet thick, one well will be installed to intercept the 

surface of the water table to facilitate evaluation of constituents less dense than water (e.g., 

benzene) and second well would be installed to the bottom of the saturated zone to facilitate 

evaluation of the constituents denser than water (e.g. chlorinated solvents).   

 

The monitoring wells will be constructed with two-inch diameter Schedule 40 polyvinyl chloride 

(PVC) riser pipe and PVC well screen with a slot opening size of 0.010-inches.  A sand pack, 

consisting of a minimum circumferential thickness of one inch, will be placed within the annulus 

between the borehole and the well screen to a height of two feet above the top of screen.  A 

minimum of a two-foot thick bentonite seal will then be placed above the sand pack.  The 

remaining borehole between the bentonite seal and the ground surface will be backfilled with 

bentonite-cement grout or equivalent.  Flush-mounted steel protective casings will be set in a 

concrete pad installed at each monitoring well location to protect the riser pipes and the concrete 

will be sloped away from the monitoring well covers to facilitate positive drainage.  Soil cuttings 

from drilling operations will be containerized and will not be used as backfill in any of the 

monitoring wells.    

 

Once the monitoring wells are installed, each monitoring well will be developed using a 

combination of pumping and surging in accordance with the FSP.  Purged water from each 

monitoring well location will be containerized separately in accordance with Section 4.4 and the 

FSP.  The newly installed monitoring wells will be developed until the turbidity of the groundwater 

is less than 50 nephelometric turbidity unit (NTUs), or for a maximum of two hours each, 

whichever comes first.  

 

New monitoring wells will be surveyed by a New York State licensed surveyor for horizontal and 

vertical control.  Existing monitoring wells will be resurveyed for accuracy.  Survey information 

for the monitoring wells allows for water elevations to be calculated and a potentiometric map to 

be developed.    

 

 



 

 
Supplemental Remedial Investigation Work Plan  Sterling Drug Site #1(Curia) 

CHA Project No. 021341.000                 Page 14                               
 

 

4.2.1 Groundwater Sampling  

 

CHA has proposed a sampling approach that will include the sampling of the new monitoring wells 

in the October 2021 routine semiannual groundwater sampling round as follows:   

1. CHA will conduct two rounds of groundwater sampling for monitoring wells MW-3, MW-

19, MW-20, and MW-21 within two to three months from each other; one of the events 

will coincide with the ongoing October 2021 semi-annual groundwater sampling event.   

2. CHA will also conduct groundwater sampling from other existing Site monitoring wells 

consistent with the existing semiannual groundwater sampling program (October 2021).  

These wells include:  MW-5A, MW-6A, MW-8, MW-11A, MW-12, MW-14, MW-17, OS-

1A, OS-3, OS-4A, and OS-5A.    

Table 1 presents a summary of the proposed groundwater sampling and analysis plan, including 

the sample identifications, analytical parameters, and sampling rationale. QA/QC samples will be 

collected for groundwater samples for all applicable analyses according to the QAPP, included as 

Appendix C.  Category B laboratory reports will be provided as well as electronic data deliverables 

files for upload to NYSDEC’s EQuIS database.  Groundwater analytical data will also undergo 

data validation (see Section 4.5).   

 

Prior to sampling, water levels will be gauged in each monitoring well/piezometer in the 

monitoring well network for conversion to groundwater level elevation.  Monitoring wells slated 

for sampling will then be purged by bailing of approximately three well volumes, or until dry 

(whichever occurs first) to obtain representative groundwater samples.  During purging, 

groundwater from all monitoring wells will be monitored in the field for turbidity, pH, specific 

conductance, oxidation/reduction potential, and temperature using a YSI 556 MPS water quality 

meter (or equivalent) and a Hach 2100-P turbidity meter (or equivalent).  Purging of the monitoring 

wells may continue beyond three well volumes if stability is not achieved for three consecutive 

instrument readings in accordance with Section 3.3.2 of the FSP.  If the wells go dry during the 

purging process, CHA will allow the wells to recover overnight or to 90 percent recovery of the 

measured static water level (whichever is less) prior to collection of a sample.   

 

New dedicated PVC bailers will be installed at each of the new monitoring wells.  Existing wells 

in the monitoring program already have dedicated polyethylene bailers installed in them that will 

be reused for this proposed sampling event.  All non-disposable equipment will be decontaminated 

in accordance with Section 4.0 of the FSP to minimize the potential for cross-contamination 

between sampling locations.  Bottle requirements and handling procedures for each parameter are 

presented in the QAPP.  Sampling protocols are presented in the FSP.   
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The target minimum reporting limit for individual VOC analytes in groundwater will be 0.5 µg/L. 

Existing monitoring wells will be sampled for the Site COCs, which include benzene, 

chlorobenzene, toluene, 1,2-DCA, arsenic, and sodium.  Monitoring wells MW-8, MW-11A, and 

OS-1A through OS-5A are requested to be removed from semiannual sampling events due to their 

long history of non-detect VOC COC concentrations (see Table B in Appendix A).  VOC analytical 

results from these monitoring wells from the April 2021 semiannual groundwater sampling event 

were also non-detect using USEPA Method 8260 with a reporting limit of  0.5 µg/L.  The April 

2021 analytical data was submitted in the April 2021 Biannual Sampling Report (dated June 28, 

2021).     
 

Table 1: 

Supplemental Remedial Investigation Work Plan 

Sampling Program Summary 

Soil Samples 

Location ID Depth/Comment Analyses Rationale 

MW-19 At water table interface and at 

interval exhibiting highest 

potential for contamination, if 

present 

 TCL VOCs, TCL SVOCs, TAL metals, 

PCBs, pesticides, 1,4-dioxane, and 

PFAS   

Delineation of 

potential impacts 

east of MW-3 

MW-20 At water table interface and at 

interval exhibiting highest 

potential for contamination, if 

present 

 TCL VOCs and TAL metals Delineation of 

potential impacts 

east of MW-3 

MW-21 At water table interface and at 

interval exhibiting highest 

potential for contamination, if 

present 

 TCL VOCs and TAL metals Delineation of 

potential impacts 

northeast of MW-3 

Soil Duplicate N/A  Same parameters as associated boring 

location  

N/A 

Soil MS/MSD N/A Same parameters as associated boring 

location  

N/A 

Waste Soil N/A As Required by Contained-In 

Determination Request requirements 

and waste disposal facility (TCL VOCs 

and SVOCs, TAL Metals, total PCBs, 

full Toxicity Characteristic Leaching 

Procedure (TCLP), flash point, 

ignitability, corrosivity, and reactivity) 

Waste 

characterization 

 

 

 

 

Groundwater Sampling – New Monitoring Wells and MW-3 

Location ID Frequency Analyses Rationale 

MW-3 2 Rounds 

(October & December 2021) 

 

TCL VOCs Groundwater 

Quality 

Assessment at 

MW-3 

MW-19 2 Rounds 

(October & December 2021) 

 

TCL VOCs and TCL SVOCs, TAL 

Metals, PCBs, pesticides, 1,4-dioxane, 

and PFAS 

Delineation of 

potential impacts 

east of MW-3 
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Location ID Frequency Analyses Rationale 

MW-20 2 Rounds 

(October & December 2021) 

 

TCL VOCs and TAL Metals Delineation of 

potential impacts 

east of MW-3 

MW-21 2 Rounds 

(October & December 2021) 

 

TCL VOCs and TAL Metals Delineation of 

potential impacts 

east of MW-3 

Routine Groundwater Sampling – Semiannual Monitoring 

Location ID Frequency Analyses Rationale 

MW-5A Semiannually 

(Next Event – October 2021) 

Benzene, Chlorobenzene, Toluene,  

1,2-DCA, arsenic, sodium  

Continue 

Semiannual 

Monitoring  

MW-6A Semiannually 

(Next Event – October 2021) 

Benzene, Chlorobenzene, Toluene,  

1,2-DCA, arsenic, sodium 

Continue 

Semiannual 

Monitoring 

MW-8 Semiannually 

(Next Event – October 2021) 

Benzene, Chlorobenzene, Toluene,  

1,2-DCA,  

Continue 

Semiannual 

Monitoring 

MW-11A Semiannually 

(Next Event – October 2021) 

Benzene, Chlorobenzene, Toluene,  

1,2-DCA,  

Continue 

Semiannual 

Monitoring 

MW-12 Semiannually 

(Next Event – October 2021) 

Benzene, Chlorobenzene, Toluene,  

1,2-DCA, arsenic  

Continue 

Semiannual 

Monitoring  

MW-14A Semiannually 

(Next Event – October 2021)  

Benzene, Chlorobenzene, Toluene,  

1,2-DCA, arsenic  

Continue 

Semiannual 

Monitoring  

MW-17 Semiannually 

(Next Event – October 2021)  

Benzene, Chlorobenzene, Toluene,  

1,2-DCA, sodium 

Continue 

Semiannual 

Monitoring  

OS-1A Semiannually 

(Next Event – October 2021) 

Benzene, Chlorobenzene, Toluene,  

1,2-DCA 

Continue 

Semiannual 

Monitoring 

OS-3 Semiannually 

(Next Event – October 2021) 

Benzene, Chlorobenzene, Toluene,  

1,2-DCA 

Continue 

Semiannual 

Monitoring 

OS-4A Semiannually 

(Next Event – October 2021) 

Benzene, Chlorobenzene, Toluene,  

1,2-DCA 

Continue 

Semiannual 

Monitoring 

OS-5A Semiannually 

(Next Event – October 2021) 

Benzene, Chlorobenzene, Toluene,  

1,2-DCA 

Continue 

Semiannual 

Monitoring 

GW 

Duplicates 

 

Two Duplicates Expected Same parameters as associated 

monitoring well location   

N/A 

GW MS/MSD 

 

Two MS/MSD Sets Expected Same parameters as associated boring 

location   

N/A 

Equip. Blank 

(Aq.) 

N/A Same parameters as associated boring 

location   

N/A 

Trip Blanks 

(Aq.) 

As Needed TCL VOCs  N/A 
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Location ID Frequency Analyses Rationale 

Wastewater As Needed As required waste disposal facility 

(TCL VOCs and SVOCs, TAL Metals, 

total PCBs, and pesticides) 

Waste 

characterization 

Notes:   VOC:   Volatile Organic Compound 

 SVOC:   Semivolatile Organic Compound 

 TAL:   Target Analyte List 

 TCL:   Target Compound List 

 DCA:   Dichloroethane 

 PCB:   Polychlorinated Biphenyl 

 PFAS:   Per- and Polyfluoroalkyl Substances 

 

 

4.3 DECONTAMINATION PROCEDURES 

 

Decontamination procedures related to the investigative activities at the Site are described in the 

FSP, included as Appendix B.  

 

4.4 INVESTIGATION DERIVED WASTE 

 

Investigation Derived Waste (IDW) generated during the investigation will include soil cuttings, 

drilling wastewater, purge water, and decontamination water, as well as empty soil jars, personal 

protective equipment (PPE) and other project-related waste.  Handling procedures, including waste 

disposal characterization sampling for the IDW, are described in the Section 5.0 of the FSP, 

included as Appendix B.   

 

Soil cuttings will be drummed for subsequent off-site disposal.  Waste soil will be subject to 

characterization analyses based on the requirements of the Soil/Sediment Contained-In 

Determination Criteria and the waste disposal facility that will be receiving the soil.  It is 

anticipated that one composite waste characterization soil sample will be collected from drummed 

soil cuttings from each soil boring location.  Waste characterization analyses will include TCL 

VOCs and SVOCs, TAL Metals, total PCBs, full TCLP, flash point, ignitability, corrosivity, and 

reactivity.  A request for a Contained-In Determination will be submitted to the NYSDEC Division 

of Materials Management to request that the waste be classified as non-hazardous, if waste 

characterization analyses indicate that wastes meet non-hazardous thresholds.  Soil waste will be 

disposed offsite under proper manifest (if hazardous) or bill of lading/Contained-In Determination 

(if nonhazardous) to an appropriate disposal facility.   

 

Wastewater generated during drilling, well development, and groundwater sampling activities will 

be containerized for offsite disposal.  As requested by the NYSDEC, wastewater  generated from 

each new monitoring well location will be segregated and stored in its own separate container.  
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Wastewater will be subject to characterization based on the requirement of the Contained-In 

Determination Criteria and the waste disposal facility that will be receiving the wastewater.    One 

wastewater sample will be collected for waste characterization purposes from each container.  

Waste characterization analyses will include TCL VOCs and SVOCs, TAL Metals, total PCBs, 

and pesticides.  A request for a Contained-In Determination will be submitted to the NYSDEC 

Division of Materials Management to request that the waste be classified as non-hazardous, if 

waste characterization results indicate that wastewater meets non-hazardous criteria.  Wastewater 

will be disposed offsite under proper manifest (if hazardous) or bill of lading/Contained-In 

Determination (if nonhazardous) to an appropriate disposal facility.   

 

4.5 DATA VALIDATION 

 

A Data Usability Summary Report (DUSR) will be prepared for all soil and groundwater sample 

analyses for newly installed monitoring wells.  Groundwater sample analyses for monitoring well 

MW-3 will also be included in the DUSR. The DUSR will be prepared by Alpha Geoscience for 

submittal to the NYSDEC along with the laboratory analytical report.  

 

4.6 REPORTING 

 

An SRI Report will be prepared to summarize the information collected during this SRIWP.  The 

report will be prepared in accordance with the NYSDEC’s DER-10.  The October 2021 routine 

semiannual groundwater sampling event and the follow up standalone groundwater sampling event 

will be reported in the SRI Report.  The report will also include the following information and data 

pertaining to the Site: 

1. A summary of methodologies used during the investigation to obtain data. 

2. Boring/monitoring well installation/field sampling logs. 

3. Tables summarizing the analytical data for soil and groundwater samples collected 

including comparisons to appropriate standards, criteria, and guidance (e.g., 6 NYCRR Part 

375 Groundwater Protection and Industrial Use Soil Cleanup Objectives and NYSDEC 

TOGS 1.1.1 Groundwater Standards and Guidance Values).   

4. Groundwater contour maps to show the direction of the local groundwater flow.   

5. Figures showing the locations of the monitoring wells at the Site and exceedances of 

standards. 

6. Conclusions and recommendations regarding the Site’s groundwater status. 
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5.0 SITE-SPECIFIC PLANS 

 

5.1 FIELD SAMPLING PLAN 

 

The work described in this Work Plan for the SRI will be performed in accordance with the  FSP 

that has been developed for this project.  The FSP details the specific sampling objectives, 

procedures, and protocols associated with this project.   A copy of the FSP is provided in Appendix 

B. 

 

5.2 QUALITY ASSURANCE PROJECT PLAN 

 

A Quality Assurance Project Plan (QAPP) has also been prepared for the Site investigation 

activities and is included in Appendix C. The QAPP presents the policies, organization, objectives, 

functional activities and specific Quality Assurance (QA) and Quality Control (QC) activities 

designed to achieve the specific data quality goals associated with the SRI that will be conducted 

at the Site. 

 

5.3 HEALTH AND SAFETY PROTOCOLS 

 

A Site-specific Health and Safety Plan (HASP) was prepared following an assessment of known 

physical and chemical hazards present at the Site and an evaluation of the risks associated with the 

assessment and remedial actions.  Available Site information was examined and adequate warnings 

and safeguards for field personnel were selected and implemented.  All CHA field personnel are 

required to review and sign the HASP before entering the field.  Subcontractors to CHA are 

required to develop and implement their own HASP.  A copy of the Site-specific HASP is provided 

in Appendix D. 

 

5.4 COMMUNITY AIR MONITORING PROGRAM 

 

A Community Air Monitoring Plan (CAMP) consistent with NYSDEC requirements will be 

implemented during all intrusive work (soil borings and monitoring well installations). CHA 

utilized the NYSDOH generic CAMP as guidance for this project.  The CAMP for this 

investigation is included as Appendix E.  
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6.0 SCHEDULE 
 

 

The following table (Table 2) provides an estimated schedule for completion of the Sterling Drug 

Site #1 Supplemental Remedial Investigation.  The overall progress of the project will be 

dependent upon several factors including, but not limited to,  review and approval timeframes, 

time of year at which the final documents are complete, weather conditions, increased COVID 19 

work restrictions, etc.  

 

Table 2: Project Schedule 

DESCRIPTION 

ESTIMATED 

START 

ESTIMATED 

FINISH 

Supplemental Remedial Investigation Work Plan 

Development 

March 2020 

 

October 2021 

 

NYSDEC/NYSDOH Comment Period & Review of Work 

Plan 

April 2020 

 

October 2021  

 

Supplemental Remedial Investigation (includes October 

semiannual groundwater sampling event and  the follow up 

standalone groundwater sampling event) 

October 2021  
December 2021 

 

Supplemental Remedial Investigation Report Preparation December 

2021 

 

February 2022 

  

NYSDEC/NYSDOH Review & Approval of Investigation 

Report  

February  

2022 
April 2022 
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APPENDIX A 

 

Historic Groundwater Treatment System and Monitoring Well Analytical 

Data Summary Tables



Sample Date 

(month/day/year)
Influent Effluent Influent Effluent

9/15/2005 50.00 <0.5 2,300.00 <1.0 27,719.99

10/11/2005 71.00 <0.5 1,400.00 <1.0 -

11/21/2005 120.00 <0.5 3,900.00 <1.0 2,835,029.00

12/16/2005 430.00 <0.5 13,000.00 <1.0 2,850,655.00

1/31/2006 510.00 <0.5 14,000.00 <1.0 -

2/28/2006 400.00 <0.5 11,000.00 <1.0 -

3/31/2006 750.00 <0.5 24,000.00 <1.0 -

4/30/2006 91.00 <0.5 3,100.00 <1.0 -

5/31/2006 440.00 <0.5 15,000.00 <1.0 -

6/2/2006 140.00 <0.5 4,600.00 <1.0 2,994,980.00

7/7/2006 190.00 <0.5 11,000.00 <1.0 2,978,440.00

8/3/2006 180.00 <0.5 8,200.00 <1.0 3,016,100.00

9/27/2006 34.00 <0.5 2,500.00 <1.0 3,076,570.00

10/5/2006 14.00 <0.5 770.00 <1.0 3,084.54

11/16/2006 34.00 <0.5 930.00 <1.0 3,084.59

12/14/2006 160.00 <0.5 7,800.00 <1.0 3,086,265.00

1/31/2007
No document in 

filepath

No document in 

filepath

No document in 

filepath

No document in 

filepath

No document in 

filepath

2/28/2007 ↓ ↓ ↓ ↓ ↓

Table 1

2005 to Present

Benzene (ug/L) Chlorobenzene (ug/L)

Flow (Gallons)

Sterling Site No. 1

Groundwater Treatment System Analytical Results

Page 1 of 11



Sample Date 

(month/day/year)
Influent Effluent Influent Effluent

Table 1

2005 to Present

Benzene (ug/L) Chlorobenzene (ug/L)

Flow (Gallons)

Sterling Site No. 1

Groundwater Treatment System Analytical Results

3/31/2007 ↓ ↓ ↓ ↓ ↓

4/30/2007 ↓ ↓ ↓ ↓ ↓

5/31/2007 ↓ ↓ ↓ ↓ ↓

6/30/2007
No document in 

filepath

No document in 

filepath

No document in 

filepath

No document in 

filepath

No document in 

filepath

7/19/2007 150.00 <0.5 6,600.00 <1.0 319,860.00

9/6/2007 110.00 <0.5 3,600.00 <1.0 472,850.00

9/25/2007 110.00 1.70 3,400.00 3.10 449,090.00

10/19/2007 130.00 <0.5 3,400.00 <1.0 -

11/14/2007 15.00 <0.5 570.00 <1.0 22,351.78

12/28/2007 130.00 4.30 3,600.00 95.00 744,390.00

1/14/2008 160.00 <0.5 5,900.00 <1.0 -

2/11/2008 310.00 6.60 9,800.00 94.00 -

3/20/2008 67.00 <0.5 3,200.00 <1.0 -

4/3/2008 140.00 <0.5 6,100.00 <1.0 -

5/8/2008 110.00 <0.5 6,300.00 <1.0 -

6/13/2008 76.00 <0.5 1,200.00 <1.0 -

7/10/2008 160.00 <0.5 6,300.00 <1.0 1,171,350.00

8/7/2008 120.00 <0.5 5,000.00 <1.0 1,217,320.00
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Sample Date 

(month/day/year)
Influent Effluent Influent Effluent

Table 1

2005 to Present

Benzene (ug/L) Chlorobenzene (ug/L)

Flow (Gallons)

Sterling Site No. 1

Groundwater Treatment System Analytical Results

9/5/2008 100.00 <0.5 3,100.00 <1.0 1,300,490.00

10/9/2008 <0.5 <0.5 24.00 <1.0 1,370,110.00

11/6/2008 210.00 <0.5 6,800.00 <1.0 1,423,070.00

12/5/2008 190.00 0.80 7,300.00 6.70 147,108.00

1/22/2009 320.00 <0.5 12,000.00 <1.0 1,529,940.00

2/12/2009 330.00 <0.5 8,900.00 <1.0 1,563,630.00

3/13/2009 290.00 <0.5 11,000.00 <1.0 1,603,010.00

4/10/2009 240.00 <0.5 12,000.00 <1.0 1,642,450.00

5/13/2009 170.00 <0.5 9,600.00 <1.0 1,674,040.00

6/18/2009 56.00 <0.5 3,800.00 <1.0 1,728,600.00

7/10/2009 74.00 <0.5 4,700.00 <1.0 1,760,600.00

8/21/2009 <0.5 <0.5 1.40 <1.0 1,776,770.00

9/18/2009 7.30 <0.5 480.00 <1.0 1,801,540.00

10/8/2009 <0.5 <0.5 <1.0 <1.0 1,823,620.00

11/12/2009 320.00 <0.5 6,800.00 <1.0 1,859,090.00

12/10/2009 460.00 <0.5 12,000.00 <1.0 1,879,470.00

1/22/2010 870.00 <0.5 22,000.00 <1.0 1,919,060.00

2/11/2010 1,000.00 <0.5 24,000.00 <1.0 1,933,000.00
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Sample Date 

(month/day/year)
Influent Effluent Influent Effluent

Table 1

2005 to Present

Benzene (ug/L) Chlorobenzene (ug/L)

Flow (Gallons)

Sterling Site No. 1

Groundwater Treatment System Analytical Results

3/25/2010 650.00 <0.5 16,000.00 <1.0 1,967,940.00

4/16/2010 480.00 <0.5 16,000.00 <1.0 1,975,230.00

5/13/2010 15.00 <0.5 1,600.00 <1.0 1,975,260.00

6/17/2010 <0.5 <0.5 11.00 <1.0 1,993,240.00

7/15/2010 <0.5 <0.5 10.00 <1.0 1,995,680.00

8/31/2010 <200 <1.0 4,300.00 <1.0 -

9/16/2010 49.00 <0.5 1,500.00 <1.0 20,010.00

10/14/2010 7.70 <0.5 230.00 <1.0 57,090.00

11/12/2010 260.00 <0.5 6,900.00 <1.0 112,590.00

12/10/2010 480.00 <0.5 14,000.00 <1.0 154,090.00

1/14/2011 460.00 <0.5 16,000.00 <1.0 189,720.00

2/24/2011 480.00 <0.5 19,000.00 <1.0 239,230.00

3/10/2011 300.00 <0.5 11,000.00 <1.0 254,130.00

4/29/2011 400.00 <0.5 12,000.00 <1.0 32,001.00

5/20/2011 160.00 <0.5 7,300.00 <1.0 36,218.00

6/16/2011 130.00 <0.5 7,200.00 <1.0 41,114.00

7/1/2011 140.00 <0.5 8,600.00 <1.0 437,970.00

8/11/2011 23.00 <0.5 460.00 2.00 513,660.00
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Sample Date 

(month/day/year)
Influent Effluent Influent Effluent

Table 1

2005 to Present

Benzene (ug/L) Chlorobenzene (ug/L)

Flow (Gallons)

Sterling Site No. 1

Groundwater Treatment System Analytical Results

9/22/2011 4.70 <0.5 180.00 <1.0 592,660.00

10/31/2011
No October 

sample taken

Influent pump 

failure
-

No October 

sample taken

Influent pump 

failure

11/17/2011 210.00 <0.5 3,500.00 <1.0 685,410.00

12/23/2011 220.00 <0.5 4,400.00 <1.0 74,622.00

1/12/2012 410.00 <0.5 9,200.00 1.80 77,962.00

2/23/2012 590.00 0.80 12,000.00 7.90 85,198.00

3/23/2012 490.00 <0.5 9,900.00 <1.0 90,586.00

4/5/2012 310.00 <0.5 7,000.00 <1.0 927,260.00

5/31/2012 5.60 Not Available 86.00 Not Available 93,641.00

6/15/2012 64.00 <0.5 2,600.00 <1.0 93,981.00

7/27/2012 <0.5 <0.5 12.00 <1.0 98,307.00

8/30/2012 86.00 <0.5 34,000.00 <1.0 100,711.00

9/6/2012 210.00 <0.5 5,000.00 <1.0 101,475.00

10/4/2012 80.00 <0.5 3,000.00 <1.0 103,710.00

11/31/2012
No November 

sample taken

Influent pump 

failure
-

No November 

sample taken

Influent pump 

failure

12/7/2012 440.00 <0.5 7,400.00 <1.0 104,981.00

1/10/2013 340.00 <0.5 11,000.00 <1.0 105,132.00

2/8/2013 1,100.00 <0.5 11,000.00 <1.0 1,106,050.00
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Sample Date 

(month/day/year)
Influent Effluent Influent Effluent

Table 1

2005 to Present

Benzene (ug/L) Chlorobenzene (ug/L)

Flow (Gallons)

Sterling Site No. 1

Groundwater Treatment System Analytical Results

3/7/2013 720.00 8.40 13,000.00 7.50 113,934.00

4/4/2013 17.00 <0.5 240.00 <1.0 1,182,830.00

5/2/2013 780.00 <0.5 10,000.00 <1.0 123,842.00

6/17/2013 190.00 <0.5 5,500.00 <1.0 133,574.00

7/11/2013 0.80 <0.5 41.00 <1.0 138,255.00

8/8/2013 250.00 <0.5 3,800.00 <1.0 142,795.00

9/6/2013 <25 <0.5 900.00 <1.0 1,460,630.00

10/3/2013 24.00 <0.5 480.00 <1.0 147,908.00

11/15/2013 <0.5 <0.5 21.00 <1.0 152,651.00

12/26/2013 260.00 <0.5 5,700.00 <1.0 154,292.00

1/13/2014 110.00 <0.5 4,600.00 <1.0 156,962.00

2/7/2014 280.00 <0.5 6,800.00 <1.0 161,294.00

3/6/2014 360.00 <0.5 8,000.00 <1.0 166,607.00

4/3/2014 660.00 0.70 7,900.00 4.40 173,148.00

5/2/2014 120.00 <0.5 2,800.00 <1.0 1,794,370.00

6/27/2014 100.00 <0.5 2,800.00 <1.0 1,914,510.00

7/29/2014 26.00 <0.5 880.00 <1.0 195,036.00

8/21/2014 25.00 <0.5 1,100.00 <1.0 201,543.00
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Sample Date 

(month/day/year)
Influent Effluent Influent Effluent

Table 1

2005 to Present

Benzene (ug/L) Chlorobenzene (ug/L)

Flow (Gallons)

Sterling Site No. 1

Groundwater Treatment System Analytical Results

9/5/2014 22.00 <0.5 760.00 6.70 205,029.00

10/16/2014 2.40 <0.5 120.00 <1.0 -

11/25/2014 42.00 <0.5 830.00 <1.0 216,427.00

12/11/2014 150.00 <0.5 2,100.00 <1.0 220,183.00

1/28/2015 150.00 <0.5 3,000.00 <1.0 2,296,300.00

2/25/2015 140.00 <0.5 6,400.00 <1.0 230,247.00

3/20/2015 110.00 <0.5 4,800.00 <1.0 230,247.00

4/3/2015 110.00 <0.5 6,000.00 <1.0 230,247.00

5/14/2015 140.00 <0.5 4,200.00 <1.0 5,571.00

6/25/2015 63.00 <0.5 2,300.00 <1.0 12,143.00

7/10/2015 <0.5 <0.5 5.40 <1.0 13,750.00

8/21/2015 22.00 <0.5 810.00 <1.0 17,307.00

9/4/2015 11.00 <0.5 230.00 <1.0 195.30

10/29/2015 <0.5 <0.5 1.00 <1.0 27,596.00

11/13/2015 1.60 <0.5 23.00 <1.0 29,909.00

12/22/2015 36.00 <0.5 470.00 <1.0 34,276.00

1/21/2016 84.00 <0.5 2,900.00 <1.0 38,505.00

2/4/2016 130.00 <0.5 3,900.00 <1.0 40,407.00
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Sample Date 

(month/day/year)
Influent Effluent Influent Effluent

Table 1

2005 to Present

Benzene (ug/L) Chlorobenzene (ug/L)

Flow (Gallons)

Sterling Site No. 1

Groundwater Treatment System Analytical Results

3/4/2016 87.00 <0.5 2,700.00 <1.0 443,420.00

4/14/2016 100.00 <0.5 3,000.00 <1.0 480.86

5/20/2016 44.00 <0.5 1,500.00 <1.0 527,290.00

6/23/2016 5.50 <0.5 210.00 <1.0 57,632.00

7/27/2016 <1.0 <0.5 8.30 <1.0 63,175.00

9/2/2016 38.00 <0.5 1,400.00 <1.0 703,740.00

9/29/2016 51.00 <0.5 1,600.00 <1.0 735,020.00

10/13/2016 14.00 <0.5 960.00 <1.0 749,095.00

11/10/2016 69.00 <0.5 2,000.00 <1.0 781,922.00

12/21/2016 150.00 <0.5 3,500.00 <1.0 851,590.00

1/5/2017 190.00 <0.5 4,000.00 <1.0 875,675.00

2/17/2017 220.00 <0.5 7,800 (S+) <1.0 967,838.00

3/24/2017 90.00 <0.5 4,600.00 <1.0 973.86

4/13/2017 140.00 <0.5 5,400.00 <1.0 1,017,390.00

5/11/2017 72.00 <0.5 (M-) 4,300.00 <1.0 1,061,999.00

6/23/2017 34.00 <0.5 2,400.00 <1.0 1,102,735.00

7/6/2017 26.00 <0.5 1,800.00 <1.0 1,112,620.00

8/23/2017 84.00 <0.5 2,200.00 <1.0 1,173,473.00

Page 8 of 11



Sample Date 

(month/day/year)
Influent Effluent Influent Effluent

Table 1

2005 to Present

Benzene (ug/L) Chlorobenzene (ug/L)

Flow (Gallons)

Sterling Site No. 1

Groundwater Treatment System Analytical Results

9/25/2017 60.00 <0.5 1,800.00 <1.0 1,210,490.00

10/12/2017 55.00 <0.5 1,400.00 <1.0 1,224,072.00

11/9/2017 76.00 <0.5 1,600.00 <1.0 1,234,181.00

12/7/2017 62.00 <0.5 1,500 (S) <1.0 1,234,181.00

1/19/2018 1.20 <0.5 74.00 <1.0 1,234,181.00

2/1/2018 130.00 <0.5 4,100.00 <1.0 1,234,181.00

3/2/2018 90.00 <0.5 5,800.00 <1.0 1,234,180.00

4/26/2018 58.00 <0.5 2,400.00 <1.0 1,234,181.00

5/10/2018 48.00 <0.5 3,900.00 <1.0 1,234,181.00

6/8/2018 <0.5 <0.5 1,700.00 <1.0 1,234,181.00

7/5/2018 <12.0 <0.5 1,100.00 <1.0 1,234,181.00

8/31/2018 <12.0 <0.5 540.00 <1.0 1,234,180.00

9/27/2018 <5.0 (S) <0.5 270.00 <1.0 1,234,181.00

10/11/2018 27.00 <0.5 400.00 <1.0 1,234,181.00

11/19/2018 <5.0 <0.5 93.00 <1.0 1,234,181.00

12/6/2018 <5.0 <0.5 420.00 <1.0 1,234,180.00

1/3/2019 32.00 <0.5 1,900.00 <1.0 1,234,181.00

2/1/2019 79.00 <0.5 4,500.00 <1.0 1,234,181.00
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Sample Date 

(month/day/year)
Influent Effluent Influent Effluent

Table 1

2005 to Present

Benzene (ug/L) Chlorobenzene (ug/L)

Flow (Gallons)

Sterling Site No. 1

Groundwater Treatment System Analytical Results

3/1/2019 5.60 <0.5 270.0 (E) <1.0 1,234,181.00

4/12/2019 35.00 <0.5 1,800.00 <1.0 1,234,181.00

5/9/2019 50.00 <0.5 3,800.00 <1.0 1,234,181.00

6/21/2019 73.00 <0.5 2,800.00 <1.0 1,234,181.00

7/31/2019
No sample 

collected 

Electrical issure in 

pumps

No sample 

collected 

8/31/2019
No sample 

collected 

Electrical issure in 

pumps

No sample 

collected 

9/31/2019
No sample 

collected 

Electrical issure in 

pumps

No sample 

collected 

10/24/2019 40.00 <0.5 1,100.00 <1.0 1,234,180.00
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Sample Date 

(month/day/year)
Influent Effluent Influent Effluent

Table 1

2005 to Present

Benzene (ug/L) Chlorobenzene (ug/L)

Flow (Gallons)

Sterling Site No. 1

Groundwater Treatment System Analytical Results

11/7/2019 <5.0 <0.5 61.00 <1.0 1,234,180.00

12/5/2019 71.00 <0.5 2,000.00 <1.0 1,234,180.00

1/2/2020 81.00 <0.5 4,100.00 <1.0 1,234,180.00

2/27/2020 87.00 <0.5 4,200.00 <1.0 1,234,180.00

3/12/2020 130.00 <0.5 4,800.00 <1.0 1,234,180.00

4/9/2020 100.00 <0.5 6,600.00 <1.0 1,234,180.00

5/7/2020 76.00 <0.5 3,600.00 <1.0 1,234,180.00

6/4/2020 50.00 <0.5 2,600.00 <1.0 1,234,180.00

7/2/2020 < 25 <0.5 1,600.00 <1.0 1,234,180.00

8/27/2020 28.00 <0.5 1,500.00 <1.0 46.22

9/10/2020 30.00 <0.5 1,400.00 <1.0 68.79

10/31/2020 30.00 <0.5 1700 1.5 132.50

11/30/2020

Notes:
(E)- above quantitation range-Estimated

(M)- indicates a Matrix Spike below acceptable limits

(S)- indicates a Laboratory Control Sample spike recovery below acceptable limits.
(S+)- indicates a Lab Control Sample Recovery Spike above acceptable limits 

* Months where no specific sample date was noted, the last day of the month was used as a place holder.

* Months with no flow results are marked with (-)

*8/03-3/04 No samples were taken during this time period.  Ground water was directed to WWTP 

for treatment with permission from RCSD while system was being upgraded*

*GWTS was shut down from May '05 to August '05 for upgrades*

*GWTS was shut down from July '19 to September '19 for maintenance *
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Table B

Historic Groundwater Data

AMRI Rensselaer

MW-01 MW-01 MW-02 MW-02 MW-03 MW-03 MW-03 MW-03 MW-04/4A MW-04/4A MW-04/4A MW-04/4A MW-04/4A MW-05/5A MW-05/5A MW-05/5A MW-05/5A MW-5/5A MW-06/6A MW-06/6A MW-06 MW-06/6A MW-6/6A

01 MW-1 2 MW-2 3 Well 3 MW-3 MW-3 4 Well 4 MW-4 MW-4 MW-4 DUP 5 Well 5 MW-5 MW-5 MW-5A 6 Well 6 MW-6 MW-6 MW-6A

Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Lower Lower Lower Lower Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper

10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/22/1984 5/21/1985 10/28/1982 9/22/1983 10/22/1984 5/21/1985 5/21/1985 10/28/1982 9/22/1983 10/22/1984 5/21/1985 9/12/2002 10/28/1982 9/22/1983 10/22/1984 5/21/1985 9/12/2002

Analyte Units

VOCs

1,1,1-Trichloroethane µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

1,1,2,2-Tetrachloroethane µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

1,1,2-Trichloroethane µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

1,1-Dichloroethane µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

Benzene µg/L ND ND ND ND 17,400 280 400 691 123 ND ND <1 1.5 232 568 102 72.3 62 ND ND ND <1 <5

Toluene µg/L ND ND ND ND ND ND 1.0 1.6 21 ND ND <1 <1 224 186 6.0 5.6 <5 ND ND ND <1 <5

Chlorobenzene µg/L ND ND ND ND 81,100 874 12,600 11,500 1,040 ND 4.0 <1 <1 ND ND ND -- <5 ND ND 2.0 <1 <5

Total Xylenes µg/L -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,1-Dichloroethene µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

1,2-Trans dichloroethylene µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

1,2,4-Trichlorobenzene µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

1,2-Dichlorobenzene µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

1,2-Dichloroethane µg/L ND ND ND ND ND ND ND <1 ND ND ND <1 <1 68,700 9,920 1,100 613 820 208 ND 1.0 1.0 <5

1,2-Dichloropropane µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

1,2-Dichloropropylene µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

1,3-Dichlorobenzene µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

1,4-Dichlorobenzene µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

2-Chloroethylvinyl ether µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

Bromoform µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

Carbon tetrachloride µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

Chloroethane µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- 37 100 -- -- -- ND ND -- -- --

Chloroform µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

Dibromochloromethane µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

Dichlorobromomethane µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

Dichlorodifluoromethane µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

Ethylbenzene µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- 23 ND -- -- -- ND ND -- -- --

Hexachlorophene µg/L -- -- -- -- -- -- <1 -- -- -- <1 <1 -- -- -- 1.8 -- -- -- -- <1 --

Methyl bromide µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

Methyl chloride µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

Methylene chloride µg/L 37 17 42 34 140 ND -- -- 15 11 -- -- -- ND 382 -- -- -- ND 19 -- -- --

Tetrachloroethene µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

Trichloroethene µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

Trichlorofluoromethane µg/L ND ND ND ND ND ND -- -- 11 ND -- -- -- ND ND -- -- -- ND ND -- -- --

Vinyl chloride µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND ND -- -- -- ND ND -- -- --

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date
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Table B

Historic Groundwater Data

AMRI Rensselaer

MW-01 MW-01 MW-02 MW-02 MW-03 MW-03 MW-03 MW-03 MW-04/4A MW-04/4A MW-04/4A MW-04/4A MW-04/4A MW-05/5A MW-05/5A MW-05/5A MW-05/5A MW-5/5A MW-06/6A MW-06/6A MW-06 MW-06/6A MW-6/6A

01 MW-1 2 MW-2 3 Well 3 MW-3 MW-3 4 Well 4 MW-4 MW-4 MW-4 DUP 5 Well 5 MW-5 MW-5 MW-5A 6 Well 6 MW-6 MW-6 MW-6A

Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Lower Lower Lower Lower Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper

10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/22/1984 5/21/1985 10/28/1982 9/22/1983 10/22/1984 5/21/1985 5/21/1985 10/28/1982 9/22/1983 10/22/1984 5/21/1985 9/12/2002 10/28/1982 9/22/1983 10/22/1984 5/21/1985 9/12/2002

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date

SVOCs

2,3,7,8-TCDD µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

2,4,6-Trichlorophenol µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

2,4-Dichlorophenol µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

2,4-Dimethylphenol µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

2,4-Dinitrophenol µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

2,4-Dinitrotoluene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

2,6-Dinitrotoluene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

2-Chlorophenol µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

2-Nitrophenol µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

3,3'-Dichlorobenzidine µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

4,6-Dinitro-o-cresol µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

4-Bromophenyl phenyl ether µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

4-Chlorophenyl phenyl ether µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

4-Nitrophenol µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Aniline µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Bis(2-chloromethyl)ether µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Butyl benzyl phthalate µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Di-n-butylphthalate µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND 12 -- -- -- ND ND -- -- --

Di-n-octylphthalate µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Diethyl phthalate µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Dimethyl phthalate µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Isophorone µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

n-Nitroso dimethylamine µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

n-Nitrosodi-n-propylamine µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

n-Nitroso diphenylamine µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Nitrobenzene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

p-Chloro-m-cresol µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

1,2-Diphenyl hydrazine µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

2-Chloronaphthalene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Acenaphthene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Acenaphthylene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Acrolein µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Acrylonitrile µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Anthracene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Benzidine µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Benzo(a)anthracene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Benzo(a)pyrene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Benzo(b)fluoranthene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Benzo(ghi)perylene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Chrysene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Dibenzo(a,h)anthracene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Fluoranthene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Fluorene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Hexachlorobenzene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Hexachlorobutadiene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Hexachloroethane µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Indeno(1,2,3-cd)pyrene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Naphthalene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Pentachlorophenol µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Phenanthrene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Pyrene µg/L ND -- ND -- -- ND -- -- -- -- -- -- -- ND ND -- -- -- ND ND -- -- --

Total Organic Halides µg/L ND -- ND -- ND ND -- -- ND -- -- -- -- ND ND -- -- -- ND ND -- -- --

Phenol µg/L ND -- ND -- ND ND -- -- ND -- -- -- -- 185 ND -- -- -- ND ND -- -- --

Phenolics, Total µg/L ND <10 10 <10 30,000 50 -- -- 400 30 -- -- -- 310 150 -- -- -- 15 40 -- -- --
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Table B

Historic Groundwater Data

AMRI Rensselaer

MW-01 MW-01 MW-02 MW-02 MW-03 MW-03 MW-03 MW-03 MW-04/4A MW-04/4A MW-04/4A MW-04/4A MW-04/4A MW-05/5A MW-05/5A MW-05/5A MW-05/5A MW-5/5A MW-06/6A MW-06/6A MW-06 MW-06/6A MW-6/6A

01 MW-1 2 MW-2 3 Well 3 MW-3 MW-3 4 Well 4 MW-4 MW-4 MW-4 DUP 5 Well 5 MW-5 MW-5 MW-5A 6 Well 6 MW-6 MW-6 MW-6A

Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Lower Lower Lower Lower Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper

10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/22/1984 5/21/1985 10/28/1982 9/22/1983 10/22/1984 5/21/1985 5/21/1985 10/28/1982 9/22/1983 10/22/1984 5/21/1985 9/12/2002 10/28/1982 9/22/1983 10/22/1984 5/21/1985 9/12/2002

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date

Inorganics

Magnesium, Total µg/L 84,000 90,000 66,000 60,000 410,000 6,000 6,100 5,300 27,000 4,000 4,500 8,500 8,600 130,000 8,000 6,600 6,600 -- 125,000 10,000 9,200 11,000 --

Sodium, Total µg/L 230,000 200,000 180,000 100,000 750 30,000 25,000 22,000 6,500 300,000 164,000 144,000 134,000 210 700,000 901,000 794,000 -- 16,000 30,000 23,700 27,000 --

Calcium, Total µg/L 270,000 300,000 270,000 300,000 230,000 40,000 48,400 59,000 730,000 50,000 61,500 123,000 131,000 790,000 80,000 52,500 84,000 -- 140,000 100,000 75,200 100,000 --

Antimony, Total µg/L ND -- ND -- -- ND -- -- -- ND -- -- -- ND ND -- -- -- ND ND -- -- --

Arsenic, Total µg/L 8.0 5.0 ND ND 13 14 6.0 8.0 100 26 9.0 5.0 4.0 160 160 24 80 -- 2,000 1,900 662 1,000 --

Beryllium, Total µg/L ND -- ND -- -- ND -- -- -- ND -- -- -- ND ND -- -- -- ND ND -- -- --

Cadmium, Total µg/L ND -- ND -- -- ND -- -- -- ND -- -- -- ND ND -- -- -- ND ND -- -- --

Chromium, Total µg/L ND -- ND -- -- ND -- -- -- ND -- -- -- 230 38 -- -- -- 90 ND -- -- --

Copper, Total µg/L ND ND ND ND ND ND -- -- 60 ND -- -- -- 36 ND -- -- -- 138 30 -- -- --

Lead, Total µg/L 15 ND 16 ND 16 ND -- -- 50 ND -- -- -- 92 ND -- -- -- 180 ND -- -- --

Mercury, Total µg/L ND ND ND ND ND ND -- -- 4.0 0.30 -- -- -- 4.00 ND -- -- -- 17 2.2 -- -- --

Nickel, Total µg/L ND ND ND ND ND ND -- -- ND ND -- -- -- ND 16 -- -- -- ND ND -- -- --

Selenium, Total µg/L ND -- ND -- -- ND -- -- -- ND -- -- -- ND ND -- -- -- ND ND -- -- --

Silver, Total µg/L ND -- ND -- -- ND -- -- -- ND -- -- -- ND ND -- -- -- ND ND -- -- --

Thallium, Total µg/L ND -- ND -- -- ND -- -- -- ND -- -- -- ND ND -- -- -- ND ND -- -- --

Zinc, Total µg/L ND -- ND -- -- ND -- -- -- ND -- -- -- 170 40 -- -- -- 140 68 -- -- --

Cyanide µg/L 50 ND 50 ND 50 50 -- -- 54 50 -- -- -- 50 50 -- -- -- 50 50 -- -- --

PCBs

PCB 1242 µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

PCB 1254 µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

PCB 1221 µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

PCB 1232 µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

PCB 1248 µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

PCB 1260 µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

PCB 1016 µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

PCB Total µg/L -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pesticides/Herbicides

Aldrin µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

alpha-BHC µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

beta-BHC µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

gamma-BHC µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

delta-BHC µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

Chlodane µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

4,4'-DDT µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

4,4'-DDE µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

4,4'-DDD µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

Dieldrin µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

Endosulfan I µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

Endosulfan II µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

Endosulfan sulfate µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

Endrin µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

Endrin aldehyde µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

Heptachlor µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

Heptachlor epoxide µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

Toxaphene µg/L ND -- ND -- -- -- -- -- -- -- -- -- -- ND -- -- -- -- ND -- -- -- --

Other

Gross Alpha pCi/L ND -- ND -- ND -- -- -- NS -- -- -- -- ND -- -- -- -- ND -- -- -- --

Gross Beta pCi/L ND -- ND -- ND -- -- -- NS -- -- -- -- ND -- -- -- -- ND -- -- -- --

Total Coliform C/100 ND -- ND -- ND -- -- -- NS -- -- -- -- ND -- -- -- -- ND -- -- -- --

pH std 6.7 6.60 6.70 6.80 11.00 7.20 7.18 7.80 7.80 6.80 7.08 6.90 6.90 6.00 5.70 6.50 7.50 4.1 6.00 6.70 6.55 6.70 6.9

Chloride µg/L 498,000 578,000 364,000 312,000 337,000 26,000 23,500 22,000 457,000 16,000 75,400 90,000 85,000 201,000 678,000 412,000 170,000 -- 201,000 78,000 41,000 46,000 --

Sulfate SO4 µg/L 320,000 245,000 161,000 190,000 178,000 22,000 1,800 145,000 19,800 51,000 5,600 72,000 72,000 86,400 28,000 141,000 290,000 -- 86,400 65,000 16,000 70,000 --

Bicarbonate µg/l 440,000 278,000 630,000 596,000 -- 190,000 -- -- -- 298,000 -- -- -- -- 316,000 -- -- -- -- 222,000 -- -- --

Specific Conductance µm/cm 2,620 2,600 2,160 2,200 3,820 480 345 300 2,630 745 760 950 1,000 1,160 2,750 2,800 3,200,000 -- 1,160 890 420 480 --

Total Dissolved Solids µg/L 1,900,000 1,408,000 1,430,000 1,632,000 1,880,000 306,000 235,000 200,000 2,080,000 486,000 235,000 640,000 640,000 5,670,000 1,886,000 2,530,000 2,500,000 -- 850,000 546,000 366,000 350,000 --

Total Alkalinity µg/L -- -- -- -- -- -- 181,000 1,450,000 -- -- 441,000 3,900,000 4,000,000 -- -- 1,130,000 13,000,000 -- -- -- 187,000 1,600,000 --

Notes:

NS:  No Standard

ND:  Not Detected

Bolded: compound detected
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Table B

Historic Groundwater Data

AMRI Rensselaer

Analyte Units

VOCs

1,1,1-Trichloroethane µg/L

1,1,2,2-Tetrachloroethane µg/L

1,1,2-Trichloroethane µg/L

1,1-Dichloroethane µg/L

Benzene µg/L

Toluene µg/L

Chlorobenzene µg/L

Total Xylenes µg/L

1,1-Dichloroethene µg/L

1,2-Trans dichloroethylene µg/L

1,2,4-Trichlorobenzene µg/L

1,2-Dichlorobenzene µg/L

1,2-Dichloroethane µg/L

1,2-Dichloropropane µg/L

1,2-Dichloropropylene µg/L

1,3-Dichlorobenzene µg/L

1,4-Dichlorobenzene µg/L

2-Chloroethylvinyl ether µg/L

Bromoform µg/L

Carbon tetrachloride µg/L

Chloroethane µg/L

Chloroform µg/L

Dibromochloromethane µg/L

Dichlorobromomethane µg/L

Dichlorodifluoromethane µg/L

Ethylbenzene µg/L

Hexachlorophene µg/L

Methyl bromide µg/L

Methyl chloride µg/L

Methylene chloride µg/L

Tetrachloroethene µg/L

Trichloroethene µg/L

Trichlorofluoromethane µg/L

Vinyl chloride µg/L

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date

MW-07/7A MW-07/7A MW-08 MW-08 MW-08 MW-08 MW-09 MW-09 MW-09 MW-09 MW-10 MW-10 MW-11/11A MW-11/11A MW-12 MW-12 MW-12 MW-12 MW-14/14A MW-14/14A MW-14/14A MW-14/14A MW-16 MW-17 MW-17 MW-17

7 Well 7 8 Well 8 MW-8 MW-8 9 Well 9 MW-9 MW-9 10 MW-10 11 Well 11 12 Well 12 MW-12 MW-12 14 Well 14 MW-14 MW-14 MW-16 MW-17 MW-17 MW-17

Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Lower Lower Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Lower Upper Upper Upper

10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/22/1984 5/21/1985 10/28/1982 9/22/1983 10/22/1984 5/21/1985 10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/22/1984 5/21/1985 10/28/1982 9/22/1983 10/22/1984 5/21/1985 9/22/1983 12/2/1997 12/6/1997 9/12/2002

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND ND <1 ND ND ND <1 ND ND ND ND ND ND ND <1 20 25 9 20 ND 50 41 <5

ND ND ND ND ND <1 ND ND ND <1 ND ND ND ND ND ND ND <1 ND ND 1.0 7.3 ND 12 6 <5

ND ND 13 ND 2.0 <1 ND ND ND 1,210 ND ND ND ND ND ND 1.0 <1 90 10 48 <1 ND <5 <5 <5

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND ND <1 ND ND ND <1 ND ND ND ND 24 497 ND <1 17 ND 2.0 <1 ND 30 <5 <5

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND 11 ND 12 -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

-- -- -- -- -- <1 -- -- -- <1 -- -- -- -- -- -- -- <1 -- -- -- <1 -- -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

18 ND 51 23 -- -- 35 33 -- -- ND 26 ND ND 30 28 -- -- ND 30 -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --
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Historic Groundwater Data

AMRI Rensselaer

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date

SVOCs

2,3,7,8-TCDD µg/L

2,4,6-Trichlorophenol µg/L

2,4-Dichlorophenol µg/L

2,4-Dimethylphenol µg/L

2,4-Dinitrophenol µg/L

2,4-Dinitrotoluene µg/L

2,6-Dinitrotoluene µg/L

2-Chlorophenol µg/L

2-Nitrophenol µg/L

3,3'-Dichlorobenzidine µg/L

4,6-Dinitro-o-cresol µg/L

4-Bromophenyl phenyl ether µg/L

4-Chlorophenyl phenyl ether µg/L

4-Nitrophenol µg/L

Aniline µg/L

Bis(2-chloromethyl)ether µg/L

Butyl benzyl phthalate µg/L

Di-n-butylphthalate µg/L

Di-n-octylphthalate µg/L

Diethyl phthalate µg/L

Dimethyl phthalate µg/L

Isophorone µg/L

n-Nitroso dimethylamine µg/L

n-Nitrosodi-n-propylamine µg/L

n-Nitroso diphenylamine µg/L

Nitrobenzene µg/L

p-Chloro-m-cresol µg/L

1,2-Diphenyl hydrazine µg/L

2-Chloronaphthalene µg/L

Acenaphthene µg/L

Acenaphthylene µg/L

Acrolein µg/L

Acrylonitrile µg/L

Anthracene µg/L

Benzidine µg/L

Benzo(a)anthracene µg/L

Benzo(a)pyrene µg/L

Benzo(b)fluoranthene µg/L

Benzo(ghi)perylene µg/L

Chrysene µg/L

Dibenzo(a,h)anthracene µg/L

Fluoranthene µg/L

Fluorene µg/L

Hexachlorobenzene µg/L

Hexachlorobutadiene µg/L

Hexachloroethane µg/L

Indeno(1,2,3-cd)pyrene µg/L

Naphthalene µg/L

Pentachlorophenol µg/L

Phenanthrene µg/L

Pyrene µg/L

Total Organic Halides µg/L

Phenol µg/L

Phenolics, Total µg/L

MW-07/7A MW-07/7A MW-08 MW-08 MW-08 MW-08 MW-09 MW-09 MW-09 MW-09 MW-10 MW-10 MW-11/11A MW-11/11A MW-12 MW-12 MW-12 MW-12 MW-14/14A MW-14/14A MW-14/14A MW-14/14A MW-16 MW-17 MW-17 MW-17

7 Well 7 8 Well 8 MW-8 MW-8 9 Well 9 MW-9 MW-9 10 MW-10 11 Well 11 12 Well 12 MW-12 MW-12 14 Well 14 MW-14 MW-14 MW-16 MW-17 MW-17 MW-17

Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Lower Lower Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Lower Upper Upper Upper

10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/22/1984 5/21/1985 10/28/1982 9/22/1983 10/22/1984 5/21/1985 10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/22/1984 5/21/1985 10/28/1982 9/22/1983 10/22/1984 5/21/1985 9/22/1983 12/2/1997 12/6/1997 9/12/2002

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- -- -- -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

ND -- ND -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- ND ND -- -- ND -- -- --

ND -- ND -- -- -- ND ND -- -- ND -- ND ND ND ND -- -- ND ND -- -- ND -- -- --

10 <10 13 <10 -- -- 10 <10 -- -- 11 10 10 20 10 <0.01 -- -- 46 <10 -- -- 30 -- -- --
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Table B

Historic Groundwater Data

AMRI Rensselaer

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date

Inorganics

Magnesium, Total µg/L

Sodium, Total µg/L

Calcium, Total µg/L

Antimony, Total µg/L

Arsenic, Total µg/L

Beryllium, Total µg/L

Cadmium, Total µg/L

Chromium, Total µg/L

Copper, Total µg/L

Lead, Total µg/L

Mercury, Total µg/L

Nickel, Total µg/L

Selenium, Total µg/L

Silver, Total µg/L

Thallium, Total µg/L

Zinc, Total µg/L

Cyanide µg/L

PCBs

PCB 1242 µg/L

PCB 1254 µg/L

PCB 1221 µg/L

PCB 1232 µg/L

PCB 1248 µg/L

PCB 1260 µg/L

PCB 1016 µg/L

PCB Total µg/L

Pesticides/Herbicides

Aldrin µg/L

alpha-BHC µg/L

beta-BHC µg/L

gamma-BHC µg/L

delta-BHC µg/L

Chlodane µg/L

4,4'-DDT µg/L

4,4'-DDE µg/L

4,4'-DDD µg/L

Dieldrin µg/L

Endosulfan I µg/L

Endosulfan II µg/L

Endosulfan sulfate µg/L

Endrin µg/L

Endrin aldehyde µg/L

Heptachlor µg/L

Heptachlor epoxide µg/L

Toxaphene µg/L

Other

Gross Alpha pCi/L

Gross Beta pCi/L

Total Coliform C/100

pH std

Chloride µg/L

Sulfate SO4 µg/L

Bicarbonate µg/l

Specific Conductance µm/cm

Total Dissolved Solids µg/L

Total Alkalinity µg/L

Notes:

NS:  No Standard

ND:  Not Detected

Bolded: compound detected

MW-07/7A MW-07/7A MW-08 MW-08 MW-08 MW-08 MW-09 MW-09 MW-09 MW-09 MW-10 MW-10 MW-11/11A MW-11/11A MW-12 MW-12 MW-12 MW-12 MW-14/14A MW-14/14A MW-14/14A MW-14/14A MW-16 MW-17 MW-17 MW-17

7 Well 7 8 Well 8 MW-8 MW-8 9 Well 9 MW-9 MW-9 10 MW-10 11 Well 11 12 Well 12 MW-12 MW-12 14 Well 14 MW-14 MW-14 MW-16 MW-17 MW-17 MW-17

Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Lower Lower Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Lower Upper Upper Upper

10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/22/1984 5/21/1985 10/28/1982 9/22/1983 10/22/1984 5/21/1985 10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/28/1982 9/22/1983 10/22/1984 5/21/1985 10/28/1982 9/22/1983 10/22/1984 5/21/1985 9/22/1983 12/2/1997 12/6/1997 9/12/2002

81,000 20,000 410,000 60,000 51,300 56,000 67,000 5,000 59,000 3,700 32,000 80,000 NS 8,000 11,000 8,000 7,100 7,800 81,000 5,000 7,000 11,000 70,000 -- -- --

5,500 300,000 60,000 100,000 141,000 153,000 1,400 10,000 12,100 39,000 500,000 400,000 20,000 10,000 125,000 20,000 13,900 21,000 9,400 300,000 126,000 230,000 200,000 615,000 398,000 --

14,000 200,000 77,000 200,000 189,000 313,000 15,000 70,000 59,000 83,000 27,000 300,000 34,000 70,000 120,000 80,000 64,800 85,000 640,000 40,000 64,800 99,000 200,000 -- -- --

-- ND ND ND -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

ND ND 30 25 13 <5 13 6.0 <4.0 <5 ND ND 110 17 620 15 9.0 8.0 210 13,000 2,760 10,300 ND 20 <5 --

-- ND ND ND -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- ND ND ND -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- ND ND ND -- -- ND ND -- -- ND -- 40 ND ND ND -- -- -- ND -- -- ND -- -- --

ND ND 23 60 -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

8.0 ND 120 ND -- -- 160 ND -- -- ND ND 110 ND ND ND -- -- 8.0 ND -- -- ND -- -- --

ND ND ND ND -- -- 2.0 ND -- -- ND ND 7.0 2.1 ND ND -- -- ND ND -- -- ND -- -- --

ND ND ND ND -- -- ND ND -- -- ND ND ND ND ND ND -- -- ND ND -- -- ND -- -- --

-- ND ND ND -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- ND ND ND -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- ND ND ND -- -- ND ND -- -- ND -- ND ND ND ND -- -- -- ND -- -- ND -- -- --

-- ND 1,300 28 -- -- 2,000           12 -- -- ND -- 100 ND 230 16 -- -- -- ND -- -- ND -- -- --

50 50 50 50 -- -- 50 50 -- -- 50 ND 50 50 50 50 -- -- 50 50 -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

-- -- -- -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- -- -- -- -- ND -- -- --

ND -- ND -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- ND -- -- -- ND -- -- --

ND -- ND -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- ND -- -- -- ND -- -- --

ND -- ND -- -- -- ND -- -- -- ND -- ND -- ND -- -- -- ND -- -- -- ND -- -- --

7.00 6.60 6.10 6.60 6.60 6.80 6.40 6.90 7.07 7.20 10.10 6.70 6.90 6.90 5.90 6.60 6.60 6.60 6.60 6.5 6.76 6.8 7 10.07 -- 8

66,600 470,000 145,000 337,000 277,000 310,000 36,100 4,900 17,300 29,000 606,000 677,000 64.5 24,000 254,000 50,000 31,400 37,000 152,000 67,000 47,500 100,000 469,000 -- -- --

38,200 54,000 900 7,200 43,500 170,000 40,100 32,000 9,600 70,000 275,000 265,000 9 52,000 209,000 55,000 16,600 65,000 280,000 71,000 17,700 145,000 220,000 -- -- --

-- 172,000 -- 552,000 -- -- ND 152,000 -- -- -- 428,000 -- 228,000 -- 102,000 -- -- -- 712,000 -- -- 426,000 -- -- --

417 2,000 2,150 2,100 1,460 1,850 388 410 310 370 2,850 3,100 872 600 22,000 560 350 400 2,560 1,650 500 1,600 2,400 -- -- --

270,000 1,382,000 1,990,000 1,422,000 1,220,000 1,500,000 250,000 256,000 252,000 270,000 1,770,000 2,498,000 -- 414,000 800,000 344,000 326,000 280,000 2,430,000 1,322,000 538,000 1,100,000 1,742,000 -- -- --

-- -- -- -- 531,000 5,200,000 - -- 151,000 1,100,000 -- -- -- -- -- -- 143,000 1,250,000 -- -- 332,000 8,700,000 -- -- -- --
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Table B

Historic Groundwater Data

AMRI Rensselaer

Analyte Units

VOCs

1,1,1-Trichloroethane µg/L

1,1,2,2-Tetrachloroethane µg/L

1,1,2-Trichloroethane µg/L

1,1-Dichloroethane µg/L

Benzene µg/L

Toluene µg/L

Chlorobenzene µg/L

Total Xylenes µg/L

1,1-Dichloroethene µg/L

1,2-Trans dichloroethylene µg/L

1,2,4-Trichlorobenzene µg/L

1,2-Dichlorobenzene µg/L

1,2-Dichloroethane µg/L

1,2-Dichloropropane µg/L

1,2-Dichloropropylene µg/L

1,3-Dichlorobenzene µg/L

1,4-Dichlorobenzene µg/L

2-Chloroethylvinyl ether µg/L

Bromoform µg/L

Carbon tetrachloride µg/L

Chloroethane µg/L

Chloroform µg/L

Dibromochloromethane µg/L

Dichlorobromomethane µg/L

Dichlorodifluoromethane µg/L

Ethylbenzene µg/L

Hexachlorophene µg/L

Methyl bromide µg/L

Methyl chloride µg/L

Methylene chloride µg/L

Tetrachloroethene µg/L

Trichloroethene µg/L

Trichlorofluoromethane µg/L

Vinyl chloride µg/L

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date

OS-3 OS-3 OS-3 OS-4/4A OS-4/4A OS-4/4A OS-5/5A OS-5/5A PZ-17-1 PZ-17-1 PZ-17-2 PZ-17-2 PZ-17-3 PZ-17-3 PZ-17-4 PZ-17-6 VM-1 VM-2 VM-3 VM-4 VM-5 VM-6 VM-7 VE-1 VE-2 VE-3

OS-3 OS-3 OS-3 OS-4 OS-4 OS-4 OS-5 FB PZ-17-1 PZ-17-1 PZ-17-2 PZ-17-2 PZ-17-3 PZ-17-3 PZ-17-4 PZ-17-6 VM-1 VM-2 VM-3 VM-4 VM-5 VM-6 VM-7 VE-1 VE-2 VE-3

Offsite Offsite Offsite Offsite Offsite Offsite Offsite Offsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper

01/1984 10/22/1984 5/21/1985 01/1984 10/22/1984 5/21/1985 01/1984 01/1984 12/2/1997 12/6/1997 12/2/1997 12/6/1997 12/2/1997 12/6/1997 9/12/2002 9/12/2002 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND ND <1 ND ND <1 ND ND 57 39 59 26 370 <5 <5 <5 <120 30 <2500 <1200 <5 50,000 400 <120 3,000 <1200

ND ND <1 ND ND <1 29 11 <5 <5 <5 <5 24 <5 <5 <5 2,600 70 <2500 <1200 <5 <1200 4,400 2,800 <250 <1200

ND ND 1.5 ND ND 3.2 ND ND <5 <5 <5 <5 <5 <5 <5 <5 4,500 700 110,000 45,000 <5 45,000 9,000 4,500 <250 68,000

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2,900 150 <2500 <1200 <5 <1200 <250 6,800 <250 <1200

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND ND <1 ND ND <1 ND ND <5 <5 <5 <5 <5 <5 <5 <5 <120 25 <2500 <1200 <5 <1200 <250 <120 <250 <1200

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- <1 -- -- <1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table B

Historic Groundwater Data

AMRI Rensselaer

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date

SVOCs

2,3,7,8-TCDD µg/L

2,4,6-Trichlorophenol µg/L

2,4-Dichlorophenol µg/L

2,4-Dimethylphenol µg/L

2,4-Dinitrophenol µg/L

2,4-Dinitrotoluene µg/L

2,6-Dinitrotoluene µg/L

2-Chlorophenol µg/L

2-Nitrophenol µg/L

3,3'-Dichlorobenzidine µg/L

4,6-Dinitro-o-cresol µg/L

4-Bromophenyl phenyl ether µg/L

4-Chlorophenyl phenyl ether µg/L

4-Nitrophenol µg/L

Aniline µg/L

Bis(2-chloromethyl)ether µg/L

Butyl benzyl phthalate µg/L

Di-n-butylphthalate µg/L

Di-n-octylphthalate µg/L

Diethyl phthalate µg/L

Dimethyl phthalate µg/L

Isophorone µg/L

n-Nitroso dimethylamine µg/L

n-Nitrosodi-n-propylamine µg/L

n-Nitroso diphenylamine µg/L

Nitrobenzene µg/L

p-Chloro-m-cresol µg/L

1,2-Diphenyl hydrazine µg/L

2-Chloronaphthalene µg/L

Acenaphthene µg/L

Acenaphthylene µg/L

Acrolein µg/L

Acrylonitrile µg/L

Anthracene µg/L

Benzidine µg/L

Benzo(a)anthracene µg/L

Benzo(a)pyrene µg/L

Benzo(b)fluoranthene µg/L

Benzo(ghi)perylene µg/L

Chrysene µg/L

Dibenzo(a,h)anthracene µg/L

Fluoranthene µg/L

Fluorene µg/L

Hexachlorobenzene µg/L

Hexachlorobutadiene µg/L

Hexachloroethane µg/L

Indeno(1,2,3-cd)pyrene µg/L

Naphthalene µg/L

Pentachlorophenol µg/L

Phenanthrene µg/L

Pyrene µg/L

Total Organic Halides µg/L

Phenol µg/L

Phenolics, Total µg/L

OS-3 OS-3 OS-3 OS-4/4A OS-4/4A OS-4/4A OS-5/5A OS-5/5A PZ-17-1 PZ-17-1 PZ-17-2 PZ-17-2 PZ-17-3 PZ-17-3 PZ-17-4 PZ-17-6 VM-1 VM-2 VM-3 VM-4 VM-5 VM-6 VM-7 VE-1 VE-2 VE-3

OS-3 OS-3 OS-3 OS-4 OS-4 OS-4 OS-5 FB PZ-17-1 PZ-17-1 PZ-17-2 PZ-17-2 PZ-17-3 PZ-17-3 PZ-17-4 PZ-17-6 VM-1 VM-2 VM-3 VM-4 VM-5 VM-6 VM-7 VE-1 VE-2 VE-3

Offsite Offsite Offsite Offsite Offsite Offsite Offsite Offsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper

01/1984 10/22/1984 5/21/1985 01/1984 10/22/1984 5/21/1985 01/1984 01/1984 12/2/1997 12/6/1997 12/2/1997 12/6/1997 12/2/1997 12/6/1997 9/12/2002 9/12/2002 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table B

Historic Groundwater Data

AMRI Rensselaer

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date

Inorganics

Magnesium, Total µg/L

Sodium, Total µg/L

Calcium, Total µg/L

Antimony, Total µg/L

Arsenic, Total µg/L

Beryllium, Total µg/L

Cadmium, Total µg/L

Chromium, Total µg/L

Copper, Total µg/L

Lead, Total µg/L

Mercury, Total µg/L

Nickel, Total µg/L

Selenium, Total µg/L

Silver, Total µg/L

Thallium, Total µg/L

Zinc, Total µg/L

Cyanide µg/L

PCBs

PCB 1242 µg/L

PCB 1254 µg/L

PCB 1221 µg/L

PCB 1232 µg/L

PCB 1248 µg/L

PCB 1260 µg/L

PCB 1016 µg/L

PCB Total µg/L

Pesticides/Herbicides

Aldrin µg/L

alpha-BHC µg/L

beta-BHC µg/L

gamma-BHC µg/L

delta-BHC µg/L

Chlodane µg/L

4,4'-DDT µg/L

4,4'-DDE µg/L

4,4'-DDD µg/L

Dieldrin µg/L

Endosulfan I µg/L

Endosulfan II µg/L

Endosulfan sulfate µg/L

Endrin µg/L

Endrin aldehyde µg/L

Heptachlor µg/L

Heptachlor epoxide µg/L

Toxaphene µg/L

Other

Gross Alpha pCi/L

Gross Beta pCi/L

Total Coliform C/100

pH std

Chloride µg/L

Sulfate SO4 µg/L

Bicarbonate µg/l

Specific Conductance µm/cm

Total Dissolved Solids µg/L

Total Alkalinity µg/L

Notes:

NS:  No Standard

ND:  Not Detected

Bolded: compound detected

OS-3 OS-3 OS-3 OS-4/4A OS-4/4A OS-4/4A OS-5/5A OS-5/5A PZ-17-1 PZ-17-1 PZ-17-2 PZ-17-2 PZ-17-3 PZ-17-3 PZ-17-4 PZ-17-6 VM-1 VM-2 VM-3 VM-4 VM-5 VM-6 VM-7 VE-1 VE-2 VE-3

OS-3 OS-3 OS-3 OS-4 OS-4 OS-4 OS-5 FB PZ-17-1 PZ-17-1 PZ-17-2 PZ-17-2 PZ-17-3 PZ-17-3 PZ-17-4 PZ-17-6 VM-1 VM-2 VM-3 VM-4 VM-5 VM-6 VM-7 VE-1 VE-2 VE-3

Offsite Offsite Offsite Offsite Offsite Offsite Offsite Offsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper

01/1984 10/22/1984 5/21/1985 01/1984 10/22/1984 5/21/1985 01/1984 01/1984 12/2/1997 12/6/1997 12/2/1997 12/6/1997 12/2/1997 12/6/1997 9/12/2002 9/12/2002 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999 10/25/1999

11,000 8,800 7,600 10,000 10,500 20,000 36,000 ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

43,000 16,200 22,000 140,000 81,200 137,000 35,000 ND 383,000 248,000 211,000 250,000 1,400,000 680,000 -- -- -- -- -- -- -- -- -- -- -- --

95,000 52,700 60,000 75,000 61,200 154,000 230,000 ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND 22 <5 ND 26 <5 ND ND 26 <5 55 <5 167 <5 -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12 -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

21 -- -- 15 -- -- 24 62 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11 -- -- 100 -- -- ND 12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

10 -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

73 -- -- 75 -- -- 39 ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND -- -- ND -- -- ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

7 6.8 6.8 7.2 6.87 7.3 6.5 6.4 10.57 -- 9.96 -- 10.26 -- 6.4 6.6 -- -- -- -- -- -- -- -- -- --

63,000 70,000 36,000 250,000 103,000 220,000 31,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

63,000 9,200 71,000 37,000 15,500 95,000 91,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

124,000 -- -- 170,000 -- -- 498,000 5,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

622 400 370 1,300 630 1,000,000 1,230 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

588,000 326,000 300,000 768,000 477,000 720,000 828,000 16,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- 121,000 940,000 -- 231,000 2,150,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table B

Historic Groundwater Data

AMRI Rensselaer

Analyte Units

VOCs

1,1,1-Trichloroethane µg/L

1,1,2,2-Tetrachloroethane µg/L

1,1,2-Trichloroethane µg/L

1,1-Dichloroethane µg/L

Benzene µg/L

Toluene µg/L

Chlorobenzene µg/L

Total Xylenes µg/L

1,1-Dichloroethene µg/L

1,2-Trans dichloroethylene µg/L

1,2,4-Trichlorobenzene µg/L

1,2-Dichlorobenzene µg/L

1,2-Dichloroethane µg/L

1,2-Dichloropropane µg/L

1,2-Dichloropropylene µg/L

1,3-Dichlorobenzene µg/L

1,4-Dichlorobenzene µg/L

2-Chloroethylvinyl ether µg/L

Bromoform µg/L

Carbon tetrachloride µg/L

Chloroethane µg/L

Chloroform µg/L

Dibromochloromethane µg/L

Dichlorobromomethane µg/L

Dichlorodifluoromethane µg/L

Ethylbenzene µg/L

Hexachlorophene µg/L

Methyl bromide µg/L

Methyl chloride µg/L

Methylene chloride µg/L

Tetrachloroethene µg/L

Trichloroethene µg/L

Trichlorofluoromethane µg/L

Vinyl chloride µg/L

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date

SB-01 SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 SB-08 SB-09 SB-10 SB-11 SB-12 SB-14 SB-15 SB-16 SB-17 SB-18 SB-19 SB-20 SB-21 SB-22 SB-32 SB-33 SB-34 SB-35 SB-36 SB-37 SB-38 SB-39 SB-40 SB-41 GP-01-02

SB-01 SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 SB-08 SB-09 SB-10 SB-11 SB-12 SB-14 SB-15 SB-16 SB-17 SB-18 SB-19 SB-20 SB-21 SB-22 SB-32 SB-33 SB-34 SB-35 SB-36 SB-37 SB-38 SB-39 SB-40 SB-41 GP-01-02

Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper

5/25/1999 5/25/1999 5/25/1999 5/24/1999 5/24/1999 5/25/1999 5/25/1999 5/24/1999 5/25/1999 5/25/1999 5/26/1999 5/25/1999 5/26/1999 5/26/1999 5/26/1999 5/26/1999 5/26/1999 5/26/1999 5/26/1999 5/27/1999 5/27/1999 6/28/1999 6/28/1999 6/29/1999 6/28/1999 6/28/1999 6/28/1999 6/28/1999 6/28/1999 6/28/1999 6/28/1999 9/9/2002

Dry Dry

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

<5 <25 6 2,500 <1000 <10 27 230 67 <25 <50 17 26,000 1,100 1,800 160 <2500 -- 6,400 <5 <5 <5 70 54 <5 10 <5 500 180 -- <50 --

<5 <25 130 <2500 <1000 340 <5 <5 <5 <25 <50 5 24,000 1,000 <500 3,200 <2500 -- <500 <5 <5 <5 <50 <5 <5 18 240 14,000 18,000 -- 360 --

150 1400 270 97,000 33,000 <10 180 120 27 500 1,200 240 84,000 10,000 17,000 3,800 98,000 -- 15,000 7 36 31 890 28 9 240 260 <50 7,200 -- 800 --

<5 <25 23 <2500 <1000 <10 9 <5 <5 <25 <50 <5 1,100 12,000 <500 <100 <2500 -- <500 <5 <5 <5 130 <5 <5 38 66 <500 1,900 -- 80 --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

<5 <25 <5 <2500 <1000 <10 <5 <5 <5 <25 <50 <5 <1000 <500 <500 <100 <2500 -- <500 <5 <5 <5 <50 <5 <5 <10 <10 <500 <120 -- <50 --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Page 10 of 15
AMRI Rensselaer

CHA Project Number: 21341



Table B

Historic Groundwater Data

AMRI Rensselaer

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date

SVOCs

2,3,7,8-TCDD µg/L

2,4,6-Trichlorophenol µg/L

2,4-Dichlorophenol µg/L

2,4-Dimethylphenol µg/L

2,4-Dinitrophenol µg/L

2,4-Dinitrotoluene µg/L

2,6-Dinitrotoluene µg/L

2-Chlorophenol µg/L

2-Nitrophenol µg/L

3,3'-Dichlorobenzidine µg/L

4,6-Dinitro-o-cresol µg/L

4-Bromophenyl phenyl ether µg/L

4-Chlorophenyl phenyl ether µg/L

4-Nitrophenol µg/L

Aniline µg/L

Bis(2-chloromethyl)ether µg/L

Butyl benzyl phthalate µg/L

Di-n-butylphthalate µg/L

Di-n-octylphthalate µg/L

Diethyl phthalate µg/L

Dimethyl phthalate µg/L

Isophorone µg/L

n-Nitroso dimethylamine µg/L

n-Nitrosodi-n-propylamine µg/L

n-Nitroso diphenylamine µg/L

Nitrobenzene µg/L

p-Chloro-m-cresol µg/L

1,2-Diphenyl hydrazine µg/L

2-Chloronaphthalene µg/L

Acenaphthene µg/L

Acenaphthylene µg/L

Acrolein µg/L

Acrylonitrile µg/L

Anthracene µg/L

Benzidine µg/L

Benzo(a)anthracene µg/L

Benzo(a)pyrene µg/L

Benzo(b)fluoranthene µg/L

Benzo(ghi)perylene µg/L

Chrysene µg/L

Dibenzo(a,h)anthracene µg/L

Fluoranthene µg/L

Fluorene µg/L

Hexachlorobenzene µg/L

Hexachlorobutadiene µg/L

Hexachloroethane µg/L

Indeno(1,2,3-cd)pyrene µg/L

Naphthalene µg/L

Pentachlorophenol µg/L

Phenanthrene µg/L

Pyrene µg/L

Total Organic Halides µg/L

Phenol µg/L

Phenolics, Total µg/L

SB-01 SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 SB-08 SB-09 SB-10 SB-11 SB-12 SB-14 SB-15 SB-16 SB-17 SB-18 SB-19 SB-20 SB-21 SB-22 SB-32 SB-33 SB-34 SB-35 SB-36 SB-37 SB-38 SB-39 SB-40 SB-41 GP-01-02

SB-01 SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 SB-08 SB-09 SB-10 SB-11 SB-12 SB-14 SB-15 SB-16 SB-17 SB-18 SB-19 SB-20 SB-21 SB-22 SB-32 SB-33 SB-34 SB-35 SB-36 SB-37 SB-38 SB-39 SB-40 SB-41 GP-01-02

Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper

5/25/1999 5/25/1999 5/25/1999 5/24/1999 5/24/1999 5/25/1999 5/25/1999 5/24/1999 5/25/1999 5/25/1999 5/26/1999 5/25/1999 5/26/1999 5/26/1999 5/26/1999 5/26/1999 5/26/1999 5/26/1999 5/26/1999 5/27/1999 5/27/1999 6/28/1999 6/28/1999 6/29/1999 6/28/1999 6/28/1999 6/28/1999 6/28/1999 6/28/1999 6/28/1999 6/28/1999 9/9/2002

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table B

Historic Groundwater Data

AMRI Rensselaer

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date

Inorganics

Magnesium, Total µg/L

Sodium, Total µg/L

Calcium, Total µg/L

Antimony, Total µg/L

Arsenic, Total µg/L

Beryllium, Total µg/L

Cadmium, Total µg/L

Chromium, Total µg/L

Copper, Total µg/L

Lead, Total µg/L

Mercury, Total µg/L

Nickel, Total µg/L

Selenium, Total µg/L

Silver, Total µg/L

Thallium, Total µg/L

Zinc, Total µg/L

Cyanide µg/L

PCBs

PCB 1242 µg/L

PCB 1254 µg/L

PCB 1221 µg/L

PCB 1232 µg/L

PCB 1248 µg/L

PCB 1260 µg/L

PCB 1016 µg/L

PCB Total µg/L

Pesticides/Herbicides

Aldrin µg/L

alpha-BHC µg/L

beta-BHC µg/L

gamma-BHC µg/L

delta-BHC µg/L

Chlodane µg/L

4,4'-DDT µg/L

4,4'-DDE µg/L

4,4'-DDD µg/L

Dieldrin µg/L

Endosulfan I µg/L

Endosulfan II µg/L

Endosulfan sulfate µg/L

Endrin µg/L

Endrin aldehyde µg/L

Heptachlor µg/L

Heptachlor epoxide µg/L

Toxaphene µg/L

Other

Gross Alpha pCi/L

Gross Beta pCi/L

Total Coliform C/100

pH std

Chloride µg/L

Sulfate SO4 µg/L

Bicarbonate µg/l

Specific Conductance µm/cm

Total Dissolved Solids µg/L

Total Alkalinity µg/L

Notes:

NS:  No Standard

ND:  Not Detected

Bolded: compound detected

SB-01 SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 SB-08 SB-09 SB-10 SB-11 SB-12 SB-14 SB-15 SB-16 SB-17 SB-18 SB-19 SB-20 SB-21 SB-22 SB-32 SB-33 SB-34 SB-35 SB-36 SB-37 SB-38 SB-39 SB-40 SB-41 GP-01-02

SB-01 SB-02 SB-03 SB-04 SB-05 SB-06 SB-07 SB-08 SB-09 SB-10 SB-11 SB-12 SB-14 SB-15 SB-16 SB-17 SB-18 SB-19 SB-20 SB-21 SB-22 SB-32 SB-33 SB-34 SB-35 SB-36 SB-37 SB-38 SB-39 SB-40 SB-41 GP-01-02

Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper

5/25/1999 5/25/1999 5/25/1999 5/24/1999 5/24/1999 5/25/1999 5/25/1999 5/24/1999 5/25/1999 5/25/1999 5/26/1999 5/25/1999 5/26/1999 5/26/1999 5/26/1999 5/26/1999 5/26/1999 5/26/1999 5/26/1999 5/27/1999 5/27/1999 6/28/1999 6/28/1999 6/29/1999 6/28/1999 6/28/1999 6/28/1999 6/28/1999 6/28/1999 6/28/1999 6/28/1999 9/9/2002

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table B

Historic Groundwater Data

AMRI Rensselaer

Analyte Units

VOCs

1,1,1-Trichloroethane µg/L

1,1,2,2-Tetrachloroethane µg/L

1,1,2-Trichloroethane µg/L

1,1-Dichloroethane µg/L

Benzene µg/L

Toluene µg/L

Chlorobenzene µg/L

Total Xylenes µg/L

1,1-Dichloroethene µg/L

1,2-Trans dichloroethylene µg/L

1,2,4-Trichlorobenzene µg/L

1,2-Dichlorobenzene µg/L

1,2-Dichloroethane µg/L

1,2-Dichloropropane µg/L

1,2-Dichloropropylene µg/L

1,3-Dichlorobenzene µg/L

1,4-Dichlorobenzene µg/L

2-Chloroethylvinyl ether µg/L

Bromoform µg/L

Carbon tetrachloride µg/L

Chloroethane µg/L

Chloroform µg/L

Dibromochloromethane µg/L

Dichlorobromomethane µg/L

Dichlorodifluoromethane µg/L

Ethylbenzene µg/L

Hexachlorophene µg/L

Methyl bromide µg/L

Methyl chloride µg/L

Methylene chloride µg/L

Tetrachloroethene µg/L

Trichloroethene µg/L

Trichlorofluoromethane µg/L

Vinyl chloride µg/L

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date

GP-02-02 GP-03-02 GP-04-02 GP-05-02 GP-06-02 GP-07-02 GP-08-02 GP-09-02 GP-10-02 GP-11-02 GP-12-02 GP-13-02 GP-14-02 GP-15-02 GP-16-02 GP-17-02 GP-18-02 GP-19-02 GP-20-02 GP-21-02

GP-02-02 GP-03-02 GP-04-02 GP-05-02 GP-06-02 GP-07-02 GP-08-02 GP-09-02 GP-10-02 GP-11-02 GP-12-02 GP-13-02 GP-14-02 GP-15-02 GP-16-02 GP-17-02 GP-18-02 GP-19-02 GP-20-02 GP-21-02

Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper

9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

<5 -- 19 <5 <5 <5 <5 8 <5 18 12 <5 -- -- <5 <5 <5 5 19 <5

<5 -- 22 <5 <5 <5 <5 <5 <5 <5 <5 <5 -- -- <5 <5 <5 6 <5 <5

28 -- <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 -- -- <5 <5 <5 14 <5 <5

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

<5 -- <5 <5 <5 <5 <5 <5 <5 7 <5 <5 -- -- <5 <5 <5 <5 23 <5

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table B

Historic Groundwater Data

AMRI Rensselaer

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date

SVOCs

2,3,7,8-TCDD µg/L

2,4,6-Trichlorophenol µg/L

2,4-Dichlorophenol µg/L

2,4-Dimethylphenol µg/L

2,4-Dinitrophenol µg/L

2,4-Dinitrotoluene µg/L

2,6-Dinitrotoluene µg/L

2-Chlorophenol µg/L

2-Nitrophenol µg/L

3,3'-Dichlorobenzidine µg/L

4,6-Dinitro-o-cresol µg/L

4-Bromophenyl phenyl ether µg/L

4-Chlorophenyl phenyl ether µg/L

4-Nitrophenol µg/L

Aniline µg/L

Bis(2-chloromethyl)ether µg/L

Butyl benzyl phthalate µg/L

Di-n-butylphthalate µg/L

Di-n-octylphthalate µg/L

Diethyl phthalate µg/L

Dimethyl phthalate µg/L

Isophorone µg/L

n-Nitroso dimethylamine µg/L

n-Nitrosodi-n-propylamine µg/L

n-Nitroso diphenylamine µg/L

Nitrobenzene µg/L

p-Chloro-m-cresol µg/L

1,2-Diphenyl hydrazine µg/L

2-Chloronaphthalene µg/L

Acenaphthene µg/L

Acenaphthylene µg/L

Acrolein µg/L

Acrylonitrile µg/L

Anthracene µg/L

Benzidine µg/L

Benzo(a)anthracene µg/L

Benzo(a)pyrene µg/L

Benzo(b)fluoranthene µg/L

Benzo(ghi)perylene µg/L

Chrysene µg/L

Dibenzo(a,h)anthracene µg/L

Fluoranthene µg/L

Fluorene µg/L

Hexachlorobenzene µg/L

Hexachlorobutadiene µg/L

Hexachloroethane µg/L

Indeno(1,2,3-cd)pyrene µg/L

Naphthalene µg/L

Pentachlorophenol µg/L

Phenanthrene µg/L

Pyrene µg/L

Total Organic Halides µg/L

Phenol µg/L

Phenolics, Total µg/L

GP-02-02 GP-03-02 GP-04-02 GP-05-02 GP-06-02 GP-07-02 GP-08-02 GP-09-02 GP-10-02 GP-11-02 GP-12-02 GP-13-02 GP-14-02 GP-15-02 GP-16-02 GP-17-02 GP-18-02 GP-19-02 GP-20-02 GP-21-02

GP-02-02 GP-03-02 GP-04-02 GP-05-02 GP-06-02 GP-07-02 GP-08-02 GP-09-02 GP-10-02 GP-11-02 GP-12-02 GP-13-02 GP-14-02 GP-15-02 GP-16-02 GP-17-02 GP-18-02 GP-19-02 GP-20-02 GP-21-02

Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper

9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table B

Historic Groundwater Data

AMRI Rensselaer

Well name

Sample Name

Onsite/offsite location

Upper/Lower Aquifer

Sample Date

Inorganics

Magnesium, Total µg/L

Sodium, Total µg/L

Calcium, Total µg/L

Antimony, Total µg/L

Arsenic, Total µg/L

Beryllium, Total µg/L

Cadmium, Total µg/L

Chromium, Total µg/L

Copper, Total µg/L

Lead, Total µg/L

Mercury, Total µg/L

Nickel, Total µg/L

Selenium, Total µg/L

Silver, Total µg/L

Thallium, Total µg/L

Zinc, Total µg/L

Cyanide µg/L

PCBs

PCB 1242 µg/L

PCB 1254 µg/L

PCB 1221 µg/L

PCB 1232 µg/L

PCB 1248 µg/L

PCB 1260 µg/L

PCB 1016 µg/L

PCB Total µg/L

Pesticides/Herbicides

Aldrin µg/L

alpha-BHC µg/L

beta-BHC µg/L

gamma-BHC µg/L

delta-BHC µg/L

Chlodane µg/L

4,4'-DDT µg/L

4,4'-DDE µg/L

4,4'-DDD µg/L

Dieldrin µg/L

Endosulfan I µg/L

Endosulfan II µg/L

Endosulfan sulfate µg/L

Endrin µg/L

Endrin aldehyde µg/L

Heptachlor µg/L

Heptachlor epoxide µg/L

Toxaphene µg/L

Other

Gross Alpha pCi/L

Gross Beta pCi/L

Total Coliform C/100

pH std

Chloride µg/L

Sulfate SO4 µg/L

Bicarbonate µg/l

Specific Conductance µm/cm

Total Dissolved Solids µg/L

Total Alkalinity µg/L

Notes:

NS:  No Standard

ND:  Not Detected

Bolded: compound detected

GP-02-02 GP-03-02 GP-04-02 GP-05-02 GP-06-02 GP-07-02 GP-08-02 GP-09-02 GP-10-02 GP-11-02 GP-12-02 GP-13-02 GP-14-02 GP-15-02 GP-16-02 GP-17-02 GP-18-02 GP-19-02 GP-20-02 GP-21-02

GP-02-02 GP-03-02 GP-04-02 GP-05-02 GP-06-02 GP-07-02 GP-08-02 GP-09-02 GP-10-02 GP-11-02 GP-12-02 GP-13-02 GP-14-02 GP-15-02 GP-16-02 GP-17-02 GP-18-02 GP-19-02 GP-20-02 GP-21-02

Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite Onsite

Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper Upper

9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002 9/9/2002

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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LIST OF ACRONYMS & ABBREVIATIONS 

 

AMRI    AMRI Rensselaer, Inc. (now known as Curia New York, Inc.) 

CHA    CHA Consulting, Inc. 

Curia    Curia New York, Inc.  
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1.0 INTRODUCTION 

 

This Field Sampling Plan (FSP) has been prepared for the Sterling Drug Site #1 (Site) located at 33 

Riverside Avenue in the City of Rensselaer, New York, and is to be utilized during the Supplemental 

Remedial Investigation (SRI) at the Site.  The Site location is shown on Figure 1 in the Supplemental 

Remedial Investigation Work Plan (SRIWP), and a Site plan is provided on Figure 2 in the SRIWP.  

Curia New York, Inc. (Curia) as current Site owner/operator will be conducting the SRI.  AMRI 

Rensselaer, Inc. (AMRI) changed its name to Curia in July 2021.     

 

This FSP outlines the protocols which will be followed during the SRI activities and has been 

prepared as an appendix to the SRIWP for the project. Unless otherwise specified, all activities will 

be performed in accordance with the CHA Consulting, Inc. (CHA) Standard Operating Procedures 

(SOP’s) that are included in Appendix A to this document.   

 

The following activities will be conducted as part of the site investigation activities:  

• Drilling soil borings and installing monitoring wells;  

• Collection of subsurface soil samples; 

• Collection of groundwater samples; 

• Equipment decontamination; and 

• Investigation derived waste handling. 
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2.0 GENERAL SAMPLING PROTOCOLS 

 

The sampling approach and rationale for sample collection is described in the SRIWP.  The Data 

Quality Objectives for the project and the quality assurance and quality control procedures for the 

project are described in the Quality Assurance Project Plan (QAPP), found in Appendix C of the 

SRIWP.  Sampling activities will be conducted in a manner to protect both workers and the general 

public in accordance with the Health and Safety Plan (HASP), found in Appendix D of the SRIWP.  

2.1 SAMPLE DESIGNATION 

Subsurface soil samples will be identified in accordance with CHA SOP#103 Sample Naming and 

Numbering.  In summary, each sample will be uniquely defined by including the media type, 

location number, depth, and date(e.g. SOIL-19(4’-6’)_YYYYMMDD) 

 

Since previous groundwater sample naming have used the monitoring well identification in the 

name (e.g. MW-10_YYYYMMDD), this naming convention will be continued for future 

groundwater sampling at the Site.  

2.2 SAMPLE HANDLING 

A new pair of disposable nitrile gloves will be used at each location sampled for chemical analyses. 

Additional glove changes will be undertaken as conditions warrant. 

 

Sample containers will be new and delivered from the laboratory prior to the sampling event. Sample 

containers will come with the proper volume of chemical preservative appropriate for the type of 

analysis as detailed in CHA SOP#603.  

 

After sample collection, the sample containers will be labeled and logged onto a chain of custody 

record described in the QAPP.  The sample containers will be placed on ice and/or ice packs in 

laboratory-supplied rigid coolers after collection and labeling.  The remaining space in the coolers 

will be filled with packing material to cushion the containers during transportation or shipment.   

 

For this project, CHA staff will hand deliver the sample coolers to the Adirondack Environmental 

Services, Inc. facility in Albany, New York, or coordinate with their courier service for pick up at 

the Site. 
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Samples will remain under the control of CHA’s field representative until relinquished to the 

laboratory or commercial courier under chain-of-custody (see QAPP).   

2.3 FIELD DOCUMENTATION 

Pertinent field survey and sampling information shall be recorded in a logbook or on field logs 

during each day of the field effort per CHA SOP#101 Field Logbook and Photographs.  At a 

minimum, entries in a logbook shall include: 

•  Date and time of starting work 

•  Names of all personnel at site 

•   Weather conditions  

•  Purpose of proposed work effort 

•  Sampling equipment to be used and calibration of equipment 

•  Description of work area 

•  Location of work area, including map reference 

•  Details of work effort, particularly any deviation from the field operations plan or standard 

operating procedures 

•  Field observations 

•  Field measurements (e.g., photoionization detector (PID) readings) 

•  Field laboratory analytical results 

•  Daily health and safety entries, including levels of protection 

•  Type, number, and location of samples 

•  Sampling method, particularly deviations from the standard operating procedures 

•  Sample location and number 

•  Sample handling, packaging, labeling, and shipping information (including destination) 
 

In addition to keeping logs, photographs will be taken to provide a physical record to augment the 

fieldworker's written observations.  Photographs will be taken with an intrinsically safe camera 

provided by Curia.  For each photograph taken, several items shall be recorded in the field logbooks: 

• Date and time 

• Name of photographer 

• General direction faced and description of the subject 

 

Additional protocols specific to each sampling method are presented in the following sections. 
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3.0  INVESTIGATION ACTIVITIES 

 

3.1 SOIL BORINGS 

 

As part of the RI, three shallow soil borings will be drilled using a hollow-stem auger (HSA) drill rig 

or a direct push drill rig with HSA capabilities.  All three soil borings will be converted into 

monitoring wells (MW-19 through MW-21).  Proposed soil boring locations are shown on Figure 4 

of the SRIWP. The soil borings will be advanced approximately to the top of the dense silt/clay 

aquitard layer below the shallow unconfined aquifer.  Bedrock is not expected to be encountered.  

The depth and location of each boring may vary depending upon access, Site conditions, and the 

geologic/hydrologic conditions encountered during the drilling activities.  

 

Soil samples will be collected continuously from grade to final depth using a two-inch split-spoon 

sampler or Macrocore® sampler.  The soil samples will then be screened in the field for visual, 

olfactory, and photoionic evidence of contamination immediately upon opening the spoons.  Soils 

will be logged in the field using a modified soil classification method, and soil lithology will be 

recorded on Soil Probe Logs in accordance with CHA SOP#303.   

 

Up to two soil samples will be collected from each soil boring location and submitted to an off-site 

New York State Department of Health (NYSDOH) Environmental Laboratory Approval Program 

(ELAP)-certified laboratory (Adirondack Environmental Services) for analysis as shown in Table 1 

of the SRIWP.  Subsurface soil samples collected for the analysis of volatile organic compounds 

(VOCs) will be collected using a Terra CoreTM sampler or equivalent. The sampling device will be 

inserted into the undisturbed soil from the split-spoon sampler. The 5-gram plug of soil will be 

capped and sent to the laboratory where it will be preserved, extracted, and analyzed.  The remaining 

sample volume will be homogenized by the following process and submitted to the lab for analysis 

of inorganics (arsenic and sodium): 

1. Remove rocks, twigs, leaves and other debris from the sampling device.  

2. Place the sample into a stainless-steel bowl and thoroughly mix using a stainless-steel spoon. 

3. Scrape the sample from the sides, corners and bottom of bowl, roll to the middle of the bowl 

and mix.  

4. Quarter the sample and move to the four corners of the bowl. Each quarter will be 

individually mixed and rolled to the center of the bowl and then the entire sample will be 

mixed again. 
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5. Place the sample into the appropriate glassware required for each of the remaining 

parameters. 

 

Before drilling at each boring location and after drilling at the last location, the drilling equipment 

and all non-disposable sampling equipment will be decontaminated in accordance with the protocols 

established in Section 4 of this FSP.  Drill cuttings will be managed as described in Section 5.  Soil 

borings will be converted into groundwater monitoring wells as described in Section 3.2. 

 

As noted in Section 3.2, three additional borings may be installed to facilitate the installation of well 

pairs depending on the thickness of the saturated zone of the shallow aquifer.  However, no split 

spoon soil sampling or collection of samples for laboratory analysis will be performed in the 

second/shallower boring of with the well pair, if the additional borings are determined necessary. 

 

3.2 MONITORING WELL INSTALLATION PROCEDURES 

 

The three soil borings will be converted to permanent, flush-mount groundwater monitoring wells in 

accordance with CHA SOP#309.  Monitoring wells will be constructed with two-inch diameter 

Schedule 40 polyvinyl chloride (PVC) riser pipe and well screen.  Well screens will have a slot 

opening size of 0.010-inches.  A sand pack, consisting of a minimum circumferential thickness of 

one inch, will be placed within the annulus between the borehole and the well screen to a height of 

two feet above the top of the screen.  A two-foot bentonite seal will then be placed above the screen. 

The remaining borehole between the bentonite seal and the ground surface will be backfilled with 

bentonite-cement grout (or equivalent).  Flush-mounted steel protective casings will be installed at 

each monitoring well location to protect the riser pipes.  The casings will be set in a concrete pad 

that is sloped away from the casings to promote positive drainage.  Soil cuttings from drilling 

operations will not be used as backfill in any of the monitoring wells.    

 

If needed and based on field observations (e.g., shallow aquifer thickness and transmissivity), 

monitoring well pairs may be installed within the shallow aquifer in order to evaluate groundwater 

quality at the base of the shallow unconfined aquifer as well as at the water table, as described in the 

SRIWP.  Specifically: 

• If the thickness of the shallow aquifer is less than 20 feet thick, the standard screen length of 

ten feet will be lengthened to match the length of the saturated zone. 

• If the saturated zone is in excess of 20 feet thick, one well will be installed to intercept the 

surface of the water table to facilitate evaluation of constituents less dense than water (e.g. 

petroleum-related compounds) and second well would be installed to the bottom of the 
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saturated zone to facilitate evaluation of the constituents denser than water (e.g. chlorinated 

solvents).   

 

Once the monitoring wells are installed, each monitoring well will be developed using a combination 

of pumping and surging in accordance with CHA SOP#311. The newly installed monitoring wells 

will be developed until the turbidity of the groundwater is less than 50 Nephelometric turbidity units 

(NTUs), or for a maximum of two hours each, whichever comes first. The locations of existing and 

proposed monitoring wells are shown on Figure 4 of the SRIWP. 

 

3.3 GROUNDWATER SAMPLING GENERAL REQUIREMENTS 

 

Routine semiannual groundwater sampling events occur in April and October of each year.  

Groundwater sampling of monitoring wells MW-19 through MW-21 will be incorporated into the 

October 2021 semiannual groundwater sampling event.  Additionally, monitoring wells MW-3, and 

MW-19 through MW-21 will be sampled two to three months after the October 2021 event.  For the 

October 2021 semiannual groundwater sampling event, groundwater samples will be collected 

approximately two weeks after well development.    

 

Prior to sampling, water levels will be gauged, and wells will be purged as further described in 

subsequent sections. New dedicated PVC bailers will be installed at each new well.  Existing wells 

have dedicated polyethylene bailers already installed at each well in the monitoring program.    All 

non-disposable equipment will be cleaned in accordance with Section 4.0 of the FSP to minimize the 

potential for cross-contamination.  Bottle requirements and handling procedures are presented in the 

QAPP and sampling protocols are presented below. Samples will be collected and submitted for the 

analyses shown in Table 1 of the SRIWP.     

    

3.3.1 Water Level Measurements 

 

A round of groundwater levels will be collected from available monitoring wells at the Site 

immediately prior to groundwater sampling and will be used with monitoring well elevation data to 

estimate direction of groundwater flow.   

 

The water level in all monitoring wells will be measured to the nearest 0.01 foot using a Solinst 

electronic water level meter (or equivalent) and recorded prior to the collection of any samples in 

accordance with CHA SOP#313. Historic data from the Site indicate that non-aqueous phase liquid 

(NAPL) is not present, so use of an oil/water interface probe is not proposed.  Using the monitoring 
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well riser elevations and depth to groundwater measurements, CHA will record the water level 

elevations and construct a groundwater potentiometric surface map.  The monitoring well depth and 

depth to water data will be used to calculate the volume of water in the monitoring well casing.  

Water level measuring equipment that contacts well water will be cleaned in accordance with 

Section 4.0 to minimize the potential for cross-contamination between monitoring well locations.  

 

3.3.2 Well Sampling 

Monitoring well sampling will be carried out in accordance with CHA SOP#315 for Conventional 

Groundwater Sampling.  CHA SOP#315 has been developed in accordance with the NYSDEC 

requirements for field activities contained in DER-10.  In summary the following protocol will be 

adhered to: 

1. Personnel involved in well purging will wear a new pair of disposable nitrile gloves for each 

well.   

2. Water will be evacuated using dedicated PVC bailers attached with new rope.  

3. Water quality measurements for dissolved oxygen (DO), oxidation-reduction potential, 

specific conductance, pH, turbidity, and temperature will be taken every three to five 

minutes.   

4. The monitoring well will have reached stability and purging will be considered complete 

when they are within the following ranges for three (3) consecutive readings or two hours of 

purging has elapsed: 

 

Dissolved Oxygen     ±10% 

Oxidation-Reduction Potential (redox)  ±10% 

Specific Conductance     ±3% of reading 

pH       ±0.1 units 

Turbidity      ±10% 

 

5. Samples will be collected in the following order: (1) VOCs and (2) inorganics.   

6. Samples will be transferred to laboratory-suppled containers, which will be labeled and 

stored in a rigid cooler with bagged ice.     

7. Groundwater samples will be analyzed for the parameters shown in Table 1 of the SRIWP. 

8. Sample preservation details are presented in the QAPP.  Sample containers will be prepared 

by the laboratory and will be pre-labeled and pre-preserved. 

9. Calibration of all field instruments will be conducted in accordance with the manufacturer’s 

instructions.   

10. Quality Assurance/Quality Control (QA/QC) samples will be collected in accordance with 
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the QAPP. 

11. Non-disposable sampling equipment will be decontaminated in accordance with the 

protocols established in Section 4.  Purge water will be managed as described in Section 5. 

12. All field personnel shall remove personal protective equipment (PPE) after decontamination 

of equipment has been completed.  Removal of PPE and decontamination of personnel will 

be in accordance with CHA SOP#505.  

 

3.4 SURVEY 

 

After installation, the elevation of the top of the flush-mount casings and top of PVC at each new 

monitoring well location will be surveyed by a New York State licensed surveying firm 

subcontracted by CHA and tied into the existing site survey data.  Existing monitoring wells will 

also be re-surveyed for accuracy.  The survey data is necessary to compute water elevations at each 

monitoring well location and estimate the overall direction of groundwater flow.       
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4.0 EQUIPMENT DECONTAMINATION 

 

Prior to mobilization, the drill rig shall be thoroughly cleaned to remove oil, grease, mud, and other 

foreign matter. Subsequently, before initiating drilling at each boring location, samplers, downhole 

steel drilling equipment, and other non-disposable equipment will be cleaned to prevent cross-

contamination. All cleaning will be conducted at a predetermined on-site location. Cleaning will be 

accomplished using the procedures outlined in the following sections and in accordance with CHA 

SOPs.  

 

4.1 SMALL EQUIPMENT 

 

For all activities, dedicated sampling equipment is preferred.  However, if non-dedicated equipment 

is used (i.e. split spoon sampler), the required decontamination procedure for all manual sampling 

equipment used to collect samples for chemical analysis is provided in CHA SOP#501 and 

summarized below: 

1. Disassemble equipment, as required.   

2. Remove gross contamination from the equipment by brushing and then rinsing with tap 

water.  

3. Wash with Alconox and tap water.  

4. Rinse with tap water.   

5. Rinse with distilled water.   

6. Air dry equipment.   

 

Decontaminated equipment will be placed on polyethylene sheeting in order to avoid contacting a 

contaminated surface prior to use. 

 

Field personnel will use a new pair of outer gloves before handling sample equipment after it is 

cleaned.   

 

4.2 LARGE EQUIPMENT 

 

The permanent components of the drill rig (body, tracks, etc.) are not expected to contact 

contaminated soils since the work will be performed primarily in an area covered by asphalt and, 

therefore, will not require decontamination.   
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Other large drill rig equipment, such as augers and drill rods, will contact contaminated soil and 

groundwater.  Therefore, a temporary decontamination pad will be constructed for steam cleaning 

these types of equipment as well as smaller metal tools between borehole/monitoring well locations. 

The decontamination pad will be constructed to contain wastewater for proper disposal (See Section 

5.0) and will include polyethylene sheeting over an impervious surface and raised sides for 

containment of decontamination fluids.     
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5.0 INVESTIGATION DERIVED WASTE 

 

All soil removed from intrusive activities will be drummed.  Full drums will be stored in a 

predetermined staging area to be characterized and disposed of at a permitted disposal facility.  

Approximately four (4) drums of soil are anticipated from these activities.   

 

Waste soil that is contaminated with benzene and chlorobenzene derived from solvents is classified 

as hazardous waste per NYSDEC regulations.  During the SRI, waste soil will be subject to 

characterization analyses based on the requirements of the Soil/Sediment Contained-In 

Determination Criteria and the waste disposal facility that will be receiving the soil.  It is anticipated 

that one composite waste characterization soil sample will be collected from drummed soil cuttings 

from each soil boring location (3 total).  Waste characterization analyses will include target 

compound list (TCL) VOCs and semivolatile organic compounds (SVOCs), target analyte list (TAL) 

metals, total polychlorinated biphenyls (PCBs), full Toxicity Characteristic Leaching Procedure 

(TCLP), flash point, ignitability, corrosivity, and reactivity. A request for a Contained-In 

Determination will be submitted to the NYSDEC Division of Materials Management to request that 

the waste soil be classified as non-hazardous if waste characterization analyses indicate that wastes 

meet non-hazardous thresholds.  Soil waste will be disposed offsite under proper manifest (if 

hazardous) or bill of lading/Contained-In Determination (if nonhazardous) to an appropriate disposal 

facility.   

 

Wastewater generated during drilling, well development, and groundwater sampling activities will 

be containerized and disposed of offsite.  As requested by the NYSDEC, wastewater  generated from 

each new monitoring well location will be segregated and stored in its own separate container.  

Wastewater will be subject to characterization based on the requirement of the Contained-In 

Determination Criteria and the waste disposal facility that will be receiving the wastewater.  One 

wastewater sample will be collected for waste characterization purposes from each container.    

Waste characterization analyses will include TCL VOCs and SVOCs, TAL metals, total 

polychlorinated biphenyls (PCBs), and pesticides.   A request for a Contained-In Determination will 

be submitted to the NYSDEC Division of Materials Management to request that the waste be 

classified as non-hazardous, if waste characterization results indicate that wastewater meets non-

hazardous criteria.  Wastewater will be disposed offsite under proper manifest (if hazardous) or bill 

of lading/Contained-In Determination (if nonhazardous) to an appropriate disposal facility.       
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Gloves, personal protection equipment, sampling materials, etc. will be collected daily and disposed 

of as solid waste.  If gloves and other PPE show signs of being heavily impacted with soils or 

wastes, they will be drummed for disposal with other IDW.  All work will be performed in 

accordance with CHA SOP#507.   
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FIELD LOGBOOK AND PHOTOGRAPHS 

A. PURPOSE/SCOPE: 

To produce an accurate and reliable record of all field activities, including field observations, sample 

collection activities, etc.  

All pertinent field survey and sampling information shall be recorded in a logbook or on field logs during 

each day of the field effort.  

In addition to keeping logs, photographs will be taken to provide a physical record to augment the field 

worker's written observations.  They can be valuable to the field team during future inspections, informal 

meetings, and hearings.  Photographs should be taken with a camera-lens system having a perspective 

similar to that afforded by the naked eye.  A photograph must be documented if it is to be a valid 

representation of an existing situation. 

B. EQUIPMENT/MATERIALS: 

 Bound Field Book (with waterproof paper) or Field Logs  

 Chain-of-Custody, Other Appropriate Forms 

 Indelible Ink Pens 

 Digital Camera with 50 mm lens or similar.   

C. PROCEDURE: 

1. At a minimum, entries in a logbook shall include: 

a. Date and time of starting work 

b. Names of all personnel at site 

c. Summary of key conversations with contractors, agency representatives, etc. 

d. Purpose of proposed work effort 

e. Sampling equipment to be used 

f. Field calibration of equipment or documentation of calibration of rented equipment 

g. Description of work area 

h. Location of work area, including map reference.  Document sample locations with references 

to fixed landmarks (e.g., 10 feet from southwest corner of building). 

i. Details of work effort, particularly any deviation from the field operations plan or standard 

operating procedures 

j. Field observations and field measurements (e.g., pH) 

k. Field laboratory analytical results 

l. Personnel and equipment decontamination procedures 

m. Daily health and safety entries, including levels of protection 

n. Type and number of samples 
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FIELD LOGBOOK AND PHOTOGRAPHS 

o. Sampling method, particularly deviations from the standard operating procedures 

p. Sample location and number 

q. Sample handling, packaging, labeling, and shipping information (including destination) 

r. Time of leaving site. 

For each photograph taken, several items shall be recorded in the field logbooks: 

a. Date and time – Camera set to record on photo  

b. Name of photographer 

c. General direction faced and description of the subject 

d. Sequential number of the photograph  

e. Always attempt to include an object in the photograph that helps show scale 

f. Always try to shoot at approximately 50mm focal length (what human eye sees). 

2. Each day's entries will be initialed and dated at the end by the author, and a line will be drawn 

through the remainder of the page. 

D. QA/QC REQUIREMENTS: 

All entries in the logbook shall be made in indelible ink.  All corrections shall consist of single line-out 

deletions that are initialed. 

The field task leader shall be responsible for ensuring that sufficient detail is recorded in the logbooks, and 

shall review the site logbooks daily.  

E. SPECIAL CONDITIONS: 

Photographs should be downloaded from the camera to the project folder and notes regarding the 

photographs should accompany the photos.  Photographs should be no larger than 2 MB each unless they 

are being utilized for presentation purposes.  CHA has software available to decrease file sizes if necessary.   

As noted above, if a bound logbook is not used, then a field observation form must be used and information 

above should be captured on the form.  

F. REFERENCES: 

None 

G. APPENDICES/FORMS: 

Not Applicable 

END OF SOP 

Final Check by C. Burns 10/2/15 
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SAMPLE NAMING AND NUMBERING 

A. PURPOSE/SCOPE: 

The success of large environmental programs is greatly affected by the efficiency of data management and 

analysis. When performing environmental sampling, one of the most critical steps is appropriately naming 

or numbering samples so that they are uniquely identified and can be distinguished from all other samples 

by all future users. 

Some of the potential benefits that can be obtained by adopting a naming convention include the following: 

a. To ensure that every sample collected at a site has a unique identifier  

b. To enhance clarity in cases of potential ambiguity   

c. To help avoid "naming collisions" that might occur when the data is imported into our Equis 

or other databases; and  

d. To provide meaningful data to be used in project handovers.  

Note that many of our sampling programs are performed at sites with previously established sample 

locations and in these cases, we would not change sample names.  Additionally, this process shall be 

applied at larger, more complex sites, and/or sites that are required to follow a site- specific QAAP.  Simpler 

naming conventions may be implemented for small, simple sites.   

B. EQUIPMENT/MATERIALS: 

 Field Logbook 

 Field Sample Login Sheet 

 Site Map/ Work Plan 

 Sampling Forms 

 Chain-of-Custody 

 Sample Containers with Labels 

C. PROCEDURE: 

1. Each sample shall be uniquely defined by a multi-field name.  In general, three fields are required:  

[Project # or Name] – [Media Type] – [Location Name/Sequential Number]. 

2. If using a site name, abbreviate to 2-3 letters. (e.g., Congress St site would be “CS”). 

3. Use the following abbreviations for media types: 

 

 Subsurface Soil ....................................... SOIL 

 Surface Soil ............................................. SURF 

 Sediment ................................................. SED 

Groundwater ........................................... GW 

 Surface Water ......................................... SW 

 Waste Water ............................................ WW 

 Soil Vapor ............................................... SV 

 Storm Water ............................................ STORM 
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SAMPLE NAMING AND NUMBERING 

 

4. All samples collected at a site shall be numbered sequentially for each media type, regardless of 

the field event or project phase. The use of hyphens to separate segments of a sample name is 

beneficial for sample name readability. It is also beneficial to use enough leading zeros to 

accommodate the Sequential Number (or sys_loc_code) portion of the sample name, which will 

assist in sorting sample IDs in the data management program or database (see EQUIS discussion 

below). 

5. Do not include information such as time, sample depths, etc. in the name.  This information should 

be recorded as defined in Section F (below). 

6. In no cases shall the multi-field name be longer than 30 characters, including dashes.  Ensure that 

each name is clearly written on both the sample label as well as the Chain of Custody. 

7. Do not use special characters (e.g. #, ‘, “, @, !) when naming samples. Including such characters 

in the Serial Number (sys_loc_codes) or Sample Number (sys_sample_codes) can be incompatible 

with the database. 

8. For QA/QC blank samples use the following abbreviations in place of the media type: 

 

 Trip Blank ............................................... TB 

 Equipment Rinse (Field Blank) .............. FB 

Duplicate ................................................. DUP 

Matrix Spike ........................................... MS 

 Matrix Spike Duplicate ........................... SD 

For Duplicate and MS/MSD samples we need to make sure we include the parent sample name. Add 

the DUP, MS or MSD indicator after the Sequential Number.  

For Blind Duplicate samples, use the CHA indicator in place of the Sequential Number. The location 

should be recorded in the field logs for our evaluation purposes. For example, a blind duplicate sample 

number for soil collected at the 005 location would be “CS-SOIL-CHA-1.” 

You would record in the field log that the blind soil duplicate CHA-1 has SOIL-12345-005 as its parent 

sample. 

9. Option to Include the Sample Collection Date - As an option, the date may be included in the 

sample name. NYS Electronic Data Deliverable guidance suggests using dates in the 

YYYYDDMM format. Placing the year first provides for ease of sorting data in the database: 

However, adding the date adds 9 characters to the sample name thus increasing the complexity of 

sample numbering. The date is captured on the Chain-of-Custody and in field records. 

D. QA/QC REQUIREMENTS: 

All data must be documented on field data sheets or within site logbooks. 

Field personnel should verify that all sample data and supporting information in log books is correct prior 

to leaving the site. 
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E. SPECIAL CONDITIONS: 

NYSDEC EQUIS Considerations: 

NYSDEC uses EQuIS for data management and generally requires data to be submitted in EQuIS format. 

EQuIS has three different sample name related fields, a sample_name, a sys_sample_code and a location_ 

name. Location_name will almost always be simplified to something like SW-1, GW-2 etc. and is usually 

the last field of the sample name. 

In terms of the other two, sample_name is what we record in the field. That is limited to 30 characters of 

text.  

The laboratory generates the sys_sample_code by taking the sample_name field and adding another 

qualifier, such as the sample delivery group or work order number. EQuIS requires that the 

sys_sample_code field be unique within a database. This is limited to 40 characters of text so it typically 

will be the sample name plus up to 10 characters.  

It is recommended to keep the CHA sample name as short as possible to work with the EQuIS format. The 

basic sample names identified above are 14 to 17 characters long. If the optional date format is used, sample 

names will be 23 to 26 characters which is near the limit for what EQuIS can accommodate (and you may 

have issues physically fitting the sample names legibly into the COC form). 

F. REFERENCES: 

NYSDEC, DER-10, Technical Guidance for Site Investigation and Remediation, May 2010, 

http://www.dec.ny.gov/docs/remediation_hudson_pdf/der10.pdf 

NYSDEC, Electronic Data Delivery Manual, January 2013, 

http://www.dec.ny.gov/docs/remediation_hudson_pdf/eddmanual.pdf 

New Jersey Department of Environmental Protection, August 2005, Field Sampling Procedures Manual, 

Chap. 6, http://www.nj.gov/dep/srp/guidance/fspm/ 

G. APPENDICES/FORMS: 

Not Applicable 

 

END OF SOP 

Final Check by C. Burns 12/2/15 
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BOREHOLE INSTALLATION AND SAMPLING 

A. PURPOSE/SCOPE: 

The following SOP presents a description of the methods generally employed for the installation of 

boreholes and the collection of subsurface soil samples.  Boreholes are typically advanced to define 

geologic conditions; allow the installation of monitoring wells and piezometers; and allow the collection 

of subsurface soil samples (generally above the water table) for chemical analysis.  Although several 

manual methods are available for the collection of subsurface soils samples (e.g. hand augers, post-hole 

augers [see SOP #305 and SOP #307]), the most common method used by CHA to advance boreholes is a 

drill rig equipped with hollow-stem augers (HSA) or direct-push technology (DPT).  Representative 

samples are most often collected utilizing split-spoon samplers or Macrocore technology.   

The purpose of drilling test borings is typically to characterize the lateral and vertical extent of 

contamination in the unsaturated zone.  The test borings may also be used to allow the installation of ground 

water monitoring wells.  Test borings may also be used to determine the subsurface characteristics for the 

purpose of geotechnical investigations. 

B. EQUIPMENT/MATERIALS: 

Drilling will be performed by a licensed drilling firm under the direction of CHA staff.  The drilling field 

crew will consist of a driller, a driller's assistant, and a CHA field geologist/engineer.  The field 

geologist/engineer will supervise drilling operations and conduct the geologic logging of the boreholes.  A 

list of typical equipment needed for installation of monitoring wells at the site is summarized in the table 

included in SOP #309.  

C. PROCEDURE: 

1. Subcontractor Responsible for Utility Clearance - Subcontractor shall take all reasonable 

precautions, including contacting the appropriate utility organizations (USPFO, Dig Safe, etc.), in 

order to verify there are no buried utilities at the test boring and test pit locations.  

2. The drilling rig and sampling equipment may be required to be decontaminated by steam-cleaning 

(high pressure, hot water) prior to drilling and in between borings, depending on the job 

requirements  

3. The borings will be drilled with direct push technology (DPT), hollow-stem augers, flush joint 

casing, open hole or any combination depending on the type of information needed, geologic 

conditions, and other limitations that may be imposed due to contamination or state or federal 

guidelines. The boring shall be advanced to match the sampling interval (continuous or standard 

sampling). 

4. Drilling progress and information about the formations encountered shall be recorded by the 

geologist on the field boring log.  The information should include total depth drilled, depths and 

thickness of strata, problems with borehole advancement, fill materials encountered, and water 

levels.  
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BOREHOLE INSTALLATION AND SAMPLING 

Hollow Stem Auger/Flush Joint Driven Casing 

a. At the chosen depth interval, drive a clean, standard, 24-inch long, 2-inch O.D. split-spoon 

sampler into the soil a distance of 24 inches using a 140 lb hammer, free falling 30 inches.  

Record the number of blows required to drive the sampler every 6 inches on the field boring 

log.  Discontinue driving the sampler if 100 blows have been applied and the sampler has not 

been driven 6 inches.  If 6 inches of penetration has been achieved, discontinue driving the 

sampler after 50 blows has failed to penetrate fully any of the remaining 6 inch intervals. The 

first six inches seats the spoon, the next 12 inches represents the Standard Penetration 

Resistance, and the last six inches is driven to insure sample recovery. 

b. Retrieve the sampler from the borehole and place it on a clean, flat surface.  Open the sampler 

and immediately scan the sample with an air monitoring instrument (e.g., HNu or OVA) if 

appropriate to the purpose of the investigation.  Record instrument readings on the field boring 

log.   

 

Direct Push Technology 

a. The DPT is hydraulically powered and mounted in a customized four-wheel drive vehicle. 

Position the base of the sampling device on the ground over the sampling location and 

hydraulically raise the vehicle on the base. As the weight of the vehicle is transferred to the 

probe, the probe is pushed into the ground.  

b. Soil samples will be collected with a Macrocore (or equivalent). The sample tube is pushed 

and/or vibrated to a specified depth. The interior plug of the sample tube is then removed by 

inserting small-diameter threaded rods. Drive the sample tube an additional foot to collect the 

soil sample. Withdraw the probe sections and sample tube. 

 

Shelby Tube Sampling 

a. Further, describe and record the following properties of the sample:  Sample length recovered, 

presence of any slough in sampler, basic soil type (e.g., sand, gravel, clay), structure, texture, 

sorting, grain size, grain shape, degree of saturation, competency, color, odor, staining, and 

presence of foreign material(s).  Refer to SOP#301, Field Description of Soils. 

b. After the soil within the sampler has been described, it will be placed in sealed sample jars 

directly from the sampling device.   

c. If appropriate to the investigation, the air space surrounding the borehole shall be scanned with 

a FID or PID and Explosimeter during all drilling activities to determine the presence or 

absence of volatile organic compounds.  Results of this air monitoring shall be recorded on the 

Geologic Field Log.  Activities shall proceed according to the site HSP if the presence of 

volatile organic compounds is indicated. 

 

5. Upon completion of the test boring, all drill cuttings shall either be placed back in the borehole or 

will be drummed based on potential contaminants encountered. 

6. Note the locations of the borings on a site map and/or mark the locations of the boreholes with a 

labeled wooden stake. 
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BOREHOLE INSTALLATION AND SAMPLING 

D. QA/QC REQUIREMENTS: 

Follow QA/QC requirements for field documentation.   

E. SPECIAL CONDITIONS: 

1. Drilling Subcontract - The Field Team Leader must be familiar with the scope, fee, schedule, and 

all the terms and conditions of the drilling subcontract. When contractual issues or questions arise 

during the fieldwork, the Field Team Leader should communicate with the Project Manager and 

with the owner/client as appropriate.  

2. Abandoned Borehole - If the contractor is not able to finish the drilling or has to abandon the 

borehole due to loss of tools, accidents or any unforeseeable circumstances, the contractor should 

remove the casings or drive pipes already in the hole and refill it with native soil cuttings, sand, 

grout, or as approved by the Engineer. All materials extracted from the hole, after refilling it will 

be managed as investigation derived material and will be disposed of accordingly. Typically, 

another borehole will be attempted in the area of the initial borehole attempt.  

3. Subcontractor/Driller Standby Time - Document any conditions that may result in 

driller/subcontractor standby time. Such conditions may include adverse weather conditions, lack 

of access to the property, utilities not marked out, etc. Standby time may result in additional costs 

from our subcontractor that may not be planned for or approved. Communicate any conditions that 

may result in standby time to the CHA Project Manager as soon as possible. 

F. REFERENCES: 

ASTM Standard D 1586 

Drilling Subcontract Scope, Schedule, Fee, Terms, and Conditions 

NYSDEC DER-10, May 2010 (or current version) 

CHA’s Legend to Subsurface Logs 

G. APPENDICES/FORMS: 

Boring Log Form 

 

END OF SOP 

Final Check by C. Burns 10/07/15 



 
 PROBE LOG BORING NO.           

PROJECT & LOCATION:       

PROJECT NO.:        CLIENT:                                  

CONTRACTOR:                     SHEET NO.:   1   OF        

GROUNDWATER MEASUREMENT  
CASING SAMPLER 

ELEVATION:       
DATE TIME 

DEPTH TO (FT.): 

WATER 
BOTTOM 

OF CASING 
BOTTOM 

OF BORING 
TYPE:             

START DATE:             TIME:                                     SIZE I.D.:             

                              

SYSTEM TYPE: SINGLE ROD DOUBLE TUBE FINISH DATE:             TIME:                                     

                              MONITORING WELL: 
   YES  NO TEMPORARY PERMANENT RIG TYPE/MODEL:                                     

                              

CHECKED BY:        DRILLER:                                     

IF BORING IS DRY, CHECK HERE:  
DATE:                     INSPECTOR:       

DEPTH IN 
FEET 

SAMPLE 
NO. 

RECOVERY 
LENGTH 

PID 
READING 

(PPM) 

BORING 
HEADSPACE 

(PPM) 

NOTES 
(Evidence of Contamination) 

FIELD CLASSIFICATION 
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10 

 
     

  

    

 
 

        

 
 

        

 
 

 
    

   

 
15 

    

         

 
 

        

 
 

        

 
 

        

 20         

 
Soil Gas Reading:           % 
 
Depth:          feet bgs 

Soil Sample Collected:  
  Yes  No 
 
Time:           Depth:         to         . 
 

Water Sample Collected:  
    Yes  No 
  
Time:           Screen Interval:      . 

 

 

 

 

BORING NO.          

 

 

V:\OH_Data\Technical Groups\EnvPlanning\Technical Info\SOPs\Final SOPs\Forms\Boring Logs\Probe_Log.doc 



SOP #309 

 Revision #1 

 11-11-2020 

 Page 1 of 5 
Author: C. Burns  

Reviewer: S. Benson  

 

MONITORING WELL INSTALLATION 

A. PURPOSE/SCOPE: 

The following standard operating procedure (SOP) presents a description of the methods generally 

employed for the installation of monitoring wells. Monitoring well installation creates access for collection 

of groundwater samples which are used to define the lateral and vertical extent of groundwater 

contamination, to determine the elevation and fluctuations in the water table, as an observation point during 

pump tests, to aid in determining the hydraulic conductivity of screened soil layers, and to establish a 

background level for the local groundwater chemistry. Wells are also installed for the purpose of 

environmental remediation projects and include air-sparging wells, soil vapor extraction wells, and 

groundwater recovery wells.  

The most commonly used drilling methods are hollow-stem auger, mud rotary, and air rotary. The 

procedures described below are intended to provide access to groundwater with minimum disturbance to 

the aquifer. Additionally, the procedures are intended to prevent cross-contamination between aquifers.  

B. EQUIPMENT/MATERIALS: 

Drilling will be performed by a licensed drilling firm under the direction of CHA.  The drilling field crew 

will consist of, at a minimum, a driller, a driller's assistant, and a CHA field geologist/engineer.  The field 

geologist/engineer will supervise drilling operations and conduct the geologic logging of the boreholes.  A 

list of typical equipment needed for installation of monitoring wells is included below. 

a. Heavy Equipment 

• Drill rig  

• Water truck (if needed) 

• Grout mixer 

• Steam cleaner 

• Generator for steam cleaner 

b. Sampling Tools 

• 2-Inch I.D split-barrel samplers or 3-Inch I.D. thin-walled sampling tubes 

c. Well Casing Materials 

• Varies with job requirements 

d. Other Well Construction Materials 

• Type I Portland cement 

• Bentonite pellets 

• Washed sand of various grain sizes depending on screen or geologic conditions 

e. Miscellaneous Equipment/Materials 

• Bore brush 

• 55-Gallon drums 

• Stainless steel tape (100 feet) 

• Tremie pipe 

• Shovels 
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MONITORING WELL INSTALLATION 

C. METHODS: 

1. Hollow Stem Auger 

Wells can be installed in unconsolidated formations using hollow-stem augers. The augers are 

advanced by rotation and the drill cuttings are brought to the surface by travelling up the outside of the 

auger flights in a screw-like manner. Upon reaching the planned well depth, the casing and screen are 

placed inside the hollow-stem augers and the flights are individually removed while the annular space 

around the well is filled with filter pack and grout. 

Outside diameters of hollow-stem augers generally range from 6 ¼ inches to 22-inches with 

corresponding inner diameters ranging from 2 ¼ inches to 13 inches.  Auger lengths are usually 5 feet 

which allows easy handling. Soil samples can be collected using split spoons or Shelby tubes, which 

can be used inside the augers.  

Advantages of hollow-stem auger drilling include: 

• allowing the well to be installed inside the hollow stem of the auger, which prevents the 

borehole from collapsing and representative soil samples can be easily obtained using split-

spoon samples 

• relatively fast and inexpensive 

• well development is usually less difficult than with wells drilled by the mud rotary method 

Disadvantages of hollow-stem auger drilling include:  

• very slow or impossible to use in coarse materials such as cobble or boulders 

• cannot be used in consolidated formations 

• generally limited to depths of approximately 100 feet in order to be efficient 

2. Air Rotary 

The air rotary method uses air as the drilling fluid. Air is forced down the drill rods by an air 

compressor, escapes out of the bit and returns to the surface in the annual space between the borehole 

wall and the drill string. Cuttings are moved out of the hole by the ascending air and collect around the 

rig. The bit is pneumatically driven rapidly against the rock in short strokes while the drilling string 

slowly rotates. The air supply must be filtered to prevent introduction of contamination into the 

borehole.  

The advantages of air rotary drilling include: 

• fast, more than 100 feet of borehole advancement a day is possible 

• preliminary estimates of well yields and water levels are often possible  

• no drilling fluid to plug the borehole 

The disadvantages of air rotary drilling include: 

• generally cannot be used in unconsolidated formations 

• in contaminated zones, the use of high-pressure air may pose a significant hazard to the drill 

crew because of transport of contaminated material up the hole 

• introduction of air to the groundwater could reduce concentration of volatile organic 

compounds.  
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MONITORING WELL INSTALLATION 

D. PROCEDURE: 

Wells Installed in Unconfined Aquifers 

Refer to SOP #303 for drilling procedures used to advance boreholes.  

The following procedure describes construction of a monitoring well using 2-inch diameter water-tight 

flush threaded PVC well casing and screen.  The slot size of the screen will be determined depending on 

the data required and the type of soil screened.  Filter pack sand size used will be dependent on the screen 

slot size and various state and federal regulations. 

It should be noted however, that the diameter and type of well casing material may differ according to 

different specific applications.   

1. Well casing and screens should be new and brought to the site enclosed in plastic. Contact of casing 

or screen with the ground prior to installation shall be avoided. Plastic sheeting (e.g., visqueen) shall 

be placed on the ground and used as a cover to protect stockpiled materials from contamination. 

2. If monitoring for contaminants less dense than water, drilling will proceed to a depth of several feet 

below the water table.  The well will be screened across the water table, using approximately ten 

feet of screen.  

3. If monitoring for contaminants more dense than water, drilling will proceed until the first confining 

surface (e.g., clay layer, top of bedrock, etc.) is encountered.  In these situations, ten feet of screen 

will be placed immediately above the confining surface. 

4. A sand pack composed of washed sand will be tremmied in the annular space of each monitoring 

well. The filter pack will be placed at 6 inches below the bottom of the well screen to two feet or 

20 percent of the screen length, whichever is greater, above the well screen.  

5. A bentonite seal at least 3 feet thick will be placed on top of the filter pack.  The preferred method 

of placing bentonite is by the tremie method, however the bentonite may be poured in boreholes 

less than 50 feet in depth.  

6. The remaining annulus to the ground surface will be filled with a cement-bentonite grout using a 

tremie pipe. Depending on local requirements, a certain amount of setting time for the bentonite 

seal may be required before the bentonite/cement grout is placed.  

7. The wells shall extend three feet above grade. A four to six inch diameter protective steel surface 

casing shall be installed over the completed well and will be surrounding by a three-foot square 

concrete pad extending below the frost line. The pad should be shaped to shed rainwater and the 

protective casing should be fitted with a lockable water-tight cap. Weep holes should be drilled at 

the base of the protective steel casing and a vent hole must be drilled at the top of the PVC casing 

to allow water levels to respond to barometric changes and prevent explosive gas buildup. The 

annular space of the protective casing should be filled with gravel or coarse sand. 

8. In cases where wells must be installed in high traffic areas, the protective steel casing may be 

replaced with a manhole which is mounted flush with surface grade. The protective casing will be 

grouted in place and fitted with bolts and rubber gaskets. The well top will be fitted with a locking 

cap.  
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MONITORING WELL INSTALLATION 

9. The drilling rig and sampling equipment may be required to be decontaminated by steam-cleaning 

(high pressure, hot water) prior to drilling and in between borings depending on the job 

requirements. 

10. Drilling progress and information about the formations encountered shall be recorded by the 

geologist on the field boring log. The information should include: 

• Borehole Depth 

• Well Screen Depth 

• Filter Pack Interval 

• Seal Interval 

• Grout Interval 

• Surface Cap Detail 

• Well Material 

• Well Riser and Screen Length 

• Well Diameter 

• Filter Pack Material 

• Date Installed 

Wells Installed in Confined Aquifers 

Wells installed in confined aquifers must penetrate a confining layer.  That confining layer may be a clay 

lens in more porous unconsolidated materials or unfractured bedrock in consolidated materials. 

1. Drill to the top of the confining surface. Grout the steel casing in place. After the grout has set, 

proceed drilling until the desired depth is reached.  

2. If drilling proceeds through more than one confining layer, repeat the process described above, 

except the first aquifer will be cased off with a wider casing and the second aquifer will be cased 

off with narrower diameter casing, etc.  

3. A well will then be constructed and installed in this borehole in the same manner as described in 

the steps for an unconfined aquifer.  

4. When install a well in fractured bedrock, it may be possible to leave the open borehole as is, 

depending upon the competency of the rock.  

E. QA/QC REQUIREMENTS: 

Instruments used during groundwater sampling should be calibrated at the beginning of each day. If a 
measurement falls outside the calibration range, the instrument should be recalibrated so the measurements 
fall within the calibration range. The calibration should be checked at the end of each day to verify the 
instruments remained in calibration.   
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MONITORING WELL INSTALLATION 

 

F. SPECIAL CONDITIONS: 

We have seen cases where settlement causes the PVC riser to extend above the steel casing over time.  

Drillers often “rest” the cap of the outer protective casing on the PVC riser (or on an attached gripper plug) 

when pouring the concrete surface pad.  This provides no room for settlement since the PVC is at, or near 

the top of the steel casing cap.  When completing the well installation, recommend that the driller use a 

block or spacer on top of the riser to provide separation from the cap of the steel casing. Once the concrete 

for the pad and casing has set, the spacer can be removed.  

G. REFERENCES: 

New Jersey Department of Environmental Protection (August 2005), Field Sampling Procedures 

Manual, Chap. 6, retrieved January 5, 2009 from http://www.nj.gov/dep/srp/guidance/fspm/. 

United States Environmental Protection Agency (March 13, 1996), Monitor Well Installation, retrieved 

March 18, 2009, from http://www.dem.ri.gov/pubs/sops/wmsr2048.pdf 

H. APPENDICES/FORMS: 

Monitoring Well Construction Log 

 

 

END OF SOP 
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WELL DEVELOPMENT 

A. PURPOSE/SCOPE: 

Prior to the collection of hydraulic or groundwater quality data, a monitoring well must be developed. Well 

development is necessary to remove drilling fluid and construction residues remaining in the borehole or 

surrounding aquifer, restore the hydraulic properties of the formation immediately surrounding the 

screened interval, and sort the filter pack material to allow groundwater to freely flow into the monitoring 

well.  

Well development can be accomplished using bailing, overpumping, mechanical surging, and air-lift 

methods. The best methods involve surging water flow back and forth through the well screen to sort the 

filter pack materials. These methods include bailing, pumping/overpumping/backwashing, and surging 

with a surge block, or a combination of these methods. Pumping alone will tend to cause particles moving 

toward the well to form blockages that restrict subsequent particle movement.  

Mechanical surging forces water to flow into and out of a screen by operating a plunger up and down in 

the casing, similar to a piston in a cylinder.  The tool normally used is called a surge block, surge plunger, 

or swab. Silt and sediment loosened by the surging is removed by either a bailer or pump. The combination 

of mechanical surging and pumping are generally used in 2 to 4-inch diameter monitoring wells.  

Compressed air can also be used to develop wells in consolidated and unconsolidated formations.  Most 

air rotary drilling rigs have sufficient air capacity to develop 6-inch to 12-inch diameter wells. Airlift 

methods may introduce air into the aquifer surrounding the monitoring well, potentially altering 

groundwater quality, particularly for volatile organics.  

Overpumping/backwashing creates an increase in the flow velocity of the water to the well, creating a rapid 

and effective migration of particulates toward the well. Where there is no backflow-prevention valve 

installed, the pump can be alternately started and stopped, allowing the column of groundwater that is 

initially picked up by the pump to be alternately dropped and raised up in a surging action (backwashing). 

Bailing is an effective development technique in relatively clean, permeable formations where water flows 

freely into the well. The bailer is dropped until it strikes the surface of the water, producing an outward 

surge of water. As the bailer fills and is rapidly withdrawn, the particulate matter outside the well flows 

into the well. Subsequent bailing removes the particulate matter.  

B. EQUIPMENT/MATERIALS: 

 Surge block 

 Inertial or submersible pump 

 Bailer 

 Air compressor and air line 

 Well development log 
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WELL DEVELOPMENT 

C. PROCEDURE: 

1. Mechanical Surging and Pumping 

a. Before starting to surge, the well should be evacuated to ensure water will flow into it. 

b. Lower the surge block into the well until it is 10 to 15 feet beneath the static water level, but 

above the well screen.  The water column will effectively transmit the action of the surge block 

to the screen section. The initial surging motion should be relatively gentle, allowing any 

material blocking the screen to break up, go into suspension, and move into the well.  

c. As water begins to move easily both into and out of the screen, the surging tool is usually 

lowered progressively downward through the entire length of the screen.  As the block is 

lowered, the force of the surging movement is increased.   

d. Continue surging for approximately 20 minutes, then pull the block from the well.  A pump or 

bailer may be used to remove the sediment out of the well.  Pumping should continue for 

approximately 20 minutes. 

e. Continue alternating the surging and pumping action until little or no sand or fines can be pulled 

into the well.  The turbidity of the final discharge water should be below 50 NTU. 

2. Airlift Development 

a. Place the airline into the water at a shallow depth.  Initially, the airlift should be operated to 

pump fluids at a reduced rate from the well.  Once a constant flow rate from the well has been 

established, the airline is lowered to within five feet of the bottom of the screen, assuming that 

sufficient pressure is available to overcome the static head.  Development can also start near 

the top of the screen, depending on the preference of the driller.   

b. A surging action is created by injecting air into the well to lift the water to the surface.  As the 

water reaches the top of the casing, the air supply is shut off, allowing the aerated water column 

to fall (this procedure is called "rawhiding").  This tends to drive the water outward through 

the well screen openings.   

c. After surging the well for a period of 20 to 30 minutes, the air should be applied in a continuous 

manner so that the water is expelled from the casing.  The airline should be lowered to the 

bottom of the well so that accumulated sediment will be expelled.  Surging and lifting cycles 

are repeated until the water is relatively free of sand and fine particles.  The turbidity of the 

final discharge water should be below 50 NTU. 

3. Overpumping / Backwashing 

a. Place the pump in the well and lower until it is 10 to 15 feet beneath the static water level.  

b. Pump the groundwater from the well at a rate that substantially exceeds the rate that the 

formation can deliver the water.  

c. Alternately start and stop the pump to allow the column of water that is initially picked up by 

the pump to be alternately dropped and raised up in a surging action.  

d. After surging the well for a period of 20-30 minutes, the pump should be lowered to the bottom 

of the well and operated in a continuous matter so that accumulated sediment will be expelled. 
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WELL DEVELOPMENT 

e. Surging and lifting cycles are repeated until the water is relatively free of sand and fine 

particles.  The turbidity of the final discharge water should be below 50 NTU. 

4. Bailing 

a. Drop the bailer so it is allowed to fall freely through the monitoring well until it strikes the 

surface of the water.  

b. After the bailer fills with groundwater, rapidly withdraw it from the monitoring well.  

c. Subsequent bailing will remove the sand and other particulate matter from the well.  

d. Bailing should be continued until the turbidity of the final discharge water is below 50 NTU.  

e. QA/QC REQUIREMENTS: 

If an air compressor is used to develop the wells, make sure a filter is present on the compressor.  Otherwise, 

oil from the compressor will be present in the airstream that enters the well. 

D. SPECIAL CONDITIONS: 

The surge block should be operated with care in cases where excessive sand will be introduced through the 

well screen to prevent the tool from becoming sand locked.  

Air development procedures should begin by determining that groundwater can flow freely into the screen.  

Application of too much air volume in the borehole when the formation is clogged can result in a collapsed 

screen. 

E. REFERENCES: 

New Jersey Department of Environmental Protection (August 2005), Field Sampling Procedures 

Manual, Chap. 6, retrieved January 5, 2009 from http://www.nj.gov/dep/srp/guidance/fspm/. 

F. APPENDICES/FORMS: 

Well Development Log 

 

END OF SOP 

Final Check by C. Burns 10/07/15 
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MEASUREMENT OF WATER LEVEL/ FREE PRODUCT THICKNESS 

A. PURPOSE/SCOPE: 

Measurements of static groundwater levels are used to determine the general elevation of groundwater, to 

evaluate horizontal and vertical hydraulic gradients, and to calculate the volume of water to be purged from 

a well prior to sampling.  Seasonal fluctuations of the water table can also be assessed when water levels 

are monitored over the long term.  Individual measurements of free product thickness are used to evaluate 

the presence of free product and also to determine the lateral extent of free product contamination in an 

unconfined aquifer.   

B. EQUIPMENT/MATERIALS: 

 Electronic water level meter 

 Clear polyethylene or Teflon bailer (for free product measurement only) 

 Oil/water interface meter (for free product measurement only) 

 Field data sheets 

 Well keys if necessary 

 Decontamination supplies   

C. PROCEDURE: 

1. Identify and inspect the well.  Determine if the well cap and lock are present and in good working 

order.  Note any defects in the well casing or surface seal in field notes. 

2. If it is known that free product is not present in the well, the electronic water level indicator may 

be used to measure the depth to water according to the meter instructions.   

a. Every well should have an established measuring point on the inner well casing that is clearly 

marked and used during each monitoring event. Measure the depth to the water from the 

established reference point to the nearest 0.01 foot.  For any site, all measurements should be 

made during the same day, prior to any purging activities that will affect water levels (see 

Section J, Special Conditions).  

b. If it is unknown whether free product is present in a well, collect a water level measurement as 

per Step A above.  Then lower a dedicated clear bailer into the well until liquid is encountered, 

being careful not to fully submerge the bailer.  Remove the bailer from the well and measure 

the thickness of the free product, if present, using a tape measure or ruler.  Record the 

measurement to the nearest 0.01 foot. 

c. If free product is known to exist in a well, the use of an oil/water interface meter is 

recommended.  The meter incorporates both optical and conductivity sensors to determine if 

the probe is in product or water, respectively.  The probe typically emits two different types of 

signals; one for free product and one for water.  Slowly lower the probe until the first signal 

indicates the interface between air and free product has been reached.  Then continue to lower 

the probe until the second signal indicates the interface between free product and water.  The 

water/product interface measurement is actually best taken while moving the probe back up 

from the water toward the floating product interface, as this minimizes the effects of product 

coating the conductivity probe.   
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MEASUREMENT OF WATER LEVEL/ FREE PRODUCT THICKNESS 

Repeat the measurements and record all measurements to the nearest 0.01 foot.  In the event 

that an oil/water interface probe is not available, free product measurements may be collected 

using a clear bailer as described in Step B above.    

3. Record all data on the field data sheet or log book.  This includes all measured depths and notation 

of the measuring point on the well casing (i.e., top of inner PVC casing, top of steel protective 

casing, etc.).  Water level measurements are eventually used to calculate water elevations above 

mean sea level using the surveyed elevations of each well.  

4. Decontaminate the probe after each use according to the complete procedures in SOP #501, Small 

Equipment Decontamination.  Field decontamination procedures generally include removal of 

gross contamination by scraping/brushing and rinsing, followed by a wash with Alconox® to 

remove all visible contamination, and a re-rinse with potable water to remove the detergent.  The 

water level meter probe and the entire length of tape subject to contamination should be 

decontaminated.  The meter should be decontaminated between each well.  Field staff should also 

consult the site specific work plan for any specialized decontamination requirements.    

D. QA/QC REQUIREMENTS: 

Not Applicable 

E. SPECIAL CONDITIONS: 

When measuring water levels in multiple wells on a site, all measurements should be collected in as short 

of time as possible to minimize the effects of daily fluctuations in water levels.  This is particularly 

important in areas where groundwater levels may be tidally-influenced.  Other possible causes of 

fluctuations include precipitation events, changes in barometric pressure, pumping of nearby wells, and 

changes in river stage or flow in unlined ditches.  If any of these conditions are observed they should be 

recorded in field notes. 

For newly installed wells or piezometers, a period of 24 hours should be allowed prior to measurement so 

water levels stabilize following development.  Additionally, any well with a cap capable of producing an 

air tight seal on the casing may contain a vacuum or pressurized zone that can measurably affect water 

levels.  In this instance, water level measurements should be repeated until the level has stabilized 

following cap removal. 

F. REFERENCES: 

U.S. EPA Environmental Response Team, 2000: Standard Operating Procedures, SOP #2043,           

Manual Water Level Measurements 

G. APPENDICES/FORMS: 

Field Data Sheets 

END OF SOP 

Final Check by C. Burns 10/07/15 
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CONVENTIONAL GROUNDWATER SAMPLING 

A. PURPOSE/SCOPE: 

This SOP is specifically intended for monitoring well sampling using conventional methods. Alternate 

sampling procedures are used for municipal, industrial, and residential wells.  SOP #317 describes low-

flow sampling methodology which may be required at certain sites/states.  Refer to SOP #341 when 

sampling for Perfluoroalkyl Substances (PFAS) and other Perfluorinated Compounds (PFCs).   

B. EQUIPMENT/MATERIALS: 

CHA owns and maintains as well as rents a variety of purging/sampling devices for groundwater removal 

and sample collection.  Field personnel must familiarize themselves with each type of pump/device 

available, and understand the pump/device limitations and use.  In choosing purge/sampling equipment, 

consideration must be given (but not limited to) depth of well, well volume, sample types/laboratory 

analyses required for the required sample flow rate, turbidity, site accessibility, rate of recharge, and purge 

water handling and disposal.  When the proper purging and sampling device is selected based on site 

conditions, the time required to perform the sampling is minimized.   

As a note, it is highly desirable to have dedicated equipment for purge and sampling; however, this may 

be cost-prohibitive at some sites. In these cases, portable/reusable equipment must be utilized. 

Sample collection devices must be chosen after careful review of the sample parameter list to minimize the 

potential for altering the quality of the sample. While some devices are very useful for purging (i.e. high 

flow rates), they are not permissible for sampling sensitive parameters (i.e. volatiles cannot be collected 

with a turbine or suction type pump).  In these situations, two separate methods for purging and sampling 

may be selected. 

Appropriate sampling equipment must be selected by the project manager and will typically be addressed 

in the work plan in advance of the scheduled field work.  The following sub-sections describe the 

equipment available, their appropriate use, and advantages/disadvantages. 

1. Peristaltic Pumps 

A peristaltic pump is acceptable for purging wells and for collection of most analytes, with the 

exception of VOCs/SVOCs.  Like most suction pumps, the peristaltic pump is only capable of lifting 

water up to 25 feet below the pump.  A peristaltic pump is a self-priming, low volume, suction pump 

which consists of a rotor with ball-bearing rollers.  Flexible tubing (silicone) is inserted around the 

pump rotor and squeezed by the heads as they revolve in a circular pattern.  In general, the section of 

silicone tubing should exceed 36 inches in length.  Additional rigid polyethylene or Teflon tubing (as 

required) is attached to the flexible tubing and placed into the well.  This tubing can be dedicated to 

that well location for future use.  If samples are to be collected using the pump, then the flexible tubing 

should also be dedicated to that well location for future use.  The tubing should be secured to the top 

of the casing and suspended within the well, above the water table.  The flexible or rigid tubing is not 

to be re-used at other well sites due to potential cross-contamination issues. 

The peristaltic pump moves the liquid within the sample tube by creating a vacuum as the rotor head 

turns.  No part of the pump comes in contact with the liquid.  A peristaltic pump can provide a low 

sampling rate (i.e. typically less than one gallon per minute) with less agitation than other suction 
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CONVENTIONAL GROUNDWATER SAMPLING 

pumps as long as the tubing is secured to the well casing and not allowed to move up and down within 

the casing.  The flow rate may be regulated by adjusting the rotor head speed. 

Peristaltic pumps are easily transported, require minimum set-up, do not require decontamination and 

require minimal maintenance.  Disadvantages with peristaltic pumps are the limited lift height and 

flow capabilities and the sample limitations on the collection of VOCs/SVOCs. 

If VOC/SVOC sampling is required but the groundwater sampler wishes to use the peristaltic pump 

for purging and other analyte sample collection, it is common practice to collect the initial VOC/SVOC 

analytes with a bottom loading bailer and then utilizing the peristaltic pump for the remaining sample 

analytes.   

2. Suction Pumps 

A number of suction-type pumps (i.e. centrifugal) exist which are typically used for purging 

applications only.  A suction-type pump draws water through the pump suction line by creating a 

vacuum within the suction tubing or hose.  The groundwater comes in direct contact with the pump 

rotor/chamber area and is undesirable for groundwater sampling because the water is highly agitated 

(i.e. aerated).  In addition, decontamination of this type of pump is more difficult than other sampling 

devices.  Similar to the peristaltic pump, this type of pump is limited to a lift of 25 feet.  Larger suction 

pumps, such as a 2-inch “trash pump” can achieve very high flow rates under low head conditions, but 

would rarely be considered for well purging and shall never be utilized for sampling.  Flow rates of 15 

to 20 gallons per minute can be achieved, minimizing purge time.  A new, clear suction line is needed 

for each well.   

The groundwater sampler must be alert to preventing the siphoning of purged water from a bulk 

container (purge water tank or bucket) back into the well.  This can result in cross contamination with 

waste from other Sites/wells which have been purged either: 

• into the tank/bucket, 

• through the pump, or 

• through the discharge line. 

All discharge lines/groundwater purge pumps must be provided with a check valve to prevent this 

situation. 

In summary, suction pumps are useful for high rate purging, require no equipment (other than a suction 

line) down the well and are easily transported from site to site.  Their use is limited to a maximum lift 

of 25 feet, decontamination is difficult and only a limited number of sample analyses can be collected 

from a suction-type pump.  

3. Submersible Pumps 

Submersible pumps (e.g., Grundfos Redi-Flo 2) provide high discharge rates for water withdrawal at 

depths beyond the capability of suction pumps.  Submersible pumps can pump water from substantial 

depths with pumping rates varying from low-flow (<500 milliliters per minute) up to hundreds of 

gallons per minute or more depending on depth, size and type of pump.  A submersible pump provides 

higher extraction rates than any other method.  Sample agitation and aeration does occur eliminating 

the use of submersible pumps for the collection of VOCs/SVOCs unless using low-flow methods.  A 

flow controller is typically used to allow the user to control the purging rate and maintain it at a rate of 

two gallons per minute or less (and less than 0.5 gpm for sampling).   
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Submersible pumps require decontamination before use elsewhere, including the electrical cable and 

lowering cable used to install the pump.  

When installing a submersible pump in bedrock locations or within deeper well installations, it is 

advantageous to use rigid piping (i.e. ¾ inch steel), which permits exact pump depth placement, allows 

pushing and pulling of the pump should a narrow or “tight” spot exist within the well, provides a 

solid/secure grip for holding the pump in place during installation and retrieval, and is used for affixing 

the electrical cable onto and lowering cable/safety line.  If rigid piping is used, a safety line or cable 

affixed to the pump head should still be used in the event the piping unthreads or connection to the 

pump is lost. 

In summary, submersible pumps provide high flow rates and are useful in deep purging locations.  

Submersible pump use is labor intensive, poses decontamination difficulties, and has sample analyte 

limitations.  

4. Air Lift Pumps 

Air lift pumps utilize compressed air in direct contact with the groundwater to force the groundwater 

from the pump cylinder through a series of check balls into the discharge line.  The pump operation is 

cyclic, having alternating pump filling and pump discharging cycles which are regulated by a control 

device at the ground surface.  Air lifting is possible from deeper depths with moderate to low return 

flow rate achievable (two to three gallons per minute) depending on depth of installation, static head, 

tubing size and the air pressure available. 

As the air has direct contact with the groundwater, VOC/SVOC sampling is not permissible. 

Generally, air lift pumps are used for deep purging applications only.  Sampling is typically 

accomplished with an alternate device (i.e. bailers or bladder pump).   

5. Bladder Pumps 

Bladder pumps are air driven but the air/groundwater contact is eliminated by the presence of a Teflon, 

low-linear density polyethylene (LLDPE), or natural rubber bladder.  The pump operation is cyclic, 

controlled at the ground surface by a control device which alternates the pump filling and discharge 

cycles.  Bladder-type pumps are ideal for VOCs/SVOC collection as well as most other analytes.  

However, most bladder pumps cannot be used for sampling of PFAS compounds due the composition 

of the bladder.  See SOP #341 if sampling for PFAS.   

The bladder pump operation is typically very “quiescent”, imparting little formation/well disturbance.  

Consequently, sediment-free groundwater is easily achieved using a bladder-type pump.  The flow 

rates achievable from a bladder pump vary from 100 milliliters per minute up to one (1) to two (2) 

gallons per minute but are reduced for deeper sampling locations. 

Both well purging and sampling can be performed with a bladder-type pump.  Once sampling is 

complete, the pump must be disassembled and cleaned before sampling elsewhere occurs.  The sample 

tubing including air line is typically suspended in the well for future use (well dedicated) or discarded.   

In summary, bladder-type pumps provide excellent sample quality, can collect all groundwater 

analytes, and are useful for deeper sampling needs.  Disadvantages include labor intensive set-up, 

difficult decontamination, and low flow rates (although this may be desirable for low-flow sampling 

techniques). 

 



SOP #315 

Revision #3 

11/11/2020 

Page 4 of 10 

Authors: Sarah Benson, Scott Smith 

Reviewer: Keith Cowan, Chris Burns 

 

CONVENTIONAL GROUNDWATER SAMPLING 

6. Inertia Pump 

The inertia pump or “Wattera” pump is a manually operated or mechanically driven system which 

utilizes only a foot valve on the sample/purge tubing to lift the groundwater out of the well.  The rapid 

raising and lowering action of the tubing imparts inertia to the water column within the tubing, which 

causes the water column to rise to the ground surface and discharge out of the end of the tube.  The 

foot valve holds the water column within the tubing on the up stroke and allows groundwater entry on 

the down stroke.  

Flow rates are variable depending on cycle speed, tubing size and depth to groundwater.  This type of 

pump is useful for purging and may be used for sample collection of most analytes.  Acceptability of 

VOC and SVOC sampling is gaining approval in select areas when using an inertia type system.  

Project managers shall provide approval for using the inertia pump as a sampling device prior to 

sampling.   

The inertia pump is very useful for extracting dense NAPLs because no equipment (except the foot 

valve) is exposed to this type of gross contamination.  However, inertia pumps excessively disturb the 

water column in the well making it almost impossible to collect sediment free samples.  

7. Bailers 

Bailers are manual sampling devices typically consisting of a hollow tube (i.e. Teflon, PVC, or 

stainless steel) with a lower check ball to permit water entry and prevent water loss.  As the bailer is 

lowered into the well, water enters the chamber through the bottom (e.g., bottom loading).  The weight 

of the water column closes the check valve upon retrieval.  A rope or cable is affixed to the bailer to 

permit lowering and retrieval of the bailer within the monitoring well.  The rope or cable should never 

be dragged along the well casing as burrs can damage or sever it.  Additionally, the above-grade end 

of the rope or cable should be tied/affixed to some type of above-grade structure (e.g., stickup well 

casing), or in the absence of any structure, tied to the sampling person to avoid losing the bailer and/or 

retrieval line in the well.  While the length of the retrieval may be longer than the overall depth of the 

well, momentum from the descending bailer can result in the loose end of the retrieval line descending 

down the well as well.   

Bailing is generally very disruptive to the formation and well screen.  Consequently, sediment-free 

samples are difficult, if not impossible, to achieve when using a bailer device.  VOC/SVOC sampling, 

as well as all other groundwater analytes, can be collected using a bailer.  Compatibility of the bailer 

material and the groundwater analytes must be reviewed and approved prior to bailer use.  Teflon 

bailers are generally acceptable for all analyte needs except for PFAS (See SOP #341 for guidance for 

sampling for PFAS). 

Power winches to raise and lower the bailer in conjunction with an overhead tripod are available.  The 

flow rate attainable from a bailer is a function of the bailer size and frequency of retrieval.  

Bailers will provide representative samples once the well has been adequately developed and purged.  

Rope used for suspending the bailers must be kept off the ground and free of other contaminating 

material that could be carried into the well.  Once used, the rope is either well dedicated or discarded.  

In addition, care should be taken not to touch the bailer to anything other than the well (i.e. the purge 

water bucket, ground surface, etc.).  Bailers are not practical for deep wells or for removal of large 

volumes of water.   
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8. Passive Diffusion Bag Samplers 

Passive diffusion bag (PDB) samplers are an emerging method to collect groundwater samples via 

diffusion of contaminants across a polyethylene membrane of a bag placed in the monitoring well.  

This PDBs are hung from a cable and placed in the well a minimum of 14 days prior to sample 

collection.  The samplers are typically ordered from a laboratory and pre-filled with laboratory 

certified analyte-free water, eliminating the need to fill the bags in the field.  The contaminants 

presence in the water column will diffuse across the membrane as the equilibrium of the 

contaminants is achieved.  The primary advantage of this method is that there is no need to purge 

the well prior to sample collection and there is no purge water requiring disposal.  Disadvantages 

include: 

• Certain VOCs have shown poor replication in results between this technique and traditional 

methods, including acetone, methyl-tert-butyl-ether (MTBE), methyl isobutyl ketone (MIBK), 

and styrene.  However, most other VOCs (BTEX and chlorinated compounds) have shown 

good correlation. 

• It is not appropriate for inorganic compounds (e.g. metals), nitrates and sulfates.   

• They should not be used in low-permeability formations (e.g. hydraulic conductivity less than 

1x10-6 centimeters per second).   

 

General Field Equipment: 

Once the proper purging and sampling equipment has been selected, prepare any equipment necessary for 

groundwater sampling which may include the following:  

• PPE, per site-specific HASP (nitrile or latex gloves, hard hat, steel toed boots, and safety glasses, at a 

minimum) 

• PID, FID, portable gas meter or landfill gas meter (depending on site specific contaminants and 

conditions). 

• Well keys 

• Tools for opening/closing flush mounted wells (e.g., socket wrench set, pry bar, rubber mallet, 

materials (turkey baster) for bailing water out of the inside of the flush mount) 

• Electronic water level meterOil/Water Interface probe, if needed 

• Proper pump and controller for sampling conditions and contaminants 

• Tubing (typically ¼”, 3/8” or ½” polyethylene or Teflon®  

• Tubing Cutters/shears 

• Disposable bailers  

• Polyethylene or nylon bailing twine or rope* 

• Spring clamps (to hold pump/tubing in place) 

• Generator and/or air compressor, if applicable, depending on pump/setup 

• Marine battery (if applicable) 

• Plastic sheeting (as appropriate) 

• Sample bottles  

• Sample tags or labels  

• Sample preservation supplies 

• Field parameter monitoring instruments for pH, oxidation/reduction potential (ORP), dissolved oxygen 

(DO), turbidity, specific conductance, and temperature 
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CONVENTIONAL GROUNDWATER SAMPLING 

• Groundwater filtration system (if applicable) 

• Decontamination supplies (Alconox, deionized water) 

• Well Sampling forms 

• Previous well sampling forms (if applicable) 

 

For sites where sampling of Perfluoroalkyl Substances (PFASs) and/or Perfluorinated Compounds 

(PFCs) is needed, refer to SOP #341 for constraints on permitted equipment/materials. Water used 

for decontamination should be laboratory certified “PFAS-free” water. 

C. PROCEDURE: 

After the planning and preparation activities are completed, the groundwater purging and sampling event 

can proceed. The typical procedure is detailed in the following steps.  

1. Well Preparation, Identification and Inspection 

a. Always try to set up equipment, trucks, generators, etc., down-wind of the well.   

b. Identify the proper well locations by referring to well log details, field ties and Site plans.   

c. If necessary by site-specific conditions, by project work plan, or if the subsurface conditions 

are not known, obtain and record headspace readings of the well (being sure to stand upwind) 

using a calibrated PID, FID, or gas meter, as appropriate, prior to opening outer 

casing/manhole, after opening outer casing/manhole, and upon removal of inner casing gripper 

plug/cap. If elevated levels are observed which may present a hazard (e.g., high VOCs, LEL > 

10%, etc), initiate Stop Work, evacuate the area, and notify the appropriate CHA project 

manager. 

d. Remove any loose keys, phones, jewelry, etc. that could potentially fall down the well prior to 

opening the well casing.   

e. Note any cracks in the protective casing and/or surface seal of the well. Inform the project 

manager of any repairs that are required. Open the well cover, utilizing proper hand protection. 

For flush mount wells, utilize proper hand tools to open the manhole cover, and bail-out water 

from inside prior to removing inner casing gripper plug/cap. For stick-up wells, be cautious of 

potential wasp nests upon opening outer steel casing.  

f. Thoroughly inspect each well to determine if the well is suitable for sampling and record the 

inspection in the field book. Determine if the gripper plug and lock are secure or if they have 

been tampered with. Replace gripper plug and lock, if needed. If applicable, temporarily 

remove any downhole equipment or materials (e.g., tubing) which may obstruct sampling. Note 

the date and time of removal/replacement if downhole monitoring equipment (e.g., transducers) 

are removed or disturbed.  

g. If wells are unmarked, arrange to have the unmarked wells permanently stamped for 

identification and temporarily mark them at the time of sampling.   

h. If deemed necessary, cover the area in disposable plastic sheeting to contain any spilled water.  
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CONVENTIONAL GROUNDWATER SAMPLING 

2. Water Level Monitoring 

a. Water level measurements of site wells should be performed prior to purging and sampling 

activities. Using a decontaminated measurement probe, determine the water level in the well 

in site wells in accordance with SOP #313.  

b. Each water level reading should be compared to the water level reading from historical 

measurements. Recheck water level if a significant difference (i.e. > 2 feet) is measured. 

Decontaminate water level measuring equipment between each well in accordance with SOP 

#501.  

c. If unanticipated conditions are encountered during water level measurements (e.g., evidence of 

product), notify the CHA project manager of conditions before proceeding with pump 

installation and purging.  

3. Well Volume Calculation 

After recording the static water levels in each well, the volume of water in each well must be calculated 

to evaluate the number of well volumes to be removed (see Groundwater Sampling form).  

4. Conventional Well Purging and Stabilization Monitoring 

Note: This SOP refers only to conventional groundwater sampling and purging.  For low-flow purging 

and sampling procedures, please refer to SOP #317. 

Prior to groundwater sample collection, each well must be purged of the standing volume of stagnant 

water which is not representative of the formation groundwater.  The objective of purging is to pump 

the well until water that is representative of the formation groundwater is obtained.   

5. To properly evacuate stagnant water from the monitoring well, a total of three (3) bore volumes, as 

calculated in Section G, need to be purged unless low-flow-methods are to be used (SOP #317).  

Purging should be conducted at the lowest rate possible to purge the well within a reasonable time 

frame and decrease the potential for elevating the turbidity of the well. 

Purging should occur from the bottom of the water column.  Tubing and/ or pumps should be slowly 

lowered to the mid-point of the screen to ensure a representative formation sample is collected.  If the 

height of the water column is above the filter pack and screened interval, this portion of the water 

column can be considered stagnant and, therefore, unsuitable for representative samples. 

If required by the scope of work, at initiation of the purge operation, the water should be tested for pH, 

specific conductance, and temperature, with testing for these parameters after each bore volume is 

evacuated or every five minutes, whichever is more frequent. Groundwater parameter readings, with 

the exception of turbidity, should be collected using a flow-through cell whenever possible.  

Purging is considered complete once three well volumes have been removed.  Extended purging should 

only occur if the turbidity can be lowered. 

In low-yield formations, the well should be purged at as low a rate as possible and if the well is purged 

to dryness, the well should be allowed to recover completely before sampling.  A well purged to 

dryness is considered sufficient evacuation. Record the field parameter data during purging and again 

immediately before sampling in the field log. No less than two tests will be considered sufficient. 

Monitor and record the quality of the water being purged, in particular, noting any discoloration, 

sediment, sheen, and/or odors.  
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CONVENTIONAL GROUNDWATER SAMPLING 

Groundwater turbidity should be tested at the conclusion of the purging operation and before the 

collection of groundwater samples.  In most cases a reading of 50 NTU or less is acceptable for 

groundwater sample collection, although some regulatory areas/districts have established a lower 

criteria (i.e. <5 NTU), before sampling proceeds or groundwater filtration is required.   

6. Sample Collection 

Once the purging activities are complete and the groundwater clarity is acceptable (i.e. no sediment 

presence), the collection of samples can proceed.  Ideally, samples should be collected as soon as the 

monitoring well recovers from the purging operation.  However, consideration should be given to 

turbidity of the samples.  More time for stabilization may be required, particularly in low yield 

formations.  Many states have established a maximum time limit of twenty-four (24) hours between 

purge and sample collection.  If the monitoring well does not recharge sufficiently in this time frame, 

no sample will be collected, and the Groundwater Monitoring Field Log will bear the entry 

“Insufficient Volume for Sample Collection”. 

It is imperative that all sampling equipment be clean and kept clean during all phases of purging and 

sample collection. The sample team should be divided into "clean hands" and "dirty hands" tasks. Only 

personnel with "clean hands" must touch equipment that will come into contact with the sample. 

Consideration should be given to special handling procedures. If using a pump, the pumping rate for 

VOC sample collection should not exceed 100 ml/min to avoid agitation of the sample and to reduce 

the loss of volatiles.   

The sampling may occur directly from the purging pump, when permissible, or an alternate device (i.e. 

pump or bailer) is installed to collect the samples.  If a bailer or alternate pump is utilized, the first few 

bails or first pump discharge volumes should be discarded to allow the new equipment a period of 

“acclimation” to the groundwater.  

Samples should be transferred directly to the final container for laboratory submittal and not collected 

in a larger container with subsequent transfer to smaller containers.  Exceptions on occasion are 

required for filtration and/or sample compositing.   The sample must be transferred from the sampling 

device to the sample container in a manner which minimizes agitation/aeration.  Be aware of any 

additional instructions provided by the laboratory for filling and handling the sample containers. 

Whatever device is being used, the sampling device intake needs to be located so that samples are 

taken from the screened interval of the monitoring well.  

Care must be taken to avoid handling the interior of the bottle or bottle cap.  A new pair of disposable 

gloves must be worn for each well sampled.  The bottle cap must not be placed on the ground or in a 

pocket to avoid contamination. 

It is imperative that no air bubbles or headspace remain in the vials used for volatile compounds 

analysis to prevent the loss of volatiles from the sample.  Air bubbles can be checked for by inverting 

the vial and tapping the side of the bottle.  If any bubbles are present, the sample should be discarded 

and retaken.  The container should not be “topped-off” to fill the additional head space.   

Note: Gas bubbles may appear in the VOC vial after collection due to degassing.  If this occurs, note 

this occurrence on the COC; re-sampling is not required.   

Refer to SOP # 603 for further instruction on sample containers, volumes, preservation, and holding 

time requirements. 
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CONVENTIONAL GROUNDWATER SAMPLING 

7. Order of Sample Collection: 

Samples should generally be collected and containerized in the order of the following volatilization 

sensitivity:  

• Perfluoroalkyl Substances (PFASs) per SOP #341 

• Volatile Organic Compounds (VOCs) 

• Semi-Volatile Organic Compounds (SVOCs) 

• Purgeable organic carbon (POC) 

• Purgeable organic halogens (POX) 

• Total organic carbon (TOC) 

• Total organic halogens (TOX) 

• Extractable organics 

• Total metals 

• Dissolved metals 

• Phenols 

• Cyanide 

• Sulfate and chloride 

• Turbidity 

• Nitrate and ammonia 

• Radionuclides 

8. Sample Labeling, Handling, Packaging, and Chain of Custody Preparation 

a. Label the sample containers with all necessary information included on the laboratory-

provided labels.  

b. The labeled sample bottles, after being filled, must be stored in a cooler with ice to maintain a 

temperature of 4°C for the duration of the sampling and shipment to the laboratory. Do not 

allow the samples to freeze.  

c. Refer to SOP# 607 for direction on Sample Preparation and Packaging. 

d. Complete a chain-of-custody form (SOP #105). 

9. Remove any equipment from the well and replace the gripper cap, lock and manway cover (if 

applicable). Replace any removed equipment/materials back into well casing and secure inner 

gripper plug/cap, well cover, and lock. Replace any damaged materials (e.g., damaged lock) with 

spare. 

10. Following sampling of each well, decontaminate sampling equipment in accordance with SOP# 

501.  

11. Dispose of purge water and other investigation derived waste (IDW) in accordance with the project 

work plan.  

D. QA/QC REQUIREMENTS: 

When possible, the samples should be collected using the same type of equipment and in the same manner 

to ensure comparability of data.  Field quality control samples must be prepared the same as regular 

investigation samples with regard to sample volume, containers, and preservation. Refer to SOP #605 and 

the project-specific work plan for QA/QC samples that may be collected as part of groundwater sampling.  
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Field instrumentation should be calibrated at the beginning of each day.  If a measurement falls outside the 

calibration range, the instrument should be re-calibrated so the measurements fall within the calibration 

range. The calibration should be checked at the end of each day to verify the instruments remained in 

calibration. 

E. SPECIAL CONDITIONS: 

If sample turbidity cannot be reduced below 50 NTUs, then the samplers should collect sample aliquots 

for all sample parameters except for the metals.  The samplers should then allow the well to sit for a 

maximum of 24 hours to allow settlement of particulates before returning to collect a sample for total 

metals analysis from the top of the water column.   

The project manager should then be contacted to determine if a filtered sample will need to be collected 

and submitted to the laboratory for dissolved metals analyses.  If field filtering is needed, use a 45 µm filter 

and do not add preservatives to that sample.  

F. REFERENCES: 

New Jersey Department of Environmental Protection (August 2005), Field Sampling Procedures Manual, 

Chap. 6, retrieved January 5, 2009 from http://www.nj.gov/dep/srp/guidance/fspm/. 

United States Environmental Protection Agency (July 30, 1996), Low Stress (low flow) Purging and 

Sampling Procedure for the Collection of Ground Water Samples from Monitoring Wells, retrieved 

January 2, 2009, from http://www.epa.gov/region1/measure/well/lowflow8.pdf.  

U.S. Geological Survey, 2006, Collection of water samples (ver. 2.0): U.S. Geological Survey Techniques 

of Water-Resources Investigations, book 9, chap. A4, September, retrieved January 5, 2009 from 

http://pubs.water.usgs.gov/twri9A4/. 

G. APPENDICES/FORMS: 

GW Conventional Sampling LogFree Product-Water Level Data Sheet 

END OF SOP 

Final Check by C. Burns, Rev 03, 11/13/2020 
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SLUG TEST 

A. PURPOSE/SCOPE: 

The following SOP presents a description of the methods generally employed for a slug test. A slug test 

involves the instantaneous injection or withdrawal of a volume or slug of water or solid cylinder of known 

volume. The slug test is completed in two steps – the falling head test (FHT) and the rising head test (RHT). 

A solid slug or known amount of water is inserted to a level beneath the groundwater surface and the water 

level is allowed to reach equilibrium (FHT). The slug is then removed and the rise in water level is 

measured with time (RFT). This data can then be used to calculate the hydraulic conductivity of the aquifer 

being tested. Slug test derived hydraulic conductivities are considered accurate within one order of 

magnitude.  

The time required for a slug test is a function of the volume of the slug, the hydraulic conductivity of the 

formation, and the type of well completion. The slug volume should be large enough that a sufficient 

number of water level measurements can be made before the water level returns to equilibrium conditions. 

The length of the test may range from less than a minute to several hours.   

One of the primary advantages of using slug tests to estimate hydraulic conductivities is that the tests can 

be performed quickly at relatively low costs because a pumping well and observation wells are not required. 

Estimates can be made in situ and errors incurred in the laboratory testing of disturbed samples can be 

avoided. Also, the hydraulic conductivity of small, discrete portions of a saturated medium can be 

estimated.  

However, there are limitations to slug testing. Only the hydraulic conductivities of the saturated material 

immediately surrounding the well is estimated, which may not be representative of the larger area. Also, 

certain assumptions are made in the analysis process and if these assumptions are inappropriate for the 

geologic conditions at the site, the slug test data is invalid.  Lastly, the storage coefficient, S, usually cannot 

be determined.  

B. EQUIPMENT/MATERIALS: 

The equipment necessary to perform slug tests includes: 

 Sand filled PVC pipe (slug) 

 Rope 

 Water level indicator 

 Data logger and pressure transducer 

 Decontamination materials (alconox, distilled water, scrub brush, etc.) 

 Large plastic bags, if necessary, for temporary tubing storage 

C. PROCEDURE: 

1. Prior to starting the slug test, record a static water level.  The water level should be measured and 

recorded from the top of the PVC riser pipe (TOR).  Time must be allowed following well 

development to insure that the water level is fully recovered by the time of the slug test. 

2. If sample tubing is present, remove from well and store temporarily in a plastic bag. 
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3. After removing tubing, install the data logger transducer in the well.  The pressure transducer 

should be properly decontaminated prior to inserting into well.  A transducer depth should be 

selected which places the transducer no less than five (5) feet deeper than the fully submerged slug 

and at least two (2) feet above the bottom of the well.  The transducer cable should be temporarily 

attached to the well casing so that the transducer probe depth remains stable during the test. 

The transducer manufacturer recommends that the transducer sit in the well for one (1) hour prior 

to testing to allow for temperature equilibration.   

4. After installing the transducer, the water level in the well should be allowed to return to static.  If 

the water level after installing the transducer is substantially above the static water level, a bailer 

can be used to remove water from the well. 

5. Determine the optimal slug length.  The standard slug length is ten (10) feet.  However, if the water 

column in the well is too small to fit the transducer and a ten (10) foot long slug, a shorter slug 

must be assembled.  Five foot and one foot PVC sections can be used to construct a shorter slug.  

The slug should be properly decontaminated prior to inserting in well. 

6. Once the water level has returned to static, the first part of the slug test, the FHT, can be conducted.  

After starting the data logger, smoothly lower the slug into the water column until the slug is 

completely submerged.  Data collection should continue for a minimum of 15 minutes, or until the 

water level has stabilized (within 0.1 feet). 

7. The water level should be allowed to return to static following the FHT.  If the water level is 

substantially above the static water level, a bailer can be used to remove water from the well. 

8. Once the water level has returned to static, the second part of the slug test, the RHT, can be 

conducted.  Remove the slug or volume as quickly and smoothly as possible because the analysis 

assumes that an instantaneous change in volume is created in the well. The slug should be removed 

from the well to prevent water level impacts from water dripping off the slug.  Care should be taken 

to avoid tangling the slug (or rope attached to the slug) with the transducer cable.  If the slug and 

cable do become tangled, the transducer probe will be raised temporarily, thereby distorting the 

water levels recorded. 

9. Continue measuring and recording depth/time measurements until the water level returns to 

equilibrium conditions or a sufficient number of readings have been made to clearly show a trend 

on a plot of water level recovery versus the logarithm of time.  

D. QA/QC REQUIREMENTS: 

Prior to leaving the project site, all tests should be reviewed to confirm that accurate and useful data has 

been collected.   

E. SPECIAL CONDITIONS: 

Note that every pressure transducer has a rated pressure range for use.  Do not install the pressure transducer 

at a greater depth than its rated pressure range. 
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There are various software programs that can be used to determine hydraulic conductivity after the data 

from the datalogger is inputted into the program. Hvorslev’s expression is often used to calculate hydraulic 

conductivity (K) due to its simplicity. The analysis assumes a homogenous, isotropic medium in which 

soil and water are incompressible. Hvorslev’s expression for hydraulic conductivity is: 

K = r2* ln(L/R) 

 2*L*T 

 

For L/R > 8 

Where: 

K = Hydraulic Conductivity [Feet/Second] 

R = Casing Radius [Feet] 

L = Length of Open Screen (Or Open Borehole) [Feet] 

R = Filter Pack (Borehole) Radius [Feet] 

T = Basic Time Lag [Seconds]; Value Of T On Semilogarithmic Plot Of (H-H)/(H-H°) Vs. T, 

When (H-H)/(H-H°) = 0.37 

 

Where: 

H = Initial Water Level Prior To Removal Of Slug 

H = Water Level at T = 0 

H = Recorded Water Level at T > 0 

F. REFERENCES: 

Bouwer, H. and R.C. Rice, 1976.  A Slug Test for Hydraulic Conductivity of Unconfined Aquifers with 

Completely or Partially Penetrating Wells.  Water Resources Research, Vol. 12, No. 3, p. 423-428. 

Freeze, R. Allan and John A. Cherry, 1979.  Groundwater.  Prentice-Hall, Inc., Englewood Cliffs, New 

Jersey, 604 p. 

Hvorslev, M.J., 1951.  Time Lag and Soil Permeability in Groundwater Observations.  U.S. Army Corps 

of Engineers, Waterways Experiment Station, Vicksburg, Mississippi, Bull. No. 36, 51 p. 

United States Environmental Protection Agency, January 1999. Compendium of ERT Groundwater 

Sampling Procedures.  Section 8.0 Slug Test: SOP #2158. EPA/540/P-91/007. OSWER 9360.4-06. 

G. APPENDICES/FORMS: 

Not Applicable 

 

END OF SOP 

Final Check by C. Burns 10/30/15 
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SURFACE SOIL SAMPLING 

A. PURPOSE/SCOPE: 

The following SOP presents a description of the methods generally employed for the collection of surface 

soil samples. Surface soils are generally collected to determine risk associated with exposure to potentially 

contaminated surface soils or to determine whether contaminants are present above applicable standards.  

Surficial soil sampling is generally conducted in potentially contaminated areas of concern, whether 

relating to former or current uses of the site, to determine whether contaminants are present above 

applicable standards. Locations should be biased to suspected areas of greatest contamination including 

stressed vegetation, soil discoloration, odor, etc. Sample locations are also chosen based on area specific 

requirements. This includes sampling in locations that includes past or present usage of hazardous 

substances or wastes, discharge points of past or present processes, and former and current containers that 

may contain or previously contained hazardous substances or waste.  

B. EQUIPMENT/MATERIALS: 

The equipment needed for this task will vary depending on the exact nature of the project but needed 

supplies may include: 

• Stainless steel trowel or scoop 

• Stainless steel spatula  

• Shovel  

• Stainless steel bowls  

• Wooden stakes and flagging, or wire flags 

• Hammer or mallet 

• Indelible ink pens (sharpies) 

• Measuring tape (length appropriate for the project) 

• Appropriate sample jars 

• Field logs 

• GPS unit for referencing sample locations 

• Latex or nitrile gloves 

• Non-phosphate detergent, distilled water, and paper towels. 

C. PROCEDURE: 

1. Use the shovel to clear any surface debris from the sampling location, including grasses or other 

vegetation.  

2. If appropriate to the investigation, screen the soil with a PID or FID and record the results on the 

Field Log.  

3. Sampling Procedure: 

Discrete Sample Collection: 

a. Collect the sample from 0-6 inches depth (or as specified by the project).  In instances where a 

soil is collected for VOC analysis as well as other non-VOC parameters, the soil for VOC 

analysis must be collected first to minimize volatilization and biodegradation.  
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b. When analyzing for VOCs, the soil sample must be collected directly from the soil sample 

location into the sample container without disturbing the matrix structure.  

c. Once VOC soil sampling is complete, the remaining soil to be analyzed for non-VOC 

parameters such as SVOCs, pesticides, PCBs, metals, or cyanide must be homogenized to 

create a representative sample. Prior to homogenization, twigs, roots, leaves, rocks, and 

miscellaneous debris should be removed from the sample using the decontaminated stainless 

steel spoon or spatula. The soil should be mixed, quartered (divided into 4), and mixed again 

until a consistent physical appearance over the homogenized soil has been obtained. The soil 

should be transferred into the appropriate sample container using the decontaminated stainless 

steel spoon or spatula.   

Composite Sampling: 

a. For Composite Sampling (applicable to non-VOC’s only) where several discrete samples (of 

equal volume) are mixed together, collect the sample from 0-6 inches depth (or as specified by 

the project) from the first composite point. Cover the stainless steel bowl with aluminum foil 

and proceed to the next sampling point. Repeat between locations. If VOC samples are also 

being collected at each discrete point, the stainless steel spoon/trowel should be 

decontaminated between locations (Refer to Step 8). Once equal volumes of soil have been 

collected from each point which will make up the composite sample, the soil must be 

homogenized to create a representative sample. Prior to homogenization, twigs, roots, leaves, 

rocks, and miscellaneous debris should be removed from the sample using the stainless steel 

spoon or spatula. The soil should be mixed, quartered (divided into 4), and mixed again until a 

consistent physical appearance over the homogenized soil has been obtained. The soil should 

be transferred into the appropriate sample container using the stainless steel spoon or spatula.   

4. Label the sample bottles (if the bottles are not pre-printed) with the sample location name, 

collection time, project name, analysis to be performed, and any other field required on the label.  

5. Place the properly labeled sample bottles in a cooler with ice and maintain at 4oC for the duration 

of the sampling and transportation period.  Do not allow samples to freeze. 

Describe and record the following properties of the sample:  basic soil type (e.g., sand, gravel, and 

clay), structure, texture, sorting, grain size, and grain shape, degree of saturation, color, odor, 

staining, and presence of foreign material.  Refer to SOP#301, Field Description of Soils. 

6. After sampling is completed, the sampling location should be marked by a wooden stake and 

flagging and/or wire flag. The station number and date of sampling should be written on the stake 

using a permanent marker or other waterproof ink. A properly calibrated GPS unit should be used 

to mark the sample location (Refer to SOP#107). 

7. Decontaminate the sampling equipment as specified in SOP #501 and move to the next sampling 

location.  Repeat steps 1 through 7 for subsequent sampling locations. 

8. Soil samples should be packed and shipped/prepared for courier pick up according to SOP#607. 

The Chain of Custody (COC) document should be completed according to SOP#105. 
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D. QA/QC REQUIREMENTS: 

When possible, the samples should be collected using the same type of equipment and in the same manner 

to ensure comparability of data. Field quality control samples must be prepared the same as regular 

investigation samples with regard to sample volume, containers, and preservation.  

QA/QC samples should be collected following the same procedures as described above. The type and 

quantity of QA/QC samples is to be determined by the project scope, and in accordance with SOP# 605. 

E. SPECIAL CONDITIONS: 

If testing will be performed for metals, it must be recognized that metals can be present naturally and can 

be present from man-made sources.  Moreover, different metals will be present in different concentrations 

depending on the soil type.  Another class of compounds, polycyclic aromatic compounds, can be widely 

distributed in urban environments.  To determine the natural concentrations of metals and PAHs in a 

particular area, it is important to collect background samples.  At a minimum, one background sample 

should be collected from an area that is near the site, has similar soil types and similar topography.  For 

some applications (e.g., human health risk assessment), it may be necessary to collect three background 

samples to provide sufficient statistical information.  

F. REFERENCES: 

New Jersey Department of Environmental Protection (August 2005), Field Sampling Procedures Manual, 

Chap. 6, retrieved January 5, 2009 from http://www.nj.gov/dep/srp/guidance/fspm/. 

G. APPENDICES/FORMS: 

Surface Soil Sampling Log  

 

END OF SOP 

Final Check by C. Burns 11/3/15 

Minor Edit Revisions 11/11/2020 
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SMALL EQUIPMENT DECONTAMINATION 

A. PURPOSE/SCOPE: 

Proper decontamination of small equipment prevents cross-contamination of samples, introduction of 

contaminants to clean sites, and the mixture of incompatible substances.  Equipment decontamination also 

assures the health and safety of all equipment users.  Procedures for decontamination procedures vary 

depending on the matrix sampled, level of contamination, type of contaminants, and the target analytes of 

the sampling event.  The procedure outlined in this SOP is a general procedure for field/ warehouse 

decontamination of equipment associated with water, soil and other surficial sampling activities.   

Decontamination should be performed before sampling work commences and after each sampling event.  

Decontaminated equipment should be protected from contact with surroundings during storage and 

transport, and should be handled as little as possible before its use and always with disposable gloves.  Note 

that all waste generated by decontamination procedures including liquids, solids, rags, gloves, etc., will be 

collected and disposed of properly according to the procedures outlined in SOP #507.          

B. EQUIPMENT/MATERIALS: 

 Alconox® 

 Tap water 

 Distilled and deionized water 

 10% Nitric acid rinse 

 Acetone (or other pesticide grade organic solvent) 

 1-Gallon pressure spray bottles 

 Long-handled brushes 

 5-Gallon plastic buckets 

C. PROCEDURE: 

Note that if it is logistically impractical/ impossible to complete all steps listed below at the field site, Steps 

1-4 should be performed prior to transport of equipment to a facility where all steps can be completed if 

required.  All field decontamination should take place over a container and liquids should be properly 

disposed of.     

1. Disassemble equipment as necessary. 

2. Remove gross contamination from equipment by scraping, brushing and rinsing with tap water  

3. Wash with Alconox® or other laboratory grade detergent to remove all visible particulate matter 

and residual oils and grease.   

4. Rinse with tap water to remove detergent. 

5. Rinse with distilled and deionized water. 

6. Field personnel will use a new pair of outer gloves before handling sample equipment after it is 

cleaned. 

7. If equipment will not be used immediately, wrap in aluminum foil (unless sampling for metals 

analysis) or seal in plastic bags (unless sampling for organics analysis) and store. 

8. Record the date and method of decontamination on foil/bag and equipment log. 
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D. QA/QC REQUIREMENTS: 

When necessary, field equipment rinsate blanks will be collected by pouring analyte-free water over 

decontaminated equipment and submitting them to the lab with the other blanks and samples.  These blanks 

are used to assess the quality of equipment decontamination. 

E. SPECIAL CONDITIONS: 

Reusable PPE such as respirators, chemical-resistant overboots and gloves shall also undergo the 

equipment decontamination sequence. See SOP #505 for related information on Personnel 

decontamination.    

If acetone is a known or expected contaminant another solvent may be substituted.  Note that methanol 

cannot be used for decontamination when sampling gasoline or its by-products.    

Additional decontamination procedures may be required for particular contaminants or when samples are 

to be analyzed at very low concentrations.   Identify methods as needed but see for example Wilde, 2004.     

F. REFERENCES: 

New Jersey Department of Environmental Protection, August 2005. Field Sampling Procedures Manual.  

USEPA, 1994.  Sampling Equipment Decontamination. Environmental Response Team SOP #2006, 

Revision #0.0. Edison, NJ. http://www.ert.org.   

USEPA, 1996. Environmental Investigations Standard Operating Procedures and Quality Assurance 

Manual. Region 4, Science and Ecosystem Support Division. Athens, GA. 

http://www.epa.gov/region04/sesd/eisopqam/eisopqam.html 

Wilde, F.D., ed., 2004. Cleaning of Equipment for water sampling (ver. 2.0): U.S. Geological Survey 

Techniques of Water-Resources Investigations, book 9, chap. A3, April, accessed January 5, 2009 at 

http://pubs.water.usgs.gov/twri9A3/ 

G. APPENDICES/FORMS: 

Not Applicable 

END OF SOP 

Final Check by C. Burns 10/27/15 

http://www.ert.org/
http://www.epa.gov/region04/sesd/eisopqam/eisopqam.html
http://pubs.water.usgs.gov/twri9A3/
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DECONTAMINATION OF PERSONNEL 

A. PURPOSE/SCOPE: 

The objective of decontamination is to prevent the transmission of contaminants to personnel and 

equipment and to prevent the spread of contaminants off-site.  Decontamination is performed as a quality 

assurance measure and as a safety precaution during sampling.  The following SOP outlines general 

decontamination procedures that apply to personal protection Level C.  Projects that necessitate higher 

levels of protection (Levels B or A) require site-specific decontamination plans as part of the project’s 

Health and Safety Plan. 

The decontamination area must be set up before any entry into contaminated areas or the Exclusion Zone.  

All personnel must undergo decontamination prior to leaving the site.  Sites with relatively low 

contamination levels and no Exclusion Zone activities (Level D PPE) still may require decontamination.  

At Level D activity sites, decontamination should be provided for the following: washing of boots, or the 

removal and disposal of boot covers (booties); removal and disposal of disposable coveralls; removal and 

disposal of outer and inner gloves; and the washing of hands, arms and face prior to leaving the site, or 

taking any breaks for eating, drinking, etc. 

B. EQUIPMENT/MATERIALS: 

• Decontamination pad 

• Brushes 

• Polyethylene Sheeting 

• Tap water 

• Detergent 

• Appropriate decontamination solutions 

• 55-Gallon drum 

• Shallow wash buckets 

C. PROCEDURE: 

1. Maximum and minimum decontamination procedures for Level C protection are described in detail 

in Tables 1 and 2 on the following pages, and the procedure sequence is shown on associated flow-

charts.  

2. Arrange disposal of all waste generated during decontamination procedures according to guidelines 

in SOP #507. Check that all reusable PPE has been adequately decontaminated for future use. 

D. QA/QC REQUIREMENTS: 

Not Applicable 

E. SPECIAL CONDITIONS: 

Note that decontamination procedures will vary between sites depending on contaminants present.   
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DECONTAMINATION OF PERSONNEL 

F. REFERENCES: 

New Jersey Department of Environmental Protection Field Sampling Procedures Manual, August, 2005.  

NIOSH, OSHA, USCG, EPA, Occupational Safety and Health Guidance Manual for Hazardous Waste 

Site Activities, DHHS (NIOSH) Publication No. 85-115, October, 1985. 

G. APPENDICES/FORMS: 

Associated Flow Charts - The following Tables are included: 

• Table 1.  Maximum Measures for Level C Decontamination and Procedure Sequence 

• Table 2.  Minimum Measures for Level C Decontamination and Procedure Sequence 

 

END OF SOP 

Final Check by C. Burns 10/22/15 

Minor Edit Revision 11/11/2020 
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DECONTAMINATION OF PERSONNEL 

Table 1. Maximum Measures for Level C Decontamination 
 

Station 1: Segregated Equipment 

Drop 

1. Deposit equipment used on site (tools, sampling 

devices and containers, monitoring instruments, 

radios, clipboards, etc.) on plastic drop cloths or in 

different containers with plastic liners.  Segregation 

at the drop reduces the probability of cross 

contamination.  During hot weather operations, a 

cool down station may be set up within this area. 

Station 2: Boot Cover and Glove 

Wash 

2. Scrub outer boot covers and gloves with decon 

solution or detergent and water. 

Station 3: Boot Cover and Glove 

Rinse 

3. Rinse off decon solution from station 2 using 

copious amounts of water. 

Station 4: Tape Removal 4. Remove tape around boots and gloves and deposit in 

container with plastic liner. 

Station 5: Boot Cover Removal 5. Remove boot covers and deposit in containers with 

plastic liner. 

Station 6: Outer Glove Removal 6. Remove outer gloves and deposit in container with 

plastic liner. 

Station 7: Suit and Boot Wash 7. Wash splash suit, gloves, and safety boots.  Scrub 

with long-handle scrub brush and decon solution. 

Station 8: Suit and Boot, and Glove 

Rinse 

8. Rinse off decon solution using water.  Repeat as 

many times as necessary. 

Station 9: Canister or Mask Change 9. If worker leaves exclusion zone to change canister 

(or mask), this is the last step in the decontamination 

procedure.  Worker’s canister is exchanged, new 

outer gloves and boot covers donned, and joints 

taped worker returns to duty. 

Station 10: Safety Boot Removal 10. Remove safety boots and deposit in container with 

plastic liner. 

Station 11: Splash Suit Removal 11. With assistance of helper, remove splash suit.  

Deposit in container with plastic liner. 

Station 12: Inner Glove Rinse 12. Wash inner gloves with decon solution. 

Station 13: Inner Glove Wash 13. Rinse inner gloves with water. 

Station 14: Face Piece Removal 14. Remove face piece.  Deposit in container with 

plastic liner.  Avoid touching face with fingers. 
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DECONTAMINATION OF PERSONNEL 

 

 

Table 1. Maximum Measures for Level C Decontamination continued 

Station 15: Inner Glove Removal 15. Remove inner glove and deposit in lined container. 

Station 16: Inner Clothing Removal 16. Remove clothing soaked with perspiration and place 

in lined container.  Do not wear inner clothing off-

site since there is a possibility that small amounts of 

contaminants might have been transferred in 

removing the fully-encapsulating suit. 

Station 17: Field Wash 17. Shower if highly toxic, skin-corrosive or skin-

absorbable materials are known or suspected to be 

present.  Wash hands and face if shower is not 

available. 

Station 18: Redress 18. Put on clean clothes. 
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DECONTAMINATION OF PERSONNEL 

 

Maximum Measures for Level C Decontamination 
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DECONTAMINATION OF PERSONNEL 

 

Table 2.  Minimum Measures for Level C Decontamination 
 

Station 1: Equipment Drop 1. Deposit equipment used on-site (tools, sampling 

devices and containers, monitoring instruments, 

radios, clipboards, etc.) on plastic drop cloths.  

Segregation at the drop reduces the probability of 

cross contamination.  During hot weather 

operations, a cool down station may be set up within 

this area. 

Station 2: Outer Garment, Boots, 

and Gloves Wash and 

Rinse 

2. Scrub outer boots, outer gloves and splash suit with 

decon solution or detergent water.  Rinse off using 

copious amounts of water. 

Station 3: Outer Boot and Glove 

Removal 

3. Remove outer boots and gloves.  Deposit in 

container with plastic liner. 

Station 4: Canister or Mask Change 4. If worker leaves exclusive zone to change canister 

(or mask), this is the last step in the decontamination 

procedure.  Worker’s canister is exchanged, new 

outer gloves and boot covers donned, joints taped, 

and worker returns to duty. 

Station 5: Boot, Gloves and Outer 

Garment Removal 

5. Boots, chemical-resistant splash suit, inner gloves 

removed and deposited in separate containers lined 

with plastic. 

Station 6: Face Piece Removal 6. Facepiece is removed.  Avoid touching face with 

fingers.  Facepiece deposited on plastic sheet. 

Station 7: Field Wash 7. Hands and face are thoroughly washed.  Shower as 

soon as possible. 
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DECONTAMINATION OF PERSONNEL 

 

Minimum Measures for Level C Decontamination 
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RESIDUALS MANAGEMENT 

A. PURPOSE/SCOPE: 

The following standard operating procedure (SOP) presents a description of the methods generally 

employed for the management of residual waste.  Field personnel are responsible for ensuring that state-

specific standards/guidelines/regulations are followed, where applicable.  In addition, field personnel are 

responsible for coordination efforts associated with the waste disposal facility, if known.   

Improper handling and storage of residual waste can result in leaks and spills and pose a serious threat to 

the quality of the environment. Timely characterization and disposal of residual wastes shall be conducted 

in order to not exceed onsite quantity and/or storage regulations.  

B. EQUIPMENT/MATERIALS: 

Off-Site transportation and disposal of residual waste will be performed by a licensed waste hauler under 

the direction of CHA.  The company will supply the necessary equipment and materials needed to remove 

the residual waste from the Site and transport it to an approved waste disposal facility.   

The field geologist/engineer will obtain the necessary sample bottles with the associated preservatives, if 

required, from the analytical laboratory.  See SOP #603, Sample Containers, Volumes, Preservations and 

Holding Times, for additional information on these topics.  In addition, a flame ionization detector (FID), 

photoionization detector (PID), and/or gas meter will be used to screen soils in waste containers for the 

presence of volatile organic compounds (VOCs).   

All other equipment required during transportation/disposal activities is the responsibility of the Contractor 

(waste hauler).  

C. PROCEDURE: 

1. During remedial activities all residual waste, including, but not limited to, soil cuttings, 

decontamination wash/rinse water, purge water and personal protective equipment (PPE) shall be 

containerized in United States Department of Transportation (USDOT) approved 55-gallon drums 

or similar waste containers, unless the Work Plan indicates otherwise.  Each drum shall contain 

similar materials/matrices (e.g., soil, water, PPE). 

2. Label each waste container using a permanent marker and weather proof label with the following:  

a. Description of the container contents 

b. Site name and address 

c. Name of Site contact and associated phone number  

Waste container labels shall be legible and easily understood by those unfamiliar with the Site. 

3. Upon completion of remedial activities, the field geologist/engineer will conduct waste 

characterization of the residual waste prior to off-Site transportation and disposal.  Depending upon 

the type of waste present, various waste disposal facilities may have different testing requirements.  

CHA will complete the required analytical testing.  Upon receipt of analytical data and coordination 

with the disposal facility, the field geologist/engineer will supervise the removal of the waste from 

the Site.  
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RESIDUALS MANAGEMENT 

4. Waste containers shall be transported and stored in a secure location on-Site.  All waste containers 

shall be located in one location, if possible. 

5. If waste containers are stored for a period of time prior to collecting waste characterization samples, 

all waste containers shall be inspected for signs of the potential presence of explosive/flammable 

gases and/or toxic vapors.  These signs include pressurization (bulging/dimples); crystals formed 

around the drum opening; leaks, holes, stains; labels, marking; composition and type (steel/poly 

and open/bung); condition, age, rust; and sampling accessibility.  Drums showing evidence of 

pressurization and crystals shall be further assessed to determine proper drum opening techniques. 

6. All metal waste containers not in direct contact with the earth shall be grounded.   

7. Open the waste container with spark resistant tools (e.g., brass, beryllium). 

8. Screen the waste containers for explosive gases and/or toxic vapor with appropriate air monitoring 

instruments as necessary. 

9. Obtain the necessary sample bottles with the associated preservatives, if required, from the 

analytical laboratory.  See SOP #603, Sample Containers, Volumes, Preservations and Holding 

Times, for information regarding field preservation of sample containers, if necessary. 

10. Each matrix (e.g., soil, water) shall be sampled for waste characterization purposes.  The field 

geologist/engineer shall determine the quantity of similar waste characterization samples to be 

collected from the waste containers in conjunction with the project manager and/or waste disposal 

facility.  Containers with similar wastes (e.g., soil, water) generated from one area of the site may 

require only one composite sample from each of the waste containers.  This determination shall 

also be made in conjunction with the project manager and/or waste disposal facility. 

11. Use a decontaminated spade or shovel to collect representative solid waste samples from each waste 

container or use a beaker, bailer or similar mechanism to collect representative liquid waste samples 

from each waste container.   

12. Immediately place sample in the pre-preserved sample containers and close the waste container(s). 

13. Chill all samples to 4oC from sample collection until laboratory analysis. 

14. Package and ship samples per SOP #607. 

D. QA/QC REQUIREMENTS: 

This section includes QA/QC requirements associated with tank closure activities.  The following general 

requirements apply to this SOP: 

1. All data must be documented on field data sheets or within site logbooks. 

2. All instrumentation must be operated in accordance with operating instructions as supplied by the 

manufacturer, unless otherwise specified in the work plan. 

3. Equipment checkout and calibration activities must occur prior to sampling/operation, and must be 

documented. 
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RESIDUALS MANAGEMENT 

E. SPECIAL CONDITIONS: 

In no case, will CHA be considered the generator of the waste.  The site owner shall always take 

responsibility for waste disposal.    Additionally, CHA may only act as agent for the owner relative to 

signing manifests with specific permission from CHA’s in-house counsel.  In most every case, the owner 

should sign waste manifests.   

F. REFERENCES: 

United States Environmental Protection Agency, Science and Ecosystem Support Division, Waste 

Sampling Standard Operating Procedure: http://www.epa.gov/region4/sesd/fbqstp/Waste-Sampling.pdf  

G. APPENDICES/FORMS: 

Not Applicable 

END OF SOP 

Final Check by C. Burns 10/26/15 

Minor Edit Revisions 11/11/2020 

http://www.epa.gov/region4/sesd/fbqstp/Waste-Sampling.pdf
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SAMPLE CONTAINERS, VOLUMES, PRESERVATIONS AND HOLDING TIMES 

A. PURPOSE/SCOPE: 

The following standard operating procedure (SOP) presents general guidelines for sample containers, 
volumes, preservations and holding times associated with air, water and soil/sediment samples.  Field 
personnel are responsible for ensuring that state-specific standards/guidelines/regulations are followed, 
where applicable.   

Improper preserving, storing and handling of air, water and soil/sediment samples are critical if the integrity 
of the samples are to be maintained.  Samples collected in the field may undergo biological, chemical or 
physical changes following removal from their environment.  In order to minimize those changes, many 
samples must have preservatives in the form of strong acids or bases added prior to delivery to the 
laboratory.  If samples are to be collected as part of a government program, the governing agency typically 
must be notified 30 days prior to sample collection.  

B. EQUIPMENT/MATERIALS: 

Pre-cleaned sample containers along with associated preservations within the sample containers will be 
provided to CHA from the analytical laboratory.  The field geologist/engineer will provide the necessary 
personal protective equipment to place samples collected within the appropriate sample containers per 
SOPs 300 through 417.  However, if field preservation is required the following equipment and materials 
shall be obtained: 

• Hydrochloric (HCl) Acid Reagent A.S.C. 38% 
• Nitric (HNO3) Acid Reagent A.S.C. 71% 
• Sodium Hydroxide (NaOH) 97% 
• 10 mL glass pipettes 
• Narrow range (0-3 and 12-14) pH paper 
• Nitrile gloves 

C. PROCEDURE: 

1. Review Table 1 which details typical parameters of interest at environmental sites and the 
associated methods, preservation, container type, holding time and required sample volume. 

2. Obtain pre-cleaned and pre-preserved sample containers from the laboratory.  If pre-preserved 
sample containers were provided skip to Step 7; if not proceed to Step 3. 

3. Put on a clean pair of nitrile gloves. 

4. In a clean, non-dusty environment, remove the cap of the sample container. 

5. Using a clean, 10 mL glass pipette draw the required amount of acid or base and insert into the 
sample container. 

6. Volatile Organic Compounds – 2 mL of HCl acid (water samples). 

7. Total and Dissolved Metals (including mercury) – 5 mL Nitric acid (water samples). 

8. Cyanide – 15-20 Sodium Hydroxide pellets (water samples). 
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SAMPLE CONTAINERS, VOLUMES, PRESERVATIONS AND HOLDING TIMES 

9. Chemical Oxygen Demand, Oil and Grease, Organic Carbon, Phenolics, Total Dissolved 
Phosphorous, Hydrolyzable Phosphorus, Ammonia, Nitrate and Nitrite – 5 mL Sulfuric acid (water 
samples). 

10. Immediately replace and tighten the sample container cap. 

11. Collect sample using equipment and procedures outlined in other SOPs as appropriate.  The volume 
of the sample collected shall be sufficient to conduct the analysis required, as well as associated quality 
assurance/quality control samples (QA/QC).  QA/QC samples shall be collected in accordance with 
SOP 605. 

12. Place samples immediately in the pre-preserved sample containers. 

13. Chill all samples to 4oC from sample collection until laboratory analysis. 

14. Package and ship samples per SOP #607. 

D. QA/QC REQUIREMENTS: 

This section includes QA/QC requirements associated with sample containers, volumes, preservations, and 
holding times.  The following general requirements apply to this SOP: 

1. All data must be documented on field data sheets or within site logbooks. 

2. All instrumentation must be operated in accordance with operating instructions as supplied by the 
manufacturer, unless otherwise specified in the work plan. 

3. Equipment checkout and calibration activities must occur prior to sampling/operation, and must be 
documented. 

4. QA/QC samples shall be collected in accordance with SOP 605. 
 

The following procedure shall be conducted to provide a QA/QC check of water (aqueous) samples to 
ensure the samples were preserved to the proper pH prior to shipping for laboratory analysis. 

Volatile Organic Compounds: 

1. Collect one additional VOA vial at every third aqueous sampling location. 

2. Fill the extra vial with the sample. 

3. Using the extra VOA vial, remove the cap and using a clean, 10 mL glass pipette extract 
approximately 1 mL of water. 

4. Place two drops of the water on a 1-inch strip of 0-3 range pH paper. 

5. Compare pH strip's color while wet with that of the color key included on the pH paper container. 

6. If pH is not less than 2, add additional HCL to the remaining 3 VOA vials prior to collecting the 
sample.  

7. Discard the vial used to check the pH. 
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SAMPLE CONTAINERS, VOLUMES, PRESERVATIONS AND HOLDING TIMES 

 

Total and Dissolved Metals, Mercury, Ammonia, Nitrate plus Nitrite, Total Dissolved Phosphorus, COD, 
Oil & Grease, Organic Carbon, Phenolics   

1. Collect sample and tightly reseal the cap. 

2. Agitate the sample by gently shaking the sample bottle to mix the acid and water. 

3. Remove the cap and using a clean, 10 mL glass pipette extract approximately 1 mL of sample. 

4. Place approximately two drops of sample on a 1 inch strip of 0-3 range pH paper. 

5. Compare pH strip's color while wet with that of the color key included on the pH paper container. 

6. If pH is not less than 2, add appropriate additional Sulfuric Acid to the sample using a clean pipette. 

7. Recheck sample using steps 2 through 6 until sample pH is less than 2. 
 

Cyanide 

1. Collect sample and tightly reseal the cap. 

2. Agitate the sample by gently shaking the sample bottle until the NaOH pellets are dissolved. 

3. Remove the cap and using a clean 10 mL glass pipette extract approximately 1 mL of sample. 

4. Place approximately two drops of sample on a 1-inch strip of 12-14 range pH paper.  

5. Compare pH strip's color while wet with that of the color key included on the pH paper container. 

6. If pH is not greater than 12, add additional NaOH to the sample using standard procedures. 

7. Recheck sample using steps 2 through 6 until sample pH is greater than 12. 

E. SPECIAL CONDITIONS: 

Not Applicable 

F. REFERENCES: 

Alpha Analytical Aqueous and Soil/Solid Reference Guides. 

G. APPENDICES/FORMS: 

Table 1 Laboratory Analysis: Summarizing parameters, methods, preservations, container type, holding 
times and minimum sample volumes are included as an attachment to this SOP. 

 

END OF SOP 
Final Check by C. Burns 10/27/15 
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1.0  INTRODUCTION 

 

This Quality Assurance Project Plan (QAPP) presents the policies, organization, objectives, 

functional activities and specific Quality Assurance (QA) and Quality Control (QC) activities 

designed to achieve the specific data quality goals associated with the Supplemental Remedial 

Investigation (SRI) that will be conducted at Sterling Drug Site #1, currently owned by Curia New 

York, Inc. (Curia) in Rensselaer, New York.  AMRI Rensselaer, Inc. (AMRI) changed its name to 

Curia in July 2021.  The scope of work associated with the investigation activities and specific 

areas of concern that will be addressed are summarized in the Supplemental Remedial 

Investigation Work Plan (SRIWP). 

 

This QAPP has been prepared to identify procedures for sample preparation and handling, sample 

chain-of-custody, laboratory analyses, and reporting to be implemented during this investigation 

to ensure the accuracy and integrity of the data generated during the investigation.  This QAPP has 

been prepared in accordance with the New York State Department of Environmental 

Conservation’s (NYSDEC) Division of Environmental Remediation (DER-10) Technical 

Guidance for Site Investigation and Remediation.  Field activities will be performed in accordance 

with CHA Consulting, Inc. (CHA) standard operating procedures (SOPs), included in Appendix 

A of this QAPP.  

 

1.1 SITE DESCRIPTION 

 

Refer to Section 2.1 of the SRIWP for a description of the Site. Groundwater contamination is 

present in the shallow aquifer at the Site.  The agreed upon Contaminants of Concern (COCs) 

include benzene, chlorobenzene, 1,2-dichloroethane (1,2-DCA), toluene, sodium, and arsenic.  

The SRI will investigate new areas of the Site and will require additional laboratory analyses for 

screening purposes.   

 

1.2 SCOPE OF WORK 

 

This QAPP has been prepared in accordance with NYSDEC DER-10 (May 2010) to outline the 

procedures and protocols that will be utilized to conduct an SRI that will assist in the delineation 

of the extent of contamination and begin the evaluation of the remedial treatment practices.   

 

The SRI program will include the following activities:  

• Installation of soil borings and monitoring wells;  

• Collection of subsurface soil samples; 

• Collection of groundwater samples; 
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• Equipment decontamination; and 

• Investigation derived waste handling. 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

 

The SRI activities are being conducted by Curia; Curia has retained CHA to conduct 

environmental oversight and coordination of these activities. The CHA Project Manager is 

responsible for communication with the NYSDEC and the delivery of CHA services. Resumes for 

CHA staff providing environmental services as part of the proposed SRI activities are included in 

Appendix B of this QAPP. 

 

Table 1 below, identifies key personnel assigned to the project and provides contact information.   

 

Table 1: Key Project Personnel 

Name Address Responsibilities 

Christopher O’Neill, PE 

NYSDEC 

Project Manager  

1130 North Westcott Rd. 

Schenectady, NY  12306-2014 

(518) 357-2394 

christopher.oneill@dec.ny.gov 

Mr. O’Neill will represent the 

NYSDEC in its review and oversight 

function, and as arbiter on technical 

matters.  Responsible for review and 

approval of the SRIWP and SRI 

Report. 

Amanda Post 

Curia Rensselaer 

Environmental Health & 

Safety 

33 Riverside Ave. 

Rensselaer, NY  12144 

(518) 433-7770 

c. (518) 423-6625 

amanda.post@curiaglobal.com 

Ms. Post will represent Curia in the 

review and oversight of the project 

and serve as the point of contact for 

Curia. 

Julia Craner 

CHA 

Project Manager/ Technical 

Manager/ Project 

Coordinator 

III Winners Circle 

Albany, NY  12205 

c. (845) 325-2329 

jcraner@chacompanies.com 

Ms. Craner will oversee the project, 

interact with Curia and NYSDEC on 

project decisions, provide quality 

control on documents and 

determinations, and provide 

supervision and guidance to junior 

staff during field and office tasks. 

Ms. Craner will also provide 

immediate supervision of all on-site 

activities, provide field management 

of sample collection and field 

QA/QC, assist in preparation and 

review of final report, and provide 

technical representation for field 

activities.   

mailto:christopher.oneill@dec.ny.gov
mailto:jcraner@chacompanies.com
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Name Address Responsibilities 

Scott Smith, PE 

CHA 

Project Engineer/ 

Technical Advisor 

300 South State Street 

Syracuse, NY 13202 

(315) 257-7145  

ssmith2@chacompanies.com   

Mr. Smith will provide technical 

expertise and assistance to the project 

manager during the remedial 

investigation and during the 

evaluation of the remedial system. He 

will act as CHA’s QA/QC Officer for 

internal audit of field sampling 

procedures, review of lab activities, 

and QA/QC, and review of final 

reports.  Mr. Smith will also serve as 

certifying engineer for documents 

requiring a NYS PE certification.   

Richard Totino 

CHA 

Field Leader & Health and 

Safety Officer 

III Winners Circle 

Albany, NY  12205 

 c. (518) 281-5436  

rtotino@chacompanies.com 

Mr. Totino will supervise field 

investigation activities and will also 

serve as database manager. Mr. 

Totino will serve as the Health and 

Safety point of contact for CHA staff, 

and he will be involved in report 

preparation. 

Mike Wilsey 

Adirondack Environmental 

Services, Inc. 

Laboratory Project Manager 

314 North Pearl Street 

Albany, NY  12207  

(518) 434-4546 

Mr. Wilsey will act as CHA’s point of 

contact with the contracted 

laboratory.  

Donald Anne 

Senior Chemist 

Alpha Geoscience 

 

679 Plank Road 

Clifton Park, NY  12065 

(518) 348-6995 

 

Mr. Anne will perform data validation 

of data and prepare the Data Usability 

Summary Report (DUSR). 

 

mailto:ssmith2@chacompanies.com
mailto:rtotino@chacompanies.com
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT 

DATA 

 

The overall QA objective is to develop and implement procedures for sample preparation and 

handling, sample chain of custody (COC), laboratory analyses, and reporting, in order to provide 

accurate data.  Specific procedures to be followed for sampling, sample custody and document 

control, calibration, laboratory analyses and data reduction, validation, assessment and reporting 

are presented in Sections 4.0 through 8.0 of this QAPP and CHA SOP#603. 
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4.0 LEVEL OF QA EFFORT 

 

Section 4.0 defines the goals for the level of QA effort; namely, accuracy; precision and sensitivity 

of analyses; and completeness, representativeness and comparability of measurement data from 

the analytical laboratories. QA objectives for field measurements are also discussed. 

 

4.1 QA/QC SAMPLES & ANALYTICAL METHODS 

 

The sampling and analysis program is summarized in Table 1 of the SRIWP.   

 

To assess the quality of data resulting from the field sampling program, field duplicate samples, 

field equipment blank samples, samples for laboratory matrix spike/matrix spike duplicate 

(MS/MSD) analyses, and trip blank samples will be collected (where appropriate) and submitted 

to the contract laboratory.  CHA SOP#605 will be adhered to for all QA/QC procedures.   

 

For field samples collected, field duplicate samples will be submitted at a frequency of one per 20 

investigative samples or if a sampling round consists of less than 20 samples, one field duplicate 

will be collected.  MS/MSD samples will be analyzed at a minimum frequency of one set per 20 

investigative samples.  If a sampling event consists of less than 20 samples, one MS/MSD sample 

will be collected.  Trip blanks will be submitted with each cooler containing aqueous samples to 

be analyzed for VOCs.  The following list provides a brief summary of the types of QA samples 

that will be utilizing for the proposed investigation event: 

 

Field Duplicate:  A field duplicate sample is a second sample of a media from the same 

interval/location sampled in the same place and time but given a different name so that the lab is 

unaware of what sample it is duplicating.  The duplicate sample is analyzed as a check on the 

aggregate analytical and sampling protocol precision.  

 

Equipment Blank:  An equipment blank is a sample collected by running lab-supplied 

contaminant free water through/over field sampling equipment in the field and collecting this 

processed water.  The equipment blank sample is used to determine if field procedures/equipment 

introduce contaminants into the samples.   

 

MS/MSD Samples:  MS/MSD samples are representative, but randomly chosen client samples to 

which the lab adds known concentrations of analytes of interest.  The MS/MSD samples are then 

analyzed with the unspiked sample as a check on the analytical method's accuracy and precision.  

 

Trip Blank:  Trip blank samples (for water VOC determinations only) will be shipped by the 

laboratory to the Site and back to the laboratory without opening in the field. The trip blank will 
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provide a measure of potential cross-contamination of samples resulting from shipment, handling 

and/or ambient conditions at the Site.  

 

4.2 ACCURACY, PRECISIONS AND SENSITIVITY OF ANALYSES 

 

The fundamental QA objective with respect to the accuracy, precision and sensitivity of analytical 

data is to achieve the QC acceptance of each analytical protocol. The method(s) precision (relative 

percent difference of duplicate analysis) will be determined from the duplicate analyses of MS 

samples. A minimum of one sample will be spiked and analyzed in duplicate. Additional details 

are provided in CHA SOP#605.  Analysis will compare with the criteria presented in the 

appropriate methods identified in Section 4.1. 

 

The method(s) accuracy (percent recovery) for water and soil samples will be determined by 

spiking selected samples (matrix spikes) with test compounds. Accuracy will be reported as the 

percent recovery of the test compound and will compare with the criteria given in the appropriate 

methods as identified in Section 4.1. 

 

Project-specific accuracy and precision goals are identified in Section 10.0. 

 

4.3 COMPLETENESS, REPRESENTATIVENESS AND COMPARABILITY 

 

The sampling program has been designed to provide data to further characterize contamination 

around monitoring well MW-3. During development of the SRIWP, consideration was given to 

location of historic activities, existing data from past studies completed for the Site, and the 

physical Site setting.  The extent to which existing and planned analytical data will be comparable 

depends on the similarity of sampling and analytical methods.  The procedures used to obtain the 

planned analytical data are documented in this QAPP.  Comparability of laboratory analyses will 

be ensured using consistent units. Following completion of data collection, the existing database 

will be evaluated for representativeness. 

 

 

4.4 FIELD DOCUMENTATION 

 

Pertinent field survey and sampling information shall be recorded in a logbook or on field logs 

during each day of the field effort per CHA SOP#101 Field Logbook and Photographs.   

 

At a minimum, entries in a logbook shall include: 

 

•   Date and time of starting work; 

•  Names of all personnel at site;  
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•   Weather conditions  

•  Purpose of proposed work effort; 

•  Sampling equipment to be used and calibration of equipment; 

•  Description of work area; 

•  Location of work area, including map reference; 

•  Details of work effort, particularly any deviation from the field operations plan or standard 

operating procedures; 

•  Field observations; 

•  Field measurements (e.g., Photoionization Detector (PID) readings); 

•  Field laboratory analytical results; 

•  Daily health and safety entries, including levels of protection; 

•  Type, number, and location of samples; 

•  Sampling method, particularly deviations from the standard operating procedures; 

•  Sample location and number; and 

•  Sample handling, packaging, labeling, and shipping information (including destination). 

 

In addition to keeping logs, photographs will be taken to provide a physical record to augment the 

fieldworker's written observations.  An intrinsically safe camera will be provided to CHA by Curia 

for use during field work.  For each photograph taken, several items shall be recorded in the field 

logbooks: 

 

• Date and time; 

• Name of photographer; 

• General direction faced and description of the subject 

 

Additional protocols specific to each sampling method are presented in the following sections. 

 

The general QA objective for measurement data is to obtain reproducible and comparable 

measurements to a degree of accuracy consistent with the use of standardized procedures. 
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5.0 SAMPLING PROCEDURES 

 

The sampling program to be implemented will include the collection and analyses of groundwater, 

subsurface soil, wastewater, and waste soil samples. Details regarding specific sampling activities 

are provided in the SRIWP and the procedures for collecting samples and for performing related 

field activities are described in detail in the Field Sampling Plan (FSP), included in Appendix A 

of the SRIWP.  The number of samples, analytical methods, sample volumes, preservation 

techniques and holding times are provided in Table 2 below. 
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Table 2: 

Analytical Methods and QA/QC Sample Summary 

 

Matrix (Sample 

Type) 

Analytical 

Methods Parameter/Fraction 

Primary 

Samples Duplicates MS/MSD 

Trip 

Blanks 

Equipment 

Blanks Sample Locations 

Sample 

Volume/Container 

Sample 

Preservation 

Holding 

Time 

Soil 

USEPA 8260C TCL VOCs  6 * * 0 0 
MW-19, MW-20,  

MW-21 

5 grams/Terra Core 

Sampler 

Place in sealed foil 

bag.  Cool to 4 oC 
14 days 

EPA 8270D TCL SVOCs (Includes 

1,4-Dioxane) 

2 * * 0 0 MW-19 8-oz. Amber Glass 

Wide 

Cool to 4°C 14 Days 

Extraction 

EPA 8082A PCBs 2 * * 0 0 MW-19 4-oz. Amber Cool to 4oC 14 Days 

Extraction 

EPA 8081B Pesticides 2 * * 0 0 MW-19 4-oz. Amber Cool to 4oC 14 Days 

USEPA 6010C 

(Hg 7470A)  

 

TAL Metals   6 * * 0 0 
MW-19, MW-20,  

MW-21 

4-oz. Amber Glass 

Wide 
Cool to 4°C 180 Days  

 
EPA 537 PFAS 2 * * 0 0 MW-19 

 

3-250 mL HDPE 

Plastic container 

1.25g Trizma, Cool 

to 4°C 

14 Days 

Groundwater 

Semiannual 

Sampling Event 

USEPA 8260C 

Benzene, 

Chlorobenzene, Toluene, 

1,2-DCA 

11 1 1/1 1 1 

MW-5A, MW-6A, MW-8, MW-

11A,  

MW-12, MW-14A, MW-17, OS-

1A, OS-3, OS-4A, OS-5A 

2- 40 ml VOC vial with 

Teflon lined septum. 

1:1 HC1 to pH<2 ; 

Cool to 4oC 
14 days 

USEPA 6010C 

 
As 4 1 1/1 1 1 

MW-5A, MW-6A, MW-12,  

MW-14A 
1- 500 mL plastic 

Cool to 4°C 

HNO3 to pH<2 

 

180 days 

USEPA 6010C 

 
Na 3 1 1/1 1 1 MW-5A, MW-6A, MW-17 1- 500 mL plastic 

Cool to 4°C 

HNO3 to pH<2 
180 days  

Groundwater 

Sampling – 2 

rounds   

 

New Wells and 

MW-3  

USEPA 8260C TCL VOCs   4 ** ** 1 ** 
MW-3, MW-19,  

MW-20, MW-21 

2- 40 ml VOC vial with 

Teflon lined septum. 

1:1 HC1 to pH<2 ; 

Cool to 4oC 
14 days 

EPA 8270D TCL SVOCs  (Includes 

1,4-Dioxane) 

1 ** ** 0 ** MW-19 8-oz. Amber Glass 

Wide 

Cool to 4°C 14 Days 

Extraction 

EPA 8082A PCBs 1 ** ** 0 ** MW-19 4-oz. Amber Cool to 4oC 14 Days 

Extraction 

EPA 8081B Pesticides 1 ** ** 0 ** MW-19 4-oz. Amber Cool to 4oC 14 Days 

USEPA 6010C TAL Metals 3 ** ** 0 ** 
MW-19, MW-20,  

MW-21 
1- 500 mL plastic 

Cool to 4°C 

HNO3 to pH<2 
180 days 

 

EPA 537 PFAS 1 1 1/1 0 0 MW-19 

 

3-250 mL HDPE 

Plastic container 

1.25g Trizma, Cool 

to 4°C 

14 Days 
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Matrix (Sample 

Type) 

Analytical 

Methods Parameter/Fraction 

Primary 

Samples Duplicates MS/MSD 

Trip 

Blanks 

Equipment 

Blanks Sample Locations 

Sample 

Volume/Container 

Sample 

Preservation 

Holding 

Time 

 

 

 

 

 

 

 

 

 

Waste Soil 

Characterization 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

USEPA 

8260C/1311 
TCLP VOCs 3 0 0 0 0 

Soil cuttings from MW-19,  

MW-20, MW-21 

5 grams/Terra Core 

Sampler 

Place in sealed foil 

bag.  Cool to 4 oC 
14 days 

USEPA 

8270D/1311 
TCLP SVOCs 3 0 0 0 0 

Soil cuttings from MW-19,  

MW-20, MW-21 

 

8-oz. Amber Glass 

Wide 
Cool to 4°C 

14 Days 

Extraction 

USEPA 

6010/1311 
TCLP Metals 3 0 0 0 0 

Soil cuttings from MW-19,  

MW-20, MW-21 

4-oz. Amber Glass 

Wide 
Cool to 4°C 

180 Days 

(Hg 28 

Days) 

USEPA 

8081/1311 
TCLP Pesticides 3 0 0 0 0 

Soil cuttings from MW-19,  

MW-20, MW-21 
4-oz. Amber Cool to 4oC 14 Days 

USEPA 

8082/1311 
TCLP PCBs 3 0 0 0 0 

Soil cuttings from MW-19,  

MW-20, MW-21 
4-oz. Amber Cool to 4oC 

14 Days 

Extraction 

USEPA 8260C TCL VOCs 3 0 0 0 0 
Soil cuttings from MW-19, 

 MW-20, MW-21 

2- 40 ml VOC vial with 

Teflon lined septum. 

1:1 HC1 to pH<2 ; 

Cool to 4oC 
14 days 

USEPA 8270D 
TCL SVOCs (Includes 

1,4-Dioxane 
3 0 0 0 0 

Soil cuttings from MW-19,  

MW-20, MW-21 

8-oz. Amber Glass 

Wide 
Cool to 4°C 

14 Days 

Extraction 

USEPA 6010C TAL Metals 3 0 0 0 0 
Soil cuttings from MW-19,  

MW-20, MW-21 

4-oz. Amber Glass 

Wide 
Cool to 4°C 

180 Days 

(Hg 28 

Days) 

USEPA 8082A PCBs 3 0 0 0 0 
Soil cuttings from MW-19,  

MW-20, MW-21 
4-oz. Amber Cool to 4oC 

14 Days 

Extraction 

USEPA 1030 Ignitibility 3 0 0 0 0 
Soil cuttings from MW-19, 

 MW-20, MW-21 
4-oz. Glass Cool to 4oC 14 Days 

USEPA 1110A Corrosivity 3 0 0 0 0 
Soil cuttings from MW-19,  

MW-20, MW-21 
4-oz. Glass Cool to 4oC 14 Days 

USEPA 9001 Reactivity 3 0 0 0 0 
Soil cuttings from MW-19,  

MW-20, MW-21 
4-oz. Glass Cool to 4oC 14 Days 

USEPA 1020B Flash Point 3 0 0 0 0 
Soil cuttings from MW-19,  

MW-20, MW-21 
4-oz. Glass Cool to 4oC 14 Days 

Wastewater 

Characterization 

USEPA 8260C TCL VOCs 1 0 0 0 0 

Wastewater from drilling, well 

installation, well development, 

and well sampling 

2- 40 ml VOC vial with 

Teflon lined septum. 

1:1 HC1 to pH<2 ; 

Cool to 4oC 
14 days 

USEPA 8270D 
TCL SVOCs (Includes 

1,4-Dioxane 
1 0 0 0 0 

Wastewater from drilling, well 

installation, well development, 

and well sampling 

1 L Amber Glass Cool to 4°C 14 days 

USEPA 6010C TAL Metals 1 0 0 0 0 

Wastewater from drilling, well 

installation, well development, 

and well sampling 

1- 500 mL plastic 
Cool to 4°C 

HNO3 to pH<2 
180 days 

USEPA 8082A PCBs 1 0 0 0 0 

Wastewater from drilling, well 

installation, well development, 

and well sampling 

 

1 L Amber Glass  

 

Cool to 4oC 

14 Days 

Extraction 
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Matrix (Sample 

Type) 

Analytical 

Methods Parameter/Fraction 

Primary 

Samples Duplicates MS/MSD 

Trip 

Blanks 

Equipment 

Blanks Sample Locations 

Sample 

Volume/Container 

Sample 

Preservation 

Holding 

Time 

USEPA 8081B Pesticides 1 0 0 0 0 

Wastewater from drilling, well 

installation, well development, 

and well sampling 

 

1 L Amber Glass 

 

Cool to 4oC 

 

14 Days 

*:  Soil duplicate and MS/MSD sample will be analyzed for the same parameters as the associated soil boring.  It is anticipated that one soil duplicate, one MS and one MSD sample will be collected.  

**:  Groundwater duplicate, MS/MSD, and equipment blank sample will be analyzed for the same parameters as the associated monitoring well.  It is anticipated that one groundwater duplicate, one MS, one MSD, 

and one equipment blank will be collected.     

 

 

 



 
 

 

Quality Assurance Project Plan   Sterling Drug Site #1 

CHA Project No. 21341  Page 13  

6.0 SAMPLE CUSTODY AND DOCUMENT CONTROL 

 

6.1 CHAIN-OF-CUSTODY 

 

As per CHA SOP#105, a chain-of-custody (COC) will be maintained to document the transfer of 

all samples. Each sample container will be properly sealed. Sample container labels will include 

the sample name, type of media (e.g. soil or groundwater), required analysis, and date and time of 

collection. Category B level report requirements will also be noted.  Sample containers will be 

immediately placed on double-bagged ice following collection to cool them to 4 degrees Celsius 

(°C) (±2°C) and taken to the contract laboratory or laboratory courier center in rigid coolers.  

 

Each sample cooler will contain an appropriately completed COC form, which will be placed in a 

sealed bag and taped to the inside of the cooler lid. CHA will retain a copy of the COC.  One copy 

will be returned to CHA upon receipt of the samples by the laboratory. One copy will be returned 

to CHA with the data deliverables package. Photocopies of the COC will be made at the laboratory 

service center if carbon copies of the COC are unavailable.   

 

Upon receipt of the cooler(s) at the laboratory, it will be inspected by the designated sample 

custodian. The condition of the cooler and sample containers will be noted on the COC record 

sheet by the sample custodian as well as the temperature of the cooler. The sample custodian will 

also document the date and time of receipt of the container and sign the form. 

 

If damage or discrepancies are noticed, they will be recorded in the remarks column of the record 

sheet and be dated and signed. Any damage or discrepancies will be reported to the lab supervisor 

who will inform the lab manager, the QA Officer and the CHA Project Manager. 

 

6.2 SAMPLE DOCUMENTATION IN THE LABORATORY 

 

Each sample or group of samples shipped to the laboratory for analysis will be given a unique 

identification number by the laboratory. The laboratory sample custodian will record the client 

name, number of samples and date of receipt of samples in the Sample Control Logbook. 

 

The Contract Laboratory will be responsible for maintaining analytical logbooks and laboratory 

data as well as sample inventory on hand for submittal to CHA on an "as required" basis. Samples 

will be maintained by the laboratory for a period of 30 days, under the conditions prescribed by 

the appropriate United States Environmental Protection Agency (USEPA) methods, for additional 

analyses, if necessary. Raw laboratory data files will be inventoried and maintained by the Contract 

Laboratory for a period of five years, at which time CHA will advise them as to the need for 

additional storage. 
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6.3 STORAGE OF SAMPLES 

 

Evidentiary files for the entire project will be inventoried and maintained by CHA and will consist 

of the following: 

1) Project related plans; 

2) Project logbooks; 

3) Field data records; 

4) Sample identification documents; 

5) Chain-of-Custody records; 

6) Report notes, calculations, etc.; 

7) References, literature; 

8) Miscellaneous - photos, maps, drawings, etc.; and 

9) Copies of all final reports pertaining to the project. 

 

The project file materials will be the responsibility of CHA's Project Manager with respect to 

document maintenance and management. 
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7.0 CALIBRATION PROCEDURES AND FREQUENCY 

 

7.1 INSTRUMENT CALIBRATION AND TUNING 

 

Calibration of instrumentation is required to ensure that the analytical system is operating correctly 

and functioning at the proper sensitivity to meet established reporting limits. Each instrument is 

calibrated with standard solutions appropriate to the type of instrument and the linear range 

established for the analytical method. The frequency of calibration and the concentration of 

calibration standards is determined by the manufacturer's guidelines, the analytical method, or the 

requirements of special contracts. 

 

7.2 FIELD INSTRUMENT CALIBRATION 

 

Field equipment will be rented from a reputable supplier (e.g., Pine Environmental), whose field 

equipment is shipped pre-calibrated with a log sheet certifying calibration.  Calibration of the field 

equipment will be checked at the start of each field day.  These checks will be noted in the field 

logbook.   It is not anticipated that re-calibration will be needed in the field given the short duration 

of the field work.  Records of calibration by the supplier, as well as any replacements will be filed 

and maintained by the Field Team Leader on the log provided in Appendix C of this QAPP. 
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8.0 DATA REDUCTION, VALIDATION, ASSESSMENT AND 

REPORTING  

 

8.1 GENERAL 

 

The Contract Laboratory will perform analytical data reduction and validation in-house under the 

direction of the laboratory QA Officer. The laboratory's QA Officer will be responsible for 

assessing data quality and advising of any data which were rated "preliminary" or "unacceptable" 

or other qualifications based on the QC criteria outlined in the methods, which would caution the 

data user of possible unreliability.  

 

Assessment of analytical and field data will include checks for data consistency by looking for 

comparability of duplicate analyses, laboratory QA procedures, adherence to accuracy and 

precision criteria, transmittal errors and anomalously high or low parameter values. The results of 

these data validations will be reported to the project managers, noting any discrepancies and their 

effect upon acceptability of the data. 

 

8.2 FIELD DATA 

 

Raw data from field measurements and sample collection activities that are used in project reports 

will be appropriately identified and appended to the report. Where data have been reduced or 

summarized, the method of reduction will be documented in the report. Field data will be reviewed 

for anomalously high or low values that may appear to be inconsistent with other data. 

 

Field sampling data will be reviewed by the CHA QA/QC Officer to ensure the following 

information has been properly documented: 

 

• Sample identification; 

• Source; 

• Date and time of sampling; 

• Sampling equipment; 

• Person(s) collecting the sample; and 

• Results of field monitoring and/or observations. 

 

In addition, the field sampling data will be evaluated to ensure: 

 

• The use of approved sampling and sample handling procedures; 

• Proper packing/shipping procedures were used; and 

• Proper COC was maintained. 
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8.3 LABORATORY REPORTING 

 

Reporting and deliverables for groundwater and soil samples will be performed in accordance with 

NYSDEC July 2005 Analytical Services Protocol (ASP), Category B.  Reports will be received 

by CHA and Curia within 60 days of the last day of sampling.  Sample data and the corresponding 

QA/QC data will be maintained and accessible to CHA and Curia either in printed or electronic 

format.  All other reporting and deliverables (i.e., waste characterization samples) will be in 

accordance with Standard Laboratory Procedure. 

 

8.4 ELECTRONIC DATA 

 

The laboratory will also provide the analytical data in an electronic data deliverable (EDD) format. 

The data will be added into the existing historical data tables maintained by CHA staff.  From there 

the data can be processed and compared to existing standards using the existing software.  An 

electronic copy of the analytical data in Category B format and in EQuIS format will be provided 

to NYSDEC.  

 

8.5 DATA VALIDATION 

 

A qualified third party will conduct an independent evaluation of the laboratory Category B data 

report. The data validation will be performed in accordance with the following documents: 

"USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review 

EPA 540/R-99-008, October 1999" and "USEPA Contract Laboratory Program National 

Functional Guidelines for Inorganic Data Review EPA 540/R-04-004, October 2004".  Data 

analyzed using methods not covered in these documents will be validated using the general 

principles used in these documents, and the analytical requirements specified in the methods 

pertaining to USEPA Region 2 Data Validation. 

 

Data validation will be conducted on soil and groundwater data collected from borings/wells MW-

19 through MW-21 during well drilling and the initial two rounds of groundwater sampling from 

these monitoring wells.  The TCL VOC groundwater data set for MW-3 from these two rounds of 

groundwater sampling will also undergo data validation. 
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9.0 INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY 

 

9.1 FIELD QUALITY CONTROL 

 

QC procedures for field measurements will be limited to checking the reproducibility of the 

measurement in the field by obtaining multiple readings and by calibrating the instruments (where 

appropriate). 

 

QC of field sampling will involve collecting field duplicates and trip blanks with the applicable 

site activities described in the SRIWP/FSP.  Field QC samples are also discussed in Section 4.1. 

 

9.2 LABORATORY QUALITY CONTROL 

 

Specific procedures related to internal laboratory QC samples (namely blanks, MS/MSD, 

surrogates and QC check samples) are described in the following subsections. 

 

9.2.1 Blank Samples 

 

A reagent blank will be analyzed by the laboratory at a frequency of one blank per 10 analyses, or 

if an analytical round consists of less than 10 samples, one reagent blank will be analyzed. The 

reagent blank, an aliquot of analyte-free water or solvent, will be carried through the entire 

analytical procedure. 

 

9.2.2 Matrix Spike/Matrix Spike Duplicates  

 

An MS/MSD sample will be analyzed at a minimum frequency one sample for every 20 

investigative samples that are collected.  For sampling events consisting of less than 20 

investigative samples, one MS/MSD sample set will be collected.  Acceptable criteria and 

compounds that will be used for matrix spikes are identified in the appropriate methods.  Percent 

spike recoveries will be used to evaluate analytical accuracy while percent relative standard 

deviation or the relative percent difference (RPD) between matrix spike analyses will be used to 

assess analytical precision. 

 

9.2.3 Surrogate Analyses 

 

Surrogates are organic compounds which are similar to the analytes of interest, but which are not 

normally found in environmental samples. Surrogates are added to samples, by the laboratory, to 

monitor the effect of the matrix on the accuracy of the analysis. Every blank, standard and 

environmental sample analyzed by gas chromatography (GC) or GC/mass spectrometry (MS), 

including MS/MSD samples, will be spiked with surrogate compounds prior to sample preparation. 
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Surrogates will be spiked into samples according to the appropriate analytical methods. Surrogate 

spike recoveries will be compared with the control limits set by procedures specified in the method 

(or from laboratory specific control limits) for analytes falling within the quantification limits 

without dilution. Dilution of samples to bring the analyte concentration into the linear range of 

calibration may dilute the surrogates out of the quantification limit; assessment of analytical 

quality in these cases will be based on the quality control embodied in the check and MS/MSD 

samples. 
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10.0 PROCEDURES USED TO ASSESS PERFORMANCE 

 

10.1 PRECISION  

 

Precision will be assessed by comparing the analytical results between duplicate spike analyses. 

Precision as RPD will be calculated as follows: 

 

                      [D2 – D1]     x 100 

Precision =   (D1 + D2)/2 

 

D1 = matrix spike recovery 

D2 = matrix spike duplicate spike recovery 

 

Acceptance criteria for duplicate soil samples will be ≤30% RPD.  Acceptance criteria for 

duplicate water samples will be ≤20% RPD between field and laboratory data. 

 

Percent relative standard deviation or the RPD between matrix spike analyses will be used to assess 

laboratory analytical precision.  Acceptable criteria and compounds that will be used are identified 

in the appropriate EPA methods.   

 

10.2 ACCURACY 

 

Accuracy will be assessed by comparing a set of analytical results to the accepted or "true" values 

that would be expected.  In general, MS/MSD and surrogate spike recoveries will be used to assess 

accuracy. Accuracy as percent recovery will be calculated as follows: 

 

Accuracy = A-B x 100              

                      C 

 

A = The analyte determined experimentally from the spike sample. 

B = The background level determined by a separate analysis of the unspiked 

sample. 

C = The amount of spike added. 

 

Percent spike recoveries in MS/MSD and surrogate spike recoveries will be used to evaluate 

analytical accuracy.  Acceptable criteria and compounds that will be used for matrix spikes are 

identified in the appropriate EPA methods. 

 

The evaluation of accuracy of field measurements will be limited to checking the reproducibility 

of the measurement in the field by obtaining multiple readings and by calibrating the instruments 

(where appropriate). 
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10.3 REPRESENTATIVENESS, COMPLETENESS AND COMPARABILITY 

 

Completeness is a measure of the amount of valid data obtained from a measurement system 

compared with the amount that was expected to be obtained under normal conditions. 

 

To be considered complete, the data set must contain all QC check analyses verifying precision 

and accuracy for the analytical protocol. In addition, all data are reviewed in terms of stated goals 

to determine if the database is sufficient. 

 

When possible, the percent completeness for each set of samples will be calculated as follows: 

 

Completeness = valid data obtained  X 100 percent 

                total data planned 

 

A completeness goal of 100 percent has been established for this project.  However, if the 

completeness goal is not met, site decisions may be based on any, or all the remaining, validated 

data.  Representativeness will be addressed by collecting the samples as described in this 

document.  Comparability will be addressed by collecting, analyzing, and reporting the data as 

described in this document.   

 

10.4 OUTLIERS 

 

Procedures discussed previously will be followed for documenting deviations. If a result deviates 

significantly from method established control limits, this deviation will be noted and its effect on 

the quality of the remaining data will be assessed and documented. 
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11.0 QUALITY ASSURANCE REPORT TO MANAGEMENT 

 

The CHA Project Manager will receive reports on the performance of the measurement system 

and the data quality following each sampling round and at the conclusion of the project.  At a 

minimum, these reports will include: 

1. Assessment of measurement quality indicators; (i.e. data accuracy, precision and 

completeness); 

2. Results of systems audits; and 

3. QA problems and recommended solutions. 

 

CHA's QA/QC Officer will be responsible within the organizational structure for preparing these 

periodic reports. The final report for the project will also include a separate QA section which will 

summarize data quality information contained in the periodic QA/QC reports to management and 

present an overall data assessment and validation in accordance with the data quality objectives 

outlined in this QAPP. 
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FIELD LOGBOOK AND PHOTOGRAPHS 

A. PURPOSE/SCOPE: 

To produce an accurate and reliable record of all field activities, including field observations, sample 

collection activities, etc.  

All pertinent field survey and sampling information shall be recorded in a logbook or on field logs during 

each day of the field effort.  

In addition to keeping logs, photographs will be taken to provide a physical record to augment the field 

worker's written observations.  They can be valuable to the field team during future inspections, informal 

meetings, and hearings.  Photographs should be taken with a camera-lens system having a perspective 

similar to that afforded by the naked eye.  A photograph must be documented if it is to be a valid 

representation of an existing situation. 

B. EQUIPMENT/MATERIALS: 

 Bound Field Book (with waterproof paper) or Field Logs  

 Chain-of-Custody, Other Appropriate Forms 

 Indelible Ink Pens 

 Digital Camera with 50 mm lens or similar.   

C. PROCEDURE: 

1. At a minimum, entries in a logbook shall include: 

a. Date and time of starting work 

b. Names of all personnel at site 

c. Summary of key conversations with contractors, agency representatives, etc. 

d. Purpose of proposed work effort 

e. Sampling equipment to be used 

f. Field calibration of equipment or documentation of calibration of rented equipment 

g. Description of work area 

h. Location of work area, including map reference.  Document sample locations with references 

to fixed landmarks (e.g., 10 feet from southwest corner of building). 

i. Details of work effort, particularly any deviation from the field operations plan or standard 

operating procedures 

j. Field observations and field measurements (e.g., pH) 

k. Field laboratory analytical results 

l. Personnel and equipment decontamination procedures 

m. Daily health and safety entries, including levels of protection 

n. Type and number of samples 
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FIELD LOGBOOK AND PHOTOGRAPHS 

o. Sampling method, particularly deviations from the standard operating procedures 

p. Sample location and number 

q. Sample handling, packaging, labeling, and shipping information (including destination) 

r. Time of leaving site. 

For each photograph taken, several items shall be recorded in the field logbooks: 

a. Date and time – Camera set to record on photo  

b. Name of photographer 

c. General direction faced and description of the subject 

d. Sequential number of the photograph  

e. Always attempt to include an object in the photograph that helps show scale 

f. Always try to shoot at approximately 50mm focal length (what human eye sees). 

2. Each day's entries will be initialed and dated at the end by the author, and a line will be drawn 

through the remainder of the page. 

D. QA/QC REQUIREMENTS: 

All entries in the logbook shall be made in indelible ink.  All corrections shall consist of single line-out 

deletions that are initialed. 

The field task leader shall be responsible for ensuring that sufficient detail is recorded in the logbooks, and 

shall review the site logbooks daily.  

E. SPECIAL CONDITIONS: 

Photographs should be downloaded from the camera to the project folder and notes regarding the 

photographs should accompany the photos.  Photographs should be no larger than 2 MB each unless they 

are being utilized for presentation purposes.  CHA has software available to decrease file sizes if necessary.   

As noted above, if a bound logbook is not used, then a field observation form must be used and information 

above should be captured on the form.  

F. REFERENCES: 

None 

G. APPENDICES/FORMS: 

Not Applicable 

END OF SOP 

Final Check by C. Burns 10/2/15 
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COMPLETING A CHAIN-OF-CUSTODY RECORD 

A. PURPOSE/SCOPE: 

This protocol provides a standard operating procedure (SOP) for initiating and maintaining a Chain of 

Custody (COC) document. A COC is a legal document designed to track persons who are responsible for 

the preparation of the sample container, sample collection, sample delivery, sample storage, and sample 

analysis. A COC is an appropriate format to record important data associated with each individual sample. 

In general, a sample requiring a COC will follow a path as follows: 

Sample Collector → Sample Courier/Operator → Sample Custodian 
 

Verification of who has possessed the samples and data and where the samples have been is completed 

when staff follow chain-of-custody procedures.   

B. EQUIPMENT/MATERIALS: 

 Chain of Custody form  

 Ball-point, permanent pens 

 Gallon-Sized Ziploc Bag (to keep COC dry)   

 Field Logbook  

 Custody seals 

 Padlock(s) (optional) 

C. PROCEDURE: 

1. Once a sample has been determined to require a COC, the Sample Collector must initiate the COC. 

The Sample Collector must fill in the fields provided on the COC. The words “Chain of Custody” 

must be located in a conspicuous location at the top of the document. 

2. The form is generally a three-page carbon copy document, including a white, yellow and pink sheet.  

While CHA generally uses COCs provided by the applicable laboratory, it is important to ensure 

that the COC from each lab contains places for all necessary information.   

3. The COC at that time should include the fourteen-digit CHA project number and phase, the project 

name and location. 

4. The Client Information Section must be completed.  In most cases the “client” will be CHA 

Consulting, Inc. 

5. The first field of information is the Sample Identification or Sample Identification Number. This 

identification/number must match the identification/number located on the sample container. 

6. An information line for the date, time, phone number, printed name of Sample Collector, signature 

of Sample Collector, organization name (no acronyms), organization’s full mailing address, and 

sample description must also be included. 

7. Sampling personnel should enter the sample number(s) (which should correspond with a unique 

number on a sample container [SOP #103] if applicable, and parameters to be analyzed.   The 

“Sample ID” must be included and must match the number on the sample.  
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COMPLETING A CHAIN-OF-CUSTODY RECORD 

8. Subsequent fields must be provided to allow for documentation of information about any 

subsequent Sample Couriers/Operators or Sample Custodians. These fields must contain the date, 

time, phone number, printed name of person taking custody of sample, signature of person taking 

custody of sample and organization name (no acronyms). 

9. Field Information - The COC must contain places to enter the following field information: sample 

number, sampling date, and type of sample. Other field information may be recorded as specified 

in the field sampling plan or proposal for the project. It is imperative that there be only one sample 

with a particular sample number per project/study so as to prevent duplicates in Excel files and 

EQuIS databases.  

10. Laboratory Information - Once the sample is delivered to the lab, the laboratory personnel will sign 

and date the "received by" line located at the bottom of the COC. Other laboratory information may 

be recorded as specified in the project/study work plan/proposal.  

11. Signatures - The COC must contain places for all people who handle the sample to sign his/her 

name. This is a record of persons who had custody of the sample during all steps of the process 

from container preparation, sample collection, sample storage and transport, and sample analysis. 

There should be signature lines to relinquish custody of the sample and to receive custody of the 

sample.  

D. QA/QC REQUIREMENTS: 

The Field Team Leader or senior person on the sampling team will review the completed COC form to 

verify that all fields are properly completed. For purposes of this SOP, signing the form under 

Collected/Delivered by is considered evidence that the COC form has been checked for accuracy and 

completeness. 

E. SPECIAL CONDITIONS: 

Whenever samples are split with a source or government agency, a separate chain of custody form should 

be completed for the samples and the relinquisher (sampler) and recipient should sign. If a representative 

is unavailable or refuses to sign for the samples, this can be noted in the “remarks” area of the form. When 

appropriate, as in the case where the representative is unavailable, the custody record should contain a 

statement that the samples were delivered to the designated location at the designated time. A copy of the 

chain of custody form for split samples must be kept with the project file. 

Samples may require short term storage in field locations prior to delivery to the laboratory for analyses. 

The storage may be in vehicles or lodging locations. The samples must be secured to limit access to them. 

A locked vehicle is considered controlled access. However, simply a locked lodging room is not secure 

due to potential custodial access. If an unattended lodging room is used for sample storage, the samples 

must be further secured. This may entail a padlock on the ice chest, samples in an ice chest secured in an 

inner bag with a custody seal on it, and/or ice chest taped shut with custody seal on the outside of it. 

F. REFERENCES: 

Sampling Guidelines and Protocols, NYSDEC, http://www.dec.ny.gov/regulations/2636.html 

Chain of Custody Protocol is in Appendix 5X.2. 

http://www.dec.ny.gov/regulations/2636.html
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COMPLETING A CHAIN-OF-CUSTODY RECORD 

Chain of Custody Procedures for Samples and Data, EPA 50 minute Self Instructional Course: 

http://www.epa.gov/apti/coc/  

SOP for Chain of Custody, EPA Region 1: 

http://www.epa.gov/region6/qa/qadevtools/mod5_sops/misc_docs/r1_chain-of-custody.pdf 

G. APPENDICES/FORMS: 

CHA COC Form 

 

END OF SOP 

Final Check by C. Burns 10/7/15

 

http://www.epa.gov/apti/coc/
http://www.epa.gov/region6/qa/qadevtools/mod5_sops/misc_docs/r1_chain-of-custody.pdf
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SAMPLE CONTAINERS, VOLUMES, PRESERVATIONS AND HOLDING TIMES 

A. PURPOSE/SCOPE: 

The following standard operating procedure (SOP) presents general guidelines for sample containers, 
volumes, preservations and holding times associated with air, water and soil/sediment samples.  Field 
personnel are responsible for ensuring that state-specific standards/guidelines/regulations are followed, 
where applicable.   

Improper preserving, storing and handling of air, water and soil/sediment samples are critical if the integrity 
of the samples are to be maintained.  Samples collected in the field may undergo biological, chemical or 
physical changes following removal from their environment.  In order to minimize those changes, many 
samples must have preservatives in the form of strong acids or bases added prior to delivery to the 
laboratory.  If samples are to be collected as part of a government program, the governing agency typically 
must be notified 30 days prior to sample collection.  

B. EQUIPMENT/MATERIALS: 

Pre-cleaned sample containers along with associated preservations within the sample containers will be 
provided to CHA from the analytical laboratory.  The field geologist/engineer will provide the necessary 
personal protective equipment to place samples collected within the appropriate sample containers per 
SOPs 300 through 417.  However, if field preservation is required the following equipment and materials 
shall be obtained: 

• Hydrochloric (HCl) Acid Reagent A.S.C. 38% 
• Nitric (HNO3) Acid Reagent A.S.C. 71% 
• Sodium Hydroxide (NaOH) 97% 
• 10 mL glass pipettes 
• Narrow range (0-3 and 12-14) pH paper 
• Nitrile gloves 

C. PROCEDURE: 

1. Review Table 1 which details typical parameters of interest at environmental sites and the 
associated methods, preservation, container type, holding time and required sample volume. 

2. Obtain pre-cleaned and pre-preserved sample containers from the laboratory.  If pre-preserved 
sample containers were provided skip to Step 7; if not proceed to Step 3. 

3. Put on a clean pair of nitrile gloves. 

4. In a clean, non-dusty environment, remove the cap of the sample container. 

5. Using a clean, 10 mL glass pipette draw the required amount of acid or base and insert into the 
sample container. 

6. Volatile Organic Compounds – 2 mL of HCl acid (water samples). 

7. Total and Dissolved Metals (including mercury) – 5 mL Nitric acid (water samples). 

8. Cyanide – 15-20 Sodium Hydroxide pellets (water samples). 
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SAMPLE CONTAINERS, VOLUMES, PRESERVATIONS AND HOLDING TIMES 

9. Chemical Oxygen Demand, Oil and Grease, Organic Carbon, Phenolics, Total Dissolved 
Phosphorous, Hydrolyzable Phosphorus, Ammonia, Nitrate and Nitrite – 5 mL Sulfuric acid (water 
samples). 

10. Immediately replace and tighten the sample container cap. 

11. Collect sample using equipment and procedures outlined in other SOPs as appropriate.  The volume 
of the sample collected shall be sufficient to conduct the analysis required, as well as associated quality 
assurance/quality control samples (QA/QC).  QA/QC samples shall be collected in accordance with 
SOP 605. 

12. Place samples immediately in the pre-preserved sample containers. 

13. Chill all samples to 4oC from sample collection until laboratory analysis. 

14. Package and ship samples per SOP #607. 

D. QA/QC REQUIREMENTS: 

This section includes QA/QC requirements associated with sample containers, volumes, preservations, and 
holding times.  The following general requirements apply to this SOP: 

1. All data must be documented on field data sheets or within site logbooks. 

2. All instrumentation must be operated in accordance with operating instructions as supplied by the 
manufacturer, unless otherwise specified in the work plan. 

3. Equipment checkout and calibration activities must occur prior to sampling/operation, and must be 
documented. 

4. QA/QC samples shall be collected in accordance with SOP 605. 
 

The following procedure shall be conducted to provide a QA/QC check of water (aqueous) samples to 
ensure the samples were preserved to the proper pH prior to shipping for laboratory analysis. 

Volatile Organic Compounds: 

1. Collect one additional VOA vial at every third aqueous sampling location. 

2. Fill the extra vial with the sample. 

3. Using the extra VOA vial, remove the cap and using a clean, 10 mL glass pipette extract 
approximately 1 mL of water. 

4. Place two drops of the water on a 1-inch strip of 0-3 range pH paper. 

5. Compare pH strip's color while wet with that of the color key included on the pH paper container. 

6. If pH is not less than 2, add additional HCL to the remaining 3 VOA vials prior to collecting the 
sample.  

7. Discard the vial used to check the pH. 
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SAMPLE CONTAINERS, VOLUMES, PRESERVATIONS AND HOLDING TIMES 

 

Total and Dissolved Metals, Mercury, Ammonia, Nitrate plus Nitrite, Total Dissolved Phosphorus, COD, 
Oil & Grease, Organic Carbon, Phenolics   

1. Collect sample and tightly reseal the cap. 

2. Agitate the sample by gently shaking the sample bottle to mix the acid and water. 

3. Remove the cap and using a clean, 10 mL glass pipette extract approximately 1 mL of sample. 

4. Place approximately two drops of sample on a 1 inch strip of 0-3 range pH paper. 

5. Compare pH strip's color while wet with that of the color key included on the pH paper container. 

6. If pH is not less than 2, add appropriate additional Sulfuric Acid to the sample using a clean pipette. 

7. Recheck sample using steps 2 through 6 until sample pH is less than 2. 
 

Cyanide 

1. Collect sample and tightly reseal the cap. 

2. Agitate the sample by gently shaking the sample bottle until the NaOH pellets are dissolved. 

3. Remove the cap and using a clean 10 mL glass pipette extract approximately 1 mL of sample. 

4. Place approximately two drops of sample on a 1-inch strip of 12-14 range pH paper.  

5. Compare pH strip's color while wet with that of the color key included on the pH paper container. 

6. If pH is not greater than 12, add additional NaOH to the sample using standard procedures. 

7. Recheck sample using steps 2 through 6 until sample pH is greater than 12. 

E. SPECIAL CONDITIONS: 

Not Applicable 

F. REFERENCES: 

Alpha Analytical Aqueous and Soil/Solid Reference Guides. 

G. APPENDICES/FORMS: 

Table 1 Laboratory Analysis: Summarizing parameters, methods, preservations, container type, holding 
times and minimum sample volumes are included as an attachment to this SOP. 

 

END OF SOP 
Final Check by C. Burns 10/27/15 
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QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 

A. PURPOSE/SCOPE: 

This standard operating procedure explains the purpose and correct usage of Quality Assurance/Quality 

Control (QA/QC) samples.  QA/QC samples are intended to validate the results of sample analysis by 

providing the means to determine the influence of outside factors on the sample and analysis.  There are 

several types of QA/QC samples in use to ensure the best practices are being followed by both the 

laboratory preforming the analysis and the sampling team in the field.  This is a general procedure for the 

use of QA/QC samples.  Also refer to any guidelines provided by the laboratory. 

B. EQUIPMENT/MATERIALS: 

QA/QC samples require the following materials: 

• Sample containers:   

They should be the same containers in number and type of preservative as the containers 

for the samples for which QA/QC samples are being taken. 

• Analyte-free water   

• Any laboratory supplied QA/QC materials. 

C. PROCEDURE: 

The following are types of QA/QC samples. 

1. Duplicate Sample 

A duplicate sample is a sample that is collected concurrently with the routine samples.  It consists of 

an additional set of sample containers to be analyzed for the same parameters as the routine samples.  

It is taken at a sample point of the sampler’s choosing and at the same time as the routine sample for 

that sample point is taken.  It is labeled and included on the Chain of Custody (COC) Form (see SOP 

105) with a name unknown to the laboratory. 

Example: 

• Sample Point ID is MW-1 

• Duplicate Sample ID is CHA-1 

The duplicate sample is submitted as a ‘blind’ sample to the laboratory.  The purpose of a duplicate 

sample is to allow the sampler to determine the precision of laboratory analysis.  The results of the 

duplicate sample are compared with the results of the concurrent routine sample by the sampler.  These 

results should be within the margin of error for the test being performed.   

One duplicate sample should be taken for every twenty (20) routine samples.  For example if 16 

samples points were sampled, there would be 1 duplicate sample taken at one of the sample points for 

a total of 17 sample sets submitted to the lab. 

2. Field Blank 

The Field Blank sample is a type of QA/QC sample used to account for possible external contamination 

of the routine samples, usually by exposure to the air from being on site.  It consists of an additional 

set of sample containers to be analyzed for the same parameters as the routine samples.  It is common 

to only conduct a Field Blank for volatile organic compound (VOC) parameters even when sampling 
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QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 

to additional parameters.  This is because VOCs are more likely to be present in the atmosphere at the 

site than a parameter like metals.  However a Field Blank can be conducted for any parameter. 

The containers are prepared prior to sampling by filling the containers with analyte-free water.  The 

containers are then transported with the routine sample containers to the site.  Once at the site the 

containers are placed in a location representative of the site conditions and their caps are removed.  At 

the end of the sampling event the caps are then replaced.  The sample is labeled and included on the 

COC as Field Blank or FB.   

If any results are positive for the Field Blank it can be assumed that the routine samples have also been 

exposed to a similar amount of contaminant and that contaminant is probably present in the atmosphere 

at the site. 

One Field Blank should be taken as required for each day of sampling at the site.  They are only used 

for the collection of aqueous samples. 

3. Equipment Blank 

An Equipment Blank is a QA/QC sample designed to measure the effectiveness of the decontamination 

of field equipment.  It consists of an additional set of sample containers being analyzed for the same 

parameters as the routine samples.   

An Equipment Blank is collected by pouring analyte-free water directly over/on/into the 

decontaminated sampling equipment coming into contact with the samples being collected.  The water 

is then collected in the sample containers.  Once the containers are filled they are capped and sent to 

the lab with the other routine samples.  The sample is labeled and included on the COC as Equipment 

Blank or EQ Blank. 

A positive result for the analysis of the Equipment Blank could signal inadequate decontamination of 

the equipment which may result in cross-contaminated samples and thus suspect results. 

One Equipment Blank should be taken for every twenty (20) routine samples collected.  The 

Equipment Blank is not necessary when using dedicated sampling equipment or sampling equipment 

that is disposed of between each sample point. 

4. Matrix Spike/Matrix Spike Duplicate Sample 

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample is a quality control system used by the 

laboratory to check the accuracy of their instruments.  It consists of a set of two (2) samples taken at a 

sample point concurrently with the routine sample for a total of three (3) sets of containers for that 

sample point.  Therefore, the MS/MSD samples should be collected from sample points with sufficient 

sample volume (e.g., monitoring wells that have low recharge are not good candidates). They are 

labeled and included on the COC as ‘Sample ID’ MS and ‘Sample ID MSD’. 

Example: 

• Sample Point ID is MW-1  

• Matrix Spike would be MW-1 MS  

• Matrix Spike Duplicate would be MW-1 MSD 
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The MS/MSD samples are submitted to the laboratory with the routine samples.  Once at the laboratory 

they will have a known amount of an analyte added, known as the spike.  The sample will then be run 

as a routine sample.  Once the results are received they are compared to the results of the routine sample 

(MW-1 results are compared to MW-1 MS results).  There should be a difference in the amount of 

analyte detected between the samples that should be within the margin of error of the amount of analyte 

spike that was added to the MS sample.  This process is repeated for the MSD sample.  This process 

is an internal review of results for the laboratory to determine the accuracy of their instruments. 

One MS/MSD set should be taken for every twenty (20) samples (including Duplicate Samples and 

Field or Equipment Blank Samples).  For example if 12 samples are taken, there should also be a set 

of MS/MSD samples taken for a total of 14 sample sets submitted to the lab.  If 20 samples will be 

taken, only one set of MS/MSD samples needs to be submitted (total number of samples being 22). 

The following QA/QC samples are used for only specific analyses or functions. 

5. Trip Blank 

A Trip Blank is a form of QA/QC that is utilized to account for possible exposure to an external source 

of VOCs during storage and transport of the sample containers and samples to and from the laboratory.  

It consists of a VOC sample container prepared by the laboratory and filled with analyte-free water.  

Trip Blanks are only required when aqueous samples are being collected for VOC analysis, all other 

parameters do not need one. 

The Trip Blank is placed in the cooler with the sample containers when they are sent from the lab to 

the client.  The Trip Blanks will remain in the cooler with the sample containers at all times.  When 

the samples are collected they are placed in the cooler and put on ice with the Trip Blanks for shipment 

to the lab.  At no time should the Trip Blanks be opened or removed from the coolers containing VOC 

samples. The Trip Blank should be labeled and included on the COC as Trip Blank or TB. 

Each cooler that contains samples for VOC analysis must have a Trip Blank.  It is good practice to 

combine all VOC containers from a site into one cooler to minimize the number of Trip Blanks 

required.  For example if there are five coolers of samples, place all the VOC containers into one cooler 

and the remaining containers in the other four coolers.  Thus only the VOC cooler requires a Trip 

Blank, which saves on the cost of analysis.    

A positive result on the Trip Blank for a VOC could indicate the samples had been exposed during 

transportation which can have an effect on the results of the routine samples. 

Different laboratories have different practices concerning their Trip Blanks.  For example some 

laboratories will include just one VOA vial as their trip blank while others will utilize multiple vials 

for theirs. The extra vials are often included only as a backup in the event one of the Trip Blank vials 

is broken during transport, and will not be analyzed unless necessary. 

D. QA/QC REQUIREMENTS: 

Not Applicable 
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QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 

E. SPECIAL CONDITIONS: 

Temperature Blanks are a type of QA/QC that fall outside of the umbrella of QA/QC Samples.   

A Temperature Blank is a container provided by the lab and is used to obtain the temperature of the cooler 

upon receipt at the lab, usually with an infrared thermometer.  It is generally a ~125 mL plastic bottle filled 

with tap water. 

• The Temperature Blank should be left in the cooler during sampling.  When the cooler is being 

prepared for shipment, place the Temperature Blank in the center of the cooler next to the sample 

containers.  There is no need to open the container; it is filled with tap water and therefore harmless 

unless otherwise noted on the container. 

• It should be noted that not all laboratories require a Temperature Blank.  There is no cost associated 

with the Temperature Blanks in the coolers. 

F. REFERENCES: 

United States Environmental Protection Agency (July 2007), Samplers Guide, Contract Laboratory 

Program Guidance for Field Samplers, Section 3.4, retrieved April 6, 2009, from 

http://www.epa.gov/superfund/programs/clp/download/sampler/clp_sampler_guidance.pdf 

 United States Environmental Protection Agency (May 2002), Ground-Water Sampling Guidelines for 

Superfund and RCRA Project Managers, Page 34, retrieved December 15, 2010, from 

http://www.epa.gov/tio/tsp/download/gw_sampling_guide.pdf 

G. APPENDICES/FORMS: 

Not Applicable 
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APPENDIX B 

CHA Staff Resumes 



#

Education

SUNY Geneseo, NY, B.A. in 
Geology

University of Nebraska- Lincoln, 
NE, M.Sc. in Hydrogeology

Registrations & Certifications

Professional Geologist - NY

NJ Certified Subsurface Evaluator

Julia Craner, PG
Senior Scientist

Julia has nearly 30 years’ experience in conducting and managing a wide variety of 
environmental projects. Her skills include environmental permitting, environmental 
regulatory compliance, site investigation and remediation, environmental 
real estate (Phase I and II) site assessments, SEQR & NEPA environmental 
assessments and environmental impact statements. She also has experience in 
assessing environmental conditions/impacts for feasibility studies and Article VII 
applications for the New York Public Service Commission. Julia is also experienced 
in hydrogeologic, ecological, and underground storage tank investigations and 
remediation projects. She has broad experience in environmental management and 
regulatory compliance in mainly New York and New Jersey, but also a number of 
other East Coast states. Representative project experience includes:

 • Town of Clarkstown, New York, Article VII Application & Permitting Support, 
Proposed Electric Transmission Line, Town of Clarkstown, NY

 • National Grid, NEPA Environmental Assessment, Upstate NY

 • Orange & Rockland Utilities
 ─ New Transmission Line Feasibility Study - 12-mile Route in West Point, NY
 ─ SEQR Environmental Impact Statement, Goshen, NY
 ─ UST Closures and Subsurface Investigations, Harrington Park & Wyckoff, NJ

 • Private Solar Farm Client, Permitting Support in Johnstown & Selkirk, NY

 • Private Solar Farm Client, SEQRA Applications, Hudson Valley, NY

 • Private Solar Developer, Massachusetts Environmental Policy Act (MEPA) 
Assessments, Various Sites, MA

 • Town of Vernon, CT, Environmental Impact Evaluation, Wastewater Treatment 
Plant Upgrades

 • Confidential Commercial Clients - NY, NJ, PA, MA, CT, MD, VA, TX, CA, 
Environmental Compliance & Management

 • Central Hudson Gas & Electric
 ─ Chlorinated Solvent Subsurface Investigation, New Windsor, NY
 ─ SPCC Plan Updates
 ─ Wetland Remedial Investigation, Town of Lloyd, NY
 ─ RCRA Facility Investigation, Town of Lloyd, NY

 • US Postal Service, NY, NJ, MD, Puerto Rico, Virgin Islands, Due Diligence & 
Environmental Compliance

 • Commercial Client, Dry Cleaner Subsurface/Vapor Intrusion Investigations

 • Commercial Client, Multiple AOC Investigations
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Scott M. Smith, PE
Principal Engineer

Scott has 22 years of experience providing consulting engineering services for 
civil and environmental projects. His expertise includes Phase I & II ESAs, site 
design, listed hazardous waste site characterizations and feasibility studies, 
and subsurface investigations for brownfield projects. Representative project 
experience includes:  

BROWNFIELDS
City of Glens Falls, Brownfield Assessment Demonstration Pilot Program.  
Project Engineer for the evaluation and prioritization of approximately fifty 
properties for redevelopment within the Warren Street Corridor. Activities 
included developing an inventory of sites, developing various maps using GIS, 
community participation meetings/presentations/workshops, and prioritizing 
Brownfield parcels of interest. Responsibilities also included the coordination 
of all Phase II field activities of selected priority sites.  

DeLaval Property, Poughkeepsie, NY, Environmental Restoration Project.  
Senior Project Engineer responsible for all technical aspects of this $14.5 
Million cleanup project along the Hudson River waterfront for mixed use 
development.  Mr. Smith developed work plans for the project, prepared 
all remedial design documents, and was instrumental in the construction 
administration of this challenging project.  Mr.  Smith was also responsible 
for developing the post-cleanup site management plan and the final engineer 
report for the project.

Broome County, NY Department of Planning and Economic Development.  
Project Engineer assigned to various assignments under this term agreement 
for site assessments of Broome County Brownfield Sites, including a former 
military depot and a large former industrial site.  One of Mr. Smith’s primary 
responsibilities was developing the building demolition and remedial 
construction design documents for the former Endicott Forging plant.  This 
project involved management of asbestos materials in the buildings, removal 
of remaining USTs, management of free product, and installation of a final 
soil cover system across the site following remediation.  

Erie County IDA, Buffalo Lakeside Commerce Park Brownfield.  Project 
Engineer responsible for preparing a soil management plan and air 
monitoring program to be utilized during construction.  As part of the 
design documents, Mr. Smith also worked with the site engineers to 
calculate expected groundwater inflow rates into trenches and groundwater 
management strategies.  Mr. Smith was also responsible for directing field 
oversight activities and preparing a final certification report.

City of Peekskill, Peekskill Landing Brownfield.  Project Engineer responsible 
for overseeing the design team during the preparation of remedial design 
documents for this Hudson River waterfront project intended for multi-use 

Education

University at Buffalo, NY, M.S. in 
Civil Engineering

Rochester Institute of Technology, 
NY, B.S. in Civil Engineering 

Technology

Alfred State College, NY, A.A.S. 
in Construction Engineering 

Technology

Registrations & Certifications

Professional Engineer - VA, PA, NY

Memberships & Affiliations

Air and Waste Management 
Association

American Society of Civil 
Engineers
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redevelopment.  Mr. Smith also assisted the project team with various construction administration activities, including 
review of contractor submittals and management of design changes during the remedial activities.

Town of Salina, Salina Landfill Superfund Site. Project Engineer responsible for reviewing the remedial design 
documents and currently lead engineering overseeing the implementation of the remedial action of a 55-acre inactive 
hazardous waste landfill.  The primary elements of the remedial action include off-site disposal hazardous waste, 
waste consolidation, a gas venting system, and a combination of clay and geosynthetic Part 360 caps.  The project was 
complicated by numerous utilities bisecting the Site and involvement of multiple agencies.  

Utica City Dump, Remedial Investigation/Feasibility Study.  Project Engineer assisting in the preparation of a Remedial 
Investigation and Feasibility Study (RI/FS) for the Utica City Dump under the terms of the New York State Superfund 
Standby Contract. Specific duties included data analysis from data collected over a two-year period of time and several 
matrices. Also responsible for evaluating potential leachate collection systems for this 110 acre landfill, including pump 
stations and gravity systems.

Riverbend Site Redevelopment for Solar City, Buffalo, NY. Lead Environmental Engineer for the construction of a 
1.2-million square foot solar panel manufacturing company as part of the redevelopment of an approximately 88-acre 
parcel that was home to the former Republic Steel.  Responsible for preparing a detailed work plan, preparing health and 
safety plans, negotiating with NYSDEC, providing air monitoring and field screening services during intrusive activities, 
sampling materials, providing guidance to the contractor on the management of contaminated media, reviewing 
contractor submittals for compliance with NYSDEC requirements, and preparing SWPPP inspections and more during 
the redevelopment of the property.  Mr. Smith also made recommendations for vapor mitigation systems beneath the 
building, soil cover and demarcation barrier materials, and assisted in the preparation of SPCC plans for both on-site 
emergency backup generators and two 115 kV transformers in an adjacent substation.  

PHASE I ESA
Monahan Development Corporation, Monahan Development - Phase 1 ESA. Project Manager responsible for reviewing 
a Phase I Environmental Site Assessment of the former Onondaga Historical Association Museum in downtown 
Syracuse, New York. The almost 100-year old structured was targeted for redevelopment into high scale apartments and 
condominiums.

Pyramid Companies, Feasibility Study for a Parking Garage. Project Engineer responsible for preparing a Phase I ESA 
of ten, approximately 100-year old buildings in Downtown Syracuse, New York as part of the SEQRA evaluation for 
redevelopment of these parcels for a multi-purpose structure, including retail space, residential units, and a parking 
garage. Mr. Smith also assisted with the completion of pre-demolition asbestos surveys of all ten buildings completed on 
an expedited basis.

Gmul Investment Company, Ltd., Hotel Syracuse & Addis Building. Mr. Smith served as Project Manager for this project 
which involved a Phase I Environmental Assessment of the Hotel Syracuse and included limited asbestos sampling 
activities.

Best Western Hotel, 670 State Fair Blvd. Phase I ESA. Project engineer responsible for completing a Phase I and 
II investigations at this proposed hotel facility located adjacent to the New York State Fair Grounds. A subsurface 
investigation, including the installation of borings and test pits, was completed to verify that the historic releases up-
gradient of the Property as well as into the adjacent Ninemile Creek.

Jay Yennock, Phase I ESA. Performed a Phase I Environmental Site Assessment of a former marina and 84-lumber facility 
located in Cicero, New York. The assessment was completed in accordance with ASTM 1527-00 and within only a three-
day period to meet the client schedule. The property was redeveloped for a furniture retail store.

S&R Custom Homes Inc., Camillus PUD. Project Manager responsible for reviewing a Phase I ESA for an approximately 
88-acre residential subdivision off Warners Road in the Town of Camillus, New York.

Stonegate Subdivision, Planning & Utility Design. Responsible for managing the completion of a Phase I Environmental 
Site Assessment for a proposed 109-lot residential development off NYS Route 173 in the Town of Onondaga, New York.

Bentley-Settle Building-Route 175, Construction, Highway & Utility Design. Project Manager responsible for reviewing 
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a Phase I Environmental Site Assessment for a 167-acre property located off of New York State Route 175 in the Town 
of Onondaga, New York. CHA also assisted the client with the preparation of site plans and a Draft Environmental 
Impact Statement (DEIS) for this multi-use development, which included single-family detached homes, patio homes, 
condominiums, commercial areas, and support facilities.

Proposed Hyundai Dealership Phase II ESA.  Project Engineer responsible for directing a Phase II subsurface investigation 
of an approximately two-acre parcel in the City of Syracuse, New York for redevelopment as an automobile dealership. 
Mr. Smith also completed supplemental investigation to delineate the extents of two petroleum-impacted areas on 
the site, prepared work plans for the management of contaminated soils excavated at the site, provided construction 
oversight and coordination during the implementation of the remediation and the site, completed a site closure report, 
and obtained closure of the spill report from NYSDEC on behalf of the client following completion of the remedial work.  

Queri Development Company, LLC, Amos Building ESA. Project Manager responsible for supervising the completion 
of a Phase I and II Environmental Site Assessments of a six parcel block in downtown Syracuse, New York.  Mr. Smith, 
developed a Remedial Action Work Plan that was prepared to meet HUD requirements and was approved by NYSDEC. 
Directed and coordinated all remedial work at the site, including the removal of two underground storage tanks, removal 
of off-site contaminated soils, and backfilling operations.  Mr. Smith also prepared a Remedial Action Summary Report to 
obtain closure of the spill report associated with the site.

Kinney Drugs - Brighton Avenue, Syracuse, NY Site Assessment.  Project Engineer responsible for reviewing a combined 
Phase I & II Environmental Site Assessment of a vacant property in Syracuse, New York. The Phase II involved the 
installation of several test pits and soil borings to evaluate the subsurface conditions at the property.   While bedrock was 
relatively shallow at parts of the site, two deeper pits were discovered on the site and were believed to be associated 
with a historical limestone quarry used for manufacturing quicklime at the site.  The pits had been filled with a waste ash 
material that was found to exhibit low metal contamination and little to know organic contamination.  As a result, Mr. 
Smith evaluated encapsulating/capping alternatives to facilitate redevelopment of the property with NYSDEC approval.  

Project Engineer responsible for reviewing a combined Phase I & II Environmental Site Assessment of a vacant property 
off of Brighton Avenue in the City of Syracuse, New York. The Phase II involved the installation of several test pits and 
soil borings to evaluate the subsurface conditions at the property. The investigation delineated the horizontal and 
vertical limits of the waste ash material that had been placed on the property. CHA was able to work with the NYSDEC to 
negotiate a “No Further Action” response and allow the development of the property as a drugstore to move forward.  

REMEDIAL DESIGN & CONSTRUCTION  EXPERIENCE
Confidential Client, Environmental Remedial Design Services. Senior Project Engineer responsible for preparing design 
documents for an in-situ remediation system, including a thermally enhanced soil vapor extraction (SVE) system, a 
conductive soil heating system using a network of wells, a groundwater extraction system to dewater the treatment 
zone, and controls for each system.  As part of the remedial design process, Mr. Smith developed design work plan 
submittals for NYSDEC approval as wells as a detailed Site Management Plan.  Mr. Smith was also responsible for 
preparation of two Construction Completion Reports (CCRs) in accordance with the NYSDEC requirements.  The CCRs 
were associated with site preparation to facilitate the proposed in-situ remedy and the installation of a groundwater 
collection system along the down-gradient side of the site to address the migration of off-site contamination.  

Town of Salina, NY, Salina Landfill Superfund Site.  Senior Project Engineer responsible for reviewing the remedial 
design documents and was the lead engineer responsible for design modifications during the implementation of the 
remedial action of a 55-acre inactive hazardous waste landfill.  The primary elements of the remedial action included 
off-site disposal hazardous (PCB) waste, waste consolidation of over 145,000 cubic yards of waste, a gas venting system, 
a combination of clay and geosynthetic Part 360 caps, a leachate collection trench, stormwater controls, and wetlands 
mitigation.  The project was complicated by numerous above-ground and subsurface utilities bisecting the Site and 
involvement of multiple agencies.  Mr. Smith also provided guidance to engineering staff during the preparation of the 
Final Engineering Report and Site Management Plan for the site.  

DeLaval Property, Poughkeepsie, NY, Environmental Restoration Project. Senior Project Engineer responsible for 
all technical aspects of this $14.5 million remediation project along the Hudson River waterfront for mixed use 
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redevelopment.   The site was impacted by heavy fuel oils that were widespread due to tidal impacts on the water table 
as well as asbestos.  Work included the preparation of an application into the NYSDEC’s Environmental Restoration 
Program, preparation of various work plans, coordination of permitting efforts with NYSDEC and the Army Corps of 
Engineers, completion of an alternatives analysis to evaluate potential remedies for the site, remedial design and 
preparation of contract documents, construction administration and coordination of field teams over a three-year 
construction period, and preparation of a detailed site management plan and a final engineering report to approval 
by NYSDEC.  The certification of completion has been issued to the client and CHA will be responsible for routine site 
inspections and groundwater monitoring to comply with the requirements of the Site Management Plan.    

Virginia Dept. of Conservation & Recreation, Chippokes State Park  Remediation & Monitoring. Project Engineer 
responsible for coordinating the operation and maintenance of a soil vapor extraction system for this petroleum-
impacted site, as well as designing modifications to the system to provide more efficient operation and freeze protection 
of the system.  Work also include the preparation of a work plan for conducting monthly monitoring of the system, 
management of an on-site granular activated carbon system for on-site treatment of condensate, preparation of 
monitoring reports in accordance with Virginia DEQ requirements, preparation of activity authorization forms and 
reimbursement claims on behalf of the facility, and the design and preparation of reports for the final closeout of the 
remedial system upon achieving the project goals. 

NYSDEC Standby Consultant Contract, Oversight of Remedial Construction at SMC – Skaneateles Falls Site.  Project 
Engineer responsible for providing project oversight under a NYSDEC standby contract.  Mr. Smith worked closely with 
NYSDEC project managers to ensure compliance with State requirements during remedial construction at this hazardous 
waste site.  Mr. Smith was provided oversight and directed construction activities related to the installation of several 
subsurface utilities for a newly constructed on-site groundwater treatment plant, the construction of a low temperature 
thermal desorption plant, and other intrusive tasks, including the removal and overpacking of several buried drums at 
the site.

SOLID WASTE EXPERIENCE
Town of Salina, NY, Salina Landfill Superfund Site. Project Engineer responsible for reviewing the remedial design 
documents and currently lead engineering overseeing the implementation of the remedial action of a 55-acre inactive 
hazardous waste landfill.  The primary elements of the remedial action include off-site disposal hazardous waste, 
waste consolidation, a gas venting system, and a combination of clay and geosynthetic Part 360 caps.  The project was 
complicated by numerous utilities bisecting the Site and involvement of multiple agencies.  

Town of Macedon, Landfill Closure Project.  Project Engineer responsible for the design of the landfill closure 
investigation and landfill closure construction documents for capping an approximately 18-acre landfill that was used for 
municipal solid waste and off-spec film products disposed by a local chemical company.  Other tasks included preparation 
of work plans, post-closure operation and maintenance plans, preparation of variances from current Part 360 regulations 
for NYSDEC approval, and preparation of reimbursement applications through a State financial assistance contract.  The 
closure construction was complicated by waste encroachment on adjacent wetlands and private property.

City of Peekskill, Landfill Investigation and Design Project.  Project Engineer responsible for developing a work plan and 
evaluating the results of a Landfill Closure Investigation of 11-acre landfill. Mr. Smith also developed alternative landfill 
closure documents that incorporated re-use of the property.  The design included a leachate collection system, a gas 
ventilation system, and various capping systems, including a gas/vapor barrier beneath the proposed buildings for the 
site.  

Pocono Downs Casino – Phase II Expansion, Wilkes Barre, PA, Landfill Re-Use.  As part of a major expansion at the 
Mohegan Sun at Pocono Downs Casino, Mr. Smith was the project engineer responsible for developing a remedial 
design to facilitate the expansion of the casino and get PADEP approval.  Mr. Smith designed a capping system that was 
integral with proposed parking lots, including the combining of proposed light poles and gas vent risers to minimize 
visual obtrusiveness of the venting system and gas cut-offs in utility trenches to minimize the potential for landfill gas to 
migration.   

Seneca Meadows, Inc., NY.  Project Engineer assigned to several projects over the past ten years at the largest privately 
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owned landfill in NY.  Assignments have included assistance with relocating utilities to support a major expansion, 
preparation of a certification report for 4.5-acre leachate collection system, and preparation of various technical 
documents supporting expansion projects.  Mr. Smith also served as an on-site CQA manager part time for a new 18-acre 
cell at the landfill, including leachate collected and gas venting systems.  

HDR, Inc., Utica City Dump, NY Inactive Hazardous Waste Site.  Project Engineer assisting in the preparation of a 
Remedial Investigation and Feasibility Study (RI/FS) for the Utica City Dump under the terms of the New York State 
Superfund Standby Contract. Specific duties included data analysis from data collected over a two-year period of time 
and several matrices. Also responsible for evaluating potential leachate collection systems for this 110 acre landfill during 
the feasibility stage, including both pump stations and gravity systems alternatives.

Putnam County Landfill, NY, Landfill Closure/Reclamation.  Mr. Smith was responsible for preparing a remedial 
investigation of this approximately 5-acre solid waste landfill as well as directing the field activities for junior staff.  Mr. 
Smith was responsible for reviewing the closure design documents and evaluating closing in-place alternatives with the 
potential for complete reclamation of the landfill.

Ulster County Resource Recovery Agency, NY, Transfer Station.  Project engineer responsible for preparing design 
documents for the construction of a new sub-regional municipal solid waste and recyclables transfer station.  The design 
documents included work plans and site plans, but also included a detailed evaluation of site logistical operations and 
the flow of waste in support of permitting needs.  

Niagara County Refuse Disposal District, Landfills No. 1 & 2 Monitoring.  Project Engineer responsible for evaluating 
groundwater level and water quality data on a quarterly basis for Niagara County Landfills No. 1 & 2. Also responsible for 
evaluating data for the leachate collections systems at the facility.

Industrial Ceramics, Lima, NY, Landfill Closure.  Mr. Smith was the project engineer for the closure of this industrial use 
landfill.  In addition to the preparation of capping design plans and specifications, Mr. Smith was responsible for working 
with NYSDEC officials to obtain variances to current Part 360 regulations and for coordinating the closure construction 
activities.  

Village of Mount Kisco, Transfer Station Monitoring.  Prepared documents to assist field staff in the monitoring of 
operations at a large transfer station in Mt. Kisco, New York, in accordance with Part 360 regulations. The documents 
included development a checklist for field staff to review all aspects of compliance or noncompliance at the facility, a 
phone complaint log to be used for logging resident complaints, and an inspection report template.

Niagara County Refuse Disposal District, NY, Filling A C&D Landfill and Cap Repair Work . Project Engineer responsible 
for the development of plans and specifications for the closure of an approximately 6-acre construction and demolition 
debris landfill located in a former rock quarry.  The design included grading of the existing landfill, installation of a Part 
360-compliant capping system, and numerous upgrades to the primary and secondary leachate collection systems.  As 
part of the design a detailed Storm water Pollution Prevention Plan (SWPPP) was prepared to address storm-water runoff 
during construction, but also included the design of permanent erosion and sediment control devices to reduce potential 
impacts to storm water quality.

VAPOR INTRUSION & INDOOR AIR QUALITY
Garlock Sealing Technologies, Gylon Building Vapor Mitigation System.  Project Engineer responsible for designing a 
vapor mitigation system for a new 80,000 SF manufacturing building installed in an areas with remaining chlorinated 
solvent contamination.  The system included an enlarged cross-section of stone beneath the building slab, a perforated 
pipe network, a vapor barrier and a blower system.  The entire facility was mitigated using a single blower system, which 
was installed on a skid system and mounted above the main floor to maintain valuable work space.  

Island Bay Townhouses, Island Bay, NY, Vapor Mitigation System.  Project Engineer responsible for preparing the 
design drawings and specifications for a sub-slab depressurization system for two, three-unit townhouses in Island Bay, 
New York. The system included a vapor collection system, a vapor barrier beneath the slab, blower units with noise 
enclosures, vacuum gauges to ensure proper system operation, and gas detection alarms with battery backup systems in 
the lower occupied areas. Mr. Smith also coordinated the inspections of the system during construction and prepared a 
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construction certification report for approval by Nassau County officials.

U.S. Property & Fiscal Office for New York – Vapor Mitigation System.  Project Engineer responsible for designing a sub-
slab depressurization system for a 13,200 square foot pre-fabricated building over residually impacted soils. The system 
included layout of a piping network to collect any volatilized contaminants and a blower system to actively depressurize 
the sub-slab. The blower specifications included an explosion-proof design, a silencer to reduce the noise of the system, 
a knock-out drum to protect the blower from any condensate collected in the system, and several gauges and valves 
throughout the system to facilitate throttling of the pressure in all portions of the pipe network.

Walgreens Store, Auburn, NY.  Mr. Smith prepared plans and specifications for a passive vapor mitigation system at 
a new Walgreens store that was located at the site of a former gas station with leaking USTs.  The system included a 
network of perforated piping beneath the slab, a series a valves for potential future system throttling, and a vapor barrier 
system.  The riser pipe was equipped with a turbine ventilator that provided system draw with winds as little as 4 MPH.  
The system was designed so that it could be easily converted to a active sub-slab depressurization system if testing within 
the structure ever indicated elevator vapor levels.

Carriage House East Apartments, Manlius, NY, Radon Mitigation Systems.  Project Engineer responsible for evaluating 
radon levels at an apartment complex consisting of 30, 6-unit buildings and a mixed use office building.  After finding 
elevated radon levels, Mr. Smith commenced with diagnostic testing at the buildings that would provide information 
used for the design of the mitigation systems.  The project was unique due to the fact that both the slabs and block walls 
of the buildings were under positive pressure.  Post-mitigation testing demonstrated that the mitigation was successful.

Town of Colonie, Marne Road Methane Evaluation and Mitigation.  Mr. Smith assisted in the development of a methane 
gas investigation for a 20-acre portion of a residential subdivision. The investigation included daily indoor air quality 
monitoring within homes on a daily basis, installation of test borings soil gas survey points and test pits, sampling 
of seeps and basement sumps, aerial infrared imagery of the site, and radiocarbon dating buried organic material. 
Specifically responsible for advising team on  technical recommendations for proceeding with further investigation as the 
site characterization evolved, designing methane gas extraction systems for several impacted residences, and preparing 
conclusions as to the source of the methane in the homes.

REGULATORY COMPLIANCE EXPERIENCE - GENERAL
SUNY Upstate Medical University, Multi-Media Environmental Compliance Audit. Project Engineer assisting in the 
completion of an Environmental Compliance Audit of the Upstate Medical University, which consisted of a large 
hospital and approximately 600 research laboratories.  Mr. Smith was responsible for the development of a pre-audit 
questionnaire, completing a facility inspection using a sampling based approach to provide a reasonable and cost-
effective approach for assisting compliance for a large number of similar facilities, summarizing all non-compliance 
findings, and developing a matrix to assist the client with prioritizing corrective measures at the facility.  The facility 
inspection focused on compliance with the clean air act, the clean water act, solid and hazardous waste regulations, 
hazardous materials management, regulated medical waste management, petroleum bulk storage, asbestos 
management, and low-level radioactive waste management.  

Vermeer Facility, Fairport, NY Environmental Compliance Audit.  Project Engineer responsible for conducting a multi-
media environmental compliance audit and a Phase I Environmental Site Assessment for a light industrial facility in 
Fairport, New York.  Reports and findings were provided to the client within a one week timeframe to meet the demands 
of the client.

Mallinckrodt Baker, Inc., Equipment Emissions Testing.  Project Engineer who assisted in the development of a 
monitoring program for a large chemical plant to comply with 40 CFR Part 60, Subpart VV – Standards of Performance 
for Equipment Leaks of VOC in Synthetic Organic Manufacturing Industry.  Mr. Smith provided recommendations for 
streamlining the monitoring program and replacement of the labeling system for the monitoring points within the facility 
given the significant number of monitoring points with the facility.

REGULATORY COMPLIANCE EXPERIENCE – CBS & PBS
Solvents & Petroleum Services, Inc., Compliance & Monitoring.  Project Engineer responsible for completing a variety 
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of engineering services over several years for this 6NYCRR Part 373 facility used for temporary storage of both virgin and 
spent solvents.  Tasks have included completion of a Corrective Measures Study to evaluate remedial alternatives for 
both solvent-related and BTEX-related plumes at the facility, review of periodic groundwater monitoring reports, review 
of secondary containment systems for hazardous waste storage areas, and providing recommendations for new tank 
storage areas to comply with current chemical bulk storage regulations.  Mr. Smith also assisted in the preparation and 
completed reviews initial SPR and SPCC documents for a number of SPS facilities in New York and Pennsylvania, which 
included both chemical bulk storage and petroleum bulk storage facilities.

Hollingsworth & Vose Co., 5-year CBS Tank Inspections, Greenwich, NY. Project Engineer responsible for reviewing 
5-year inspection reports for the chemical bulk storage tanks maintained at the Easton and Greenwich Mills facilities for 
compliance with NYSDEC CBS regulations.  Based upon the deficiencies identified, CHA provided the client with a list of 
recommended modifications and system updates to maintain compliance.  CHA has also provided recommendations to 
the 5-year inspection frequency in some instances due to the remaining life expectancy of some of the CBS tanks.

Sabin Metal Corporation, Spill Prevention Report & CBS Compliance.  Project Engineer responsible for preparing and 
updating the Spill Prevention Report for a precious metal refinery and recovery facility in Scottsville, New York to ensure 
compliance with NYSDEC Chemical Bulk Storage Regulations, including 6 NYCRR Parts 596 through 599.  Mr. Smith was 
also responsible for completing inspections of the chemical bulk storage tanks and containment systems, advising plant 
personnel on differentiating between process and storage tanks, and coordinating detailed inspections and replacements 
of facility tanks.  

City of Geneva, NY Marsh Creek WWTP Chemical Bulk Storage Compliance.  Project Engineer responsible for conducting 
a five-year inspection of CBS tanks at a municipal wastewater treatment plant for compliance with NYSDEC regulations.  
Mr. Smith also reviewed all tank containment systems, fill/transfer containment areas, and piping systems for compliance 
with NYSDEC CBS regulations. Mr. Smith provided the City a list of recommendations for correcting deficiencies and 
prepared a certification report to the NYSDEC following correction of the deficiencies.

College of William & Mary, VA SPCC Plan.  Project Engineer responsible for preparing a Spill Prevention, Control & 
Countermeasure (SPCC) plan for the college in accordance with 40 CFR Part 112 and applicable State regulations. The 
plan including inventorying all bulk storage containers on the campus, spill prediction determinations, evaluating existing 
secondary containment and leak detection equipment, evaluating oil transfer operations and compatibility of equipment 
with the products transferred, preparing tank unloading procedures, defining appropriate tank inspection, testing, and 
record-keeping requirements, specifying minimum training requirements, describing facility security, and providing a 
contingency plan for emergency response to spills. The plan is updated on a regular basis to comply with the recent 
changes in the regulations and to add the additional containers on the college property.

State University of New York at New Paltz, SPCC Plan Preparation.  Project Engineer responsible for preparing a Spill 
Prevention, Control & Countermeasure (SPCC) plan for the college in accordance with 40 CFR Part 112 and applicable 
State regulations. The project included conducting a comprehensive site audit to inventory all bulk storage containers 
on the campus, including aboveground and underground storage tanks, emergency backup generator systems, hydraulic 
reservoirs associated with elevator systems, grease traps, and other containers exceeding the 55-gallon threshold. As 
part of the project, CHA also prepared a list of deficiencies and areas of non-compliance at the facility to aid the college 
with prioritizing needs to come into compliance.

T.H. Kinsella, Inc. – Preparation of Multiple SPCC Plans. Mr. Smith was the lead engineer responsible for conducting 
comprehensive site audits of three large-scale quarry operation facilities and preparing SPCC plans for each.  Additionally, 
Mr. Smith prepared action plans for each facility to assist the owner in required facility modifications to bring them into 
to compliance with both federal and state regulations.

Essex County Correctional Facility, SPCC Plan.  Project Engineer responsible for preparing a SPCC)plan for the proposed 
Essex County correctional facility in Lewis, New York. The plan included inventorying all proposed bulk storage containers 
at the facility, spill prediction determinations, making recommendations for secondary containment structures around 
a storage and truck unloading areas, preparing tank unloading procedures, defining appropriate tank inspection 
and record-keeping requirements, specifying minimum training requirements,  and providing a contingency plan for 
emergency response to spills.
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SITE INVESTIGATION
Proposed Hyundai Dealership Phase II ESA.  Project Engineer responsible for directing a Phase II subsurface investigation 
of an approximately two-acre parcel in the City of Syracuse, New York for redevelopment as an automobile dealership. 
Mr. Smith also completed supplemental investigation to delineate the extents of two petroleum-impacted areas on 
the site, prepared work plans for the management of contaminated soils excavated at the site, provided construction 
oversight and coordination during the implementation of the remediation and the site, completed a site closure report, 
and obtained closure of the spill report from NYSDEC on behalf of the client following completion of the remedial work.  

Queri Development Company, LLC, Amos Building ESA.  Project Manager responsible for supervising the completion 
of a Phase I and II Environmental Site Assessments of a six parcel block in downtown Syracuse, New York.  Mr. Smith, 
developed a Remedial Action Work Plan that was prepared to meet HUD requirements and was approved by NYSDEC. 
Directed and coordinated all remedial work at the site, including the removal of two underground storage tanks, removal 
of off-site contaminated soils, and backfilling operations.  Mr. Smith also prepared a Remedial Action Summary Report to 
obtain closure of the spill report associated with the site.

Kinney Drugs - Brighton Avenue, Syracuse, NY Site Assessment.  Project Engineer responsible for reviewing a combined 
Phase I & II Environmental Site Assessment of a vacant property in Syracuse, New York. The Phase II involved the 
installation of several test pits and soil borings to evaluate the subsurface conditions at the property.   While bedrock was 
relatively shallow at parts of the site, two deeper pits were discovered on the site and were believed to be associated 
with a historical limestone quarry used for manufacturing quicklime at the site.  The pits had been filled with a waste ash 
material that was found to exhibit low metal contamination and little to know organic contamination.  As a result, Mr. 
Smith evaluated encapsulating/capping alternatives to facilitate redevelopment of the property with NYSDEC approval.  

Project Engineer responsible for reviewing a combined Phase I & II Environmental Site Assessment of a vacant property 
off of Brighton Avenue in the City of Syracuse, New York. The Phase II involved the installation of several test pits and 
soil borings to evaluate the subsurface conditions at the property. The investigation delineated the horizontal and 
vertical limits of the waste ash material that had been placed on the property. CHA was able to work with the NYSDEC to 
negotiate a “No Further Action” response and allow the development of the property as a drugstore to move forward.    

Empire Federal Credit Union, Phase II Site Investigation. Project Engineer responsible for developing a Phase II 
investigation of an approximately 3-acre parcel in the City of Fulton, New York to determine if historical use of site and 
adjacent properties had resulted in soil and/or groundwater contamination. The investigation included installation of 
several borings/monitoring wells across the site and collection of surface soil samples beneath transformers and oily-
stained areas. A summary report evaluating the data was prepared along with recommendations for further work at the 
site prior to redevelopment of the site. Based upon the results of the supplemental investigation, CHA worked with the 
NYSDEC and the client to determine what action would be required at the site. Based upon CHA’s evaluation of the data 
and the planned use of the property, no remedial action was required by NYSDEC.

Onondaga County Water Authority, OCWA Van Buren Water Tank. Oversight of Remedial Construction at SMC. Project 
Field Engineer responsible for providing project oversight and construction records to the New York State Department 
of Environmental Conservation (NYSDEC). Duties included oversight of intrusive construction activities; attendance 
at weekly progress meetings and informing the NYSDEC project manager of any technical issues; providing detailed 
construction observation reports including activities for the day, conversations, contamination encountered, unusual 
circumstances, progress, etc.; review and recommendations for design request change orders, a drum handling plan, 
and design reports for a Low Temperature Thermal Desorption (LTTD) unit for soil treatment; and providing digital 
construction photos with a detailed log.

Onondaga County Dept. of Law, Oncenter Hotel SEQR. Project Engineer responsible for completion of a subsurface 
investigation of a parking lot that is the proposed location of a new hotel in downtown Syracuse. Based upon the 
results of the initial subsurface soil and groundwater sampling, a series of monitoring wells were installed to further 
evaluate the potential impact to groundwater quality. A Geoprobe investigation was conducted in area of a former fuel 
station to further delineate the limits of petroleum contamination at the site. Based upon the results of the subsurface 
investigation, summary reports were prepared to summarize the results of the field investigation, analytical results, and 
provide recommendations for further investigation and remedial work at the site. Also responsible for coordinating with 
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subcontractor drilling and laboratory firms to complete the work on weekends when the property was accessible.

The Athenaeum House. Served as Project Manager responsible for reviewing the Phase I & II Environmental Site 
Assessments for a historical structure (the Athenaeum House) in Skaneateles, New York. The house was targeted for 
redevelopment into an upper class nursing home facility. The Phase II assessment included a full pre-renovation asbestos 
and lead-based paint survey and conducting a subsurface soil and groundwater investigation in the vicinity of an 
abandoned 5,000-gallon underground storage tank once used for the storage of heating oil.

Syracuse Members Services Corp, Federal Credit Union Assessment. Project Engineer responsible for managing the 
Phase II Environmental Site Investigation conducted at a property in the City of Syracuse, New York. The investigation 
included the installation of several subsurface soil borings and the installation of four temporary monitoring wells near 
the corners of the property to facilitate the collection of groundwater samples. Mr. Smith was also responsible for 
evaluating the analytical results and comparing them to applicable soil and groundwater standards established by the 
NYSDEC. 

Chittenango, Limited UST/Subsurface. Directed field activities during a Phase II Environmental Site Assessment. The 
subsurface investigation included collection of soil and groundwater samples, determining the location of existing 
underground storage tanks, and collection of a sludge sample from the abandoned tanks. The investigation also included 
delineation of the petroleum contamination on the down-gradient side of the underground storage tanks.

Former Mr. Peanut Site Phase II Investigation. Project Engineer responsible for preparing a Phase II subsurface 
investigation to evaluate the soil and groundwater quality beneath a 1.6-acre site occupied by Planters Nut and 
Chocolate Company in Pennsylvania. The investigation was developed to provide a screening of the entire site, while the 
focus of the investigation was along an adjacent industrial parcel where there was suspect disposal of PCB contaminated 
equipment and former underground storage tanks. The soil and groundwater analytical results were compared to the 
PADEP’s medium specific concentrations of Pennsylvania’s Chapter 250 regulations. The summary report documented 
CHA’s historical research of the site and adjacent properties, field activities, analytical results, and recommendations for 
further investigation to fully evaluate the subsurface contamination present.

Verizon Wireless, New Telecommunications Facility. Senior Project Engineer responsible for providing emergency 
management of contaminated soils and groundwater encountered during footer excavation for anew office building.  
CHA was on-site within two hours of the discovery of the petroleum impacted soils to direct the management of the spill.  
Specific duties included notifying the NYSDEC of the materials encountered at the site, directing the contractor how to 
construct temporary staging pads and how to properly manage soils without causing further impact to the environment, 
arranging analytical services with a local laboratory, preparing a summary report comparing analytical results to NYSDEC 
cleanup objectives, arranging for the removal of approximately 200 tons of impacted soil, and working with the NYSDEC 
to obtain closure of the spill report.

Syracuse Hancock International Airport, Terminal Apron Reconstruction Construction Inspection. Project involved 
establishing a soil management protocol for managing excavated soils during the reconstruction of the terminal apron 
at the airport. Mr. Smith was responsible for instructing the on-site engineers how to field screen soils for evidence of 
contamination and how to properly stage and cover soils that required segregation for sampling and potential off-site 
disposal.

Virginia Dept. of Conservation & Recreation, Chippokes State Park  Remediation & Monitoring. Project Engineer 
responsible for coordinating the operation and maintenance of a soil vapor extraction system for this petroleum-
impacted site, as well as designing modifications to the system to provide more efficient operation and freeze protection 
of the system.  Work also include the preparation of a work plan for conducting monthly monitoring of the system, 
management of an on-site granular activated carbon system for on-site treatment of condensate, preparation of 
monitoring reports in accordance with Virginia DEQ requirements, preparation of activity authorization forms and 
reimbursement claims on behalf of the facility, and the design and preparation of reports for the final closeout of the 
remedial system upon achieving the project goals.  

Project Engineer responsible for writing a work plan for conducting monthly monitoring and maintaining a soil-vapor 
extraction system for a petroleum impacted site within a Virginia State Park. The work plan specified the methods for 
sampling the groundwater at the site as well as the extraction system exhaust. CHA prepared quarterly monitoring 
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reports in accordance with Virginia DEQ requirements and provided engineering recommendations on the effectiveness 
of the extraction system. Also coordinated all field activities, provided technical guidance to staff conducting the 
sampling and performing maintenance on the extraction system, and submitted activity authorization forms and 
reimbursement claims to the State. Finally, Mr. Smith assisted with the closeout of the monitoring program at this facility, 
including the removal of the vapor extraction system and carbon treatment drums from the property as well as the 
proper abandonment of all on-site monitoring wells.

Virginia Dept. of Conservation & Recreation, 2005 Environmental Monitoring. Project Engineer responsible for 
writing a work plan for conducting monthly monitoring and maintaining a soil-vapor extraction system for a petroleum 
impacted site within a Virginia State Park. The work plan specified the methods for sampling the groundwater at reports 
in accordance with Virginia DEQ requirements and provided engineering recommendations on the effectiveness of the 
extraction system. Also coordinated all field maintenance on the extraction system, and submitted activity authorization 
forms and reimbursement claims to the State. Finally, Mr. Smith assisted with the closeout of the monitoring program at 
this facility, including the removal of the vapor extraction system and carbon treatment drums from the property as well 
as the proper abandonment of all on-site monitoring wells.

Project Engineer responsible for writing a work plan for conducting monthly monitoring and maintaining a soil-vapor 
extraction system for a petroleum impacted site within a Virginia State Park. The work plan specified the methods for 
sampling the groundwater at the site as well as the extraction system exhaust. CHA prepared quarterly monitoring 
reports in accordance with Virginia DEQ requirements and provided engineering recommendations on the effectiveness 
of the extraction system. Also coordinated all field activities, provided technical guidance to staff conducting the 
sampling and performing maintenance on the extraction system, and submitted activity authorization forms and 
reimbursement claims to the State.

Borough of Wharton, Water System Hydraulic Analysis. Project Engineer responsible for directing the post-remedial 
action groundwater monitoring at the Borough of Wharton Department of Public Works Highway Garage/Maintenance 
facility. Responsibilities included coordinating semi-annual groundwater monitoring events, evaluation of analytical data 
and preparation of Remedial Action Progress Reports (RAPRs), directing the abandonment of two on-site wells and filing 
notifications with the New Jersey Department of Environmental Protection (NJDEP), and overseeing the installation 
of two new replacement monitoring wells. As part of the monitoring program, Mr. Smith was also responsible for 
evaluating the need for further remedial actions at the site and the need to continue the monitoring program.

Town of Penfield, 1589 Penfield Road - Phase II ESA. Project Engineer that directed a Phase II Environmental Site 
Assessment (subsurface investigation) on a vacant parcel in the Town of Penfield, New York. Although the parcel was 
vacant, significant fill had been placed on the property along with significant debris, including an empty petroleum 
storage tank. Subsurface contamination had been conducted on an up-gradient parcel; however, some of the soil 
excavated as part of the remedial program on the adjacent parcel had never been removed. The investigation included 
the installation of several subsurface borings, the installation of groundwater monitoring wells, and the collection of 
surface soil samples beneath the tank and some of the debris. Based on the review of the field and analytical data, 
minimal impact to the subject site was identified.

Greater Rochester International Airport,  Wetland Permitting. Duties included supervising the installation of monitoring 
wells and collecting water samples after well development; collecting water and sediment samples from a nearby 
creek at various locations upstream and downstream of the burn pit; collecting surface soil samples; overseeing drilling 
operations; and collecting soil samples from slit spoon sampling.

Greater Rochester International Airport, Runway 10-28 Safety Area Improvements. Project Engineer responsible for 
directing field staff activities for conducting a subsurface investigation at a major oil storage facility near the south end of 
the airport property.  Based upon the results of the investigation, Mr. Smith prepared a soil management plan that was 
implemented during a runway safety improvement construction project.  Mr. Smith also provided engineering support 
services during the construction phase and assisted Monroe County with their negotiations with the NYSDEC with 
respect to the site-specific remedial cleanup objectives.

New Jersey Transit, Lyndhurst Railroad Station - Final Design. Project Engineer responsible for directing a 
comprehensive environmental site investigation for the proposed expansion of the existing New Jersey Transit rail station 
located in Lyndhurst, New Jersey. The investigation included the installation of several soil borings and groundwater 
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monitoring wells to evaluate subsurface soil and groundwater quality. Mr. Smith was responsible for coordinating the 
work with a drilling subcontractor as well as ensuring that a flag person from New Jersey Transit was on-site during all 
field activities. Mr. Smith also evaluated the analytical data and assisted in the preparation of a site management plan to 
be implemented during the redevelopment of the station.

Confidential Client, SABIC - Soil Management Plan.  Certifying engineer responsible for overseeing the preparation of 
and providing a technical review of a comprehensive Soil Management Plan for a large-scale chemical manufacturing 
facility in eastern New York.  The plan addressed site controls, screening of soils during intrusive site activities, pre-
characterization sampling, soil stockpiling and management requirements, sample collection and laboratory analysis, 
disposal options and procedures, spill reporting, odor control, groundwater dewatering and management, stormwater 
management, decontamination procedures and requirements for imported fill. 

Confidential Client, SI Group - Congress Street. Principal Engineer responsible for preparing design documents for an in-
situ remediation system at a former chemical manufacturing plant.  Specifically, the selected remedy included thermally-
enhanced soil vapor extraction (TESVE) and bioremediation.   The system included a network of conductive heater wells, 
temperature monitoring wells, dual-phase extraction wells, shallow soil vapor extraction wells and associated controls 
along with a groundwater management system and an air treatment system.  The unique aspect of this project was that 
the subsurface soil was only heated to 35 °C, which significantly enhanced the biodegradation rates by the indigenous 
bacteria while also substantially reducing the power demands of the remediation system and significantly reducing 
the cleanup costs.  Upon successful implementation of the remedy, Mr. Smith was the certifying engineer for the Final 
Engineering Report and the long-term Site Management Plan. 

Middlesex County, NJ, CA Services for UST System Removal, AST System Installation and Site Remediation at 
Donaldson County Park. Project Engineer responsible for the development of plans and specifications associated with 
the removal of a 4,000-gallon gasoline underground storage tank and associated dispenser equipment of a County park.  
In addition to the removal of the tank, approximately 2,000 tons of petroleum-contaminated soil and 500 gallons of 
impacted groundwater were removed from the site.  Post-remediation groundwater monitoring has documented the 
success of the remediation work and the case was subsequently closed by NJDEP.  The design also included installation 
of a new 6,000-gallon aboveground storage tank, a containment pad for an existing diesel tank storage tank, a new 
fuel management system and dispenser and various site upgrades such as up-grades to the paved areas, fencing with 
screening slats for security, and new landscaping to screen the new tank from publicly access portions of the park.

Onondaga Hotel Ventures, LLC, OnCenter Hotel - Site Plan. Project Engineer responsible for completion of a subsurface 
investigation of a parking lot that is the proposed location of a new hotel in downtown Syracuse. Based upon the 
results of the initial subsurface soil and groundwater sampling, a series of monitoring wells were installed to further 
evaluate the potential impact to groundwater quality. A Geoprobe investigation was conducted in area of a former fuel 
station to further delineate the limits of petroleum contamination at the site. Based upon the results of the subsurface 
investigation, Mr. Smith prepared a remedial action work plan for the site to address the petroleum contamination 
encountered at the site. 

Garlock Sealing Technologies Palmyra Modernization Project SI&R: Project Engineer responsible for designing a vapor 
mitigation system for a new 80,000 SF manufacturing building installed in an area with remaining chlorinated solvent 
contamination.  The system included an enlarged cross-section of stone beneath the building slab, a perforated pipe 
network, a vapor barrier and a blower system.  The entire facility was mitigated using a single blower system, which was 
installed on a skid system and mounted above the main floor to maintain valuable work space. 
ENVIRONMENTAL SITE ASSESSMENTS
Seneca County Planning Department, Cayuga Seneca Trails Project - Phase I. Completed a Phase I Environmental Site 
Assessment of an approximately six-mile corridor canal and railroad corridor between the Geneva and Waterloo, New 
York. In addition to completing the environmental assessment activities, Mr. Smith also reviewed the possible constraints 
for redeveloping this corridor as a multi-use trail between the Seneca Lake State Park and Waterloo. Mr. Smith identified 
potential concerns such

Syracuse Medical Realty, LLC, Phase I ESA. Project Engineer responsible for the completion of Phase I Environmental Site 
Assessments at two medical complexes in Onondaga County within a one-week period to meet the client schedule.
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Monahan Development Corporation, Monahan Development - Phase 1 ESA. Project Manager responsible for reviewing 
a Phase I Environmental Site Assessment of the former Onondaga Historical Association Museum in downtown 
Syracuse, New York. The almost 100-year old structured was targeted for redevelopment into high scale apartments and 
condominiums.

Pyramid Companies, Feasibility Study for a Parking Garage. Project Engineer responsible for preparing a Phase I ESA 
of ten, approximately 100-year old buildings in Downtown Syracuse, New York as part of the SEQRA evaluation for 
redevelopment of these parcels for a multi-purpose structure, including retail space, residential units, and a parking 
garage. Mr. Smith also assisted with the completion of predemolition asbestos surveys of all ten buildings completed on 
an expedited basis.

Gmul Investment Company, Ltd., Hotel Syracuse & Addis Building. Mr. Smith served as Project Manager for this project 
which involved a Phase I Environmental Assessment of the Hotel Syracuse and included limited asbestos sampling 
activities.

Best Western Hotel, 670 State Fair Blvd. Phase I ESA. Project engineer responsible for completing a Phase I and 
II investigations at this proposed hotel facility located adjacent to the New York State Fair Grounds. A subsurface 
investigation, including the installation of borings and test pits, was completed to verify that the historic releases up-
gradient of the Property as well as into the adjacent Ninemile Creek.

Jay Yennock, Phase I ESA. Performed a Phase I Environmental Site Assessment of a former marina and 84-lumber facility 
located in Cicero, New York. The assessment was completed in accordance with ASTM 1527-00 and within only a three-
day period to meet the client schedule. The property was redeveloped for a furniture retail store.

S&R Custom Homes Inc., Camillus PUD. Project Manager responsible for reviewing a Phase I ESA for an approximately 
88-acre residential subdivision off Warners Road in the Town of Camillus, New York.

Stonegate Subdivision, Planning & Utility Design. Responsible for managing the completion of a Phase I Environmental 
Site Assessment for a proposed 109-lot residential development off NYS Route 173 in the Town of Onondaga, New York.

Bentley-Settle Building-Route 175, Construction, Highway & Utility Design. Project Manager responsible for reviewing 
a Phase I Environmental Site Assessment for a 167-acre property located off of New York State Route 175 in the Town 
of Onondaga, New York. CHA also assisted the client with the preparation of site plans and a Draft Environmental 
Impact Statement (DEIS) for this multi-use development, which included single-family detached homes, patio homes, 
condominiums, commercial areas, and support facilities.

Harry L. Rogoff, Geotechnical Engineering/Environmental Investigation. Project Engineer responsible for directing a 
combined environmental and geotechnical investigation for the potential purchaser of a property in East Syracuse, New 
York. The purpose of the investigation was to evaluate the structural stability of the fill soils placed on the property as 
well as investigate for potential environmental concerns related to the presence of fill on the property

Lowe’s Home Centers, Inc., Hornell, New York. Project Engineer responsible for completing a Phase I Environmental 
Site Assessment of a 35-acre parcel located in the Village of North Hornell, New York. The assessment was completed 
in accordance with client-specific requirements. Additional client requirements included a review of endangered and 
protected flora/fauna and critical habitats, preparing a wetlands determination and delineation reports, reviewing of 
historic structures, archeological and cultural resources, searching for nearby municipal and private archeological and 
cultural resources, searching for nearby municipal and private water supply wells, a PCB survey of on-site equipment, 
and conducting a lead-based paint and asbestos-containing material surveys for the existing on-site structure as part of 
the assessment.

Lowe’s Home Centers, Inc.,Potsdam, New York. Project Manager responsible for reviewing a Phase I Environmental Site 
Assessment of four parcels with a total area of approximately 78-acres located in the Town of Potsdam, New York. The 
assessment was completed in accordance with client-specific requirements, including a PCB-survey on on-site equipment 
and completing lead-based paint and asbestos-containing material surveys. Mr. Smith also coordinated a limited Phase 
II subsurface investigation to evaluate potential for subsurface soil and groundwater contamination in areas of potential 
risk on the site.  
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Key Bank National Association, All-Weather Services, Phase I ESA. Project Engineer responsible for completing a Phase I 
Environmental Site Assessment of two parcels in the Town of Cheektowaga, New York. The site was a former commercial 
site utilized by a roofing contractor. Three spill reports and a leaking underground storage tank reports had been filed 
for the site. In addition, Mr. Smith observed numerous drums and containers of hazardous materials on the site, some of 
which were leaking. Based upon Mr. Smith’s estimated costs to complete a Phase II investigation and potential remedial 
costs, the financial institution made a case to avoid foreclosure on the property due to the potential environmental 
liability.

Tioga County Dept. of Econ. Devel./Plan., Office Complex Site Selection Services. Project Engineer responsible for 
evaluating seven potential sites for the new Tioga County Office Complex. The evaluation included evaluation of the size 
of area usable for development, construction methods necessary for each site, access to the sites, utilities services the 
site, and potential environmental concerns. 

Harris Beach LLP, Phase I ESA. Project Manager for a Phase I Environmental Site Assessment and a Phase II Subsurface 
Site Investigation at a facility near the Niagara River in North Tonawanda, New York. Mr. Smith was responsible for 
selecting the locations of the borings and monitoring wells, reviewing historical spill reports associated with the property, 
coordinating field staff and subcontractors, and reviewing all reports.

Delaware & Lehigh National Heritage Corridor, D&L Trail - Lehigh Towpath Section III. Completed a Phase I 
Environmental Site Assessment for a seven-mile section of the former Delaware and Lehigh Canal towpath from 
the City of Bethlehem to the City of Easton. Research was required in several municipality offices and local libraries. 
The assessment was completed in accordance with ASTM Practice E-1527 and the Pennsylvania Department of 
Transportation’s Publication No. 281, Waste Site Evaluation Procedures Handbook. 

Delaware & Lehigh National Heritage Corridor, D&L Trail - Lehigh Towpath Section I. Completed a Phase I Environmental 
Site Assessment for a seven-mile section of the former Delaware and Lehigh Canal towpath from the Borough of Jim 
Thorpe to Borough of Parryville. Research was required in several municipality offices and local libraries. The assessment 
was completed in accordance with ASTM Practice E-1527 and the Pennsylvania Department of Transportation’s 
Publication No. 281, Waste Site Evaluation Procedures Handbook.

Walgreens - Geotech Engineering Services. Mr. Smith was responsible for the review of five Phase I Environmental Site 
Assessments for a new drugstore chain in Central New York. Mr. Smith also coordinated the completion of pre-demolition 
asbestos and lead-based paint surveys for the existing structures on the properties selected for redevelopment.

Senior Living Center Site Development, Phase I ESAs. Project Manager responsible for overseeing the preparation of 
a Phase I Environmental Site Assessment of a two parcels located on State Fair Boulevard in the Town of Geddes, New 
York. The proposed senior living complex consisted of two primary structures, each housing twenty-four, two-bedroom 
apartment units, enclosed garages, a recreation building, and a variety of amenities. The property was located in an 
former industrial dumping area and the assessment revealed that the property was located down-gradient of a site with 
an open spill report as well as adjacent to an inactive hazardous waste site.  Project Manager responsible for reviewing 
two Phase I Environmental Site Assessments for senior housing complexes located on State Fair Boulevard in the Town of 
Geddes, New York.

Sprint PCS, Sprint, Phase I ESA. Performed 17 Phase I Environmental Site Assessments and completed several Full 
Environmental Assessment Forms for proposed telecommunications sites. Duties also included meeting with local 
municipalities to evaluate engineering concerns such as storm water issues and highway work permits.

General Dynamics Information Technology, Wireless Communication Services. Responsible for the completion of 
approximately 10 Phase I Environmental Site Assessments prepared for communications tower sites throughout Central 
and Western New York. Each report was completed within two weeks of assignment.

General Dynamics Information Technology, Upstate NY AWS sites. Completed approximately 20 Phase I Environmental 
Site Assessments for telecommunications sites throughout Upstate New York on behalf of General Dynamics. The sites 
included vacant sites, co-location sites, and roof-top locations. Mr. Smith completed approximately five assessments per 
week to meet the project schedule of the client.

Staten Island Boat Sales, Phase I Site Assessment. Project Manager responsible for reviewing a Phase I Environmental 
Site Assessment for three parcels of land associated with the Staten Island Boat Sales facility in Freeport, New York.
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GL&V, GL&V - Environmental Compliance Support. Certifying Engineer for the preparation of a Stormwater Pollution 
Prevention Plan (SWPPP) at a 20-acre foundry facility located adjacent to the Hudson River.  The facility includes several 
existing structures, six stormwater outfalls, multiple petroleum bulk storage tanks, and several outdoor storage areas. 
The SWPPP identified numerous best management practices (BMPs), including good housekeeping procedures, spill 
prevention and response procedures, recommended equipment and vehicle maintenance practices, and employee 
training.   Also, the Certifying engineer for the preparation of a Spill Prevention, Control and Countermeasures (SPCC) 
Plan associated with five petroleum storage tanks, oil-filled electrical and manufacturing equipment, and drum storage 
areas.

Niagara County Refuse Disposal District, NY, Filling A C&D Landfill and Cap Repair Work. Project Engineer responsible 
for the development of plans and specifications for the closure of an approximately 6-acre construction and demolition 
debris landfill located in a former rock quarry.  The design included grading of the existing landfill, installation of a Part 
360-compliant capping system, and numerous upgrades to the primary and secondary leachate collection systems.  As 
part of the design a detailed Stormwater Pollution Prevention Plan (SWPPP) was prepared to address storm-water runoff 
during construction, but also included the design of permanent erosion and sediment control devices to reduce potential 
impacts to stormwater quality.

Cafua Management Company, Dunkin Donuts Warsaw, NY. Project Engineer responsible for coordinating a team 
of environmental professional completing Phase I Environmental Site Assessments in accordance with ASTM 1527-
13 at over 25 newly proposed store locations, many of which were legacy fuel stations on corner sites.  Mr. Smith 
also coordinated teams to complete the appropriate soil and groundwater investigations at sites with recognized 
environmental conditions, prepared remedial design documents for agency approval on sites with contamination, 
provided construction phase services during the implementation of the selected site remedies, and successfully closed 
out the spill reports at several of these facilities. 

Town of Salina, NY, Town of Salina - Landfill Closure - EWA#10. Senior Project Engineer responsible for reviewing the 
remedial design documents and was the lead engineer responsible for design modifications during the implementation 
of the remedial action of a 55-acre Class 2 inactive hazardous waste site. The primary elements of the remedial action 
included off-site disposal hazardous (PCB) waste, waste consolidation of over 145,000 cubic yards of waste, a gas venting 
system, a combination of clay and geosynthetic Part 360 caps, a leachate collection trench, stormwater controls, and 
wetlands mitigation. The construction value was over $12.3 million. The project was complicated by numerous above-
ground and subsurface utilities bisecting the Site and involvement of multiple agencies. Mr. Smith also provided guidance 
to engineering staff during the preparation of the Final Engineering Report and Site Management Plan for the site.

Columbia Development Companies, Columbia Eagle LLC--67 Howard Street-Remedial Investigation. Senior Project 
Engineer responsible for providing technical guidance and final reviews on remedial design documents for a sub-slab 
vapor mitigation system inside an existing building with residual chlorinated solvent contamination.  The system included 
a vapor barrier in areas where the concrete slab was replaced, several extraction points, blower systems equipped with 
monitoring/alarm systems, etc.  Also provided guidance on the requirements for a Site Management Plan specifying 
long-term requirements for maintaining the vapor mitigation system as well as an excavation work plan for the 
management of soils should excavation be required in the future. 

WATER RESOURCES
Tioga County Industrial Development Agency, Business Park. Project Engineer involved with the installation of initial 
test wells and two final production wells for the Town of Nichols municipal water system. Responsible for coordinating 
the field activities and drilling subcontractors, pump testing activities, and water quality sample collection. Mr. Smith 
was also responsible for working with the Tioga County Department of Health to evaluate whether or not the wells were 
under the influence of a surface water and water quality testing requirements and the development of the technical 
specifications for the production wells. The production wells are part of a 40,000 gallon per day public water supply 
system that is now utilized to provide a domestic water and fire protection for area residents as well as the newly 
developed Tioga County Business Park.

Village of Salem, New Municipal Water System. Project Engineer involved with the installation of three production 
wells for the Village of Salem municipal water system that supplies the Village with 350 gallons per minute of water. The 
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three new production wells were installed as part of a municipal water supply system to replace a number of private 
residential wells that became contaminated during the flooding of Beaver Brook. Mr. Smith was responsible for directing 
the installation of the three production wells, the pump testing program, and the collection/evaluation of water quality 
samples prior to the wells being brought into service.

Pinnacle Mountain Ski Resort Water Supply Well Testing.  Project engineer responsible for directing the installation of 
test water supply well in Roxbury, New Hampshire as part of a source water investigation. The test well was installed at 
a former ski resort that had been closed in the 1970s due to limited access and a fire. However, CHA was responsible for 
identifying a water source on the property and evaluating the installation of a new bridge to support the redevelopment 
of the resort. Two of the test well locations were abandoned at the direction of Mr. Smith based upon the soil conditions 
encountered at each location. A test well was installed at a third location and a step drawdown test was performed.

Evaluation of Water Budget. Project Engineer assisting in a preparation of a hydrogeological investigation report for 
a new, 78-acre residential subdivision in Dewitt, New York. The purpose of the investigation to identify subsurface 
stratigraphy and the specific physical characteristics of the overburden materials to evaluate potential impacts of the 
development of the site on partitioning of runoff, evapotranspiration, and groundwater recharge. A number of water 
budget models were used to model changes to the water budget, including the Thornthwaite water balance model, the 
Penman-Monteith model for evapotranspiration using a computer model called CROPWAT, and the Soil Water Infiltration 
& Movement (SWIM) Model to simulate water infiltration and movement in soils. The report included a number of 
recommendations for specific measures to be implemented to minimize impacts under the post-development condition.

Town of Newburgh – Subsurface Investigation (New York). Project Engineer for a subsurface investigation/post-
remediation sampling program at the Town’s Fleet Maintenance Facility where a former underground storage tank and 
in-ground hydraulic lift had been removed.  Provided project oversight for field work and report preparation and served 
as liaison between the Town and NYSDEC Regional Spills Engineer.

Carver, Inc.  – Subsurface Investigation (New York).  Project Engineer for a subsurface investigation related to historical 
petroleum-based operations at the Riverside Travel Plaza.  Provided oversight for the installation of Geoprobe borings, 
HSA borings, and monitoring wells. Performed the associated soil and groundwater sampling.  Performed historical 
research and extensive document review related to potential impacts from a nearby bulk petroleum storage facility as 
well as complex site hydrogeology resulting from a buried stream channel.

Borough of Wharton – DPW Facility Remedial Action (New Jersey).  Project Engineer responsible for ongoing 
monitoring and maintenance activities at the Borough of Wheaton DPW facility located in Wharton, New Jersey. 
Responsible for the analysis of groundwater monitoring data and annual comprehensive evaluations of the effectiveness 
of the existing remedial technology at this former leaking underground storage tank site. Responsible for coordinating 
all field activities, report preparation and acting as liaison between the Borough and the New Jersey Department of 
Environmental Protection.

GE Energy  – Vatrano Road Groundwater Monitoring (New York). Project Engineer responsible for bi-annual 
environmental groundwater monitoring activities. Responsible for the analysis of groundwater monitoring data 
and preparation of periodic review reports that evaluate of the effectiveness of the remedial technology previously 
implemented at this former PCB-contaminated site.

Meadowood Area County Fire Department – Groundwater Monitoring (New Hampshire).  Project Engineer responsible 
for ongoing monitoring and maintenance activities at the Meadowood Area County Fire Department’s training facility.  
Prepared Groundwater Management Permit Application for the client for submittal and approval by New Hampshire 
Department of Environmental Services.  Responsible for the analysis of groundwater monitoring data and annual 
comprehensive evaluations of monitored natural attenuation.   Responsible for coordinating all field activities, report 
preparation and acting as liaison between the Fire Department and the New Hampshire Department of Environmental 
Services.

NYS Office of Parks and Recreation – James Baird State Park Hydrogeologic Study (New York).  Project Engineer 
responsible for a comprehensive hydrogeologic investigation to identify an additional water source for the James Baird 
State Park irrigation system.  Responsibilities included completing a review of local and regional geology, well logs, and 
historical reports, followed by the selection of potential well sites.  Coordinated field activities with subcontracted drilling 
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firm and provided oversight for test well installations and well testing activities.

Proposed Sensis Radar Facility – Source Water Investigation (New York).  Project Engineer responsible for assisting with 
a source water investigation to identify a source to meet the water supply demand for the proposed new development.  
This project included a desktop study to identify a favorable location for the installation of a water supply well as well as 
the associated installation activities, including well installation, development, water quality and quantity evaluation, and 
reporting.  Assisted in supplemental testing and investigation to address potential water quality issues identified during 
the initial phase of the project.

New York State Department of Correctional Services – Regulatory Compliance Services (New York).  

Project Engineer responsible for providing ongoing petroleum, chemical and air-based compliance services for all of 
the state’s 72 correctional facilities.  Worked with a team of scientists to develop a compliance-driven environmental 
recordkeeping database to ensure that each facility is in compliance with applicable state and federal environmental 
regulations.

Watervliet Arsenal – Comprehensive Environmental Review (New York).  Project Engineer responsible for performing a 
comprehensive environmental review as part of a project aiming to develop approximately 65 acres of an Army-owned 
and -operated manufacturing facility.

BBL Development, Inc. – Verona Phase I Environmental Site Assessment (New York).  Project Engineer responsible 
for the completion of a Phase I Environmental Site Assessment in accordance with ASTM standards of a commercial 
redevelopment site.

SITE DEVELOPMENT
Tri-Tek Engineering, Proposed NTB, Cheektowaga, NY. Project Engineer responsible for the development of site design 
plans from conceptual layout to construction drawings, including demolition plans, site layout, drainage/grading design, 
utility design, and design of the ingress/egress; review of applicable zoning and local land use regulations to make 
recommendations to the developer about rezoning issues and procurement of a Special Use Permit; and obtained utility 
and non-utility highway work permits from the New York State Department of Transportation.

MUNICIPALITY SUPPORT
Town of Salina, Town Sanitary Sewer and Drainage System Engineering Services. Project Engineer representing the 
Town’s interests in municipal engineering issues. Duties included Town and Planning Board attendance; review of 
Planning Board Submissions and analyzing engineering and development issues with respect to the Town Code, SEQRA 
requirements and utilities; field inspection of Town construction projects; review of closed circuit televised sewer 
inspections; review and approval of contractor’s invoices; providing engineering evaluations and recommendations 
of various emergency and non-emergency situations; providing engineering recommendations to the Town Highway 
Superintendent on highway and drainage problems; providing engineer’s certifications of highway and utility 
improvements within the Town and recommending acceptance of the facilities by the Town; and responding to resident’s 
concerns. 

Continuing Education 
 • EOS Remediation, LLC, “Principles and Practices of Bioremediation” – 2013
 • The Practice of Institute of Engineering, Inc., “Value Engineering of Subsurface Investigations” – 2013
 • Air & Waste Management Association, “Plastic 2 Oil” – 2013
 • The Practice of Institute of Engineering, Inc., “Geogrids and High Strength Geotextiles for Soil Reinforcement” – 2012
 • REGENESIS, “Integrated Site Remediation and Gas Vapor Intrusion” - 2011
 • GSE, “Introduction to GSE Geosynthetics.” – 2010 

 • ACEC New York, “Ground Penetrating Radar” – 2010 
 • National Society of Professional Engineers, “Main Street Brownfield’s:  Sustainable Development” – 2009 
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 • Lorman Education Services, “Brownfield Development:  Methods and Financing Opportunities” – 2008 
 • American Society of Civil Engineers, “Landfill Stability Series” – 2006 
 • Center for Economic and Environmental Partnership, Inc., “Brownfields Syracuse” – 2006 



#

Richard Totino
Senior Scientist

Richard is a Certified Environmental Manager (CEM) with over 20 years of 
experience in environmental site assessments, investigations and remedial actions. 
Representative project experience includes:

Waterford, NY, Momentive Performance Materials. On-site EH&S services 
including safety inspections and monitoring, hazardous waste management, third-
party engineering oversight.

Cromwell, CT, Capewell Aerial/Ripley Tools CT Property Transfer Act Site. Private 
equity property divestiture subject to CT Property Transfer Act. Coordination of 
remedial technologies and site redevelopment with business goals. Remedial 
investigation and due diligence actions to re-establish regulatory compliance. Site 
remediation and implementation of CTDEEP Environmental Land Use Restriction 
(ELUR). Domestic portfolio risk evaluations including this site and others. 

Portland, ME, Monson Industries. RCRA decommissioning of chemical processing 
facility. Asbestos and lead-based paint abatement, utility shutdowns and building 
and equipment decontamination. Documentation and post-closure monitoring. 

Jersey City, NJ, Platform Materials (Formerly Alent/Alpha Metals) ISRA Site. 
Project liabilities analysis and remedial cost estimating. Innovative site investigation 
techniques with extensive off-site work. Coordination with project LSRP and NJDEP 
case management. Conceptual model, path-forward analyses and cost estimates for 
front-end negotiations. 

East Rutherford, NJ, Sequa Can Machinery ISRA Site. Managed exit strategy for 
site stagnated in regulatory non-compliance and historical liabilities, including 
multiple NOVs and regulatory fines. End-to-end guidance of property through 
ISRA regulatory program. Risk management, remediation, UST removals and 
decommissioning. Injection-based soil and groundwater remediation, asbestos 
abatement and vapor intrusion mitigation system design/build. Achieved regulatory 
closure of site under ISRA/SRP program and positioned property for divestiture. 

NYSDEC Brownfields Sites. Numerous remediation and redevelopment projects 
including a train depot and lumber facility in Poughkeepsie, NY; a manufactured 
gas plant site and a shipping terminal in Kingston, NY; and a U.S. Navy R&D Site in 
Schenectady, NY. Remedial approaches and site redevelopment planning specific to 
site characteristics. Remediation of contaminants including metals, volatiles, PCBs 
and coal tar. Wetland delineations and mitigation plans. 

Education

State University of New York at 
Albany, NY, B.S. in Biology and 

Chemistry
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1.0 INTRODUCTION 

The following Health and Safety Plan (HASP) has been created for the protection of CHA 

Consulting, Inc. (CHA) staff conducting the remedial investigation activities in accordance with  

the Supplemental Remedial Investigation Workplan (SRIWP) at the Curia New York, Inc. (Curia) 

facility located at 33 Riverside Avenue in the City of  Rensselaer, Rensselaer County, New York 

(see Figure 1).  AMRI Rensselaer, Inc. (AMRI) changed its name to Curia in July 2021.  This 

project’s various assignments require CHA employees to perform tasks where personal safety 

could be compromised due to chemical, physical, and/or biological hazards.  While conducting 

field work, CHA employees may be exposed to chemical, physical, and/or biological hazards 

including but not limited to:  

• Chemical exposure due to the presence of subsurface contamination in areas of proposed 

soil boring and monitoring well installation 

• Slip/Trips/Falls 

• Fire or ignition of flammable vapors in boring areas 

• Excessive noise for certain operations (e.g. drill rig) 

• Heavy equipment operation 

• Environmental and Biological hazards (e.g. insects, plants, UV exposure, etc.) 

• COVID-19 virus potential exposure 
 

The requirements and guidelines in this HASP are based on a review of available information and 

an evaluation of potential on-Site hazards, including:   

• 1983 Interim Report:  Phase I – Preliminary Site Investigations by Dames and Moore; 

• 1984 Groundwater Containment and Collection System Design Report by Dames and 

Moore; 

• 2000 Soil Vapor Extraction Pilot Test Report by SAIC; 

• 2002 Soil Boring Program by SAIC;  

• 2005 Final Construction Certification Report by SAIC; 

• 2019 Biannual Groundwater Sampling and Analysis Report: October 2019 by CHA.   

 

This HASP will be discussed with Site personnel and will be available on-Site for review while 

work is underway.  CHA personnel will report to the Project Manager (PM) and consult with the 

Health and Safety Coordinator (HSC) in matters of health and safety. CHA Site personnel, PM, 

and HSC may consult with Curia’s Environmental Health and Safety Department as well. The Site 

Safety Officer (SSO) and Field Team Leader (FTL) is the same person for this project and is 

responsible for ensuring compliance with this HASP, stopping work when necessary, and for 

implementation of this HASP for daily Site activities. 
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Non-intrusive activities within CHA’s Scope of work are those that do NOT have the potential to 

jeopardize the health and safety of Site workers, the public, or the environment with respect to Site 

contaminants.  Intrusive activities within CHA’s Scope of Work are those that have the potential 

to cause health and safety concerns to Site workers, the public, or the environment.  These 

activities and any non-intrusive activities conducted in an Exclusion Zone require training per 29 

CFR 1910.120 on a NYSDEC hazardous waste site.  
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2.0 KEY PERSONNEL 

 

2.1 OFF-SITE PERSONNEL 

 

Title:  CHA Corporate Director of Health & Safety 

Description: Responsible for the CHA’s corporate health and safety program and developing 

procedures, policies, and coordinating training programs.  Additionally, provides senior level 

guidance on development of HASPs and interpretation of regulations. 

Contact:  

Anthony Tremblay  

(518) 302-9452 (Office) 

(617) 908-7058 (Cell) 

 

Title: Project Manager 

Description: Reports to upper level management, provides sufficient authority and resources to 

satisfy health and safety requirements, and assumes total control over Site activities.  The Project 

Manager is ultimately responsible for ensuring field implementation of this HASP. The Project 

Manager may visit the Site from time to time to check status of fieldwork.   

Contact:  

Julia Craner 

(845) 325-2329 (Cell) 

 

Title: Project Engineer 

Description: Guides the Project Manager in scientific, engineering, and remedial matters. 

Contact:  

Scott Smith, PE  

(315) 257-7227 (Office) 

(315) 427-1033 (Cell) 

 

Title: Client Account Manager 

Description: Acts as an advocate for the client and assists the Project Team Leaders in 

management of the project as needed.   

Contact:  

Patrick Rabideau, PG 

(518) 453-3911 (Office) 

(518) 894-2444 (Cell) 

 

Title: Scientific Advisor 

Description: Guides the Project Team Leader in scientific matters, if project engineer is not 

available or a second opinion is needed.   
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Contact:  

Christopher Burns, Ph.D., PG 

(804) 897-0954 x 248 (Office) 

 

2.2 ON-SITE PERSONNEL 

 

Title: Site Safety Officer 

Description: Advises the field team on all aspects of health and safety issues, recommends 

stopping work if any operation threatens worker or public health and safety. 

Contact:  

Richard Totino 

(518) 453-2893 (Office) 

(518) 281-5436 (Cell) 

 

Title: Field Team Leader 

Description: Responsible for coordinating project requirements in the field.  The Field Team 

Leader oversees daily activities of the project and are, therefore, responsible for implementing 

health and safety requirements and following safety procedures in the field.  The Field Team 

Leader will contact the local emergency response organizations to notify concerned affiliates of 

the hazards associated with this project. 

Contact:  

Richard Totino 

(518) 453-2893 (Office) 

(518) 281-5436 (Cell) 

 

Title: Work Party 

Description: Performs field operations. 

Contacts:  

Richard Totino 

(518) 453-2893 (Office) 

(518) 281-5436 (Cell) 

 

Caroline Hurlburt 

(518) 453-2869 (Office) 

(203) 823-1800 (Cell) 

 

2.3 OPTIONAL ON-SITE PERSONNEL 

 

Title:  Health and Safety Coordinator 

Description:  Responsible for making recommendations regarding the work area to the SSO.  

Inspections may be periodically conducted to monitor worker health and safety and will address 

such issues as appropriate PPE, required air monitoring, decontamination procedures, and worker 
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safety.  The Health and Safety Coordinator is only expected to visit the site if higher levels of 

contamination are encountered requiring unusual mitigation or an accident occurs. 

Contact: 

Anthony Tremblay  

(518) 302-9452 (Office) 

(617) 908-7058 (Cell) 

 

Title: Project Manager 

Description: Reports to upper level management, provides sufficient authority and resources to 

satisfy health and safety requirements, and assumes total control over Site activities.  The Project 

Manager is ultimately responsible for ensuring field implementation of this HASP. The Project 

Manager may visit the Site from time to time to check status of fieldwork.   

Contact:  

Julia Craner 

(845) 325-2329 (Cell) 

 

2.4 AS-NEEDED PERSONNEL 

 

Title: Fire Department 

Description: Responds to fires and performs rescues. 

Contact:   

911 

(518) 465-3259 

 

Title: Ambulance  

Description: Responds to medical emergencies. 

Contact:   

911 

(518) 477-8243 

 

Title: Police 

Description: Responds to emergencies and performs rescues. 

Contact:   

911 

(518) 462-7451 

 

Title: EPA National Response Center  

Description: Responds to all oil, chemical, radiological, biological and etiological discharges into 

the environment, anywhere in the United States and its territories. 

Contact: 

(800) 424-8802 
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2.5 CLIENT-SPECIFIC CONTACTS 

 

Title: Curia Environmental Health & Safety Officer 

Description: Environmental Engineer & WWTP Supervisor.  Point of contact for onsite field work, 

responds to all on-Site spills, emergencies and compliance matters. 

Contact:   

Amanda Post  

(518) 433-7770 (Office) 

(518) 423-6625 (Cell) 

 

Title: Curia Senior EHS Manager 

Description:  Sr. EHS Manager 

Contact:   

David Orton  

(518) 433-7773 (Office) 

(518) 248-7400 (Cell) 
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3.0 SITE ENTRY 

 

3.1 OBJECTIVES 

 

The objectives of the Site entry are to: 

1. Collect soil and groundwater samples according to the remedial investigation work plan 

(RIWP) 

2. Document CHA‘s drilling subcontractor activities  

3. Screen soils (visual, olfactory, and photoionic) for level of contamination in accordance 

with the NYSDEC 6NYCRR Part 375 Soil Cleanup Guidance Objectives.  

 

The intrusive Site activities may include the following: 

1. Oversight of soil boring and monitoring well installation 

2. Sampling of soil and groundwater for laboratory analysis 

 

3.2 SAFETY MEETINGS 

 

To ensure that the HASP is being followed, the SSO shall conduct a safety meeting prior to entry 

to the Site or the initiation of any Site activity, if any conditions change, and before each 

workday. The attached Daily Jobsite Safety Brief Form should be utilized to document these 

daily jobsite briefings.  

 

3.3 SAFETY TRAINING  

 

The SSO will confirm that every person assigned to a task has had adequate training for that task 

and that the training is up to date by checking with the CHA Safety Coordinator and online 

database. CHA staff working on this project shall have a minimum of: 

• 40-Hour Initial Hazardous Waste Operations and Emergency Response (HAZWOPER) 

training in accordance with 29 CFR 1910.120 

• Current 8-hour HAZWOPER Refresher Training 

• Field equipment safety training where applicable 

 

All training will have been conducted and certified in accordance with OSHA regulations. 

There is also site-specific health and safety training required by Curia for field personnel.  
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3.4 MEDICAL SURVEILLANCE 

 

All CHA personnel will have had a medical surveillance physical consistent with OSHA 

regulations and performed by a qualified occupational health physician if deemed necessary by 

project requirements. The SSO shall confirm prior to initiation of work on this Site that every CHA 

person assigned to a task has had an annual physical, has passed the medical examination, and has 

been determined medically fit by the occupational health physician for respirator use and this type 

of work if deemed necessary by the PM.   

 

3.5 SITE MAPPING 

 

Site mapping has been included in the Figures section of the HASP.  Figure 1 illustrates the 

location of the subject Site. Directions and a map illustrating the route to the nearest hospital from 

the subject Site is provided in Appendix A of this HASP.   
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4.0 SITE CHARACTERIZATION 

 

4.1 SITE DESCRIPTION 

 

Refer Section 2.1 of the SRIWP for a description of the Site.  Based on the long-term groundwater 

monitoring at the Site, the agreed upon contaminants of concern at the Site are: chlorobenzene, 

benzene, 1,2-dichloroethane (1,2-DCA), toluene, sodium, and arsenic.  Chlorobenzene and 

benzene are the primary contaminants of concern; the highest concentration of these two 

contaminants is present in well MW-3 along the northern border of the Site.  During the most 

recent groundwater sampling event in April 2021, chlorobenzene only exceeded the NYSDEC 

Groundwater Quality Standard (5 µg/l) in the groundwater sample collected from monitoring well 

MW-3, and there were no detections of benzene in groundwater samples from any monitoring 

wells except for monitoring well MW-3.  1,2-DCA exceedances have only been detected in 

monitoring wells MW-5 (last detected October 2010) and MW-12 (last detected April 2021). 

Arsenic and/or sodium analyses are conducted on groundwater samples collected from monitoring 

wells MW-5A, MW-6A, MW-12, MW-14A, and MW-17. During the April 2021 groundwater 

sampling event, arsenic exceedances were present in groundwater samples from monitoring wells 

MW-12, and MW-14A; sodium exceedances were present in groundwater samples from 

monitoring wells MW-5A, MW-6A, and MW-17.    

 

Because of the existing explosive potential of the ambient air at the Curia facility, on-site work 

requires the following precautions:   

• Photos will only be taken using an intrinsically safe camera (to be provided by Curia).   

• Cell phones may only be used inside a truck with windows and doors closed.  

• Work areas will be monitored for lower explosive limit.         

 

Appropriate personal protective equipment (PPE), as discussed in Section 10.0, is required for 

working anywhere within the Curia Site. A complete description of the current information 

regarding nature and extent of contamination and previous environmental investigations is 

provided in the RIWP.   

 

Alterations to this HASP and its PPE requirements may occur if Site investigations indicate higher 

levels of contamination are present than the previous investigations noted.  

 

4.2 NEIGHBORING PROPERITIES 

 

The Site is bordered by the following: 

• North: Rensselaer Avenue, and private residential houses.  A residential area and a city 

park (Coyne Field) are beyond Rensselaer Avenue. 
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• East:  Commercial building used for storage 

• South:  Vacant former industrial facility 

• West:  Riverside Avenue, beyond which is a Curia employee parking lot and the Hudson 

River 

 

4.3 SITE TOPOGRAPHY 

 

The topography of the Site is relatively flat, with an elevation of approximately 17 to 19 feet above 

mean sea level.  The Hudson River is approximately 300 feet to the west of the Site and flows 

southward (when the tide is falling). The project area is relatively flat, but groundwater movement 

is generally northwestward.  

 

4.4 METEROLOGIC DATA 

 

Field work is expected to be conducted in Fall of 2021.  The weather for that time of year is 

expected to vary and be cool but temperatures are expected to be above freezing.  Prior to each 

day’s activities, the daily forecast should be monitored for indications of adverse work conditions.  

If poor weather hinders the continuation of the day’s activities the Team Leader may notify the 

PM and stop work for the day.    
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5.0 HAZARD EVALUATION 

 

Hazards are generally divided into three (3) categories, exposure to chemicals and hazardous 

materials, safety/physical hazards, and biological hazards.  Safety/physical hazards are generally 

hazards such as electrical shock, slips/trips/falls, and confined spaces.  Chemical hazards are 

further segregated by their routes of exposure that may cause adverse health effects.  Biological 

hazards typically include plants, animals, and insects.  

 

5.1 CHEMICAL HAZARDS 

 

Chemical OSHA PEL NIOSH REL IDLH 

Ionization 

Potential 

(I.P) Characteristics 

Routes of 

Exposure 

Symptoms of Exposure 

and Health Effects 

Benzene TWA 1 ppm  

ST 5 ppm  

TWA 0.1 

ppm 

ST 1 ppm 

Ca 

500 

ppm 

9.24 eV Colorless to 

light-yellow 

liquid with an 

aromatic odor.  

inhalation, 

skin 

absorption, 

ingestion, 

skin and/or 

eye 

contact 

irritation eyes, skin, nose,  

respiratory system; 

dizziness; headache, 

nausea, staggered gait, 

anorexia, lassitude, 

dermatitis, bone marrow 

depression; carcinogenic 

Chloro-

benzene 

TWA 75 ppm 

 

N/A 1000

ppm  

9.07 eV Colorless 

liquid with 

almond-like 

odor 

inhalation, 

ingestion, 

skin and/or 

eye 

contact 

irritation eyes, skin, nose; 

drowsiness, 

incoordination; central 

nervous system 

depression; in animal: 

liver, lung, kidney injury 

1,2-

Dichloro

-ethane 

TWA 50 ppm 

C 100 ppm 

200 ppm (5 

minute 

maximum 

peak in any 3 

hours) 

Ca TWA 1 

ppm 

ST 2 ppm 

Ca 

50 

ppm 

11.05 eV Colorless 

liquid with a 

pleasant, 

chloroform-

like odor 

inhalation, 

ingestion, 

skin 

absorption, 

skin and/or 

eye 

contact 

irritation eyes, corneal 

opacity; central nervous 

system depression; 

nausea, vomiting; 

dermatitis; liver, kidney, 

cardiovascular system 

damage; carcinogen 

Toluene TWA 200 ppm 

C 300 ppm  

500 ppm (10-

minute 

maximum)  

TWA 100 

ppm 

ST 150 ppm  

 

500 

ppm 

8.82 eV Colorless 

liquid with a 

sweet, 

pungent, 

benzene-like 

odor. 

inhalation, 

skin 

absorption, 

ingestion, 

skin and/or 

eye 

contact  

Irritation eyes, nose; 

lassitude (weakness, 

exhaustion); confusion, 

euphoria, dizziness 

headache; dilated pupils, 

lacrimation (discharge of 

tears); anxiety, muscle 

fatigue, insomnia; 

paresthesia; dermatitis; 

liver, kidney damage.  
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Chemical OSHA PEL 

NIOSH 

REL IDLH 

Ionization 

Potential 

(I.P) Characteristics 

Routes of 

Exposure 

Symptoms of Exposure and 

Health Effects 

Arsenic  TWA  

0.5 mg/m3 

N/A 

Ca  

N/A  N/A Appearance 

and odor vary 

depending 

upon the 

specific 

organic arsenic 

compound.  

inhalation, 

ingestion, 

skin and/or 

eye 

contact  

In animals:  irritation 

skin, possible dermatitis; 

respiratory distress; 

diarrhea; kidney damage; 

muscle tremor, 

convulsions; possible 

gastrointestinal tract, 

reproductive effects 

possible liver damage; 

carcinogenic 

Abbreviations: 

Ca – Cancerous 

C – Ceiling value 

TWA – Time Weighted Average 

IDLH – Immediately Dangerous to Life and Health 

OSHA – Occupational Safety and Health Administration 

PEL – Permissible Exposure Limit 

NIOSH – National Institute for Occupational Safety and Health 

REL – Recommended Exposure Limit 

N/A – Not Available 

 

 

5.2 DISPERSION PATHWAYS 

 

The potential exposure mechanism that can transport particulates and VOCs from the areas of the 

intrusive Site activities to other areas of the Site as well as beyond the boundaries of the Site are: 

• Contact with contaminated groundwater or soil, 

• Projection of contaminated material in air, 

• Conveyance in water runoff, 

• Failure to adhere to decontamination procedures, and 

• Failure to adhere to the Field Sampling Plan and/or Standard Operating Procedures. 

 

Emissions can be a problem at any Site that involves intrusive activities and should be controlled 

to the extent feasible. To monitor VOC and particulate emissions during intrusive work, CHA will 

implement a Community Air Monitoring Plan (CAMP) in accordance with Section 6.0 below and 

the NYSDOH generic CAMP. In support of CAMP requirements, and to control VOC and 

particulate emissions in the work area, the following corrective actions can be implemented if 

emissions are produced: 

• Minimizing the amount of exposed ground surface/covering exposed surfaces 
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• Lightly wetting surfaces 

• Using chemical or foam dust suppressants (with authorization only) 

• Maintain onsite speed limits (10 mph) 

 

5.3 PHYSCIAL HAZARDS 

 

Physical hazards such as the following may be encountered on-Site: 

• Explosive atmosphere 

• Slip/Trip/Fall 

• UV rays 

• Lifting (generators, drums, equipment) 

• Traffic – on access roadways at the facility 

• Moving parts or equipment (including heavy construction equipment) 

 

5.4 BIOLOGICAL HAZARDS 

 

Biological hazards such as the following may be encountered on-Site: 

• Ticks, mosquitoes, stinging insects, arachnids, chiggers 

• Rodents, snakes, Hantavirus 

• Physically damaging plants, poisonous plants 

• COVID-19 potential exposure 

 

5.5 HAZARD IDENTIFICATION AND CONTROL 

 

Hazard controls generally consist of following specific safety procedures, training, engineering 

controls, air monitoring, and PPE selection.  CHA employees are required to use the PPE 

appropriate to their work task and potential exposures as outlined in this HASP. 

 

The levels of PPE assigned to each activity are based on available information on the estimation 

of exposure potential associated with each work task. 
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Affected 

Personnel 

Task/Operation Hazards Hazard Control 

All personnel in 

Exclusion Zone 

and Contamination 

Reduction Zone 

Installation of 

soil borings and 

monitoring wells  

• Skin and/or eye 

contact with 

contaminated soil 

and/or 

groundwater, 

decontamination 

solutions, and 

sample preservation 

agents. 

• The inhalation of 

volatile organic 

vapors, dusts, and 

other airborne 

particulates during 

Site activities. 

• Conduct air monitoring in 

accordance with Section 6.0.  Wear 

the required personal protective 

equipment when conditions or 

activities indicate the need for it.  

Stand upwind to extent possible to 

reduce inhalation hazard. 

• Avoid walking through puddles, 

and contacting other potential 

sources of contaminants such as 

drums.  

• Keep airborne dust levels to a 

minimum by wetting down 

surfaces. 

All personnel in 

Exclusion Zone 

and Contamination 

Reduction Zone 

Collection of soil 

and groundwater 

samples 

• Skin and/or eye 

contact with 

contaminated soil 

and/or 

groundwater, 

decontamination 

solutions, and 

sample preservation 

agents. 

• The inhalation of 

volatile organic 

vapors, dusts, and 

other airborne 

particulates during 

Site activities. 

• Conduct air monitoring in 

accordance with Section 6.0.  Wear 

the required personal protective 

equipment when conditions or 

activities indicate the need for it.  

Stand upwind to extent possible to 

reduce inhalation hazard. 

• Avoid walking through puddles, 

and contacting other potential 

sources of contaminants such as 

drums. 

• Keep airborne dust levels to a 

minimum by wetting down 

surfaces. 

All personnel All field 

activities 

Slips, trips, & falls  • Wear appropriate work boots.   

• Avoid slippery surfaces. 

• Remind field personnel to exercise 

good housekeeping practices 

• Be observant of activities around. 

All personnel All field 

activities 

Physical injuries, such 

as abrasions or cuts 
• Use safe work practices 

• Don proper PPE 

• Have a first aid kit readily 

available at Site 

All personnel Heavy lifting Back injuries from 

lifting 
• Practice safe lifting techniques.   

• Always use a minimum of 2 

people for heavy lifts  

• Lift with legs 
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Affected 

Personnel 

Task/Operation Hazards Hazard Control 

All personnel All field activities Fire (general) • Identify location of fire 

extinguisher(s) – contractor 

sourced 

• Keep ignition sources away from 

flammable materials and 

atmospheres. 

All personnel All field activities Noise Exposure  • Wear hearing protection if you 

must shout to hear someone who 

is standing one foot or less away. 

All personnel All field activities Explosion Hazard • Use cell phones only inside trucks 

with door closed. 

• Use intrinsically safe camera 

provided by Curia.  

• Use spark-proof tools, if 

available. 

• Monitor for Lower Explosive 

Limit (LEL) 

All personnel All field activities Contact with heavy 

equipment and traffic 

• Do not stand unnecessarily close 

to the heavy equipment/ drill rig 

when it is operating 

• Do not stand in lanes of traffic.  

Use cones or barricades to 

delineate work areas when work 

within access roads is required. 

• Wear a hard hat and high 

visibility clothing 

• Make eye contact with the 

operator/drivers 

All personnel All field activities Security • Stay alert to all on-Site activities 

• Report suspicious activities to PM 

and/or to Curia  

All personnel All field activities Stinging insects (bees, 

hornets, wasps and 

yellow jackets) 

• Do not agitate nests unless 

absolutely necessary. 

• Be aware of holes in the ground 

within the work area. 

• Avoid wearing bright or patterned 

clothing. 

• Avoid wearing/using scented 

items (e.g., perfume, cologne, 

soaps). 

• Inspect food and drinks prior to 

consumption. 
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Affected 

Personnel 

Task/Operation Hazards Hazard Control 

All personnel All field activities Hantavirus • Avoid dermal contact with rodent 

droppings. 

• Avoid inhalation of dust that is 

contaminated with rodent 

droppings. 

All personnel All field activities Mosquitos/West Nile 

Virus 

• Eliminate mosquito breeding 

areas (standing water) at the work 

Site. 

• Apply insect repellent containing 

DEET to exposed, unbroken skin 

per the manufacturer’s 

instructions. 

• Wear light colored clothing 

(pants, long sleeved shirts and 

socks). 

All personnel All field activities Snakes • Avoid actions which increase the 

risk of encountering a snake (e.g., 

overturning logs, rocks, etc.). 

All personnel All field activities Rodents • Avoid contact with rodents and 

burrowing animals. 

All personnel All field activities Arachnids • Avoid actions which increase the 

risk of encountering arachnids 

(e.g., overturning logs, placing 

hands in dark places). 

All personnel All field activities UV Exposure • Cover skin and limit time in sun 

to extent practical. 

• Apply sunscreen. 

All personnel All field activities COVID-19 exposure • Avoid meeting in groups.  Abide 

by social distancing practices and 

keep at least 6 feet from others or 

wear a facemask.  

• Plan work to minimize close 

working conditions as much as 

possible.    

• Cover cough/sneezes 

• Wash hands thoroughly and 

often. 

• Avoid putting hands near face 

and eyes.   
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6.0 AIR MONITORING & ACTION LEVELS 

 

6.1 AIR MONITORING 

 

The CAMP will be implemented during the advancement of soil borings and monitoring well 

installations at the Site. The purpose of the CAMP is to provide a measure of protection for the 

downwind community, more specifically off-Site receptors including residents and workers, from 

potential airborne contaminant releases as a result of remedial work activities performed at the 

Site.  The CAMP will be implemented following NYSDOH’s Generic CAMP protocol with one 

upwind and one downwind air monitoring station.  Refer to Appendix E of the SRIWP for 

additional details on the CAMP.   

 

In support of the CAMP and to monitor air quality in the immediate work area, the following 

environmental monitoring instruments will be used within the Exclusion Zone:   

• Lower Explosive Limit (LEL) Meter 

• Photoionization Detector 

• RKI GX-6000 meter (benzene specific) 

 

The photoionization detector (PID) shall be used to detect volatile organic compounds in the 

ambient air in the work zone.  An RKI-GX 6000 meter that is benzene specific will be used to 

detect benzene concentration levels in the ambient air in the work zone.  The PID and RKI-GX 

6000 meter will be rented from a reliable supplier (e.g., Pine Environmental) that pre-calibrates 

the meters before sending it into the field.   

 

Contaminant/Method Frequency Action Level SSO Action 

CAMP Dust Meter Continuous Downwind dust meter 

is 100 ug/m3 greater 

than background/ 

upwind dust meter for 

15-minute period.  

OR airborne dust 

leaves work area. 

Employ dust 

suppression 

techniques. 

CAMP VOC Meter Continuous Downwind meter is 5 

ppm or more above 

background/upwind 

meter sustained for 5 

minutes. 

Stop work and notify 

PM.  PM will notify 

Curia contact.   

LEL Continuous 10% of LEL Stop work and notify 

PM.  PM will notify 

Curia contact. 
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Contaminant/Method Frequency Action Level SSO Action 

Organic Vapors/ PID Continuous 5 ppm sustained for 5 

minutes 

Stop work and notify 

PM of elevated 

organic vapors 

Benzene Vapors/ RKI 

GX-6000 specific for 

benzene 

At least twice hourly 

or as needed 

following any PID 

alert  

0.05 ppm  Stop work and notify 

PM of elevated 

benzene vapors 

 

Monitoring instrument calibration will be tested at the start each full day of equipment usage or 

more frequently in accordance with manufacturer’s recommendations.  Instrument calibration is 

discussed more fully in the QAPP, included as Appendix C of the SRIWP. 

 

 

6.2 ACTION LEVELS 

 

Should action levels be reached, work operations shall cease until further evaluation is performed 

and safe levels are prevalent.  If through engineering controls and monitoring, safe levels (below 

action levels) cannot be achieved, an upgrade in personal protection equipment shall be mandated 

by the SSO, or operations shall cease in that portion of the Site. The PM will be notified of any 

changes in PPE. 
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7.0 SITE CONTROL MEASURES 

 

Exclusion Zone (EZ): Will include a 25-foot buffer around all boring areas and all areas where 

soil sampling and screening activities will occur. This will be delineated by cones/flagging or  

positioning field vehicles to block off the area. 

 

Hazards within the EZ include excessive noise, slips/trips/falls, contact with heavy equipment, and 

hazards associated with proximity to boring activities; including direct contact with contaminated 

soil or water and inhalation of vapors from contamination.  

 

Contamination Reduction Zone (CRZ): Will be established immediately adjacent to the 

Exclusion Zone and will be utilized for decontamination of personnel and equipment donning and 

doffing of PPE. Whenever possible, the CRZ shall be placed upwind of the EZ.  The CRZ will 

also be coned/flagged to prevent facility personnel from entering the area.   

 

Hazards within the CRZ include contact with contaminated soil or water, inhalation of vapors from 

contamination, and slips/trips/falls. Physical hazardous within the facility may pose a risk and 

good judgement should be utilized.  

 

Support Zone: Will include all areas outside the EZ and CRZ.   

 

Hazards within the support zone include slips/trips/falls and other physical hazards associated with 

a former industrial facility. 

 

7.1 COMMUNICATION 

 

Communication shall be accomplished by person to person verbal correspondence, the Curia-

provided radio, and cell phones.  CELL PHONES CAN ONLY BE USED INSIDE THE 

WORK TRUCK WITH DOORS & WINDOWS CLOSED. Communication procedures will 

be reviewed at the Safety Meeting before entering the work zone. 
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8.0 HAZARD COMMUNICATION 

 

In compliance with 29 CFR 1910.1200, any hazardous materials brought on Site by any personnel 

(CHA or its sub-contractors) shall be accompanied with the material's Safety Data Sheet (SDS). 

The SSO shall be responsible for maintaining the SDSs on Site, reviewing them for hazards that 

working personnel may be exposed to, and evaluating their use on Site with respect to 

compatibility with other materials including personal protective equipment, and their hazards. 

Should the SSO deem the material too hazardous for use on the subject Site, the party responsible 

for bringing the material on Site will be required to remove it from the Site. 

 

SDSs for typical materials CHA uses during soil boring, monitoring well advancement, well 

development, and groundwater sampling are included as Appendix B of this HASP.  
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9.0 CONFINED SPACE 

 

During this project CHA personnel will not be permitted to enter any confined space. No confined 

space work is anticipated during this project.   

 

If a confined space entry becomes necessary, this HASP will be revised to outline all confined 

space entry procedures, techniques, and equipment to be consistent with OSHA regulations in 29 

CFR 1910.146. Additionally, all entrants and attendants will be trained in Confined Space 

Awareness training consistent with 29 CFR 1910.146. 
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10.0 PERSONAL PROTECTIVE EQUIPMENT 

 

At this time, Level A, B and C PPE are not expected to be needed. If Site conditions change and 

contamination is present at levels above the action level, this HASP will be updated to reflect 

greater protection of personnel. The following is a list of required PPE at this time.  

 

Task/Operation Level of PPE Equipment  

General Site observation at a 

distance greater than 25 feet 

from intrusive activities. 

• No drums present 

• No free product visible 

• 2-Minute Breathing 

Zone PID Readings  

< 5 ppm with the 10.6 

eV bulb 

• No strong odors 

present 

D • Long pants (no shorts) 

• Shirts with long sleeves 

• Hard hat 

• Safety glasses 

• Reflective vests or yellow 

safety shirt 

• Work boots with safety toe 

• Hearing protection (if 

required) 

• Gloves (as appropriate) 

 

Site Observation or 

Screening/Sampling Activities 

within the Exclusion Zone 

• No drums present 

• No free product visible 

• 2-Minute Breathing 

Zone PID Readings  

<5 ppm with the 10.6 

eV bulb 

• Strong, pungent odors 

noted 

D • Same as above  
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11.0 DECONTAMINATION 

 

Personnel working in the Exclusion Zone (within 25 feet of Site activities) will be required to enter 

and exit the work area through the Contamination Reduction Zone.  Personnel engaged in 

decontamination will wear protective equipment including appropriate disposable clothing and 

respiratory protection and will also undergo decontamination procedures prior to leaving the 

decontamination area.  The decontamination area will be placed upwind of the Exclusion Zone.  

The following equipment is needed for decontamination: 

• Alconox 

• Potable and distilled water 

• Clean 5-gallon buckets 

• Impermeable containers 

• Polyethylene sheeting  

• Garbage bags 

 

The following list summarizes typical decontamination steps for personnel exiting the Exclusion 

Zone.  Additional steps may be warranted based upon specific Site conditions.  

 

Level D 

• Remove any protective equipment. 

• Discard disposable garments. 

• Wash/rinse boots. 

• Containerize wash and decontamination water for disposal, as necessary. 

 

Level C 

• Will not be used at this time.   

 

Level B 

• Will not be used at this time. 

 

Level A 

• Will not be used at this time. 

 

PPE will be decontaminated with soap (i.e. Alconox) and water. Expendable, non-reusable items 

will be disposed of in garbage bags and disposed off-site as solid waste.  Heavily contaminated 

PPE will be drummed with soil cuttings for offsite disposal.  
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Equipment and vehicles used by the Contractor in the Exclusion zone to handle contaminated 

materials will undergo decontamination procedure in the Contamination Reduction Zone prior to 

leaving the Site.  The SSO will document that each piece of equipment has been decontaminated 

prior to removal from the Site.  The decontamination procedures will include but are not limited 

to: 

• Movement of equipment to the temporary decontamination pad; 

• Removal of heavily-caked material with brushes or shovels; and 

• Triple-rinsing with high pressure water or steam. 

 

Small Equipment: 

For soil sampling, dedicated sampling equipment is preferred.  However, if non-dedicated 

equipment is used (i.e. stainless steel soil sampling equipment), the required decontamination 

procedure for all manual sampling equipment used to collect samples for chemical analysis is: 

• Disassemble equipment, as required; 

• Remove gross contamination from the equipment by brushing and then rinsing with tap 

water;  

• Wash and scrub with low phosphate detergent (e.g. Alconox®); 

• Tap water rinse; 

• Distilled water rinse; 

• Air dry.    

 

All decontaminated equipment will be placed on or wrapped in polyethylene sheeting in order to 

avoid contacting a contaminated surface prior to use.  Field personnel will use a new pair of outer 

gloves before handling sample equipment after it is cleaned.  During periods of transportation and 

non-use, all decontaminated sampling equipment will be wrapped in polyethylene sheeting or 

aluminum foil.   

 

Large Equipment: 

CHA personnel are not responsible for the decontamination of large equipment.  Information for 

large equipment decontamination will be provided by the drilling subcontractor. Decontamination 

of heavy construction equipment will be performed by the contractor under the contractor’s HASP. 
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12.0 EMERGENCY PROCEDURES 

 

On-Site emergencies can range in intensity from minor to serious conditions.  Various procedures 

for responding to Site emergencies are listed in this section.  The designated SSO is responsible 

for contacting the CHA Project Manager who will notify the Curia representative in emergency 

situations (however, others must assume responsibility if the situation warrants).  An injured 

person shall be accompanied by another worker at all times. 
 

 

Should an on-Site emergency occur at the project Site (related to the project or otherwise) the 

following procedures shall be followed: 

• Call the Curia WWTP Radio Channel for all emergency support.  Curia has some onsite 

services and will call 911 for offsite emergency support as warranted. 
 

• If the emergency occurs and is project specific, notify your Project Manager and  assigned 

Health and Safety Coordinator to activate the appropriate actions.    

• The PM will contact Curia personnel.  

• The PM/Curia will also notify the NYSDEC Project Manager as soon as possible regarding 

emergencies or injuries.     

• Properly trained personnel will determine if the emergency can be contained or remediated 

and initiate the appropriate action(s).  Personnel shall not respond beyond their level of 

training. 

• Employees are not to risk their health or life in taking aggressive action(s) to fight fire or 

stop releases.  Only defensive actions shall occur until an action plan is resolved.   

• Choose an exit route that provides fast, and safe, egress from the work area.  The route 

taken should always be away from obvious obstructions or other hazardous conditions.  

Consult an evacuation map if you are unsure of where the nearest exit route is located. 

• Do not delay evacuation to retrieve personal items or equipment. 

• All persons shall exit areas in groups and attempt to stay together during evacuation 

procedures. 

• While evacuating, notice any conditions which should be reported to emergency personnel.  

Be alert for the location of smoke, fire and/or vapors.  Report any of these conditions to 

emergency personnel. 

• Be aware of emergency response vehicles and avoid interference with these.   

 

Remain calm, keep voices low and wait for instructions from the Incident Commander.  Do not 

leave the scene prior to notifying your assigned Project Manager and Site Field Team Leader. An 

incident report form is included in Appendix C of this HASP.  
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13.0 EMERGENCY MEDICAL CARE 

 

Call the Curia WWTP Radio Channel for all emergency support.  Curia has some onsite services 

and will call 911 for offsite emergency support as warranted. 911 service is available and 

confirmed at this location. Only if 911 is unavailable or has a long lead time should someone be 

driven to the nearest medical facility.  

 

Nearest hospital: Albany Memorial Hospital  

(directions and map are provided in Appendix A of this HASP) 

 

Address: 600 Northern Boulevard,  

               Albany, New York 12204 

 

Emergency Room Telephone Number: (518) 471-3111 

 

Directions from Site: 

1. Head north on Riverside Avenue/Broadway Avenue 0.4 mi.   

2. Turn Left onto US-9/US-20 0.2 mi.   

3. Bear Right onto US-20W/US-9N 0.5 mi. 

4. Take ramp right for US-9 North toward Troy 1.2 mi. 

5. Turn right onto Broadway 0.8 mi. 

6. Turn Left onto Loudonville Rd.  0.5 mi. 

7. Keep Left onto Shaker Rd./ CR-151 0.2 mi.   

8. Hospital is on the right at 600 Northern Boulevard.   

9. Follow signs to the Emergency Department 

 

13.1 EMERGENCY NOTIFICATION NUMBERS 

CHA Contact: Julia Craner, (845) 325-2329 

Curia Contact:  Amanda Post  via Curia Radio Channel WWTP / c. (518) 423-6625  

Fire Dept.: 911 

Police Dept.: 911 

Department of Emergency Services: 911 

Poison Control: (800) 222-1222 

 

13.2 ON-SITE FIRST AID 

First aid kits will be available in the Support Zone (e.g. vehicles).   General first aid procedures 

include: 
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Skin/Eye Contact: Flush eyes and/or skin thoroughly with water for 15 minutes. Remove 

contaminated clothing. If skin was contacted with a dry material, brush it 

off first, then flush with water. Seek medical attention if irritation develops. 

 

Ingestion:   Do not induce vomiting. Call Poison Control Center. Tell them what was 

swallowed, if possible. Follow instructions. Have SDS available for 

reference. 

 

Inhalation:   Remove person from contaminated environment without risking your own 

safety. DO NOT ENTER A CONFINED SPACE. DO NOT ENTER 

EXCLUSION ZONE UNLESS WEARING ONE LEVEL HIGHER 

PROTECTION THAN VICTIM WAS WEARING.   

    Administer CPR, if necessary.  

 

Injuries:   Do not move a victim who may have a back injury. Cover them with coats, 

blankets, or other appropriate items to keep them warm. Personnel should 

immediately call the Curia WWTP Radio Channel for all emergency 

support.  Curia has some onsite services and will call 911 for offsite 

emergency support as warranted.   

 

     Apply pressure to bleeding wounds. If the victim is able, have the victim 

apply pressure to the wound. If they are not able, wear gloves to protect 

from exposure to blood. Put gauze bandages or other clean cloth over the 

wound. Do not remove blood-soaked bandages or cloth - instead put 

additional bandages or cloths over the blood-soaked bandages. Elevate the 

limb with the injury above the heart.   

 

     Administer CPR if victim does not have a pulse and if you are currently 

certified in CPR. Have someone call for an ambulance immediately if there 

is any possibility that the victim is having or had a heart attack. 

 

Shock is likely to develop in any serious injury or illness. The following are signals of shock: 

restlessness or irritability; altered consciousness; pale, cool, moist skin; rapid breathing; and/or 

rapid pulse. In the event of shock, do the following: Immediately have someone call for an 

ambulance; have the victim lie down; elevate legs 12 inches unless you suspect head, neck, or back 

injuries; if victim is cool, cover the victim to prevent chilling; do not give the victim anything to 

drink, even if thirsty. 
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14.0 CERTIFICATION 

 

All Site personnel covered by this plan have read the HASP and are familiar with its contents 

and provisions. 

 

Name      Title     Date 
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15.0 STANDARD OPERATING PROCEDURES 

 

OSHA Quick Cards and applicable standard operating procedures are available in Appendix D of 

this HASP.  
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16.0 JOB HAZARD ANALYSIS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 Airport Safety 

 Asbestos Abatement 

 ATV-4 Wheeler 

 Bridge Inspection 

✓ Cold Stress/Winter Weather 

 Confined Space 

 Dogs 

 Electrical Safety 

✓ Environmental 

Sampling/Outdoor Hazards 

 Excavation 

✓ Explosive atmosphere 

 

 Exposure to Electrical 

Transmission Lines 

 Hand-Power Tools 

✓ Heat Stress 

✓ Heavy Equipment 

✓ Noise 

 Pressurized Cans 

 Rail Safety 

✓ Slips, Trips, Falls 

✓ Working In-Around Traffic 

 Working Over Water 

 Working With Ladders 

✓ Biological Hazards 
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Signed: _______________________________________________________      Date/Time: _________________________________ 

Signed: _______________________________________________________      Date/Time: _________________________________ 

Signed: _______________________________________________________      Date/Time: _________________________________ 

 

DAILY JOBSITE SAFETY BRIEF                                                             
 

PROJECT INFORMATION 

 

 
 Project Start Date:     Completion Date:            Weather: 

 Project Location:               Project Task: 

                 Complete a Site Health & Safety Plan per Task 

 Description of Work: 

 Be Specific: 

 Key Personnel: 

 Responsibilities:   Project Manager         Field Team Leader             Site Safety Officer 

 Description of Hazards: 

 

 

*The Daily Jobsite Safety Brief must be completed before work begins daily or Scope of Work changes* 

 
Weather:   

All staff have reviewed and signed site and safety plan   Yes   No  All staff have proper PPE       Yes   No            

Hazards and precautions have been discussed     Yes   No  Safety Controls in place     Yes   No 
 

Additional Notes/Comments:   

 

 
 

 

Signed:         Date/Time: 

Signed:       Date/Time: 

Signed:       Date/Time: 

   
 

Weather:   

All staff have reviewed and signed site and safety plan   Yes   No  All staff have proper PPE       Yes   No            

Hazards and precautions have been discussed     Yes   No  Safety Controls in place     Yes   No 
 

Additional Notes/Comments:   

 

 
 

 

Signed:         Date/Time: 

Signed:       Date/Time: 

Signed:       Date/Time: 

   
Weather:   

All staff have reviewed and signed site and safety plan   Yes   No  All staff have proper PPE       Yes   No            

Hazards and precautions have been discussed     Yes   No  Safety Controls in place     Yes   No 
 

Additional Notes/Comments:   

 

 
 

Project Name: CHA Project No. 
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Figure 1 - Site Location Map
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33 Riverside Avenue
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APPENDIX A 

Hospital Directions and Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Type your route notes here

Amri, 33 Riverside Ave, Rensselaer, NY 12144

Albany Memorial Hospital, 600 Northern Blvd, Albany, NY 12204

12 min , 3.9 miles
Light traffic

Via Riverside Ave, Broadway
· Local roads

Amri

Albany Memorial Hospital

A
B

A

1. Head north on Riverside Ave toward Belmore Pl 0.2 mi

2. Road name changes to Broadway 0.2 mi

3. Turn left onto US-9 / US-20 0.2 mi

4. Bear right onto US-20 W / US-9 N 0.5 mi

5. Take ramp right for US-9 North toward Troy 1.2 mi

6. Turn right onto Broadway 0.8 mi

7. Turn left onto Loudonville Rd 0.5 mi

8. Keep left onto Shaker Rd / CR-151 0.2 mi

9.
Turn right
● Private Road

325 ft

10.
Arrive
The last intersection is Shaker Rd / CR-151

B

Page 1 of 233 Riverside Ave, Rensselaer, NY - Bing

2/13/2020https://www.bing.com/maps?q=33+Riverside+Ave,+Rensselaer,+NY&src=IE-SearchBox...



Amri, 33 Riverside Ave, Rensselaer, NY 12… Albany Memorial Hospital, 600 Northern…

These directions are subject to the Microsoft® Service Agreement and are for informational purposes only. No guarantee is made regarding their completeness or accuracy. 
Construction projects, traffic, or other events may cause actual conditions to differ from these results. Map and traffic data © 2020 HERE™.

A B

© 2020 HERE© 2020 HERE

Page 2 of 233 Riverside Ave, Rensselaer, NY - Bing

2/13/2020https://www.bing.com/maps?q=33+Riverside+Ave,+Rensselaer,+NY&src=IE-SearchBox...
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Safety Data Sheets 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



246.00Safety Data Sheet (SDS)

SECTION 1 — CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

SECTION 3 — COMPOSITION, INFORMATION ON INGREDIENTS

Alconox
®

Cleaner

Proprietary mixture manufactured by Alconox, Inc.

SECTION 2 — HAZARDS IDENTIFICATION

Call a POISON CENTER or physician if you feel unwell.
If inhaled: Remove victim to fresh air and keep at rest in a position comfortable for breathing.
If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses if present and easy to do so. Continue rinsing
(P305+P351+P338). If eye irritation persists: Get medical advice or attention (P337+P313).
If on skin: Wash with plenty of water (P302+P352). If skin irritation occurs: Get medical advice or attention (P332+P313).
If swallowed: Rinse mouth. Call a POISON CENTER or physician if you feel unwell.

SECTION 4 — FIRST AID MEASURES

Hazard class: Skin and serious eye damage, corrosion or irritation (Category 2, 2A). Causes skin and serious
eye irritation (H315+H319).

SECTION 5 — FIRE FIGHTING MEASURES

Nonflammable, noncombustible solid.
When heated to decomposition, may emit toxic fumes.
In case of fire: Use a tri-class dry chemical fire extinguisher.

SECTION 6 — ACCIDENTAL RELEASE MEASURES

Sweep up the spill, place in a sealed bag or container, and dispose. Ventilate area and wash spill site after material pickup is
complete. See Sections 8 and 13 for further information.

June 5, 2014Revision Date:

SDS #:

CHEMTREC Emergency Phone Number: (800) 424-9300

LINN CIENTIFIC NC

Flinn Scientific, Inc.  P.O. Box 219,  Batavia, IL  60510  (800) 452-1261

PAGE 1 OF 2

NFPA CODE

None
established

©

None established

Flinn Scientific, Inc.  All Rights Reserved.2014

Component Name CAS Number Formula Formula
Weight Concentration

Proprietary Proprietary

PictogramsSignal Word WARNING



SECTION 14 — TRANSPORT INFORMATION

SECTION 10 — STABILITY AND REACTIVITY

Shipping name: Not regulated. Hazard class: N/A. UN number: N/A.

Avoid strong acids and oxidizing agents.
Shelf life: Indefinite if kept dry.

SECTION 7 — HANDLING AND STORAGE

Wear protective gloves, protective clothing, and eye protection (P280). Wash hands thoroughly after handling (P264).

SECTION 9 — PHYSICAL AND CHEMICAL PROPERTIES

SECTION 12 — ECOLOGICAL INFORMATION

SECTION 11 — TOXICOLOGICAL INFORMATION

SECTION 13 — DISPOSAL CONSIDERATIONS

Please review all federal, state and local regulations that may apply before proceeding.
Flinn Suggested Disposal Method #26b is one option.
Material is completely biodegradable.

SECTION 8 — EXPOSURE CONTROLS, PERSONAL PROTECTION

White to cream-colored flakes or powder. Slight chlorine odor.
Alconox is a trade name. Anionic detergent. No other details
available from the manufacturer.
Soluble: Water

SECTION 15 — REGULATORY INFORMATION

Flinn Suggested Chemical Storage Pattern: Inorganic Miscellaneous, or near washing area.

Data not yet available.

ORL-RAT LD50: N.A.
IHL-RAT LC50: N.A.
SKN-RBT LD50: N.A.

Not listed.

Consult your copy of the Flinn Science Catalog/Reference Manual for additional information about laboratory chemicals.

SECTION 16 — OTHER INFORMATION

FLINN SCIENTIFIC, INC.
Safety Data Sheet 246.00SDS #:

June 5, 2014Revision Date:

This Safety Data Sheet (SDS) is for guidance and is based upon information and tests believed to be reliable. Flinn Scientific, Inc. makes no guarantee of the accuracy or
completeness of the data and shall not be liable for any damages relating thereto.  The data is offered solely for your consideration, investigation, and verification. The
data should not be confused with local, state, federal or insurance mandates, regulations, or requirements and CONSTITUTE NO WARRANTY.  Any use of this data and
information must be determined by the science instructor to be in accordance with applicable local, state or federal laws and regulations.  The conditions or methods of
handling, storage, use and disposal of the product(s) described are beyond the control of Flinn Scientific, Inc. and may be beyond our knowledge. FOR THIS AND OTHER
REASONS, WE DO NOT ASSUME RESPONSIBILITY AND EXPRESSLY DISCLAIM LIABILITY FOR LOSS, DAMAGE OR EXPENSE ARISING OUT OF OR IN ANY
WAY CONNECTED WITH THE HANDLING, STORAGE, USE OR DISPOSAL OF THIS PRODUCT(S).

Acute effects: Irritant.
Chronic effects: N.A.
Target organs: N.A.

Alconox
®

Cleaner

PAGE 2 OF 2

N.A. = Not available, not all health aspects of this substance have been fully investigated.

N/A = Not applicable

© 2014 Flinn Scientific, Inc.  All Rights Reserved.

June 5, 2014Revision Date:
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NFPA 704 (Section 16) 

EMERGENCY OVERVIEW 
DANGER! 

EXTREMELY FLAMMABLE - EYE AND MUCOUS MEMBRANE IRRITANT 
- EFFECTS CENTRAL NERVOUS SYSTEM - HARMFUL OR FATAL IF 

SWALLOWED - ASPIRATION HAZARD 

High fire hazard.  Keep away from heat, spark, open flame, and other ignition 
sources. 

If ingested, do NOT induce vomiting, as this may cause chemical pneumonia (fluid in the lungs). Contact 
may cause eye, skin and mucous membrane irritation. Harmful if absorbed through the skin. Avoid 
prolonged breathing of vapors or mists.  Inhalation may cause irritation, anesthetic effects (dizziness, 
nausea, headache, intoxication), and respiratory system effects.  

Long-term exposure may cause effects to specific organs, such as to the liver, kidneys, blood, nervous 
system, and skin.  Contains benzene, which can cause blood disease, including anemia and leukemia. 

 

1.  CHEMICAL PRODUCT and COMPANY INFORMATION    

Hess Corporation 
1 Hess Plaza 
Woodbridge, NJ 07095-0961 

EMERGENCY TELEPHONE NUMBER (24 hrs):    CHEMTREC  (800)424-9300 
COMPANY CONTACT (business hours):    Corporate Safety  (732)750-6000 

MSDS (Environment, Health, Safety) Internet Website  www.hess.com 

SYNONYMS:   Hess Conventional (Oxygenated and Non-oxygenated) Gasoline; Reformulated Gasoline 
(RFG);  Reformulated Gasoline Blendstock for Oxygenate Blending (RBOB);  Unleaded 
Motor or Automotive Gasoline 

See Section 16 for abbreviations and acronyms. 

2. COMPOSITION and INFORMATION ON INGREDIENTS *   
 

INGREDIENT NAME (CAS No.)  CONCENTRATION PERCENT BY WEIGHT 

Gasoline (86290-81-5)  100 
Benzene (71-43-2)  0.1 - 4.9 (0.1 - 1.3 reformulated gasoline) 
n-Butane (106-97-8)  < 10 
Ethyl Alcohol (Ethanol) (64-17-5)  0 - 10 
Ethyl benzene (100-41-4)  < 3 
n-Hexane (110-54-3)  0.5 to 4 
Methyl-tertiary butyl ether (MTBE) (1634-04-4)  0 to 15.0 
Tertiary-amyl methyl ether (TAME) (994-05-8)  0 to 17.2 
Toluene (108-88-3)  1 - 25 
1,2,4- Trimethylbenzene  (95-63-6)  < 6 
Xylene, mixed isomers  (1330-20-7)  1 - 15 
 
A complex blend of petroleum-derived normal and branched-chain alkane, cycloalkane, alkene, and 
aromatic hydrocarbons.  May contain antioxidant and multifunctional additives.  Non-oxygenated 
Conventional Gasoline and RBOB do not have oxygenates (Ethanol or MTBE and/or TAME).  
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Oxygenated Conventional and Reformulated Gasoline will have  oxygenates for octane enhancement or 
as legally required. 

 

3. HAZARDS IDENTIFICATION  

 
EYES 
Moderate irritant.  Contact with liquid or vapor may cause irritation. 

SKIN 
Practically non-toxic if absorbed following acute (single) exposure.  May cause skin irritation with 
prolonged or repeated contact. Liquid may be absorbed through the skin in toxic amounts if large areas of 
skin are exposed repeatedly. 

INGESTION 
The major health threat of ingestion occurs from the danger of aspiration (breathing) of liquid drops into 
the lungs, particularly from vomiting. Aspiration may result in chemical pneumonia (fluid in the lungs), 
severe lung damage, respiratory failure and even death. 

Ingestion may cause gastrointestinal disturbances, including irritation, nausea, vomiting and diarrhea, and 
central nervous system (brain) effects similar to alcohol intoxication. In severe cases, tremors, 
convulsions, loss of consciousness, coma, respiratory arrest, and death may occur. 

INHALATION 
Excessive exposure may cause irritations to the nose, throat, lungs and respiratory tract.  Central nervous 
system (brain) effects may include headache, dizziness, loss of balance and coordination, 
unconsciousness, coma, respiratory failure, and death. 

WARNING:  the burning of any hydrocarbon as a fuel in an area without adequate ventilation may result 
in hazardous levels of combustion products, including carbon monoxide, and inadequate oxygen levels, 
which may cause unconsciousness, suffocation, and death. 

CHRONIC EFFECTS and CARCINOGENICITY 
Contains benzene, a regulated human carcinogen.  Benzene has the potential to cause anemia and other 
blood diseases, including leukemia, after repeated and prolonged exposure.  Exposure to light 
hydrocarbons in the same boiling range as this product has been associated in animal studies with 
systemic toxicity.  See also Section 11 - Toxicological Information. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE 
Irritation from skin exposure may aggravate existing open wounds, skin disorders, and dermatitis (rash).  
Chronic respiratory disease, liver or kidney dysfunction, or pre-existing central nervous system disorders 
may be aggravated by exposure. 

4. FIRST AID MEASURES   

EYES 
In case of contact with eyes, immediately flush with clean, low-pressure water for at least 15 min.  Hold 
eyelids open to ensure adequate flushing. Seek medical attention. 

SKIN 
Remove contaminated clothing.  Wash contaminated areas thoroughly with soap and water or waterless 
hand cleanser.  Obtain medical attention if irritation or redness develops. 

INGESTION 
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DO NOT INDUCE VOMITING. Do not give liquids. Obtain immediate medical attention. If spontaneous 
vomiting occurs, lean victim forward to reduce the risk of aspiration.  Small amounts of material which 
enter the mouth should be rinsed out until the taste is dissipated. 

INHALATION 
Remove person to fresh air. If person is not breathing, ensure an open airway and provide artificial 
respiration. If necessary, provide additional oxygen once breathing is restored if trained to do so. Seek 
medical attention immediately. 

 

5. FIRE FIGHTING MEASURES  

FLAMMABLE PROPERTIES:  
FLASH POINT: -45 

o
F  (-43

o
C) 

AUTOIGNITION TEMPERATURE: highly variable; > 530 
o
F  (>280 

o
C) 

OSHA/NFPA FLAMMABILITY CLASS: 1A (flammable liquid) 
LOWER EXPLOSIVE LIMIT (%): 1.4% 
UPPER EXPLOSIVE LIMIT (%): 7.6% 

FIRE AND EXPLOSION HAZARDS 
Vapors may be ignited rapidly when exposed to heat, spark, open flame or other source of ignition.  
Flowing product may be ignited by self-generated static electricity.  When mixed with air and exposed to 
an ignition source, flammable vapors can burn in the open or explode in confined spaces. Being heavier 
than air, vapors may travel long distances to an ignition source and flash back.  Runoff to sewer may 
cause fire or explosion hazard. 

EXTINGUISHING MEDIA 
SMALL FIRES:  Any extinguisher suitable for Class B fires, dry chemical, CO2, water spray, fire fighting 
foam, or Halon. 

LARGE FIRES:  Water spray, fog or fire fighting foam. Water may be ineffective for fighting the fire, but 
may be used to cool fire-exposed containers. 

During certain times of the year and/or in certain geographical locations, gasoline may contain MTBE 
and/or TAME.  Firefighting foam suitable for polar solvents is recommended for fuel with greater than 
10% oxygenate concentration - refer to NFPA 11 “Low Expansion Foam - 1994 Edition.” 

FIRE FIGHTING INSTRUCTIONS 
Small fires in the incipient (beginning) stage may typically be extinguished using handheld portable fire 
extinguishers and other fire fighting equipment. 

Firefighting activities that may result in potential exposure to high heat, smoke or toxic by-products of 
combustion should require NIOSH/MSHA- approved pressure-demand self-contained breathing 
apparatus with full facepiece and full protective clothing. 

Isolate area around container involved in fire.  Cool tanks, shells, and containers exposed to fire and 
excessive heat with water.   For massive fires the use of unmanned hose holders or monitor nozzles may 
be advantageous to further minimize personnel exposure.  Major fires may require withdrawal, allowing 
the tank to burn.  Large storage tank fires typically require specially trained personnel and equipment to 
extinguish the fire, often including the need for properly applied fire fighting foam. 

See Section 16 for the NFPA 704 Hazard Rating. 
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6. ACCIDENTAL RELEASE MEASURES  

ACTIVATE FACILITY SPILL CONTINGENCY or EMERGENCY PLAN. 

Evacuate nonessential personnel and remove or secure all ignition sources. Consider wind direction; stay 
upwind and uphill, if possible.  Evaluate the direction of product travel, diking, sewers, etc. to confirm spill 
areas.  Spills may infiltrate subsurface soil and groundwater; professional assistance may be necessary 
to determine the extent of subsurface impact. 

Carefully contain and stop the source of the spill, if safe to do so. Protect bodies of water by diking, 
absorbents, or absorbent boom, if possible.  Do not flush down sewer or drainage systems, unless 
system is designed and permitted to handle such material. The use of fire fighting foam may be useful in 
certain situations to reduce vapors. The proper use of water spray may effectively disperse product 
vapors or the liquid itself, preventing contact with ignition sources or areas/equipment that require 
protection. 

Take up with sand or other oil absorbing materials.  Carefully shovel, scoop or sweep up into a waste 
container for reclamation or disposal - caution, flammable vapors may accumulate in closed containers. 
Response and clean-up crews must be properly trained and must utilize proper protective equipment 
(see Section 8). 

7. HANDLING and STORAGE 

HANDLING PRECAUTIONS 
******USE ONLY AS A MOTOR FUEL****** 
******DO NOT SIPHON BY MOUTH****** 

Handle as a flammable liquid.  Keep away from heat, sparks, and open flame! Electrical equipment 
should be approved for classified area. Bond and ground containers during product transfer to reduce the 
possibility of static-initiated fire or explosion. 

Special slow load procedures for "switch loading" must be followed to avoid the static ignition hazard that 
can exist when higher flash point material  (such as fuel oil) is loaded into tanks previously containing low 
flash point products (such as this product) - see API Publication 2003, "Protection Against Ignitions 
Arising Out Of Static, Lightning and Stray Currents. 

STORAGE PRECAUTIONS 
Keep away from flame, sparks, excessive temperatures and open flame.  Use approved vented 
containers. Keep containers closed and clearly labeled. Empty product containers or vessels may contain 
explosive vapors. Do not pressurize, cut, heat, weld or expose such containers to sources of ignition. 

Store in a well-ventilated area.  This storage area should comply with NFPA 30 "Flammable and 
Combustible Liquid Code".  Avoid storage near incompatible materials.  The cleaning of tanks previously 
containing this product should follow API Recommended Practice (RP) 2013 "Cleaning Mobile Tanks In 
Flammable and Combustible Liquid Service" and API RP 2015 "Cleaning Petroleum Storage Tanks". 

WORK/HYGIENIC PRACTICES 
Emergency eye wash capability should be available in the near proximity to operations presenting a 
potential splash exposure.  Use good personal hygiene practices.  Avoid repeated and/or prolonged skin 
exposure.  Wash hands before eating, drinking, smoking, or using toilet facilities.  Do not use as a 
cleaning solvent on the skin. Do not use solvents or harsh abrasive skin cleaners for washing this product 
from exposed skin areas.   Waterless hand cleaners are effective. Promptly remove contaminated 
clothing and launder before reuse.  Use care when laundering to prevent the formation of flammable 
vapors which could ignite via washer or dryer. Consider the need to discard contaminated leather shoes 
and gloves. 
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8. EXPOSURE CONTROLS and PERSONAL PROTECTION  

EXPOSURE LIMITS 
Component (CAS No.) Exposure Limits 

 Source TWA 

(ppm) 

STEL 

(ppm) 

Note 

Gasoline  (86290-81-5) ACGIH 300 500 A3 

Benzene  (71-43-2) OSHA 
ACGIH 
USCG 

1 
0.5 
1 

5 
2.5 
5 

Carcinogen  
A1, skin 
 

n-Butane (106-97-8) ACGIH 1000 -- Aliphatic Hydrocarbon Gases Alkane (C1-C4) 

Ethyl Alcohol (ethanol)  (64-17-5) OSHA 
ACGIH 

1000 
1000 

-- 
-- 

 
A4 

Ethyl benzene  (100-41-4) OSHA 
ACGIH 

100 
100 

-- 
125 

 
A3 

n-Hexane (110-54-3) OSHA 
ACGIH 

500 
50 

-- 
-- 

 
Skin 

Methyl-tertiary butyl ether [MTBE]  (1634-04-4) ACGIH 50  A3 

Tertiary-amyl methyl ether [TAME]  (994-05-8)    None established 

Toluene  (108-88-3) OSHA 
ACGIH 

200 
20 

 
-- 

Ceiling:  300 ppm; Peak: 500 ppm (10 min.) 
A4  

1,2,4- Trimethylbenzene  (95-63-6) ACGIH 25 --  

Xylene, mixed isomers  (1330-20-7) OSHA 
ACGIH 

100 
100 

-- 
150 

 
A4 

 
ENGINEERING CONTROLS 
Use adequate ventilation to keep vapor concentrations of this product below occupational exposure and 
flammability limits, particularly in confined spaces. 

EYE/FACE PROTECTION 
Safety glasses or goggles are recommended where there is a possibility of splashing or spraying. 

SKIN PROTECTION 
Gloves constructed of nitrile or neoprene are recommended.  Chemical protective clothing such as that 
made of of E.I. DuPont Tychem ®, products or equivalent is recommended based on degree of exposure.  

Note: The resistance of specific material may vary from product to product as well as with degree of 
exposure. Consult manufacturer specifications for further information. 

RESPIRATORY PROTECTION 
A NIOSH-approved air-purifying respirator with organic vapor cartridges or canister may be permissible 
under certain circumstances where airborne concentrations are or may be expected to exceed exposure 
limits or for odor or irritation.  Protection provided by air-purifying respirators is limited.  Refer to OSHA 29 
CFR 1910.134, NIOSH Respirator Decision Logic, and the manufacturer for additional guidance on 
respiratory protection selection and limitations. 

Use a positive pressure, air-supplied respirator if there is a potential for uncontrolled release, exposure 
levels are not known, in oxygen-deficient atmospheres, or any other circumstance where an air-purifying 
respirator may not provide adequate protection. 

9. PHYSICAL and CHEMICAL PROPERTIES  

APPEARANCE 
A translucent, straw-colored or light yellow liquid 
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ODOR 
A strong, characteristic aromatic hydrocarbon odor.  Oxygenated gasoline with MTBE and/or TAME may 
have a sweet, ether-like odor and is detectable at a lower concentration than non-oxygenated gasoline. 

ODOR THRESHOLD 
 Odor Detection Odor Recognition 
 Non-oxygenated gasoline: 0.5 - 0.6 ppm 0.8 - 1.1 ppm 
 Gasoline with 15% MTBE: 0.2 - 0.3 ppm 0.4 - 0.7 ppm 
 Gasoline with 15% TAME: 0.1 ppm 0.2 ppm 

BASIC PHYSICAL PROPERTIES 
BOILING RANGE:  85 to 437  

o
F (39 to 200  

o
C) 

VAPOR PRESSURE:  6.4 - 15  RVP @ 100 
o
F  (38

 o
C) (275-475 mm Hg @ 68 

o
F  (20  

o
C) 

VAPOR DENSITY (air = 1): AP 3 to 4 
SPECIFIC GRAVITY (H2O = 1): 0.70 – 0.78 
EVAPORATION RATE:  10-11 (n-butyl acetate = 1) 
PERCENT VOLATILES:  100 % 
SOLUBILITY (H2O): Non-oxygenated gasoline - negligible (< 0.1% @ 77 

o
F).  Gasoline with 15% 

MTBE - slight (0.1 - 3% @ 77 
o
F); ethanol is readily soluble in water 

10. STABILITY and REACTIVITY ) 

STABILITY: Stable.  Hazardous polymerization will not occur. 

 
CONDITIONS TO AVOID 
Avoid high temperatures, open flames, sparks, welding, smoking and other ignition sources 

INCOMPATIBLE MATERIALS 
Keep away from strong oxidizers. 

HAZARDOUS DECOMPOSITION PRODUCTS 
Carbon monoxide, carbon dioxide and non-combusted hydrocarbons (smoke).  Contact with nitric and 
sulfuric acids will form nitrocresols that can decompose violently. 

11. TOXICOLOGICAL PROPERTIES  

ACUTE  TOXICITY 
Acute Dermal LD50 (rabbits):  > 5 ml/kg   Acute Oral LD50 (rat): 18.75 ml/kg 
Primary dermal irritation (rabbits):  slightly irritating Draize eye irritation (rabbits):  non-irritating 
Guinea pig sensitization:  negative 

CHRONIC EFFECTS AND CARCINOGENICITY 
Carcinogenicity: OSHA:  NO IARC:  YES - 2B NTP:  NO ACGIH:  YES (A3) 

IARC has determined that gasoline and gasoline exhaust are possibly carcinogenic in humans. Inhalation 
exposure to completely vaporized unleaded gasoline caused kidney cancers in male rats and liver tumors 
in female mice.  The U.S. EPA has determined that the male kidney tumors are species-specific and are 
irrelevant for human health risk assessment.  The significance of the tumors seen in female mice is not 
known. Exposure to light hydrocarbons in the same boiling range as this product has been associated in 
animal studies with effects to the central and peripheral nervous systems, liver, and kidneys.  The 
significance of these animal models to predict similar human response to gasoline is uncertain. 

This product contains benzene.  Human health studies indicate that prolonged and/or repeated 
overexposure to benzene may cause damage to the blood-forming system (particularly bone marrow), 
and serious blood disorders such as aplastic anemia and leukemia.  Benzene is listed as a human 
carcinogen by the NTP, IARC, OSHA and ACGIH. 
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This product may contain methyl tertiary butyl ether (MTBE ):  animal and human health effects studies 
indicate that MTBE may cause eye, skin, and respiratory tract irritation, central nervous system 
depression and neurotoxicity.  MTBE is classified as an animal carcinogen (A3) by the ACGIH. 

12. ECOLOGICAL INFORMATION   

Keep out of sewers, drainage areas and waterways.  Report spills and releases, as applicable, under 
Federal and State regulations. If released, oxygenates such as ethers and alcohols will be expected to 
exhibit fairly high mobility in soil, and therefore may leach into groundwater.  The API (www.api.org) 
provides a number of useful references addressing petroleum and oxygenate contamination of 
groundwater. 

13. DISPOSAL CONSIDERATIONS  

Consult federal, state and local waste regulations to determine appropriate disposal options. 

 

14. TRANSPORTATION INFORMATION  
  

DOT PROPER SHIPPING NAME: Gasoline 

DOT HAZARD CLASS and PACKING GROUP: 3, PG II 

DOT IDENTIFICATION NUMBER: UN 1203 

DOT SHIPPING LABEL: 
 
 

FLAMMABLE LIQUID 

PLACARD: 

 

15. REGULATORY INFORMATION   

U.S. FEDERAL, STATE, and LOCAL REGULATORY INFORMATION 
This product and its constituents listed herein are on the EPA TSCA Inventory.  Any spill or uncontrolled 
release of this product, including any substantial threat of release, may be subject to federal, state and/or 
local reporting requirements.  This product and/or its constituents may also be subject to other federal, 
state, or local regulations;  consult those regulations applicable to your facility/operation. 

CLEAN WATER ACT (OIL SPILLS) 
Any spill or release of this product to "navigable waters" (essentially any surface water, including certain 
wetlands) or adjoining shorelines sufficient to cause a visible sheen or deposit of a sludge or emulsion 
must be reported immediately to the National Response Center (1-800-424-8802) as required by U.S. 
Federal Law.  Also contact appropriate state and local regulatory agencies as required. 

CERCLA SECTION 103 and SARA SECTION 304 (RELEASE TO THE ENVIRONMENT) 
The CERCLA definition of hazardous substances contains a “petroleum exclusion” clause which exempts 
crude oil, refined, and unrefined petroleum products and any indigenous components of such.  However, 
other federal reporting requirements (e.g., SARA Section 304 as well as the Clean Water Act if the spill 
occurs on navigable waters) may still apply. 

SARA SECTION 311/312 - HAZARD CLASSES 
ACUTE HEALTH CHRONIC HEALTH FIRE SUDDEN RELEASE OF PRESSURE REACTIVE 

X X X -- -- 

SARA SECTION 313 - SUPPLIER NOTIFICATION 
This product contains the following toxic chemicals subject to the reporting requirements of section 313 of 
the Emergency Planning and Community Right-To-Know Act (EPCRA) of 1986 and of 40 CFR 372: 

INGREDIENT NAME (CAS NUMBER)  CONCENTRATION WT. PERCENT 

Benzene (71-43-2)  0.1 to 4.9 (0.1 to 1.3 for reformulated gasoline) 

Ethyl benzene  (100-41-4)  < 3 
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n-Hexane (110-54-3)  0.5 to 4 

Methyl-tertiary butyl ether (MTBE)  (1634-04-4)  0 to 15.0 

Toluene  (108-88-3)  1 to 15 

1,2,4- Trimethylbenzene  (95-63-6)  < 6 

Xylene, mixed isomers  (1330-20-7)  1 to 15 

US EPA guidance documents (www.epa.gov/tri) for reporting Persistent Bioaccumulating Toxics (PBTs) 
indicate this product may contain the following deminimis levels of toxic chemicals subject to Section 313 
reporting: 

INGREDIENT NAME (CAS NUMBER) CONCENTRATION  - Parts  per million (ppm) by weight 

Polycyclic aromatic compounds (PACs) 
Benzo (g,h,i) perylene (191-24-2) 
Lead (7439-92-1) 

17 
2.55 
0.079 

 

 
CALIFORNIA PROPOSITION 65 LIST OF CHEMICALS 
This product contains the following chemicals that are included on the Proposition 65 “List of Chemicals” 
required by the California Safe Drinking Water and Toxic Enforcement Act of 1986: 
 

INGREDIENT NAME (CAS NUMBER) Date Listed 
Benzene 2/27/1987 
Ethyl benzene 6/11/2004 
Toluene 1/1/1991 

 

CANADIAN REGULATORY INFORMATION (WHMIS) 
Class B, Division 2 (Flammable Liquid) 
Class D, Division 2A (Very toxic by other means) and Class D, Division 2B (Toxic by other means) 

16. OTHER INFORMATION   

 

NFPA® HAZARD RATING HEALTH: 1 Slight 

 FIRE: 3 Serious 

 REACTIVITY: 0 Minimal 

HMIS®  HAZARD RATING HEALTH: 1 * Slight 

 FIRE: 3 Serious 

 PHYSICAL: 0 Minimal 

   * CHRONIC 

SUPERSEDES MSDS DATED: 07/01/06 

ABBREVIATIONS: 
AP = Approximately <  = Less than   > = Greater than 
N/A = Not Applicable N/D = Not Determined ppm = parts per million 

ACRONYMS: 
ACGIH American Conference of Governmental 

Industrial Hygienists 
AIHA American Industrial Hygiene Association 
ANSI American National Standards Institute 

(212)642-4900 
API American Petroleum Institute  

(202)682-8000 

CERCLA Comprehensive Emergency Response, 
Compensation, and Liability Act 

DOT U.S. Department of Transportation  
[General Info:  (800)467-4922] 

EPA U.S. Environmental Protection Agency 
HMIS Hazardous Materials Information System 
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IARC International Agency For Research On 
Cancer 

MSHA Mine Safety and Health Administration 
NFPA National Fire Protection Association 

(617)770-3000 
NIOSH National Institute of Occupational Safety 

and Health 
NOIC Notice of Intended Change (proposed 

change to ACGIH TLV) 
NTP National Toxicology Program 
OPA Oil Pollution Act of 1990 
OSHA U.S. Occupational Safety & Health 

Administration 
PEL Permissible Exposure Limit (OSHA) 
RCRA Resource Conservation and Recovery Act 

REL Recommended Exposure Limit (NIOSH) 
SARA Superfund Amendments and 

Reauthorization Act of 1986 Title III 
SCBA Self-Contained Breathing Apparatus 
SPCC Spill Prevention, Control, and 

Countermeasures 
STEL Short-Term Exposure Limit (generally 15 

minutes) 
TLV Threshold Limit Value (ACGIH) 
TSCA Toxic Substances Control Act 
TWA Time Weighted Average (8 hr.) 
WEEL Workplace Environmental Exposure 

Level (AIHA) 
WHMIS Workplace Hazardous Materials 

Information System (Canada) 
  
 

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES 

Information presented herein has been compiled from sources considered to be dependable, and is accurate and reliable to the best 
of our knowledge and belief, but is not guaranteed to be so.  Since conditions of use are beyond our control, we make no warranties, 
expressed or implied, except those that may be contained in our written contract of sale or acknowledgment. 

Vendor assumes no responsibility for injury to vendee or third persons proximately caused by the material if reasonable safety 
procedures are not adhered to as stipulated in the data sheet.  Additionally, vendor assumes no responsibility for injury to vendee or 
third persons proximately caused by abnormal use of the material, even if reasonable safety procedures are followed.  Furthermore, 
vendee assumes the risk in their use of the material. 
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SECTION 1: Identification of the substance/mixture and of the company/undertaking 
 

1.1. Product identifier 

Product form : Mixture 

Product name : Isobutylene (0.0005% - 1.34%), Oxygen (19.5 - 23.5%) in balance Nitrogen 

Replaces ISC MSDS No. : 1810-2939, 1810-4216I, 1810-4547, 1810-4554, 1810-4562, 1810-4570, 1810-4950, 1810-
5809, 1810-6591, 1810-7292, 1810-7375, 1810-9407 

 

1.2. Relevant identified uses of the substance or mixture and uses advised against 

Use of the substance/mixture : Test gas/Calibration gas. 
 

1.3. Details of the supplier of the safety data sheet 

U.S. Supplier:  Industrial Scientific Corporation 
1 Life Way 
Pittsburgh, PA  15205-7500 
Phone (412) 788-4353 
TOLL-FREE 800-DETECTS 
Fax (412) 788-8353 
 
 
MANUFACTURER:  CALGAZ 
821 Chesapeake Drive 
Cambridge, MD 21613 
 

1.4. Emergency telephone number 

Emergency number : CHEMTREC:  1-800-424-9300 
Internationally: 1-703-527-3887 

 

SECTION 2: Hazards identification 
 

2.1. Classification of the substance or mixture 

Classification (GHS-US) 

Compressed gas H280 
  

Full text of H-phrases: see section 16 

 
 

2.2. Label elements 

GHS-US labeling 

Hazard pictograms (GHS-US) : 

GHS04 

     

Signal word (GHS-US) : Warning 

Hazard statements (GHS-US) : H280 - Contains gas under pressure; may explode if heated 

Precautionary statements (GHS-US) : P202 - Do not handle until all safety precautions have been read and understood 
P271 - Use only outdoors or in a well-ventilated area 
P403 - Store in a well-ventilated place 
CGA-PG02 - Protect from sunlight when ambient temperature exceeds 52°C (125°F) 
CGA-PG05 - Use a back flow preventive device in the piping 
CGA-PG06 - Close valve after each use and when empty 
CGA-PG10 - Use only with equipment rated for cylinder pressure 
CGA-PG14 - Approach suspected leak area with caution 
CGA-PG21 - Open valve slowly 

 

 
 

2.3. Other hazards 

No additional information available 

2.4. Unknown acute toxicity (GHS US) 

Not applicable 
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SECTION 3: Composition/information on ingredients 
 

3.1. Substance 

Not applicable 

3.2. Mixture 
 

Name Product identifier % Classification (GHS-US) 

Nitrogen (CAS No) 7727-37-9 75.16 - 
80.4995 

Compressed gas, H280 

Oxygen (CAS No) 7782-44-7 19.5 - 23.5 Ox. Gas 1, H270 
Compressed gas, H280 

Isobutylene (CAS No) 115-11-7 0.0005 - 1.34 Flam. Gas 1, H220 
Liquefied gas, H280 

 

Full text of H-phrases: see section 16 
 

SECTION 4: First aid measures 
 

4.1. Description of first aid measures 

First-aid measures general : Adverse effects not expected from this product. If you feel unwell, seek medical advice (show 
the label where possible). 

First-aid measures after inhalation : Adverse effects not expected from this product. 

First-aid measures after skin contact : Adverse effects not expected from this product. 

First-aid measures after eye contact : Adverse effects not expected from this product. 

First-aid measures after ingestion : Ingestion is not considered a potential route of exposure. 
 

4.2. Most important symptoms and effects, both acute and delayed 

Symptoms/injuries after inhalation : Adverse effects not expected from this product. 

Symptoms/injuries after skin contact : Adverse effects not expected from this product. 

Symptoms/injuries after eye contact : Adverse effects not expected from this product. 

Symptoms/injuries after ingestion : Ingestion is not considered a potential route of exposure. 

Symptoms/injuries upon intravenous 
administration 

: Not known. 

Chronic symptoms : Adverse effects not expected from this product. 
 

4.3. Indication of any immediate medical attention and special treatment needed 

If you feel unwell, seek medical advice. If breathing is difficult, give oxygen. 

SECTION 5: Firefighting measures 
 

5.1. Extinguishing media 

Suitable extinguishing media : Use extinguishing media appropriate for surrounding fire. 

Unsuitable extinguishing media : Do not use water jet to extinguish. 
 

5.2. Special hazards arising from the substance or mixture 

Fire hazard : The product is not flammable. 

Explosion hazard : Product is not explosive. Heat may build pressure, rupturing closed containers, spreading fire 
and increasing risk of burns and injuries. 

Reactivity : None known. 
 

5.3. Advice for firefighters 

Firefighting instructions : In case of fire: Evacuate area. Fight fire remotely due to the risk of explosion. Use water spray 
or fog for cooling exposed containers. Exercise caution when fighting any chemical fire. 

Protection during firefighting : Standard protective clothing and equipment (e.g., Self Contained Breathing Apparatus) for fire 
fighters. Do not enter fire area without proper protective equipment, including respiratory 
protection. 

Specific methods : Exposure to fire may cause containers to rupture/explode. Continue water spray from protected 
position until container stays cool. Move containers away from the fire area if this can be done 
without risk. 

SECTION 6: Accidental release measures 
 

6.1. Personal precautions, protective equipment and emergency procedures 

General measures : Ensure adequate ventilation. 
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6.1.1. For non-emergency personnel 

Protective equipment : Wear protective equipment consistent with the site emergency plan. 

Emergency procedures : Escape the danger area by the closest safe route. Close doors and windows of adjacent 
premises. Keep containers closed. Mark the danger area. Seal off low-lying areas. Keep 
upwind. 

6.1.2. For emergency responders 

Protective equipment : Standard protective clothing and equipment (e.g., Self Contained Breathing Apparatus) for fire 
fighters. Equip cleanup crew with proper protection. 

Emergency procedures : Evacuate and limit access. Ventilate area. 
 

6.2. Environmental precautions 

Try to stop release if safe to do so. 
 

6.3. Methods and material for containment and cleaning up 

For containment : Try to stop release if safe to do so. 

Methods for cleaning up : Dispose of this material and its container in accordance with local regulations. 
 

6.4. Reference to other sections 

See also Sections 8 and 13. 

SECTION 7: Handling and storage 
 

7.1. Precautions for safe handling 

Additional hazards when processed : Pressurized container: Do not pierce or burn, even after use. Use equipment rated for cylinder 
pressure. 

Precautions for safe handling : Do not handle until all safety precautions have been read and understood. Use only outdoors or 
in a well-ventilated area. 

Safe handling of the gas receptacle : Protect cylinders from physical damage; do not drag, roll, slide or drop. Do not remove or 
deface labels provided by the supplier for the identification of the cylinder contents. 

Safe use of the product : The substance must be handled in accordance with good industrial hygiene and safety 
procedures. Only experienced and properly instructed persons should handle  gases under 
pressure. Consider pressure relief device(s) in gas installations. Ensure the complete gas 
system was (or is regularily) checked for leaks before use. Do not remove or deface labels 
provided by the supplier for the identification of the cylinder contents. Use only properly 
specified equipment which is suitable for this product, its supply pressure and temperature. 
Contact your gas supplier if in doubt. 

Hygiene measures : Do not eat, drink or smoke when using this product. 
 

7.2. Conditions for safe storage, including any incompatibilities 

Technical measures : None known. 

Storage conditions : Do not expose to temperatures exceeding 52°C (125°F). Keep container closed when not in 
use. Protect cylinder from physical damage. Store in well ventilated area. 

Incompatible products : None known. 

Incompatible materials : Flammable materials. 

Storage area : Store away from heat. Store in a well-ventilated place. 
 

7.3. Specific end use(s) 

See Section 1.2. 

SECTION 8: Exposure controls/personal protection 
 

8.1. Control parameters 

Isobutylene (0.0005% - 1.34%), Oxygen (19.5 - 23.5%) in balance Nitrogen  

ACGIH Not applicable 

OSHA Not applicable 
 

Isobutylene (115-11-7) 

ACGIH ACGIH TWA (ppm) 250 ppm 

OSHA Not applicable 
 

Oxygen (7782-44-7) 

ACGIH Not applicable 
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Oxygen (7782-44-7) 

OSHA Not applicable 
 

Nitrogen (7727-37-9) 

ACGIH Not applicable 

OSHA Not applicable 
 

 

8.2. Exposure controls 

Appropriate engineering controls : Provide adequate general and local exhaust ventilation. Systems under pressure should be 
regularly checked for leakages. Consider work permit system e.g. for maintenance activities. 
Ensure exposure is below occupational exposure limits. 

Hand protection : Wear working gloves when handling gas containers. 29 CFR 1910.138: Hand Protection. 

Eye protection : Wear safety glasses with side shields. 29 CFR 1910.133: Eye and Face Protection. 

Skin and body protection : Wear suitable protective clothing, e.g. - lab coats, coveralls or flame resistant clothing. 

Respiratory protection : None necessary during normal and routine operations. See Sections 5 & 6. 

Thermal hazard protection : None necessary during normal and routine operations. 

Environmental exposure controls : Refer to local regulations for restriction of emissions to the atmosphere. See section 13 for 
specific methods for waste gas treatment. 

Other information : Wear safety shoes while handling containers. 29 CFR 1910.136: Foot Protection. 

SECTION 9: Physical and chemical properties 
 

9.1. Information on basic physical and chemical properties 

Physical state : Gas 
  

Appearance : Clear, colorless gas. 

Color : Colorless 
  

Odor : Coal gas Odorless 
  

Odor threshold : No data available 
  

pH : Not applicable for gas-mixtures. 
  

Melting point : No data available 
  

Freezing point : No data available 
  

Boiling point : No data available 
  

Flash point : No data available 
  

Relative evaporation rate (butyl acetate=1) : No data available 
  

Relative evaporation rate (ether=1) : Not applicable for gas-mixtures. 

Flammability (solid, gas) : See Sect. 2.1 & 2.2 
  

Explosion limits : Not applicable - not flammable 
  

Explosive properties : Not applicable - not flammable. 
  

Oxidizing properties : Supports combustion. Not combustible but enhances combustion of other substances. 
  

Vapor pressure : Not applicable. 
  

Relative density : No data available 
  

Relative vapor density at 20 °C : No data available 
  

Molecular mass : Not applicable for gas-mixtures. 

Relative gas density : Lighter or similar to air. 

Solubility : Water: Solubility in water of component(s) of the mixture : 
• :  Insoluble  • :  39 mg/l   • :  20 mg/l 
  

Log Pow : Not applicable for gas-mixtures. 
  

Log Kow : Not applicable for gas-mixtures. 
  

Auto-ignition temperature : No data available 
  

Decomposition temperature : No data available 
  

Viscosity : No data available 
  

Viscosity, kinematic : Not applicable. 
  

Viscosity, dynamic : Not applicable. 
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9.2. Other information 

Additional information : None. 

SECTION 10: Stability and reactivity 
 

10.1. Reactivity 

None known. 
 

10.2. Chemical stability 

Stable under normal conditions. 
 

10.3. Possibility of hazardous reactions 

Can form explosive mixtures with flammable materials. 
 

10.4. Conditions to avoid 

None under recommended storage and handling conditions (see section 7). 
 

10.5. Incompatible materials 

Flammable materials. 
 

10.6. Hazardous decomposition products 

Under normal conditions of storage and use hazardous decomposition products should not be produced. 

SECTION 11: Toxicological information 
 

11.1. Information on toxicological effects 

 
 

Acute toxicity : Not classified 
 
 

 

Isobutylene (115-11-7) 

LC50 inhalation rat (mg/l) 620 mg/l/4h 

LC50 inhalation rat (ppm) 239620.46 ppm/4h 

ATE US (gases) 271823.000 ppmV/4h 

ATE US (vapors) 620.000 mg/l/4h 

ATE US (dust, mist) 620.000 mg/l/4h 
 

Oxygen (7782-44-7) 

LC50 inhalation rat (ppm) 800000 ppm/4h 
 

Nitrogen (7727-37-9) 

LC50 inhalation rat (ppm) 820000 ppm/4h 
 

Skin corrosion/irritation : Not classified 

pH: Not applicable for gas-mixtures. 

Serious eye damage/irritation : Not classified 

pH: Not applicable for gas-mixtures. 

Respiratory or skin sensitization : Not classified 

Germ cell mutagenicity : Not classified 

Carcinogenicity : Not classified 
 

 

Isobutylene (115-11-7) 

National Toxicology Program (NTP) Status 1 - Evidence of Carcinogenicity 
 

 
 

Reproductive toxicity : Not classified 

Specific target organ toxicity (single exposure) : Not classified 
 

 
 

 
 

Specific target organ toxicity (repeated 
exposure) 

: Not classified 

 

 

 
 
 

Aspiration hazard : Not classified 
 
 

Symptoms/injuries after inhalation : Adverse effects not expected from this product. 

Symptoms/injuries after skin contact : Adverse effects not expected from this product. 

Symptoms/injuries after eye contact : Adverse effects not expected from this product. 
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Symptoms/injuries after ingestion : Ingestion is not considered a potential route of exposure. 

Symptoms/injuries upon intravenous 
administration 

: Not known. 

Chronic symptoms : Adverse effects not expected from this product. 

SECTION 12: Ecological information 
 

12.1. Toxicity 

Ecology - general : No ecological damage caused by this product. 
 

 
 

 
 

 

12.2. Persistence and degradability 

Isobutylene (0.0005% - 1.34%), Oxygen (19.5 - 23.5%) in balance Nitrogen  

Persistence and degradability No data available. 
 

Isobutylene (115-11-7) 

Persistence and degradability The substance is biodegradable. Unlikely to persist. 
 

Oxygen (7782-44-7) 

Persistence and degradability No ecological damage caused by this product. 
 

Nitrogen (7727-37-9) 

Persistence and degradability No ecological damage caused by this product. 
 

 

12.3. Bioaccumulative potential 

Isobutylene (0.0005% - 1.34%), Oxygen (19.5 - 23.5%) in balance Nitrogen  

Log Pow Not applicable for gas-mixtures. 

Log Kow Not applicable for gas-mixtures. 

Bioaccumulative potential No data available. 
 

Isobutylene (115-11-7) 

Log Pow 2.35 

Bioaccumulative potential Not expected to bioaccumulate due to the low log Kow (log Kow < 4). Refer to section 9. 
 

Oxygen (7782-44-7) 

Log Pow Not applicable for inorganic gases. 

Bioaccumulative potential No ecological damage caused by this product. 
 

Nitrogen (7727-37-9) 

Log Pow Not applicable for inorganic gases. 

Bioaccumulative potential No ecological damage caused by this product. 
 

 

12.4. Mobility in soil 

Isobutylene (0.0005% - 1.34%), Oxygen (19.5 - 23.5%) in balance Nitrogen  

Mobility in soil No data available. 
 

Isobutylene (115-11-7) 

Ecology - soil Because of its high volatility, the product is unlikely to cause ground or water pollution. 
 

Oxygen (7782-44-7) 

Ecology - soil No ecological damage caused by this product. 
 

Nitrogen (7727-37-9) 

Ecology - soil No ecological damage caused by this product. 
 

 
 

12.5. Other adverse effects 

Effect on ozone layer : None.  
 

Effect on the global warming : No known ecological damage caused by this product.  
 

 

SECTION 13: Disposal considerations 
 

13.1. Waste treatment methods 

Waste treatment methods : Contact supplier if guidance is required. Do not discharge into any place where its 
accumulation could be dangerous. Ensure that the emission levels from local regulations or 
operating permits are not exceeded. 
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Waste disposal recommendations : Refer to the CGA Pamphlet P-63 "Disposal of Gases" available at www.cganet.com for more 
guidance on suitable disposal methods. 

SECTION 14: Transport information 
 

Department of Transportation (DOT) 

In accordance with DOT 

Transport document description : UN1956 Compressed gas, n.o.s.  
 

UN-No.(DOT) : UN1956 

Proper Shipping Name (DOT) : Compressed gas, n.o.s. 

Hazard labels (DOT) : 2.2 - Non-flammable gas 

 

DOT Packaging Non Bulk (49 CFR 173.xxx) : 302;305 

DOT Packaging Bulk (49 CFR 173.xxx) : 314;315 

DOT Symbols : G - Identifies PSN requiring a technical name 

DOT Packaging Exceptions (49 CFR 173.xxx) : 306;307 

DOT Quantity Limitations Passenger aircraft/rail 
(49 CFR 173.27) 

: 75 kg 

DOT Quantity Limitations Cargo aircraft only (49 
CFR 175.75) 

: 150 kg 

DOT Vessel Stowage Location : A - The material may be stowed ‘‘on deck’’ or ‘‘under deck’’ on a cargo vessel and on a 
passenger vessel. 

 

Additional information 

Other information : No supplementary information available. 
 

Special transport precautions : Avoid transport on vehicles where the load space is not separated from the driver's 
compartment. Ensure vehicle driver is aware of the potential hazards of the load and knows 
what to do in the event of an accident or an emergency. Before transporting product containers: 
- Ensure there is adequate ventilation. - Ensure that containers are firmly secured. - Ensure 
cylinder valve is closed and not leaking. - Ensure valve outlet cap nut or plug (where provided) 
is correctly fitted. - Ensure valve protection device (where provided) is correctly fitted. 

 
 

ADR 

Transport document description : UN 1956 COMPRESSED GAS, N.O.S., 2.2 

Class (ADR) : 2 - Gases 

Hazard labels (ADR) : 2.2 - Non-flammable compressed gas 

 

Transport by sea 

UN-No. (IMDG) : 1956 

Proper Shipping Name (IMDG) : COMPRESSED GAS, N.O.S. 

Class (IMDG) : 2.2 - Non-flammable, non-toxic gases 

Air transport 

UN-No.(IATA) : 1956 

Proper Shipping Name (IATA) : COMPRESSED GAS, N.O.S. 

Class (IATA) : 2 
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SECTION 15: Regulatory information 
 

15.1. US Federal regulations 

Isobutylene (115-11-7) 

Listed on the United States TSCA (Toxic Substances Control Act) inventory 
 

Oxygen (7782-44-7) 

Listed on the United States TSCA (Toxic Substances Control Act) inventory 
 

Nitrogen (7727-37-9) 

Listed on the United States TSCA (Toxic Substances Control Act) inventory 
 
 

 
 

15.2. International regulations 

CANADA 
 

Isobutylene (115-11-7) 

Listed on the Canadian DSL (Domestic Sustances List) 
 

Oxygen (7782-44-7) 

Listed on the Canadian DSL (Domestic Sustances List) 

WHMIS Classification Class A - Compressed Gas 
Class C - Oxidizing Material 

 

Nitrogen (7727-37-9) 

Listed on the Canadian DSL (Domestic Sustances List) 

WHMIS Classification Class A - Compressed Gas 
 

 

EU-Regulations 
 

Isobutylene (115-11-7) 

Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances) 
 

Oxygen (7782-44-7) 

Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances) 
 

Nitrogen (7727-37-9) 

Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances) 
 

 

Classification according to Regulation (EC) No. 1272/2008 [CLP] 
Not classified 

 
Classification according to Directive 67/548/EEC [DSD] or 1999/45/EC [DPD] 
No additional information available 

 
National regulations 
 

Isobutylene (115-11-7) 

Listed on the AICS (Australian Inventory of Chemical Substances) 
Listed on IECSC (Inventory of Existing Chemical Substances Produced or Imported in China) 
Listed on the Japanese ENCS (Existing & New Chemical Substances) inventory 
Listed on the Korean ECL (Existing Chemicals List) 
Listed on NZIoC (New Zealand Inventory of Chemicals)  
Listed on PICCS (Philippines Inventory of Chemicals and Chemical Substances) 

 

Oxygen (7782-44-7) 

Listed on the AICS (Australian Inventory of Chemical Substances) 
Listed on IECSC (Inventory of Existing Chemical Substances Produced or Imported in China) 
Listed on the Korean ECL (Existing Chemicals List) 
Listed on NZIoC (New Zealand Inventory of Chemicals)  
Listed on PICCS (Philippines Inventory of Chemicals and Chemical Substances) 

 

Nitrogen (7727-37-9) 

Listed on the AICS (Australian Inventory of Chemical Substances) 
Listed on IECSC (Inventory of Existing Chemical Substances Produced or Imported in China) 
Listed on the Korean ECL (Existing Chemicals List) 
Listed on NZIoC (New Zealand Inventory of Chemicals)  
Listed on PICCS (Philippines Inventory of Chemicals and Chemical Substances) 

 

 
15.3. US State regulations 
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Isobutylene (115-11-7) 

U.S. - Massachusetts - Right To Know List 
U.S. - New Jersey - Right to Know Hazardous Substance List 
U.S. - Pennsylvania - RTK (Right to Know) List 

 

Oxygen (7782-44-7) 

U.S. - Massachusetts - Right To Know List 
U.S. - New Jersey - Right to Know Hazardous Substance List 
U.S. - Pennsylvania - RTK (Right to Know) List 

 

Nitrogen (7727-37-9) 

U.S. - Massachusetts - Right To Know List 
U.S. - New Jersey - Right to Know Hazardous Substance List 
U.S. - Pennsylvania - RTK (Right to Know) List 

 

SECTION 16: Other information 
 

Indication of changes : Revised safety data sheet in accordance with OSHA final rule on GHS implementation 
promulgated March 26, 2012. 

Other information : This Safety Data Sheet is offered pursuant to OSHA’s Hazard Communication Standard, 29 
CFR, 1910.1200.  Other government regulations must be reviewed for applicability to this 
product. 

 
Full text of H-phrases: 

------ Compressed gas Gases under pressure Compressed gas 

------ Flam. Gas 1 Flammable gases Category 1 

------ Liquefied gas Gases under pressure Liquefied gas 

------ Ox. Gas 1 Oxidizing gases Category 1 

------ H220 Extremely flammable gas 

------ H270 May cause or intensify fire; oxidizer 

------ H280 Contains gas under pressure; may explode if heated 

 
 
 
SDS US (GHS HazCom 2012) 

 
This Safety Data Sheet is offered pursuant to OSHA's Hazard Communication Standard, 29 CFR, 1910.1200. Other government regulations must be reviewed for applicability to this gas mixture. To the 
best of Calgaz's knowledge, the information contained herein is reliable and accurate as of this date; however, accruacy, suitability or completeness are not guaranteed and no warranties of any type, 
either express or implied, are provided. The information contained herein relates only to this specific product. If this gas mixture is combined with other materials, all component properties must be 
considered. Data may be changed from time to time. Be sure to consult the latest edition. 
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* * *  Section 1 - Product and Company Identification  * * * 

Manufacturer Information 
Hess Corporation Phone: 732-750-6000 Corporate EHS 

1 Hess Plaza Emergency # 800-424-9300 CHEMTREC 

Woodbridge, NJ  07095-0961 www.hess.com (Environment, Health, Safety Internet Website) 

  

 

* * *  Section 2 - Hazards Identification  * * * 

GHS Classification: 
             Skin Corrosion/Irritation – Category 2 

             Specific Target Organ Toxicity – Category 3 (narcosis) 

Carcinogenicity - Category 1B 

GHS LABEL ELEMENTS 

Symbol(s) 

 

Signal Word 
WARNING 

Hazard Statements 
           Causes skin irritation. 

May cause cancer. 

             May cause drowsiness or dizziness. 

Precautionary Statements 
Prevention 

Wash hands and forearms thoroughly after handling. 

Wear protective gloves/protective clothing/eye protection. 

Obtain special instructions before use. 

Do not handle until all safety precautions have been read and understood. 

Avoid breathing fume/mist/vapors/spray. 

Use only outdoors or in a well-ventilated area. 

 

Response 

If on skin: Wash with plenty of soap and water. Take off contaminated clothing and wash it before reuse. If skin 

irritation occurs: Get medical advice/attention. 

If exposed or concerned:  Get medical advice/attention. 

If inhaled: Remove person to fresh air and keep in a position comfortable for breathing. Call poison center or 

doctor if you feel unwell. 

http://www.hess.com/
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Storage 

Store locked up. 

Store in a well-ventilated place. 

Keep container tightly closed. 

 

Disposal 

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

* * *  Section 3 - Composition / Information on Ingredients  * * * 
 

CAS # Component Percent

64742-65-0 Petroleum distillates, solvent dewaxed heavy paraffinic 83-93 

 

Petroleum-based lubricating oil with detergent/dispersant engine oil package with zinc compounds. 

 

* * *  Section 4 - First Aid Measures  * * * 

First Aid:  Eyes 
If symptoms develop, move individual away from exposure and into fresh air. Flush eyes gently with water while 

holding eyelids apart. If symptoms persist or there is visual difficulty, seek medical attention. 

First Aid:  Skin 
Remove contaminated clothing. Wash exposed area with soap and water. If symptoms persist, seek medical 

attention. Launder clothing before reuse. 

First Aid:  Ingestion 
Seek medical attention. If individual is drowsy or unconscious, do not give anything by mouth; place individual on 

the left side with the head down. Contact a physician, medical facility, or poison control center for advice about 

whether to induce vomiting. If possible, do not leave individual unattended. 

First Aid:  Inhalation 
Remove person to fresh air. If person is not breathing provide artificial respiration. If necessary, provide additional 

oxygen once breathing is restored if trained to do so. Seek medical attention immediately. 

First Aid:  Notes to Physician 
Acute aspiration of large amounts of oil-laden material may produce a serious aspiration hazard. Patients who 

aspirate these oils should be followed for the development of long-term sequelae. Repeated aspiration of mineral 

oil can produce chronic inflammation of the lungs (i.e. lipoid pneumonia) that may progress to pulmonary fibrosis. 

Symptoms are often subtle and radiological changes appear worse than clinical abnormalities. Occasionally, 

persistent cough, irritation of the upper respiratory tract, shortness of breath with exertion, fever, and bloody 

sputum occur. Inhalation exposure to oil mists below current workplace exposure limits is unlikely to cause 

pulmonary abnormalities. Preexisting disorders of the following organs (or organ systems) may be aggravated by 

exposure to this material: skin. 

* * *  Section 5 - Fire Fighting Measures  * * * 

General Fire Hazards 
See Section 9 for Flammability Properties. 

Never use welding or cutting torch on or near drum (even empty) because product (even just residue) can ignite 

explosively. No special fire hazards are known to be associated with this product. Dense smoke may be 

generated while burning. 
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Hazardous Combustion Products 
May form: carbon dioxide and carbon monoxide, oxides of sulfur, nitrogen and phosphorous, various 

hydrocarbons. 

Extinguishing Media 
SMALL FIRES: Any extinguisher suitable for Class B fires, dry chemical, CO2, water spray, fire fighting foam, or 

gaseous extinguishing agent. 

 

LARGE FIRES: Water spray, fog or fire fighting foam. Water may be ineffective for fighting the fire, but may be 

used to cool fire-exposed containers. 

Unsuitable Extinguishing Media 
None 

Fire Fighting Equipment/Instructions 
Small fires in the incipient (beginning) stage may typically be extinguished using handheld portable fire 

extinguishers and other fire fighting equipment. Firefighting activities that may result in potential exposure to high 

heat, smoke or toxic by-products of combustion should require NIOSH/MSHA- approved pressure-demand self-

contained breathing apparatus with full facepiece and full protective clothing. Isolate area around container 

involved in fire. Cool tanks, shells, and containers exposed to fire and excessive heat with water. For massive 

fires the use of unmanned hose holders or monitor nozzles may be advantageous to further minimize personnel 

exposure. Major fires may require withdrawal, allowing the tank to burn. Large storage tank fires typically require 

specially trained personnel and equipment to extinguish the fire, often including the need for properly applied fire 

fighting foam. 

* * *  Section 6 - Accidental Release Measures  * * * 

Recovery and Neutralization 
Carefully contain and stop the source of the spill, if safe to do so. 

Materials and Methods for Clean-Up 
Take up with sand or other oil absorbing materials. Carefully shovel, scoop or sweep up into a waste container for 

reclamation or disposal. Caution, flammable vapors may accumulate in closed containers. 

 

SMALL SPILL: Absorb liquid on vermiculite, floor absorbent or other absorbent material. Persons not wearing 

proper personal protective equipment should be excluded from area of spill. 

 

LARGE SPILL: Prevent run-off to sewers, streams, or other bodies of water. If run-off occurs, notify authorities as 

required, that a spill has occurred. Persons not wearing proper personal protective equipment should be excluded 

from area of spill until clean-up has been completed. 

Emergency Measures 
Evacuate nonessential personnel and remove or secure all ignition sources. Consider wind direction; stay upwind 

and uphill, if possible. Evaluate the direction of product travel, diking, sewers, etc. to confirm spill areas. Spills 

may infiltrate subsurface soil and groundwater; professional assistance may be necessary to determine the extent 

of subsurface impact. 

Personal Precautions and Protective Equipment 
Response and clean-up crews must be properly trained and must utilize proper protective equipment (see Section 

8). 
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Environmental Precautions 
Protect bodies of water by diking, absorbents, or absorbent boom, if possible. Do not flush down sewer or 

drainage systems, unless system is designed and permitted to handle such material. The use of fire fighting foam 

may be useful in certain situations to reduce vapors. The proper use of water spray may effectively disperse 

product vapors or the liquid itself, preventing contact with ignition sources or areas/equipment that require 

protection. 

Prevention of Secondary Hazards 
None 

* * *  Section 7 - Handling and Storage  * * * 

Handling Procedures 
Handle as a combustible liquid. Keep away from heat, sparks, and open flame! Electrical equipment should be 

approved for classified area. Bond and ground containers during product transfer to reduce the possibility of 

static-initiated fire or explosion. 

 

Special slow load procedures for "switch loading" must be followed to avoid the static ignition hazard that can 

exist when higher flash point material (such as fuel oil) is loaded into tanks previously containing low flash point 

products (such as this product) - see API Publication 2003, "Protection Against Ignitions Arising Out Of Static, 

Lightning and Stray Currents. 

Storage Procedures 
Keep away from flame, sparks, excessive temperatures and open flame. Use approved vented containers. Keep 

containers closed and clearly labeled. Empty product containers or vessels may contain explosive vapors. Do not 

pressurize, cut, heat, weld or expose such containers to sources of ignition. 

 

Store in a well-ventilated area. This storage area should comply with NFPA 30 "Flammable and Combustible 

Liquid Code". Avoid storage near incompatible materials. The cleaning of tanks previously containing this product 

should follow API Recommended Practice (RP) 2013 "Cleaning Mobile Tanks In Flammable and Combustible 

Liquid Service" and API RP 2015 "Cleaning Petroleum Storage Tanks." 

Incompatibilities 
Avoid contact with: acids, halogens, strong oxidizing agents. 

* * *  Section 8 - Exposure Controls / Personal Protection  * * * 

Component Exposure Limits 

ACGIH, OSHA, and NIOSH have not developed exposure limits for any of this product's components. 

Engineering Measures 
Use adequate ventilation to keep vapor concentrations of this product below occupational exposure and 

flammability limits, particularly in confined spaces. 

Personal Protective Equipment:  Respiratory 
A NIOSH/MSHA-approved air-purifying respirator with organic vapor cartridges or canister may be permissible 

under certain circumstances where airborne concentrations are or may be expected to exceed exposure limits or 

for odor or irritation. Protection provided by air-purifying respirators is limited.  

 

Use a positive pressure, air-supplied respirator if there is a potential for uncontrolled release, exposure levels are 

not known, in oxygen-deficient atmospheres, or any other circumstance where an air-purifying respirator may not 

provide adequate protection. 
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Personal Protective Equipment: Hands 
Not normally required. However, wear resistant gloves such as nitrile rubber to prevent irritation which may result 

from prolonged or repeated skin contact with product. 

Personal Protective Equipment:  Eyes 
Safety glasses or goggles are recommended where there is a possibility of splashing or spraying. 

Personal Protective Equipment:  Skin and Body 
To prevent repeated or prolonged skin contact, wear impervious clothing and boots. Wear normal work clothing 

covering arms and legs. 

Hygiene Measures 
Emergency eye wash capability should be available in the near proximity to operations presenting a potential 

splash exposure. Use good personal hygiene practices. Avoid repeated and/or prolonged skin exposure. Wash 

hands before eating, drinking, smoking, or using toilet facilities. Do not use as a cleaning solvent on the skin. Do 

not use solvents or harsh abrasive skin cleaners for washing this product from exposed skin areas. Waterless 

hand cleaners are effective. Promptly remove contaminated clothing and launder before reuse. Use care when 

laundering to prevent the formation of flammable vapors which could ignite via washer or dryer. Consider the 

need to discard contaminated leather shoes and gloves. 

* * *  Section 9 - Physical & Chemical Properties  * * * 
 

Appearance:  Dry, clear and bright Odor:  None 

Physical State:  Liquid pH:  ND 

Vapor Pressure:  ND Vapor Density:  ND 

Boiling Point:  >425 °F (218.3°C) @ 760.00 

mmHg 

Melting Point:  ND 

Solubility (H2O):  Negligible Specific Gravity:  0.881 @ 60°F (16°C) 

Evaporation Rate:  Slower than ethyl ether VOC:  ND 

Viscosity:  <= 3300.0 cps @ -20°C; 10.0 -

11.0 cst @ 100°C 

Octanol/H2O Coeff.:  ND 

Flash Point: 430 °F (221.1 °C)  Flash Point Method: COC 

Upper Flammability Limit 

(UFL): 

ND Lower Flammability Limit 

(LFL): 

ND 

Burning Rate: ND Auto Ignition: ND 

 

* * *  Section 10 - Chemical Stability & Reactivity Information  * * * 

Chemical Stability 
This is a stable material. 

Hazardous Reaction Potential 
Will not occur. 

Conditions to Avoid 
None 

Incompatible Products 
Avoid contact with: acids, halogens, strong oxidizing agents. 

Hazardous Decomposition Products 
May form: aldehydes, carbon dioxide and carbon monoxide, hydrogen sulfide, oxides of sulfur, nitrogen and 

phosphorus, toxic fumes, various hydrocarbons. 
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* * *  Section 11 - Toxicological Information  * * * 

Acute Toxicity 

A: General Product Information 

Harmful if large amounts are swallowed. 

B: Component Analysis - LD50/LC50 

Petroleum distillates, solvent dewaxed heavy paraffinic (64742-65-0) 

Inhalation LC50 Rat >4.7 mg/L 4 h; Oral LD50 Rat >5000 mg/kg; Dermal LD50 Rabbit >5000 mg/kg 

  

Potential Health Effects: Skin Corrosion Property/Stimulativeness 
May cause mild skin irritation. Prolonged or repeated contact may dry the skin. Symptoms include redness, 

burning, drying and cracking of the skin, and skin burns. Additional symptoms of skin contact include: acne. 

Passage of this material into the body through the skin is possible, but it is unlikely that this would result in 

harmful effects during safe handling and use. 

Potential Health Effects: Eye Critical Damage/ Stimulativeness 
May cause mild eye irritation. Symptoms include stinging, tearing, and redness. 

Potential Health Effects: Ingestion 
Swallowing small amounts of this material during normal handling is not likely to cause harmful effects. 

Swallowing large amounts may be harmful. 

Potential Health Effects: Inhalation 
It is possible to breathe this material under certain conditions of handling and use (for example, during heating, 

spraying, or stirring). Breathing small amounts of this material during normal handling is not likely to cause 

harmful effects. Breathing large amounts may be harmful. Symptoms usually occur at air concentrations higher 

than the recommended exposure limits. 

Respiratory Organs Sensitization/Skin Sensitization 
This product is not reported to have any skin sensitization effects. 

Generative Cell Mutagenicity 
This product is not reported to have any mutagenic effects. 

Carcinogenicity 

A: General Product Information 

May cause cancer. 

 

Used motor oil has been shown to cause skin cancer in laboratory animal continually exposed by repeated 

applications. 

B: Component Carcinogenicity 

None of this product's components are listed by ACGIH, IARC, OSHA, NIOSH, or NTP. 

Reproductive Toxicity 
This product is not reported to have any reproductive toxicity effects. 

Specified Target Organ General Toxicity: Single Exposure 
This product is not reported to have any specific target organ general toxicity single exposure effects. 

Specified Target Organ General Toxicity: Repeated Exposure 
This product is not reported to have any specific target organ general toxicity repeat exposure effects. 

Aspiration Respiratory Organs Hazard 
Acute aspiration of large amounts of oil-laden material may produce a serious aspiration hazard. 
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* * *  Section 12 - Ecological Information  * * * 

Ecotoxicity 

A: General Product Information 

Keep out of sewers, drainage areas and waterways. Report spills and releases, as applicable, under Federal and 

State regulations. 

B: Component Analysis - Ecotoxicity - Aquatic Toxicity 

Petroleum distillates, solvent dewaxed heavy paraffinic  (64742-65-0) 

Test & Species  Conditions 

96 Hr LC50 Oncorhynchus mykiss >5000 mg/L  

48 Hr EC50 Daphnia magna >1000 mg/L  

  

Persistence/Degradability 
No information available. 

Bioaccumulation 
No information available. 

Mobility in Soil 
No information available. 

* * *  Section 13 - Disposal Considerations  * * * 

Waste Disposal Instructions 
See Section 7 for Handling Procedures.  See Section 8 for Personal Protective Equipment recommendations. 

Disposal of Contaminated Containers or Packaging 
Dispose of contents/container in accordance with local/regional/national/international regulations. 

* * *  Section 14 - Transportation Information  * * * 

DOT Information 
Shipping Name: Not Regulated   

 

* * *  Section 15 - Regulatory Information  * * * 

Regulatory Information 
 

Component Analysis 

None of this products components are listed under SARA Section 302 (40 CFR 355 Appendix A), SARA Section 

313 (40 CFR 372.65), or CERCLA (40 CFR 302.4). 

 

SARA Section 311/312 – Hazard Classes 

Acute Health Chronic Health Fire Sudden Release of Pressure Reactive 
X X -- -- -- 

 

SARA SECTION 313 - SUPPLIER NOTIFICATION 

ZINC C1-C14 ALKYLDITHIOPHOSPHATE (CAS No. 68649-42-3) 

 

State Regulations 
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Component Analysis - State 

None of this product's components are listed on the state lists from CA, MA, MN, NJ, PA, or RI. 

Component Analysis - WHMIS IDL 

No components are listed in the WHMIS IDL. 

Additional Regulatory Information 

 

Component Analysis - Inventory 

Component CAS # TSCA CAN EEC

Petroleum distillates, solvent dewaxed heavy 

paraffinic 

64742-65-0 Yes DSL EINECS 

 

* * *  Section 16 - Other Information  * * * 

 

NFPA® Hazard Rating Health 1  
 Fire 1  
 Reactivity 0  
    

HMIS® Hazard Rating Health 1* Slight  
 Fire 1 Slight  
 Physical 0 Minimal  
   *Chronic  
 

Key/Legend 
EPA = Environmental Protection Agency;  TSCA = Toxic Substance Control Act;  ACGIH  = American Conference 

of Governmental Industrial Hygienists;  IARC = International Agency for Research on Cancer;  NIOSH = National 

Institute for Occupational Safety and Health;  NTP = National Toxicology Program;  OSHA = Occupational Safety 

and Health Administration., NJTSR  = New Jersey Trade Secret Registry. 

Literature References 
None 

Other Information 
Information presented herein has been compiled from sources considered to be dependable, and is accurate and 

reliable to the best of our knowledge and belief, but is not guaranteed to be so. Since conditions of use are 

beyond our control, we make no warranties, expressed or implied, except those that may be contained in our 

written contract of sale or acknowledgment. 

 

Vendor assumes no responsibility for injury to vendee or third persons proximately caused by the material if 

reasonable safety procedures are not adhered to as stipulated in the data sheet. Additionally, vendor assumes no 

responsibility for injury to vendee or third persons proximately caused by abnormal use of the material, even if 

reasonable safety procedures are followed. Furthermore, vendee assumes the risk in their use of the material. 

 

 

End of Sheet  
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Section One: Identification 
 

Newell Rubbermaid, Inc. (Sanford L.P.) 
2707 Butterfield Road 
Oak Brook, IL  60523  USA 
800-323-0749 or 630-481-2000 

EMERGENCY MEDICAL NUMBER: 
 

888-786-0972 

 

 Product Name: Sharpie Fine Point Marker, Sharpie Ultra Fine Point Marker, Sharpie Extra Fine Marker, Sharpie Chisel Tip Marker, 
Sharpie Twin Tip Marker, Super Sharpie Marker, Super Sharpie Twin Tip Marker, Sharpie Mini Fine Point Marker, Sharpie 
Micro Marker, Sharpie Grip Marker, Sharpie Retractable Fine Point Marker, Sharpie Magnum Marker, Sharpie King Size 
Marker, Sharpie Liquid Tip Marker. 

 

Colors: All Colors 
 

NewellRubbermaid, Inc (Sanford L.P.) is a member of The Art and Creative Materials Institute, Inc.  This product is certified by the Institute to 
be labeled in accordance with the voluntary chronic hazard labeling standard ASTM D-4236 and is labeled with the AP Non Toxic Seal.  
Products bearing the AP Approved Product Seal of The Art and Creative Materials Institute, Inc. are certified in a program of toxicological 
evaluation by a medical expert, subject to review by the Institute Toxicology Advisory Board, to contain no materials in sufficient quantities to be 
toxic or injurious to humans, or to cause acute toxicity or chronic health problems. 

 
Section Two: Hazard Identification 
            Not Hazardous under normal use conditions. Not for use on skin. Do not ingest. Contact with eyes may cause irritation.  

 
Section Three:       Composition  
Dyes  
Pigments  
Solvent Mixture: Butanol (71-36-3), Propanol (71-23-8), Diacetone Alcohol (123-42-2), Ethanol (64-17-5) 
 
Section Four: First Aid Measures 

 

 Inhalation: Remove source of irritation. If symptoms persist seek medical attention 
 

Skin Contact: Wash with soap and water.  If irritation persists seek medical attention. 
 

Eye Contact: Rinse eyes with water, if irritation persists seek medical attention. 
 

Ingestion: If symptoms occur seek medical attention. 

 
Section Five: Fire Fighting Measures 
 

 Flash Point: N/A 
  

Extinguishing Media: As appropriate for surrounding area.  
  

Special Fire Fighting Measures: N/A 
 

Hazardous combustion products: N/A 

 
Section Six: Accidental Release Measures 

 

 In Case of Spill or Accidental Release: Wipe up with absorbent material. 

 
Section Seven: Handling and Storage 

 

 Handling: Do not shake marker. 
 

Storage: Keep cap on marker when not in use. 

 
Section Eight: Exposure Controls and Personal Protection 

 

 Eye Protection: None under normal use conditions. 
 

 Clothing: None under normal use conditions. 
 

 Respirator: None under normal use conditions. 
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Section Ten: Stability and Reactivity 

 

 Stability: N/A 
 

Conditions to Avoid: Avoid exposure to heat, flame or other sources of ignition. 
 

Chemical Incompatibility: N/A 
  

Hazardous Polymerization: N/A. 
 
Section Eleven: Toxicological Information 

 

 See Section Two:  Hazard Identification for any hazards 
 
Section Twelve: Ecological Information 

 

 Not available 
 
Section Thirteen: Disposal Considerations 

 

 Dispose of  in accordance with all Federal, State, and Local Regulations. 
 
Section Fourteen: Transport Information 

 

 DOT: Not available 
 

IATA: Not available 
 

IMO: Not available 
 
Section Fifteen: Regulatory Information 

 

 United States: All components in this product are listed on or exempt from reporting under the Federal Toxic Substances Control Act 
(TSCA). 

 
Section Sixteen: Other Information 

 
  

 HMIS Code  
 

Health N/A 
 

Flammability N/A 
 

Reactivity N/A 
 

Personal Protection N/A 
 

0=Minimal / 4 = Severe 

NewellRubbermaid, Inc has been advised by Counsel that the OSHA Hazard Communication 
Standard and the Health Canada Workplace Hazardous Materials Information Standard do not 
apply to the Sanford Product described in this Material Safety Data Sheet.  The reasons for the 
exemptions are contained in 29 CFR 1910.1200(b)(6)(ix) as amended Sept 14, 2009 per the Code 
of Federal Regulations and also Canadian Hazardous Products Act part 12 section (f) as 
amended June 1, 2009.  The information contained in this MSDS is forwarded to you for your 
information, but is not meant to imply that the product is covered by nor is this MSDS meant to 
comply with all requirements of the hazard communication standards. 

 
 

Section Nine: Physical and Chemical Properties 
 

Boiling Point: N/A 
 

Specific Gravity: N/A 
 

Vapor Pressure: N/A 
 

Solubility in Water: N/A 
 

Evaporation Rate: N/A 
 

Appearance/Odor: Marker/Alcohol (ink) 
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1. Identification

Product Name: ICWB LSPR 12PK FLUORESCENT ORANGE
MARKNG

Revision Date: 8/7/2018

Product Identifier: 203036 Supercedes Date: 3/14/2018

Recommended Use: Marking Paint/Alkyd

Supplier: Rust-Oleum Corporation
11 Hawthorn Parkway
Vernon Hills, IL  60061
USA

Rust-Oleum Canada (ROCA)
200 Confederation Parkway
Concord, ON  L4K 4T8
Canada
Emergency Phone: 800-387-3625

Manufacturer: Rust-Oleum Corporation
11 Hawthorn Parkway
Vernon Hills, IL  60061
USA

Preparer: Regulatory Department

24 Hour Hotline: 847-367-7700Emergency Telephone:

2. Hazard Identification

Classification

Symbol(s) of Product

Signal Word
Danger

Possible Hazards
29% of the mixture consists of ingredient(s) of unknown acute toxicity.

GHS HAZARD STATEMENTS
Flammable Aerosol, category 1 H222 Extremely flammable aerosol.

Compressed Gas H280 Contains gas under pressure; may explode if heated.

Carcinogenicity, category 2 H351 Suspected of causing cancer.

STOT, repeated exposure, category 2 H373 May cause damage to organs  through prolonged or repeated exposure.

GHS LABEL PRECAUTIONARY
STATEMENTS
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P210 Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. No smoking.

P211 Do not spray on an open flame or other ignition source.

P251 Do not pierce or burn, even after use.

P410+P412 Protect from sunlight. Do not expose to temperatures exceeding 50°C / 122°F.

P410+P403 Protect from sunlight. Store in a well-ventilated place.

P201 Obtain special instructions before use.

P280 Wear protective gloves/protective clothing/eye protection/face protection.

P308+P313 IF exposed or concerned: Get medical advice/attention.

P405 Store locked up.

P501 Dispose of contents/container in accordance with local, regional and national regulations.

P260 Do not breathe dust/fume/gas/mist/vapors/spray.

P314 Get medical advice/attention if you feel unwell.

3. Composition / Information On Ingredients

HAZARDOUS SUBSTANCES

Chemical Name CAS-No. Wt.% GHS Symbols GHS Statements

Propane 74-98-6 17 GHS04 H280

n-Butane 106-97-8 8.0 GHS04 H280

Naphtha, Petroleum, Hydrotreated Light 64742-49-0 6.7 GHS08 H304

Hydrotreated Light Distillate 64742-47-8 5.3 GHS08 H304

Xylenes (o-, m-, p- isomers) 1330-20-7 4.4 GHS02-GHS07 H226-315-319-332

Ethylbenzene 100-41-4 1.1 GHS02-GHS07-
GHS08 H225-304-332-351-373

Stoddard Solvent 8052-41-3 0.7 GHS08 H304-372

Pigment Orange 13 3520-72-7 0.2 Not Available Not Available

Crystalline Silica / Quartz 14808-60-7 0.1 Not Available Not Available

4. First-Aid Measures

FIRST AID - EYE CONTACT: Immediately flush eyes with plenty of water for at least 15 minutes holding eyelids open.  Get medical 
attention.  Do NOT allow rubbing of eyes or keeping eyes closed.
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FIRST AID - SKIN CONTACT: Wash skin with soap and water. Remove contaminated clothing. Get medical attention if irritation 
develops or persists.

FIRST AID - INHALATION: Remove to fresh air.  If not breathing, give artificial respiration.  If breathing is difficult, give oxygen.  
Get immediate medical attention.  Do NOT use mouth-to-mouth resuscitation.  If you experience difficulty in breathing, leave the 
area to obtain fresh air.  If continued difficulty is experienced, get medical assistance immediately.

FIRST AID - INGESTION: Aspiration hazard:  Do not induce vomiting or give anything by mouth because this material can enter the 
lungs and cause severe lung damage.  Get immediate medical attention.  If swallowed, get medical attention.

5. Fire-Fighting Measures

EXTINGUISHING MEDIA: Alcohol Film Forming Foam, Carbon Dioxide, Dry Chemical, Dry Sand, Water Fog

UNUSUAL FIRE AND EXPLOSION HAZARDS: FLASH POINT IS LESS THAN 20°F. EXTREMELY FLAMMABLE LIQUID AND 
VAPOR!Water spray may be ineffective.  Closed containers may explode when exposed to extreme heat due to buildup of steam.  
Closed containers may explode when exposed to extreme heat.  Vapors may form explosive mixtures with air.  Vapors can travel to 
a source of ignition and flash back.  Isolate from heat, electrical equipment, sparks and open flame.  Perforation of the pressurized 
container may cause bursting of the can.  No unusual fire or explosion hazards noted.  Keep containers tightly closed.

SPECIAL FIREFIGHTING PROCEDURES: Full protective equipment including self-contained breathing apparatus should be used.  
Evacuate area and fight fire from a safe distance.  Water may be used to cool closed containers to prevent pressure buildup and 
possible autoignition or explosion.  Use water spray to keep fire-exposed containers cool. Containers may explode when heated.

Special Fire and Explosion Hazard (Combustible Dust): No Information

6. Accidental Release Measures

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Contain spilled liquid with sand or earth.  DO NOT use 
combustible materials such as sawdust.  Isolate the hazard area and deny entry to unnecessary and unprotected personnel.  
Remove all sources of ignition, ventilate area and remove with inert absorbent and non-sparking tools.  Dispose of according to 
local, state (provincial) and federal regulations.  Do not incinerate closed containers.  Ventilate area, isolate spilled material, and 
remove with inert absorbent.  Dispose of contaminated absorbent, container, and unused contents in accordance with local, state, 
and federal regulations.

7. Handling and Storage

HANDLING: Wash thoroughly after handling.  Wash hands before eating.  Remove contaminated clothing and launder before reuse.  
Use only with adequate ventilation.  Follow all SDS and label precautions even after container is emptied because it may retain 
product residues.  Avoid breathing fumes, vapors, or mist.  Avoid contact with eyes, skin and clothing.
STORAGE: Keep containers tightly closed.  Isolate from heat, electrical equipment, sparks and open flame.  Contents under 
pressure. Do not store above 120 ° F.  Store large quantities in buildings designed and protected for storage of flammable aerosols.  
Product should be stored in tightly sealed containers and protected from heat, moisture, and foreign materials.  Store in a dry, well 
ventilated place. Keep container tightly closed when not in use.  Keep away from heat, sparks, flame and sources of ignition.  Avoid 
excess heat.
Advice on Safe Handling of Combustible Dust: No Information

8. Exposure Controls / Personal Protection

Chemical Name CAS-No. Weight %
Less Than

ACGIH TLV-
TWA

ACGIH TLV-
STEL OSHA PEL-TWA OSHA PEL-

CEILING

Propane 74-98-6 20.0 N.E. N.E. 1000 ppm N.E.
n-Butane 106-97-8 10.0 N.E. 1000 ppm N.E. N.E.
Naphtha, Petroleum,
Hydrotreated Light 64742-49-0 10.0 N.E. N.E. N.E. N.E.

Hydrotreated Light Distillate 64742-47-8 10.0 N.E. N.E. N.E. N.E.
Xylenes (o-, m-, p- isomers) 1330-20-7 5.0 100 ppm 150 ppm 100 ppm N.E.
Ethylbenzene 100-41-4 5.0 20 ppm N.E. 100 ppm N.E.
Stoddard Solvent 8052-41-3 1.0 100 ppm N.E. 500 ppm N.E.
Pigment Orange 13 3520-72-7 1.0 N.E. N.E. N.E. N.E.
Crystalline Silica / Quartz 14808-60-7 1.0 0.025 mg/m3 N.E. 50 µg/m3 N.E.

PERSONAL PROTECTION
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ENGINEERING CONTROLS: Use explosion-proof ventilation equipment.  Provide general dilution of local exhaust ventilation in 
volume and pattern to keep TLV of hazardous ingredients below acceptable limits.  Prevent build-up of vapors by opening all doors 
and windows to achieve cross-ventilation.  Use process enclosures, local exhaust ventilation, or other engineering controls to control 
airborne levels below recommended exposure limits.

RESPIRATORY PROTECTION: A respiratory protection program that meets OSHA 1910.134 and ANSI Z88.2 requirements must 
be followed whenever workplace conditions warrant a respirator's use.  A NIOSH/MSHA approved air purifying respirator with 
organic vapor cartridge or canister may be permissible under certain circumstances where airborne concentrations are expected to 
exceed exposure limits.

SKIN PROTECTION: Use gloves to prevent prolonged skin contact.  Nitrile or Neoprene gloves may afford adequate skin 
protection.

EYE PROTECTION: Use safety eyewear designed to protect against splash of liquids.

OTHER PROTECTIVE EQUIPMENT: Refer to safety supervisor or industrial hygienist for further guidance regarding types of 
personal protective equipment and their applications.

HYGIENIC PRACTICES: Wash thoroughly with soap and water before eating, drinking or smoking.  Remove contaminated clothing 
immediately and launder before reuse.

Engineering Measures for Combustible Dust: No Information

9. Physical and Chemical Properties

Appearance: Aerosolized Mist Physical State: Liquid
Odor: Solvent Like Odor Threshold: N.E.
Relative Density: 0.844 pH: N.D.
Freeze Point,  °C: N.D. Viscosity: N.D.
Solubility in Water: Miscible Partition Coefficient, n-

octanol/water: N.D.Decompostion Temp., °C: N.D.
Boiling Range, °C: -37 - 537 Explosive Limits, vol%: 0.9 - 12.6
Flammability: Supports Combustion Flash Point, °C: -104
Evaporation Rate: Faster than Ether Auto-ignition Temp., °C: N.D.
Vapor Density: Heavier than Air Vapor Pressure: N.D.

(See "Other information" Section for abbreviation legend)

10. Stability and Reactivity

CONDITIONS TO AVOID: Avoid temperatures above 120°F (49°C).  Avoid all possible sources of ignition.

INCOMPATIBILITY: Incompatible with strong oxidizing agents, strong acids and strong alkalies.

HAZARDOUS DECOMPOSITION: By open flame, carbon monoxide and carbon dioxide.  When heated to decomposition, it emits 
acrid smoke and irritating fumes.  Contains solvents which may form carbon monoxide, carbon dioxide, and formaldehyde.

HAZARDOUS POLYMERIZATION: Will not occur under normal conditions.

STABILITY: This product is stable under normal storage conditions.

11. Toxicological Information

EFFECTS OF OVEREXPOSURE - EYE CONTACT: Causes Serious Eye Irritation

EFFECTS OF OVEREXPOSURE - SKIN CONTACT: May cause skin irritation.  Allergic reactions are possible.

EFFECTS OF OVEREXPOSURE - INHALATION: High gas, vapor, mist or dust concentrations may be harmful if inhaled.  High 
vapor concentrations are irritating to the eyes, nose, throat and lungs.  Harmful if inhaled.  Avoid breathing fumes, spray, vapors, or 
mist.  Prolonged or excessive inhalation may cause respiratory tract irritation.

EFFECTS OF OVEREXPOSURE - INGESTION: Harmful if swallowed.

EFFECTS OF OVEREXPOSURE - CHRONIC HAZARDS: Overexposure to xylene in laboratory animals has been associated with 
liver abnormalities, kidney, lung, spleen, eye and blood damage as well as reproductive disorders.  Effects in humans, due to 
chronic overexposure, have included liver, cardiac abnormalities and nervous system damage.  IARC lists Ethylbenzene as a 
possible human carcinogen (group 2B).  Reports have associated repeated and prolonged occupational overexposure to solvents 
with permanent brain and nervous system damage.  May cause central nervous system disorder (e.g., narcosis involving a loss of 
coordination, weakness, fatigue, mental confusion, and blurred vision) and/or damage.  High concentrations may lead to central 
nervous system effects (drowsiness, dizziness, nausea, headaches, paralysis, and blurred vision) and/or damage.

PRIMARY ROUTE(S) OF ENTRY:  Eye Contact, Ingestion, Inhalation, Skin Absorption, Skin Contact
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ACUTE TOXICITY VALUES
The acute effects of this product have not been tested.  Data on individual components are tabulated below:
CAS-No. Chemical Name Oral LD50 Dermal LD50 Vapor LC50
106-97-8 n-Butane N.E. N.E. 658 mg/L Rat
64742-49-0 Naphtha, Petroleum, Hydrotreated Light >5000 mg/kg Rat >3160 mg/kg Rabbit >4951 mg/L Rat
64742-47-8 Hydrotreated Light Distillate >5000 mg/kg Rat >2000 mg/kg Rabbit >5000 mg/L Rat
1330-20-7 Xylenes (o-, m-, p- isomers) 3500 mg/kg Rat >4350 mg/kg Rabbit 29.08 mg/L Rat
100-41-4 Ethylbenzene 3500 mg/kg Rat 15400 mg/kg Rabbit 17.4 mg/L Rat
3520-72-7 Pigment Orange 13 >5000 mg/kg Rat N.E. N.E.
14808-60-7 Crystalline Silica / Quartz 5500 mg/kg Rat 5500 100 mg/L

N.E. - Not Established

12. Ecological Information

ECOLOGICAL INFORMATION: Product is a mixture of listed components.

13. Disposal Information

DISPOSAL INFORMATION: Do not incinerate closed containers.  This product as supplied is a USEPA defined ignitable hazardous 
waste.  Dispose of unusable product as a hazardous waste (D001) in accordance with local, state, and federal regulation.

14. Transport Information
Domestic (USDOT) International (IMDG) Air (IATA) TDG (Canada)

UN Number: N.A. 1950 1950 N.A.

Proper Shipping Name: Paint Products in
Limited Quantities Aerosols Aerosols Paint Products in

Limited Quantities

Hazard Class: N.A. 2.1 2.1 N.A.

Packing Group: N.A. N.A. N.A. N.A.

Limited Quantity: Yes Yes Yes Yes

15. Regulatory Information

U.S. Federal Regulations:
CERCLA - SARA Hazard Category

This product has been reviewed according to the EPA ‘Hazard Categories’ promulgated under Sections 311 and 312 of the
Superfund Amendment and Reauthorization Act of 1986 (SARA Title III) and is considered, under applicable definitions, to
meet the following categories:

Gas under pressure, Carcinogenicity, Specific target organ toxicity (single or repeated exposure)

Sara Section 313:

This product contains the following substances subject to the reporting requirements of Section 313 of Title III of the
Superfund Amendment and Reauthorization Act of 1986 and 40 CFR part 372:

Chemical Name CAS-No.
Xylenes (o-, m-, p- isomers) 1330-20-7
Ethylbenzene 100-41-4

Toxic Substances Control Act:
This product contains the following chemical substances subject to the reporting requirements of TSCA 12(b) if exported
from the United States:

Chemical Name CAS-No.
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Castor oil, sulfated, sodium salt 68187-76-8

16. Other Information

HMIS RATINGS
Health: 2* Flammability: 4 Physical Hazard: 0 Personal Protection: X

NFPA RATINGS
Health: 2 Flammability: 4 Instability 0

Volatile Organic Compounds 549 g/L

SDS REVISION DATE: 8/7/2018

REASON FOR REVISION: Substance Regulatory CAS Number Changed
Substance Hazardous Flag Changed
Substance Hazard Threshold % Changed
Substance Chemical Name Changed
Substance and/or Product Properties Changed in Section(s):
 02 - Hazard Identification
 03 - Composition/Information on Ingredients
 15 - Regulatory Information
 16 - Other Information
Revision Statement(s) Changed

Legend: N.A. - Not Applicable, N.E. - Not Established, N.D. - Not Determined

The manufacturer believes, to the best of its knowledge, information and belief, the information contained herein to be accurate 
and reliable as of the date of this safety data sheet.  However, because the conditions of handling, use, and storage of these 
materials are beyond our control, we assume no responsibility or liability for personal injury or property damage incurred by the 
use of these materials.  The manufacturer makes no warranty, expressed or implied, regarding the accuracy or reliability of the 
data or results obtained from their use.  All materials may present unknown hazards and should be used with caution.  The 
information and recommendations in this material safety data sheet are offered for the users’ consideration and examination.  It 
is the responsibility of the user to determine the final suitability of this information and to comply with all applicable international, 
federal, state, and local laws and regulations.
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APPENDIX C 

Incident Report 

 



Incident Report 
Please Note: this form must be completed within (24) hours of an employee’s injury or illness during the workday. This form 

can be completed by the employee or supervisor (or a witness if his/her supervisor is unavailable). 

RETURN COMPLETED FORM WITHIN 24 HOURS OF THE INCIDENT TO RILEY SIMONE IN HUMAN RESOURCES 

PHONE NUMBER - (518) 453-4518 

E-MAIL ADDRESS – RSIMONE@CHACOMPANIES.COM  

*A follow up form will be completed by Health & Safety 

cc:   M. Platt 

        R. Rogers 

 
E

M
P

L
O

Y
E

E
 

 
Date of Incident Employee’s Name (First, MI, Last) Full Address Where Incident 

Occurred 

County 

      

Time of Incident Employee’s Group Employee’s Occupation / Title 

   

Please describe, in detail, what happened to cause the incident (conditions working under, how accident happened, etc.) 

 

List the Nature of the Employee’s Injury and Body Parts Affected (Indicate whether a similar work-related injury has 

occurred in the past): 

 

 

What Was Employee Doing When Incident Occurred? (Be specific.  If any tools/equipment involved, list them.) 

 

 

How Did The Incident or Exposure Occur? (Describe fully the events, which resulted in the injury/illness.) 

 

 

Object or Substance That Directly Injured Employee or Caused Illness? (Describe what caused injury/illness.) 

 

 

Signature: 

 

Date: 

S
U

P
E

R
V

IS
O

R
 

 

Hours at Work 

Before Incident? 

Date Stopped Work 

Because Of This 

Injury/Illness 

Was Employee 

Paid In Full For 

Day? 

Name & Address of Doctor 

 

 

  
 

Did You Provide 

Medical Care? 

(If Yes, When?) 

Has Employee 

Returned to Work? 

(If Yes, When?) 

Date You First 

Knew of 

Injury/Illness 

Name & Address of 

Hospital 

Type of Treatment 

Provided (Be specific 

with procedures 

performed, medication 

provided etc.) 

 

 

    

Apparent Causes (List causes that appear to have directly contributed to the incident - unsafe acts and conditions.) 

 

 

Immediate Actions Taken (List actions that will successfully prevent recurrence.) 

 

 

Print Name (First, MI, Last) ___________________________________ 

Signature: 

 

Date: 

H
R

 

Loss Time Restricted Duty Severity of Injury/Illness (Circle One) 

❑Yes      ❑No ❑Yes      ❑No Severe Moderate Minor 

Date Injury/Illness Became 

Loss Time/Restricted Duty 

Was Incident on 

Employer’s Premises? 

Is Case Recordable? (H&S) 

(If Yes, OSHA Case/File No.) 

Date You First Knew 

Of Injury/Illness 

 

 

   

Comments: 

 

Print Name (First, MI, Last) ___________________________________ 

Signature: 

 

Date: 

 

mailto:RSIMONE@CHACOMPANIES.COM


 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D 

OSHA Quick Cards & SOPs 

 
 



QUICK
CARDTM

Protect Yourself
Construction

Personal Protective
Equipment (PPE)

Eye and Face Protection
• Safety glasses or face shields are worn any time work

operations can cause foreign objects to get in the eye.
For example, during welding, cutting, grinding, nailing
(or when working with concrete and/or harmful chemi-
cals or when exposed to flying particles).  Wear when
exposed to any electrical hazards, including working on
energized electrical systems.

• Eye and face protectors – select based on anticipated
hazards.

Foot Protection
• Construction workers should wear work shoes or

boots with slip-resistant and puncture-resistant soles.
• Safety-toed footwear is worn to prevent crushed toes

when working around heavy equipment or falling
objects.

Hand Protection
• Gloves should fit snugly.
• Workers should wear the right gloves for the job

(examples: heavy-duty rubber gloves for concrete
work; welding gloves for welding; insulated gloves
and sleeves when exposed to electrical hazards).

Head Protection
• Wear hard hats where there is a potential for objects

falling from above, bumps to the head from fixed
objects, or of accidental head contact with electrical
hazards.

• Hard hats – routinely inspect them for dents, cracks or
deterioration; replace after a heavy blow or electrical
shock; maintain in good condition.

Hearing Protection
• Use earplugs/earmuffs in high noise work areas where

chainsaws or heavy equipment are used; clean or
replace earplugs regularly. 

O
S

H
A

 3
26

0-
09

N
-0

5

U.S. Department of Labor

www.osha.gov   (800) 321-OSHA

For more complete information:

Occupational
Safety and Health
Administration



CHA Consulting, Inc. 

Job Hazard Analysis 

Environmental Sampling/Outdoor Hazards 
 

 

 

 

Task Hazard Type and 

Description 

 

Hazard Control 

Working in hot 

environments 

Heat disorders including heat 

cramps, heat exhaustion, and 

heat stroke 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Sunburn 

Employers can control this hazard 

by providing heat stress training to 

exposed employees, providing 

access to shade, and allowing 

employees to gradually get used to 

hot environments. Employees 

working in hot environments are 

advised to take breaks in cool rest 

areas, rotate physically demanding 

tasks, save most demanding work 

for cooler times of day, and utilize 

the heat index chart to determine 

exposure risk. Be sure that every 

employee working in the hot 

environments is drinking one cup 

of water ever fifteen minutes. 

Recognize the signs such as above 

normal body temperature, 

headaches, nausea, cramping, 

fainting, increased heart rate, and 

pale as well as clammy skin. 

 

The risk of sunburn is higher when 

working at high elevations, or 

when working around water (from 

reflection). In these conditions, 

you can be burned even in overcast 

conditions; therefore, wear 

protective clothing and use 

sunscreen. 

  



 High wind events Severe wind events can create 
“wind throws” where strong 
winds can blow down trees 

Employees should avoid areas 
during high wind occurrences that 
exhibit previous wind damage 

Working at high altitudes Altitude sickness Recognize signs of acute mountain 

sickness including headaches, 

light-headedness, inability to catch 

one’s breath, nausea, and 

vomiting. Practice prevention by 

acclimating slowly to high 

elevations and staying hydrated. If 

the following symptoms progress, 

immediately descend to lower 

elevations and seek medical 

attention: difficulty breathing, 

chest pain, confusion, decreased 
consciousness, and loss of balance 

Electrical storms Being struck by lightning While working outside, watch the 

sky for thunderstorms and seek 

shelter before the weather 

deteriorates. Stop working in 

streams and lakes. Someone at the 

job site must be able to begin 

revival techniques (i.e. CPR) if 

someone is struck by lightning. Do 

not use telephones. If caught in 

electrical storms, seek shelter 

inside a vehicle or building. When 

in a building, keep away from 

doors, windows, plugged in 

appliances, and metal. When in a 

vehicle, avoid contact with metal 

objects inside. If outside with no 

shelter, obey the following 

procedures: do not congregate, do 

not use metal objects, avoid 

standing near isolated trees, seek 

lower elevations such as valleys or 

canyons, and avoid being on peaks 

as well as trees. If you feel your 

hairs standing on end and your 

skin tingling, this is a sign that 

lightening might be about to strike 

so crouch immediately (feet 

together, hands on knees). Wait a 

minimum of 20-30 minutes after 

the last lightning flash to return to 

the field or outside area. 



Being outdoors in cold 

weather for extended 

periods of time 

Hypothermia 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Frostbite 

Recognize the signs including 

shivering, numbness, drowsiness, 

muscle weakness, dizziness, 

nausea, unconsciousness, 

low/weak pulse, and large pupils. 

Exercise practice prevention such 

as staying dry, wearing the 

appropriate clothing (layers), listen 

to the weather forecast to plan 

accordingly, stay hydrated, cover 

head with warm clothing, and stay 

active. Be aware of the role that 

wind-chill can play in 

hypothermia; under certain 

conditions, hypothermia can occur 

without any rain or being wet. 

 
 

Dress for the weather- layers are 

best, and mittens are better than 

gloves (keeps your warm fingers 

together while warming each 

other). Wear two pairs of socks 

with the inner layer made of 

synthetic fiber, such as 

polypropylene, to wick water away 

from the skin and the outer layer 

made of wool for increased 

insulation. Shoes should be 

waterproof. Keep your head, face, 

nose, and ears covered at all times. 

Clothes should fit loosely to avoid 

a decrease in blood flow to the 

arms and legs. Always travel with 

a friend in case help is needed. Be 

especially wary of wet and windy 

conditions; the "feels like" 

temperature (wind chill) is actually 

much lower than the stated air 

temperature. The very old, those 

who are not in good physical 

condition, and people with 

diabetes and anyone with vessel 

disease should take extra 
precautions. 



Working in areas with 
limited access to clean 
drinking water 

Giardia Treat, filter, or boil drinking water. 
Do not drink untreated water from 
streams, lakes or springs. 

Working outdoors Rattlesnakes 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bears 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Mountain Lions 

Be alert and do not put your feet or 

hands where you cannot see what 

is on the ground (for example if 

you are stepping over a log and 

you cannot see what’s on the other 

side). If you encounter a rattle 

snake do not pick it up- give it a 

wide berth and walk around it. If 

bitten, seek immediate professional 

medical attention and remove 

jewelry. If bitten on an extremity 

lower than the heart, cover wound 

with a sterile band while seeking 

medical attention. 

 

If you encounter a bear, be alert 

but stay calm, and give it as much 

room as possible. Try to leave the 

area, but DO NOT RUN. Back 

away slowly. If the bear follows, 

stop and hold your ground: wave 

your arms to make yourself look 

big and talk in a normal voice. 

Work in teams of two to deter bear 

attacks. If the bear makes contact, 

surrender: fall to the ground and 

play dead (a bear will break off an 

attack once it feels the threat has 

been eliminated). If the bear 

continues to bite after you assume 

a defensive posture, its attack is 

predatory and you should fight 

back vigorously. 

 

Be alert, calm, and do not panic. If 

you see a mountain lion, do not run 

as it may stimulate its predatory 

nature. Instead, shout and wave 

arms to let it know that you are not 

prey. Fight back. 



 
Tick bites 

 

 

 

 

 

 

 

 

 

 
Roughskin Newts 

 

 

 

 

 

 

 
Bee stings 

Use DEET based repellants on 

exposed skin and/or permethrin on 

clothes. Check for ticks during and 

after field work. If you find a tick 

remove it with tweezers within 24 

hours, preferably immediately: do 

not leave the head embedded or 

extract the tick with matches, 

petroleum jelly, or other coatings 

(e.g. motor oil) 

 

Avoid handling them as their skin 

contains a potent neurotoxin. If 

necessary for the protocol, handle 

only when wearing gloves. Do not 

“lick” for “killer buzz” as people 

have died from attempting to eat 

roughskin newts 

 

If you know or suspect you are 

allergic to bee stings, carry 

appropriate allergy kits prescribed 

by a doctor for treating 

anaphylactic shock. Carry and take 

diphenhydramine (Benadryl). 

Follow the label instructions for 

allergy control. Inform your 

supervisor if you suspect you are 

allergic. Watch for ground nests 

Travel movement or work 

in area with poison oak or 

poison ivy 

Allergic reaction to poison 

oak/poison ivy plants 

Learn to recognize poison oak. 

Avoid contact by using ivy block 

and wearing long pants and long- 

sleeve shirts if traveling in dense 

areas. If skin contact is made, flush 

the area with cold water as soon as 

possible. Do not flush your skin 

with warm water or soap as it can 
open your pores and increase the 
reaction. To wash and rinse use 
Tecnu or similar product with cold 

water to remove oils. 



Encountering irrigation Unfriendly encounters with Do not wear uniforms and carry a 

pipes, marijuana criminal elements radio backpack that is not visible. 

plantation, or grow  Do not confront strangers and act 

operations  like a tourist if you must speak. 
  Work in pairs or groups. If 
  working in areas likely to contain 
  operations, check in with park staff 
  when leaving vehicle and returning 
  to vehicle. Watch for black piping 
  or other signs. If you find a 
  definite grow operation, leave 
  immediately, note the location, and 
  report it to the authorities. 



CHA Consulting, Inc. 

Job Hazard Analysis 

Heavy Equipment 

Task Hazard Type and 

Description 

Hazard Control 

Heavy equipment Pinch points 

Struck-by/Caught between 
Never work or walk under 

loads, and only one person is 

to act as the signal person. 

Avoid working near swing 

radii. 

Maintain eye contact with 

operators when approaching 

equipment. 

Rigger s and Operators must 

possess additional safety 

training for competency. 

(Competent/Qualified 

Training). 

Road grading and material 

cleanup 

Potential for personnel to be 

run over with equipment 

Struck-by/Caught between 

Ensure equipment is operated 

by qualified operator, and all 

personnel working on or near 

roadway wear reflective vests. 

Be sure that equipment back- 

up alarms are working 

properly. Always make eye 

contact with equipment 

operators prior to 

approaching. 

Personnel working near heavy 

equipment 

Slips and falls 

Struck-by/Caught between 
Make sure there is a good 

working surface. Cover or 

barricade excavations as soon 

as practical. Wear a hard hat, 

safety glasses, ear plugs, a 

Class II ANSI safety vest as 

well as steel toed boots when 
necessary. 

Operation Strains and sprains Think about your body 

position; avoid over- reaching, 

hyper-extending, location/ 

position of extremities, and 

think if you are in the best 
position for leverage. 

 



QUICK
CARDTM

Protect Yourself
Respirators

Respiratory protection must be worn whenever you are
working in a hazardous atmosphere.  The appropriate respi-
rator will depend on the contaminant(s) to which you are
exposed and the protection factor (PF) required. Required res-
pirators must be NIOSH-approved and medical evaluation
and training must be provided before use.  

Single-strap dust masks are usually not
NIOSH-approved.  They must not be used to
protect from hazardous atmospheres.
However, they may be useful in providing 
comfort from pollen or other allergens.

Approved filtering facepieces (dust masks) 
can be used for dust, mists, welding fumes,
etc.  They do not provide protection from
gases or vapors.  DO NOT USE FOR
ASBESTOS OR LEAD; instead, select from 
the respirators below.

Half-face respirators can be used for protec-
tion against most vapors, acid gases, dust or
welding fumes. Cartridges/filters must match
contaminant(s) and be changed periodically.   

Full-face respirators are more protective than
half-face respirators.  They can also be used for
protection against most vapors, acid gases,
dust or welding fumes.  The face-shield pro-
tects face and eyes from irritants and con-
taminants. Cartridges/filters must match con-
taminant(s) and be changed periodically.

Loose-fitting powered-air-purifying respirators
(PAPR) offer breathing comfort from a bat-
tery-powered fan which pulls air through fil-
ters and circulates air throughout helmet/
hood.  They can be worn by most workers
who have beards. Cartridges/filters must match
contaminant(s) and be changed periodically.

A Self-Contained Breathing Apparatus
(SCBA) is used for entry and escape from
atmospheres that are considered immediate-
ly dangerous to life and health (IDLH) or oxy-
gen deficient.  They use their own air tank.  
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U.S. Department of Labor

www.osha.gov   (800) 321-OSHA

For more complete information:

Occupational
Safety and Health
Administration



CHA Consulting, Inc. 

Job Hazard Analysis 

Slips/Trips/Falls 

Common hazards 

 Slippery surfaces (e.g., wet, oily or greasy)  

 Seasonal trip hazards (snow and ice)  

 Spills of wet or dry substances  

 Changes in walkway levels and slopes  

 Unsecured mats  

 Poor lighting  

 Debris and items stored in walkways  

 Trailing cables in pedestrian walkways  

 Smoke, steam or dust obscuring view  

 Unsuitable footwear  

Controlling hazards 

When establishing safe work practices, consider:  

 Characteristics of physical work area  

 Weather conditions (snow, ice, rain)  

 Tasks performed  

 Workers' work practices  

 Equipment  

Hazard Control/Engineering Controls 

 Type of flooring  

 Slope of surface (ramps, handrails)  

 Surface free of obstructions/holes  

 Drainage  

 Lighting levels, non-glare, contrast  

 Equipment to be used/not carrying too much at once  

 Signage  

 Sufficient space  

 Minimizing environmental influences, e.g., blocking wind to prevent wet surfaces icing 

at entrances 

 



Hazard Control/Administrative Controls 

 Training workers/awareness 

 Safe practices such as a procedure for cleaning spills or requirement for two workers to 

transport a large equipment that one worker cannot see around or can’t handle  

 Reporting hazards  

 Prompt maintenance  

 Job design (identifying tasks requiring excessive pushing/pulling, line-of-sight 

obstruction)  

 Equipment readily available  

 Addressing poor work practices  

 Inspections  

 Review slips, trips and same-level fall hazards  

Hazard Control/Housekeeping 

 Clean spills  

 Remove debris, snow and ice  

 Keep equipment clean 

 Keep wires, etc. controlled, taped, etc.   

Hazard Control/Personal Protective Equipment 

 Appropriate footwear for task, which may include appropriate heels, soles and anti-slip 

boots  
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Community Air Monitoring Plan  
 

Supplemental Remedial Investigation  

Sterling Site #1 

Curia New York, Inc. (formerly AMRI Rensselaer, Inc.) Facility 

Rensselaer, New York 

 

 

The following Community Air Monitoring Plan (CAMP) will be implemented during 

Supplemental Remedial Investigation (SRI) activities to be performed related to Sterling Site #1 

at the Curia New York, Inc. (Curia)  (formerly AMRI Rensselaer, Inc. (AMRI)) facility located at 

33 Riverside Avenue in Rensselaer, New York.  AMRI changed its name to Curia in July 2021.  

 

Air monitoring will be conducted in accordance with the New York State Department of Health 

(NYSDOH) Generic Community Air Monitoring Plan. Air monitoring will be conducted on a real-

time basis, using both hand-held field instruments and perimeter air monitoring stations, for volatile 

organic compounds (VOCs) and particulate levels at the perimeter of the exclusion zone or work area.  

• Continuous monitoring will be performed during ground intrusive activities including the 

soil boring drilling and well installation activities.  

• Data will be recorded electronically by the monitoring units and will be downloaded from 

the CAMP air monitoring stations onto a flash drive or laptop and field logged daily.   

• CAMP data records will be maintained on-site for New York State Department of 

Environmental Conservation (NYSDEC) and NYSDOH review.   

• All CAMP monitoring records will be submitted as part of the Supplemental Remedial 

Investigation Report.   

   

This CAMP is not intended for use in establishing action levels for worker respiratory protection that 

shall be described in the Site-specific HASP prepared by the Contractor for the proposed intrusive 

activities.  Rather, its intent is to provide a measure of protection for the downwind community (i.e. 

off-Site receptors including residences and businesses) from potential airborne contaminant 

releases as a direct result of the proposed remedial work activities. Reliance on this CAMP should 

not preclude simple, common-sense measures to keep VOCs, dust, and odors at a minimum around 

the work areas. The action levels specified herein require increased monitoring, corrective actions to 

abate emissions, and/or work shutdown. Additionally, this CAMP will help prevent the remedial 

construction activities from spreading contamination off-Site through the air. 
 

Particulate Monitoring, Response Levels, and Actions  

 

Particulate monitoring must be employed during ground intrusive activities associated with the 

Supplemental Remedial Investigation:  

• Soil boring drilling 

• Well installation 
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• Handling of contaminated soil (e.g., placement of drill cuttings into drums) 

 

Supplemental remedial activities will also include well development, well survey, and 

groundwater monitoring. CAMP monitoring will not be considered necessary for these activities.  

 

During soil boring drilling and well installation, particulate concentrations will be monitored 

continuously at the upwind and downwind perimeters of the exclusion zone at temporary 

particulate monitoring stations (one placed upwind and one placed downwind). The particulate 

monitoring will be performed using real-time monitoring equipment capable of measuring 

particulate matter less than 10 micrometers in size (PM-10) and capable of integrating over a 

period of 15 minutes (or less) for comparison to the airborne particulate action level. The 

equipment will be equipped with an audible alarm to indicate exceedance of the action level. In 

addition, fugitive dust migration will be visually assessed during all work activities.  

1. Reasonable fugitive dust suppression techniques must be employed during all Site 

activities which may generate fugitive dust.  Fugitive dust is expected to be minimal. 

2. Particulate monitoring must be employed during: soil boring activities, well installation 

activities, or the handling of contaminated soil.  

3. Particulate monitoring will be performed using real-time particulate monitors and will 

monitor particulate matter less than ten microns (PM10) with the following minimum 

performance standards:  

a. Objects to be measured: Dust, mists or aerosols;  

b. Measurement Ranges: 0.001 to 400 milligrams per cubic meter (mg/m³) or 1 to 400,000 

micrograms per cubic meter (µg/m³);  

c. Precision (2-sigma) at constant temperature: +/- 10 grams per cubic meter (g/m³) for 

one second averaging; and +/- 1.5 g/m³ for sixty second averaging;  

d. Accuracy: +/- 5% of reading +/- precision (Referred to gravimetric calibration with 

SAE fine test dust (mass median diameter (mmd)= 2 to 3; g-2.5, as aerosolized);  

e. Resolution: 0.1% of reading or 1g/m³, whichever is larger;  

f. Particle Size Range of Maximum Response: <0.1 to 10 microns (µm);  

g. Total Number of Data Points in Memory: 10,000 or greater;  

h. Logged Data: Each data point with average concentration, time/date and data point 

number  

i. Run Summary: overall average, maximum concentrations, time/date of maximum, total 

number of logged points, start time/date, total elapsed time (run duration), short-term 

exposure limit (STEL) concentration and time/date occurrence, averaging (logging) 

period, calibration factor, and tag number;  

j. Alarm Averaging Time (user selectable): real-time (1-60 seconds) or STEL (15 

minutes), alarms required.  Personnel conducting air monitoring must be immediately 

notified of any alarms by remote sensors, text messaging, or other similar equipment.  

Utilizing periodic checks of instrumentation in alarm mode only is not acceptable 

monitoring practice. 

k. Operating Time: 48 hours (fully charged NiCd battery); continuously with charger;  

l. Operating Temperature: 0 to 50 ˚C (14 to 122 ˚F); and 

m. Operating Humidity: 10 to 99 percent Relative Humidity. 
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4. Particulate levels will be monitored immediately downwind at the intrusive activities and 

integrated over a period not to exceed 15 minutes.  Consequently, instrumentation shall 

require necessary averaging hardware to accomplish this task.   

5. The action level will be established at 150 µg/m³ (15 minutes average). While conservative, 

this short-term interval will provide a real-time assessment of on-Site air quality to assure 

both health and safety. If particulate levels are detected in excess of 150 µg/m³, the upwind 

background level must be confirmed immediately. If the working Site particulate 

measurement is greater than 100 µg/m³ above the background level, additional dust 

suppression techniques must be implemented to reduce the generation of fugitive dust and 

corrective action taken to protect Site personnel and reduce the potential for contaminant 

migration. Corrective measures may include increasing the level of personal protection for 

on-Site personnel and implementing additional dust suppression techniques.  Should the 

action level of 150 µg/m³ continue to be exceeded work must stop and Project Managers 

from Curia, CHA, and NYSDEC must be notified. The notification shall include a 

description of the control measures implemented to prevent further exceedances.  

6. Methodologies (e.g., wet drilling methods) will be employed during intrusive Site work to 

minimize the generation of dust.  However, it must be recognized that the generation of 

dust from contaminated soil that migrates off-Site, has the potential for transporting 

contaminants off-Site. There may be situations when dust is being generated and leaving 

the Site and the monitoring equipment does not measure PM10 at or above the action level. 

Since this situation has the potential to allow for the migration of contaminants off-Site, it 

is unacceptable. While it is not practical to quantify total suspended particulates on a real-

time basis, it is appropriate to rely on visual observation. If dust is observed leaving the 

working Site, additional dust suppression techniques will be employed. 

7. All readings will be recorded and be available for review by the NYSDEC, NYSDOH and 

County Health personnel, if requested. 

 

The following techniques have been shown to be effective for the controlling of the generation and 

migration of dust during investigation activities:  

• Wetting equipment and exposed soil faces;   

• Covering soil cuttings with polyethylene sheeting or drumming soil cuttings in 55-gallon 

drums with lids.    

• Moving soil in properly tarped or watertight containers; and 

• Restricting vehicle speeds to 10 mph. 

 

When techniques involving water application are used, care must be taken not to use excess water, 

which can result in unacceptably wet conditions. Using atomizing sprays will prevent overly wet 

conditions, conserve water, and provide an effective means of suppressing the fugitive dust. 

 

The evaluation of weather conditions is necessary for proper fugitive dust control. When extreme 

wind conditions make dust control ineffective, as a last resort remedial actions may need to be 

suspended. There may be situations that require fugitive dust suppression and particulate 

monitoring requirements with action levels more stringent than those provided above. Under some 
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circumstances, the contaminant concentration and/or toxicity may require additional monitoring 

to protect Site personnel and the public.  This must be evaluated when a health and safety plan is 

developed and when appropriate suppression and monitoring requirements are established for 

protection of health and the environment. 

 

VOC Monitoring, Response Levels, and Actions  

 

VOCs will be monitored at upwind and downwind locations adjacent to the ground intrusive work 

area. VOCs will be monitored on a continuous basis, concurrently with fugitive dust monitoring. 

The monitoring work should be performed using a 10.6 electron volt (eV) PID. The equipment 

should be calibrated at least daily for the contaminant(s) of concern or for an appropriate surrogate. 

The equipment should be capable of calculating 15-minute running average concentrations, which 

will be compared to the levels specified below.  

1. If the ambient air concentration of total organic vapors at the downwind perimeter of the 

work area or exclusion zone exceeds 5 parts per million (ppm) above background for the 

15-minute average, work activities must be temporarily halted and monitoring continued. 

If the total organic vapor level readily decreases (per instantaneous readings) below 5 ppm 

over background, work activities can resume with continued monitoring.  

2. If total organic vapor levels at the downwind perimeter of the work area or exclusion zone 

persist at levels in excess of 5 ppm over background but less than 25 ppm, work activities 

must be halted, the source of vapors identified, corrective actions taken to abate emissions, 

and monitoring continued. After these steps, work activities can resume provided that the 

total organic vapor level 200 feet downwind of the exclusion zone or half the distance to 

the nearest potential receptor or residential/commercial structure, whichever is less - but in 

no case less than 20 feet, is below 5 ppm over background for the 15-minute average.  

3. If the organic vapor level is above 25 ppm at the perimeter of the work area, activities must 

be shutdown.  

4. All 15-minute readings will be recorded and be available for NYSDEC and NYSDOH 

personnel to review if requested. Instantaneous readings, if any, used for decision purposes 

will also be recorded.  
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