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EXECUTIVE SUMMARY 

The following provides a brief summary of the controls implemented for the Site, as well as the 
inspections, monitoring, maintenance and reporting activities required by this Interim Site 
Management Plan (ISMP): 

NYSDEC Site No. 516008 Site Identification: Saranac Lake Gas Co., OU02 & OU03 
24 Payeville Road 
Village of Saranac Lake, NY 

Institutional Controls: 1. The property may be used for recreational use; 

2. Institutional Controls are in place per this ISMP. 

3. All engineering controls (ECs) must be inspected at a 
frequency and in a manner defined in the ISMP. 

Annual inspection of ECs will include visual and olfactory 
inspection of OU02 and OU03. 

Engineering Controls: 1. Barrier/Cover Systems - Reactive Core Mat (RCM) at OU02 
and AquaBlok® at OU03. 

Inspections: Frequency 

1. Barrier/Cover Systems at OU03 and (OU02) Year 1: Quarterly 
Year 2: Biannually 
Year 3+: Annually 

Monitoring: 

1. Sediment OU02 Year 1: Quarterly 
Year 2: Biannually 
Year 3+: Annually 

2. Surface Water at OU02 and OU03 Year 1: Quarterly 
Year 2: Biannually 
Year 3+: Annually 

3. Groundwater at OU02 Year 1: Quarterly 
Year 2: Biannually 
Year 3+: Annually 

Maintenance: 

1. Barrier / Cover systems at OU02 and OU03 As needed 

ES-1 
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NYSDEC Site No. 516008 Site Identification: Saranac Lake Gas Co., OU02 & OU03 
24 Payeville Road 
Village of Saranac Lake, NY 

Reporting: 

1. Inspection Reports Within 30 
inspection 

days of an 

2. Periodic Review Report Annually 

Further descriptions of the above requirements are provided in detail in the latter sections of this 

ISMP and associated appendices. In addition to the periodic inspections and reporting required for 

this ISMP, additional restoration inspections are required by the Army Corps of Engineers (ACOE) 

related to Permit Application No. NAN-2017-00440-UDE (ACOE Permit). The associated 

restoration plan, permit applications, follow-up correspondences, and inspection forms are included 

discussed in Section 4.0. 

ES-2 
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1.0 INTRODUCTION 

1.1 GENERAL 

This Interim Site Management Plan (ISMP) is a required element of the remedial program for the 

Saranac Lake Gas Company, Inc. site (Site) located in the Village of Saranac Lake, New York 

(hereinafter referred to as the “Site”). The Site is currently in the New York State (NYS) Inactive 

Hazardous Waste Disposal Site Remedial Program Site No. 516008 which is administered by New 

York State Department of Environmental Conservation (NYSDEC). The Site is comprised of three 

operable units (OUs): OU01 the former manufactured gas plant (MGP) property, which is where the 

release of contaminants occurred; OU02 a 0.75 mile stretch of Brandy Brook which is situated 

adjacent to the northern boundary of OU01 and flows generally northwestward to Pontiac Bay of 

Lake Flower; and OU03 the Pontiac Bay portion of Lake Flower. OU02 and OU03 were remediated 

in accordance with the Records of Decision (RODs) dated March 2016 and March 2015 respectively 

(NYSDEC, 2016; NYSDEC 2015b). Only OU02 and OU03 are covered by this ISMP. Once 

remedial activities at OU01 are complete this ISMP will be revised and finalized as a Site-Wide Site 

Management Plan for the entire site encompassing OU01, OU02 and OU03. 

After completion of the remedial work at OU02 and OU03, some contamination was left at this Site, 

which is hereafter referred to as “remaining contamination.” 

This ISMP was prepared to manage remaining contamination at the Site. This plan has been approved 

by the NYSDEC, and compliance with this plan is required. This ISMP may only be revised with the 

approval of the NYSDEC. 

It is important to note that: 

• This ISMP details the site-specific implementation procedures that are required by the 
NYSDEC. 

• Failure to comply with this ISMP is also a violation of Environmental Conservation Law, 6 
New York Codes, Rules and Regulations (NYCRR) Part 375 and thereby subject to 
applicable penalties. 

1-1 

4.2 report.hw.516008.2019-09-19.Saranac Lake_iSMP_Final 



  
  

   

 

  

 

 

   

  

   

    

  

  

  

    

            

 

  

  

   

 

         

 

   
 

 

    
       

 

 

Interim Site Management Plan – Saranac Lake Gas Company, Inc. September 2019 
NYSDEC – Site No. 516008 
MACTEC Engineering and Consulting, P.C., Project No. 3611181219 

Reports associated with the Site can be viewed by contacting the NYSDEC or its successor agency 

managing environmental issues in New York State. A list of contacts for persons involved with the 

Site is provided in Appendix A of this ISMP. 

This ISMP was prepared by MACTEC Engineering and Consulting, P.C. (MACTEC), on behalf of 

the NYSDEC, in accordance with the requirements of the NYSDEC’s Division of Environmental 

Remediation (DER)-10 (“Technical Guidance for Site Investigation and Remediation”), dated May 

2010 (NYSDEC, 2010), and the guidelines provided by the NYSDEC. This ISMP addresses the 

means for implementing the required Engineering Controls (ECs). 

1.2 REVISIONS 

Revisions to this plan will be proposed in writing to the NYSDEC’s project manager. Revisions will 

be necessary upon, but not limited to, the following occurring:  a change in media monitoring 

requirements, post-remedial removal of contaminated sediment or soil, or other significant change 

to the Site conditions. The NYSDEC will provide a notice of any approved changes to the ISMP, 

and append these notices to the ISMP that is retained in its files. 

1.3 NOTIFICATIONS 

Notifications will be submitted to the NYSDEC, as needed, in accordance with NYSDEC’s DER – 

10 for the following reasons: 

• 60-day advance notice of any proposed changes in Site use that are required by 6NYCRR 
Part 375 and/or Environmental Conservation Law. 

• 7-day advance notice of any field activity associated with the remedial program. 

• 15-day advance notice of any proposed ground-intrusive activity pursuant to the Excavation 
Work Plan (EWP). 

• Notice within 48-hours of any damage or defect to the foundation, structures or EC that 
reduces or has the potential to reduce the effectiveness of an EC, and likewise, any action to 
be taken to mitigate the damage or defect. 

• Verbal notice by noon of the following day of any emergency, such as a fire; flood; or 
earthquake that reduces or has the potential to reduce the effectiveness of ECs in place at the 
Site, with written confirmation within 7 days that includes a summary of actions taken, or to 
be taken, and the potential impact to the environment and the public. 

• Follow-up status reports on actions taken to respond to any emergency event requiring 
ongoing responsive action submitted to the NYSDEC within 45 days describing and 
documenting actions taken to restore the effectiveness of the ECs. 

1-2 
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Any change in the ownership of the Site or the responsibility for implementing this ISMP will include 

the following notifications: 

• At least 60 days prior to the change, the NYSDEC will be notified in writing of the proposed 
change. This will include a certification that the prospective purchaser/Remedial Party has 
been provided with a copy of the ROD, and all approved work plans and reports, including 
this ISMP. 

• Within 15 days after the transfer of all or part of the Site, the new owner’s name, contact 
representative, and contact information will be confirmed in writing to the NYSDEC. 

Table 1.1 below includes contact information for the above notification. The information on this 

table will be updated as necessary to provide accurate contact information. A full listing of Site-

related contact information is provided in Appendix A. 

Table 1.1:  Notifications 
Name Contact Information 

Sarah Saucier , NYSDEC Project Manager (518) 402-9675, sarah.saucier@dec.ny.gov 

Jamie Welch, MACTEC Project Manager (208) 828-3479, jamie.welch@woodplc.com 

* Note: Notifications are subject to change and will be updated as necessary. 
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2.0 SUMMARY OF PREVIOUS INVESTIGATIONS AND REMEDIAL ACTIONS 

The following narrative provides an investigation and remedial history timeline for the Site.  Full 

titles for each of the reports referenced below are provided in Section 8.0 - References. 

Previous investigations: 

• NYSDEC, 1989 Spill Report.  indicated stratified layers and pockets of coal tar-like material 
were observed at depths of 6 to 8 feet during the excavation of a residential sewer line located 
adjacent to Brandy Brook. 

• MACTEC, 2007 – Site Characterization Report 

• MACTEC, 2015c - Remedial Investigation Report 

• MACTEC, 2015b,a -Feasibility Study Reports (OU03-January, OU02-August) 

• MACTEC 2017a- Pre-design Investigation Field Activities Report 

• MACTEC  2017b - Remedial Design Basis Report 

2.1 SITE INVESTIGATIONS 

2.1.1 Site History 

The Site is comprised of three OUs: OU01 the former manufactured gas plant (MGP) property, which 

is where the release of contaminants occurred; OU02 a 0.75 mile stretch of Brandy Brook which is 

situated adjacent to the northern boundary of OU01 and flows generally northwestward to Pontiac 

Bay of Lake Flower; and OU03 the Pontiac Bay portion of Lake Flower (Figure 2.1). 

The Saranac Lake Gas Company manufactured lighting gas (coal gasification) for the Village of 

Saranac Lake from the late 1800s to approximately the 1940s (NYSDEC, 2013).  Based on the 

operational age of this MGP site, the most likely method of gas manufacturing was via the Carbureted 

Water Gas process.  In general, this method involved: 

• Coal heated in closed retorts in which the coal was prevented from combusting by limiting 
the oxygen. 

• During the heating process steam was injected into the retort and a chemical reaction 
occurred that produced a flammable gas mixture. 

• Liquid petroleum hydrocarbons were sprayed into the hot gas mixture creating additional 
methane. 

• The gas was collected, cooled, and purified before being used. 

2-1 
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• Condensed tar (coal-tar) was produced as a by-product. 

While the former MGP-plant was operating, releases of MGP-waste to the environment occurred 

within OU01. It appears direct surface discharge of waste occurred to Brandy Brook (OU02) and 

migrated to Pontiac Bay of Lake Flower (OU03).  Non-aqueous phase liquids (NAPL) and residual 

product are present within OU01 and impacting groundwater migrating from the Site. 

The remedial investigation (RI) evaluated the nature and extent of contamination present in the 

environment related to historical activities at the former MGP.  An RI report was completed in 

January 2015, which summarized the findings of the RI (MACTEC, 2015a). 

The by-product coal tar does not readily dissolve in water.  Although most coal tars are slightly 

denser than water, the difference in density is slight.  Consequently, they can either float or sink 

when in contact with water.  Coal tar is a reddish brown oily liquid by-product resulting from 

manufacturing of coal gas and contains a number of different chemical constituents that are a cause 

for concern when left untreated in the environment.  The contaminants of concern resulting from the 

by-products in the MGP process include: 

• Two predominant contaminant classifications are present in coal-tar: volatile organic 
compounds (VOCs) and semi-volatile organic compounds (SVOCs).  MGP-related VOCs 
are specifically characterized by four compounds; benzene, toluene, ethyl benzene and 
xylene (BTEX compounds).  BTEX compounds often represent a small percentage of the 
mass of MGP-related waste, but are the most soluble and therefore are the most likely to 
migrate in groundwater.  BTEX compounds are also the most volatile and are thus the most 
likely to migrate through subsurface soils as vapors or soil gas.  SVOCs found in coal-tar are 
known as polycyclic aromatic hydrocarbons (PAHs).  Naphthalene, a PAH, is present in 
coal-tar in relatively high concentrations and was used as an indicator compound for 
detecting MGP-related waste in media. 

• Light oil, a secondary by-product of the gasification process, contains VOCs including: 
benzene, toluene, ethyl benzene, and xylenes, naphthalene and trimethylbenzenes, 
collectively referred to as petroleum-related VOCs. 

• Phenols in coal-tar acids form during the cooling of the manufactured gas. 

• Purifier box waste (typically wood chips with tar residuals) contains complex-cyanide 
compounds as well as sulfur (which may cause changes in pH). 

• Coal ash and purifier waste contain metals which may include: aluminum, antimony, arsenic, 
barium, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, selenium, 
silver, vanadium, and zinc. 
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2.1.2 Site Characterization 

Site Characterization (SC) field activities were conducted at the former Saranac Lake Gas Co. Inc. 

Site between 30 April and 4 May 2007.The purpose of this investigation was to determine whether 

a consequential amount of hazardous waste had been disposed at the Site as a result of past site 

activities related to the former MGP. Results of the SC investigation are described below, and can 

be found in the Site Characterization report (MACTEC, 2007): 

• Field observations from test pits and direct push soil boring indicate the presence of MGP-
related waste on-site, including wood debris and fibers (purifier waste), tar-like and oily 
residues, elevated photoionization detector readings, strong MGP-related odors, and 
“Prussian blue” sheens. 

• VOCs, including benzene, toluene, naphthalene, ethylbenzene, and xylene, were detected in 
nearly all soil samples within the perimeter fence and two offsite locations in concentrations 
exceeding the NYSDEC Soil Cleanup Objectives (SCOs). MGP related SVOCs were 
detected in 13 of 21 soil samples. 

• VOC contaminants likely related to MGP wastes were detected above NYS Class GA 
groundwater standards at 8 of 12 locations tested. MGP related SVOC compounds were 
detected above groundwater standards at 7 of 11 locations analyzed. 

• MGP-related VOCs and SVOCs were detected at concentrations in excess of sediment 
screening criteria in all locations adjacent to and downstream of OU01, with the highest 
concentration observed within Brandy Brook, roughly 300 feet north of OU01. 

Several data gaps were identified during the SC, which were later investigated during the RI. For a 

description of SC investigative findings, see the MACTEC Site Characterization Report dated 

October 2007. 

2.1.3 Remedial Investigation 

RI field investigations were completed at the Site between August 2013 and October 2014 to evaluate 

the nature and extent of contamination present in the environment related to historical activities at 

the former MGP (MACTEC, 2015c). This investigation included an evaluation of visual impacts to 

soil, groundwater, surface water, and sediment, and a comparison to applicable NYS Standards, 

Criteria, and Guidance values (SCGs). The RI was implemented predominately based on visual 

observations to identify MGP-impacted soils and sediment. RI field observations (visual, olfactory 

and photoionization detector field scan) were supported by a sub-set of analytical sampling 

results. As discussed in detail in the RI report, where MGP-like product or staining was observed, 
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analytical results exceeded SCGs; where no observable impacts of MGP-like wastes were noted, 

analytical concentrations were generally below applicable SCGs. 

The RI concluded: 

• OU01 - Soil and groundwater are impacted with MGP waste. Volatile organic compounds 
and Semi-volatile organic compounds were detected in soils at concentrations exceeding the 
New York State Part 375 SCOs for residential, commercial and industrial use scenarios. 
Groundwater concentrations within and downgradient from OU01 exceed the NYS Part 703 
GA Standards. The extent of groundwater contamination downgradient of OU01 has not 
been fully delineated.  The volume of MGP-impacted soil is estimated to be approximately 
38,500 cubic yards (cy). 

• OU02 - Sediment in Brandy Brook is impacted with MGP waste at concentrations exceeding 
both Class A and B Sediment Guidance Values (SGVs) and therefore meets the definition 
of a Class C sediment which has a high potential to be toxic to aquatic life.  Contaminants 
were not detected in surface water at concentrations exceeding SCGs.  The volume of MGP-
impacted sediment exceeding Class A SGVs within the stretch of OU02 is estimated to be 
approximately 4,800 cy. 

• OU03 - Sediment in Pontiac Bay of Lake Flower was found to be visually impacted with 
MGP waste at concentrations exceeding both Class A and B SGVs and therefore meets the 
definition of a Class C sediment which has a high potential to be toxic to aquatic 
life. Contaminants were not detected in surface water at concentrations exceeding 
SCGs. The volume of MGP-impacted sediment exceeding Class A SGVs is estimated to be 
approximately 16,900 cy. 

The former Saranac Lake Gas Company manufactured lighting gas through the coal gasification 

process for the Village of Saranac Lake. According to Sanborn insurance maps and photos obtained 

from the Saranac Lake Free Library, the gas company likely operated until the 1930s or 1940s and 

included two above-ground gas holders, a building housing the purifier and retort (heating) 

operations, as well as additional areas for coal storage and offices. 

2.2 FEASIBILITY STUDIES 

Following the issuance of the RI report, feasibility studies were developed for OU02 and OU03 in 

August 2015 and January 2015, respectively (MACTEC 2015a; MACTEC 2015b). Following the 

feasibility studies, the NYSDEC issued RODs for OU02 and OU03 dated March 2016 and March 

2015, respectively (NYSDEC 2016; NYSDEC 2015b), which outlined the selected remedial 

alternatives for each OU. 
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2.3 REMEDIAL ACTIVITIES 

Between May and December 2018, OUs 02 and 03 were remediated in accordance with the RODs 

dated March 2016 and March 2015 (NYSDEC 2016; NYSDEC 2015b), respectively. Remediation 

of the Site commenced with OU03, Pontiac Bay, which included the removal of contaminated 

sediments via dredging, solidification/stabilization of contaminated sediments in on-site staging 

areas, and offsite disposal of contaminated sediment at an approved disposal facility. Approximately 

13,500 cy of material was removed from the bay over an approximately 76,000 square foot area.  

Turbidity curtains and constant turbidity monitoring were used during the remedial process to prevent 

migration of turbidity to the unaffected areas of Pontiac Bay and Lake Flower. Confirmatory 

sediment samples were collected after the estimated depth of contamination was dredged.  Dredging 

continued until sample results were below the SGVs. In areas where the extent of contamination 

could not be dredged along the shoreline, Aquablok® was placed over contamination prior to 

backfilling. AquaBlok is an impermeable, patented, composite-aggregate technology typically 

comprised of a dense aggregate core, clay or clay-sized materials, and polymers. After installation 

of Aquablok®, backfill and/or riprap was placed to restore the excavated area. 

In additional to the removal of impacted sediments from the Pontiac Bay, in-situ stabilization (ISS) 

was conducted in an area adjacent to the bay, over approximately 2,800 square feet, along the south 

and southeast bank to render impacted soils immobile.  First, the top 5 feet of soil was excavated 

prior to conducted ISS from 5 to 15 feet below ground surface.  ISS included mixing Portland cement 

into the soil using an excavator with a skeleton bucket and systematically conducting ISS one cell at 

a time. Soil cores of stabilized soil were collected from each cell and tested for strength at day 4 , 7, 

14 and 28 after mixing to ensure that a minimum of 40-PSI was achieved after 28-days. Once 

complete, and strength was achieved, the area was backfilled to pre-existing elevations. 

Remediation of OU02 was conducted by isolating and dewatering Brandy Brook, excavating 

contaminated sediment via a long reach excavator, and backfilling with certified clean material. 

Contaminated sediment was solidified and stabilized as needed and disposed of at an approved offsite 

disposal facility. Approximately 6,400 cy of material was removed from the brook over an 

approximately 30,000 square foot area.  In areas where contaminated sediment could not be reached, 

reactive core mat (RCM) was installed. RCM is a permeable material that absorbs NAPL but allows 

water to pass through. RCM was also used in Brandy Brook near OU01 where seeps with visual 
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contamination were identified flowing into the brook.  Multiple layers of RCM were installed in this 

area, with clean backfill and monitoring points installed between them. These monitoring points 

allow for visual/olfactory inspection of mid-RCM layer water in order to identify RCM 

breakthrough. 

2.4 SITE LOCATION AND DESCRIPTION 

The former Saranac Lake Gas Company (OU01), Inc. Site, located at 24 Payeville Road in the 

Village of Saranac Lake, Essex County, New York and is identified on the Essex county tax map as 

#32.215-3-1.000.  OU02, Brandy Brook is located adjacent to and north of OU01.  The brook follows 

the Adirondack Scenic Railroad for approximately 950 feet. It then turns westward, is culverted 

under the railroad right of way, and extends roughly 700 feet along Brandy Brook Road and into 

Pontiac Bay of Lake Flower. 

OU02 is located immediately north of OU01 and is bordered by the Adirondack Scenic Railroad to 

the west and residential properties to the east. After turning westward at the corner of Pine Street, 

OU02 is bordered by Brandy Brook Road to the north and residential properties to the south. OU03, 

Pontiac Bay, is bordered by public recreation/greenspace areas the north and commercial business 

property to the east; Lake Flower extends to the south and west from the bay. Figure 2.2 shows the 

extent of OU02 and OU03 and the adjacent parcels, some of which are also depicted in site surveys 

included in Appendix B. Table 2.1 lists the property owners within or abutting the extent of the Site. 

The owners of the OU01 parcels at the time of issuance of this ISMP are: 

AmeriGas Propane, LP 
460 North Gulph Road 
King of Prussia, PA 19406 

NiSource, Inc. 
801 E. 86th Avenue 
Merrillville, IN 46410 
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2.5 PHYSICAL SETTING 

2.5.1 Land Use 

OU02 and OU03 are both water bodies which are used for recreational purposes. Properties abutting 

OU02 an OU03 are residential, commercial and public recreation areas, as shown on Figure 2.2. 

OU02 consists of an approximately 0.75 mile stretch of Brandy Brook, which flows westerly along 

the northern boundary of OU01, where it then turns to the north and continues in a northerly direction 

parallel to the railroad tracks on the west and residential, village owned and commercial properties 

to the right for approximately 1,000 feet before turning to the west and flowing parallel to Brandy 

Brook Road for approximately 700 feet, where it discharges to Pontiac Bay (OU03) in Lake Flower. 

The brook is culverted under the railroad tracks bordering the Site,  under four separate residential 

driveway crossings along Brandy Brook Road and under Slater Avenue and Lake Flower Avenue. 

The driveway crossings range from eight to 20 feet long and the culverted section below Slater 

Avenue and Lake Flower Avenue is approximately 250 feet long.  The brook channel is 

approximately three to five feet wide.  

OU03 includes Pontiac Bay and an adjacent area within Lake Flower.  Pontiac Bay (approximately 

4 acres) is located within the northeast portion of Lake Flower adjacent to the intersection of Lake 

Flower Avenue and River Street.  Lake Flower is a Class AA designated water body (MACTEC 

2015c). OU03 surrounding properties include the Saranac Lake Resort (under development), village 

owned property and NYSDEC property. 

2.5.2 Hydrogeology 

The depth to groundwater in OU02 ranges from 6.28 feet below ground surface (bgs) on the western 
edge of the brook to 8.65 feet bgs on the northern side of the brook adjacent to OU01.  The bed of 
Brandy Brook along the northern edge of OU01 is approximately four feet above the water elevation 
in nearby wells indicating that the brook is a perched stream that recharges the groundwater table.  
The potential discharge point for groundwater beneath the impacted reach of Brandy Brook (OU02) 
is likely Pontiac Bay in Lake Flower (OU03).  Seasonal variation in precipitation may affect surface 
water features (i.e., Brandy Brook to the north and drainage ditches located south of OU01) and 
influence shallow groundwater flow migrating from the Site. 
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Groundwater elevations were evaluated during the RI and a groundwater contour map is shown in 

Figure 2.3. Groundwater elevation data from the RI is provided in Table 2.2. A summary of 

groundwater monitoring well construction for wells installed during the RI is provided in Table 2.3. 

Additional wells installed for the purpose of pre-design remediation at OU02 and OU03, but were 

not used for groundwater contours and are not anticipated to be monitored as part of this ISMP are 

not included in Table 2.3 as they are likely to be abandoned. 

2.6  REMEDIAL ACTION OBJECTIVES 

The following remedial action objectives (RAOs) were identified in the associated RODs for OU02 
and OU03. 

2.6.1 OU02 Remedial Action Objectives 

The RAOs for OU02 as listed in the ROD dated March 2016 (NYSDEC, 2016) include: 

Groundwater RAOs for Environmental Protection: 
• Prevent the discharge of contaminants to surface water. 

• Remove the source of ground or surface water contamination. 

Soil RAOs for Public Health Protection: 
• Prevent ingestion/direct contact with contaminated soil. 

• Prevent inhalation of or exposure from contaminants volatilizing from contaminants in soil. 

Soil RAOs for Environmental Protection: 
• Prevent migration of contaminants that would result in groundwater or surface water 

contamination. 

• Prevent impacts to biota from ingestion/direct contact with soil causing toxicity or impacts 
from bioaccumulation through the terrestrial food chain. 

Sediment RAOs for Public Health Protection: 
• Prevent direct contact with contaminated sediments. 

• Prevent surface water contamination which may result in fish advisories. 

Sediment RAOs for Environmental Protection: 
• Prevent releases of contaminant(s) from sediments that would result in surface water levels 

in excess of (ambient water quality criteria). 

• Prevent impacts to biota from ingestion/direct contact with sediments causing toxicity or 
impacts from bioaccumulation through the marine or aquatic food chain. 
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• Restore sediments to pre-release/background conditions to the extent feasible. 

2.6.2 OU03 Remedial Action Objectives 

The RAOs for OU03 as listed in the ROD dated March 2015 (NYSDEC, 2015b) include: 

Sediment RAOs for Public Health Protection: 
• Prevent direct contact with contaminated sediments. 

• Prevent surface water contamination which may result in fish advisories. 

Sediment RAOs for Environmental Protection: 
• Prevent releases of contaminant(s) from sediments that would result in surface water levels 

in excess of (ambient water quality criteria). 

• Prevent impacts to biota from ingestion/direct contact with sediments causing toxicity or 
impacts from bioaccumulation through the marine or aquatic food chain. 

• Restore sediments to pre-release/background conditions to the extent feasible. 

2.7 REMAINING CONTAMINATION 

There are areas of residual sediment/soil contamination (i.e. “remaining contamination”) in OU02 

and OU03 (Figures 2.4 and 2.5 respectively).  Tables 2.4 and 2.5 present the sediment and soil sample 

results that exceed the SCGs and/or had visual MGP impacts after completion of the remedial action 

for OU02.  Table 2.6 presents the sediment results that exceed the SCGs after completion of the 

remedial action for OU03. 

2.7.1 Sediment and Soil 

OU02, Brandy Brook, was remediated by excavating sediments contaminated with coal tar related 

PAHs to class A SGVs with the exception of areas shown on Figure 2.4. In locations where visually 

impacted sediment remained or laboratory results indicated that SGVs were not achieved, but 

additional sediment could not be reached or remediation was logistically impractical, RCM was 

installed to prevent migration of remaining NAPL from soils/groundwater to the sediment/surface 

water. In some instances, the extent of contamination could not be remediated because the impacts 

extended too close to structures (e.g. beneath the railroad tracks) or too deep to maintain an open 

excavation. Additionally, as shown on Table 2.4, there are three locations where pesticide 
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Endosulfan 1 was detected slightly above the sediment cleanup criteria and is not located under 

RCM. 

In an area adjacent to OU01, seeps were identified within the brook bank with visual contamination 

flowing into Brandy Brook. Extending the excavation towards OU01 did not occur as OU01 will be 

remediated at a later date.  Therefore, RCM was placed over the seep area to prevent migration of 

NAPL from the seeps to the brook. 

OU03, Pontiac Bay of Lake Flower, was also remediated by excavating sediments contaminated with 

coal tar related PAHs to Class A SGVs with the exception of an area approximately 200 feet long 

along the southern sidewall of the Bay to avoid cave-in of adjacent land. Based on confirmation soil 

results of this triangular wedge of contaminated sediment, Aquablok®, an impermeable barrier, was 

installed over approximately 150 feet of the area to prevent migration of coal tar from contaminated 

sediment. 

Clean backfill and riprap was used to restore the bay as shown in the “As Built” drawings provided 

in Appendix C. 

2.7.2 Groundwater 

No remediation for groundwater was conducted at OU02 or OU03.  The source of potential 

groundwater contamination has been removed, and the conceptual site model does not suggest that 

groundwater is discharging to surface water.  However, groundwater will be monitored at one 

location, MW-201, located adjacent to Brandy Brook to evaluate concentrations over time. 

2.7.3 Surface Water 

There were no RAOs for surface water within OU02 or OU03. 

2.7.4 Soil Vapor 

There is no concern for soil vapor intrusion from OU02 or OU03 related sources. 
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3.0 INSTITUTIONAL AND ENGINEERING CONTROL PLAN 

3.1 GENERAL 

Since remaining contamination exists at the Site, Institutional Controls (ICs) and ECs are required 

to protect human health and the environment. This IC/EC Plan describes the procedures for the 

implementation and management of IC/ECs at the Site. The IC/EC Plan is one component of the 

ISMP and is subject to revision by the NYSDEC. 

This plan provides: 

• A description of IC/ECs on the Site; 

• The basic implementation and intended role of each IC/EC; 

• A description of the key components of the ICs set forth in this ISMP; 

• A description of the controls to be evaluated during each required inspection and periodic 
review; 

• A description of plans and procedures to be followed for implementation of IC/ECs, such as 
the implementation of the EWP (as provided in Appendix D) for the proper handling of 
remaining contamination that may be disturbed during maintenance or redevelopment work 
on the Site; and 

• Any other provisions necessary to identify or establish methods for implementing the IC/ECs 
required by the Site remedy, as determined by the NYSDEC. 

3.2 INSTITUTIONAL CONTROLS 

Institutional controls are required to: (1) implement, maintain and monitor EC systems; (2) prevent 

future exposure to remaining contamination; and, (3) limit the use and development of the Site to 

recreational uses only. Adherence to these ICs on the Site is required by this ISMP and will be 

implemented under this ISMP. ICs identified in this ISMP may not be discontinued without an 

amendment to this ISMP delisting of the Site. 

These ICs will be implemented to prevent any future, non-recreational use of the Site which includes 

on-site excavation and building. 

• OU02 and OU03 may be used for recreational use; 

• All ECs must be maintained as specified in this ISMP; 

• All ECs must be inspected at a frequency and in a manner defined in the ISMP. 
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• The use of groundwater underlying the property is prohibited without necessary water 
quality treatment as determined by the New York State Department of Health or the 
Essex County Department of Health to render it safe for use as drinking water or for 
industrial purposes, and the user must first notify and obtain written approval to do so 
from the Department. 

• Environmental monitoring must be performed as defined in this ISMP; 

• Data and information pertinent to site management must be reported at the frequency 
and in a manner as defined in this ISMP; 

• All future activities that will disturb remaining contaminated material must be conducted 
in accordance with this ISMP; 

• Monitoring to assess the performance and effectiveness of the remedy must be 
performed as defined in this ISMP; 

• Maintenance, monitoring, inspection, and reporting of any physical component of the 
remedy shall be performed as defined in this ISMP; 

• Access to the Site must be provided to agents, employees or other representatives of the 
State of New York with reasonable prior notice to the property owner to assure 
compliance with the restrictions identified in this ISMP. 

3.3 ENGINEERING CONTROLS 

Engineering controls utilized on-site include Aquablok®, installed over remaining contamination 

within OU03, and RCM, installed over remaining contamination in OU02. Areas where RCM and 

Aquablok® were placed are depicted on Figures 2.4 and 2.5.  Backfill was placed over these barrier 

layers to protect them from environmental factors and anthropogenic disturbances. Inspection of 

these areas will be required quarterly for the first year following remediation, biannually the second 

year, and annually in all subsequent years; inspection reports will be distributed within 30 days of a 

Site inspection. 

3.3.1 Cover (or Cap)  

Exposure to remaining contamination at the Site is prevented by a barrier cover system (cap) which 

is comprised of Aquablok® and RCM covered with a minimum of 12 inches of clean soil. Figures 

2.4 and 2.5 presents the locations of the cover systems and applicable barrier layers (RCM and 

Aquablok®). The EWP provided in Appendix D outlines the procedures required to be implemented 

in the event the cover system is breached, penetrated or temporarily removed, and any underlying 

remaining contamination is disturbed. Procedures for the inspection of this cover are provided in the 

Monitoring and Sampling Plan included in Section 4.0 of this ISMP. Work conducted pursuant to 

the EWP must also be conducted in accordance with a submitted Health and Safety Plan (HASP). 
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The HASP in Appendix E includes investigative and monitoring activities conducted by and 

anticipated to be conducted by MACTEC.  Information within the HASP may be used to develop a 

HASP specific to excavation activities. 

3.3.2 Criteria for Completion of Remediation/Termination of Remedial Systems 

Generally, remedial processes are considered completed when monitoring indicates that the remedy 

has achieved the remedial action objectives identified by the decision document. The framework for 

determining when remedial processes are complete is provided in Section 6.4 of NYSDEC DER-10. 

3.3.2.1 - COVER (OR CAP) 

The composite cover systems, composed of Aquablok® or RCM and a protective backfill layer, are 

permanent controls and the quality and integrity of these systems will be inspected at defined, regular 

intervals in accordance with this ISMP in perpetuity. 
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4.0 MONITORING AND SAMPLING PLAN 

4.1 GENERAL 

This Monitoring and Sampling Plan describes the measures for evaluating the overall performance 

and effectiveness of the remedy. This Monitoring and Sampling Plan may only be revised with the 

approval of the NYSDEC. Details regarding the sampling procedures, data quality usability 

objectives, analytical methods, etc. for samples collected as part of Site management for the Site are 

included in the Quality Assurance Project Plan provided in Appendix F. 

This Monitoring and Sampling Plan describes the methods to be used for: 

• Sampling and analysis of surface water and sediment; 

• Assessing compliance with applicable NYSDEC SCGs, particularly surface water 
standards and SGVs for sediment; 

• Evaluating Site information periodically to confirm that the remedy continues to be 
effective in protecting public health and the environment; and 

• Water levels in and near Brandy Brook. 

To adequately address these issues, this Monitoring and Sampling Plan provides information on: 

• Sampling locations, protocol and frequency; 

• Analytical sampling program requirements; and 

• Annual inspection and periodic certification. 

Reporting requirements are provided in Section 7.0 of this ISMP. 

4.2 SITE – WIDE INSPECTION 

Inspections of OU02 and OU03 will be performed quarterly during the first year following the 

remedial action, biannually the second year, and annually in all subsequent years. Due to the potential 

for OU02 and OU03 to be frozen during winter months inspections will take place following the 

spring thaw in April. Early spring inspection will not only identify any disturbances caused by winter 

weather or ice, but will also provide time for any issues to be resolved before the summer tourist 

season. An annual site inspection form (Appendix G) will be completed during the inspection, and 
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an annual Site Inspection Report will be issued within 30 days of the completion of the Site 

inspection. 

Modification to the frequency or duration of the inspections will require approval from the NYSDEC. 

Site-wide inspections will also be performed after severe weather conditions that may affect ECs or 

monitoring devices. During these inspections, an inspection form will be completed as provided in 

Appendix G. The form will compile sufficient information to assess the following: 

• Compliance with all ICs, including Site usage; 

• An evaluation of the condition and continued effectiveness of ECs; 

• General Site conditions at the time of the inspection; 

• The Site management activities being conducted including, where appropriate, confirmation 
sampling and a health and safety inspection; and 

• Confirm that Site records are up to date. 

Inspections of all remedial components installed at the Site will be conducted. A comprehensive 

inspection of OU02 and OU03 will be conducted and documented according to the ISMP schedule, 

regardless of the frequency of the Periodic Review Report (PRR). The inspections will determine 

and document the following: 

• Whether ECs continue to perform as designed; 

• If these controls continue to be protective of human health and the environment; 

• Compliance with requirements of this ISMP; 

• Achievement of remedial performance criteria; and 

• If Site records are complete and up to date; and 

• Reporting requirements are outlined in Section 7.0 of this plan. 

Inspections will also be performed in the event of an emergency. If an emergency, such as a natural 

disaster or an unforeseen failure of any of the ECs occurs that reduces or has the potential to reduce 

the effectiveness of ECs in place at the Site, verbal notice to the NYSDEC must be given by noon of 

the following day. In addition, an inspection of the Site will be conducted within 5 days of the event 

to verify the effectiveness of the IC/ECs implemented at the Site by a qualified environmental 

professional, as determined by the NYSDEC. Written confirmation must be provided to the 

NYSDEC within 7 days of the event that includes a summary of actions taken, or to be taken, and 

the potential impact to the environment and the public. 
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In addition to the Site-wide inspections detailed above to evaluate ICs, ECs, etc., during the first five 

years of Site-wide inspections, additional monitoring of Pontiac Bay and associated shore lines, and 

Brandy Brook and associated wetlands will be conducted to meet the requirements of the Army 

Corps of Engineers (ACOE) permit.  A copy of the permit, associated correspondences including 

special conditions, and an associated monitoring form is included in Appendix H. Where applicable, 

monitoring activities to access shorelines and/or locations and conditions of structures placed as part 

of restoration, will be conducted in general accordance of the Hudson River Sustainable Shorelines 

Rapid Assessment Protocol Manual. 

4.3 TREATMENT SYSTEM MONITORING AND SAMPLING 

4.3.1 Remedial System Monitoring 

Monitoring of the barrier layer and location of ISS, shown on Figures 2.4 and 2.5, will be performed 

on a routine basis, as identified in Table 4.1 Inspection and Monitoring Requirements and Schedule 

(see below). Modification to the frequency or sampling requirements will require approval from the 

NYSDEC. A visual inspection of the complete system will be conducted during each monitoring 

event. Unscheduled inspections and/or sampling may take place when a suspected failure of the RCM 

system or penetration of the ISS or Aquablok® system has been reported or an emergency occurs 

that is deemed likely to affect the operation of the system. 

A complete list of items to be inspected and monitored is provided in the Inspection Checklist, provided 

in Appendix G. These inspections are also summarize in Table 4.1 below. 

Table 4.1 – Inspection and Monitoring Requirements and Schedule 

Remedial System 
Component 

Monitoring 
Parameter 

Operating Range Monitoring 
Schedule 

Barrier / Cover 
(Aquablok® / RCM) 

Integrity 
Backfill 
Monitoring Points 
(Good/Bad) 

Aquablok® and/or RCM is not visible. 
No visible sheen. 
No coal tar odor. 
Monitoring points (if present) are in 
proper, upright position. 

Year 1: Quarterly 
Year 2: Biannually 
Year 3+: Annually 

ISS Location Has the location of 
ISS has been 
impacted? 

Is there construction in the area. 
Is there subsurface impacts. 

Year 1: Quarterly 
Year 2: Biannually 
Year 3+: Annually 
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4.3.2 Remedial System Evaluation 

In order to inspect the integrity of the RCM within OU02 downgradient of OU01, monitoring points 

were installed between multiple RCM layers.  These measuring points will be evaluated with an 

oil/water interface probe.  If an oil/water interface is observed in the RCM monitoring points, the 

NYSDEC will be notified and a plan for further evaluation will be presented. 

A visual inspection will be conducted in the areas where Aqublok® was placed and where ISS was 

implemented. If suspected subsurface impacts, including placement of structures or current 

construction activities, are noted, NYSDEC will be notified and may contact the property owner to 

ensure that proper procedures were followed to manage any soil generated from these areas and that 

the system was repaired accordingly. 

4.4 POST-REMEDIATION MEDIA MONITORING AND SAMPLING 

Sediment, surface water and groundwater samples will be collected to evaluate the effectiveness of 

the remedy within OU02 and OU03 as outlined below. Sampling locations, required analytical 

parameters, and schedule are provided in Table 4.2 – Remedial System Sampling Requirements and 

Schedule. Modification to the frequency or sampling requirements will require approval from the 

NYSDEC. 

Detailed sample collection and analytical procedures and protocols are provided in Appendix F – 

Quality Assurance Project Plan. 

4.4.1 Soil Sampling 

No soil sampling will occur as soil at OU02 and OU03 was not the focus of the OU02 or OU03 

remedial action.  

4.4.2 Sediment Sampling 

Sediment sampling will be performed annually to assess the quality of the sediment following 

completion of the remedial actions. Modification to the frequency or sampling requirements will 

require approval from the NYSDEC. 
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The network of on-site sediment sample locations has been designed based on the following criteria: 

OU02 

• Sediment samples within Brandy Brook will be collected at locations shown on Figure 2.4 

which represent depositional areas downstream of the barrier/cover areas. 

OU03 

• Due to the depth of Pontiac Bay, a sediment sample from Brandy Brook, just prior to the 

culvert that conveys flow to the bay will be collected as a representative sample given that 

new sediments in the Bay would be as a result of discharge from Brandy Brook.  This 

sampling location is also shown on Figure 2.4. 

If areas are identified during Site inspections that may indicate contamination has become exposed, 

the NYSDEC project manager will be contacted and additional samples may be collected.  Sampling 

location, description, and rationale will be recorded on field data records.  If samples are collected 

in addition to the long term monitoring locations, coordinates of each location will be collected and 

recorded. 

The sampling frequency may only be modified with the approval of the NYSDEC. This ISMP will 

be modified to reflect changes in sampling plans approved by the NYSDEC. 

Deliverables for the sediment sampling program are specified in Section 7.0 – Reporting 

Requirements. 

4.4.3 Groundwater Sampling 

Groundwater sampling will be conducted at MW-104 and PZ-301 located adjacent to Brandy Brook. 

These monitoring wells are located upstream and downstream of the first co-located sediment/surface 

sampling location.  In addition, MW-106 located at OU01, just upgradient of the OU02/OU03 

remedial activities, will be sampled as a comparison to PZ-301 and MW-104. Note that PZ-301was 

installed during pre-design investigations for the purpose of evaluating dewatering during excavation 

activities and has not been tested for site contaminants.  The groundwater results at PZ-301 will 

therefore be compared to previous groundwater results for monitoring well MW-201, which was 

located in the same vicinity but destroyed during remedial activities. In addition, MW-106 will only 

be available for monitoring until remedial activities are initiated at OU01. 
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4.4.4 Surface Water Sampling 

Surface water sampling will be performed during regularly scheduled Site inspections to assess the 

performance of the remedy. Modification to the frequency or sampling requirements will require 

approval from the NYSDEC. 

The on-site surface water sample locations have been designed based on the following criteria: 

OU02 

Brandy Brook surface water sampling will be co-located with sediment samples and will be collected 

from a depth equal to half the water column. Surface water samples should be collected prior to 

sediment samples, as sediment sampling will disturb the stream bed and form a slug of turbidity. 

OU03 

One Pontiac Bay surface water sample is proposed approximately 50 feet southwest from the 

culverted entrance of Brandy Brook.  The surface water sample will be collected approximately one 

foot off the bottom of the bay adjacent to an area where Aquablok® was placed.  

The sampling frequency may only be modified with the approval of the NYSDEC. This ISMP will 

be modified to reflect changes in sampling plans approved by the NYSDEC. 

Deliverables for the surface water sampling program are specified in Section 7.0 – Reporting 

Requirements. 

4.4.5 Soil Vapor Sampling 

Soil vapor sampling will not be performed on Site as soil vapor is not a concern with OU02 and 

OU03 related contamination. 

4.4.6 Soil Vapor Intrusion Sampling 

Soil vapor intrusion sampling will not be performed on Site as soil vapor intrusion is not a concern 

with OU02 and OU03 related contamination. 

4-6 

4.2 report.hw.516008.2019-09-19.Saranac Lake_iSMP_Final 



    
  

   

  

  

 

 

  

Site Management Plan – Saranac Lake Gas Company, Inc. September 2019 
NYSDEC – Site No. 516008 
MACTEC Engineering and Consulting, P.C., Project No. 3611181219 

4.4.7 Monitoring and Sampling Protocol 

Sampling activities and observations will be recorded in a field book and associated field data record 

as provided in Appendix G. Observations will include weather conditions, rain events in the past 24 

hours, and field parameters. Additional detail regarding monitoring and sampling protocols are 

provided in Appendix G. 
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5.0 OPERATION AND MAINTENANCE PLAN 

5.1 GENERAL 

The Site remedy does not rely on any mechanical systems, such as groundwater treatment systems, 

sub-slab depressurization systems or air sparge/soil vapor extraction systems to protect public health 

and the environment. Therefore, the operation and maintenance of such components is not included 

in this ISMP. The only ECs in place, Aquablok® and RCM, do not require any operation or regular 

maintenance, so only inspection of these systems is required. 
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6.0 PERIODIC ASSESSMENTS/EVALUATIONS 

6.1 CLIMATE CHANGE VULNERABILITY ASSESSMENT 

Increases in both the severity and frequency of storms/weather events, an increase in sea level 

elevations along with accompanying flooding impacts, shifting precipitation patterns and wide 

temperature fluctuation, resulting from global climactic change and instability, have the potential to 

significantly impact the performance, effectiveness and protectiveness of a given site and associated 

remedial systems. Vulnerability assessments provide information so that the Site and associated 

remedial systems are prepared for the impacts of the increasing frequency and intensity of severe 

storms/weather events and associated flooding. 

A vulnerability assessment was included in the remedial design. The remedies implemented were 

intended to be protective in submerged conditions, which includes, but is not limited to, planting of 

trees and shrubs along Brandy Brook with the intent to provide shade along the brook to the extent 

possible. 

No further vulnerability assessments are required, however, growth of planted trees and shrubs will 

be monitored in according with the ACOE permit. 

6.2 GREEN REMEDIATION EVALUATION 

NYSDEC’s DER-31 Green Remediation (NYSDEC, 2011) requires that green remediation concepts 

and techniques be considered during all stages of the remedial program including Site management, 

with the goal of improving the sustainability of the cleanup and summarizing the net environmental 

benefit of any implemented green technology. This section of the ISMP provides a summary of any 

green remediation evaluations to be completed for the Site during Site management, and as reported 

in the PRR. 

• Land and/or ecosystems 
o No land or ecosystems will be disturbed during routine Site management activities. 

• Water Usage 
o No water will be used as all engineering controls are passive. 

• Waste Generation 
o Remaining contamination is covered by a barrier cap system which does not require 

operation or schedule maintenance and, therefore, no waste will be generated. 
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• Energy usage 
o No electricity is needed to operate or regularly maintain the remedy. 

• Emissions 
o Trips to the Site for inspections will be combined with other activities when possible 

to limit the emissions produced. 

6.2.1 Timing of Green Remediation Evaluations 

For major remedial system components, green remediation evaluations and corresponding 

modifications will be undertaken as part of a formal Remedial System Optimization (RSO), or at any 

time that the Project Manager feels appropriate, e.g. during significant maintenance events or in 

conjunction with storm recovery activities. 

Modifications resulting from green remediation evaluations will be routinely implemented and 

scheduled to occur during planned/routine operation and maintenance activities. Reporting of these 

modifications will be presented in the PRR. 

6.2.2 Remedial Systems 

There are no remedial systems currently present on-site. 

6.2.3 Building Operations 

There are no Site-related operational buildings present at OU02 or OU03, so no operations are 

required. 

6.2.4 Frequency of System Checks, Sampling and Other Periodic Activities 

Transportation to and from the Site and use of consumables in relation to visiting the Site in order to 

conduct system checks and or collect samples and shipping samples to a laboratory for analyses have 

direct and/or inherent energy costs. The schedule and/or means of these periodic activities have been 

prepared so that these tasks can be accomplished in a manner that does not impact remedy 

protectiveness but reduces expenditure of energy or resources. 

Green remediation has been evaluated for the activities in this ISMP and the following actions will 

be implemented: 
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• Sampling frequency will be reduced gradually within the first two years of evaluating the 
remedy. 

• Travel to the Site will be coordinated to accomplish multiple tasks when possible. 

• Staff will mobilize from the closest office to the Site when possible. 

6.2.5 Metrics and Reporting 

Green remediation efforts will be reported in the PRR. 

6.3 REMEDIAL SYSTEM OPTIMIZATION 

A remedial Site optimization is not anticipated as there are no operating remedial system that would 

require inspections, upgrades or replacements. 

6-3 

4.2 report.hw.516008.2019-09-19.Saranac Lake_iSMP_Final 



    
  

   

  

    

  

    

 

       

       

  

 

    

  

 

  

 

 

 
 

 

  

 
  

 
 

   
 

Site Management Plan – Saranac Lake Gas Company, Inc. September 2019 
NYSDEC – Site No. 516008 
MACTEC Engineering and Consulting, P.C., Project No. 3611181219 

7.0. REPORTING REQUIREMENTS 

7.1 SITE MANAGEMENT REPORTS 

Site management inspection, maintenance and monitoring events will be recorded on the appropriate 

site management forms provided in Appendix G. These forms are subject to NYSDEC revision. 

Applicable inspection forms and other records, including media sampling data and system 

maintenance reports, generated for the Site during the reporting period will be provided in electronic 

format to the NYSDEC in accordance with the requirements of Table 7.1 and summarized in the 

PRR. 

Table 7.1: Schedule of Interim Monitoring/Inspection Reports 

* The frequency of events will be conducted as specified until otherwise approved by the NYSDEC. 
Task/Report Reporting Frequency* 

Inspection Report 
Year 1: Quarterly 
Year 2: Biannually 
Year 3+: Annually 

PRR Annually, or as otherwise determined by the 
Department 

Interim monitoring/inspections reports will include, at a minimum: 

• Date of event or reporting period; 

• Name, company, and position of person(s) conducting monitoring/inspection activities; 

• Description of the activities performed; 

• Where appropriate, color photographs or sketches showing the approximate location of any 
problems or incidents noted (included either on the checklist/form or on an attached sheet); 

• Type of samples collected (e.g., sediment, surface water, etc.); 

• Copies of all field forms completed (e.g., sampling logs, chain-of-custody documentation, 
etc.); 

• Sampling results in comparison to appropriate standards/criteria; 

• A figure illustrating sample type and sampling locations; 

• Copies of all laboratory data sheets and the required laboratory data deliverables required 
for all points sampled (to be submitted electronically in the NYSDEC-identified format); 

• Any observations, conclusions, or recommendations; and 
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• A determination as to whether contaminant conditions have changed since the last reporting 
event. 

Non-routine maintenance event reporting forms will include, at a minimum: 

• Date of event; 

• Name, company, and position of person(s) conducting non-routine maintenance/repair 
activities; 

• Description of non-routine activities performed; 

• Where appropriate, color photographs or sketches showing the approximate location of any 
problems or incidents (included either on the form or on an attached sheet); and 

• Other documentation such as copies of invoices for repair work, receipts for replacement 
equipment, etc. (attached to the checklist/form). 

Data will be reported in digital format as determined by the NYSDEC. Currently, data is to be 

supplied electronically and submitted to the NYSDEC EQuISTM database in accordance with the 

requirements found at this link http://www.dec.ny.gov/chemical/62440.html. 

7.2 PERIODIC REVIEW REPORT 

A PRR will be submitted to the Department beginning sixteen (16) months after the approval of the 

Construction Completion Report for OU02 and OU03 is issued. After submittal of the initial PRR, 

the next PRR shall be submitted annually to the Department or at another frequency as may be 

required by the Department. In the event that the Site is subdivided into separate parcels with 

different ownership, a single PRR will be prepared that addresses them together. The report will be 

prepared in accordance with NYSDEC’s DER-10 and submitted within 30 days of the end of each 

certification period. Media sampling results will also be incorporated into the PRR. The report will 

include: 

• Identification, assessment and certification of all ECs/ICs required by the remedy for the 
Site. 

• Results of the required annual Site inspections and severe condition inspections, if 
applicable. 

• Applicable site management forms and other records generated for the Site during the 
reporting period in the NYSDEC-approved electronic format, if not previously submitted. 

• A summary of any discharge monitoring data and/or information generated during the 
reporting period, with comments and conclusions. 
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• Data summary tables and graphical representations of contaminants of concern by media 
(groundwater, soil vapor, etc.), which include a listing of all compounds analyzed, along 
with the applicable standards, with all exceedances highlighted. These will include a 
presentation of past data as part of an evaluation of contaminant concentration trends. 

• Results of all analyses, copies of all laboratory data sheets, and the required laboratory data 
deliverables for all samples collected during the reporting period will be submitted in digital 
format as determined by the NYSDEC. Currently, data is supplied electronically and 
submitted to the NYSDEC EQuISTM database in accordance with the requirements found at 
this link: http://www.dec.ny.gov/chemical/62440.html. 

• A Site evaluation, which includes the following: 

− The compliance of the remedy with the requirements of the Site-specific Remedial 
Action Work Plan, ROD or Decision Document; 

− Any new conclusions or observations regarding Site contamination based on 
inspections or data generated by the Monitoring and Sampling Plan for the media 
being monitored; 

− Recommendations regarding any necessary changes to the remedy and/or 
Monitoring and Sampling Plan; and 

− Trends in contaminant levels in the affected media will be evaluated to determine if 
the remedy continues to be effective in achieving remedial goals as specified by the 
Decision Document. 

− The overall performance and effectiveness of the remedy. 

7.2.1 Certification of Institutional and Engineering Controls 

Following the last inspection of the reporting period, a qualified environmental professional or 

Professional Engineer licensed to practice in New York State will prepare, and include in the PRR, 

the following certification as per the requirements of NYSDEC DER-10: 

“For each institutional or engineering control identified for the Site, I certify that all of the 

following statements are true: 

• The inspection of the Site to confirm the effectiveness of the institutional and engineering 
controls required by the remedial program was performed under my direction; 

• The institutional control and/or engineering control employed at this Site is unchanged from 
the date the control was put in place, or last approved by the Department; 

• Nothing has occurred that would impair the ability of the control to protect the public health 
and environment; 

• Nothing has occurred that would constitute a violation or failure to comply with any Site 
management plan for this control; 
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• Access to the Site will continue to be provided to the Department to evaluate the remedy, 
including access to evaluate the continued maintenance of this control; 

• If a financial assurance mechanism is required under the oversight document for the Site, 
the mechanism remains valid and sufficient for the intended purpose under the document; 

• The engineering control systems are performing as designed and are effective; 

• To the best of my knowledge and belief, the work and conclusions described in this 
certification are in accordance with the requirements of the Site remedial program [and 
generally accepted engineering practices]; and 

• The information presented in this report is accurate and complete. 

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, [name], of [business address], am certifying as [Owner/Remedial Party or 

Owner’s/Remedial Party’s Designated Site Representative] (and if the Site consists of multiple 

properties): [I have been authorized and designated by all Site owners/remedial parties to sign this 

certification] for the Site.” 

The signed certification will be included in the PRR. 

The PRR will be submitted, in electronic format, to the NYSDEC Central Office and the Region 5 

office. The Periodic Review Report may also be submitted in hard-copy format, if requested by the 

NYSDEC project manager. 

7.3 CORRECTIVE MEASURES WORK PLAN 

If any component of the remedy is found to have failed, or if the periodic certification cannot be 

provided due to the failure of an institutional or engineering control, a Corrective Measures Work 

Plan will be submitted to the NYSDEC for approval. This plan will explain the failure and provide 

the details and schedule for performing work necessary to correct the failure. Unless an emergency 

condition exists, no work will be performed pursuant to the Corrective Measures Work Plan until it 

has been approved by the NYSDEC. 
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7.4 REMEDIAL SITE OPTIMIZATION REPORT 

There is no RSO planned for the Site at this time. 

7.5 RESTORATION MONITORING AND REPORTING 

As previously noted, restoration that took place at and adjacent to Brandy Brook and Pontiac Bay 

will require annual monitoring and reporting for five years following completion of restoration 

activities.  Additional information related to these activities including the ACOE permit, restoration 

plan, associated correspondences, and monitoring forms are included in Appendix H.  To the extent 

possible, inspections related to restoration will take place concurrent to ISMP inspections in order to 

reduce travel to the Site.  Upon completion of the ACOE monitoring requirements, the ISMP will be 

revised to remove them.     
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Site Management Plan – Saranac Lake Gas Company, Inc. September 2019 
NYSDEC – Site No. 516008 
MACTEC Engineering and Consulting, P.C., Project No. 3611181219 

Table 2.1 

Property Owners within Site Boundaries 

Current Owner Tax Map Parcel Number Property Location Owner Address Site Description 
Saranac Lake Gas Co. Inc 
c/o Amerigas Propane Lp 

and 
NiSource Inc. 

32.231-1-11 
24 Payeville Ln 

Saranac Lake, NY 12983 

PO Box 798 
Valley Forge, PA 19482 

and 
801 E. 86th Avenue 

Merrillville, IN 46410 

OU1 Property 

Dormitory Authority 
Attn: Comptroller 32.231-1-19.000 Pontiac Street 

23 Santanoni Ave 
PO Bost 89 

Saranac Lake, NY 12983 

OU01 and OU02 extend on to 
portions of the railroad property. 

Village of Saranac Lake 
Trustees 

32.215-6-1 
Pine Street 

Saranac Lake, NY 12983 
3 Main Street 

Saranac Lake, NY 12983 

OU02 - Brandy Brook runs along 
and adjacent to the southeast end of 

the Property. 

Mark Nason 32.215-6-5 
1071 Pine Street 

Saranac Lake, NY 12983 
1071 Pine Street 

Saranac Lake, NY 12983 

OU02 - Brandy Brook runs 
adjacent to the southeast end of the 

Property. Excavation and RCM 
likely extends beyond property line. 

Barbara Kent 32.215-4-6 
42 Brandy Brook Ave 

Saranac Lake, NY 12983 
42 Brandy Brook Ave 

Saranac Lake, NY 12983 

OU02 - Brandy Brook runs along 
the north/northwest end of the 

Property. 

George Tolhurst 32.215-4-5 
38 Brandy Brook Ave 

Saranac Lake, NY 12983 
38 Brandy Brook Ave 

Saranac Lake, NY 12983 

OU02 - Brandy Brook runs along 
the north/northwest end of the 

Property. 

Karl Cameron 32.215-4-4 
34 Brandy Brook Ave 

Saranac Lake, NY 12983 
34 Brandy Brook Ave 

Saranac Lake, NY 12983 

OU02 - Brandy Brook runs along 
the north/northwest end of the 

Property. 

NYSARC Inc. 32.215-4-3 
26 Brandy Brook Ave 

Saranac Lake, NY 12983 
12 Mohawk Street 

Tupper Lake, NY 12986 

OU02 - Brandy Brook runs along 
the north/northwest end of the 

Property. 

Stephanie Reynolds 32.215-4-2 
20 Brandy Brook Ave 

Saranac Lake, NY 12983 
20 Brandy Brook Ave 

Saranac Lake, NY 12983 

OU02 - Brandy Brook runs along 
the north/northwest end of the 

Property. 

Carlene Cloud 32.215-4-1 
70 Slater Ave 

Saranac Lake, NY 12983 
207 W Channing Ave 

Fergus Falls, MN 56537 

OU02 - Brandy Brook runs along 
the north/northwest end of the 

Property. 
Saranac Lake Resort Owner 
LLC 32.214-5-4.000 234 Lake Flower Ave, Saranc 

Lake, NY 12983 
1936 Saranac Ave 
Lake Placid, NY 

OU03 - Section of Pontiac Bay that 
includes Aquablok® and the 

location of In-Situ Solidification 
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Table 2.2: Groundwater Elevation Measurements from Previous Site Visits 

Monitoring Well 
Location ID 

Riser 
Elevation 

Bottom of Well 
(BTOR) 

Depth to Water 
08/19/2013 (BTOR) 

Groundwater Table 
Elevation (08/19/2013) 

Depth to Water 
09/29/2014 (BTOR) 

Groundwater Table 
Elevation (09/29/2014) 

MW-101 1542.93 13.0 9.93 1533.00 8.56 1534.37 

MW-102 1543.22 14.9 4.84 1538.38 5.17 1538.05 

MW-103 1542.07 19.7 9.23 1532.84 10.02 1532.05

 MW-104 1544.85 19.4 8.10 1536.75 7.68 1537.17

 MW-105 1545.83 18.3 9.17 1536.66 8.65 1537.18

 MW-106 1543.17 16.9 5.51 1537.66 5.96 1537.21 

MW-107 1541.91 14.6 3.86 1538.05 4.16 1537.75

 MW-108 1546.69 22.1 13.7 1532.99 13.51 1533.18

 MW-109 1545.85 18.8 9.44 1536.41 10.25 1535.60

 MW-110 1543.08 19.6 10.00 1533.08 9.93 1533.15 

MW-201 1543.58 18.6 NM NM 6.28 1537.30 

MW-202 1553.97 22.4 NM NM 14.92 1539.05 

MW-203 1547.83 17.3 NM NM 11.12 1536.71 

MW-204 1546.29 28.3 NM NM 13.42 1532.87 

MW-205S 1545.24 19.6 NM NM 12.34 1532.90 

MW-205D 1545.37 33.5 NM NM 12.35 1533.02 

GW-02 1543.65 9.8 4.53 1539.12 6.42 1537.23 

GW-11 1541.95 10.5 3.88 1538.07 4.71 1537.24 

GW-14 1542.97 10.4 8.51 1534.46 9.37 1533.60 

BB-1 1548.42 NA NM NM 5.98 1542.44 

BB-2 1535.86 NA NM NM 6.06 1529.80 

LF-1 1529.52 NA NM NM 1.97 1527.55 

Notes: 
TOC = top of casing 

gs = ground surface 

bgs = below ground surface 

TOR = top of riser 
BTOR = below top of riser 
Wells Surveyed by Prudent Engineering 
Northing/Easting = North American Datum 83/96 - NYSPCS EAST (US survey ft); Elevations = North American Vertical Datum 88 (US survey ft) 
Water levels collected by MACTEC Engineering and Consulting

 4.1 Table 2.2 - Groundwater Elevation Measurements Page 1 of 1 
Created by: BAS 09/23/2013 

Checked by: JDW 05/02/2019 
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Table 2.3: Monitoring Well Construction Details 

Monitoring Well 
Location ID 

Northing Easting 
Casing 

Elevation 
Riser 

Elevation 
Ground Surface 

Elevation 
TOC - gs TOC - TOR 

Bottom of Well 
(BTOR) 

Screening 
Interval (bgs) 

MW-101 1999449.36 592312.95 1543.18 1542.93 1543.2 0 0.25 13.0 3 - 13 

MW-102 1999596.97 592281.02 1543.51 1543.22 1543.5 0 0.29 14.9 4.9 - 14.9 

MW-103 1999401.39 592254.05 1542.45 1542.07 1542.4 0 0.38 19.7 9.7 - 19.7

 MW-104 1999833.87 592054.19 1545.27 1544.85 1542.3 3.0 0.42 19.4 6.4 - 16.4

 MW-105 1999766.01 592166.86 1545.98 1545.83 1543.0 3.0 0.15 18.3 5.3 - 15.3

 MW-106 1999720.04 592151.21 1543.23 1543.17 1540.4 2.8 0.06 16.9 4.1 - 14.1 

MW-107 1999701.42 592314.39 1542.21 1541.91 1542.2 0 0.30 14.6 4.6 - 14.6

 MW-108 1999615.19 592418.34 1546.75 1546.69 1543.6 3.1 0.06 22.1 9.0 - 19.0

 MW-109 1999403.28 592332.38 1546.10 1545.85 1543.0 3.1 0.25 18.8 5.7 - 15.7

 MW-110 1999524.97 592176.70 1543.33 1543.08 1543.3 0 0.25 19.6 9.6 - 19.6 

MW-201 
(Destroyed / 
Abandoned) 

1999945.73 591954.15 1543.81 1543.58 1540.6 3.2 0.23 18.6 5.4 - 15.4 

MW-202 1999711.88 591841.61 1554.19 1553.97 1554.2 0 0.22 22.4 12.4 - 22.4 

MW-203 1999993.61 591740.99 1548.05 1547.83 1548.1 0 0.22 17.3 7.3 - 17.3 

MW-204 1999285.76 592255.49 1546.53 1546.29 1543.5 3.0 0.24 28.3 10.3 - 25.3 

MW-205S 1999119.02 592297.69 1545.44 1545.24 1542.5 2.9 0.20 19.6 9.6 - 19.6 

MW-205D 1999124.30 592295.88 1545.52 1545.37 1542.4 3.1 0.15 33.5 20.4 - 30.4 

GW-02 1999638.97 592352.87 1543.65 1543.65 1543.7 0 0.00 9.8 0.8 - 9.8 

GW-11 1999692.50 592120.08 1542.15 1541.95 1542.1 0 0.20 10.5 1.5 - 10.5 
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Table 2.3: Monitoring Well Construction Details 

Monitoring Well 
Location ID 

Northing Easting 
Casing 

Elevation 
Riser 

Elevation 
Ground Surface 

Elevation 
TOC - gs TOC - TOR 

Bottom of Well 
(BTOR) 

Screening 
Interval (bgs) 

GW-14 1999418.55 592261.79 1543.17 1542.97 1543.2 0 0.20 10.4 1.4 - 10.4 

PZ-301* 19999930.60 1542.15 NA 1544.19 NM 

Notes: 
TOC = top of casing 

gs = ground surface bgs = below ground surface 

TOR = top of riser 
BTOR = below top of riser 
Wells Surveyed by Prudent Engineering 
  Northing/Easting = North American Datum 83/96 - NYSPCS EAST (US survey ft); Elevations = North American Vertical Datum 88 (US survey ft) 
*PZ-301 was installed during OU02/OU03 pre-design investigations and will be monitored during the SMP in lieu of MW-201.  Other piezometers installed during that time were 
either destroyed during remedial activities or well be abandoned. 
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Table 2.4: Remaining Sediment Sample Exceedances at OU02 
Media: 

Location: 
Bottom or Sidewall: 

Sample Date: 
Lab ID: 

Description: 

Sediment 
OU2-SED-008 

Bottom 
16-Aug-18 

18H0885-03 
Located under RCM 

Sediment 
OU2-SED-009 

Bottom 
16-Aug-18 

18H0885-04 
Located under RCM 

Sediment 
OU2-SED-029 

Bottom 
01-Oct-18 

18J0087-01 
Located under RCM 

Sediment 
OU2-SED-030 

Bottom 
01-Oct-18 

18J0087-02 
Excavate an additional 

foot, no resample. 

Sediment 
OU2-SED-037 

Bottom 
18-Oct-18 

18J1036-01 
Based on Visual, 
backfilled prior to 

receiving sample result. 

Sediment 
OU2-SED-038 

Bottom 
23-Oct-18 

18J1182-01 
Located under RCM 

Sediment 
OU2-SED-039 

Bottom 
15-Oct-18 

18J0816-01 
Located under RCM 

Sediment 
OU2-SED-040 

Bottom 
29-Oct-18 

18J1483-01 
Located under RCM 

Sediment 
OU2-SED-046 

Bottom 
07-Nov-18 

18K0426-01 
Located under RCM 

Parameter 
Class A Sediment Criteria 

(mg/kg) 
Volatile Organic Compounds (mg/kg) 
Benzene 0.53 <5.0 <0.049 <0.00049 <0.00046 <0.00047 <0.00047 <0.00047 <0.00045 <0.00099 
Ethyl Benzene 0.43 6.3 0.065 <0.00056 <0.00053 <0.00054 0.00059 J <0.00053 <0.00052 <0.0011 
lsopropylbenzene 0.21 <5.0 <0.049 <0.00049 <0.00046 <0.00047 0.0012 J <0.00047 <0.00045 <0.00099 
Toluene 0.93 8 <0.049 <0.00056 <0.00053 <0.00054 <0.00053 <0.00053 <0.00052 <0.0011 

1,2,4-Trimethylbenzene 3.4 11 0.11 <0.00056 <0.00053 <0.00054 0.0072 0.00073 J 
<0.00052 

<0.0011 
Xylenes, m&p 0.59 12 <0.097 <0.0012 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0024 
Xylenes, o 0.82 5.4 <0.049 <0.00049 <0.00046 <0.00047 <0.00047 <0.00047 <0.00045 <0.00099 
Semivolatile Organic Compounds (mg/kg) 
Acenaphthene 5.4 1 <0.062 <0.059 <0.060 2.1 0.48 0.21 
Acenaphthylene 49 0.49 <0.070 <0.066 <0.067 0.23 0.08 J 0.085 J <0.092 
Anthracene 23 0.85 <0.060 <0.056 <0.058 1.8 0.61 0.25 3 
Benzo(a)anthracene 8 0.51 <0.055 <0.052 <0.053 0.87 0.4 0.59 <0.073 
Benzo(a)pyrene 8.1 0.57 <0.065 <0.061 <0.062 0.73 0.42 0.78 <0.086 
Benzo(b)fluoranthene 6.1 0.48 <0.059 <0.055 <0.057 0.47 0.29 0.67 <0.078 
Benzo(g,h,i)perylene 3.5 0.32 J <0.092 <0.086 <0.088 0.3 0.21 J 0.48 <0.12 
Benzo(k)fluoranthene 2.1 0.15 J <0.065 <0.061 <0.062 0.15 J 0.091 J 0.24 <0.086 
Chrysene 6.8 0.46 <0.065 <0.061 <0.062 0.74 0.36 0.55 <0.086 
Dibenz(a,h)anthracene 0.61 <0.25 <0.13 <0.12 <0.12 <0.12 <0.13 <0.12 <0.17 
Fluoranthene 25 1.2 <0.069 <0.064 <0.066 1.7 0.82 0.98 1.9 
Fluorene 27 0.79 <0.067 <0.063 <0.065 1.4 0.34 0.12 J 4.7 
Indeno(1,2,3-cd)pyrene 2.9 <0.30 <0.15 <0.14 <0.14 0.25 0.18 J 0.44 <0.20 
2-Methylnaphthalene 120 2.1 <0.072 <0.068 <0.070 3.5 0.52 <0.070 <0.095 
Naphthalene 140 1.1 <0.11 <0.10 <0.10 1.2 0.22 <0.10 0.19 J 
Phenanthrene 88 2.6 <0.11 <0.10 <0.10 6.9 1.8 0.72 16 
Pyrene 45 2 <0.069 <0.064 <0.066 2.9 1.3 1.4 1.8 
Total PAHs 4 560.51 14.15 0 0 0 25.09 7.56 7.31 27.4 
Pesticides (mg/kg) 
4,4'-DDE 0.044 <0.0037 <0.00036 <0.00037 <0.00035 <0.00034 <0.00034 <0.00036 <0.00033 <0.0045 
4,4'-DDT 0.044 <0.0050 <0.00048 <0.00049 <0.00046 <0.00045 <0.00046 <0.00048 <0.00044 <0.0060 
Endosulfan I 0.001 <0.0050 <0.00048 0.0017 J 0.0012 J 0.0051 J <0.00046 <0.00048 <0.00044 <0.0060 
Endosulfan II 0.001 <0.0037 <0.00036 <0.00037 <0.00035 <0.00034 <0.00034 <0.00036 <0.00033 <0.0045 

Results are reported in milligrams per kilogram (mg/kg) 
Highlighted values exceed the the Sediment Cleanup Objective 
NT = Not tested 
< = Not detected above the laboratory reporting limit 
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Table 2.4: Remaining Sediment Sample Exceedances at OU02 

Media: 
Location: 

Bottom or Sidewall: 
Sample Date: 

Lab ID: 
Description: 

Sediment 
OU2-SED-063 

Sidewall 
16-Aug-18 

18H0885-02 
Located behind RCM 

Sediment 
OU2-SED-109 

Sidewall 
18-Oct-18 

18J1036-02 
Based on Visual, 
backfilled prior to 

receiving sample result. 

Sediment 
OU2-SED-111 

Sidewall 
23-Oct-18 

18J1182-02 
Located behind RCM 

Sediment 
OU2-SED-126 

Sidewall 
07-Nov-18 

18K0426-03 
Located behind RCM 

Sediment 
OU2-SED-127 

Sidewall 
07-Nov-18 

18K0426-04 
Located behind RCM 

Sediment 
OU2-SED-128 

Sidewall 
07-Nov-18 

18K0426-05 
Located behind RCM 

Sediment 
OU2-SED-129 

Sidewall 
07-Nov-18 

18K0426-06 
Located behind RCM 

Sediment 
OU2-SED-155 

Sidewall 
30-Oct-18 

18J1483-06 
Located behind RCM 

Parameter 
Class A Sediment Criteria 

(mg/kg) 
Volatile Organic Compounds (mg/kg) 
Benzene 0.53 <0.96 <0.00046 <0.00047 <0.00086 <0.00052 <0.00056 <0.00066 NT 
Ethyl Benzene 0.43 1.6 <0.00053 0.00057 J <0.00098 <0.00059 <0.00064 <0.00075 NT 
lsopropylbenzene 0.21 <0.96 <0.00046 0.0009 J <0.00086 <0.00052 <0.00056 <0.00066 NT 
Toluene 0.93 2 <0.00053 <0.00054 <0.00098 <0.00059 <0.00064 <0.00075 NT 

1,2,4-Trimethylbenzene 3.4 2.6 <0.00053 0.0047 0.0019 J <0.00059 <0.00064 <0.00075 
NT 

Xylenes, m&p 0.59 2.8 <0.0011 <0.0011 <0.0021 <0.0013 <0.0014 <0.0016 <0.0014 
Xylenes, o 0.82 1.2 <0.00046 <0.00047 <0.00086 <0.00052 <0.00056 <0.00066 <0.00057 
Semivolatile Organic Compounds (mg/kg) 
Acenaphthene 2 <0.060 0.9 7.7 0.14 J 1.9 0.19 J 4.6 
Acenaphthylene 15 <0.067 0.12 J <0.10 <0.062 <0.067 <0.084 0.12 J 
Anthracene 7.5 <0.057 0.75 <0.088 0.23 4.1 0.9 1.7 
Benzo(a)anthracene 3.3 <0.053 0.38 <0.081 0.18 J 0.22 <0.067 0.84 
Benzo(a)pyrene 3.3 <0.062 0.33 <0.095 0.077 J <0.062 <0.078 1 
Benzo(b)fluoranthene 2.4 <0.056 0.2 <0.086 0.062 J <0.057 <0.071 0.7 
Benzo(g,h,i)perylene 1.1 <0.088 0.14 J <0.14 <0.082 <0.088 <0.11 0.55 
Benzo(k)fluoranthene 0.77 <0.062 0.066 J <0.095 <0.058 <0.062 <0.078 0.26 
Chrysene 2.9 <0.062 0.32 <0.095 0.14 J 0.16 J <0.078 0.73 
Dibenz(a,h)anthracene <0.26 <0.12 <0.12 <0.19 <0.11 <0.12 <0.15 <0.14 
Fluoranthene 8.7 <0.065 0.69 <0.10 0.72 3.3 <0.083 1.8 
Fluorene 7.6 <0.064 0.61 0.43 0.15 J 2 0.25 J 2 
Indeno(1,2,3-cd)pyrene 1 <0.14 <0.14 <0.22 <0.13 <0.14 <0.18 0.47 
2-Methylnaphthalene 35 <0.069 1.4 6.7 <0.065 <0.069 <0.087 1.7 
Naphthalene 36 <0.10 0.41 2.7 <0.095 <0.10 <0.13 0.83 
Phenanthrene 28 <0.10 2.6 <0.16 1.4 17 4.5 6.4 
Pyrene 14 <0.065 1.2 <0.10 1.1 5 0.22 J 3 
Total PAHs 4 168.57 0 9.79 17.53 3.45 33.52 5.4 26.58 
Pesticides (mg/kg) 
4,4'-DDE 0.044 <0.0037 <0.00034 <0.00032 <0.00054 <0.00031 <0.00035 <0.0045 <0.00040 
4,4'-DDT 0.044 <0.0049 <0.00046 <0.00043 <0.00071 <0.00041 <0.00047 <0.0060 <0.00053 
Endosulfan I 0.001 <0.0049 0.0021 J <0.00043 <0.00071 <0.00041 <0.00047 <0.0060 <0.00053 
Endosulfan II 0.001 <0.0037 <0.00034 <0.00032 <0.00054 <0.00031 <0.00035 <0.0045 <0.00040

Results are reported in milligrams per kilogram (mg/kg) 
Highlighted values exceed the the Sediment Cleanup Objecti 
NT = Not tested 
< = Not detected above the laboratory reporting limit 
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Table 2.5: Remaining Soil Sample Exceedances at OU02 

Media: 

Location: 

Bottom or Sidewall: 

Sample Date: 

Lab ID: 

Description: 

Soil 

OU2-Soil-162 

Sidewall 

07-Nov-18 

18K0427-02 
Located behind RCM 

Parameter Residential Use SCOa 

(mg/kg) 

Volatile Organic Compounds (mg/kg) 

m+p Xylene -
<0.0015 

o-Xylene -
<0.00063 

Xylene (mixed ) 100 <0.0015 

Semivolatile Organic Compounds (mg/kg) 
Benzo(a)anthracene 1 8.6 

Benzo (a) Pyrene 1 8.2 
Benzo(b)fluoranthene 1 5.2 
Benzo(k)fluoranthene 1 2 

Chrysene 1.0 6.8 
Dibenzo(a,h)anthracene 1 0.7 
Indeno(1,2,3-cd)pyrene 0.5 3.5 

Metals (mg/kg) 
Chromium (Total) 22 2.2 

Pesticides (mg/kg) 
Alpha-BHC 0.097 <0.0053 

Results are reported in milligrams per kilogram (mg/kg) 
Highlighted values exceed the the Residential Use Soil Cleanup Objective (SCO) 
"-" no SCO specified 
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Table 2.6: Remaining Sediment Sample Exceedances at OU03 

Media: 

Location: 

Bottom or Sidewall 

Sample Date: 

Lab ID: 

Description: 

Sediment 

OU3-SED-13-GRB1 

Sidewall 

23-Aug-18 

18H1229-04 

No Napthalene, not 
associated with Site COCs 

Sediment 

OU3-SED-16-GRB1 

Sidewall 

23-Aug-18 

18H1229-08 

Located Under Aquablok 

Sediment 

OU3-SED-14-GRB2 

Sidewall 

23-Aug-18 

18H1229-06 
Does not exceed sediment 

criteria for individual 
PAHs 

Contaminant Class A Sediment Criteria 
(ppmb) 

Volatile Organic Compounds (mg/kg) 
Ethyl Benzene 0.43 <0.051 <0.29 <0.0012 
Isopropylbenzene 0.21 <0.051 <0.29 <0.0010 
Naphthalene 4 1.1 18 0.0048 
1,2,4-Trimethylbenzene 3.4 0.27 0.78 0.0014 
m+p Xylene <0.10 <0.57 <0.0025 
o-Xylene <0.051 <0.29 <0.0010 
Xylenes, Total 0.59 
SVOCs 
Acenaphthene 4 2.5 15 0.43 
Acenaphthylene 4 0.46 0.83 <0.11 
Anthracene 4 4.2 9.9 0.77 
Benzo(a)anthracene 4 4.8 6.7 0.8 
Benzo(a)pyrene 4 5 5.5 0.87 
Benzo(b)fluoranthene 4 4 4.1 0.63 
Benzo(ghi)perylene 4 3.1 3.1 0.51 
Benzo(k)fluoranthene 4 1.3 1.4 0.24 
Chrysene 4 4.2 5.1 0.75 
Fluoranthene 4 12 15 1.5 
Fluorene 4 2.3 7.6 0.44 
Indeno(1,2,3-cd)pyrene 4 2.6 2.8 0.41 
Naphthalene 4 0.71 13 <0.17 
Phenanthrene 4 14 36 2.3 
Pyrene 4 17 23 2.9 
Total PAHs 4 78.17 149.03 12.55 
Pesticides/PCBs 
4,4’-DDD 0.044 <0.051 <0.056 <0.0080 
Heptachlor Epoxide 0.015 <0.063 <0.070 <0.010 
Inorganics 
Lead 47 72 43 8.8 
Zinc 150 93 68 23 

Results are reported in milligrams per kilogram (mg/kg) 
Highlighted values exceed the the Sediment Cleanup Objective 
NT = Not tested 
< = Not detected above the laboratory reporting limit 
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Table 4.2 
Remedial System Sampling Requirements and Schedule 

Operable Unit Media Location ID Analysis Sample Description Location Description Sampling Frequency 

OU02

Sediment 

SD-400 PAHs 
Sediment sample taken from top 0.5' of 
sediment using either ponar sampler or 

hand auger. 

Just upstream of final Brandy Brook culvert (under Slater Ave) before 
discharging to Pontiac Bay 

Year 1: Quarterly 
Year 2: Biannually 
Year 3+: Annually 

SD-401 PAHs 
Northeast corner of Brandy Brook at intersection of Pine Street and 

River Street, just upstream of railroad culvert 

SD-402 PAHs 
Southern portion of impacted brook, adjacent to OU01, just north of 

RCM monitoring points 

Surface Water 

SW-400 PAHs 
Surface water sample drawn from a 
depth equal to half the water column 

using a peristaltic pump 

Just upstream of final Brandy Brook culvert (under Slater Ave) 

SW-401 PAHs 
Northeast corner of Brandy Brook at intersection of Pine Street and 

River Street, just upstream of railroad culvert 

SW-402 PAHs 
Southern portion of impacted brook, adjacent to OU01, just north of 

RCM monitoring points 

Groundwater PZ-301 PAHs 
LowFlow Sample Method from Mid-

Screen. West of railroad track downstream from SD/SW-400. 

Groundwater MW-104 PAHs 
LowFlow Sample Method from Mid-

Screen. 
Upstream of SD/SW-400 adjacent to the second section of RCM 

placed in Brandy Brook. 

OU03 Surface Water SD-403 PAHs 
Surface water sample drawn from a 
depth equal to half the water column 

using a peristaltic pump 

At corner of River Street and Lake Flower Avenue, southwest of 
Brandy Brook discharge culvert into Pontiac Bay. 

Year 1: Quarterly 
Year 2: Biannually 
Year 3+: Annually 

OU01 Groundwater MW-106 PAHs 
LowFlow Sample Method from Mid-

Screen. 

Just upgradient of OU02 remedial activities, for the purpose of 
comparing to OU02 groundwater. Note that this sampling location 
will only be available until remedial activities are initiated at OU01. 

Year 1: Quarterly 
Year 2: Biannually 
Year 3+: Annually 

Prepared By: TNG 3/15/19
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Appendix A 

List of Site Contacts 

Name Position Mailing Address Phone Number E-mail Address 

Saranac Lake Gas Company Property Owner (OU01) 
PO Box 798 

Valley Forge PA 19482 
- -

Sarah Saucier NYSDEC DER Project Manager 625 Broadway 

Albany, NY 12233 

(518) 402-9675 sarah.saucier@dec.ny.gov 

Mike Cruden NYSDEC Remedial Bureau E Director (518) 402-9814 michael.cruden@dec.ny.gov 

Russ Huyck NYSDEC Region 5 HW Engineer 1115 Route 86 PO Box 296 

Ray Brook, NY 12977 

(518) 897-1242 russel.huyck@dec.ny.gov 

Mike McLean NYSDEC Region 5 HW Engineer (518) 897-1243 mike.mclean@dec.ny.gov 

Wendy Kuehner NYSDOH Public Health Engineer 

Empire State Plaza 

Corning Tower Room 1787 

Albany, NY 12237 

(518) 402-7860 beei@health.ny.gov 

Jamie Welch MACTEC Project Manager 

511 Congress Street, 

Suite 200 

Portland, ME 04101 

(207) 828-3479 jamie.welch@woodplc.com 
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APPENDIX B 

SITE SURVEYS 
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NEW DESCRIPTION OF THE SURVEYED PROPERTY 

 
MERIDIAN OF WEST LONGITUDE. 

ALL THAT TRACT OR PARCEL OF LAND , SITUATE IN THE TOWN OF NORTH ELBA, COUNTY OF 
ESSEX AND STATE OF NEW YORK, BEING PART OF LOT NUMBER 13, TOWNSHIP 11, OLD MILITARY 
TRACT, BEING A PORTION OF TAX PARCEL NUMBER 32KC-1-11, AND BEING MORE PARTICULARLY 
BOUNDED AND DESCRIBED AS FOLLOWS: 

PARCEL 1 - ADIRONDACK BOTTLED GAS CORPORATION OF NEW YORK 

BEGINNING  
AS MEASURE ALONG THE CENTERLINE OF PAYEVILLE LANE, 280 FEET FROM THE CENTERLINE 
INTERSECTION OF PINE ST, SAID POINT ALSO BEING THE SOUTHEASTERLY CORNER OF A PARCEL OF 
LAND CONVEYED TO MARK S. NASON & KARLA NASON BY DEED AS RECORDED IN THE ESSEX'S 
COUNTY CLERK'S OFFICE IN LIEBER OF DEEDS 884 AT PAGE 333; 

THENCE NORTHWESTERLY ALONG SAID SOUTHERLY BOUNDARY OF SAID MARK S. NASON & KARLA 
NASON, SHANE S. FOX BY DEED AS RECORDED IN THE ESSEX'S COUNTY CLERK'S OFFICE IN LIEBER 
OF DEEDS 1134 AT PAGE 75, GREGORY L. PEACOCK BY DEED AS RECORDED IN THE ESSEX'S COUNTY 
CLERK'S OFFICE IN LIEBER OF DEEDS 1190 AT PAGE 135, AND PARTIALLY ALONG GREGORY L. 
PEACOCK BY DEED AS RECORDED IN THE ESSEX'S COUNTY CLERK'S OFFICE IN LIEBER OF DEEDS 

 
PARCEL OF LAND CONVEYED TO NATIONAL PROPANE, L.P. (PARCEL 2) BY DEED AS RECORDED IN 
THE ESSEX'S COUNTY CLERK'S OFFICE IN LIEBER OF DEEDS 1116 AT PAGE 32; 

THENCE ALONG SAID EASTERLY AND SOUTHERLY LINE OF SAID PARCEL 2 THE FOLLOWING (2)

 
OF THE PEOPLE OF THE STATE OF NEW YORK (UNDER THE JURISDICTION OF THE DORMITORY 
AUTHORITY OF THE STATE OF NEW YORK) BY DEED AS RECORDED IN THE ESSEX'S COUNTY CLERK'S 
OFFICE IN LIEBER OF DEEDS 638 AT PAGE 102; 

THENCE SOUTHEASTERLY ALONG THE EASTERLY LINE OF THE PEOPLE OF THE STATE OF NEW YORK 
(UNDER THE JURISDICTION OF THE DORMITORY AUTHORITY OF THE STATE OF NEW YORK) THE

 
ALONG A NON TANGENT CURVE TO THE RIGHT WITH A RADIUS OF 1287.95 FEET A LENGTH OF 333.11 

 
OF LAND CONVEYED TO ESSEX & FRANKLIN COUNTY NEW YORK BY DEED AS RECORDED IN THE 
ESSEX'S COUNTY CLERK'S OFFICE IN LIEBER OF DEEDS 1143 AT PAGE 9273; 

THENCE NORTHEASTERLY ALONG SAID NORTHERLY LINE OF ESSEX & FRANKLIN COUNTY NEW 
 

PARCEL OF LAND CONVEYED TO GEORGE PAYE JR. DEED AS RECORDED IN THE ESSEX'S COUNTY 
CLERK'S OFFICE IN LIEBER OF DEEDS 258 AT PAGE 575; 

THENCE NORTHERLY ALONG THE WESTERLY LINE OF SAID GEORGE PAYE JR., MARGARET LOUISE 
PAYE & GEORGE E. PAYE JR. BY DEED AS RECORDED IN THE ESSEX'S COUNTY CLERK'S OFFICE IN 
LIEBER OF DEEDS 286 AT PAGE 373, MELISSA A. MARMORALE & ROSS X. BELSITO BY DEED AS 
RECORDED IN THE ESSEX'S COUNTY CLERK'S OFFICE IN LIEBER OF DEEDS 1694 AT PAGE 181, ROBERT 
& MARY L. OHMANN BY DEED AS RECORDED IN THE ESSEX'S COUNTY CLERK'S OFFICE IN LIEBER OF 
DEEDS 656 AT PAGE 120, JANICE M. GAUTHIER BY DEED AS RECORDED IN THE ESSEX'S COUNTY 
CLERK'S OFFICE IN LIEBER OF DEEDS 844 AT PAGE 112, AND ESSEX COUNTY BY DEED AS RECORDED

 
DISTANCE OF 575.02 FEET TO A POINT BEING THE NORTHWEST CORNER OF A PARCEL OF LAND 
CONVEYED TO SAID ESSEX COUNTY; 

 
DISTANCE OF 244.32 FEET TO A POINT IN THE CENTER OF SAID PAYEVILLE LANE; 

 
OF 33.01 FEET TO THE POINT AND PLACE OF BEGINNING. 

CONTAINING 3.188 ACRES OF LAND, MORE OR LESS. 

SUBJECT TO ANY EASEMENTS, RIGHT-OF-WAYS, AND/OR RESTRICTIONS OF RECORD, WHICH MAY 
AFFECT THIS PROPERTY. 

PARCEL 2 - NATIONAL PROPANE, L.P. 

COMMENCING AT A POINT IN THE CENTERLINE OF PAYEVILLE ROAD, SAID POINT BEING THE 
NORTHEASTERLY CORNER OF A PARCEL OF LAND CONVEYED TO ADIRONDACK BOTTLED GAS 
CORPORATION OF NEW YORK BY DEED AS RECORDED IN THE ESSEX'S COUNTY CLERK'S OFFICE IN 
LIEBER OF DEEDS 1116 AT PAGE 32 (PARCEL 1) AND THE SOUTHEASTERLY CORNER OF LANDS 
CONVEYED TO MARK S. NASON & KARLA NASON BY DEED AS RECORDED IN THE ESSEX'S COUNTY 
CLERK'S OFFICE IN LIEBER OF DEEDS 884 AT PAGE 333; 

 
OF 409.08 FEET TO THE POINT OF BEGINNING, SAID POINT BEING THE NORTHWESTERLY CORNER OF 
PARCEL 1; 

 
OF A PARCEL OF LAND CONVEYED TO GREGORY PEACOCK. BY DEED AS RECORDED IN THE ESSEX'S 
COUNTY CLERK'S OFFICE IN LIEBER OF DEEDS 1028 AT PAGE 127 AND ALONG OTHER LANDS OF 
GREGORY PEACOCK BY DEED AS RECORDED IN THE ESSEX'S COUNTY CLERK'S OFFICE IN LIEBER OF 
DEEDS 1366 AT PAGE 74 A DISTANCE OF 222.45 FEET TO AN IRON PIPE IN THE EASTERLY BOUNDS OF 
THE PEOPLE OF THE STATE OF NEW YORK (UNDER THE JURISDICTION OF THE DORMITORY 
AUTHORITY OF THE STATE OF NEW YORK) BY DEED AS RECORDED IN THE ESSEX'S COUNTY CLERK'S 
OFFICE IN LIEBER OF DEEDS 638 AT PAGE 102; 

THENCE SOUTHEASTERLY ALONG THE EASTERLY LINE OF SAID THE PEOPLE OF THE STATE OF NEW 
YORK (UNDER THE JURISDICTION OF THE DORMITORY AUTHORITY OF THE STATE OF NEW YORK) S

 
1; 

THENCE SOUTHERLY AND EASTERLY LINE OF PARCEL 1 THE FOLLOWING (2) COURSES AND

 

CONTAINING 1.160 ACRES OF LAND, MORE OR LESS. 

SUBJECT TO ANY EASEMENTS, RIGHT-OF-WAYS, AND/OR RESTRICTIONS OF RECORD, WHICH MAY 
AFFECT THIS PROPERTY. 
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APPENDIX D – EXCAVATION WORK PLAN (EWP) 

Any future intrusive work that will penetrate barriers shown in Figures 2.4 and 2.5 of this ISMP or otherwise 
potentially encounter or disturb remaining contamination, including stabilized soil, will be performed in 
compliance with the Excavation Work Plan (EWP).  Intrusive construction or utility work must be 
conducted in accordance with this Plan, an approved Health and Safety Plan (HASP), and a Community 
Air Monitoring Plan (CAMP).  A CAMP will be submitted to the DEC for Approval prior to conducting 
invasive activities at the site. 

D-1 NOTIFICATION 

At least 15 days prior to the start of any activity that is anticipated to encounter remaining contamination, 
the site owner or their representative will notify the NYSDEC. Notifications will be made to: 

Sarah Saucier, Project Manager 
NYSDEC 
625 Broadway, Albany, NY 12233-5060 
Albany, NY 
(518) 402-9675 

This notification will include: 

• A detailed description of the work to be performed, including the location and areal extent of 
excavation, plans/drawings for site re-grading, intrusive elements or utilities to be installed 
below or near a barrier system or in a location of remaining contaminated soil to be excavated 
and any work that may impact an engineering control; 

• A summary of environmental conditions anticipated to be encountered in the work areas, 
including the nature and concentration levels of contaminants of concern, potential presence of 
grossly contaminated media, and plans for any pre-construction sampling; 

• A schedule for the work, detailing the start and completion of all intrusive work; 

• A summary of the applicable components of this EWP; 

• A statement that the work will be performed in compliance with this EWP and 29 CFR 
1910.120; 

• A copy of the contractor’s health and safety plan (HASP) and CAMP, in electronic format; 

• Identification of disposal facilities for potential waste streams;  

• Identification of sources of any anticipated backfill, along with all required chemical testing 
results. 
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D-2 SOIL SCREENING METHODS 

Visual, olfactory and instrument-based (e.g. photoionization detector) soil screening will be performed by 

a qualified environmental professional during all excavations into known or potentially contaminated 

material (remaining contamination). Soil screening will be performed when invasive work is done and will 

include all excavation and invasive work performed, such as excavations for foundations and utility work. 

Soils will be segregated based on screening results into material that requires off-site disposal and material 

that is deemed adequate for reuse as part of the proposed work. Further discussion of off-site disposal of 

materials and on-site reuse is provided below. 

D-3 SOIL STAGING METHODS 

Soil stockpiles will be continuously encircled with a berm and/or silt fence. Hay bales will be used as 

needed near catch basins, surface waters and other discharge points. 

Stockpiles will be kept covered at all times with appropriately anchored tarps. Stockpiles will be routinely 

inspected, and damaged tarp covers will be promptly replaced. 

Stockpiles will be inspected at a minimum once each week and after every storm event. Results of 

inspections will be recorded in a logbook and maintained at the site and available for inspection by the 

NYSDEC. 

D-4 MATERIALS EXCAVATION AND LOAD-OUT 

A qualified environmental professional or person under their supervision will oversee all invasive work and 

the excavation and load-out of all excavated material. 

Contractors are solely responsible for safe execution of invasive and other work performed under this Plan. 

The presence of utilities and easements on the site will be investigated by the qualified environmental 

professional. It will be determined whether a risk or impediment to the planned work under this SMP is 

posed by utilities or easements on the site. 

Loaded vehicles leaving the site will be appropriately lined, tarped, securely covered, manifested, and 

placarded in accordance with appropriate Federal, State, local, and NYSDOT requirements (and all other 

applicable transportation requirements). 
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Locations where vehicles enter or exit the site shall be inspected daily for evidence of off-site soil tracking. 

The qualified environmental professional will be responsible for ensuring that egress points for truck and 

equipment transport from the site are clean of dirt and other materials derived from the site during intrusive 

excavation activities.  Cleaning of the adjacent streets will be performed as needed to maintain a clean 

condition with respect to site-derived materials. 

D-5 MATERIALS TRANSPORT OFF-SITE 

Transport of materials will be performed by licensed haulers in accordance with appropriate local, State, 

and Federal regulations, including 6 NYCRR Part 364. Haulers will be appropriately licensed and trucks 

properly placarded. 

Material transported by trucks exiting the site will be secured with tight-fitting covers. Loose-fitting canvas-

type truck covers will be prohibited. If loads contain wet material capable of producing free liquid, truck 

liners will be used. 

Truck transport routes are to be determined by the contractor as appropriate and submitted with the 

excavation work plan and are to include both primary and secondary routes and maps. All trucks loaded 

with site materials will exit the vicinity of the site using only these approved truck routes. This is the most 

appropriate route and takes into account: (a) limiting transport through residential areas and past sensitive 

sites; (b) use of city mapped truck routes; (c) prohibiting off-site queuing of trucks entering the facility; (d) 

limiting total distance to major highways; (e) promoting safety in access to highways; and (f) overall safety 

in transport; (g) community input where necessary. A figure showing the trucking routes will be included 

with activity specific work plans submitted to the DEC. 

Trucks will be prohibited from stopping and idling in the neighborhood outside the project site. 

Egress points for truck and equipment transport from the site will be kept clean of dirt and other materials 

during site remediation and development. 

Queuing of trucks will be performed on-site in order to minimize off-site disturbance. Off-site queuing will 

be prohibited. 
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D-6 MATERIALS DISPOSAL OFF-SITE 

Materials excavated and removed from the site will be treated as contaminated and regulated material and 

will be transported and disposed in accordance with all local, State (including 6NYCRR Part 360) and 

Federal regulations. If disposal of material from this site is proposed for unregulated off-site disposal (i.e. 

clean soil removed for development purposes), a formal request with an associated plan will be made to the 

NYSDEC. Unregulated off-site management of materials from this site will not occur without formal 

NYSDEC approval. 

Off-site disposal locations for excavated soils will be identified in the pre-excavation notification. This will 

include estimated quantities and a breakdown by class of disposal facility if appropriate, i.e. hazardous 

waste disposal facility, solid waste landfill, petroleum treatment facility, C/D recycling facility, etc. Actual 

disposal quantities and associated documentation will be reported to the NYSDEC in the Periodic Review 

Report. This documentation will include: waste profiles, test results, facility acceptance letters, manifests, 

bills of lading and facility receipts. 

Non-hazardous historic fill and contaminated soils taken off-site will be handled, at minimum, as a 

Municipal Solid Waste per 6NYCRR Part 360-1.2. Material that does not meet Unrestricted SCOs is 

prohibited from being taken to a New York State recycling facility (6NYCRR Part 360-16 Registration 

Facility). 

D-7 MATERIALS REUSE ON-SITE 

Contaminated on-site material, including historic fill and contaminated soil, that is acceptable for reuse on-

site, based on screening will not be reused on-site for landscaping or as backfill for subsurface utility lines. 

The qualified environmental professional will ensure that only non-impacted soil be re-used in the vicinity 

that it was generated. 

D-8 FLUIDS MANAGEMENT 

Liquids to be removed from the site, including but not limited to, excavation dewatering, decontamination 

waters and groundwater monitoring well purge and development waters, will be handled, transported and 

disposed in accordance with applicable local, State, and Federal regulations. Dewatering, purge and 

development fluids will not be recharged back to the land surface or subsurface of the site, and will be 

managed off-site, unless prior approval is obtained from NYSDEC. 
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Discharge of water generated during large-scale construction activities to surface waters (i.e. a local pond, 

stream or river) will be performed under a SPDES permit. 

D-9 COVER/DEMARCATION BARRIER SYSTEM RESTORATION 

If the cover system/demarcation barrier is compromised during soil removal and any other invasive 

activities the cover system will be restored in a manner that complies with the Remedial Action Work Plan. 

The existing cover system includes reactive core mat (RCM) along sections of Brandy Brook, and 

Aquablok® in a section of Pontiac Pay. 

The RCM layer along identified locations of OU02 as shown in Figure 2.4 of this ISMP, is generally 

covered with a minimum of 12 inches of clean fill.  If impacted, the compromised section of RCM shall be 

replaced and should overlap existing RCM by at least 2 feet on all sides and covered with 12 inches of clean 

fill 

The Aquabok® layer along a section of OU03 as shown in Figure 2.5 of this ISMP, generally runs from 

the bottom of the bay up the side slope to the shoreline.  The Aquablok® is approximately 3-4 inches thick 

and portions of it is are covered with either clean soil or riprap.  If impacted the compromised section of 

Aquablok® shall be replaced with 3-4 inches of Aquablok®. 

D-10 BACKFILL FROM OFF-SITE SOURCES 

Materials proposed for import onto the site will be approved by the qualified environmental professional 

and will be in compliance with provisions in this ISMP prior to receipt at the site. A Request to 

Import/Reuse Fill or Soil form, which can be found at http://www.dec.ny.gov/regulations/67386.html, will 

be prepared and submitted to the NYSDEC project manager allowing a minimum of 5 business days for 

review. 

Material from industrial sites, spill sites, or other environmental remediation sites or potentially 

contaminated sites will not be imported to the site. 

Imported soils will meet the backfill and cover soil quality standards established in 6NYCRR 375-6.7(d). 

Soils that meet ‘exempt’ fill requirements under 6 NYCRR Part 360, but do not meet backfill or cover soil 

objectives for this site, will not be imported onto the site without prior approval by NYSDEC. Solid waste 

will not be imported onto the site. 
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Trucks entering the site with imported soils will be securely covered with tight fitting covers. Imported 

soils will be stockpiled separately from excavated materials and covered to prevent dust releases. 

D-11 STORMWATER POLLUTION PREVENTION 

Barriers and hay bale checks will be installed and inspected once a week and after every storm event. 

Results of inspections will be recorded in a logbook and maintained at the site and available for inspection 

by the NYSDEC. All necessary repairs shall be made immediately. 

Accumulated sediments will be removed as required to keep the barrier and hay bale check functional. 

Undercutting or erosion of the silt fence toe anchor shall be repaired immediately with appropriate backfill 

materials. 

Manufacturer's recommendations will be followed for replacing silt fencing damaged due to weathering. 

Erosion and sediment control measures identified in the SMP shall be observed to ensure that they are 

operating correctly. Where discharge locations or points are accessible, they shall be inspected to ascertain 

whether erosion control measures are effective in preventing significant impacts to receiving waters. 

Silt fencing or hay bales will be installed around the entire perimeter of the construction area. 

D-12 EXCAVATION CONTINGENCY PLAN 

If underground tanks or other previously unidentified contaminant sources are found during post-remedial 

subsurface excavations or development related construction, excavation activities will be suspended until 

sufficient equipment is mobilized to address the condition. 

Sampling will be performed on product, sediment and surrounding soils, etc. as necessary to determine the 

nature of the material and proper disposal method. Chemical analysis will be performed for a full list of 

analytes (TAL metals; TCL volatiles and semi-volatiles, TCL pesticides and PCBs), unless the site history 

and previous sampling results provide a sufficient justification to limit the list of analytes. In this case, a 

reduced list of analytes will be proposed to the NYSDEC for approval prior to sampling. 

Identification of unknown or unexpected contaminated media identified by screening during invasive site 

work will be promptly communicated by phone to NYSDEC’s Project Manager. Reportable quantities of 
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petroleum product will also be reported to the NYSDEC spills hotline. These findings will be also included 

in the Periodic Review Report. 

D-13 OTHER NUISANCES 

A plan for rodent control will be developed and utilized by the contractor prior to and during site clearing 

and site grubbing, and during all remedial work. 

A plan will be developed and utilized by the contractor for all remedial work to ensure compliance with 

local noise control ordinances. 

CAMP: A map showing the location of air sampling stations based on generally prevailing wind conditions 

shall be prepared and submitted to NYSDEC for approval.  These locations will be adjusted on a daily or 

more frequent basis based on actual wind directions to provide an upwind and at least two downwind 

monitoring stations. Exceedances of action levels listed in the CAMP will be reported to NYSDEC and 

NYSDOH Project Managers. 

Odor Control Plan: This odor control plan is capable of controlling emissions of nuisance odors off-site.  If 

nuisance odors are identified at the Site boundary, or if odor complaints are received, work will be halted 

and the source of odors will be identified and corrected. Work will not resume until nuisance odors have 

been abated. 

Dust Control Plan: A dust suppression plan that addresses dust management during invasive on-site work 

will include, at a minimum, the items listed below: 

• Dust suppression will be achieved through the use of a dedicated on-site water truck for road 
wetting.  The truck will be equipped with a water cannon capable of spraying water directly 
onto off-road areas including excavations and stockpiles. 

• Clearing and grubbing of large areas will be done in stages to limit the area of exposed, 
unvegetated soils vulnerable to dust production. 

• Gravel will be used on roadways to provide a clean and dust-free road surface. 

• On-site roads will be limited in total area to minimize the area required for water truck 
sprinkling. 
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During the project, one or more of the agenda items could be selected for the required daily site training.     

   
   
   
   
  
  

 

 
  

  
  

 
  

 
 

   
  
  

   
  
  
    
  
  
   
  
  

  
  
  
    

 

 
 

 

   

 



E&I Corporate HSE Department Contact List 

Emergency Incident Occurs Non-Emergency 

Supervisor Immediately Calls 

After Medical Attention is 
Sought and Provided 

Contact Supervisor HSE 

Coordinator and WorkCare 

(24/7) Hotline 

(888)1-XPRTS or 

(888) 449-7787 

Verbally Contact One HSE 
Representative Below Within 2 Hours 

Incident Flow Chart 

CALL 

911 
Emergency 

Name/Email Office Location Contact Information 

Bruce Voss 
bruce.voss@amec.com 

Chad Barnes 
chad.barnes@amec.com 

Cindy Sundquist 
cynthia.sundquist@amec.com 

Don Kubik 
don.kubik@amec.com 

Gabe Sandholm 
gabe.sandholm@amec.com 

John Mazur 
john.mazur@amec.com 

Lori Dowling 
lori.dowling@amec.com 

Philip Neville 
philip.neville@amec.com 

Tim Kihn 
tim.kihn@amec.com 

Vlad Ivensky (can call 24/7) 
vlad.ivesky@amec.com 

Catherdral City, CA 760.202.3737 (office) 
951.897.6381 (cell) 

Phoenix, AZ 

Portland, ME 

Oakland, CA 

Minneapolis, MN 

Wilmington, NC 

Prince George, BC 

Thorold, ON 

Edmonton, AB 

Plymouth Meeting, PA 

602.733.6000 (office) 
480.495.9846 (cell) 

207.828.3309 (office) 
207.650.7593 (cell) 
207.892.4402 (home) 

510.663.4100 (office) 
510.368.6433 (cell) 

612.252.3785 (office) 
206.683.9190 (cell) 

910.452.1185 (office) 
910.431.2330 (cell) 
910.681.0538 (home) 

Call Immediatley 

250.564.3243 (office) 

905.687.6616 (office) 
905.380.4465 (cell) 

780.944.6363 (office) 
780.717.5058 (cell) 

610.877.6144 (office) 
484.919.5175 (cell) 
215.947.0393 (home) 

*High potential near misses, subcontractor incidents, regulatory inspections, spills, and property damage 
greater than $1000, should be reported within 60 minutes to one of the above HSE Representatives. 

Revised 17 July 2012-hb 



 
  INCIDENT ANALYSIS REPORT 

 AMEC Environment & Infrastructure  
  Confidential - Privileged    

     

  

Section 1 – General Information 
         

    

     

   

    

    

 

Section 2 – Incident Type - Process     
 

      

       

    

    

    

       

   

    

     

      

   

  

      

  

Section 3 – Incident Description 
 

  

  

   

    

       

   

Paper copies are uncontrolled.  This copy was valid at the time it was printed.  
For an up-to-date copy, please visit AMECnet. 



 

 

   

   

     

     
 

Section 4 - Incident Analysis 
      

 

     

   

   

Section 5 - Incident Investigation Results and Corrective Actions 
This section to be completed by the Group HSE Manager/IRP with support from location where incident 
occurred. 

 

 

   

  

  

  

  

      

   

   

  

  

  

  

 

 
  

 
 

 
 

 
 

 

 
 

 
 

 

Paper copies are uncontrolled.  This copy was valid at the time it was printed.  
For an up-to-date copy, please visit AMECnet. 



 
Section 6 - Notifications, Certification & Approvals 
Check the appropriate boxes indicating the applicable reports have been made to the following applicable organizations: 

   

  

  

     

     

Paper copies are uncontrolled.  This copy was valid at the time it was printed.  
For an up-to-date copy, please visit AMECnet. 



                                                

 
VEHICLE INCIDENT REPORT 

  

Section 1 - General Information                              
            

    
   

Section 2 - Company Driver and Vehicle 

    

   

     

         

 

    

    

 

     

    

       

     

Section 3 - Other Driver and Vehicle Information 

    

   

   

     

(verify registration document) 

     

   

   

    

    

 Make note of pre-existing damage and take pictures if possible – you may attach additional pages if necessary): 

 

Section 4 – Approvals (signatures required) 
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GROUND DISTURBANCE INCIDENT REPORT 

AMEC Environment & Infrastructure 

Section 1 – General Information 

         

   

 

    

 

Section 2 – Date and Location of Event 
 
 

 
   

 
 

   

  
        
     
    

    

 
 

Section 3 – Affected Facility Information 
 

     
    

 
     

 
   

 
   

Paper copies are uncontrolled.  This copy was valid at the time it was printed.  
For an up-to-date copy, please visit AMECnet. 



Section 4 – Excavation Information 
 

      
     

 
     

     
     

 
     

     
     

     
      

     
  

Section 5 – Pre-Excavation Notification 
 

    
 

  

Section 6 – Locating and Marking 
 

   
 

   
 

   
 

       
    

 
    

    

Section 7 – Excavator Downtime 
 

  
 

     
 

      
    

Paper copies are uncontrolled.  This copy was valid at the time it was printed.  
For an up-to-date copy, please visit AMECnet. 



 

 

Section 8 – Description of Damage 

 
  

 
    

 
       

 
     

 
       

 
      

    
 

       
  

 
       

  

 
      

 
  

 

Section 9 – Description of the Root Cause 
 

 
   

   
   

   

   
   

   
   

    
   

   
  

Paper copies are uncontrolled.  This copy was valid at the time it was printed.  
For an up-to-date copy, please visit AMECnet. 



 
 

Section 10 - Notifications, Certification & Approvals 
Check the appropriate boxes indicating the applicable reports have been made to the following applicable organizations: 

   

    

 

    

  

     

     

Paper copies are uncontrolled.  This copy was valid at the time it was printed.  
For an up-to-date copy, please visit AMECnet. 
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1.0 PROGRAM OBJECTIVES AND DESCRIPTION 

1.1 PURPOSE 

The purpose of this Field Activities Plan (FAP) / Quality Assurance Program Plan (QAPP) is to define 

responsibilities and authorities for data quality, and to prescribe requirements for assuring that the field 

exploration activities undertaken by MACTEC Engineering and Consulting, P.C. (MACTEC) for the 

New York State Department of Environmental Conservation (NYSDEC) are planned and executed in a 

manner consistent with established program-wide quality assurance (QA) objectives and the 

Engineering Services Contract D007619. 

The FAP/QAPP provides guidance and specifications to ensure that: 

 samples are obtained under controlled conditions using appropriate and documented 
procedures; 

 samples are identified uniquely and controlled through sample tracking systems and 
chain-of-custody (COC) protocols; 

 field determinations and laboratory analytical results are of known quality and are valid and 
consistent through using approved methods, preventive maintenance, calibrations, analytical 
protocols, quality control (QC) measurements, reviews, audits, and correcting out-of-control 
situations; 

 calculations and evaluations are accurate, appropriate, and consistent throughout the project; 

 data are validated and their use in calculations is documented; and 

 records are retained as documentary evidence of the quality of samples, applied processes, 
equipment, and results. 
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1.2 SCOPE 

This document has been prepared in support of all work assignments issued under MACTEC’s 

Engineering Services Contract No. D007619. The requirements of this FAP/QAPP apply to all 

MACTEC and subcontractor activities undertaken, unless otherwise stipulated in the project-specific 

FAP associated with a given Work Assignment (WA).   

The organizational responsibilities and interactions outlined in Section 2 of this document extend to 

quality-related controls and activities.  The content and format of the FAP/QAPP is based on: 

 Engineering Services Contract No. D007619 

 DER-10: Technical Guidance for Site Investigation and Remediation - Issued 05/03/2010, and 

 Guidance for Quality Assurance Project Plans - EPA QA/G-5 (EPA/240/R-02/009) prepared 
by the United States Environmental Protection Agency (USEPA) (USEPA, 2002). 

The FAP/QAPP consists of 15 sections, as follows: 

Section 2 Program Organization and roles of the MACTEC project team 

Section 3 QA objectives 

Section 4 Sampling procedures 

Section 5 Sample custody 

Section 6 Calibration procedures 

Section 7 Analytical procedures 

Section 8 Data reduction, validation, and reporting 

Section 9 Internal QC 

Section 10 Audits 

Section 11 Preventative maintenance 

Section 12 Data assessment 

Section 13 Corrective action 

Section 14 Reports to management 
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Section 15 Sustainability and green remediation 

1.3 CONTRACT SUMMARY 

MACTEC has been retained by the NYSDEC to conduct field investigation and remedial activities at 

various inactive hazardous waste sites in New York State (NYS). Under the contract, work 

assignments are issued that may require the performance of some, or all, of the following services:   

 Site Characterization 

 Phased Remedial Investigation/Feasibility Study 

 Remedial Design 

 Engineering Services During Construction 

 Analytical QA/QC Activities 

 Site Response Activities / Interim Remedial Measures 

 Site Management 

 Citizen Participation Activities 

 Health and Safety Plan (HASP) Review 

 Potentially Responsible Party and Third Party Oversight 

 Soil Vapor Intrusion 

Particular sections of the FAP/QAPP will apply to the above work elements. Specific FAP/QAPP 

requirements that apply to a given work assignment will be identified in the project-specific FAP to be 

developed for each unique site. 
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2.0 PROGRAM ORGANIZATION AND RESPONSIBILITIES 

2.1 ORGANIZATION 

MACTEC operates using a multi-disciplinary team-based system. Under this system, personnel 

representing both engineering and scientific disciplines are assigned to teams and groups organized by 

similar client focus. The administrative personnel for the NYSDEC contract are the MACTEC 

Program Manager and Project Managers (PM). A Principal Professional who is responsible for project 

technical quality and acceptability is associated with each project and technical task.  Task Leaders, Site 

Managers, and key technical staff are assigned to NYSDEC work assignments based on project scope 

and technical disciplinary needs. Resources are available from throughout the entire MACTEC 

organization and include engineers, QA specialists, geologists, hydrogeologists, physicists, chemists, 

risk assessors, and data managers. Individuals with specialized skills assigned to other teams, groups, 

or offices within MACTEC may join a NYSDEC project team as needed. 

This portion of the FAP/QAPP addresses MACTEC’s NYSDEC Program organization and specifically 

outlines QC coordination and responsibilities. Those individuals assigned to a project or task are 

responsible for conducting project work by using the resources assigned to the project management 

organization. In this way, resources through MACTEC are available to each project, but responsibility 

for initiating services and for ensuring acceptable results remains within the project organization. This 

responsibility carries with it the authority to initiate, modify, and stop activities, as appropriate. It is the 

Program Manger and Principal Professionals role to assist the PM, Task Leaders, and Site Managers in 

meeting project goals while providing an independent evaluation of product quality. 

Figure 2.1 illustrates the overall program organization and principal lines of communication and 

authority. 

2-1 

P:\Projects\nysdec1\qapp\2011\QAPP.2011-06-14.MACTEC_QAPP_Final.doc 



 

 

 

   

   

   

   

  

 

   

   
  

 

 

Field Activities Plan / Quality Assurance Program Plan 
NYSDEC Contract D007619 
MACTEC Engineering and Consulting, P.C. 

June 14, 2011 
Version 1 

2.2 SPECIFIC RESPONSIBILITIES 

The responsibilities of the MACTEC project positions and support organizations are summarized 

below. 

Corporate Officer. The Corporate Officer is William J. Weber, P.E. Mr. Weber is responsible for 

establishing a contract for the services to be performed, for committing the corporate resources 

necessary to conduct the program work activities, and for supplying corporate-level input for problem 

resolution. 

Program Manager. The NYS Engineering Services Contract Program Manager is William J. Weber, 

P.E. The Program Manager has overall responsibility to organize and set operating procedures with 

NYSDEC. 

Project Manager. The PM, named in the project-specific FAP, is responsible for day-to-day technical 

administration of the project and will be the primary contact for the NYSDEC on each Work 

Assignment.  The PM will be responsible for: 

 initiating project activities; 

 identifying project staff, equipment, and other resource requirements; 

 interfacing with the NYSDEC PM on all cost, contractual, personnel, and other administrative 
matters; 

 provide program FAP/QAPP to individuals assigned to the project and ensure program 
procedures are followed; 

 provide program generic HASP and project-specific safety documents to individuals assigned 
to the project and ensure program procedures are followed; 

 monitoring task activities, and adjusting efforts on resources, as required, to help assure that 
existing budgets, schedules, and work programs are maintained; 

 distributing copies of standard procedures and the project-specific planning documents (FAP) 
to all appropriate personnel involved in the project; 

 providing regular briefings on the status of the project and preparation of monthly reports 
showing both technical progress and cost status; 
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 providing assurance that project technical and financial records are kept according to the 
requirements of the NYSDEC and MACTEC; and 

 implementing subcontracting as required  

Task Leaders and Site Managers. The Task Leaders and Site Managers are responsible for: 

 the appropriateness, adequacy, and timeliness of the technical and engineering services 
provided; 

 obtaining copies of the project-specific FAP and program FAP/QAPP, and any other 
applicable project planning documents, and ensuring implementation of procedures described 
in these documents; 

 obtaining copies of the project-specific HASP and project-specific safety documents and 
ensuring implementation of procedures described in these document 

 developing the technical approach and level of effort required to address each of task/subtask; 

 the day-to-day conduct of the work, including the integration of the input of supporting 
disciplines and subcontractors (i.e., drilling or laboratory subcontractors); 

 ongoing QC during performance of the work; and 

 the technical integrity as well as the clarity and usefulness of all project work products. 

Task Leaders and Site Managers will be identified in the project-specific FAP. 

Principal Professional. A key component in the review process is the designation of a Principal 

Professional that will serve as technical leader for each project. The Principal Professional will provide 

guidance on the technical aspects of the project. This is accomplished through periodic reviews of the 

services designed to incorporate the accumulated experience and corporate policy of the firm and to 

meet the objectives of the program as established by NYSDEC. The Principal Professional provides 

input to project deliverables by conducting technical reviews while work is in progress. The Principal 

Professional along with the Quality Assurance Officer (QAO) serves as a resource for the PM in 

evaluating the magnitude of identified QC problems and supporting the development of appropriate 

corrective action. 
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Quality Assurance Officer. The QAO, Christian Ricardi, has responsibility for establishing, 

overseeing, and auditing specific procedures for documenting and controlling analytical and field data 

quality. Many of the procedures will be implemented by other individuals. The QAO works with the 

PM, Task Leaders, and Site Managers to verify that established MACTEC and NYSDEC protocols are 

followed. 

Responsibilities of the QAO include: 

 overseeing and coordinating analytical work; 

 monitoring the QA and QC activities of the laboratory for conformance with approved 
policies, procedures, and sound practices, and authorize improvements as necessary; 

 supervising/mentoring project staff on the preparation of data usability summary report and 
data validation report; 

 informing the PM, Task Leaders, Site Managers, and/or subcontract laboratory management of 
nonconformance to the approved QC program; 

 completing system audits when included in the scope of project activities; 

 Reviewing project records, logs, standard procedures, project plans, and analytical results to 
verify records are complete and maintained in a retrievable fashion; 

 distributing copies of standard procedures and the FAP/QAPP to all appropriate personnel 
involved in the project; and 

 assuring that sampling and analysis is conducted in a manner consistent with the FAP/QAPP.  

Procurement Specialist. The Procurement Specialist (PS), Peggy Franklin, aids and assists the PM, 

Task Leaders, and Site Managers with procuring subcontractors and subcontract terms and conditions 

issues. 

Contract Specialist. The Contract Specialist (CS), Theresa Casavant, aids and assists the PM, Task  

Leaders, and Site Managers with compliance with contract terms and conditions, including cost 

allowability, invoicing, monitoring budgets, maintaining employee NSPE-grade lists, administering 

subcontracts, and meeting minority/women-owned business enterprise goals.  
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2.3 PERSONNEL QUALIFICATIONS AND TRAINING 

Assignment of technical staff is completed by MACTEC with regard to appropriate qualifications in 

the technical areas relevant to the project and any associated QC techniques. This involves an 

assessment of individual qualifications and a resolution of training needs prior to the commencement of 

data generation/manipulation activities. Training typically consists of one or more of the following 

activities: 

 general briefings covering all aspects of QA program and project plans; 

 specific briefings on Program and project-specific FAPs; 

 specific briefings on individual QA and QC procedures or activities; 

 required reading of pertinent QA-related documents; and 

 participation in USEPA-approved and other training courses. 

MACTEC personnel involved with hazardous waste site investigations are required to attend an 

approved 40-hour health and safety course prior to working on hazardous waste sites. In addition, 

personnel are required to attend annual 8-hour, refresher health and safety training courses designed to 

review: (1) health and safety requirements and principles; (2) sampling procedures; (3) documentation 

procedures; (4) operational procedures; and (5) safety equipment use and function.  

MACTEC will staff projects with capable, trained personnel. MACTEC typically uses a cross-section 

of junior-, middle-, and senior-level personnel to implement field sampling and investigation programs. 

 By using this cross-section, personnel are placed in a position of responsibility to which they can 

respond. 
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2.4 SUPPORT SERVICES 

To conduct certain WAs, MACTEC will retain subcontractors (selected considering price and technical 

qualifications) to perform specialized services, including sample analysis, drilling, surveying, and 

engineering consulting services. Before MACTEC enters into a subcontract relationship, MACTEC 

evaluates the potential subcontractor. Such evaluations may include visiting the subcontractors' 

business unit and conducting facility audits. MACTEC may conduct pre-bid meetings to explain 

potential tasks, site conditions that may be encountered, and the importance of each task to the project.  

MACTEC evaluates proposals both technically and financially, and then recommends selection to the 

NYSDEC. 

Contract documents are thoroughly discussed with the subcontractor, and are complete and detailed, 

including scopes of work, payment terms and conditions, penalties for poor performance, and 

applicable prime contract flow down clauses. Before awarding any work, MACTEC will confirm the 

subcontractors' ability to accomplish the work on the required schedule. As work is to be awarded, and 

as it continues, MACTEC will confirm schedules and commitments. MACTEC requires periodic 

subcontractor progress reports (e.g., drillers' daily quantity sheets and documentation of internal 

technical reviews). Subcontractors must contact MACTEC if they anticipate difficulty in adhering to 

scope, schedule, or budget. For technical issues, the subcontractor's primary point of contact within 

MACTEC is the PM; for subcontract terms and conditions issues, it is the PS; and for payment issues, it 

is the CS. The procedural steps MACTEC follows to effect subcontractor corrective action are listed in 

Table 2.1. 
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3.0 QUALITY ASSURANCE OBJECTIVES 

3.1 PROGRAM DATA QUALITY OBJECTIVES 

This FAP/QAPP covers all work completed by MACTEC under the Engineering Services Contract and 

is applicable to site investigation activities that are completed in the State of New York. Site 

investigation activities will be completed in accordance with NYSDEC regulations and guidelines. 

Regulations and guidelines provided by the USEPA may also be applied. When planning and 

implementing project-specific investigations the MACTEC project team will incorporate requirements 

and procedures described in the following documents into their planning documents and technical 

evaluations of site conditions: 

 DER-10 “Technical Guidance for Site Investigation and Remediation”; New York Department 
of Environmental Conservation; Division of Environmental Remediation; May 2010. 

 6 NYCRR PART 375 “Environmental Remediation Program”; New York Department of 
Environmental Conservation; Division of Environmental Remediation; October 2006. 

 Title 6, Part 371 “Identification and Listing of Hazardous Wastes”; New York Codes, Rules, 
and Regulations; September 2006. 

 Title 6, Part 700-705 “Water Quality Regulations Surface Water and Groundwater 
Classifications and Standards”; New York Codes, Rules, and Regulations; August 1999. 

 Technical and Operational Guidance Series (TOGs) 1.1.1. “Ambient Water Quality Standards 
and Guidance Values and Groundwater Effluent Limitations”; New York Department of 
Environmental Conservation; Division of Water; June 1998. 

 USEPA 542-S-02-001 “Ground-Water Sampling Guidelines for Superfund and Resource 
Conservation and Recovery Act (RCRA) project Managers”; United State Environmental 
Protection Agency (USEPA); Office of Solid Waste and Emergency Response; May 2002. 

 “Analytical Services Protocols (ASP)”; New York Department of Environmental 
Conservation; June 2000; revised July 2005. 

 “Guidance for Evaluating Soil Vapor Intrusion in the State of New York”; New York State 
Department of Health (NYSDOH); October 2006. 

 “Draft Procedures for Collection and Preparation of Aquatic Biota for Contaminant 
Analysis”; New York State Department of Environmental Protection; Division of Fish, 
Wildlife, and Marine Resources; Bureau of Habitat; October 2002. 
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3.2 IDENTIFICATION OF PROJECT DATA QUALITY OBJECTIVES 

Project Data Quality Objectives (DQOs) will be established during the development of project-specific 

FAPs to specify the quality of data and project specific goals for each particular data collection activity. 

 The DQO will be established to ensure that data collected can support project-specific decisions. The 

DQOs are the starting point in the design of the investigation. DQOs are based on the concept that the 

intended use of the data determines the quality and type of the data required. DQOs are established 

based on site conditions, project objectives, and available measurement systems. The DQO process 

matches sampling and analytical capabilities to the data targeted for specific uses and ensures that the 

quality of the data does not underestimate project requirements.   

During the development of project-specific FAPs, the guidance documents identified in Section 3.1 will 

be used to establish sampling and analytical testing goals. The MACTEC project team will evaluated 

site historical information and data, and recommend a plan for each site. Each project-specific FAP 

will include detailed descriptions of the following information: 

 Project site description, history, and previous investigations/reports 

 Site investigation objectives/goals 

 Planned explorations and sampling procedures  

 Summaries of proposed samples for all media at the site, as well as sample locations 

 Summary of analytical methods, target analytes, and detection limits, as well as number and 
type of QA/QC samples 

 Data quality goals for each sampling task 

 Applicable standards, criteria and guidance values for groundwater, surface water, sediment, 
soils, and soil vapor/indoor air 
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3.3 ANALYTICAL DATA QUALITY LEVELS 

During the development of project-specific FAPs the analytical program for field samples will be 

established. The plan will specify analytical methods, analyte detection limits, data reporting 

requirements, and data review and reporting procedures. 

For the purposes of this FAP/QAPP, the data quality levels described below will be used for the 

NYSDEC program: 

Level I - Field Screening. This level is characterized by the use of portable instrumentation that can 

provide real time data to assist in the optimization of sampling point locations and for health and safety 

monitoring. Data can be generated indicating the presence or absence of certain contaminants, 

especially volatiles, at sampling locations.  These measurements may include hand held photoionization 

detector (PID) for volatile organic compounds (VOC) monitoring, and instruments used for measuring 

temperature, pH, specific conductance, dissolved oxygen (DO), and turbidity during water sampling.  

Calibration and data recording procedures for the field testing instruments are described in Section 6.  

Level II - Field Analysis. This level is characterized by the use of portable analytical instruments of 

field test kits that can be used on-site or in mobile laboratories stationed near a site. A detailed 

description of field analytical procedures will be included in each project-specific FAP. Depending on 

the project field analysis objectives, types of contaminants, sample matrix, and analytical procedure 

either qualitative or quantitative data will be obtained. The data quality goal will be specified. For 

sampling tasks requiring quantitative results, split samples for off-site laboratory analysis will be 

collected to evaluate the accuracy of the field analytical data. The split sample process and data 

comparison goals will be identified in the FAPs. 

Level III - Laboratory Analysis. Subcontract laboratory-generated data obtained using USEPA or 

NYSDEC-approved procedures. Laboratory services will be completed in accordance with the 

NYSDEC ASP. Analytical methods may include a MACTEC subcontracted lab using USEPA 

Contract laboratory Program (CLP) Statement of Work (SOW) methods, USEPA SW-846 (USEPA, 
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1996), USEPA drinking water (500 series) methods and waste water methods (600 series) [40 CFR 

Part 136], Methods for the Chemical Analysis of Waters and Wastes (USEPA, 1993b), Standard 

Method (APHA, 1998), American Society for Testing and Materials (ASTM) procedures, or other 

approved testing procedures. Analyses will be completed by a with the NYSDOH Environmental 

Laboratory Approval Program (ELAP) certification. For Level III work, a NYSDEC Data Usability 

Summary Report is generated as described in Section 8. 

Level IV – Laboratory Analysis using CLP Routine Analytical Services. These data represent 

laboratory analytical results developed using a CLP contract and supported by a rigorous QA program, 

supporting documentation, and data validation procedures. These data are typically used to support 

enforcement/litigation activities. Level IV data would include CLP Target Compound List (TCL) 

VOCs, semivolatile organic compounds (SVOCs), pesticides/polychlorinated biphenyls (PCBs), and 

Target Analyte List (TAL) inorganics. 

Level V - Non-standard Methods. This level is used for the analysis of non-standard sample matrices 

(i.e., biota, waste, etc.). The level also applies when non-conventional parameters, method-specific 

detection limits, or modification of existing methods are required. None standard methods will be 

identified and described in the project FAPs. 

3.4 PRECISION, ACCURACY, REPRESENTATIVENESS, COMPLETENESS, 

COMPARABILITY 

To establish the quality goals for analytical data, data quality refers to a degree of uncertainty with 

respect to precision, accuracy, representativeness, completeness, and comparability. Specific objectives 

for each of these characteristics are established to develop sampling protocols, and to identify 

applicable documentation, sample handling procedures and measurement system procedures.   
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3.4.1 Precision 

Precision is defined as the agreement among individual measurements of the same chemical constituent 

in a sample, obtained under similar conditions. Field precision will be expressed as relative percent 

difference (RPD) of field duplicates: 

(X1-X2) 

x 100 = RPD 

X1 + X2/2 

where, 

RPD = relative percent difference between duplicate results 

X1 and X2 = results of duplicate analyses 

X1 - X2  = absolute difference between duplicates X1 and X2 

Field duplicates take into account the level of error introduced by field sampling techniques, field 

conditions, and analytical variability. The RPD of field duplicates will be calculated by MACTEC in 

order to evaluate the sample precision. 

3.4.2 Accuracy 

Accuracy is defined as the degree to which the analytical measurement reflects the true concentration 

level present. Accuracy will be measured as percent recovery for spiked analyses including laboratory 

control samples (LCS), surrogates spikes, and matrix spikes. 

A spike is a sample to which predetermined quantities of standard solutions of certain target analytes 

are added prior to sample extraction/digestion and analysis.   
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Accuracy can also be evaluated using the recovery of surrogate spikes in the organic analyses. These 

spikes consist of organic compounds which are similar to the analytes of interest in chemical 

composition, extraction, and chromatography, but which are not normally found in environmental 

samples.  These compounds are spiked into all blanks, standards, and samples prior to analysis. 

Percent recoveries of the LCS, surrogate, and matrix spikes will be reported by the laboratory for all 

analytes associated with the samples. Variations from 100 percent recovery may be due to method 

extraction and analysis efficiency, matrix interferences, laboratory spike handling procedures, or 

sample heterogeneities between replicates. The percent recovery of the spikes can be calculated from 

the following equation: 

X – B 

x 100 = REC 
T 

where, 

X = measured amount in sample after spiking 

B = background amount in sample 

T = amount of spike added 

Accuracy is difficult to evaluate for the entire data collection activity, especially the sampling 

component. Field and trip blanks will be used in addition to the matrix and surrogate spiked samples to 

evaluate data accuracy in the investigations. 
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3.4.3 Representativeness 

Representativeness expresses the degree to which sample data depict existing site conditions. 

Measurements will be made so that analytical results are representative of the media (e.g., soil, water, 

and sediments) and conditions being measured, to the extent possible.  Representative data are collected 

by establishing standardized procedures for identification of sample locations and sampling techniques, 

and the collection of a sufficient number of samples. Sampling protocols are designed to collect 

representative samples of the media. Sample handling protocols (e.g., storage, transportation, holding 

time, sample preservation) are selected to protect the representativeness of the collected sample during 

shipment to the laboratory. Proper documentation will establish that protocols have been followed and 

sample identification and integrity are assured. Sample collection and handling will be in accordance 

with the standard procedures contained in Section 4 and Section 5. 

QC blanks including laboratory method blanks and field QC blanks are also collected to determine if 

samples have been contaminated during sample collection or lab analysis. If evidence of sample 

contamination is found during data review, results for detected of contaminants may be removed from 

the final data set. 

3.4.4 Completeness 

The characteristic of completeness is a measure of the amount of valid data obtained compared to the 

amount that was expected. The completeness of data generated during each sampling task will be 

evaluated by the MACTEC project team when data review is completed and sample data are 

considered final. It may be impossible to collect samples that were proposed in the project FAPs due to 

problems encountered during the field sampling event. For example, multiple depth soil sample 

collection from a boring may be specified, but the boring may be terminated for technical reasons prior 

to reaching the specified depth. Samples may be lost or destroyed during sample handling or shipment 

to the laboratory. Data may be qualified during the completion of data usability summary reports 

(DUSR) or data validation reports described in Section 8. In some cases results may be qualified 

estimated (J) or rejected (R). Interpretations on missed sample location results, lost samples, and 
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qualified data will be evaluated by the MACTEC project team after each site investigation sampling 

event. If data are missing from critical locations, or if qualification of data has an unacceptable impact 

on the usability of results relative to the project DQOs, then a decision may be made with the NYSDEC 

PMs to recollect samples.   

3.4.5 Comparability 

The characteristic of comparability reflects: (1) the internal consistency of measurements made at the 

site, (2) the expression of results in units consistent with other organizations reporting similar data, and 

(3) the confidence with which one data set can be compared to other similar measurements. The use of 

subcontract laboratories that have NYSDOH ELAP certification is a QA step designed to ensure that 

laboratories will produce chemical data that meet standards for testing for work within New York. Use 

of USEPA and other standard analytical methods used in the environmental testing industry provides 

another level of QA that results will be comparable to industry standards.   
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4.0 SAMPLING PROCEDURES 

This section of the FAP/QAPP outlines typical field activities and sampling procedures completed at 

individual project sites. Specific procedures to be followed for a particular project will be referenced in 

the project-specific FAP. If additional sampling procedures are to be used that are not listed in this 

section, they will be described in detail in the project-specific FAP. 

4.1 SAMPLE LABELS AND RECORDS 

Sample labels will be prepared, to the extent feasible prior to initiation of work, using a computerized 

labeling system. Each sample may require several labels for the different containers, depending on the 

analysis to be performed. 

Identification of samples collected during the field investigation will be accomplished with a code 

indicating sample type, sample identification, depth of sample (if applicable), and designation of 

duplicate samples. Soil, groundwater, and sediment samples will be labeled using the sample ID, as 

follows: 

Digits 1 to 6 Site Code - six number NYSDEC code to identify the site 

(http://www.dec.ny.gov/cfmx/extapps/derexternal/index.cfm?pageid=3) 

Digits 7, 8 Sample Type - two letter code to identify sample media 

AA - Ambient Air Sample 

   BA  - Basement  Air  Sample

   BS  - Test  Boring Soil Sample 

   BW  - Screened-auger  Groundwater Sample 

   CD  - Septic System/Sump Catch Basin Sludge Sample 

   CL  - Septic System/Sump Catch Basin Liquid Sample 

   DL  - Drum  Liquid  
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DS - Drum Solids or Sludge 

FA - First Floor Air Sample 

GS - GeoProbe® Soil Sample 

GV - GeoProbe® Soil Vapor Sample 

   GW  - GeoProbe® Water Sample 

   IA  - Indoor Air Sample 

   MW  - Monitoring  Well Groundwater Sample 

PS – Pore Water Sample 

   PW  –  Private Well Sample 

QD - Source Water Blank 

QS - Sampler Blank (i.e., Rinsate Blank) 

   QT  - Trip  Blank  

RC – Rock Chip 

SD - Sediment Sample 

SS - Surface Soil Sample and/or Subslab Soil Vapor Sample 

   SW  - Surface Water 

   TP  - Test  Pit  Soil  Sample

   TW  - Test  Pit  Water Sample 

   WT  - Waste  Sample  

Digits 9,10,11 Horizontal Sample Locator - three numbers to identify sample location.  

Example:  202 

Digits 12,13,14 Depth of Sample Below Reference Surface – Example (1): 001 equals 1 foot 
(ft) in depth; Example (2):  025 equals 25 ft in depth. 

   For  BS  samples,  the  depth  indicated is assumed to be the top of a 2-ft, 
split-spoon sample. The designation 000 will be used for BS samples 
collected from 0 to 2 ft below ground surface. 
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   All  samples  obtained from the ground surface will be designated 000 and 
from drums will be designated XXX. 

Digits 15/16(optional) D - duplicate sample 

F  - sample  collected for field laboratory analysis or a filtered groundwater 
sample collected for analytical laboratory analysis 

MS - Matrix Spike 

MD - Matrix Spike Duplicate 

Acceptable sample codes include 828072MW101025 (a groundwater sample collected from Erdle 

Perforating Site (Site Code 828072 from MW-101 at 25 ft in depth), 828072QT001 (a trip blank), and 

828072BS101029 (a sample collected from soil boring BS-101 at 29 ft in depth). 

At the time the sample is obtained a field data record (FDR) sheet and field logbook entries will be 

completed. The FDRs for specific types of sampling are discussed and illustrated in Subsections 4.4 

and 4.5. The sample record documentation will include:   

 a plan of the site with the sample location; 

 sample label numbers; 

 a description of the sample site; 

 other physical descriptors of the sample site, if appropriate (e.g., stream width, groundwater 
depth, etc.); 

 photographs of the sample site may be taken showing the sampling equipment and/or unusual 
conditions (orientation of photograph must be shown on sketch map, and photo number 
recorded in field notebook); and 

 COC documentation (see Section 5). 
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4.2 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 

Sample integrity is maintained by using containers and preservation methods that are specific to the 

media sampled and analytical parameters. Sample containers and preservation methods specified in 

NYSDEC ASP protocols are summarized in Table 4.1. Any project-specific variation or addition to 

the sample containers and preservation methods outlined in this table will be specified in the project-

specific FAP. 

4.2.1 Preparation of Sample Containers 

Sample containers will be provided by the laboratory and are pre-prepared according to USEPA 

protocols. QC records for the bottles used will be maintained by the laboratory.   

4.2.2 Sample Preservation 

Sample preservation for water samples will be completed in accordance with requirements described in 

the ASP Exhibit I (NYSDEC, 2005). Steps to maintain the in situ characteristics required for analysis 

may include storage of samples at 4 degrees Celsius, pH adjustment, and chemical fixation. Specific 

sample and container preservation requirements are summarized in Table 4.1 for the most commonly 

used methods. Holding times specified in the ASP Exhibit I are based on time of sample receipt at the 

laboratory. Holding times specified on Table 4.1 have been modified to begin at the time of sample 

collection. If pre-preserved sample containers are provided by the laboratory, extra preservation 

material should be available in the field in cases where additional material is needed to achieve the 

necessary pH. 

Sample preservation and holding times for soils are based on guidelines provided in the ASP, 

referenced USEPA methods, or USEPA guidance documents.   

Soil samples collected for VOC analysis will be preserved in the field in accordance with USEPA 

Method 5035 (USEPA, 1996) unless otherwise directed by the NYSDEC PMs.   
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4.3 DECONTAMINATION PROCEDURES 

Equipment to be decontaminated during the project may include: (1) drill rig, direct push (GeoProbe®), 

backhoe, truck, or trailer; (2) tools; (3) monitoring equipment; and (4) sample collection equipment.  

All decontamination will be done by personnel in protective gear appropriate for the level of 

decontamination as determined in the project-specific HASP. The project-specific FAP will designate 

where equipment decontamination will be performed on site (e.g., at a central decontamination station 

at an established site or at individual exploration locations). 

4.3.1 Large Equipment 

MACTEC anticipates that large equipment such as drill rigs, direct push (GeoProbe®), backhoes, 

trucks, and trailers may potentially be contaminated during field activities. Large equipment requiring 

decontamination will be cleaned with a portable, high-pressure steam cleaner. Personnel performing 

this activity will use the same level of health and safety personal protection required for invasive 

exploration activities plus splash protection. 

4.3.2 Tools and Sampling Equipment 

Contaminated tools and sampling equipment will be dropped into a plastic pail, tub or other container.  

The tools will be brushed off, rinsed, and transferred into a second pail to be carried to further 

decontamination stations where they will be washed with a Liquinox ®, or equivalent soap and water 

solution, rinsed with clean potable water, and finally rinsed with deionized water. Tools such as 

wrenches, split-spoons, etc., may be decontaminated between exploration locations with a 

high-pressure steam cleaner instead of washing. Sampling equipment, such as bailers, will be wrapped 

in aluminum foil after cleaning to prevent contamination before next use.  
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4.3.3 Monitoring Equipment 

When monitoring equipment is being used under conditions where it may become contaminated, the 

equipment will be protected as much as possible from contamination by draping, masking or otherwise 

covering as much of the instrument as possible with plastic without hindering the operation of the unit.  

For example, the PID can be placed in a clear plastic bag which allows reading of the scale and 

operation of the knobs. The sensor on the PID can be partially wrapped, keeping the sensor tip and 

discharge port clear. 

Any contaminated equipment will be taken from the drop area and the protective coverings removed 

and disposed of in the appropriate containers. Any direct or obvious contamination will be brushed or 

wiped with a disposable paper wipe. The units will then be wiped off with damp disposable wipes and 

dried. The units will be checked, standardized, and recharged, as necessary, for the next day's 

operation. They will then be prepared with new protective coverings. 

4.3.4 Sample Handling/Shipping Areas 

Sample containers will be wiped clean at the sample site, taken to the decontamination area to be 

further cleaned, as necessary, and transferred to a clean carrier. The samples will be checked off 

against the COC record. The samples will then be stored on ice in a secure area prior to shipment.   

Sample handling areas will be cleaned/wiped down daily using disposable wipes. Disposable wipes 

will not be used on any equipment that comes in contact with samples.  For final cleanup, all equipment 

will be disassembled and decontaminated. Any equipment which cannot be satisfactorily 

decontaminated will be disposed (e.g., glassware, covers for surfaces). 

The management of disposal of liquid and solid wastes generated during decontamination is presented 

in Subsection 4.9. 
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4.4 FIELD INVESTIGATION TECHNIQUES AND PROCEDURES 

Prior to any investigation activities, MACTEC and the contracted subcontractor, if applicable, will 

work closely with the NYSDEC, the Site property owner, the neighboring property owners, and 

utility companies to obtain access to the exploration locations and clear utility lines.   

4.4.1 Utility Clearance 

Subsurface sampling will require the clearing of underground utilities. Once boring locations have 

been identified, they will be marked in the field with white paint, flags, or stakes and One Call (Dig-

Safely New York) will be notified by the subcontractor performing the work (at least three days prior to 

the field work). The list of utilities that are members of the One Call System should be identified, and 

the municipality of the project site called to determine if there are any other utilities in the area that are 

not covered. Any additional utilities identified should be contacted directly to request clearance. A list 

of contacted utilities and their responses will be maintained in the field and responses for each utility 

contacted should be documented. 

Prior to starting intrusive work, locations will be visited and reviewed for proper markings.  If a utility 

did not respond saying they have no utilities in the area and the locations are not marked, then the 

utility will be contacted directly for clearance prior to performing any intrusive work. 

The chart below shows the color system used by the utilities for marking and identifying the various 

types of utilities potentially present.  

WHITE - Proposed Excavation 

PINK - Temporary Survey Markings 

RED - Electric Power Lines, Cables, Conduit and Lighting Cables 

YELLOW - Gas, Oil, Steam, Petroleum or Gaseous Materials 

ORANGE - Communication, Alarm or Signal Lines, Cables or 
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Conduit 

BLUE - Potable Water 

PURPLE - Reclaimed Water, Irrigation and Slurry Lines 

GREEN - Sewers and Drain Lines 

All discussions with utilities and subcontractors with respect to utility clearance will be documented in 

the field log book. If the excavation will cause the removal or disturbance of markings, offset marks 

will be establish in order to maintain reference points for the underground utilities. The field leader 

will make sure all workers are aware of established offsets. 

For work conducted on private property, MACTEC and its subcontractor will check as-built drawings 

and interview key personnel (e.g., maintenance) at the project site to help locate underground utilities at 

proposed locations. Personnel must also be aware that drawings may be in error or may not be 

representative of actual locations. If the utility companies will not come onto the private property, 

MACTEC or its subcontractor will arrange for a private utility clearance company to visit the site prior 

to intrusive work. 

If live utilities are known to be present in the area of the intrusive work, MACTEC will move the 

location to the extent possible. If it is not possible to move locations, MACTEC or its subcontractor 

will use non-destructive means to drill/excavate (e.g., hand dig, soil vacuum, water jet, and/or air knife) 

until it is safe to proceed with equipment. If electric power lines could be present, hand 

digging/auguring will not proceed unless the workers are wearing electrically, insulated gloves. 

In addition to the above items, the following items in the area of intrusive work should also be noted: 

 Overhead power -where does it come from?  Does it go down a utility pole and underground? 

 Are there trench patches in the pavement? 

 Is there trench settlement in grassy ground? 

 Look for utility manholes in the street, opening covers will provide directional assessment of 
utilities as well as size, depth, and use 

 Look for valve risers in the pavement (water, gas) 
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Field personnel will evaluate the various information and confidence level in the data obtained on 

utility locations. If the field personnel are not confident that all utilities have been located, intrusive 

work will not proceed without discussing with the MACTEC and NYSDEC PM. 

4.4.1 Geophysical Methods 

Geophysical methods are remote-sensing techniques that provide information about subsurface 

conditions. Geophysical surveys can be used to identify buried objects or features such as utility 

lines/pipes, former disposal trenches or pits, buried debris and/or waste material. This information is 

used to plan locations of explorations including test pits, borings, and monitoring wells. Geophysical 

techniques commonly used as part of field investigations include (but not limited to) ground penetrating 

radar (GPR), magnetometry, and terrain conductivity (TC). Using more than one individual survey 

technique in a given area provides for correlation of anomalous features and lends for a more 

comprehensive interpretation. The principles, instrumentation, methodology, and techniques of data 

evaluation of GPR, magnetometry, and TC are presented in the following subsections.   

4.4.1.1 Ground Penetrating Radar 

GPR uses high frequency radio waves to investigate the presence of subsurface objects and structures 

by measuring reflections from any interface where there is a significant change in the dielectric 

constant. Typical applications for GPR include delineating the boundaries of buried waste materials 

and perimeters of abandoned landfills; finding steel reinforcement bars and voids in concrete structures; 

recording the depth of geological interfaces, bedrock, and coal seams; locating and mapping buried 

utilities; profiling lake bottoms; and determining glacial ice stratification and thickness. 

Principles. Energy is radiated downward into the subsurface from an antenna that is pulled slowly 

across the ground at speeds varying from about 0.25 to 5 miles per hour, depending on the amount of 

detail desired and the nature of the target. The radio wave energy is reflected from surfaces where there 

is a contrast in the electrical properties of subsurface materials. These surfaces may be naturally 

occurring geologic horizons (e.g., soil layers, changes in moisture content, voids and fractures in 
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bedrock) or manmade (e.g., buried utilities, tanks, drums). The reflected energy is processed and 

displayed on a continuous strip chart recording of distance versus time (i.e., where time can be thought 

of as proportional to depth). 

The time required for the electromagnetic (EM) pulse to traverse the path down to and back from the 

reflecting medium is measured in nanoseconds (one nanosecond = 1x10-9 seconds). The two-way 

travel time is proportional to the depth of burial of the reflecting medium and is dependent on the 

dielectric properties of the medium through which the EM pulse travels. The dielectric properties of a 

medium are related to the moisture content and composition of a material. Figure 4.1 depicts the 

relationship between a single EM pulse generated by the controller and the resulting strip chart 

recording that would result from many such EM pulses.  

The depth of penetration of a GPR system is highly site specific, and depends on (1) the soil types at 

the site, (2) moisture conditions, and (3) the frequency of the antenna (i.e., lower frequencies penetrate 

deeper resulting in less resolution). 

Instrumentation. The radar system consists of a control unit, an antenna assembly (i.e., 

transmitter/receiver), and a recording device for analog field recordings. A digital recording unit may 

also be present for further data processing after field activities are completed. The antenna transmits 

EM pulses of short duration into the ground. The pulses are reflected from geologic or manmade 

surfaces and are picked up by the receiver, which transmits the signals to the control unit for processing 

and display. Shallow objects appear near the top of the strip chart recording (i.e., less time elapsed 

between the outgoing pulse and the return of reflected energy), whereas deeper objects appear farther 

down the recording (i.e., more time elapsed). MACTEC generally uses a GSSI (Geophysical Survey 

Systems, Inc., North Salem, N.H.) SIR 3000 utility locator. 

Methodology. GPR surveys are usually performed by establishing a grid of parallel lines across a site 

and towing the radar antenna along each of these survey lines, usually in the same direction. The 

spacing and orientation of the grid lines depends on the orientation, if any, of the target features and the 

required resolution, factors that will be specified in the project-specific FAP. For determination of 
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geologic features or to detect large targets, surveys are typically performed with line spacing ranging 

from 5 to 20 ft, or greater. 

The position of the antenna along the survey lines is annotated by vertical marks (i.e., "tick marks") 

placed on the instrument output by a device controlled by the operator.  The tick marks correspond with 

distance along a cloth measuring tape, pin flags, or other physical markers at the site.   

Data Evaluation. The propagation velocity of the EM pulse depends upon the relative dielectric 

permittivity of the material through which the pulse travels. The relative dielectric permittivity is a 

measure of the degree to which a medium can resist the flow of the EM pulse -- the higher the relative 

permittivity, the lower the resistance to flow, and vice versa. For most earth materials and rocks, the 

relative dielectric permittivity does not exceed 10 and is always greater than unity, the value for a 

vacuum. Table 4.2 gives typical permittivity values for commonly encountered materials. The 

dielectric permittivity is related to the propagation velocity by the formula: 

er = (c/Vm)² 

where, 

c = propagation velocity in free space (3x108 meters per second or approximately 
1 ft per nanosecond) 

Vm = the propagation velocity through a material. 

It follows that 

   (er)½ = c/Vm or 1/Vm = (er)²/c 

Since c is approximately equal to 1 ft/ns, then 1/Vm is approximately equal to (er)½. 
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Final results are values of nanoseconds per ft (one-way travel time). These formulas give a method for 

estimating the propagation velocity for a medium; therefore, the depth to a reflecting horizon if the soil 

conditions are known. If soil conditions are unknown or their properties cannot be estimated accurately 

enough, a reflector of known depth can often be used to calibrate the GPR recordings to site conditions. 

4.4.1.2 Magnetometry 

Magnetometry uses local variations in the earth's magnetic field to locate buried ferromagnetic objects 

such as drums, tanks, pipes, and cables. Typically a single 55-gallon drum can be detected at depths of 

up to 15 ft and large drum deposits or large tanks can be detected at depths of 65 ft or more assuming 

minimal magnetic interference in the vicinity of the target(s). Calculations of the mass or size of 

detected objects generally yield only approximate results.   

Magnetic surveys are impractical in areas where metal pipes, fences, railroad tracks, metal buildings, 

and other ferrous metal artifacts are abundant. Proper selection of equipment and survey techniques 

can alleviate some of these problems.   

Principles. All materials subjected to a magnetic field, including the magnetic field of the earth, will 

develop an induced magnetization, the intensity of which is proportional to the applied magnetic field 

and the magnetic susceptibility of the material. Ferromagnetic materials, such as iron or steel, have 

high magnetic susceptibilities.   

Induced magnetization in an object produces a local magnetic field which either reinforces (i.e., 

positive magnetic susceptibility) or reduces (i.e., negative magnetic susceptibility) the external applied 

field. The variations in an otherwise uniform magnetic field caused by the presence of an object are 

called magnetic anomalies. Observations of such anomalies can be used to infer the presence of such 

objects. 

In magnetometry, one measures local variations in the earth's magnetic field along a traverse or across 

an area on the surface. Because the intensity of the earth's magnetic field depends in part on the 
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magnetic susceptibility of subsurface materials, a knowledge of variations in field intensity provides an 

indication of variations in the distribution of materials with different magnetic susceptibilities. In 

particular, magnetometry can detect the anomalies caused by buried ferromagnetic objects and other 

natural features which may be of interest in hydrogeologic site investigations.  

Instrumentation. Magnetometer surveys will be conducted using a proton precession magnetometer 

with vertical gradiometer capability. A vertical gradiometer has a dual sensor mounted on a vertically 

oriented staff which simultaneously measures the total field at each sensor. The gradient is the 

difference between the values recorded at the upper and lower sensors divided by the distance between 

them, typically one-half of one meter. In a proton precession magnetometer, a strong magnetic field is 

applied to a proton-rich fluid (e.g., kerosene) which realigns the protons. The field is then turned off 

and the frequency of the signal generated by the protons as they realign themselves with the earth's 

magnetic field is dependent upon, and thus a measure of, the strength of the field at that point.   

Methodology. Magnetic measurements are generally made along a grid pattern or in a series of 

parallel lines across the survey area. The spacing of the grid or lines depends on the size and depth of 

the objects sought and will be specified in the project-specific FAP. Because of the phenomena of 

temporal magnetic drift, a magnetic survey usually includes establishing a base station at which 

magnetic measurements are made at regular intervals. These measurements may later be used to 

correct all total field survey data for temporal differences due to drift and also act as a QA/QC check on 

the function of the instrument. Theoretically, it is not necessary to correct vertical gradient 

measurements for temporal drift because any variation affects the two sensors equally.   

In the field, the operator should avoid any sources of high magnetic gradients such as power lines, 

buildings, and any large iron or steel objects. The operator should also avoid carrying any unnecessary 

metal articles.    

Data evaluation. Field data are recorded in the instrument as a series of data blocks which can be 

transferred to a computer for processing and evaluation. Each data block contains the total field values 

for each sensor, the "X" and "Y" coordinates for the measurement are input by the user, the date and 
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time, and several parameters that permit an evaluation of data quality. The total field values are 

recorded in gammas. The intensity of the earth's magnetic field is approximately 60,000 gammas at the 

poles and 30,000 gammas at the equator.   

For typical manmade iron or steel objects, one may quantify the approximate depth of burial and the 

amount of metal that produces an observed magnetic anomaly. The intensity or size of the anomaly (I) 

can be expressed as:

 I  =  M/rn 

where, 

M = magnetic moment of the source 

r = depth to the source and,  

n = is a measure of the rate of decay with distance, n = 3 for a dipole source and 2 
for a monopole source. 

Assuming a dipole source, the weight of a metal object in pounds, can be expressed as:   

    (Ir3)/M 

where, 

M = magnetic moment per pound of iron, varying from approximately 175 to 
1,750 

r = depth in ft below the sensor 
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I = anomaly amplitude in gammas.   

4.4.1.3 Terrain Conductivity 

TC surveys use measurements of the electrical conductivity of a hydrogeologic section to (1) 

characterize the conductivity of subsurface materials, (2) delineate the extent of contaminant plumes 

with high concentrations of dissolved electrolytes, and (3) map large concentrations of buried wastes 

with a degree of saturation, containerization, or inherent electrical properties distinct from the 

surrounding soil matrix.   

Principles. The instrumentation consists of a transmitter and receiver. When a measurement is made, 

the transmitter is energized by an alternating current that produces a magnetic field, designated as the 

primary field, Hp. This artificial magnetic field induces small electric currents to flow in the earth 

which, in turn, produce a secondary magnetic field, Hs, which is made up of two components, 

quadrature and in-phase components.   

The secondary magnetic field is related to the transmitter/receiver separation and to the operating 

frequency of the transmitter, both of which are selected by the operator. The ratio of the quadrature 

phase of the secondary field to the primary field (Hs/Hp) is linearly proportional to the TC under most 

conditions. This ratio is measured by the receiver and converted into conductivity values in units of 

milliohms per meter.   

Field measurements may be recorded on a digital data logger, which is capable of recording 

simultaneously both the quadrature phase and in-phase components of the induced magnetic field. The 

quadrature phase component gives the ground conductivity value in milliohms per meter. The in-phase 

component is more sensitive to metallic objects and hence is useful for looking for buried tanks and 

drums. Data from the in-phase component may be thought of as being equivalent to a metal detector 

survey. 
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Instrumentation. Three instruments manufactured by Geonics, Ltd., of Mississauga, Ontario are 

commonly used for EM surveying: an EM-31 or EM 34-3, and EM-61. The GSSI Profiler EMP-400 

is another common EM surveying instrument. These instruments are rapid-reconnaissance exploration 

tools used to assess the conductivity values for soil, rock, and waste materials.   

The most commonly used instrument, the Geonics EM-31, is a single-piece model operable by one 

person, with a fixed coil spacing of 12 ft. This provides an effective sampling depth of up to 18 ft. The 

Geonics EM 34-3 is a dual coil model, operable by two people, with variable coil spacings of 33, 66, 

and 321 ft. This provides for an effective sampling depth of up to nearly 200 ft. Each instrument can 

be used in either the horizontal dipole or vertical dipole mode. Selection of the operational dipole 

mode depends on the depth of sampling desired and the desired sensitivity of the instrument to 

materials at various depths, relative to the transmitter-receiver coil separation. The EM-61 is a time 

domain metal detector which detects both ferrous and non-ferrous materials. The Profiler EMP-400 is 

build on many of the same principles as the EM-31 and EM-61 

Methodology. TC surveys are generally conducted on a grid system of parallel lines across the site 

area. Measurements are taken at grid points. The spacing of the lines depends on the resolution 

required and will be specified in the project-specific FAP. At each grid point the meter reading is 

recorded and the apparatus is moved to the next site grid location. 

For the dual coil method (Model EM-34), the selected inter-coil spacing must be achieved prior to 

recording the data. In addition, the two coils must be coplanar. In the horizontal dipole mode, the coils 

are oriented vertically, where as in the vertical dipole mode, the coils are oriented horizontally. 

Data Evaluation. Although it is difficult to define the thickness and "true" conductivity of individual 

subsurface layers, the instrument measures very precisely the "apparent" conductivity of a volume of 

underlying earth materials. The apparent conductivity value is made up of the sum of the contributions 

from each layer that is "sampled" by the transmitter-receiver array. The volume, therefore the depth, of 

earth materials sampled increases with increasing separation between the transmitter and receiver.   
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A comparison of the relative responses for vertical and horizontal dipoles is illustrated in Figure 4.2. 

The vertical axis describes the relative contribution to the secondary magnetic field, arising from a thin 

layer at a given depth, z. The horizontal axis shows how this response varies as a function of the ratio 

(z/s), where "z" is the depth of the thin layer described previously and "s" is the transmitter/receiver 

separation. 

As illustrated in Figure 4.2, in the vertical dipole mode, the contribution to the secondary magnetic field 

from near-surface materials is very small but reaches a maximum at a depth "z" of approximately 0.4.  

The contribution is significant, although diminished, at a depth of 1.5. This depth represents the 

effective depth of exploration in the vertical dipole mode. 

In the horizontal dipole mode, the contribution to the secondary magnetic field arising from 

near-surface materials is a maximum and decreases with increased depth. The contribution is also 

significant at a depth of about 0.75s. This depth represents the effective depth of exploration in the 

horizontal dipole mode. 

4.4.2 Test Pits 

Test pits or trenches are designed to allow exploration of subsurface contamination and the nature of 

near-surface soils. The locations of test pits will be planned in advance and rationale presented in the 

project-specific FAP, with provisions for the field scientist to modify plans in response to unanticipated 

site conditions. Test pitting will be conducted at the levels of personal protection specified in the 

project-specific HASP. 

Test pits will be excavated using a backhoe. The field scientist will record the following information 

on the Test Pit Record (see Figure 4.3) and in the field logbook: 

 site name and location; 

 names of contractor, backhoe operator, and sampler; 

 date and time of excavation; 
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 depth, width, length, and orientation of trench; 

 sample number, depth, and type for all samples; 

 approximate water level, after stabilization; 

 soil description; 

 results of any field screening; 

 list of any photographs taken; 

 date and type of backfill; and 

 any other pertinent observations (staining, odor, etc.). 

Test pit samples will be collected from the middle of the backhoe bucket, without requiring the field 

scientist to enter the excavation. Samples will be collected using the following procedures: 

1. Excavate to the dimensions required by the field scientist.  

2. Test pit excavation may be terminated due to groundwater seepage into the excavation or 
encountering obstructions, utility lines, or waste containers. Depending on the conditions 
encountered, it may be possible to continue excavating more slowly and carefully, rather than 
to terminate the exploration. 

3. The backhoe operator will remove the material from the test pit, under the direction of the field 
scientist, and deposit excavated soil on plastic sheets in order to minimize contamination of 
surface soils. 

4. When the bucket is brought to the surface, the contents will be screened for VOCs with a PID 
and examined for visible signs of contamination. 

5. Samples will be obtained from the middle of the bucket and placed in the appropriate jars using 
a clean stainless steel trowel or spatula. Samples may also be collected from the test pit walls 
by using an extendable hand tool. 

6. Excavated soils will be back-filled into the excavation and tapped down into place with the 
backhoe bucket. 

Sample containers will be checked for complete and accurate labeling and COC procedures will be 

initiated. 

The test-pitting subcontractor will decontaminate his backhoe bucket between excavations following 

the procedures described in Subsection 4.3.1. 
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4.4.3 Exploratory Drilling 

A MACTEC representative will be present during the drilling of borings and installation of monitoring 

wells. The field scientist will maintain drilling logs and collect appropriate samples. Soil borings will 

be described on the soil boring log (Figure 4.4) and bedrock coring will be described on the Rock 

Coring Log form (Figure 4.5). Soils will be described using the Unified Soil Classification System 

(USCS) (Figure 4.6). A qualified drilling subcontractor will supply the necessary type and number of 

drilling rigs capable of performing drilling techniques appropriate for the existing subsurface 

conditions. The boring methods employed at a given site are selected based on known subsurface 

conditions. MACTEC has prepared detailed drilling specifications that govern the drilling 

subcontractor's effort. These specifications are modified and issued on a project-specific basis to reflect 

the needs of each project. 

4.4.3.1 Auger Borings 

One of the most commonly used drilling methods use of hollow-stem augers (HSA), utilizing coupled 

lengths of continuous flight augers to bring cuttings upward as the auger string is rotated and advanced 

into the ground. MACTEC routinely specifies 4.25-inch inside diameter (ID) HSA drilling at sites 

where overburden is composed of sand or silt, and cobbles, boulders, or rubble are not expected to be 

encountered. The hollow-stem allows for collection ahead of the augers using a split-spoon sampler or 

other device, and is large enough for installation of 2-inch ID monitoring wells inside the annular space 

of the casing. Auger sections are usually 5 ft in length and are attached directly to each other with bolts 

or with bolted collars. During drilling, the open end of the auger can be blocked as it advances to 

prevent soil from entering the hollow stem. No drilling fluids are used under normal circumstances.  

More commonly, the soil is allowed to pack into the open end a few inches. After the auger is 

advanced to the desired sampling level, the sampling tool is inserted through the hollow stem and 

driven. Techniques for subsurface soil sampling are presented in Subsection 4.5.1.1. 
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The advantages of the HSA technique include: 

 simplicity of procedure; 

 low risk of personnel exposure; 

 can be used to obtain soil samples from a wide range of subsurface conditions; 

 drilling fluids are generally not required; and 

 availability of equipment. 

The disadvantages of the HSA technique are: 

 difficulty in penetrating excessively cobbled or bouldered soils; and 

 difficulty in sampling granular soil below the water table since, without drill fluids, there is no 
practical means to maintain hydrostatic equilibrium in the borehole. When the plug is 
withdrawn, water and sediment from outside the augers may enter the borehole, potentially 
causing contamination and difficulty in sampling undisturbed soil below the bottom of the 
augers. 

4.4.3.2 Drive and Wash Drilling Method. 

This method, which will be approved prior to use by the NYSDEC PM, involves advancing casing, 

as required, and washing-out the soil to the bottom of the casing with a chopping bit to the desired 

sampling depth. The casing can be advanced by either spinning or hammering (pounding) the 

casing with a 300-pound hammer. The borehole may be stabilized with the casing, water, or 

drilling mud, and open samplers, such as the split-or solid-spoon type are driven into the 

undisturbed soil at the bottom of the borehole.   

Drive and wash is most commonly used in soils which do not contain large cobbles and boulders, 

or cemented horizons. The wash boring method involves the introduction of drilling water and/or 

drilling mud to the borehole. The use of these materials and this method is not preferred in 

environmental investigations since the introduction of drilling fluids can alter the chemical 

composition of the groundwater adjacent to the borehole, and may have an adverse effect on 

4-20 

P:\Projects\nysdec1\qapp\2011\QAPP.2011-06-14.MACTEC_QAPP_Final.doc 



 

 

 

  

   

 

  

 

 

 

 

  

 

    

  

   

  

 

 

  

 

Field Activities Plan / Quality Assurance Program Plan June 14, 2011 
NYSDEC Contract D007619 Version 1 
MACTEC Engineering and Consulting, P.C. 

groundwater quality analyses on groundwater samples from monitoring wells installed in the 

completed borehole. If it is necessary to use this technique to advance a borehole, the field 

scientist should determine the source and quality of the drilling water to be used in the boring 

process. The field scientist should not authorize the use of on-site or nearby groundwater or 

surface water bodies as the source of the drilling water, unless the proposed source has been 

sampled and analyzed for the full suite of contaminants considered likely to be present in the 

groundwater beneath the site. In all cases where drilling water or drilling mud are used to advance 

a borehole, the field scientist should consider obtaining a sample of the drilling fluid for potential 

analysis, at the discretion of the PM and QAO. 

Records of each exploration shall be made on the Test Boring Log (Figure 4.4) and in a field 

logbook. 

4.4.3.3 Cased Borings 

In washed casing methods (driven or spun), the boring is advanced by first driving or spinning the 

casing (i.e., smooth sided, threaded, flush joint pipe) into the soil to the desired depth and then clearing 

out to a maximum depth of three inches below the bottom of the casing using a rollerbit and rod 

through which water is pumped as the bit is advanced. Where driven casing is used, the lead casing is 

equipped with a bit called the drive shoe. Spun casing uses a spin shoe. MACTEC commonly 

specifies 4-inch ID washed casing in tight, heavy soils such as clay, soil containing cobbles, boulders, 

or rubble through which augers could not be advanced, or in borings that are planned to be advanced 

through the overburden into bedrock. 

Driven casing is advanced using the blows of a 300-pound hammer falling 24-inches. Hammer blows 

are recorded for each 12 inches of penetration. In cohesive soils, the inner bit may be advanced further 

than 3-inches ahead of the casing, and then the casing advanced. During washing of the casing and 

advance of the roller bit and rod, water will not be recirculated, to prevent cross-contamination unless 

specified in the project-specific FAP. Management and disposal of the wash water and soil cuttings 

will be in accordance with Subsection 4.9 or specified in the project-specific FAP. As washed borings 
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are advanced, special care shall be taken to note and record the depth where drilling fluid is lost if this 

occurs, the depth of an apparent change in soil type, consistency, or color, as can be detected practically 

while advancing the boring, or other details about the progress of the boring. 

The advantages of this drilling technique are: 

 simplicity of procedure; 

 low risk of personnel exposure; 

 can be used to obtain soil samples from a wide range of subsurface conditions; 

 can be used to obtain samples from depths greater than 100 ft; and 

 availability of equipment. 

The disadvantages of cased borings arise from the need to use a drilling fluid.  When sampling pervious 

soils, drilling fluids can permeate ahead of the casing. This can result in contamination of the 

underlying pervious soils if drilling fluids are recirculated. 

4.4.3.4 Rotary Technique 

This method is a variation of the wash boring technique, utilizing a rotary drill bit, rather than a 

chopping bit. It is employed primarily in advancing and cleaning the borehole to the required 

sampling depth, and is used in conjunction with air, water, or mud to bring the cuttings to the 

ground surface. This is the method generally preferred for exploratory test borings in the geo-

technical consulting industry. This method is commonly used in environmental investigations 

when test borings are expected to encounter dense tills and coarse granular deposits (such as 

gravels), or are expected to terminate at depths exceeding thirty ft below the ground surface. 

The primary disadvantage of this technique for environmental investigations is the introduction of 

drilling water or drilling mud. The use of air rotary drilling rigs is usually not appropriate for 

4-22 

P:\Projects\nysdec1\qapp\2011\QAPP.2011-06-14.MACTEC_QAPP_Final.doc 



 

 

 

   

  

  

  

   

  

 

  

  

  

Field Activities Plan / Quality Assurance Program Plan June 14, 2011 
NYSDEC Contract D007619 Version 1 
MACTEC Engineering and Consulting, P.C. 

environmental investigations unless filters are used because the cuttings brought to the ground 

surface are ejected into the air adjacent to the drilling rig. 

4.4.3.5 Rock Coring 

Some rock core drilling may be required to complete monitoring well installations at specific sites.  

Bedrock drilling will be conducted with 4.0-inch ID flush joint casing. Continuous rock core will be 

collected using H rock coring equipment. The H rock coring device consists of a diamond drilling bit 

and core tube with inner core barrel. After a length of core drilling is complete, the core barrel is 

retrieved from the borehole. The core is extruded directly into wooden core boxes for description and 

storage. 

The field scientist will take custody of the rock core after it is extruded from the core barrel.  The length 

of rock core will be described using the procedures outlined below and recorded on the Rock Coring 

Log (Figure 4.5) and in the field logbook. 

1. Scan the core with a PID and record any measurements. 

2. Determine the percent recovery from measurement of length of core retrieved versus the length 
of drill bit advancement (i.e., the core run). 

3. Visually examine the core and record its characteristics (including: lithology, petrography, 
color (wet), layering, fracture spacing, joints, presence of fossils, and visual evidence of 
possible contamination. 

4. Determine rock quality data (RQD). RQD is determined as the total length of rock core 
segments greater than four inches in length versus the total length of drill bit advancement.  
RQD is calculated in percent. 
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4.4.3.6 GeoProbe®/Direct Push Sampling 

A direct push sampling system may be used to conduct soil, groundwater, and/or soil vapor sampling 

and to assess contamination in the vadose zone and saturated overburden. This technology can be used 

to collect either final data for reports or screening data that can be used to optimize the future location 

of soil borings and monitoring well installations. The most common vendor of direct push technology 

is GeoProbe® Systems, and for the purposes of this document, direct push systems and geoprobe 

may be used interchangeably. The direct-push explorations shall be completed by a qualified direct-

push subcontractor, and directed by a qualified field person. Collection of associated samples is 

outlined in following Sections. 

Direct push drilling technique consist of a hydraulic ram unit, usually mounted on a small vehicle 

(ATV, cargo van, or pick-up truck) that advances small diameter drill rods to obtain overburden 

soil or groundwater samples or install piezometers. Advantages in environmental investigations 

include low cost, maneuverability and access to irregular terrain, minimization of investigation 

derived wastes. Disadvantages include depth limitations and small sample volumes.  

The direct push device may employ either dual tube methodology which allows the collection of 

subsurface soil samples through an outer casing that is set to maintain the integrity of the boring or 

single-rod method that collects soil into a sleeve liner (e.g., macrocore) within the lead rod.   

In the dual-tube method borings are advanced by simultaneously driving an outer stainless steel 

casing and inner Lexan® tube into the ground. Upon reaching the desired penetration depth, the 

inner Lexan® tube is extracted to collect the discrete subsurface soil samples, leaving the outer 

casing in place. To sample the next interval of soil, a new length of Lexan® tubing is then inserted 

into the outer casing (already in the ground) attached to a length of drive pipe, and another length 

of outer casing is attached to the top of the outer casing that is already in the ground. 

In the single-rod method, ¾-inch diameter rods are advanced in 4-ft sections. The lead section is 

fitted with an inner polyethylene sleeve. When the top of the desired sampling interval is reached, 
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a tool is used to unlock the drive point and the rod is driven ahead to obtain the soil sample. The 

entire drill rod is retrieved and the liner removed for characterization. The process is then repeated 

to collect the next desired sample. 

The following materials will be available, as required, during the subsurface soil sampling: 

 Health and safety equipment; 

 Direct push sampling equipment; 

 decontamination equipment as specified in the FAP/QAPP; 

 Stainless steel trowels or spatulas; 

 Aluminum Foil; 

 Paper Towels; 

 Measuring device; 

 Appropriate sample containers and forms, and personal protective equipment (PPE); 

 PID; 

 Acetate field knife (if liner sleeves are used to collect the soil samples); 

 Field notebook. 

The following procedures will be employed to collect subsurface soil samples: 

1. Identify sample locations from the project-specific FAP and note the locations in field 
notebook by obtaining ties to physical features. 

2. Don the appropriate PPE. 

3. Set up an equipment cleaning station, and decontaminate equipment as described in the 
FAP/QAPP. Use new, clean materials when decontamination is not appropriate (e.g., 
disposable gloves and dedicated drive points). Document the decontamination procedure 
in the field notebook. 

4. Assemble the appropriate direct-push sampling apparatus or other direct push tool. 

5. Drive the sampling tools to the appropriate sampling zone and collect a sample base on the 
type of direct-push method being used. 

6. Retrieve the sample. 

4-25 

P:\Projects\nysdec1\qapp\2011\QAPP.2011-06-14.MACTEC_QAPP_Final.doc 



 

 

 

  
   

  

    

   

  

 

 

Field Activities Plan / Quality Assurance Program Plan June 14, 2011 
NYSDEC Contract D007619 Version 1 
MACTEC Engineering and Consulting, P.C. 

7. Screen for VOCs using the PID. Collect the needed soils for laboratory analysis per 
requirements of the project-specific FAP. Measure and describe the sample lithology on 
the boring log (Figure 4.4) using the USCS (Figure 4.6). 

8. Evaluate the sample for the presence of visible non-aqueous phase liquid (NAPL). 
Document samples interpreted to contain visible NAPL with photograph, and record 
observations in field notebook. 

9. Decontaminate non-disposable equipment or tools that may have come into contact with 
subsurface soil in accordance with the FAP/QAPP. 

10. Discard all disposable equipment used during sampling activities in a designated location. 

11. Record all other appropriate information in the field notebook.  

12. Identify the next sequential boring location, move to that location and return to step 2. 

Records of each exploration shall be made on a Soil Boring Log (Figure 4.4) and in the field logbook. 

4.4.4 Monitoring Well/Piezometer Installation. 

The objectives for each monitoring well and/or piezometer may vary from site to site and from well to 

well. The objectives will be clearly defined in the project-specific FAP before the monitoring system is 

designed. Monitoring wells serving different purposes require different types of construction. The 

objectives for installing monitoring wells may include: 

 determining groundwater flow direction and velocity; 

 sampling or monitoring for contaminants; 

 determining aquifer characteristics (e.g., hydraulic conductivity (K) testing); and 

 performing site remediation (e.g., injection or recovery wells). 

In cases where only groundwater flow or velocities are to be determined, piezometers, cluster wells, or 

well points may be used.   
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Well Materials. Well riser pipe materials are specified by diameter, type of materials, and thickness of 

pipe. Well screens require an additional specification of slot size. Well specifications will be presented 

in the project-specific FAP. 

The selection of well material depends on the method of drilling, the type of contamination expected, 

natural water quality, and anticipated depth. Cost may also be a consideration. The two 

most-commonly used materials are polyvinyl chloride (PVC) and stainless steel. PVC is generally 

preferred to stainless steel because it is light-weight, less expensive, non-corrosive, and generally easier 

to work with. However, PVC may deteriorate in the presence of ketones, aromatics, alkyl sulfides, and 

some chlorinated hydrocarbons.  In such cases stainless steel may be preferred.  

When the aquifer is bedrock, a well screen may not be necessary; the well is simply an open hole in 

bedrock. Unconsolidated materials such as sands, clay, and silts, require a well screen. The screen slot 

size should be selected to retain 90 percent of the filter pack material or in-situ aquifer material, after 

development (Driscoll, 1989). The gradation of the filter pack material will be selected based on the 

gradation of the native soils within the screened interval. A screen slot size of 0.010-inches is generally 

used when a screen is necessary and site conditions are not known.   

The thickness of pipe depends on the strength required for the well. In general, larger diameter pipe 

requires greater thickness to maintain adequate strength. Similarly, driven well points require greater 

strength, and therefore greater thickness, than wells installed inside drilled borings. 

Well Design. The well depth and diameter are tailored to the specific monitoring needs of each site 

and generally depends on the purpose of the monitoring system and the geologic setting. The decision 

concerning the depth of placement and length of the well screen is based on the following information: 

 aquifer depth, thickness, and characteristics (e.g., permeability and specific yield); 

 anticipated depth, thickness, and characteristics (e.g., density relative to water) of the 
contaminant plume; 

 head distribution and estimated flow in the aquifer; and  
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 fluctuation in groundwater levels. 

In most situations, screen lengths are 5 to 10 ft. 

Standard well IDs are 2, 4, 6, or 8 inches. For most groundwater monitoring and sampling programs, a 

2-inch ID well is preferred. Pumping tests for determining aquifer characteristics may require larger 

diameter wells; however, in situ K testing can be performed during drilling or after well installation in 

small diameter wells. Other considerations in selecting well diameters include the types and size of the 

sampling equipment, and any in situ instrumentation that may be used in the well. In general, the 

borehole diameter should be at least 4 inches larger than the well riser pipe diameter to provide an 

annular space of at least 2 inches for placement of filter pack, seal, and grout or backfill. 

Well Installation. Monitoring well installation details will be recorded in the field logbook and on a 

Monitoring Well Construction Diagram (Figures 4.7 and 4.8). 

Materials placed in the annular space between the borehole and the riser includes filter pack, bentonite 

seal, and grout. In general, all of these materials may be installed using a tremie pipe placed in the 

annular space. In shallow wells, these materials may be emplaced from the ground surface, but the 

rationale and procedures must be described in the project-specific FAP.   

The filter pack is usually a fine to medium uniform sand. The exact filter pack gradation should be 

chosen to retain approximately 60 percent of the aquifer material after well development (Driscoll, 

1989). The filter pack is installed around the well screen and extending 2 to 3 ft above the top of the 

screen. At least 2 ft of bentonite pellets will be placed above the filter pack. 

The bentonite expands by absorbing water and serves to isolate the screened interval from the rest of 

the annular space and the formation. If the bentonite seal is above the water table, care must be taken to 

adequately hydrate the pellets before proceeding with well construction. If the seal is below the water 

table the bentonite slurry may be tremied into place. 
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Grout is placed from the top of the bentonite to the ground surface. Grout generally consists of a 

cement-bentonite mixture or Portland cement. The grout minimize the possibility of surface run-off 

reaching the screened interval and replaces material removed from the boring during drilling thereby 

minimizing hole collapse and subsidence around the well.   

In certain cases, the borehole may be drilled to a depth greater than the well installation depth. For 

these cases, the well is backfilled to the desired depth with bentonite and sand is placed between the 

bottom of the well and the bentonite.   

Well sections and all materials coming in contact with the well must be cleaned before installation.  The 

screen and well-riser pipe can be placed in the boring either manually or using the rig to hold the pipe, 

depending on the weight of the well. The pipe is lowered and sections added until desired screen depth 

is reached. No glues or solvent-cement will be used in well construction monitoring wells. When the 

screen and riser are in place, the filter pack, bentonite seal, and grout are installed using tremie pipes.  

The well is completed with a vented PVC cap.  

When the well is completed and grouted to the surface, a protective steel casing is often placed over the 

top of the well. This casing generally has a hinged cap and must be able to be locked to prevent 

vandalism. The protective casing is larger in diameter than the well and is set over the well into the wet 

grout or is concreted in place. Protective casings can be above ground or flush-mounted. Above 

ground protective casings will have weep holes to allow drainage. Special care must be taken with 

flush-mounted installations to ensure that surface drainage does not enter the well. The protective 

casing and surface cement should extend below the frost line to prevent heaving. 

Well Development. Well development is a process of pumping or purging a new monitoring well, 

designed to stabilize and increase the permeability of the filter pack around the well screen and to 

restore the permeability of the formation which may have been reduced by drilling operations. The 

selection of the well development method will be made by the site hydrogeologist based on the drilling 

methods, well construction and installation details, and the site geology. Monitoring wells should be 

allowed to set for a minimum of 24 hours before well development to allow for the seal and grout to 

4-29 

P:\Projects\nysdec1\qapp\2011\QAPP.2011-06-14.MACTEC_QAPP_Final.doc 



 

 

 

   

  

 

  

 

  

  

  

  

 

Field Activities Plan / Quality Assurance Program Plan June 14, 2011 
NYSDEC Contract D007619 Version 1 
MACTEC Engineering and Consulting, P.C. 

set. Any equipment introduced into the well will be decontaminated in accordance with the procedures 

presented in the FAP/QAPP. Water levels will be taken from each well before and after development.  

To avoid aeration of the filter pack, the water level will not be allowed, to the extent feasible, to fall 

below the top of the filter pack during development. 

Well development may be accomplished using one of several methods including: 

 Overpumping, which uses a pump (e.g., submersible or peristaltic) or compressed air (i.e., air 
lift) to remove water from the well. 

 Surge block which uses a plunger, the approximate diameter of the well, to agitate water in and 
out of the screen. No water is removed from the well. 

 Compressed air which develops a well by either backwashing (i.e., forcing water out of the 
well and reducing pressure to let water flow back in) or surging (i.e., releasing a large volume 
of air suddenly into an open well below the water table producing a strong surge due to 
resistance of water head, friction, and inertia). Water is pumped from the well using airlift. 

Well development will continue until the turbidity of the discharge water is 50 nephelometric turbidity 

units (NTUs) or less. Field measurements of turbidity, temperature, pH, and specific conductivity will 

be recorded for each well volume removed. If the turbidity of the development water is not less than 

50 NTUs within a reasonable amount of time, 2 to 3 hours or as specified in the project-specific FAP, 

field personnel will provide the field data to the Field Operations Leader (FOL) or PM who will contact 

the NYSDEC PM for guidance on how to proceed. An average of two weeks should be allowed 

between development and subsequent sampling or water level measurements to allow the aquifer to 

re-equilibrate. 

Well development will be documented in the field notebook and on the Well Development Record 

(Figure 4.9). 
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4.5 SAMPLING TECHNIQUES 

The rationale for each sampling site location will be identified in the project-specific FAP. For 

meaningful evaluation of the sample analytical results, it is important that the actual location of the 

samples be properly documented. If possible, sampling sites will be marked in the field with stakes or 

flagging. All sampling site locations will be referenced on a base map and on sampling records.  

The location and distribution of contaminants at a given site are a function of many factors, including 

but not limited to:   

 site operation or waste disposal practices; 

 site design; 

 site closure; 

 waste characteristics; 

 site topography and surface drainage; 

 climate; and 

 site hydrogeology. 

The development of a sampling program requires consideration of the factors listed above and the 

scope and objectives of the project. Development of a sampling plan to evaluate the distribution and 

magnitude of contamination at a specific site requires at a minimum: 

 an assessment of the site conditions; 

 evaluation of the methodology and results of any previous sampling and analysis programs 
which may have been completed at the site; and 

 definition of the scope and objectives of the project. 

The techniques described herein are those normally employed by MACTEC. They have been selected 

to provide a practical and efficient means of obtaining samples in a manner consistent with safety 
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protocols and QA/QC requirements. Additionally, they employ equipment that is normally available 

for use. 

All samples collected will be logged in the field at the time of sampling by the field scientist.    

At the time samples are obtained, the following must be recorded by the sampler in the field logbook 

and/or on sample data sheets: 

 sample site location (e.g., grid coordinates baseline station and offset, or the location plotted on 
a map or aerial photograph); 

 sample type; 

 date and time of sampling; 

 project and sample designations; 

 sample identification; and 

 analyses requested. 

For laboratory samples, the sampler must initiate COC procedures and describe the sample site in 

adequate detail to allow the analytical results to be properly interpreted and, if necessary, to allow 

collection of additional samples from the same sample location. MACTEC uses labels and 

standardized record forms to expedite this process and ensure uniformity of records. The sampling 

protocols and recordkeeping requirements for the types of samples described in the following pages 

vary according to the sampling techniques. Additional requirements may also be established on a 

project-specific basis. 

4.5.1 GeoProbe® Sampling 

A GeoProbe® sampling rig may be used at the site to collect soil, groundwater, or soil vapor 

samples. The project objectives and DQOs for the GeoProbe® sampling will be described in the 

project-specific FAPs. 
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4.5.1.1 GeoProbe® Subsurface Soil Sampling. 

The qualified field person shall collect soil samples for physical and analytical testing and geologic 

classification during completion of soil borings and direct push explorations. The soil samples shall be 

collected from pre-determined sampling intervals or, whenever subsurface conditions warrant. The 

latter condition shall be determined by the qualified field person. 

The samples for laboratory analysis shall be collected using a split-spoon (soil borings) or sampling 

probe with disposable acrylic liner (direct push). The collection of the samples shall be in accordance 

with the following procedures: 

1. Remove the rods and sampler from the borehole/exploration. Open the sampler by 
unscrewing the cutting shoe and retrieve the liner containing the soil sample. In the case of 
direct push explorations cut open the acetate liner. Recovered soils contained in the 
sampler shall be characterized using the USCS, as described previously.  

2. Scan the soil sample with a PID and record measurements. 

3. Collect sample for chemical analysis as described for Surface Soil Sampling. 

4. Decontaminate the sampling device.   

5. Record the boring lithology on a Soil Boring Log (Figure 4.4). 

Information regarding sample location, depth, and character shall be recorded on the Soil Boring Log 

(Figure 4.4). 

4.5.1.2 GeoProbe® Groundwater Sampling.  

A direct-push sampling system (e.g., GeoProbe® or equivalent) may be used to obtain discrete 

groundwater grab samples.   

A direct-push system advances a steel probe assembly to the desired depth. Groundwater samples are 

collected by allowing formation water to flow into a slotted probe tip or wire rapped stainless steel 

screen. Water within the probe is purged and sampled from inside the rod assembly using small-
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diameter tubing and a low-flow rate sampling pump, or a small-diameter bailer. The collection of 

groundwater grab samples via the direct-push method is dependent on sufficient saturated thickness of 

overburden soils and an adequate rate of inflow through the probe tip. 

Sequential (vertical profile) sampling may be performed by driving the probe assembly to a 

predetermined depth and collecting a sample. Following sample collection, an additional section of 

riser is connected, and the sampling device is driven to the next sampling interval, where another 

sample is collected. Non-dedicated pumps and tubing shall be decontaminated and dedicated tubing 

shall be discarded between sample collection intervals. 

A groundwater grab sample also may be collected from a small-diameter well that has been installed in 

a direct-push boring. 

Groundwater sample collection data shall be recorded on the Groundwater Grab Sample Field Record 

log sheet (Figure 4.10) and in the field logbook. 

4.5.1.3 GeoProbe® Soil Vapor Sampling.  

Soil vapor samples will be collected using a GeoProbe® sampling device to evaluate the potential 

vapor migration of contaminants from the groundwater. Field data and observations will be 

recorded on the GeoProbe® Soil Vapor Sampling Record (Figure 4.11) and, if appropriate, the Soil 

Vapor Probe Construction Diagram (Figure 4.12). 

The GeoProbe® rods will be pushed to the desired sampling depth (expected to be below the rain 

infiltration line, but above the water table fringe zone). Soil vapor collected just above the water 

table will give an indication of the possible vapor migration from potentially contaminated 

groundwater. 
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Procedure for GeoProbe® Soil Vapor Sample Collection 

Soil vapor samples will be collected from the GeoProbe® points using either the GeoProbe® PRT  

system, or through open GeoProbe® rods. To sample through the open rods, the rods are pushed 

down to the target depth and then pulled back slightly, allowing a disposable point to drop off the 

bottom and expose the bottom of the open (hollow) rods to the soil. The rods will be sealed with 

O-rings at the joints and have a 1/4-inch tubing attached to the top for vapor purging and sample 

collection. To sample with the GeoProbe® PRT system, a specialized point is attached to the end 

of the GeoProbe® rods. The PRT point is also exposed to the soil by allowing a disposable tip to 

drop off the bottom of the rods when the rods are backed out slightly. This PRT point allows a ¼-

inch tubing to be threaded directly to the bottom of the rods, for a small discrete sample point. The 

tubing is run to the surface and connected directly to the sample collection device. In addition, for 

both techniques the outside of the rods will be sealed at the ground surface with pre-hydrated 

bentonite. Approximately 1 liter of soil vapor, plus the volume of the tubing or rods, will be 

purged using a personal air monitoring pump before collecting samples. During the soil vapor 

purge, vapors will be screened with a PID. In addition, helium leak tests will be conducted on a 

subset of samples to ensure samples are representative of sub-surface conditions and not outdoor 

ambient air. Helium leak tests will be conducted by encapsulating the sample point (such as with a 

bucket sealed to the ground surface with bentonite), while allowing the tubing to be purged from 

outside the encapsulated area. The encapsulated area will be filled with helium, but care will be 

taken not to pressurize the enclosure. The soil vapor sample port will be tested for helium 

breakthrough with a portable monitoring device (such as the Radiodetection MGD-2002 Multi-Gas 

Locator) both before and after collection of the soil vapor sample. If greater than 10 percent of the 

tracer gas is detected in the screening sample, the sample point seal will be enhanced and the 

procedure repeated. Soil vapor samples will be collected with either 1.4-liter SUMMA®-type 

canisters with flow valves (set to approximately 20 minutes per sample), or with Tedlar bags 

(Tedlar bags may be filled using either a Vac-U-Chamber®,  or  with a syringe with a three  way  

valve). 
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SUMMA® canister sample collection 

 Place SUMMA® canister adjacent to the temporary sampling port. 

 Record SUMMA® canister serial number on sampling summary form and COC. 

 Record sample identification on canister identification tag, and record on sampling 
summary form and COC. 

 Remove plastic cap canister fitting. 

 Open and close canister valve. 

 Record gauge pressure on sample summary form and COC. Gauge pressure must read >25 
inches Mercury (Hg).  Replace SUMMA® canister if gauge pressure reads <25 inches Hg. 

 Connect canister to silastic tubing already connected to the subsurface probe. 

 Open canister valve and in-line stainless steel valve to initiate sample collection. 

 Record date and local time (20-minute basis) of valve opening on sampling summary form 
and COC. 

 Take digital photograph of SUMMA® canister and surrounding area. 

 Upon completion of 20 minute sample collection, record gauge pressure on sampling form 
and COC. 

 Record date and local time (20 minute basis) of valve closing on sampling form and COC. 

 Close canister valve. 

 Disconnect silastic tubing and recap pressure gauge. 

 Remove SUMMA® canister from sample collection area. 

 Remove temporary probe from hole.  Fill hole with a quick drying hydraulic cement.   

Tedlar bag sample collection using Vac-U-Chamber® 

The sampling line will be connected to a Vac-U-Chamber® Tedlar bag sampling box containing a 

one liter Tedlar sample bag. The external pump is then connected to the purge port and the soil 

vapor sampling probe will be purged for two minutes prior to sample collection. After purging the 

system, the external pump is connected to the vacuum port and the Tedlar bag is allowed to inflate. 

Upon complete inflation of the Tedlar bag, as observed through the Vac-U-Chamber® viewing 

window, the Tedlar bag valve is closed and the sample is labeled with the unique sampling location 
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identification code. Upon completion of sampling, the rods and slotted screen are removed from 

the vapor point and decontaminated. For QC purposes, one duplicate sample will be collected for 

every twenty sample locations. If QC samples are collected, the duplicate sample will be collected 

by inserting a tee connector in the sampling line and filling two Tedlar bags from one probe at the 

same time. 

Tedlar bag sample collection using syringe with a three way valve 

The sampling line will be connected to the bottom port of a three way valve system. A 60 to 100 

milliliter (ml) syringe is then connected to the top purge port. The sampling line valve and the 

purge port are opened and the syringe is filled. The sampling line valve is then closed and the side 

port is opened. The syringe is this emptied and the side port is closed. A one liter Tedlar sample 

bag is connected to the three way valve side port. The sampling line valve and the purge port are 

opened and the syringe is filled again. The sampling line valve is then closed and the side port is 

opened. The contents of the syringe are then purged into the Tedlar bag. This process is continued 

until the Tedlar bag has been filled. 

4.5.2 General Soil Sampling Methodology 

Development of a soil/sediment sampling plan to evaluate the distribution and magnitude of 

contamination at a specific site requires at a minimum: 

 an assessment of the site conditions; 

 evaluation of the methodology and results of any previous sampling and analysis programs 
which may have been completed at the site; and 

 definition of the scope and objectives of the project. 

A number of techniques have been developed to obtain samples from various depths below the ground 

surface. The techniques described herein are those normally employed by MACTEC. They have been 

selected to provide a practical and efficient means of obtaining samples in a manner consistent with 
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safety protocols and QA/QC requirements. Additionally, they employ equipment that is normally 

available for use. 

The selection of sampling techniques to be employed at a given site is based upon the depth from 

which samples must be obtained, the types of exploration, and/or the nature of the soils to be sampled.  

The sampling techniques are categorized by the depths or the types of explorations from which they are 

obtained: 

 surface soil samples, from depths of less than 6 inches (or at depths designated in the project 
FAP; 

 subsurface soil samples from test borings and GeoProbe® explorations at variable depths; and 

 sediment samples from depths of less than 6 inches (see Subsection 4.5.4). 

All soil samples collected will be logged in the field at the time of sampling by the field scientist. Soils 

shall be classified in accordance with the USCS, Figure 4.6. Soil samples will be described fully on the 

appropriate sampling logs (Figures 4.3, 4.4, 4.13 and 4.14).  

At the time samples are obtained, the following must be recorded by the sampler in the field logbook 

and/or on sample data sheets: 

 sample site location (e.g., grid coordinates baseline station and offset, or the location plotted on 
a map, site plan or aerial photograph determined using appropriate measurement methods); 

 sample type and depth; 

 date and time of sampling; 

 project and sample designations; 

 sample identification; and 

 analyses requested. 

For laboratory samples, the sampler must initiate COC procedures and describe the sample site in 

adequate detail to allow the analytical results to be properly interpreted and, if necessary, to allow 
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collection of additional samples from the same sample location. MACTEC uses labels and 

standardized record forms to expedite this process and ensure uniformity of records. The sampling 

protocols and recordkeeping requirements for the types of samples described in the following pages 

vary according to the sampling techniques. Additional requirements may also be established on a 

project-specific basis. 

4.5.2.1 Collection of Soil Samples for VOC Analysis 

The purpose of this section is to outline the steps associated with field preservation of soil samples 

for volatile organic analysis (VOA) in accordance with USEPA Method 5035A (USEPA, 1996).  

Specific steps and details are described for the primary tasks of sample container preparation, soil 

sample collection, sample container management and documentation, sample analysis, and target 

compound quantitation.  

Soil and sediment samples will be preserved in water or sodium bisulfate solution (low 

concentration) and methanol (high concentration) at the time of sample collection. Soils will be 

obtained from sampling devises (i.e., hand augers, split spoons or other auger sample collection 

apparatus, GeoProbe® cores) using plastic syringe samplers used to reduce exposure of samples to 

air. Approximately 5 grams of soil for low concentration VOC and 10 grams of soil for high 

concentration VOC vials will be immediately transferred to a vial containing a pre-measured 

amount of preservation fluid. Vials will be transported to the laboratory for analysis using 

procedures specified in the FAP/QAPP. 

 For low concentration VOCs, two vials will be collected at each location. Vials are 
preserved with a sodium bisulfate solution or frozen within 48 hrs of collection. When 
freezing water preserved samples, vials should rest on their side to prevent glass from 
cracking during freezing. 

 For VOCs, one high concentration methanol vial will be collected at each location.  

 For locations selected for matrix spike analysis, the number of vials will be tripled (6 low 
and 3 high concentration vials). 
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Equipment and Supplies 

 40 ml glass VOA vial Teflon lined silicone septa lids filled with preservatives by the 
laboratory and pre-weighed.  

 20 ml plastic sampling syringe  

 analytical balance capable of weighing to 0.1 gram 

 utility knife  

 stainless steel spatula 

 vial storage cooler 

 water resistant sample labels  

 water proof marker  

 Field Data Record 

Sample Container Preparation 

Sample containers used for the collection of off-site VOA samples will be prepared in advance at 

the off-site laboratory. Container preparation by the off-site laboratory will include attaching 

labels, adding preservation fluid, weighing sample containers, and recording all information 

necessary to document container preparation and to calculate sample weight and target analyte 

concentrations during subsequent sample analyses. Developing and implementing the exact 

procedures for container preparation will be the responsibility of the contract laboratory. The 

following requirements are provided to the contract laboratory for incorporation into the off-site 

laboratory procedures:  

1. Containers will be prepared for each VOA sample.  

2. The sample container will consist of a wide mouth glass vial appropriate for VOA soil 
samples. The container must contain a Teflon lined cap with an air tight silicone or 
phenolic septa. 

3. A water resistant sample label will be attached to each container. Each sample container 
will be assigned a unique sample container tracking number that is marked on the container 
label with permanent waterproof ink. The label will have room for field samplers to record 
sample identification (ID), date sampled, time sampled, and initials.  
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4. Low concentration VOA vials will contain a stirring bar and 5 mL of water. High 
concentration VOA sample containers will be filled with 10 ml of purge and trap grade 
methanol. The lot number of the methanol must be recorded. If possible, the laboratory 
will use a single methanol lot for the preparation of all VOA containers, or the laboratory 
should use as few lots as necessary for the program. 

5. Sample container caps will be firmly capped to create an air-tight seal. Containers will be 
weighed and container weights will be recorded to the nearest 0.1 gram. No other tape or 
packaging material will be added to the containers. The laboratory will mark the 
approximate level of the methanol on the vial with a permanent marker. Containers will be 
stored in a designated location that does not contain other environmental samples or 
standards until shipment to the field.  Containers will be shipped to the field office.  

6. The laboratory will maintain container preparation records. Record keeping can be done 
using a bound notebook or preprinted forms. Records must contain all information 
necessary to document container preparation steps and calculate soil weights for each 
sample. These records will be submitted as laboratory notebook records with the analytical 
data deliverable packages. At a minimum the following information must be recorded:  

 preparation dates 

 container tracking number for each container  

 manufacturer and lot number of the containers   

 methanol supplier and lot number  

 pre-sampling weight of container and methanol (with cap and label on) recorded to 
the nearest 0.1 gram 

 signature or initials of the individual preparing the containers 

 additional fields for entering the post-sampling weight of container and the 
calculated weight of soil added to the container during sampling  

 signature or initials of individual recording and calculating final weights 

7. Containers will be stored at the field office in a dedicated area away from samples of 
sources of contamination. After sample collection and shipment to the laboratory, 
containers will be re-weighed by the off-site laboratory sample manager and the weights 
will be recorded into the container preparation records for use in calculating the actual soil 
weights for each sample.  

8. A separate sample vial filled with soil will be submitted for percent moisture 
determination in association with each soil sample that is collected from any location 
where only a VOC sample is collected. The moisture sample will be collected using the 
same technique as the preserved sample. The laboratory will homogenize the sample 
(without decanting standing water) prior to collecting an aliquot for moisture 
determination. 
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9. Samples will be analyzed in accordance with purge and trap procedures specified in the 
analytical method specified in the project-specific FAP. The laboratory will shake VOC 
high concentration samples as described in the referenced analytical methods prior to 
taking a methanol aliquot for analysis. 

Sample Collection 

Sample collection will be performed with a disposable plastic syringe. The appropriate volume of 

soil collected in the syringe will be estimated prior to sampling to collect the appropriate weight of 

soil specified in Section 2.0. Field personnel will make note of preservation fluid levels on the 

sample containers to ensure no significant loss had occurred. Field personnel are responsible for 

ensuring that sample containers remain on ice at all times. The specific steps and details for soil 

sample collection are outlined below: 

1. Using a clean utility knife or other sharp knife carefully cut of the tapered end of the 20 ml 
plastic sampling syringes. Take care to remove the tapered portion without removing 
significant portions of the body or tube of the syringe. Sampling syringes are disposable 
and are not to be reused after collecting a sample.  

2. Transport sample containers in cooler with bagged ice. Keep sample containers in 
individual zip lock bags. 

3. Obtain PID readings from the sample surface.  

4. Samples are collected by capturing a representative sample within the sampling syringe 
and transferring the soil to the VOA vial. For low concentration VOCs, two vials will be 
collected at each location. One high concentration methanol vial will be collected at 
each location (see method summary). If samples are collected using split spoons or a 
GeoProbe ® sampler, samples will be collected from the soil core immediately upon 
opening the sampling devise. If samples are collected from hand augers samples will be 
collected from within the auger core. For surficial sediments or test pits, samples will be 
collected directly from the sampling location substrate. Push/advance the sampling syringe 
into the center of the sample core/location filling the soil sampling syringe to the target 
level volume. Pull the syringe plunger back further to apply suction on the soil sample 
which will help it to remain in the syringe during removal. Separate the syringe sample 
from the remaining soil. Remove the syringe. If the proper volume of soil is not present, 
repeat the procedure until the proper volume of soil has been collected. If necessary, use a 
stainless steel spatula to fill the syringe with the needed soil volume. If rocks are present 
in the sample it may be necessary to extrude the sample from the sleeve, select a portion of 
the core sample that is void of large rocks, and then advance the sampling syringe. If 

4-42 

P:\Projects\nysdec1\qapp\2011\QAPP.2011-06-14.MACTEC_QAPP_Final.doc 



 

 

 

  

 
 

  
 

      
   

   

   
   

 

 
 
  

  
  

 
 

  
  

 
  

 

Field Activities Plan / Quality Assurance Program Plan June 14, 2011 
NYSDEC Contract D007619 Version 1 
MACTEC Engineering and Consulting, P.C. 

possible, the sample volume should consist of sand, silt or clay and contain very few rocks 
or pebbles. 

Note: If matrix spike/matrix spike duplicate (MS/MSD) samples are 
required, additional sample volume is necessary. Low Level Concentrations 
require 2 vials of deionized (DI) water and 1 vial of Methanol. Methanol is 
used to screen the sample. These screening results are interpreted and the 
appropriate analysis is performed. 

5. Remove a sample container from the cooler. Carefully extrude the soil sample from the 
syringe into the sample container. This task should be done slowly and carefully to insure 
that the preservation fluid does not splash from the sample container. A second vial used 
for moisture determination will be collected for all soils collected below standing water or 
at any location where only VOC samples are collected. The samples will be collected 
using the same sample syringe and coring technique used for the actual field sample. The 
sample jars will be labeled "percent moisture determination for VOA" with the sample 
label also containing all other sample information including sample ID, date and time 
sampled, and sampler initials. The laboratories will be instructed to homogenize the VOA 
percent moisture sample in the jar prior to removing an aliquot for moisture determination 
to simulate actual sample moisture added to the methanol vials. 

6. Syringes should be discarded immediately after extruding sample from syringe; do not 
reuse. If split samples are collected, care must be taken to make the samples equally 
representative (i.e., collected from the same part of the soil core).  

7. Replace container cap as soon as possible. 

8. With permanent waterproof ink fill out the sample container label with the following 
information: date, time, location, depth of sample, sample ID code, sample type (i.e., 
regular, duplicate, matrix spike, matrix spike duplicate), and sampler initials. The 
approximate level of the methanol will be marked on the sample vial. Do not tape over the 
sample container label. 

9. Make sure the sample container lid is screwed down tightly. If necessary wipe excess soil 
from the mouth of the container to get an air-tight seal. Place the sample container back 
into the zip lock bag. Place the container and bag into the cooler taking care that the 
sample container remains upright. Keep samples on ice until they are submitted to the 
sample manager.  

10. Complete the appropriate FDR and release the samples to the sample manager. 

4.5.2.2 Surface Soil Sampling 

Shallow soil sampling provides samples of surface and near surface soils suitable for chemical analysis. 

 Shallow soil samples are usually obtained by using one of the following devices: 

4-43 

P:\Projects\nysdec1\qapp\2011\QAPP.2011-06-14.MACTEC_QAPP_Final.doc 



 

 

 

 

    

  

    

  

 

  

 

  

   

  

  

  

Field Activities Plan / Quality Assurance Program Plan 
NYSDEC Contract D007619 
MACTEC Engineering and Consulting, P.C. 

June 14, 2011 
Version 1 

 split-spoon sampler 

 hand auger or corer 

 trowel or spoon 

 

 

spade 

GeoProbe® 

The split-spoon sampler is described in detail in Subsection 4.5.1.1. Two distinct types of hand augers 

are available: a cup-type auger and a screw-type auger. Use of either device is generally limited to the 

upper portion of the soil profile (i.e., less than 5 ft). These augers are best suited for obtaining 

composite samples from relatively shallow depths and in relatively loose soils. Use of trowels or 

spades is straightforward but usually limited to sampling very shallow depths (i.e., less than 18 inches). 

Soil samples can be either grab or composite, depending on the objective of the sampling program 

described in the project-specific FAP. In grab sampling, the soil jar is filled directly. In composite 

sampling, several methods are available:  

 Samples can be composited over depth at a single location.  

 Samples can be composited laterally, in which one sample comprises several, usually three or 
four, soil specimens from the same depth in the vicinity of the sampling site.   

During composite sampling, several depths or locations are selected and a stainless steel bucket is filled 

with samples from all locations. The material is then mixed and put into appropriate containers.  

Samples for VOCs are not mixed. A specific location is chosen and the sample is placed immediately 

in the appropriate containers with as little agitation or disturbance as possible. 

Immediately after taking a sample, COC procedures are initiated and the Surface Soil Sample Data 

Record (Figure 4.13) is completed. Information recorded on the FDR will include the sample type, 

depth, date, time and sample identification. Any special observations (staining, odor, etc.) will also be 

recorded in the "Notes" portion of the FDR. 
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4.5.2.3 Subsurface Soil Sampling  

Sampling during soil boring allows collection of soil samples from depths greater than 5 ft below 

ground surface. Borings are advanced using a variety of methods including HSA, drive-and-wash 

casing, or spun-and-wash casing methods. The boring method chosen is based on subsurface 

conditions and the method will be specified in the project-specific FAP.   

Split-spoon Soil Sampling. Soil boring samples are taken from undisturbed soil at the bottom of the 

boring with a split-spoon sampler. This sampler consists of a split steel tube or sample barrel threaded 

at both ends. A sharpened drive shoe secures the bottom of the barrel and an adaptor secures the top.  

The adaptor is threaded to connect directly to the drill rods and contains a check valve (Figure 4.15).  

The split-spoon is driven into undisturbed soil below the casing using the standard penetration test 

(ASTM-D-1586-99) (ASTM, 1999) (Figure 4.15 and Figure 4.16). The standard penetration test 

consists of driving a 2-inch outside diameter (OD), 2-ft split spoon 24 inches into the soil at the end of 

the drilling rods using a 140-pound hammer dropped 30-inches. Blows per ft are recorded as a SPT-N 

value defined as total blows for the penetration from 6 to 18 inches. If the split-spoon is to be driven 

greater than 24 inches, or will be larger than 2-inch OD, this will be specified in the project-specific 

FAP. 

After the sampler has been driven, it is withdrawn from the borehole and the sampler is opened by 

removing the drive shoe and adaptor. The field scientist will take custody of the sampling device as 

soon as it is withdrawn from the borehole. The sample will be collected and documented in the field 

logbook and on the Soil Boring Log (Figure 4.4) in accordance with the following procedures: 

1. Scan the soil with a PID and record field measurements.  

2. Visually examine the sample and record its characteristics (e.g., texture, color, consistency, 
moisture content, layering and other pertinent data) and classify using the USCS 
(ASTM-D-2488-09a, ASTM-D2487-10) (ASTM, 2009, 2010), Figure 4.6. 

3. Remove the portion(s) of the sample selected for chemical analysis and place into appropriate 
containers using a clean spatula. Soil intended for VOC analysis should be placed in the 

4-45 

P:\Projects\nysdec1\qapp\2011\QAPP.2011-06-14.MACTEC_QAPP_Final.doc 



 

 

 

  
 

  

 
 

  
 

      

   

  

   

   

 

   
  

  

Field Activities Plan / Quality Assurance Program Plan June 14, 2011 
NYSDEC Contract D007619 Version 1 
MACTEC Engineering and Consulting, P.C. 

appropriate wide-mouth glass jar and capped as quickly as possible. The containers should be 
filled as near to capacity as possible to minimize volatilization of the sample into the container 
headspace. Soil intended for other types of analyses should be placed in appropriate containers 
and capped. 

4. Place the remainder of the sample in an 8- or 16-ounce (oz) reference jar if specified in the 
project-specific FAP. This sample portion will be used for headspace PID measurement and 
for any physical materials testing that is required.  

5. Discard excessively disturbed or loose material found in the sampler that may not be 
representative of the interval sampled. This material will be discarded in the same manner as 
the drill cutting at each boring location. 

6. Decontaminate the sampling device in accordance with the procedures specified in Subsection 
4.3.2. 

In some instances, there may be no analytical samples collected from a given boring. In these 

instances, steps 2 and 3 of the procedure listed above are omitted and the sample is placed in one or 

more reference jars.   

Immediately after the samples are collected, the boring log is also updated by the field scientist. Boring 

logs may be completed by the driller but for purposes of completeness and documentation a separate 

boring log is also compiled by the MACTEC field scientist. The boring log includes interpretations of 

subsurface materials and conditions encountered, sample locations, PID readings, and other notes 

pertinent to how the boring was conducted or conditions encountered during sampling, such as staining, 

odor, etc. The boring log will be completed in a site field logbook and/or on a Soil Boring Log 

(Figure 4.4). 

The sampler must exercise considerable care while collecting samples for analysis. Some methods for 

sample collection are described below.   

1. Obtain samples from undisturbed soil below the casing or auger. This is accomplished by 
monitoring or checking the drill crew's measurements, observing the sampling process and 
examining the sample once it is retrieved.  

2. Carefully remove and discard portions of the sample that are suspected to be contaminated by 
contact with the casing, auger, or drilling fluids. 

4-46 

P:\Projects\nysdec1\qapp\2011\QAPP.2011-06-14.MACTEC_QAPP_Final.doc 



 

 

 

  

 

 

 

 

 

  

   

 

Field Activities Plan / Quality Assurance Program Plan June 14, 2011 
NYSDEC Contract D007619 Version 1 
MACTEC Engineering and Consulting, P.C. 

3. Conserve sample volume since under certain soil conditions it may be difficult or impossible to 
achieve good sample recovery with split-spoons.   

Procedures employed to minimize cross-contamination during test boring sampling operations include 

the following: 

 Samples are taken immediately after the boring is advanced to the desired sampling depth. 

 The sampling tools are decontaminated prior to taking each sample. 

 The drilling contractor is not permitted to use oil, grease or other petroleum-based lubricants 
on the drill rods, casing or sampling tools.  Use of any other lubricants will be documented. 

 The drilling technique and procedures to be used, particularly the use of drilling fluids, are 
carefully evaluated for each site.   

4.5.3 Methanol Extracted Rock Chip Sampling 

The analysis of rock chip samples collected from fracture zones within rock core samples provides 

data that may be used to evaluate the distribution of VOCs in rock matrix and potential presence of 

product in the fracture zones. This method of sampling is used in conjunction with rock core 

drilling techniques. Rock chip samples are usually obtained by using the following devices: 

 Drill equipment – rig, core barrel, etc. 

 Clean tested water supply 

 Pre-weighed 8 or 12 oz clear wide mouth jars (or appropriate size to accommodate core) 

 40 ml amber vials/sample labels/tape 

 Purge and trap grade methanol 

 Syringes and pipettes 

 Balance 

 Notebook/field book/rock core logs 

 6 foot folding rule 

 Rock hammer and coal chisel 

 Core boxes 
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 Indelible markers 

 Stainless steel bowl 

 

 

Cooler, ice, zip lock bags, paper towels 

Chain of custody forms/seals 

Rock core samples retrieved from a borehole are examined for the presence of natural hydraulically 

active fractures. The face of a selected fracture is chipped away using a rock hammer, chisel, or 

rock saw, depending on the nature of the cored bedrock fracture material. Following extraction of 

the fractured rock interval from the drilling core barrel (depending on the nature of the fracture use 

of a rock saw may or may not be required), selected fracture face material (i.e. natural fracture rock 

chips) will be chipped away from the fracture face, pulverized into smaller flakes, and placed in a 8 

oz clear wide mouth sample jar or collected in a stainless steel bowl and immediately transferred to 

a sample jar. The same method is appropriate for sampling rock matrix in proximity to fracture 

surfaces. Approximately 50 grams of the fractured rock material will be collected. The sample 

container will be capped. The sample will be weighed to determine the weight of the rock 

chips/fragments. Final weight will be recorded in the field notebook. The jar will be re-opened 

and approximately 50 ml of purge and trap grade methanol will be introduced into each sample jar. 

 If necessary, a larger volume of methanol will be used to cover the rock fragments. Caps will be 

added to the sample jars. The methanol volume will be recorded in the field notebook.  The sample 

will be agitated for one to two minutes and then allowed to sit. After several hours the sample will 

be re-agitated for approximately one minute and then be allowed to bathe in the methanol for a 

period of 24-48 hours. 

After allowing the sample to soak for 24 to 48 hours, a disposable pipette will be used to collect an 

aliquot of methanol from the wide mouth sample jar. Approximately 20 ml of the methanol will be 

transferred to a 40 ml vial and cap (avoiding stirring up the fine particles in the vial). The sample 

identification information will be recorded on the sample label and attached to the vial.   
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Samples will be analyzed by purge and trap analysis using USEPA Method 8260B procedures 

developed for high concentration soils. Sample collection data along with the analytical results 

from the laboratory will be used to determine total mass of target compounds present in the fracture 

zone. Detection levels will be approximately 5 micrograms (μg)/core sample for target VOCs 

reported by the laboratory. The following calculation will be used to determine total mass of a 

detected target compound: 

Mass of Compound (μg) = (A * B * C)/D 

A = Concentration of Aqueous Analysis in micrograms per liter (μg/L) 

B = Purge and trap purge volume in L 

C = Volume of methanol used during sample collection in ml 

D = Volume of methanol extract used during analysis in ml 

Detection limit example: 

5 μg = (1 μg/L * .005 L * 100 ml)/.1 ml 

The sample jars should be stored at less than 20 degrees Celsius and should be disposed of if 

exposed to any volatile vapors or fumes (i.e. gasoline, diesel).   

Information and data such as; date, boring ID, overburden thickness, total depth, and other details 

will be recorded in the field logbook. The sample collection information will be used in 

calculations of volumes of VOCs present in the rock core. 

4.5.4 General Water Sampling Methodology 

The location and distribution of contaminants at a given site are governed by many factors, including: 

 site operation or waste disposal practices; 

 site design; 
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 site closure; 

 waste characteristics; 

 site topography and surface drainage; 

 climate; and 

 site hydrogeology. 

Development of a water sampling plan that will effectively reveal the distribution and magnitude of 

contamination at a specific site requires: 

 an assessment of the factors listed above; 

 evaluation of the methodology and results of any previous sampling and analysis program 
which have been completed at the site; and 

 definition of the scope and objectives of the project. 

4.5.4.1 Surface Water Sampling 

The technique for surface water sampling must be selected after addressing such items as: 

 depth of water body; 

 flow rate; 

 stratification; 

 specific gravity/solubility of anticipated analytical parameters; 

 seasonal variations; and 

 analytical parameters of interest. 

The exact location of each surface water sample will be established in the field at the time of sampling. 

General sampling areas will be presented in the project-specific FAP. If surface water samples are to 

be collocated with sediment samples, surface water samples should always be collected before the 

sediment sample. The sample site will be noted on a site plan or aerial photograph and marked in the 

field with flagging and/or a wooden stake. The stake will be labeled with the sample site number. 
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The sample will be taken in the following manner: 

1. Collect the sample from the surface water body by immersing a clean sample bottle. If a 
stream is being sampled, collect the sample while facing upstream with the opening of the 
sampling device oriented upstream but avoiding floating debris. 

2. Or, directly fill the appropriate sample containers from a sampling device if one is needed. 

3. Measure the following parameters, if possible, in the water body, not the sample: 

 PID reading; 

 temperature; 

 pH; 

 specific conductance; 

 elevation of significant surface water bodies; and 

 any other project-specific field measurements required. 

If direct measurement is not possible, measure these parameters from water remaining in the 
sampling device or another sample bottle. This information will be recorded on the Surface 
Water and Sediment FDR (Figure 4.14), sample labels will be completed, and COC procedures 
will be initiated. 

4. Complete the sample data record and field logbook entry. Include any observations of special 
conditions such as color, odor, etc. 

4.5.4.2 Pore Water Sampling 

Pore water samples will be collected to locate contamination in groundwater discharge areas (i.e. 

ponds, steams, etc) in regions down gradient of suspected source areas. Impacted groundwater 

may then be traced up gradient from the discharge areas to the contaminant source. Pore water 

samples are usually collected using the following items: 

Peristaltic pump capable of a flow rate between 50 and 500 ml/minute and appropriate 
power supply. 
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 Field probe and flow-through cell (e.g., YSI) for measuring pH, temperature, conductance 
(and/or specific conductance), DO and oxidation-reduction potential (ORP) of 
groundwater, and a turbidity meter. 

 DO meter 

 Pore water sampling device, a 3/8-inch stainless steel slotted tip probe consisting of two 
parts; a strengthening rod and the pore water sampler, or a hollow tube with small holes in 
the tip to allow groundwater to percolate through. 

 Calibration solutions for the field probes 

 Water level tape 

 Tubing, connections and tools as appropriate 

 Graduated cylinder and stopwatch 

 Groundwater grab FDR 

 PPE 

 Decontamination supplies (e.g., DI water, Liquinox soap, paper towels) 

 Sample containers and cooler (provided by the laboratory) 

 Ice for sample preservation 

 Clean plastic sheeting, paper towels and miscellaneous supplies 

The exact location of each pore water sample will be established in the field at the time of sampling.  

General sampling areas will be presented in the project-specific FAP. The sample site will be noted on 

a site plan or aerial photograph and marked in the field with flagging and/or a wooden stake. The stake 

will be labeled with the sample site number. 

The sample will be taken in the following manner: 

1. The pore water sampling device is inserted into the river/stream bed location to a desired 
depth, deep enough as to ensure the sample collected will contain only groundwater and no 
surface water. 

2. The strengthening rod is then removed from the pore water sampling device, and the pore 
water sampler is then connected to the peristaltic pump using the appropriate tubing.   

3. The pump is then turned on, allowing for the removal of particulate. 

4-52 

P:\Projects\nysdec1\qapp\2011\QAPP.2011-06-14.MACTEC_QAPP_Final.doc 



 

 

 

 
  

  
 

   

    
 

 

 

  

   

 

  

Field Activities Plan / Quality Assurance Program Plan June 14, 2011 
NYSDEC Contract D007619 Version 1 
MACTEC Engineering and Consulting, P.C. 

4. The DO concentrations will then be measured and compared to the associated surface water 
DO concentrations to ensure that the representative sample is not surface water. 

5. Low flow purging and sampling protocol is not required, but may be conducted if desired.   

6. During purging, collect at least one set of field parameters (turbidity, D.O., specific 
conductivity, temperature, pH, ORP) using a flow through cell (the flow through cell cannot be 
used for turbidity measurements and the sample for turbidity measurement must be collected 
prior to entering the flow through cell). 

 Turbidity (+/- 10% for values >10 NTU) 

 DO (+/- 10%) 

 Specific conductivity (+/- 3%) 

 Temperature (+/- 10%) 

 pH (± 0.1 unit) 

 ORP (± 10 millivolts) 

7. During purging and sampling the tubing should remain filled with water. 

8. Disconnect the tubing from the flow through cell to collect the analytical samples. Water 
samples for laboratory analyses must not be collected after water has passed through the flow 
through assembly. Fill sample containers directly from the tubing without alterations to the 
pumping rate. 

9. The VOC fraction shall be collected first. The VOC sample container shall be completely 
filled without air space within the container. The remaining samples shall be collected for 
polynuclear aromatic hydrocarbons (PAHs), PCBs, metals, and any other fraction specified in 
the project-specific FAP for the sample location.   

10. For subsequent sampling efforts, duplicate the pump intake depth and final purge rate from the 
initial sampling event (use final pump dial setting information). 

11. The pore water sampling device and associated strengthening rod will be decontaminated 
appropriately before further use (See Section 4.3) 

12. Complete the Low flow Groundwater Sampling Record (Figure 4.17) after each pore water 
sample is collected. Include any observations made during sampling such as color, odor, etc., 
in the field logbook and field sample data record. 

4.5.4.3 Groundwater Sampling 

Sampling of groundwater monitoring wells will proceed from the upgradient or background wells to 

the downgradient or potentially contaminated wells, as best as can be determined. Appropriate 
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groundwater sampling techniques will be identified in the project-specific FAP, and approved in 

advance by NYSDEC. The following activities shall be performed immediately prior to purging each 

well: 

1. Check the well for proper identification and location. 

2. Measure and record the height of the protective casing above ground surface. 

3. After unlocking the well and removing any well caps, measure and record the ambient and 
well-mouth organic vapor levels using a PID.  

4. Measure and record the distance between the top of the well and the top of the protective 
casing. 

5. Using the electronic water level meter, measure and record the static water level in the well and 
the depth to the well bottom to the nearest 0.01 ft. Measurements will be referenced from the 
top of the well riser as opposed to the protective casing, when feasible. The point of 
measurement and the depth to water will be recorded in the logbook and Groundwater Sample 
Data Records (Figure 4.10 and Figure 4.17). The water level meter is decontaminated upon 
removal as described in Subsection 4.3.3. In areas where light non-aqueous phase liquids 
(LNAPLs) are anticipated, an interface probe will be used to measure the thickness of free 
product present. 

6. Calculate the volume of water in the well. Volume in gallons for a well equals 0.041 times the 
square of the ID of the well riser, in inches, times the depth of water, in ft. Volume 
calculations are detailed on the Groundwater Sample Data Record.  

4.5.4.3.1 Groundwater Sampling Using Three Purged Well Volumes 

The following steps outline the purging and sample collection activities for purged well volume 

sampling.   

Upon completion of the measurements and calculations described in Section 4.5.2.2., sampling will 

commence in the sequence listed below, utilizing the appropriate purging technique (1a, 1b, or 1c): 

1. Lower the pump intake into the well. For shallow groundwater situations, the pump intake 
will be lowered to the top of the well screen to begin purging (see Step No. 2). Modifications 
to this setup may be used in certain situations:   
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a. If the well screen is very large, and pumping from the top is impractical, the pump 
intake will be lowered to the approximate mid-point of the screened portion of the 
well. 

b. If the well is situated in tight formations such as tills, clays or rock, the purging of the 
well will be performed from near the top of the well screen. As the water level in the 
well is lowered by purging, the pump is also lowered.   

c. If the well is in a highly productive aquifer, purging will progress by purging at 
intervals in the well screen, from the top of the water column downward, to avoid 
leaving stagnant water in the well. 

To avoid aeration of the sandpack, the water level will not be allowed, to the extent 
feasible, to fall below the top of the filter pack during purging except possibly in tight 
formations (see 1b above), where purging the well (and sandpack) dry can be 
unavoidable. The selection of the pump to be used for well purging will be presented 
in project-specific FAP, and approved in advance by NYSDEC. 

Considerations in pump selection are depth to water, the level of contamination anticipated, site access, 

and cost. Readily available choices include peristaltic pumps (good for shallow groundwater depths), 

disposable submersible pumps, such as a Whale® pump (good for moderate groundwater depths and 

contamination), and stainless steel/Teflon® submersible pumps, such as the Redi-Flow® (good for most 

applications). Teflon bailers may also be used (good for shorter water columns). 

1. Purge the well. Monitor the field parameters, pH, temperature, turbidity, and specific 
conductivity, and measure the volume of groundwater being pumped. In situ parameters may 
be monitored in a beaker filled from the pump discharge or in-line with the pump discharge.  
Purging of the standing well water is considered complete when any of the following is 
achieved: 

 a minimum of three well volumes has been purged,  

 the well has been pumped dry and allowed to recharge. 

2. Record the in situ parameters, temperature, pH, specific conductivity, and turbidity in the field 
logbook and Low flow Groundwater Sampling Record (Figure 4.17). 

3. After purging, the pump intake or the bailer will be lowered to the middle of the screened 
interval or mid-point of the static water level. If the analysis to be performed is for LNAPLs, 
then the bailer will be lowered to the top of the water column for sample collection.   

4. Collect the sample(s). VOC samples are filled directly from a bailer or pump discharge with as 
little agitation as possible. Other samples can be placed directly into the appropriate container 
from the bailer or pump discharge.  
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5. Remove the pump or bailer from the well and decontaminate the pump, tubing or bailer by 
flushing with the decontamination fluid specified in Subsection 4.3.3, or dispose. 

6. Complete the Low flow Groundwater Sampling Record (Figure 4.17) after each well is 
sampled. Include any observations made during sampling such as color, odor, etc., in the field 
logbook and field sample data record. 

7. Secure the well cap and lock. 

4.5.4.3.2 Low Flow Groundwater Sampling. 

The following steps outline the purging and sample collection activities for low-flow sampling.  

Data will be recorded on the Low flow Groundwater Sampling Record (Figure 4.17). Pumps and 

probes may differ depending on the well diameter, groundwater constituents and depth to 

groundwater, but generally, sampling will require the following equipment: 

 Peristaltic, bladder or inertial pump capable of a flow rate between 50 and 500 ml/minute 
and appropriate power supply. The pump type will principally depend on the depth to 
water and well diameter. Bladder pumps are preferred; peristaltic pumps are acceptable 
only for wells where the depth to water is less than about 25 ft; Inertail pumps are only 
recommended for narrow diameter wells that cannot be sampled using a bladder or 
peristaltic pump.  

 Field probe and flow-through cell (e.g., YSI) for measuring pH, temperature, conductance 
(and/or specific conductance), DO and ORP of groundwater, and a standalone turbidity 
meter (e.g. Hach). 

 Calibration solutions for the field probes 

 Water level tape 

 Tubing, connections and tools as appropriate 

 Graduated cylinder and stopwatch 

 Ring stand setup 

 5-gallon bucket and funnel for purge water 

 Low flow groundwater FDR 

 PPE 

 Decontamination supplies (e.g., DI water, Liquinox soap, paper towels) 

 Sample containers and cooler (provided by the laboratory) 

 Ice for sample preservation 
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Clean plastic sheeting, paper towels and miscellaneous supplies 

Field parameter measurements shall be made using instrumentation and a commercially manufactured 

flow through cell. Dedicated high density polyethylene (HDPE) tubing shall be used. Further details 

on the low-flow purging and sampling procedure are presented in the “USEPA Region 1 - New 

England Low Stress (low-flow) Purging and Sampling Procedures for the Collection of Ground Water 

Samples from Monitoring Wells”, Revision 3, January 19, 2010 (USEPA, 2010a). Sample collection 

information shall be recorded on the Low Flow Groundwater Sampling Record (Figure 4.17). The pH 

stabilization criteria of +/-0.2 units specified in this subsection shall not take precedence over the pH 

stabilization criteria of +/- 0.1 units specified in the USEPA guidance. The USEPA guidance shall be 

used for purging and sampling procedures only. 

Sampling will be conducted using the following procedure: 

1. Determine target depth for location of the pump intake. Target depth should be the portion of 
the screened interval that intersects the zone of highest K.  If the zone of highest K is unknown, 
or if the screen is placed within homogenous material, then the target depth shall be the 
midpoint of the saturated screen length. Primary flow zones should be identified in wells with 
screen lengths longer than 10 ft. 

2. Measure and record the depth to water. Care should be taken to minimize disturbance of the 
water column within the well during pre-sample measurements.   

3. Decontaminate pump prior to use (if pumps are dedicated then this applies to the initial effort 
only). Attach appropriate length of dedicated HDPE tubing or mark the tubing at the 
appropriate point so that when the pump and tubing are lowered into the well, and the mark is 
at the top of the well riser, the pump shall be located at the target depth within the screened 
interval. 

4. Carefully lower the pump to the predetermined target depth. Start the pump at a purge rate low 
enough to achieve 0.3 ft of drawdown or less based on historical data. If sampling the well for 
the first time, start the pump at the lowest possible setting (or approximately 100-ml per 
minute) and slowly increase the speed until discharge occurs.  Check water level. Adjust pump 
speed until there is little or no drawdown (less than 0.3 ft) if possible. If stabilized drawdown 
cannot be achieved, use the no-purge method described later in this section. 

5. Monitor and record pumping rate and water levels every 3 to 5 minutes (or as appropriate) 
during purging. Record any adjustments to pumping rates. 

6. During purging, monitor field parameters using a flow through cell (the flow through cell 
cannot be used for turbidity measurements and the sample for turbidity measurement must be 
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collected prior to entering the flow through cell). Purging is considered complete and 
sampling may begin when the field parameters have stabilized. Stabilization is considered to 
be achieved when three consecutive readings, taken at 3 to 5 minute intervals, are within the 
following limits: 

 Turbidity (+/- 10% for values >10 NTUs if turbidity is greater than 10 and well is 
not stable, continue purging well for up to two hours, collect sample and document 
on field data record and in log book (collection of a filtered sample for metals 
analysis may be necessary if turbidity is greater than 50 NTUs).) 

 DO (+/- 10% for values greater than 0.5 milligram per liter (mg/L). If three 
dissolved oxygen values are < 0.5 mg/L, consider the values stabilized) 

 Specific conductivity (+/- 3%) 

 Temperature (+/- 3%) 

 pH (± 0.1 unit) 

 ORP (± 10 millivolts) 

7. The final purge volume must be greater than the stabilized drawdown volume plus the tubing 
extraction volume. 

8. During purging and sampling the tubing should remain filled with water. 

9. Disconnect the tubing from the flow through cell to collect the analytical samples. Water 
samples for laboratory analyses must not be collected after water has passed through the flow 
through assembly. Fill sample containers directly from the tubing without alterations to the 
pumping rate. 

10. The VOC fraction shall be collected first. The VOC sample container shall be completely 
filled without air space within the container. The remaining samples shall be collected for 
PAHs, PCBs, metals, and any other fraction specified in the project-specific FAP for the 
sample location.   

11. For subsequent sampling efforts, duplicate the pump intake depth and final purge rate from the 
initial sampling event (use final pump dial setting information). 

12. If using non-dedicated equipment, remove the pump and decontaminate by flushing with the 
decontamination fluid specified in Subsection 4.3.3, or dispose. Obtain and record a depth to 
bottom of well measurement before closing the well. 

13. Complete the Low flow Groundwater Sampling Record (Figure 4.17) after each well is 
sampled. Include any observations made during sampling such as color, odor, etc., in the field 
logbook and field sample data record. 

14. Secure the well cap and lock. 
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4.5.4.3.3 Groundwater sampling using aqueous diffusion samplers 

This procedure is designed to permit the collection of representative groundwater samples for 

analysis of VOCs. Groundwater sampling using aqueous diffusion samplers will be conducted 

using the procedures described below and in accordance with the User’s Guide for Polyethylene-

Based Passive Diffusion Bag Samplers to Obtain Volatile Organic Compound Concentrations in 

Wells (Vroblesky, 2001). 

Aqueous diffusion samplers are constructed by sealing de-ionized water in polyethylene tubing (1-

millimeter thickness is typical). Tubing sizes vary, but can be up to 2-feet long. Samplers can be 

acquired pre-filled with laboratory de-ionized water, or assembled by the sampler. If assembled by 

the sampler, on option is to seal the de-ionized water in the polytubing by using a heat seal device.  

One end of the polytube is rolled over onto itself several times then heat is applied to seal this end. 

 The polytube is then filled with de-ionized water. The top end (unsealed end) of the tube is then 

rolled over onto itself until there is no headspace in the polytube; heat is then applied to seal this 

end. Care is taken to ensure that no headspace or air bubbles are present in the tube prior to sealing 

the top end. The samplers are weighted with stainless steel weights, and a stainless steel line is 

attached to the top of the sampler for placement and retrieval. 

The sampling generally uses the following equipment/items:   

 Well construction data, location map, and field data from the previous sampling event, 

 Diffusion sampler filled with de-ionized water and weight attached to bottom, 

 Stainless steel cable of the required length for setting and attaching the sampler, 

 Field probe and flow-through cell (e.g., YSI) for measuring pH, temperature, conductance 
(and/or specific conductance), DO and ORP of groundwater, and a standalone turbidity 
meter (e.g. Hach), 

 Calibration solutions for the field probes, 

 Water level tape (0.01-ft accuracy), 

 Field Data Record, 

 PPE, 
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 Decontamination supplies (e.g., DI water, Liquinox soap, paper towels), 

 Sample containers and cooler (provided by the laboratory), 

 Ice for sample preservation, and 

 Clean plastic sheeting, and miscellaneous supplies. 

Sampling will be conducted using the following procedures:  

1. Enter the following information in the field logbook and FDR, as appropriate, prior to 
installation of the diffusion sampler: date and time of sampler installation, depth of 
sampler, and total depth of well.  

2. Attaching weight to the base of the sampler and stainless steel line to the top of the 
sampler.  

3. Install the sampler at the predetermined depth, attaching the top of the line to a secure 
location at the ground surface and the well cap should be replaced to ensure surface water 
does not enter the well. The depth of the sampler will be determined prior to installation, 
based on previous sampling data or previously collected aqueous diffusion samplers.  

4. Allow the sampler to equilibrate for approximately 14 days. Return after no less than 14 
days to retrieve the sampler. Samplers can remain in the well for longer than 14 days, if 
necessary.  

5. Enter the following information in the field logbook and FDR, as appropriate, during 
retrieval of diffusion sampler: date and time of sampler retrieval, analytical method, and 
quality assurance/quality control data as necessary.  

6. Retrieve the diffusion sampler from the well and note any observations on the FDR 
(possible tears, iron build up, etc.). 

7. After retrieving sampler, install an in-well water quality parameter meter such as a YSI 556 
or equivalent. Remove the line and weight, and make a diagonal cut toward the top of the 
sampler. The diagonal cut allows easier filling of the sample containers. A dealer supplied 
discharge device may also be used. 

8. Begin filling the volatile organic compound sample containers from the diagonal cut or 
discharge device by allowing the water to flow gently down the inside of the container 
with as little agitation or minimal aeration as possible.  

9. Label each sample container upon filling.  Placed sample containers into a cooler with ice.  

10. After sample collection is complete, record water quality parameter readings and then 
remove the water quality meter from the well.  Cap and lock the well.  

11. Complete remaining portions of the FDR after each well is sampled, including sample date 
and time (time of retrieval from the well), well sampling sequence, types of sample bottles 
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used, sample identification numbers, preservatives used, parameters requested for analysis, 
and field observations of the sampling event.  

4.5.4.4 Domestic Well Sampling 

Domestic wells will be sampled using the same procedures described for groundwater monitoring 

wells, with the exception of using in-place plumbing equipment. Prior to any sampling, MACTEC 

personnel will contact the well owner and complete a Groundwater Usage Survey (Figure 4.18). The 

information provided on the survey will be used to identify downgradient domestic wells. 

The sampling point at each domestic well location will be determined at the time of sampling and will 

be as close to the pump as practical. When possible, samples will be taken up-line from aerators, 

softeners, or filtering systems. If there is no outlet available up-line from the water treatment system, 

attempts will be made to by-pass the system, if possible. 

When the necessary information is available, the purge volume will be calculated to ensure purging of 

one storage volume, based on pressure tank volume, before sampling. If such information is 

unavailable, the tap will be opened and the water will be allowed to run for a minimum of fifteen 

minutes and until the pH and temperature stabilize. Sample containers will be filled directly from the 

tap or faucet. Samples will be collected as described for monitoring well samples, except that samples 

collected for inorganic analyses will not be filtered so that the samples will accurately represent the 

quality of water ingested by residents. 

4.5.5 General Sediment Sampling Methodology 

Sediment sampling procedures are designed to obtain representative samples of the sediment from 

streams, lakes, ponds, wetlands, and lagoons for chemical analysis.  

The exact location of each sediment sample will be established in the field at the time of sampling.  

Sediment sampling points are often collocated with surface water samples. Sediment samples should 
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always be collected after the surface water sample. Sediments in shallow water conditions may be 

collected without the use of a boat if agitation of sediment prior to collection can be avoided. 

Sediment samples will be collected in the following manner: 

1. Select the sample location, identify it on a Site map, and set the wooden stake, as close as 
practicable, onshore. For offshore sampling locations, temporary buoys may be set or the 
location may be located with global positioning system (GPS).  

2. Verify sediment sampling point is within the depositional area identified during the initial 
Site reconnaissance. 

3. Remove large stones and plant debris that are not an integral component of this sediment 
media.  Exercise caution to avoid disturbing the sediments at the sampling point.  

4. Use a gravity corer, hand corer, hand auger, trowel, Ponar® dredge, or other equivalent 
equipment to collect sediment samples. A stainless steel spoon and bowl may be used for 
locations that are shallow (i.e., less than 6-inches).  If the water is shallow enough, push the 
gravity corer or hand auger directly into the substrate until approximately one inch or less 
of the sampling device is above the sediment/water interface. If the substrate is hard or 
coarse, the corer may be rotated gently while it is pushed to facilitate greater penetration 
and reduce core compaction.   

5. Remove the sampling apparatus gently from the sediment to avoid losing the sample, and 
rise to the surface. 

6. Hold the sampling device above the water to allow residual surface water to run off the 
device. When water is no longer running off the device, transfer the sediment sample to a 
stainless steel bowl. Collect a minimum of 500 grams of sediment at each location. For 
example, with the gravity corer, one tube with a 4-inch-long core, 2-inch outside diameter, 
and wall thickness of 1/8-inch is adequate for one sample, as the volume of each core 
would be approximately 750 ml. For other tube sizes and core lengths, the number of 
tubes necessary can be calculated by using the formula for the volume of a cylinder (i.e., 

r2h). 

7. Sediment samples may have high percent moisture content. Prior to transferring sample 
aliquots to appropriate containers, standing water should be decanted from the stainless 
steel bowl. 

8. If sediment samples are scheduled for VOC analysis, collect this parameter first. Do not 
homogenize the sample at this point. For VOC sample collection, preserved (methanol) or 
unpreserved sampling techniques may be used. The use of preserved sampling techniques 
is preferred, but unpreserved sampling technique may be used if requested by the 
NYSDEC PM. The technique to be used will be identified in the project-specific FAP. 
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Preserved Collection - Advance a latex free, medical grade 10 cubic centimeter (cc) 
plastic syringe, designed to reduce the exposure of the sediment sample to air, directly 
into the sediment core or contents in the stainless steel bowl. Transfer the sediment 
sample into the pre-labeled, pre-preserved and pre-weighed vial and replace the cap.  
Do not attach any labels or tape to the pre-weighed sample vials. The volume of 
sediment collected will depend on the volume of methanol. An approximate equal 
volume of sediment and methanol will be added to the sample vials. Collect an 
additional sediment jar for percent solids determination. Label this additional jar 
“VOC percent solid” and the same sample information as the original sample. 

Unpreserved Collection – Transfer the sediment sample using a stainless steel spoon 
or spatula directly to a 2 oz sample container. Fill the sample container completely to 
reduce the exposure of the sediment sample to air and cap. 

9. If Acid Volatile Sulfide: Simultaneously Extracted Metals (AVS:SEM) will be collected, 
collect the AVS:SEM sample in air-tight syringes to prevent exposure of sediments to 
oxygen during sample collection and storage. The field samplers will collect 
approximately 10 grams of sample in each syringe. The filled syringe will be capped 
immediately. The laboratory must keep the sample in the syringe until introduction to the 
apparatus. The sample will remain capped until the AVS:SEM apparatus is set up and 
purged to eliminate oxygen. The sample syringe will be opened and sediment will be 
immediately transferred to the apparatus. Sample weight will be determined by calculation 
by weighing the syringe before and after sample transfer. 

10. After the AVS:SEM sample has been collected, homogenize the sediment within the 
stainless steel bowl with a stainless steel spoon so that each sample aliquot is representative 
of the whole. Take care to ensure that sufficient sediment is present in the stainless steel 
bowl to fill all of the associated sample fractions (containers) and duplicate fractions, if 
necessary. Collect the remaining sample fractions (e.g., SVOCs, PCBs, and metals) using 
a stainless steel spoon and transfer the sediment into the sample containers. 

Sediment sampling information is recorded on the Surface Water Sediment FDR (Figure 4.14) and/or 

in the logbook. 

4.5.6 General Air Sampling Methodology 

Air sampling work will be performed in accordance with DER-10 Technical Guidance for Site 

Investigation and Remediation (NYSDEC, 2010a), DER-13 Strategy for Evaluating Soil Vapor 

Intrusion at Remedial Sites in New York (NYSDEC, 2006a), and the NYSDOH Guidance for 

Evaluating Soil Vapor Intrusion in the State of New York (NYSDOH, 2006).   
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Substructure soil vapor, soil vapor, and/or ambient air sampling may be used to evaluate human 

exposure to VOCs through vapor intrusion. Field data from the collection of air samples will be 

recorded on a field data form (Figure 4.19). 

4.5.6.1 24-Hour Substructure Soil Vapor Sampling 

Substructure soil vapor samples will be collected from beneath residential, commercial, industrial, 

institutional, and multiuse buildings using SUMMA® type air canisters equipped with metering 

flow controllers for the purpose of collecting a "time-averaged" soil vapor sample. This technique 

is intended for 24-hour sample collection and may be collected in conjunction with indoor air 

samples. In some instances, 20-minute grab soil vapor samples will be permitted to identify 

potential VOC contamination beneath the slab (See Subsection 4.5.5.2). Substructure soil vapor 

samples may be collected from one of the following areas: 

Area 1) Subslab soil vapor sample obtained via a temporary installed sampling port 
through apparent vapor barrier (such as floor slab or plastic liner); or 

Area 2) Air sample obtained from crawl space or basement without an apparent vapor 
barrier. 

Substructure soil vapor grab sampling will require the following equipment: 

 Documentation of access permission from the owner to complete the sampling 

 6-liter, stainless steel, pre-evacuated SUMMA®-type canister - laboratory provided 

 Pressure gauge with integrated 24-hour metering valve - laboratory provided 

 Two, 9/16-inch, open-end wrenches 

 PID – part per billion range -for screening crawl space/cracks 

 Utility Knife 

 Electric hammer drill with 1-inch and 3/8-inch diameter drill bits 

 Two 50-ft long electrical extension cords 

 ¼-inch O.D. Teflon® tubing 
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 ¼-inch stainless steel valve and stainless steel "tee" type fitting 

 60 cc polyethylene syringe for purging tubing 

 1-inch diameter laboratory grade rubber stopper with ¼-inch port  

 Unscented beeswax, pan, and heat plate, or other NYSDEC approved seal. 

 Quick-drying expansive Portland cement 

 Wristwatch 

 Digital camera 

 Flashlight 

 Indoor Air Quality Questionnaire and Building Inventory Form (Appendix A) 

 COC form - laboratory provided 

Procedure for Substructure Soil Vapor Sample Collection: 

The procedures for substructure soil vapor sample collections will be dependent on location 

category. During the occupant/owner interview and building survey the lowest accessible portion 

of the building (e.g., crawl space, basement, or first floor of slab-on-grade construction) will be 

observed to assess which substructure sampling area category is applicable. The steps provided 

below should be considered a general guidance on the collection of substructure soil vapor samples 

for each location category; the sequence can be modified as needed based on site- or project-

specific conditions at the time of sample collection. 

Area 1: Subslab soil vapor sample obtained via temporary installed sampling port through apparent 

vapor barrier (i.e. floor slab or plastic liner). 

1. Select and prepare the sample collection point. 

 Conduct interview with occupant/owner. Complete Indoor Air Quality 
Questionnaire and Building Inventory Form (Appendix A). 

 Observe the condition of the building floor slab for apparent penetrations such 
as concrete floor cracks, floor drains, or sump holes.   

 Note the floor conditions on the sampling form and select a potential location 
or locations for a temporary subsurface probe.   
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 The location or locations should be central to the building away from 
foundation walls and apparent penetrations. 

 Review the proposed location or locations with the occupant/owner describing 
how the sampling port or ports will be installed.   

 After receiving' permission from the occupant/owner, mark the proposed 
location(s) and describe the location(s) on the sampling form. 

 Using the PID, screen indoor air in the area of floor penetrations such as 
concrete floor cracks, floor drains, or sump holes. Record the indoor air PID 
readings on the sampling form. 

2. Installation of temporary subsurface sample point 

 Drill a 1-inch diameter hole about to 2 inches into the concrete slab using an 
electric hammer drill. 

 Extend the hole through the remaining thickness of the slab using a 3/8-inch 
drill bit. Extend the hold about three inches into the subslab material using 
either the drill bit or a steel probe rod. Sweep hole to remove excess dust. 

 Insert a section of ¼-inch O.D. Teflon® tubing to the bottom of the floor slab.  
Seal the annular space between the 1-inch hole and 1/4-inch tubing by seating 
a tapered laboratory-grade rubber plug perforated with a 1/4-inch hole into the 
probe hole and if necessary capping the stopper with a beeswax seal, or other 
seal approved by the NYSDEC. The beeswax will be melted with an electric 
heat plate. 

 Connect the ¼ -inch Teflon® tubing to a stainless steel valve using 
compression fittings. Open the in-line valve and purge the probe tubing using 
a polyethylene 60 cc syringe. Close the valve, remove and cap the syringe, 
and connect the ¼-inch Teflon® tubing and in-line valve to a SUMMA®-type 
canister. The air/soil vapor syringe will be discharge out of doors. For 
duplicate sample locations connect a second canister before purging by 
installing a 1/4-inch stainless steel "tee" fitting between the probe discharge 
tubing and the stainless steel valve. 
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3. Preparation of 24-hour SUMMA®-type canister and collection of sample 

 Place SUMMA®-type canister adjacent to the temporary sampling port. 

 Record SUMMA®-type canister serial number on sampling summary form and 
COC. 

 Record sample identification on canister identification tag, and record on 
sampling summary form and COC. 

 Remove brass plug from canister fitting. 

 Install pressure gauge/metering valve on canister valve fitting and tighten. If 
pressure gauge has additional (2nd) fitting, install brass plug from canister 
fitting into gauge fitting and tighten. 

 Open and close canister valve. 

 Record gauge pressure on sample summary form and COC. Gauge pressure 
must read >25 inches Hg. Replace SUMMA®-type canister if gauge pressure 
reads <25 inches Hg. 

 Remove brass plug from gauge fitting and store for later use.  

 Connect subsurface probe to end of in-line particular filter via ¼-inch O.D. 
Teflon® tubing and "swagelok®-type" fittings. 

 Open canister valve and in-line stainless steel valve to initiate sample 
collection. 

 Record date and local time (24-hour basis) of valve opening on sampling 
summary form and COC. 

 Take digital photograph of SUMMA®-type canister and surrounding area. 

4. Termination of 24-hour sample collection 

 Revisit SUMMA®-type canister approximately at end of sample collection 
period (e.g., 24 hours after initiation of sample collection) and record gauge 
pressure on sampling form and COC. 

 Record date and local time (24-hour basis) of valve closing on sampling form 
and COC. 

 Close canister valve. 

 Disconnect Teflon® tubing and remove pressure gauge / flow valve from 
canister. 
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Reinstall brass plug on canister fitting and tighten. 

Remove SUMMA®-type canister from sample collection area. 

 Remove temporary probe and rubber stopper and fill the hole with a quick 
drying hydraulic cement.  Finish flush with floor surface. 

Area 2: Air sample obtained from crawl space or basement without an apparent vapor barrier. 

1. Select and prepare the sample collection point 

 Conduct interview with occupant/owner. Complete Indoor Air Quality 
Questionnaire and Building Inventory Form (Appendix A). 

 Observe the area for the apparent presence of items or materials that may 
potentially produce or emit VOCs and interfere with analytical laboratory 
analysis of the collected sample. Record relevant information on Building 
Inventory Form and document with digital photographs. 

 Using the PID, screen indoor air in the location intended for sampling and in 
the vicinity of potential VOC sources (i.e. paints, glues, household cleaners, 
dry cleaned clothes, etc.) to assess the potential gross presence of VOCs. 
Record PID readings on the sampling form. Items or materials exhibiting PID 
readings shall be considered probable sources of VOCs and, given approval of 
the owner or occupant, will be removed prior to sampling. If practical, 
sampling will be rescheduled for 24-hours later. 

2. Preparation of 24-Hour SUMMA®-type canister and collection of sample 

 Place SUMMA®-type canister at breathing zone height (approximately 3 to 5 ft 
above basement floor or about 1 ft above floor of crawl space). Canister can 
be placed on a stable surface, such as a table or bookshelf, or affixing to a wall 
or ceiling support with nylon rope. Avoid placing canisters near windows or 
other potential sources of drafts and air supply vents. 

 Record SUMMA®-type canister serial number on sampling summary form and 
COC. 

 Record sample identification on canister identification tag, and record on 
sampling summary form and COC. 

 Remove brass plug from canister fitting. 
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 Install pressure gauge / metering valve on canister valve fitting and tighten. If 
pressure gauge has additional (2nd) fitting, install brass plug from canister 
fitting into gauge fitting and tighten. 

 Open and close canister valve. 

 Record gauge pressure on sample summary form and COC. Gauge pressure 
must read >25 inches Hg. Replace SUMMA®-type canister if gauge pressure 
reads <25 inches Hg. 

 Remove brass plug from gauge fitting and store for later use.  

 Open canister valve to initiate sample collection. 

 Record date and local time (24-hour basis) of valve opening on sampling 
summary form and COC. 

 Take digital photograph of SUMMA®-type canister and surrounding area. 

3. Termination of 24-hour sample collection 

 Revisit SUMMA®-type canister approximately at end of sample collection 
period (e.g., 24 hours after initiation of sample collection) and record gauge 
pressure on sampling form and COC. 

 Record date and local time (24-hour basis) of valve closing on sampling form 
and COC. 

 Close canister valve. 

 Remove pressure gauge / flow valve from canister.   

 Reinstall brass plug on canister fitting and tighten. 

 Remove SUMMA®-type canister from sample collection area. 

4. Preparation and shipment of sample to analytical laboratory 

 Pack SUMMA®-type canister in shipping container, note presence of brass 
plug installed in tank fitting. 

 Complete COC and place requisite copies in shipping container. 

 Close shipping container and affix custody seal to container closure. 
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Quality Assurance/Quality Control (QA/QC) samples: 

The collection of QA/QC samples will include the submittal of blind sample duplicates to the 

analytical laboratory for analyses of target compounds. Area 2- type duplicate samples will be 

collected "side-by-side" over the same time interval. Area 1- type duplicate samples will be 

obtained using a stainless steel "tee" type fitting and 1/4-inch O.D. Teflon®- tubing connected to 

the same subsurface probe. 

4.5.6.2 Substructure Soil Vapor Grab Sampling 

Substructure soil vapor grab samples will be collected from beneath residential, commercial, 

industrial, institutional, and multiuse buildings with an apparent vapor barrier using SUMMA® 

type air canisters equipped with metering flow controllers. This technique is intended for 20 

minute sample collection. Substructure soil vapor grab samples may be collected from a temporary 

installed sampling port through an apparent vapor barrier (such as floor slab or plastic liner).  

Substructure soil vapor grab sampling will require the following equipment: 

 Documentation of access permission from the owner to complete the sampling 

 1.4-liter, stainless steel, pre-evacuated SUMMA® canister - laboratory provided 

 Pressure gauge with integrated 20-minute metering valve - laboratory provided 

 PID 

 Utility Knife 

 Electric hammer drill with 3/8-inch diameter drill bit 

 Two 50-ft long electrical extension cords 

 ¼-inch O.D. Teflon® tubing 

 ¼-inch stainless steel valve and stainless steel "tee" type fitting 

 3/16-inch I.D. silastic tubing 

 60 cc polyethylene syringe for purging tubing 

 Quick-drying hydraulic cement 
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 Wristwatch 

 Digital camera 

 Flashlight 

 Dust pan and broom 

 Indoor Air Quality Questionnaire and Building Inventory Form (Appendix A)  

 COC form - laboratory provided 

Procedure for 20-Minute Substructure Soil Vapor Grab Sample Collection 

During the occupant/owner interview and building survey the lowest accessible portion of the 

building (e.g., crawl space, basement, or first floor of slab-on-grade construction) will be observed 

to assess applicability of sampling technique (i.e., Is there a vapor barrier?). The steps provided 

below should be considered a general guidance on the collection of substructure soil vapor 

samples; the sequence can be modified as needed based on site- or project-specific conditions at the 

time of sample collection. 

Selection and preparation of sample collection point 

A. Conduct interview with occupant/owner. Complete the Indoor Air Quality Questionnaire 
and Building Inventory Form (Appendix A). 

B. Observe the condition of the building floor slab for apparent penetrations such as concrete 
floor cracks, floor drains, or sump holes. Note the floor conditions on the sampling form 
and select a potential location or locations for a temporary subsurface probe. The location 
or locations should be central to the building away from foundation walls and apparent 
penetrations. Review the proposed location or locations with the occupant/owner 
describing how the sampling port or ports will be installed. After receiving' permission 
from the occupant/owner, mark the proposed location(s) and describe the location(s) on the 
sampling form. 

C. Using the PID, screen indoor air in the area of floor penetrations such as concrete floor 
cracks, floor drains, or sump holes. Record the indoor air PID readings on the sampling 
form. 
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Installation of temporary subsurface sample point 

A. Drill a 3/8-inch diameter hole through the thickness of the slab. Extend the hold about two 
inches into the subslab material using either the drill bit or a steel probe rod. 

B. Insert a section of 1/4-inch O.D. Teflon® tubing to the bottom of the floor slab. Seal the 
annular space between the 3/8-inch hole and 1/4-inch tubing with either a beeswax seal, or 
with a NYSDEC approved putty/seal (i.e. non-VOC emitting play dough). The beeswax 
will be melted with an electric hot plate. 

C. Connect the 1/4-inch Teflon® tubing to a stainless steel valve using 3/16-inch ID silastic 
tubing. Open the in-line valve and purge the probe tubing using a polyethylene 60 cc 
syringe (purging with a PID is also acceptable if no indoor air samples are to be collected). 
 Close the valve, remove and cap the syringe, and connect the silastic tubing to the in-line 
valve on the SUMMA® canister. The air/soil vapor syringe will be discharge out of doors 
if indoor air samples are to be collected. For duplicate sample locations connect a second 
canister before purging by installing a 1/4-inch stainless steel "tee" fitting between the 
probe discharge tubing and the stainless steel valve. 

Preparation of 20-minute SUMMA® canister and collection of sample 

A. Place SUMMA® canister adjacent to the temporary sampling port. 

B. Record SUMMA® canister serial number on sampling summary form and COC. 

C. Record sample identification on canister identification tag, and record on sampling 
summary form and COC. 

D. Remove plastic cap canister fitting. 

E. Open and close canister valve. 

F. Record gauge pressure on sample summary form and COC. Gauge pressure must read >25 
inches Hg. Replace SUMMA® canister if gauge pressure reads <25 inches Hg. 

G. Connect canister to silastic tubing already connected to the subsurface probe. 

H. Open canister valve and in-line stainless steel valve to initiate sample collection. 

I. Record date and local time (20-minute basis) of valve opening on sampling summary form 
and COC. 

J. Take digital photograph of SUMMA® canister and surrounding area. 
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Termination of 20-minute sample collection 

A. Upon completion of 20 minute sample collection, record gauge pressure on sampling form 
and COC. 

B. Record date and local time (20 minute basis) of valve closing on sampling form and COC. 

C. Close canister valve. 

D. Disconnect silastic tubing and recap pressure gauge. 

E. Remove SUMMA® canister from sample collection area. 

F. Remove temporary probe from hole. Fill hole with a quick drying hydraulic cement.  
Finish flush with floor surface. 

4.5.6.3 Indoor Air Sampling 

Indoor air samples will be collected from residential, commercial, industrial, institutional, and 

multiuse buildings. This technique is intended to be a general directive for the collection of indoor 

air samples using SUMMA®-type air canisters equipped with metering flow controllers for the  

purpose of collecting a "time-averaged" indoor air sample. This procedure is intended for 24-hour 

sample collection and may be collected in conjunction with 24 hour substructure soil vapor 

sampling.  Indoor air data will be recorded on a field data form (Figure 4.19). 

For the purposes of evaluating the potential vapor migration from soils and groundwater into 

indoor air, samples will be collected from the lowest usable area of the building. Indoor air 

samples may be collected from one of the following areas: 

1. Unfinished basement or unfinished first floor of slab-on-grade building; 

2. Finished basement or finished first floor of slab-on-grade building; or 

3. First floor living area above a dirt-floored crawl space or unfinished basement. 

Indoor air sampling will require the following equipment: 
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 Documentation of access permission from the owner to complete the sampling 

 6-liter, stainless steel, pre-evacuated SUMMA®-type canister - laboratory provided 

 Pressure gauge with integrated 24-hour metering valve - laboratory provided 

 Two, 9/16-inch, open-end wrenches 

 PID – part per billion range detector for screening indoor air 

 Wristwatch 

 Digital camera 

 Indoor Air Quality Questionnaire and Building Inventory Form (Appendix A) 

 COC form -laboratory provided 

Procedure for Indoor Air Sample Collection 

The following section provides a general guidance on the collection of indoor air samples; the 

sequence can be modified as needed based on site specific conditions at the time of sample 

collection. 

Selection and Preparation of indoor air sample collection area 

A. Conduct interview with occupant/owner. Complete Indoor Air Quality Questionnaire and 
Building Inventory Form (Appendix A). 

B. Observe the area for the apparent presence of items or materials that may potentially 
produce or emit VOCs and interfere with analytical laboratory analysis of the collected 
sample. Record relevant information on Building Inventory Form and document with 
digital photographs. 

C. Using the PID, screen indoor air in the location intended for sampling and in the vicinity of 
potential VOC sources (i.e. paints, glues, household cleaners, dry cleaned clothes, etc.) to 
assess the potential gross presence of VOCs. Record PID readings on the sampling form.  
Items or materials exhibiting PID readings shall be considered probable sources of VOCs 
and, given approval of the owner or occupant, will be removed prior to sampling. If 
practical, sampling will be rescheduled for 24-hours later. 
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Preparation of SUMMA®-type canister and collection of indoor air sample 

A. Place SUMMA®-type canister at breathing zone height (approximately 3 to 5 ft above 
floor). Canister can be placed on a stable surface, such as a table or bookshelf, or affixing 
to a wall or ceiling support with nylon rope. Avoid placing canisters near windows or 
other potential sources of drafts and air supply vents. 

B. Record SUMMA®-type canister serial number on sampling summary form and COC. 

C. Record sample identification on canister identification tag, and record on sampling 
summary form and COC. 

D. Remove brass plug from canister fitting. 

E. Install pressure gauge / metering valve on canister valve fitting and tighten. If pressure 
gauge has additional (2nd) fitting, install brass plug from canister fitting into gauge fitting 
and tighten. 

F. Open and close canister valve. 

G. Record gauge pressure on sample summary form and COC. Gauge pressure must read >25 
inches Hg. Replace SUMMA®-type canister if gauge pressure reads <25 inches Hg. 

H. Remove brass plug from gauge fitting and store for later use. 

I. Open canister valve to initiate sample collection. 

J. Record date and local time (24-hour basis) of valve opening on sampling summary form 
and COC. 

K. Take digital photograph of SUMMA®-type canister and surrounding area. 

Termination of indoor air sample collection 

A. Revisit SUMMA®-type canister approximately at end of sample collection period (e.g., 24 
hours after initiation of sample collection) and record gauge pressure on sampling form and 
COC. 

B. Record date and local time (24-hour basis) of valve closing on sampling form and COC. 

C. Close canister valve. 

D. Remove pressure gauge / flow valve from canister.   

E. Reinstall brass plug on canister fitting and tighten. 

F. Remove SUMMA®-type canister from sample collection area. 
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Preparation and shipment of sample to analytical laboratory 

A. Pack SUMMA®-type canister in shipping container, note presence of brass plug installed in 
tank fitting. 

B. Complete COC and place requisite copies in shipping container. 

C. Close shipping container and affix custody seal to container closure. 

Quality Assurance/Quality Control (QA/QC) samples: 

The collection of QA/QC samples will include the submittal of blind sample duplicates to the 

analytical laboratory for analyses of target compounds. Duplicate samples will be collected "side-

by-side" over the same time interval. 

4.5.6.4 Ambient Air Sampling 

Ambient (outdoor) air samples will be collected in the vicinity of residential, commercial, 

industrial, institutional, and multiuse buildings.  This technique is intended to be a general directive 

for the collection of ambient air samples using SUMMA®-type air canisters equipped with 

metering flow controllers for the purpose of collecting a "time-averaged" ambient air sample. This 

procedure is intended for 24-hour sample collection. Ambient air sampling information will be 

recorded on the FDR (Figure 4.19). 

Ambient air sampling will require the following equipment: 

 Documentation of access permission from the owner to complete the sampling 

 6-liter, stainless steel, pre-evacuated SUMMA®-type canister - laboratory provided 

 Pressure gauge with integrated 24-hour metering valve - laboratory provided 

 Two, 9/16-inch, open-end wrenches 

 PID – part per billion range detector for screening air 

 Wristwatch 
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 Digital camera 

 Indoor Air Quality Questionnaire and Building Inventory Form (Appendix A) 

 COC form - laboratory provided 

Procedure for Ambient (outdoor) Air Sample Collection 

The following section provides a general guidance on the collection of ambient air samples; the 

sequence can be modified as needed based on site specific conditions at the time of sample 

collection. 

Selection and Preparation of ambient sample collection area 

A. Conduct interview with occupant/owner. Complete Indoor Air Quality Questionnaire and 
Building Inventory Form.  (Appendix A). 

B. Choose an area for sample collection that is upwind of the property (properties) being 
assessed, if possible. Collect sample away from wind breaks, if possible. 

C. Observe the area for the apparent presence of items or materials that may potentially 
produce or emit VOCs and interfere with analytical laboratory analysis of the collected 
sample (i.e. fuel tanks, gasoline, paint storage, etc.). Record relevant information on 
Building Inventory Form and document with digital photographs. 

D. Using the PID, screen ambient air in the location intended for sampling to assess the 
potential gross presence of VOCs. Record PID readings on the sampling form.  

Preparation of SUMMA® canister and collection of ambient sample 

A. Place SUMMA®-type canister approximately 5 ft above ground (or equivalent to the mid-
point of the ground story of the building(s). Canister can be placed on a stable surface, or 
suspended from structure with nylon rope.   

B. Record SUMMA®-type canister serial number on sampling summary form and COC. 

C. Record sample identification on canister identification tag, and record on sampling 
summary form and COC. 

D. Remove brass plug from canister fitting. 
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E. Install pressure gauge/metering valve on canister valve fitting and tighten. If pressure 
gauge has additional (2nd) fitting, install brass plug from canister fitting into gauge fitting 
and tighten. 

F. Open and close canister valve. 

G. Record gauge pressure on sample summary form and COC. Gauge pressure must read >25 
inches Hg. Replace SUMMA®-type canister if gauge pressure reads <25 inches Hg. 

H. Remove brass plug from gauge fitting and store for later use. 

I. Open canister valve to initiate sample collection. 

J. Record date and local time (24-hour basis) of valve opening on sampling summary form 
and COC. 

K. Take digital photograph of SUMMA®-type canister and surrounding area. 

Termination of ambient sample collection 

A. Revisit SUMMA®-type canister approximately at end of sample collection period (e.g., 24 
hours after initiation of sample collection) and record gauge pressure on sampling form and 
COC. 

B. Record date and local time (24-hour basis) of valve closing on sampling form and COC. 

C. Close canister valve. 

D. Remove pressure gauge / flow valve from canister.   

E. Reinstall brass plug on canister fitting and tighten. 

F. Remove SUMMA®-type canister from sample collection area. 

Preparation and shipment of sample to analytical laboratory 

A. Pack SUMMA®-type canister in shipping container, note presence of brass plug installed in 
tank fitting. 

B. Complete COC and place requisite copies in shipping container. 

C. Close shipping container and affix custody seal to container closure. 
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Quality Assurance/Quality Control (QA/QC) samples: 

The collection of QA/QC samples will include the submittal of blind sample duplicates to the 

analytical laboratory for analyses of target compounds. Duplicate samples will be collected "side-

by-side" over the same time interval. 

4.6 DRUM SAMPLING 

Sampling personnel will develop an exclusion zone at the drum location in accordance with the project-

specific HASP. The work area will be cleared of all physical hazards. Plastic sheeting will be used 

around the drums to protect the ground surface during sampling. Sample jars will be labeled in 

accordance with the project-specific FAP. Sampling will be performed at the level of personal 

protection specified in the project-specific HASP. Due to the potential release of hazardous gases, 

MACTEC will only sample drums already open to the atmosphere and will not open drums or perform 

remote sampling.  The ambient air conditions in and around the drums will be monitored using a PID.   

Documentation in the field logbook should begin with a visual inspection of the drum, noting any 

holes, markings and weak spots. Any readings detected with the PID should be recorded. A 

description of the drum contents should be recorded (color, consistency, etc.). 

Solids can be sampled from the drums using several methods: a bucket auger, hand auger, or hand 

scoop; if the drums are open to the atmosphere. When the drum has been sampled, all sampling 

equipment should be decontaminated as described in the project-specific HASP. 

4.7 AQUIFER CHARACTERIZATION 

Aquifer testing activities include water level measurements and in situ K testing. These tests are 

designed to characterize groundwater flow patterns and to assess aquifer characteristics. 
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4.7.1 Water Level Measurements 

Groundwater level measurements can be made in monitoring wells, private or public drinking water 

wells, piezometers, or open boreholes. Water level measurements in monitoring wells should be made 

before purging and evacuation for groundwater sampling.  

The procedures for water level measurements are: 

1. Check the well for proper identification and location. 

2. Measure and record the height of protective casing from ground surface to check for settlement 
or heave. 

3. After unlocking the well and removing any well caps, measure and record the ambient and 
well-mouth organic vapor levels using a PID. This level will be recorded in the field notebook 
and the appropriate health and safety actions taken, in accordance with the project-specific 
HASP. 

4. Measure and record the distance between the top of the well riser and the top of the protective 
casing to check for heave or settling. 

5. Using an electronic water level meter (or similar measuring device), measure and record the 
static water level in the well and the depth to the well bottom to the nearest 0.01 ft. 
Measurements will be referenced from the top of the well riser, as opposed to the protective 
casing, when feasible. An interface probe will be used in areas where LNAPLs are anticipated. 
(The water level meter should be decontaminated after use according to the procedures 
specified in Subsection 4.3.3). 

All well measurements will be recorded, along with the date and time of measurement, in the field 

notebook. Every well will have a clearly established reference point of known elevation, normally a 

painted mark on the upper edge of the riser pipe.   
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4.7.2 Hydraulic Conductivity Testing 

In situ K testing is designed to provide information about aquifer characteristics by measuring aquifer 

response to stress, such as a sudden fall or rise in water levels. The most common form of K testing is 

called a slug test. Slug tests yield approximate values for K; representative of the portion of aquifer 

within a small radius directly adjacent to the well boring that is stressed.   

There are two kinds of slug tests, rising-head and falling-head tests. In a falling-head test, the operator 

induces a rise in the water level and records the water level return to static. In a rising-head test, the 

water level in the well is suddenly lowered and the water level rise to static is recorded. Rising-head 

tests are preferred in wells with screens that straddle the water table. Either rising- or falling-head tests 

may be performed in wells completed below the water table. The type of tests to be run will be 

specified in the project-specific FAP. 

Prior to beginning the test, the static water level will be measured and recorded using the procedures for 

obtaining water levels presented in Subsection 4.7.1. 

To begin the test, there are several ways to induce a rise or fall in water levels including: 

 introduction of a cylindrical mass, or slug, into the well that displaces a volume of water and 
raises the water level above static; 

 removal of the slug, after aquifer equilibration, effectively lowering the water level below 
static level; 

 addition of a volume of water to the well raising the water level; or 

 removal of a volume of water by pumping and lowering the water level. 

Choice of a method depends on several factors, most concerning the level of contaminants in the well.  

Pumping to lower the water level is less desirable if the purged water will require containerization due 

to contaminant concentrations. In such cases, introduction of a slug is preferred, taking proper 

precautions to minimize cross-contamination between wells. The purpose of the well is also important 
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in choosing a method. Water should not be added to a well that will be sampled for chemical analysis.  

Well design also should be considered. The method of inducing stress in the aquifer will be specified 

in the project-specific FAP. 

The water level return to static can be measured using an electronic water level meter or a pressure 

transducer connected to a data logger. Readings should be taken at least every half minute for the first 

10 minutes, every 5 minutes for the period of 10 to 50 minutes, every 10 minutes for the period 50 to 

100 minutes, every 30 minutes for the period of 100 minutes to 5 hours, and every hour for the period 5 

to 24 hours. The pressure transducer with data logger is the preferred method and is required for wells 

with high K values and short recovery times. The data logger can be set to record data several times a 

second. Recovery data should be recorded until the well recovers 90 percent of its static water level. 

When using a pressure transducer and data logger, all input parameters for equipment operation will be 

recorded in the field notebook and on an Aquifer Testing Completion Checklist (Figure 4.20). Test 

data from the data logger will be downloaded to a computer disk either in the field or upon return to the 

office. 

The following additional information is required to reduce the test data and derive a value for the K: 

 initial drawdown (i.e., difference between static water level and the level after stressing); 

 well screen and riser diameter; 

 effective length of the screened interval; and 

 borehole diameter. 

In water table wells where the head changes occur in the sandpack/screen interval during aquifer testing 

or where permeability of the sandpack is much greater than the formation, the riser radius (r) 

approaches the borehole radius (R) and the length (L) varies over the duration of the test. In order to 

avoid selection of an inappropriate value of riser radius and resulting permeability underestimates, 

compensation for the extra void space is necessary.  The "effective radius (re)", derived from the radii of 

the borehole (R) and riser (r), and the porosity of the sandpack (n), should be considered as: 
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re = [r2 (1-n) + nR2]1/2 

The value of L (length of sandpack) should also be adjusted accordingly (Bouwer, et al., 1976; Palmer 

and Paul, 1987). 

The data will be reduced using the AQTESOLV software package (Geraghty & Miller, 1991). This 

program utilizes either Bouwer and Rice (1976) or Cooper, Bredehoeft, and Papadopulos (1976) 

methodologies for slug test data reduction. The output of the AQTESOLV program is a graph of data 

with a fitted curve and K or transmissivity value. Any other data reduction method to be used will be 

specified in the project-specific FAP. 

4.7.3 Packer Testing 

Water pressure tests or "packer tests" are in situ tests performed to measure the permeability of a 

specific zone in a bedrock borehole. Water pressure tests are used to estimate bedrock permeabilities 

for hydrogeologic studies and in estimating grouting and dewatering requirements for construction 

purposes. 

Packer tests may be done during the advancement of the borehole or after drilling is completed. Packer 

tests are usually conducted in NW-size (i.e., 3-inch) boreholes, but can be conducted in boreholes of a 

larger size. The test involves placing expandable packers, either mechanical or pneumatic in a 

borehole. A pneumatic packer assembly is preferred because it is easier to use and provides a more 

positive seal. A section of the borehole, usually five ft in length, is sealed off with the packers. Water 

is then pumped through the zone between the packers at a known pressure. The rate of flow into the 

formation is measured with a flow meter. The apparent gross permeability of the test zone is calculated 

using the data obtained in the test. 
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Methodology. 

1. Flush the borehole with clean water to remove cuttings. Measure the depth of the borehole, 
and check for caving. Be sure that an adequate reserve of water is available to avoid running 
out of water during a test. 

2. Determine the test zone. The test section length should be a minimum of 5 times the diameter 
of the borehole. Avoid placing the packer in a zone of fractured rock or in the bottom of the 
casing because leakage will occur. Keep the rock core or drilling logs handy to refer to during 
the test. 

3. Determine Maximum Allowable Gauge Pressure (MGP) according to the formula below (U.S. 
Bureau of Reclamation, 1977). In order to avoid hydrofracturing (i.e., loosening) the rock 
mass, do not exceed MGP during testing. 

MGP (psi) = (Z)(K) 

where, 

Z = depth in ft from top of the upper packer to ground surface 

K = 0.5 pounds per square inch (psi)/ft 

4. Prior to the start of actual permeability testing, the packer system should be tested for leakage 
by installing the packer in a piece of steel casing and conducting the test as if it was being done 
in the borehole. The water pressure must not exceed maximum packer inflation pressure. 
Check the hose for leaks. Check the water meter to assure that it is working properly. 

5. If possible, determine the static water level in the borehole prior to the installation of the 
packer. 

6. Assemble and install the packer equipment in the borehole. Measure each rod and top of 
coupling as it goes into the hole. Be sure rods are tightened to prevent leakage at the joints; 
Teflon® tape may be helpful. Number the rods for easy tracking of the packer location for 
sequential tests. Lower the equipment to the location of the deepest test. Figures 4.21, 4.22, 
and 4.23 depict arrangement of equipment. 

7. Before performing the first test, bleed air out of the lines by forcing water through the packer 
system assembly before the packers are inflated. Inflate both packers to at least 150 psi. 
Double packers are usually spaced five ft apart, but spacing can be varied to meet specific test 
requirements. 
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8. Before starting the test, record the following information in the field logbook and Packer Test 
Log (Figure 4.24). 

 test number; 

 test section; 

 hole size; 

 height of pressure gauge above ground surface; 

 ground surface elevation; and 

 depths to rock surface, groundwater, bottom of boring, bottom of upper packer to top 
of lower packer. 

9. Test should be conducted in three steps: The first at one-half the MGP with packers at 150 psi; 
the second at full MGP with packers at 150 psi; and the third at full MGP with the packers at 
170 psi. 

a. Step 1, One-half MGP at 150 psi on Packers. Pump water into the system and record 
observations of gauge pressure and water meter at 30 second intervals until a constant 
rate of flow is reached. 

b. Step 2, Full MGP at 150 psi on Packers. Pump water into system and record 
observations of gauge psi pressure and water meter at 30 second intervals until a 
constant rate of flow is reached 

c. Step 3, Full MGP at 170 psi on Packers. Increase pressure on packers by 20 psi. 
Pump water into the system and record observations of gauge pressure and water 
meter at 30 second intervals until a constant rate of flow is reached. The results of 
Steps 2 and 3 should be similar. If they are not, Step 3 should be repeated, increasing 
the packer pressure by an additional 20 psi until consistent results are achieved. Do 
not exceed the maximum packer pressure (220 psi). 

d. For all test steps, record water levels in the casing during test, if the water level rises 
during the test, the packers may not be sealed and the test results may be suspect. 
Measurements of doubtful accuracy must be noted, along with a description of the 
questionable aspects. If possible, testing should be continued until accurate data is 
obtained. It may be necessary to move the packer assembly a short distance to obtain 
an adequate seal. 

10. If leakage of water from the packed section into the surrounding rock is so great that the MGP 
cannot be reached, run the pump at its full capacity with the bypass valve closed. Record the 
amount of water pumped into the test section, at 30-second intervals, with associated pressure 
readings. 
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11. Upon completion of the test, deflate the packers and move to the next test depth.  Complete log 
sheets (Figure 4.23). 

12. The same test methodology may be used with a single packer. Single packer tests are 
conducted as the borehole is advanced using the bottom of the borehole in place of the second 
packer. 

Resolution of Common Packer Test Problems 

Packers move up out of the hole at the start of the test. Occasionally, particularly in low permeability 

rocks, the packer assembly may lift out of the hole due to the water pressure. Observers should stay 

clear of the top of the borehole to avoid injury. It may be helpful to deflate and re-inflate the packers to 

obtain a more positive seal in the borehole. Also, the rig drive head can be placed over the top of the 

swivel to help to hold the packers in place during the testing. 

Pumping excessive amounts of water into the formation. In certain types of hydrogeologic or 

contaminant investigations, large quantities of water should not be pumped into the aquifer as this may 

impact local groundwater quality. If this is a concern, packer tests should be avoided. Alternatively, 

falling or rising head tests may be performed or geophysical borehole data may be obtained. 

Jamming of the packers in the borehole. Packers may become caught in the borehole for two reasons:  

(1) caving of the formation amount the packers, or (2) failure of the packers to deflate. In the later case, 

it is generally advisable to re-inflate and deflate the packers a second time to try and remedy the 

problem. Forcibly removing the packers from the hole should be avoided as they may become 

permanently lodged or damaged. In some instances it may be helpful to pump water through the 

system to help lubricate the equipment for removal. Packer tests in soft, broken or cavernous 

formations should be attempted with great caution. 
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Malfunctioning water meter. Water meters are sensitive instruments and are subject to malfunctions 

due to clogging by debris or mechanical failure. It is important to check the water meter prior to use to 

be certain that it is working properly. Generally, it is best to place the water meter in a horizontal 

position, particularly for low flow measurements. It is also important to determine what the units of the 

meter dial are prior to use, as they are often poorly marked. 

Data Evaluation. Compute the rock mass K. Additional data required for each test are as follows: 

(1) depth of hole at time of each test; (2) depth to bottom of top packer; (3) depth to top of bottom 

packer; (4) depth to water level in borehole at frequent intervals; (5) elevation of piezometric level; 

(6) length of test section; (7) radius of hole; (8) length of packer; (9) height of pressure gauge above 

ground surface; (10) height of water swivel above ground surface; and (11) description of material 

tested. Item 4 is important since a rise in water level in the borehole may indicate leakage from the test 

section. 

The formulas used to compute the K from pressure test data are: 

Q LK C ln L  10r 
2( )LH r 

Q LK C ln 10r L r 
2( )LH 2rT 

where, 

K = hydraulic conductivity (ft/day) 

Q = constant rate of flow into the hole (gallons per minute) 

L = length of the test section (ft) 

HT = differential head on the test section (Hg + Hp in ft) 

r = radius of the borehole (ft) 

4-87 

P:\Projects\nysdec1\qapp\2011\QAPP.2011-06-14.MACTEC_QAPP_Final.doc 



 

 

 

   

  

  

   

  

 

 

  

  

  

 

 

 

 

 

        

Field Activities Plan / Quality Assurance Program Plan June 14, 2011 
NYSDEC Contract D007619 Version 1 
MACTEC Engineering and Consulting, P.C. 

C = Conversion factor for K in units of ft/day C equals 1.928x102 

Note: Hg is equal to elevation head (distance from swivel to static water level). Hp is equal to 

pressure head calculated in ft from pressure gauge. For the unsaturated condition (i.e., static 

water is below bottom of lower packer), Hg is equal to distance in ft from swivel to center of 

test section. 

These formulas provide only approximate values of K since they are based on several simplifying 

assumptions and do not take into account the flow of water from the test section back to the borehole 

(U.S. Bureau of Reclamation, 1968). Because of the heterogenous and anisotropic nature of water 

bearing rock formations, K value is referred to as apparent gross K. However, they give values of the 

correct magnitude and are suitable for practical purposes. The following listing provides a general 

grouping of rock mass K. 

ROCK MASS HYDRAULIC CONDUCTIVITY 

Hydraulic Conductivity Grouping Range of Results 

Very Low, equivalent to clay 

Low, equivalent to silt 

Medium, equivalent to fine sand 

High, equivalent to sand 

Very High, equivalent to clean sand or gravel 

Less than 1x10-4 ft/day 

1x10-4 to 1x10-2 ft/day 

1x10-2 to 10-1 ft/day 

1x10-1 to 1x101 ft/day 

More than 1x101 ft/day 

4.8 SURVEYS 

Depending on the site and accuracy needed, surveys of site features and/or sampling locations may 

be conducted using either 1) a New York registered surveyor, 2) GPS receiver, 3) three point ties to 

known structures/points, or 4) approximation based on coordinate correct orthophotograph (i.e., 

within a geographic information system (GIS)). Survey requirements will be described in the project-
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specific FAP. Descriptions of surveys using registered land surveyors and GPS receivers are described 

in the following sub-sections. 

4.8.1 Elevation and Location Survey 

Elevation and location surveys will be conducted by a New York-registered professional land surveyor.  

Elevations will be referenced to mean sea level, 1983 General Adjustment and will be measured at 

0.01 ft for monitoring well casings and 0.1 ft for ground surfaces. Horizontal locations will be tied into 

the NYS Plane Coordinate system, to the nearest 0.1 ft. 

The actual surveying techniques and the required equipment to be employed, and the required accuracy 

and precision, are dependent upon the field conditions and the nature of the sampling stations and/or 

techniques to be employed. All field measurements shall be performed at least once and re-measured 

(i.e., checked) at least once. All survey observations and measurements shall be properly recorded by 

the designated member of the survey crew in bound field books, in accordance with the requirements of 

these guidelines. 

Any calibrations performed upon surveying equipment in connection with this work shall be properly 

documented with regard to personnel, date, instrument number, calibration readings, procedures and 

standards employed, adjustments made, comments and/or observations, etc. 

All analysis employed in the reduction of field data, calculations, production of maps/drawings, etc. 

shall follow commonly-accepted professional survey practices which are appropriate for the task at 

hand, including all appropriate procedures for QC to check and review the work. Computer programs 

used to reduce data shall have first been certified to yield repeatable results within the required limits of 

accuracy. All office calculations, data reduction, map making, etc. shall be performed in a neat, 

sequential, and logical order to facilitate future review. 
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The installed locations of all benchmarks, baselines and monuments shall be appropriately documented 

on a base map to indicate their relative locations. Benchmarks will be described with respect to their 

construction and location, on map, in addition to their grid coordinates. 

Survey deliverable formats will be specified in the project-specific FAP. Depending on the site, 

deliverables may consist of an electronic table (i.e. Excel) with the location identification, horizontal 

location (x,y), and vertical elevation (z). If maps/drawings are required, final maps will be submitted in 

Adobe PDF format with an electronic signature. Drawings shall also be submitted in AutoCAD 2010 

format or later and shall incorporate the use of model space/paper space sheet file formatting. One 

plotted sheet formatted per dwg file. Model files will coordinate correct and logically formatted for 

effective layer control of data. All entities shall be globally controlled by layer and sheet files shall be 

formatted to plot with acad.ctb as distributed with the Autodesk software. In the event that another .ctb 

file is used, it shall be submitted with the drawings. Whether submitting with Acad.ctb, or other, all 

entities will have lineweight controlled with the lineweight setting and not by color assignment. Model 

files containing objects created as intelligent, civil3d or TINN, to name a couple, shall maintain their 

intelligence when delivered. 

If required, paper copies of the final maps will also be submitted in the specified map size. If one sheet 

is not sufficient, the mapped area may be divided into sections, one per sheet, and appropriate 

references and match lines provided. Maps shall be of a suitable scale to show appropriate detail 

clearly. Although this varies with the size of the site mapped, appropriate map scales generally range 

from 1 inch = 50 ft to 1 inch = 200 ft. The scale used will be clearly shown on the map both 

graphically (e.g., bar scale) and numerically (e.g., 1 inch = 50 ft). Each map will also indicate a true 

north meridian, preferably oriented toward the top of the page, and will be provided with appropriate 

borders, legends, title boxes, notes, data references and means of identifying author, checkers, etc. 

The following paragraphs summarize specific surveying requirements appropriate to various sampling 

locales. 
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Borings and Test Pits. Horizontal locations and ground surface elevations for borings and test pits are 

indicated on boring/test pit logs and may be used to construct geologic sections or profiles. Horizontal 

locations should be staked to the nearest ft, and ground surface elevations measured to 0.1 ft. 

Monitoring Wells and Piezometers. In general, horizontal location, well riser elevation, and ground 

surface elevation criteria for wells and piezometers are similar to those of test pits or borings. 

However, the surveyor should measure and mark the elevation of the top of the riser to 0.01 ft as this 

point will be used as a reference to measure precise groundwater elevations. For monitoring wells, 

pumping wells, and piezometers, a permanent mark will be made on the riser, protective casing, or 

other point of reference both for surveying purposes and to enable reproducible depth to water 

measurements. 

Surface Water Sampling. When grab samples are obtained from the edges of surface water bodies, 

the samplers should install a location stake at the shoreline marked with the station number and 

coordinates, if appropriate. This stake may also be used as a reference point for measuring the water 

surface elevation (to the nearest 0.01 ft). In certain cases, this may not be required, since the sampler 

can estimate and mark the appropriate location and elevation directly on a Site Topographic Map or 

Orthophoto Map. Such locations do not require great location accuracy (within several ft), since they 

are usually only indicated graphically on the Site Map. 

When samples are to be taken within the surface water body away from the shoreline, better horizontal 

control is usually required. Sampling locations are determined by the sampler using on-shore baselines 

or ranges. 
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Surface Soil/Waste Sampling. Measurement and layout requirements for obtaining a single grab 

sample of soil or waste are comparable to those for obtaining surface water grab samples from the 

shoreline. Where a composited sample is to be collected from a sampling grid, the surveyors must 

stake out the grid, and indicate the station number(s), coordinates or orientation of the grid, and ground 

elevation(s) on the stakes. Generally, a precision of no better than the nearest ft for location, and 0.1 ft 

for elevation will suffice from grab or grid surface sampling. 

4.8.2 Global Positioning Survey 

GPS is a geographic data collection system which uses satellites to locate positions and log time. The 

system can be used as a data capture or in navigation mode to assist in geographic referencing for 

returning to points previously entered.   

GPS typically consist of a portable receiver, a base station receiver, data loggers, processing software, 

and a field computer. Data can be collected in point, line, or area format. The datum and coordinate 

system used can be specified to the nature of the job and application. For differential correction, used 

to correlate a known steady position relative to the rover - mobile data collection unit, a fixed 

community base station within 300 miles of the survey can be employed or a field operated base station 

unit can be used. 

Accuracy is determined by several factors including the type of equipment. Sub-meter accuracy 

systems are most often used. A few constraints for acquiring sub-meter accuracy are based on the 

satellite geometry - the arrangement and number of satellites in 'view' of the position, the altitude of the 

satellites, and the satellite's health. Signal strength can be affected by buildings blocking the satellite's 

signal or a dense tree canopy that can weaken the signal will also limit the accuracy of the survey. 

Another consideration is Position Dilution of Precision which needs to be within a specified range to 

acquire high accuracy. The amount of time at each position increases the accuracy of the fix by 

allowing more positions to be logged. Timing and careful planning can remedy or limit the affects to 

most signal strength problems. 
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Post processing of collected GPS data is recommended to increase the accuracy of the surveyed data.  

Data can then be transferred onto an existing computer aided design (CADD) map or used to construct 

a site map within a GIS. Typical environmental applications include generating real time site maps, 

wetland delineation, mapping soil boring locations, groundwater grab sample locations, and mapping 

surface water/sediment sampling locations.  

4.9 MANAGEMENT OF INVESTIGATION-DERIVED WASTES 

Specific procedures for handling contaminated environmental materials and contaminated, disposable, 

personal safety equipment will be presented in the project-specific FAP and/or HASP. In general, 

MACTEC is responsible for collecting, controlling, and staging hazardous materials generated during 

field investigations. Manifest signature and ultimate disposal are the responsibility of the NYSDEC; 

however, MACTEC may assist in the planning and coordination of these activities, if required. 

Contaminated soil and water will be handled in accordance with NYSDEC guidance documents unless 

otherwise specified in the project-specific FAP. 

4.9.1 Soil Disposal 

DER-10 distinguishes between soils from on-site locations and from off-site locations that are not 

known to be contaminated.     

Alternatives for on-site disposal of non-hazardous soils include: 

 backfill inside test borings not completed as monitoring wells; 

 collect and dispose on-site (after characterization); 

 temporarily store on-site for on plastic sheeting and covered with plastic prior to off-site 
disposal; 

 transport from off-site areas to site (without need to manifest or contract with licensed hauler) 

Non-hazardous waste can also be transported off-site to a solid waste management facility.  
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Hazardous soils can be transported off-site to a properly permitted treatment, storage, or disposal 

facility. Prior to shipping for off-site disposal, representative samples of waste material will be 

analyzed to establish requirements for the proper management and disposal of wastes. These materials 

will be transported by a licensed hauler and accompanied by the proper manifests.  

All of these disposal alternatives are subject to precautions listed in DER-10, including the general 

requirement that the soils be handled and disposed of in “a manner that does not pose a threat to health 

and the environment." Overall, handling and disposal of drill cuttings and other soil will be identified 

and addressed in the project-specific FAP. 

4.9.2 Water Disposal 

Investigation generated water/fluid (i.e. well development and purge water) is to be containerized upon 

production. Containerized water is to be managed and discharged/disposed of as outlined in DER-10, 

and pursuant to applicable guidance and regulations. Containers shall be labeled and securely staged in 

an area with secondary containment. NAPL shall not be released to the ground surface, but may be 

decanted and combined in one container, providing it all comes from monitoring wells associated with 

the same site. 

The contents of the containers will be properly treated or disposed of if any of the following are noted: 

1) visual evidence of contamination such as color, sheen, or free product/NAPL, 2) olfactory evidence 

of contamination, or 3) concentrations of contaminants above groundwater standards at levels of 

concern are known to be present in the monitoring wells based on historic sampling. Treatment or 

disposal will be at 1) a permitted facility (either on-site or off-site), or 2) at an on-site treatment unit 

brought to the site, properly designed to handle the water/fluids, where a permit waiver has been 

granted by the NYSDEC.   
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If none of the above are noted, groundwater can be recharged to unpaved ground into the same 

groundwater unit, within, or directly adjacent to a source area in a manner that does not result in surface 

water runoff. The water may also be added to the influent of a remedial treatment system designed to 

treat water, if one is operational at the Site. Overall, the management and disposal of groundwater will 

be specified in the project-specific FAP. 
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5.0 SAMPLE CUSTODY PROCEDURES 

5.1 GENERAL 

MACTEC has established a program of sample COC that is followed during analytical sample 

handling activities in both field and laboratory operations. This program is designed to assure that each 

sample is accounted for at all times. To maintain this level of sample monitoring, computer-generated 

sample container labels and shipping manifests are normally employed. Field data sheets and COC 

records must be completed by the appropriate sampling and laboratory personnel for each sample. The 

objectives of the MACTEC COC program are to ensure:   

 samples are uniquely identified; 

 samples are collected for all scheduled analyses;  

 the correct samples are analyzed for requested analyses and are traceable to their records; 

 descriptions of important sample characteristics and field observations are recorded;  

 samples are protected from loss and/or are identified if damaged; 

 alteration of samples (e.g., filtration, preservation) is documented; 

 a forensic record of sample integrity is established; 

 sample security is maintained; and 

 relevant field information is recorded including location, sample number, date and time, 
identification of field samples, and individuals collecting the samples. 

The COC protocol followed by the sampling crews involves the following steps:   

 documenting procedures and amounts of reagents added to the sample during sample 
preparation and sample preservation; 

 recording sampling locations, sample bottle identification, and specific sample collection 
procedures on the appropriate forms; 

 using pre-prepared sample labels that contain all information necessary for effective sample 
tracking; and 
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 completing standard FDR forms to establish analytical sample custody in the field before 
sample shipment (see Subsection 4.5). 

Prepared labels are normally developed for each sample to be collected. Each label is numbered to 

correspond with the appropriate sample(s) to be collected. 

The COC record is used to document sample-handling information (i.e., sample location, sample 

identification, and number of containers corresponding to each sample number). The following 

information is recorded on the COC record:  

 project reference; 

 the site location code, sample identification number, date of collection, time of collection, 
sample bottle number, preservation, and sample type, number of containers, sample matrix;  

 the names of the sampler(s) and the person shipping the samples;  

 serial number of custody seals and shipping cases;   

 the date and time that the samples were delivered for shipping; 

 analyses required; and  

 the names of those responsible for receiving the samples at the laboratory. 

An example of a COC is shown in Figure 5.1.  This type of COC is completed in triplicate.  Two copies 

accompany the analytical samples to the laboratory; another is kept by the sample crew leader and 

maintained in the project file. The third copy is sent back with the analytical data package. In the case 

of computer generated COCs, the original COC is shipped with the samples to the laboratory. When 

this shipment is received by the laboratory, the COC is signed by the laboratory and returned with the 

test results as part of the data package submittal.    
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5.2 ANALYTICAL SAMPLE TRACKING 

Tracking of samples commences at the time of sample collection. A project-specific database of 

anticipated sample collection is created as COCs are received from the field. The FOL will contact the 

laboratory to verify: 

 analytical program; 

 turnaround time; 

 laboratory internal identification numbers; and 

 COC for shipped samples 

MACTEC uses the computerized tracking database to verify the completeness of data packages and 

electronic deliverables. Missing information is pursued by the project chemist, technical project leader, 

and QAO. 

5.2.1 Field Sample Tracking System 

The purpose of this section is to outline the steps associated with computerized field sample 

tracking of analytical samples collected during remedial investigations. This section includes 

computerized procedures applicable to tracking samples from label production through shipping 

samples to the lab with a completed COC. Specific steps and details are described for the primary 

tasks of initial sample creation, label production, post sample collection data entry and creation of 

COC for shipping to lab. 

Additional manual sample tracking procedures and chain of custody forms may be used during 

investigations. The procedures described in this section only address those tasks that will use the 

computerized sample tracking program. 
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Equipment and Supplies 

 PC Computer with Windows  

 MS Access 97 or greater (2003 preferred) 

 Copy of the MACTEC Field Sample Tracking Program 

 Compatible Printer  

 Avery 5260 Labels  

5.2.1.1 Field Sample Tracking Program Overview 

To start the Field Sample Tracking Program, “double-click” the Field Sample Tracking Program 

shortcut on your computer desktop. This will start Access and load the Field Sample Tracking 

Program. When it starts you will see the main form you will use for creating labels and tracking 

samples (Figure 5.2). From here you can add new samples, add methods to samples, print labels, 

track the status of samples, print COCs, and assign samples to a Sample Delivery Group (SDG).  

The upper area of the form contains information about the sample such as by whom, when and 

where it was collected. Below the sample information is a box containing the analysis method 

information for the sample. Each analysis will have a method name, status, bottle information 

SDG and fraction. The status field is used to track where in the sample collecting and 

shipping process the analysis is located. It will change at every step of the sample tracking 

process. 

You can also move through the samples using the form navigation buttons at the bottom of the 

form. The left and right arrows will jump you one sample forward or backward and the arrows 

with a line will take you to the first or last sample, respectively. The arrow with an asterisk is the 

Add New Sample Button, which will be used later. There are also 2 buttons that allow you to 

quickly navigate the samples if you know the Field Sample ID or the sample number.  
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Figure 5.2: Field Sample Tracking Program - Main Form 

To jump to a sample if you know the Field Sample ID, enter it in the text box next to the Go To 

Field Sample ID button (or select it from the drop down) and press the button. Note that this will 

take you to the first occurrence of the field Sample ID, if it happens to be listed more than once.  

To jump to a sample if you know the Sample Number, enter it in the text box next to the Go To 

Sample Number button (or select it from the drop down) and press the button.  

To the right of the sample information is a box containing radio selection buttons, two buttons 

labeled “Selected” and “All” and two buttons with arrows. The two buttons with arrows can be 

used to move to the next sample forward or backward in the list. The radio selection and the 

“Selected” and “All” buttons are used to change the status field for a method. Their use will be 

explained in the following sections. 
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5.2.1.2 Initial Sample Creation 

This step can be done for the majority of the samples using the sample information found in the 

project-specific FAPs. Individual samples can be created as necessary (see Figure 5.2).  

 Press the Add New Sample Button  

 Enter the Field Sample ID, Location ID and Sample Date if known.  

 Select Sample Team, QC Code, Matrix and Media from drop down selections  

 Add new methods (see add new methods section)  

Underline spaces may be used if sample depth is a part of the Field Sample ID, but is unknown at 

the time of the sample creation. The correct Field Sample ID can be entered after the sample is 

collected. After the sample is created, the analytical methods needed are added. The Field Sample 

Tracking Program method list is dependent on Matrix, so make sure Matrix has been selected 

before adding methods to a sample.  

 Press the Add New Methods Button – this will open a selection form (see Figure 5.3).  

 Select methods to add to the sample by checking the box to the left of method name.  

 When you have selected all methods you wish to add, press the Add Methods Button.  

You will return to the Field Sample Tracking Screen and the added methods will now be in the 

method box.  Their status is initially set to “NEW”.  

5.2.1.3 Label Production 

Methods that will have labels printed need to have a status of “PRINT”. For methods with a Status 

of “NEW” use the following procedures: 
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Figure 5.3: Field Sample Tracking Program - Selection Form 

 Navigate to a sample you wish to print labels for.  

 Set the Radio button in the upper left box to “Print”. 

 If you wish to print labels for all methods for the sample, press the All Button.  

 If you wish to print less than all of the methods, check the box next to the method name 
you wish to print.  When you have selected the methods you wish to print, press the 
Selected button. 

Repeat this process for all samples that you wish to print labels for. In addition, you can manually 

change the status to “PRINT” for any method by using the drop down selector in the status field.  

This may be done to reprint labels that have already been printed before. When you have finished 

identifying all of the methods that need to print labels, press the Close and Print Labels Button. 
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Press the Print Labels and Return to Main Form Button that appears. A preview of the labels to be 

printed will appear for your review. If it looks satisfactory, press the print icon and close the 

preview. The labels will start printing on the printer containing the Avery 5260 Labels.  If the print 

preview on the screen is not satisfactory, just close the preview.  

A Message box with the Choice “Change PRINT Status of Analyses” will appear. Choose the 

CHANGE button if you samples have printed to your satisfaction. This will change the method 

status to “PRINTED”. If you choose “KEEP” the status will remain at “PRINT” and the methods 

will show up in the next batch of labels. Use this option if you find an error in your preview, 

experience a printer error, or just wanted to print a test page of labels. 

5.2.1.4 Post Sampling Data Entry 

After a sample is collected in the field, it needs to be recorded as “Checked in to the Office” (or 

field trailer or where ever the field tracking computer is being operated).  

For methods with a Status of “PRINTED” use the following recipe:  

 Navigate to a sample you wish to check in.  

 Enter information about sample date and time in the sample collection section.  

 Enter information about sample depth, if appropriate.  

 Set the Radio button in the upper right box to “Check-in to Office”. 

 If you wish to check in all methods for the sample, press the “All” Button.  

If you wish to check in less than all of the methods, check the box next to the method name you 

wish to check in. When you have selected the methods you wish to check in, press the “Selected” 

button. Edit the In field of a method if less than the number of required bottles has returned – if 

necessary (due to bottle breakage, less than enough sample material). Repeat this process for all 

samples that you wish to check in. In addition, you can manually change the status to “IN LAB” 

using the drop down selector in the status field. 
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5.2.1.5 Off-Site Laboratory Samples 

Sample containers will be weighed by the off-site laboratory sample manager immediately upon 

receipt at the off-site laboratory. The sample manager will record the container identification 

number and post-sampling container weight on the chain of custody. A trip blank will accompany 

each shipment of samples to the off-site laboratory. The trip blank will consist of a sample 

container with methanol prepared by the off-site laboratory for the same analytical method as the 

field samples.  

5.2.1.6 COC Production and Sample Shipping 

For methods with a Status of “IN LAB” use the following procedure:  

 Navigate to a sample you wish to ship to a lab.  

 Set the Radio button in the upper right box to “Send to Lab”. 

 If you wish to ship all methods for the sample, press the “All” Button.  

 If you wish to ship less than all of the methods, check the box next to the method name you 
wish to ship. When you have selected the methods you wish to ship, press the “Selected” 
button. 

Repeat this process for all samples that you wish to ship to a lab. In addition, you can manually 

change the status to “SHIP” using the drop down selector in the status field. When you have 

finished identifying all of the methods that need to be shipped to a lab, press the Close and Print 

Analysis Request Form (ARF)/COC Button.  

Press the Print COC/ARF and Return to Main Form Button that appears. A preview of the 

COC/ARF to be printed will appear for your review. If it looks satisfactory, press the print icon 

and close the preview (see Figure 5.4 for an example of a printed COC). If not satisfactory, just 

close the preview. 
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Figure 5.4: Field Sample Tracking Program – Example Chain of Custody Record 

A Message box with the Choice “Change Status of Analyses from SHIP to SHIPPED” will appear. 

 Choose the CHANGE button if you samples have printed to your satisfaction. This will change 

the method status to “SHIPPED”. If you choose “KEEP” the status will remain at “SHIP” and the 

methods will show up in the next batch of COC/ARF to ship. Use this option if you find an error 

in your preview or just wanted to print a COC/ARF test page.  

5.3 ANALYTICAL SAMPLE SHIPPING 

Packing. Sample containers are generally packed in metal or hard plastic, insulated coolers for 

shipment. Bottles are packed tightly to minimize motion. Styrofoam, vermiculite, and "bubble pack" 

are suitable packing material for most instances. Ice is placed in double Ziploc® bags and added to the 
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cooler along with all paperwork which is sealed in a separate Ziploc® bag.  The cooler top is then taped 

shut. The samples are shipped to the laboratory together with the COC documents and the ARFs.   

Shipping. The standard procedure for shipping environmental samples to the analytical laboratory is 

as follows: 

1. All shipping of environmental samples collected by MACTEC personnel must be done 
through FedEx, or equivalent overnight delivery service. Receipts are retained as part of the 
COC documentation. Samples will be shipped to the laboratory within 24 to 48 hours of 
sampling unless other arrangements are made with the laboratory. 

2. If prompt shipping and laboratory receipt of the samples cannot be guaranteed, (e.g., Sunday 
arrival), the samplers will be responsible for proper storage and custody of the samples until 
adequate shipping arrangements can be made.   

The site leader keeps the laboratory informed of all field sampling activities. This communication is 

critical to allow the laboratory enough time to prepare for the sample shipment arrival.   
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6.0 CALIBRATION PROCEDURES 

6.1 CALIBRATION PROCEDURES FOR LABORATORY EQUIPMENT 

The calibration procedures used by the contract laboratories are specified by the referenced analytical 

methods and the NYSDEC ASP (NYSDEC, 2005) and are addressed in the QA documents for the 

laboratory subcontractor.   

6.2 CONTROL OF MEASURING AND TEST EQUIPMENT 

Inspection, measurement, and test equipment shall be controlled, calibrated, adjusted, and maintained at 

prescribed intervals. Critical spare parts will be kept on inventory to minimize downtime. Calibration 

shall be performed against certified equipment having known valid relationships to nationally 

recognized standards. If no national standard exists, the basis for calibration shall be documented.   

The method and interval of calibration shall be defined and shall be based on equipment type, stability 

characteristics, required accuracy, and other considerations affecting measurement control. Special 

calibration shall be performed when accuracy of the equipment becomes suspect. When inspection, 

measurement, or test equipment are found to be out of tolerance, an evaluation shall be made of the 

validity and acceptability of previous inspection or test results. If any inspection, measurement, or test 

equipment is consistently found to be out of calibration, it shall not be made available for use. Records 

shall be maintained and equipment shall be suitably marked to indicate calibration status.   
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6.3 FIELD INSTRUMENT CALIBRATION 

Each piece of equipment will be calibrated daily prior to use or as specified by the manufacturer. In 

addition, field instruments will be calibrated at the end of the day to monitor instrumental drift 

subsequent to field activities. Field instruments used to measure water quality parameters for 

groundwater and surface water should be calibrated following procedures outlined in the USEPA 

Region 1 Calibration of Field Instruments SOP, Revision 2, dated January 19, 2010 (USEPA, 2010b).  

Calibration procedures and corrective actions are summarized on Table 6.1. Calibration data are 

recorded on a Field Instrumentation QA Record (Figure 6.1). The manufacturer and lot number of all 

standards will be noted on the field instrument QA record. The types of field measurements that may 

be made include but are not limited to the following:   

 pH; 

 specific conductance; 

 temperature; 

 DO; 

 organic vapors; and 

 turbidity. 
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7.0 ANALYTICAL PROGRAM 

7.1 SELECTION OF PARAMETERS 

Laboratory analyses will be scheduled based on historical information regarding potentially hazardous 

material disposal, previous site information, the determination of data objectives, and NYSDEC 

criteria. Specific parameters will be outlined in the project-specific FAP. 

7.2 SELECTION OF PROCEDURES 

The detailed sampling program and associated analytical methods will be documented in the project-

specific FAP. The subcontract laboratory analytical procedures to be used for this program will be 

selected from the NYSDEC ASP (NYSDEC, 2005).    

The uses of on-site field screening procedures may also be incorporated into field investigation 

programs.  Target analytes and field screening procedures will be defined in the project FAPs. 

7.2.1 Off-site Subcontract Laboratory Analytical Methods 

Off-site subcontract laboratory methods will be identified in the project FAPs. The analytical 

parameters listed below represent methods that are commonly used during site investigation projects. 

USEPA SW-846 

 VOCs by Method 8260 

 SVOCs by Method 8270 

 Pesticides by Method 8081 

 PCBs by Method 8082 

 Organophosphorus Pesticides by Method 8141 

7-1 

P:\Projects\nysdec1\qapp\2011\QAPP.2011-06-14.MACTEC_QAPP_Final.doc 



 

 

 

 

 

 

 

 

 

 

 

Field Activities Plan / Quality Assurance Program Plan 
NYSDEC Contract D007619 
MACTEC Engineering and Consulting, P.C. 

June 14, 2011 
Version 1 

 Herbicides by Method 8151 

 Metals by Methods 6010 and 6020 

 Cyanide by Method 9010 or 9012 

 Toxicity Characteristics Leaching Procedure 1311 

 RCRA Characteristics 

USEPA Contract Laboratory Program (CLP) 

 VOCs by CLP SOW  

 SVOCs by CLP SOW  

 Pesticide/PCBs by CLP SOW 

 TAL Metals by CLP SOW 

Soil Vapor and Ambient Air 

 VOCs by USEPA Method TO-15 

 Modified USEPA 8260 with Tedlar bags or sorbent traps 

USEPA Drinking Water (Target compound lists will be determined on a project-specific basis.) 

 VOCs by Method 524.2 

USEPA Waste Water Methods 

 VOCs by Method 624 

 SVOCs by Method 625 

 Pesticides/PCBs by Method 608 

For non-CLP methods, the exact TCL, and the quantitation limits and method detection limits, will be 

identified for each project sampling task in the project-specific FAPs. The detection limits will be 

evaluated during the development of data quality objects to ensure that detection limits are low enough 

to meet project objectives.   
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7.2.1.1 Field Preservation of Soil VOC Samples 

In accordance with ASP Exhibit 1, Part II, VOC soil samples will be collected in accordance with 

preservation procedures identified in USEPA Method 5035. This requires the use of sample collection 

and handling procedures that restrict the loss of VOCs due to volatilization or biodegradation. Sample 

collection procedures are described in subsection 4.5.2.1. The following options for sample collection 

are identified in Method 5035: 

 Encore samplers with analysis or preservation within 48 hours 

 closed-system low concentration vials with freezing 

 closed-system low concentration vials with sodium bisulfate preservation 

 high concentration vials with methanol preservation  

7.2.1.2 Tentatively Identified Compounds 

During the project planning process, a decision will be made regarding the reporting of Tentatively 

Identified Compounds (TICs). The MACTEC PM and technical staff will obtain direction on a project 

by project basis from the NYSDEC PM to determine if the reporting of TICs for VOC and/or SVOC 

methods is needed. If the reporting of TICs is needed, MACTEC will instruct the lab to report TICs.  

TIC data will be reviewed during the data validation or data usability evaluation process and TICs 

detected in samples will be tabulated and summarized in project reports.  

7.2.2 Field Screening Analytical Methods 

Analytical chemistry data may be collected in the field using field analytical techniques. Field 

screening procedures may be used to support a number of activities that require real time data for 

decision making in the field. Use of field screening may also be added to a project as a cost effective 

means of collecting a larger number of samples. Field screening data may be qualitative or quantitative 

depending on the project objectives. In situations where obtaining quantitative data is a DQO, a subset 
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of samples will be collected as split samples and analyzed at an off-site laboratory. A data comparison 

study will be completed to evaluate the comparability of the results.  

The following scenarios may incorporate the use of field screening data: 

 Screening of soil, water, or air samples for presence, absence, or relative concentration of 
contaminants 

 Screening of soil sampling intervals to provide data for selection of samples shipped to an off-
site laboratory 

 Screening of groundwater intervals for well screen placement decisions 

 Screening of soil, water, or air samples for the selection of soil or groundwater exploration 
locations 

Portable Gas Chromatograph. A Portable Gas Chromatograph, such as a Photovac Voyager, may be 

used for VOC screening of soil, water, or air samples. The instrument is calibrated with known 

concentration standards and provides a means of collecting real time data on VOCs. Field screening 

objectives, target compounds, reporting limits, and Standard Operating Procedures (SOPs) will be 

identified in the project-specific FAPs. 

Mobile Laboratory Services. For some projects, a mobile laboratory may be set up on the facility to 

provide on-site laboratory services using USEPA methods. These methods may include analyses for 

VOCs, SVOCs, pesticides, PCBs, metals, or any other target analytes that are included in the program. 

Mobile laboratory objectives, target analytes, reporting limits, and SOPs will be identified in the 

project-specific FAPs. 

Field Test Kits. A variety of field test kits are available for testing water chemistry parameters or target 

analytes. Methods have been approved as field screening procedures by the USEPA (USEPA; 1996).  

These include colorimetric tests and immunoassay methods. The following field screening methods 

may be considered for use in support of field investigation activities: 

 Pentachlorophenol by Method 4010A 

 PCBs by Method 4020 
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 Petroleum Hydrocarbons by Method 4030 

 PAH by Method 4035  

 Ferrous Iron by HACH kit 

 Hexavalent Chromium by HACH kit 

 Sulfide by HACH 

Field screening objectives, target compounds, reporting limits, and SOPs will be identified in the 

project FAPs. 

7.2.3 Sediment Moisture Content. 

Sediment samples may have high percent moisture content. With the exception of samples for 

VOC and AVS:SEM analysis, the laboratory will take steps to reduce the effect of moisture content 

and achieve the reporting limits and project action limits.  Potential steps include:  

 Centrifuging the sample and decanting off the layer of water above the solid matrix;  

 Sample drying; 

 Increasing sample volume size;  

 Performing multiple extractions and combining extracts prior to analysis; or,  

 Other alternatives proposed by the laboratory. 

7.3 LABORATORY CERTIFICATION 

Analyses will be performed by a laboratory certified by the NYSDOH ELAP. The selected laboratory 

will be identified in the project-specific FAP. 
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7.4 LABORATORY DATA PACKAGE DELIVERABLES 

Data reporting requirements for each project-specific sampling event will be defined in the project 

FAP. Data packages for most analytical data sets will be either Category A, Category B, or CLP as 

defined in the ASP (NYSDEC, 2005). 

7.5 DATA MANAGEMENT & LABORATORY ELECTRONIC DATA 

DELIVERABLE 

MACTEC uses a standardized data management process for all WAs completed under the 

NYSDEC program. This includes routines to capture sample information at all stages of a site 

investigation and storage of electronic data in a permanent database. MACTEC has developed the 

Technical Environmental Database (TED), a SQL Server based relational database. MACTEC 

requires the laboratories to submit analytical results in an EQuIS-based TED electronic data 

deliverable (EDD) format for uploading into TED. A description of the TED EDD format is 

presented in Table 7.1. 
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8.0 DATA REDUCTION, VALIDATION AND REPORTING 

General procedure for chemistry reviews of lab data generated during SI and remedial actions are 

specified in this FAP/QAPP. For most projects, full data validation will not be completed. A DUSR 

will be completed. If directed from the NYSDEC PM due to a project-specific QA goal, a full data 

validation or third party validation will be completed. MACTEC will establish protocols for data 

reduction, validation, and reporting in the project-specific FAP. 

8.1 REDUCTION 

Data reduction is the process of converting measurement system outputs to an expression of the 

parameter which is consistent with the comparability objective. Calculations made during data 

reduction are described in the referenced analytical methods and in the participating laboratory QA 

Program. 

Upon receipt, analytical data packages are turned over to the data management staff for reduction to 

standard data tabulations. Analytical data includes hard copy, and electronic data deliverables that are 

downloaded directly to the TED. During the data review process the electronic data are checked 

against the hardcopy data package to verify that no systematic error occurred during the production of 

the electronic deliverable. 

Completed data tabulations are provided to the data validation staff along with the original data 

packages. 

8.2 DUSR AND VALIDATION 

For the majority of analytical data collected under this program, a data usability review will be 

completed in accordance with NYSDEC Division of Environmental Remediation guidance DER-10, 

Appendix 2B for Data Usability Summary Reports (NYSDEC, 2010a). During the DUSR review 
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the results are reviewed using the laboratory hardcopy deliverables to verify that results were reported 

and qualified correctly by the laboratory, and to evaluate QC measurements to determine the usability 

of results. Additional data qualifiers may be added to the results using professional judgment of the 

project chemist and general procedures specified in USEPA Region II validation guidelines. 

A DUSR is prepared for each project sampling task by the project chemist or scientist. The MACTEC 

QAO, or designee, completes a final review of the DUSR before data are finalized. The DUSR 

includes the following information: 

 Site Location and Sampling Event 

 Subcontract Laboratory Name and Address 

 Summary of Analytical Methods 

 Data Quality Observations and Data Qualification Summary 

 Table of Final Results and Qualifiers 

If a formal validation of data is required, the requirement will be identified in the project FAP and 

confirmed with the NYSDEC PM. Validation of laboratory data will be performed in accordance with 

National Functional Guidelines for Organics Review, (USEPA, 1999) and Laboratory Data 

Validation, Functional Guidelines for Evaluating Inorganics Analyses (USEPA, 2004), as well as the 

appropriate USEPA Region II revisions to these protocols. 

An example summary of the presentation of final DUSR or validation results is included in Figure 8.1. 

8.3 DATA MANAGEMENT AND NYSDEC EDD REPORTING 

MACTEC’s TED will be used for all analytical data generated as part of the NYSDEC program. 

TED contains fields to store raw laboratory results, validated laboratory results, site spatial data 

and geotechnical information. Federal and NYS project-specific regulatory standards have also 

been included in the database and are available to project for comparison to laboratory results.   
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Computerized routines in TED are used to produce temporary data spreadsheets for data review 

and data qualification during completion of DUSRs and validation reports. These spreadsheets are 

used to input final results and qualifiers into the TED once data review is completed. Final cross 

tabulation data tables including complete results for all samples and methods are produced with 

each DUSR directly from the TED.  An example of a final data table is included in Figure 8.1.  

A variety of other data outputs are routinely created from data in TED. These include risk 

assessment statistical tables, laboratory split sample comparison tables, detected contaminant 

crosstab tables (hit tables), and comparison to applicable or relevant and appropriate requirements 

crosstab tables (Exceedance tables). Analytical results in TED can be used in a variety of GIS data 

graphics and plotting programs including CADD. The following tables are often prepared to present 

data in site reports: 

 Hits Only Cross Tabulation Tables 

 Analyte Frequency and Concentration Summary Tables 

 Data Comparisons to Regulatory Standards 

User access to TED projects is password protected. Users are assigned roles which limit their 

ability to modify data. The majority of users have only read capability. TED files are fully backed 

up on a nightly schedule, with incremental backups scheduled throughout the day. Updates and 

Deletes to the database are recorded and preserved for tracking, along with a date stamp and the 

users initials. 

TED is also used for computerized sample tracking for projects that choose to use the Tracking 

Module. In TED, the sample tracking programs are used to provide labels and bottle information 

before samples are collected through automated COC and shipping information for shipping 

samples to the lab to producing a tracking file to quickly verify that all analyses requested from the 

lab are returned. 
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8.3.1 NYSDEC Electronic Data Deliverable 

Beginning in 2011, all laboratory data (and other required associated data) shall be submitted to the 

NYSDEC in an electronic format in accordance with the NYSDEC Electronic Document Standards 

(EDS) and EDD that complies with the Department's Electronics Data Warehouse Standards or as 

otherwise directed by the NYSDEC PM.   

All final documents are to be submitted in an electronic format that complies with the most recent 

DER's EDS. Until such time as the Department establishes an EDS final documents are to be 

submitted as an Adobe© PDF document.  

All final data sets shall be provided in a NYSDEC EQuIS EDD format that complies with the most 

recent guidance at the NYSDEC EDD Submission Website 

(http://www.dec.ny.gov/chemical/62440.html). The delivery of data in the NYSDEC EQuIS EDD 

format may be specified for a subset of tasks in the project-specific FAPs. For these projects, a 

computerized routine is used to convert the TED data directly into the NYSDEC EQuIS EDD format.  

It will be the responsibility of the MACTEC PM to identify the need for an NYSDEC EQuIS EDD 

prior to initiating field activities. 
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9.0 INTERNAL QUALITY CONTROL 

9.1 FIELD QUALITY CONTROL 

QC procedures have been established for MACTEC field activities. Field QC activities include the use 

of calibration standards for pH, specific conductance, temperature, and PIDs as described in Section 6. 

A routine process of collecting field QC samples will be incorporated into all field programs unless 

otherwise directed by the NYSDEC PM.  Field QC samples to be submitted to the laboratory include: 

 trip blanks 

 equipment blanks  

 field duplicates 

 matrix spikes 

These samples provide a quantitative basis for evaluating the data reported. The project-specific FAP 

will specify the number and type of QC samples to be obtained during field activities.   

Trip Blanks. Trip blanks are required for assessing the potential for contaminating aqueous VOC 

samples during sample shipment. The trip blank consists of a VOC sample container filled by the 

laboratory with reagent water and is shipped to the site with other VOC sample containers. A trip 

blank is included with each shipment of water samples scheduled for VOC analysis and will be 

analyzed with the other VOC samples.   

Soil samples that are collected as unpreserved samples will utilize a water trip blank. Soil samples that 

are preserved in the field will utilize a trip blank that is prepared with the preservation fluid used in the 

actual samples (sodium bisulfate or methanol). 
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Field Duplicates. Field duplicates of soil and water samples will be submitted for analysis of all 

project-specific parameters at a rate of 5 percent of the samples collected. These duplicates are 

intended to assess the homogeneity of the sampled media and the precision of the sampling protocol.   

Equipment Blanks. Equipment blanks (i.e., rinsate blanks) for the bailer, sampling pump, and/or 

tubing assembly are scheduled during monitoring well sampling at a rate of 5 percent of the samples 

collected. VOCs and SVOCs or inorganics present within the bailer, pump apparatus, or discharge 

tubing are assessed by collecting a sample of reagent water passed through the sampling apparatus after 

washing with the decontamination solution followed by at least one rinse with reagent water. If 

dedicated equipment is used at a site, the need for equipment blanks may be dropped from the sampling 

program. 

Soil equipment blanks are collected during each field event at a rate of 5 percent of the samples 

collected. VOC, SVOC, or inorganics present within or on the sampling apparatus where intimate 

contact with the sample occurs (i.e., split-spoon, trowel), are assessed by rinsing the sampling apparatus 

with deionized water following decontamination. Rinsate blanks are collected directly into the 

appropriate water container. 

Matrix Spike/Matrix Spike Duplicates (MS/MSD). The NYSDEC ASP requires the laboratory to 

analyze MS/MSDs for organic analyses at a frequency of 5 percent. To meet this requirement the 

MACTEC FOL will select samples for MS/MSD analyses and will provide additional sample volume 

to the laboratory. 

9.2 QUALITY REVIEW OF STUDIES AND REPORT PREPARATION 

Quality reviews are performed during the course of a project to ensure that all project deliverables meet 

currently accepted professional standards. The level of effort for each assignment will vary depending 

on type of assignment, project objectives and goals, duration, and size. Review of the project will 

entail periodic discussions between technical staff, Task Leaders, Site Managers, QAO, PM, and 

Program Manager. 
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To enhance the professional quality of the company's studies and reports, the PM and Program 

Manager will: 

 require that reports refer to and are consistent in scope with the project proposal and contract; 
and 

 require that the report be organized and written so that (1) NYSDEC understands the risks and 
uncertainties associated with the report and (2) facts are distinguished from opinion, and risks 
and limitations are identified. 

Implementation of QC for reports involves the use of a technical review routing and sign-off forms.  

Figure 9.1 illustrates the Deliverable Review Tracking Form. The PM and Program Manager provide 

final review and release for all deliverables. 
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10.0 QA PERFORMANCE AND SYSTEM AUDITS 

QA audits may be performed to verify that proper procedures, documentation, and QA/QC measures 

are being used to provide data of acceptable quality and that subsequent calculation, interpretation and 

other project outputs are checked and validated. Audits may be completed by MACTEC or by the 

NYSDEC or other agencies with interest in the project. Both scheduled and unscheduled audits are 

possible. Audits of laboratories, field program tasks, subcontractors, or other activities that are 

included in projects. 

The QAO may conduct project audits of calculations, interpretations and reports which are based on the 

measurement system outputs, and system and performance audits. Scheduled audits will be identified 

in the project FAP as a project-specific task. Unscheduled audits may also be performed following a 

request from the NYSDEC PM, the MACTEC Program Manager, or QAO. 

The scheduling of QA and system audits completed by MACTEC will be determined on a project-

specific basis and identified in the WA Issuance from the NYSDEC. During the project scoping 

process, the MACTEC PM and technical leaders, in consultation with the NYSDEC PM, will evaluate 

the project scope, quality goals, and execution tasks, and determine if audits are needed. If audits are 

included in the scope of the project, the MACTEC QAO will complete the audits and provide a formal 

audit report to the MACTEC PM and the NYSDEC for review. Audits are completed using the 

following processes: 

Audit Planning 

 Review project FAP and QAPP 

 prepare checklist based on project plans or other applicable guidance documents 

 schedule audit to observe target processes 

 identify project contacts 
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Audit Execution 

 travel to and from project location 

 pre-audit meeting with project staff 

 observation and evaluations of target processes and personnel 

 post-audit meeting and summary of observations and findings 

 implement corrective actions if necessary 

Audit Reporting 

 complete audit report 

 review observations and findings with PM 

 implement additional corrective actions if necessary 

 track corrective actions and document closure of actions 

In general, environmental laboratory approval is based on certification of the NYSDOH ELAP and 

laboratory audits will not be completed by MACTEC unless specifically requested by NYSDEC. It 

will be the responsibility of MACTEC to determine that laboratories are certified under ELAP and that 

they maintain the certification for the duration of the project.   

10.1 PROJECT SYSTEMS AUDIT 

A project systems audit may be conducted on all components of measurement systems to determine 

proper selection of procedures and utilization of resources. The systems audit may include evaluation 

of the following aspects of field and/or laboratory procedures. 

Organization and Personnel. The project organization is reviewed for compliance with the proposed 

organization and for clarity of assigned responsibility. Personnel assigned to the project will be 

reviewed to determine that assigned responsibility, skill, and training of the personnel are properly 

matched. The PM maintains firsthand knowledge of the project-team's capabilities and will discuss the 

organization's efficacy with the QAO. Assigned personnel may be interviewed by the QAO during an 

audit. 
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Facilities and Equipment. The audit will address whether field equipment and analytical instruments 

are selected and used to meet requirements specified by the project objectives stated in the project-

specific FAP. Equipment and facilities provided for personnel health and safety may also be evaluated. 

 Calibration and documentation procedures for instruments used in the field are also reviewed. 

Analytical Methodology. A review of analytical methodology relative to data requirements for the 

project will be performed. An on-site observation of analyst technique, data reduction, and record 

keeping may be performed, if necessary. Periodic review of precision and accuracy of data will be 

performed.   

Sampling and Sample Handling Procedure. A field audit of sampling activities may be performed 

by the MACTEC QAO. Field documentation may be reviewed. The site visit will be documented in 

an audit report. 

Data Handling. During a system audit, the QAO will review data handling procedures with the Task 

Leaders and Site Managers. Accuracy, consistency, documentation, and appropriate selection of 

methodologies will be discussed.   

10.2 PROJECT REVIEW 

Project reviews are scheduled and conducted periodically by the Program Manager. The intent of 

project review is to assess scope and contractual compliance and overall technical quality of the 

contracted services. 

10.3 QUALITY ASSURANCE AUDIT REPORT 

A written report of the QA project/system audit is prepared to include: 

 an assessment of project team status in each of the major project areas; 

 clear statements of areas requiring improvement or problems to be corrected; 
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 recommendations and assistance will be provided regarding proposed corrective actions or 
system improvements. (If no action is required, the report will state that the QA audit was 
satisfactorily completed); and 

 a timetable for any corrective action required. 
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11.0 PREVENTIVE MAINTENANCE 

11.1 ANALYTICAL INSTRUMENTATION 

Preventive maintenance of analytical instrumentation is addressed by the subcontract laboratories SOPs 

that are presented in the Laboratory QA documents.   

11.2 FIELD INSTRUMENTS 

Preventive maintenance of field equipment is performed by field chemists and field operations support 

staff, and routinely precedes each sampling event. More extensive maintenance is performed on the 

basis of hours in use. Field instrumentation is calibrated on a regular schedule. In the event that field 

equipment calibration is not met, a review of instrument maintenance options will be completed. When 

possible, maintenance steps will be completed to bring instruments into calibration. Sampling crews 

report on the performance of the equipment after each sampling event. Critical spare parts are kept in 

stock. 
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