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1.0 INTRODUCTION 

1.1 Project Background 

This Interim Remedial Measures Work Plan (IRMWP) has been prepared on behalf of Star Plaza 
Inc. for the land and improvements commonly known as the STAR Plaza located at 2050 Western 
Avenue, New York 12084 (hereinafter termed the “Property”).  This IRMWP is completed as part of 
the ongoing site characterization work being performed under Order on Consent No. R4-2013-0129-
12.   

The chlorinated solvent, Tetrachloroethylene (PCE), first identified at the Property, during a Phase 2 
Site Investigation, is the result of a historic release from a commercial dry cleaning establishment 
which occupied a tenant space since the 1970’s located in the southwest portion of the Star Plaza 
building.  To facilitate its due diligence responsibilities for a commercial loan with Capital Bank, 
STAR Plaza Inc. retained Northeastern Environmental Technologies Corporation (NETC) in 
November 2012 to assist in characterizing the conditions at the Property.    

Site Characterization (SC) work, performed in accordance with the New York State Department of 
Environmental Conservation (NYSDEC) Department of Environmental Remediation Technical 
Guidance for Site Investigation and Remediation (DER-10) dated May 2010, was initiated in 
February 2013.  Interim Remedial Measures (IRM) to mitigate the indoor air vapor intrusion in the 
Star Plaza as well as to reduce the exposer risk posed by the chlorinated volatile organic compounds 
documented in the soil and groundwater were based on the data developed during the SC work and 
directives received from the NYSDEC (i.e., NYSDEC Letter dated June 18, 2013 and June 21, 
2013). 

1.2 Site Location and Description 

The Star Plaza Property is an irregular-shaped, 5.48-acre parcel of land located on the southwest 
corner of the intersection of Western Avenue (Route 20) and State Farm Road (Route 155).  Figure 
1 depicts the location of the site (See Appendix A). The Property is identified as Section 51.02, 
Block 2, Lots 5.1 and 5.2, according to the Guilderland Township Tax Assessor.  The Property is 
located in the Town of Guilderland “commercial” zoning district.  A mixture of retail establishments, 
commercial properties and residential dwellings exist in the study area.  According to the United 
States Geological Survey (USGS) 7.5-minute series topographic quadrangle map of Voorheesville, 
New York, the elevation of the subject property ranges from approximately 250 to 260 feet above 
mean sea level.  Topography in the vicinity of the subject property appears to decline to the 
southwest, toward the Kiakout Kill.  Drainage on the Property and in the immediate study area flows 
toward the southwest, toward the Kiakout Kill, located approximately 1,500 feet to the southwest.  
Storm water on site is controlled by a series of drop inlets which direct water to a common storm 
sewer system. 

The Property is improved with (3) one and two-story retail buildings constructed in 1964 and 1980. 
There are no other structural improvements on the site.  The remaining portions of the Property are 
covered with asphalt parking areas, concrete and landscaped green space.  No water bodies are 
located on the Property.  Vehicular access to the Property is possible from Western Avenue (north) 
and State Farm Road (east) road frontage.  The (3) commercial structures located on the Property are 
of steel and concrete block construction each equipped with slab-on-grade foundation. The gross area 
of the subject buildings is approximately 52,774 square feet. The main plaza structure contains (14) 
first floor tenant spaces and (7) second floor tenant spaces.  The remaining (2) commercial structures 
are each occupied by one tenant.  The subject buildings are heated and cooled by natural gas-fired 
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and electric units.  The three buildings are equipped with municipal sanitary sewer and water services 
from the Town of Guilderland. 

1.3 Operational History 

The commercial site is primarily utilized as a retail shopping center. In addition, the second floor of 
the main retail structure located at the Star Plaza is utilized for commercial office purposes. No 
industrial or manufacturing operations exist at the site.  A commercial dry cleaning tenant has 
operated at the property since the early 1970’s.  Based on City directories, One Hour Martinizing 
(dry cleaner), Route 155 Dry Cleaners and Guilderland Dry Cleaners have operated at the Property 
since at least 1972.  Information received during NETCs evaluation of the site indicates that 155 Dry 
Cleaners’ name was changed in 1984 to Guilderland Dry Cleaners.  One Hour Martinizing and The 
Route 155 Cleaners were formerly located in the same tenant space as the current Guilderland Dry 
Cleaners.  NETCs review of available utility records reflect the use of a private sanitary waste 
disposal septic system near the southwest corner of the subject property during the earlier period that 
dry cleaning operations took place at the site during the late 1960 - 1973 period.  Utility plans 
indicated that the septic system consisted of an existing 2,000-gallon septic tank, a "new" septic tank, 
and a leach field. The plans indicated that the sanitary waste line from the area of the dry cleaning 
tenant space discharged to the 2,000-gallon septic tank, which in turn flowed to the leach field. The 
plan did not depict the construction of the septic tank. The plan indicated that the septic tank was 
located approximately 70 feet southeast of the leach field (see Figure 2 - Appendix A).   

1.4 Summary of Existing Environmental Conditions 

NETC completed a focused invasive testing program at the Star Plaza during the period December 6, 
2012 and January 3, 2013.  Although the existing dry cleaning tenant no longer uses, stores, or 
handles PCE, the results of soil vapor intrusion (SVI), soil and groundwater sampling work confirm 
the presence-detection of PCE and its associated daughter compounds at the Property.  The 
chlorinated volatile organic compound (cVOC) impacts were found south and west of the 
Guilderland Dry Cleaning tenant space.  The most ostensible soil impacts were found southwest of 
the Guilderland Dry Cleaner in the 10.0 to 20.0 ft. soil horizon.  In most cases, the dissolved phase 
impacts were identified at concentrations of less than 500 parts per billion (ppb) and  identify natural 
on-going dechlorination (the presence of cis-1,2-Dichloroethene, Trichloroethene and Vinyl 
Chloride).  As a result of the detection of cVOC in the subsurface, calls were made to the NYSDEC.  
NETC and the agents of Star Plaza Inc. met with representatives of the NYSDEC on January 29, 
2013 to discuss assessment and mitigation measures considered appropriate for the conditions 
documented at the site.  NETC prepared a site characterization work plan to further define the areal 
extent of the cVOCs identified at the site based on specific technical opinions received from the 
department during the January 29, 2013 meeting and subsequent regulatory opinions received (via 
email) on February 1, 2013.  A work plan for the site characterization (SC) measures deemed 
appropriate for this matter was submitted to the NYSDEC on February 12, 2013 to pursue Order on 
Consent No. R4-2013-0129-12.     

The SC work was initiated by NETC in February 2013 to: collect data of sufficient quality and 
quantity to adequately characterize the nature and extent of the PCE impacted soil and groundwater 
at the Property, evaluate contaminant migration and characterize the potential exposure to human 
health and the environment. 

This work was performed in accordance with the NYSDEC Department of Environmental 
Remediation Technical Guidance for Site Investigation and Remediation (DER-10) dated May 2010.  
Data generated as a result of the SC work were provided to the department in NETCs Draft Site 
Characterization report dated April 2013. 
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1.4.1 Summary of the Nature and Extent of Contamination 

The unconsolidated deposits identified during the SC work in descending order, are a fining 
downward sequence of permeable glaciolacustrine coarse to fine sand with varying amounts 
of silt and a low permeable varved silt and clay.  No bedrock or drilling refusal was 
encountered during the soil boring program.  No visual and / or olfactory indications of 
chemical impacts were identified at the soil boring advanced at the sites.  Soil samples 
collected during the soil boring program identify VOC soil gas detection‘s that range from 
non-detect concentrations (i.e., 0.000 ppm) to a high of 41.4 parts per million (ppm).  The 
most ostensible soil impacts were recorded at soil boring GP-5-12 at a depth of 17.0 - 20.0 
feet below grade.  With the exception of GP-15A-13, groundwater was encountered in each 
of the soil boring locations advanced at the site (see Figure 3 - Appendix A).   
 
Groundwater levels established during the period from December 2012 - March 2013 using 
the existing network of wells has ranged from 8.32 ft. (MW-3) to 12.98 ft. (MW-14-13) 
below ground surface.  No non aqueous phase liquid (NAPL) impacts were identified in the 
network of wells.  Groundwater flow in the network of wells completed in the 
glaciolacustrine sand deposit is from southeast to northwest (see Appendix A - Figure 4).  
Potentiometric surface elevations in the surficial unconfined aquifer range from ± 244 - 248 
ft. above mean sea level (AMSL) and demonstrate an overall increase in groundwater 
elevations during the December 2012 - 2013 monitoring period. An accounting of the 
groundwater elevations recorded at the site during the December 2012 - March 2013 
monitoring period is included as Appendix B. 
 
The soil quality data assimilated during the SC identify the cVOC detections at the site are 
limited and confined to depth < 27.0 feet below grade.  All cVOC concentrations exist 
below the NYSDEC restricted use soil cleanup objectives as specified in Part 375-1 General 
Remedial Program Requirements Section 375-6.8b.  Similarly, unrestricted SCO (as 
specified in Part 375-1 General Remedial Program Requirements Section 375-6.8a) 
exceedances identified at the Property are limited to the 10.0 to 20.0 ft. soil horizon in soil 
borings GP-2-12/S-3, GP-3-12/S-4, GP-5-12/S-4B, GP-6-12/S-4, GP-11-12/S-4, and GP-14-
13/S-5B  located west of the dry cleaning tenant space (see Figure 5 - Appendix A). 
 
The groundwater quality data acquired at the site identified (19) of the (20) areas sampled to 
be unaffected by PCE and its associated daughter cVOCs or were found to contain cVOC 
detections with individual total concentrations of < 490 ppb. The most significant cVOC 
detections were identified at MW-11-12 with a total cVOC concentration of 1280 ppb.   
 
With the exception of the Guilderland Dry Cleaner and an adjacent tenant space located east, 
the soil vapor and in-door air quality data assimilated during the SC identify the SVI cVOC 
impacts to be below the mitigation matrix thresholds identified in the NYS Department of 
Health (NYSDOH) regulatory criteria outlined in its Guidance for Evaluating Soil Vapor 
Intrusion in the State of New York, dated October 2006 (see Figure 6 - Appendix A).  
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1.4.2 Summary of Recommendations 

The beneficial interim remedial measure (IRM) considered appropriate to address historic 
chlorinated solvent impacts documented at the Property include a combination of building 
engineering measures to control the potential for vapor intrusion with simultaneous in Situ 
soil and groundwater treatment.  The focus of the IRM work will include (3) primary areas 
of concern (AOC), namely the Guilderland Dry Cleaners tenant space, areas south of the 
STAR Plaza loading dock and areas southwest of the main retail structure. 
 
The objective of the IRM work will include managing the cVOCs that have been detected at 
concentration ratios above the NYSDOH’s “Mitigation” threshold at the Dorato’s 
Restaurant and Guilderland Dry Cleaners tenant spaces, as well as addressing the 
contributing cVOC soil and groundwater impacts in select areas south and west of the 
Guilderland Dry Cleaners tenant space.   
 
The data developed thus far is sufficient for delineating the extent of the cVOC impacts on 
Property such that the installation of a sub slab depressurization system (SSDS) in areas of 
the structure found to contain a SVI risk at the NYSDOH “mitigation” threshold combined 
with in Situ soil and groundwater treatment are considered appropriate IRMs.  The SSDS 
and in Situ treatment IRMs recommended for the Property will provide SVI engineering 
controls for the plaza structure and will reduce the current expose risk posed by the cVOC 
soil and groundwater impacts.   
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2.0 INTERIM REMEDIAL MEASURES 

2.1 Remedial Objectives 

The proposed IRM work will include the installation of a sub slab depressurization system (SSDS) 
and a focused in-situ soil and groundwater treatment below and adjacent to the Star Plaza structure.   
The IRMs fulfill the following objectives: 

• Address the SVI “Mitigation” threshold at the Dorato’s Restaurant and Guilderland Dry 
Cleaners tenant spaces. 
 

• Reduce potential SVI posed by cVOC impacted unconsolidated deposits that exist above 
the shallow groundwater table below, south and west of the Star Plaza structure. 

 
• Reduce potential SVI posed by cVOC impacted groundwater below, south and west of the 

Star Plaza structure. 
 

• Reducing the down gradient migration (if any) posed by dissolved phase cVOC 
groundwater impacts located south and southwest of the Star Plaza. 
 

• Provide engineering and institutional controls to limit the cVOC exposure risk to the 
environment (i.e, SVI mitigation system in the form of a SSDS system and a site 
management plan).  

2.2 Design Criteria 

The following design criteria were considered in the development of the IRM: 

• Fulfillment of the remedial objectives; 
 

• Protection of human health and the environment; 
 

• Cost effectiveness and constructability; 
 

• Ease of implementation; 
 

• Development of a design that utilizes standard specifications and “off the shelf” materials 
and; 
 

• Minimization of operation and maintenance costs. 

2.3 Description of Interim Remedial Measures 

2.3.1 Sub Slab Depressurization System 

The installation of a SSDS via vapor extraction (VE) will facilitate the building engineering 
control measures necessary for the documented cVOC SVI as well as a means to reduce the 
exposure risk posed by residual cVOC soil impacts [if any] located above the groundwater 
table below and south of the retail structure.  The SSDS system will consist using a 
combination of exterior and interior VE wells to be installed over the foot print of the area 
below and adjacent to the Star Plaza structure that contain cVOC soil and groundwater 
impacts.     
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Negative pressure gradients created by the SSDS will be accomplished using an array of VE 
wells each connected to a common regenerative blower system.  The SSDS will be 
monitored on a predetermined basis and adjusted to maintain the optimal negative pressure 
gradients below the building and in the subsurface soils. 

2.3.2 In-Situ Groundwater Treatment Measures 

In Situ bioremedation is considered a viable means to promote the reduction of cVOC soil 
and groundwater impacts based on the natural attenuation rates documented at the Property.  
The in Situ bioremedation work will involve the use of the commercially available 
Regenesis product, 3-D MicroEmulsion Factory Emulsified electron donor (3DMeTM).  
Appendix C contains product information regarding 3DMeTM.  
 
The in Situ treatment measure will be performed in (2) specific areas of the Property that 
contain soil and dissolved phase groundwater impacts that represent a SVI risk to the 
structure as well as a risk to down gradient areas located west of the Star Plaza.  
Groundwater monitoring will be conducted on a periodic basis to demonstrate the 
effectiveness of the in Situ bioremediation work.   
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3.0 SCOPE OF WORK 

3.1 Sub Slab Depressurization System 

To facilitate the objectives of the building engineering control measures in the form of SSDS VE 
wells will be installed in areas adjacent to and below the Star Plaza structure.  Based on other VE 
work completed by NETC in the study area, it is expected that the array of VE wells will be 
positioned on a 50 foot on center basis over areas impacted by cVOCs.  The actual positioning and 
placement of the VE wells will be based on the results of a VE pilot test to be performed at a VE well 
to be installed south of the Star Plaza loading dock adjacent to soil boring GP-2-12 (see Figure 7 – 
Appendix A).  The existing network of monitoring wells and sub slab vapor probe implants located 
in the structure will be used during the pilot test work as a means to evaluate the radius of influence 
from an active VE well.   

The VE wells will be constructed with a 4-inch x ± 10 foot* (10 slot) PVC well screen to be 
completed above the upper surface of the groundwater table.  The VE wells will be connected with 
underground piping to a knock out tank, vacuum blower designed to discharge directly to a skid 
mounted vapor phase granular activated carbon unit.  Air removed from the SSDS system will be 
discharged above the roof line of the Star Plaza.  All equipment will be rated for a hazardous 
working environment.  The VE wells will be equipped with a gate valve and vacuum gage at each 
well head.  Each well will be tied into a common header system and piped to treatment enclosures.  
All piping for the VE wells will be schedule 40 PVC.    

Notwithstanding any other applicable regulatory requirements, operation of the SSDS will 
comply with all emissions standards established by the NYSDEC.  

3.1.1 VE Well Installation Program 

The VE well installation services will be accomplished through a series of interior and 
exterior soil borings using rotary soil boring methods (See Figure 7 - Appendix A).  Each 
soil boring will be completed in a manner to provide a geological log of the subsurface 
conditions and provide additional data on soil, soil vapor and groundwater. An experienced 
NETC staff geologist will supervise all aspects of the drilling program and be responsible 
for detailed logging of all samples.  As part of the subsurface drilling program, NETC will 
perform periodic examinations of the ambient air space surrounding the work zone, and the 
open bore hole to evaluate the presence of volatile organic compounds (VOC).  A MiniRae 
3000 photoionization detector (PID) will be used to facilitate the testing requirements.  The 
information acquired will be used to determine the level of health and safety equipment 
necessary to accomplish the proposed work.  At this time, level "D" conditions are assumed 
for all drilling services. 
 
 
 
 
 
 
 
 
*Note: It is NETCs opinion that due the capped nature of the interior SSDS VE wells, interior well screens of ± 3 – 5 feet in 
total length will be sufficient to create a negative pressure gradient under the interior portions of the building. 

 
 



NORTHEASTERN ENGINEERING TECHNOLOGIES PLLC 
 

10 
2050 WESTERN AVENUE   ORDER ON CONSENT NO. R4-2013-0129-12 
GUILDERLAND, NEW YORK 12084  IRMWP - STAR PLAZA 
  
 

3.1.1.1 Soil Sampling  

To assist in the SC work, soil samples will be collected at each SVE well location 
using direct push or equivalent sampling methods.  All samples obtained during the 
drilling programs will be logged on site as they are extracted, labeled and retained 
for additional VOC soil gas screening.  All sampling equipment will be pre-cleaned 
prior to use.   

All soil samples will be examined and described using the Modified Burmister and 
Unified Soil Classification Systems.  Samples will be retained in laboratory 
prepared glass sample jars with screw top lids.  In compliance with ASTM 
methods, the sample jars will be labeled with the following information: job 
designation, boring number, sample number, depth of sample, depth penetration 
record and length of recovery. 

3.1.1.2 Soil Gas Screening 

As part of the SVE well installation program, NETC will perform examinations for 
VOCs on all - drill cuttings resultant from the SVE work.  The drill cuttings will be 
sampled on a periodic basis (i.e., every 2.5 to 5.0 feet advanced below ground 
surface).  The soil will be collected manually and placed in sample jars or plastic 
bags.  The jars or plastic bags half filled with soil will be warmed to room 
temperature (i.e, 72 oF).  Once heated to room temperature the headspace soil gas 
contained in the half-filled sample jars or plastic bags will be tested with a hand 
held photoionization detector (PID).  A MiniRae 3000 PID or equivalent will be 
used for the soil gas screening work.  Photoionization uses ultraviolet light to 
ionize many trace compounds (especially organic) and the PID employs this 
principal to measure the concentration of trace gasses.  In the PID, a chamber 
adjacent to the ultraviolet light source contains a pair of electrodes.  When a 
positive potential is applied to one electrode, the field created drives any ions in the 
chamber to the collector electrode where current is measured.  Measured current is 
proportional to the concentration of organic sampled by the instrument's probe.  
Useful range of the instrument is from 0.l to 3,000 ppm.   

3.1.1.3 Decontamination Procedures  

All equipment to be used during the SSDS IRM work will be cleaned to remove 
possible contaminants from previous jobs.  All equipment which is to come in 
contact with the soil or groundwater will undergo the initial cleaning procedure.  
While working at the site, the equipment will be decontaminated between soil 
borings to prevent cross-contamination.  Uncontaminated water, collected at the 
site, will be used for all decontamination procedures.  All decontamination 
activities will be performed within a designated area established at the site.  Soil 
and / or groundwater generated from the soil borings will be containerized using 55 
gallon 17H salvage drums.  A representative soil and / or groundwater sample will 
be collected from the containerized material.  The sample will undergo laboratory 
analysis to determine if the material can obtain a “contained in” determination from 
the NYSDEC or be disposed of off-site at a permitted disposal facility. 
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3.1.2 Soil Vapor Intrusion Assessment 

Prior to activation of the proposed SSDS, baseline soil vapor intrusion data will be obtained 
from Star Plaza tenant spaces that were not previously evaluated during the SC work.  
Pursuant to the NYSDOH guidance document, the SVI testing measures will occur during 
2013 – 2014 winter heating season and will include the simultaneous collection of sub slab 
vapor, interior air and background air quality samples.  

3.1.2.1 Sub Slab Vapor Probe Installation Services  

To facilitate the SVI testing measures, permanent vapor probe implants will be 
installed in each of the remaining tenant spaces.  The vapor probe implants will 
also to be used to document negative pressure gradients achieved by the proposed 
SSDS building engineering control measures. 

Vapor probe installation methods will be completed based on the regulatory 
criteria specified in the NYSDOH guidance document.  Rotary methods will be 
used to create a 1.0 inch penetration through the floor slab.  The sub slab vapor 
probe will be installed in the soil or aggregate immediately below the slab (i.e., 
<2.0 inches).  The vapor probe for this evaluation will consist of polyethylene 
tubing and a stainless steel swage lock fitting.  The annular space surrounding the 
implant will be filled with a #1 morie well sand. The surface of the annular space 
surrounding the tubing will be filled with a cement bentonite grout.  When not in 
use, the tubing will be capped with a stainless steel surface cap.  All sub slab 
vapor probe implant equipment will be purchased new for this matter.  All 
installation equipment will be decontaminated prior to use on the property.  

3.1.2.2 Vapor Sampling  

Following the sub slab implant installation services, one to three volumes of soil 
vapor at the sampling locations will be removed and transferred into a 1 liter glass 
sample bulb prior to sampling.  Soil vapor purge rates of < 0.2 liters per minute 
will be maintained.  Each soil vapor probe will be screened (in areas other than the 
implant site) using a hand held PID for the presence of VOCs.  Soil vapor samples 
will be obtained from each of the sampling locations over a predetermined 8 - 24 
hour sampling time step period using Summa canister sampling methods.  Pursuant 
to the NYSDOH guidance documents, a trace gas (i.e., Isobutylene) will be used as 
a quality assurance / quality control measure to verify the integrity of the sub slab 
implant.   

A simultaneous indoor air sample will be collected from the same tenant spaces 
that the sub slab sampling is occurring.  One simultaneous outdoor air sample will 
also be collected at an upwind location (free of obstructions) adjacent to the STAR 
Plaza structure.  Each indoor and outdoor air sample will be obtained from a 3 foot 
elevated platform via 1L Summa canisters equipped with the same sample 
regulators. 

All Summa canisters will be certified as clean by the laboratory.   A sampling log 
will be maintained for the sampling event which will document sample ID, date 
and time of the sample collection, sample height, the names of NETC staff, 
pertinent weather conditions, sampling methods and devices used, volume of air 
sampled, applicable pre and post sample vacuum and ambient air temperature data 
and chain of custody information.  All samples will be shipped next day air to the 
laboratory for chemical analysis.  All samples will be analyzed via Method TO-15.  
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All data sets will be reported in micrograms per cubic meter (ug/m3) using 
selective ionization measuring services (SIMS) with minimum sample reporting 
limits of 1 ug/m3.  All chemical testing services will be performed by a NYS ELAP 
certified laboratory. 

3.1.2.3 Product Inventory  

A product inventory survey will be made (as outlined in Appendix B of the 
NYSDOH guidance document) to consider other potential contributing sources for 
the detection of cVOCs in the structure.  
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3.2 In Situ Groundwater Treatment Measures 

In Situ bioremedation will be used to reduce the cVOC impacts by accelerating the natural 
attenuation rates documented at the Property.  The in situ bioremedation application work will 
involve the use of the commercially available Regenesis product, 3-D MicroEmulsion Factory 
Emulsified electron donor (3DMeTM).  Two areas of the Property will be treated with the Regenesis 
product to accelerate the mass reduction rates of cVOC impacts documented south and southwest of 
the Guilderland Dry Cleaners tenant space (see Figure 8 – Appendix A).   

3.2.1 Background on 3-D MicroEmulsion (3DMeTM)  

3DMe™ is a proprietary (patent-applied-for by Regenesis) in situ bioremediation product 
specifically designed to maximize the anaerobic treatment of contaminants in the 
subsurface soils and groundwater.  3DMe is a three stage electron donor which provides: 
(i) free lactic acid, (ii) controlled release lactic acid, and (iii) long release fatty acids for 
effective hydrogen production for periods of up to 3 to 5 years.  The hydrogen (electron 
donor) produced by 3DMeTM is used to fuel the naturally occurring reductive 
dechlorination process.  3DMeTM, when handled appropriately, is safe and easy to apply 
to the subsurface without the health and safety concerns and lingering environmental 
issues that have become associated with other chemical augmentation technologies. 

3.2.2 Data and Assumptions Used to Design the 3DMeTM Application  

The proposed in situ bioremediation work is intended to increase the natural rate of 
reductive dechlorination documented at the site.  The increased reductive dechlorination 
will reduce the mass of the cVOC impacts, which is consistent with the goals of the IRM 
considered appropriate for this matter.  The treatment zone surrounding GP-2-12 will 
incorporate an area of 900 square feet containing (6) injection points with a 10ft. X 15ft. 
spacing.  The treatment zone in the vicinity of GP-6-12, MW-11-12, GP-12-12 and MW-
14-13 will incorporate an area of 900 square feet containing (6) injection points with a 
spacing of 10ft X 15ft.  The injection points at both locations will be arranged in a 
rectangular grid array (see Appendix A - Figure 8).  The 3DMe™ will be installed using 
high pressure (i.e., 2000 psi) positive displacement pump and direct push drilling 
equipment.  The vertical treatment zone will be between 10 and 20* feet below grade.  At 
both treatment zones a total of 160lbs (as a 10:1 Micro emulsion) will be installed (injected 
as a solution) at each of the injection sites (i.e., 16 gallons per vertical foot for a total of 160 
gallons per injection point*).    
 
 
 
 
 
 
 
 
 
 
 
*Note: Vertical treatment zone is based on the data developed during the SC work.  The 3DMe application rates based on 
existing soil and groundwater quality data contained in the SC report and application recommendations received from 
Regenesis.     
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3.2.3 Monitoring Program**  

A select number of existing monitoring wells as well as one monitoring well to be installed 
in the improved parking surface located west of the Property, will be used to track the 
effectiveness of the in Situ treatment measures.  Baseline water quality information will be 
obtained from the network of wells to identify groundwater quality and physiochemical 
conditions prior to the injection of the 3DMe using the following parameters, methods and 
monitoring frequencies identified below.  
 

ANALYTE METHOD BASELINE 1st 
QUARTER 

QUARTERLY FINAL  
QUARTER 

pH, DO, ORP, 
Temperature, 
Conductivity 

Low Flow Cell & 
Horiba Field Meter 
Readings 

X X X X 

Chlorinated 
VOCs 

Lab Services 
(EPA Method 8260)  X X X 

Chemical 
Oxygen 
Demand 

Lab Services (COD) X X  X 

Total Organic 
Carbon Lab Services (TOC) X X X X 
Dissolved 
Iron and Sulfate Lab Services X X  X 

 
 

During the post injection monitoring period, groundwater samples will be collected from 
monitoring wells MW-3, MW-5-12, MW-11-12, MW-13-12 and the proposed well to 
assess the extent to which 3DMe™ affects the shallow aquifer conditions and the dissolved 
phase cVOC concentrations.  Similarly, background water quality information will be 
obtained using groundwater samples collected from monitoring well MW-5.  The 
groundwater data from MW-5 will facilitate a comparison of conditions induced by the 
addition of 3DMeTM with background natural attenuation conditions outside the plume.  
Potential contaminant and competing electron acceptors entering the treatment zone will be 
evaluated using groundwater samples collected at monitoring wells MW-3 and MW-5-12.  
Down gradient groundwater quality data will be obtained using a combination of MW-5-
12, MW-11-12, MW-13-12, MW-14-13 and the proposed well. 

3.2.4 Groundwater Sampling Procedures  

Prior to any groundwater sample collection services, static water levels will be measured to 
the nearest one-hundredth of a foot in each monitoring well.  The presence of non-aqueous 
phase liquids (NAPL) will be evaluated in the network of monitoring well using an 
interface probe.  Concomitant with the development process temperature, pH, specific 
conductance, dissolved oxygen and turbidity will be measured until these parameters show 
little change (i.e. three successive readings should be within ± 0.1 for pH, ± 3% for specific 
conductance, and ± 10% for turbidity and DO), indicating that fresh, representative 
groundwater is entering the well.   
 
 
 
 
** Note – The proposed IRM monitoring well will be constructed using the same methods used in during the SC work.  Down 
gradient monitoring well control to be modified based on baseline groundwater quality data. 
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Sampling services will occur when a sufficient volume of water has recovered (i.e., fresh 
aquifer water has entered the well) in the designated wells.  Sampling will be performed 
using low flow sampling methods.  Low flow sample collection will occur at the mid-point 
of the well screen after a minimum of 3 well volumes have been removed. All sample 
containers and preservatives will be provided by a NYS approved laboratory.  Field quality 
measurements of pH, specific, conductance, temperature and turbidity will be recorded 
prior to groundwater sampling.   All samples will be maintained at a temperature of 4oC by 
commercially available (pre-frozen) "ice-packs" and appropriate holding and transportation 
times were followed.   
 
All samples will be collected in such a manner as to minimize agitation and other 
disturbing conditions, which may cause physio-chemical changes and bring about losses 
due to volatilization, adsorption, redox changes or degradation.  Formal chain of custody 
documentation will be maintained throughout the shipment of the NETC samples to the 
laboratory. 
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4.0 QULAILTY ASSURANCE PROJECT PLAN 

The Quality Assurance Project Plan (QAPP) has been prepared to provide guideline and procedures for 
Construction Quality Assurance and Sampling Quality Assurance (CQA/SQA) during the construction and 
implementation of the IRMs. 

4.1 Construction Quality Assurance / Sampling Quality Assurance  

Construction Quality Assurance (CQA) is a planned system of activities that provide assurances that 
the IRMs are installed as designed.  This may also include quality control for those actions taken 
before construction and implementation of the IRMs to evaluate the design criteria for the IRMs. 
 
The Sampling Quality Assurance (SQA) is a planned system of activities that provide assurances that 
the procedures for sampling, change of custody (COC), laboratory analysis, instrument calibration, 
data reduction and reporting are conducted such that valid data is generated.        

4.2 Project Organization  

Several organizations are involved in CQA/SQA prior to, during, and following construction.  These 
include the following: 
 

• New York State Department of Environmental Conservation as the lead agency 
 

• Star Plaza, Inc. as the owner 
 

• Northeastern Engineering Technologies PLLC as the engineer 
 

• Northeastern Environmental Technologies Corporation as consultants and 
contractor for SSDS and in-situ treatment programs 

 
• Regenesis Inc. as manufacture of 3DMe 

 
• SSDS and VE system manufactures and fabricators (to be determined) 

 
• Phoenix Environmental Laboratories, Inc. as the testing laboratory. 

 
• Third party data validation (to be determined) 

 

4.3 Sampling Quality Assurance  

Sampling activities associated with the IRM will be conducted under the following tasks: 
 

• Soil, Vapor, Air and Groundwater Sampling 
 

• SSDS Pilot Studies 
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The constituents that will be collected and analyzed as part of this IRM are included in the table 
below: 
 

ANALYTE METHOD MATRIX SAMPLE 
CONTAINER 

SAMPLE 
PRESERVATION 

Chlorinated VOCs Lab Services 
(Method TO-15) Vapor 1L or 0.5L Summa 

Canister As Is 

Chlorinated VOCs 
Lab Services 
(EPA Method 
8260) 

Groundwater (3) - 40ml glass 
VOA Vials HCL 

Chemical Oxygen 
Demand 

Lab Services 
(COD) Groundwater (1) - 50ml Plastic 

Bottle H2SO4 

Dissolved Iron Lab Services  Groundwater (1) - 250ml Plastic 
Bottle As Is 

Dissolved Sulfate Lab Services  Groundwater (1) - 50ml Plastic 
Bottle As Is 

Total Organic Carbon Lab Services 
(TOC) Groundwater (1) - 50ml Amber 

Bottle H2SO4 

 

4.3.1 Field Measurements  

Field personnel will provide comprehensive documentation covering all aspects of field 
sampling, field analysis, and sample COC.  This documentation constitutes a record that 
allows for reconstruction of all field events to aid in data review and interpretation 
process.  All documents, records, and information relating to the performance of the field 
work will be retained in the project file. 
 
All field equipment will be maintained in accordance with each respective instrument 
manufacturer’s operating instructions.  All field equipment will be calibrated following 
the procedures and frequency described by the manufacturer. 

4.3.2 Sample Containers  

Certified-clean sample containers in accordance with Exhibit I of the NYSDEC ASP 
Revision 2005 (Eagle Picher pre-cleaned containers or equivalent) will be supplied by the 
laboratory. 

4.3.3 Laboratory Data Reporting 

The laboratory is responsible for preparing ASP Category B data packages for all volatile 
organic compounds (VOCs), chemical oxygen demand, dissolved iron and sulfate, and 
Total Organic Carbon.  The ASP Category B data packages will be prepared for the 
confirmatory vapor and groundwater sampling events as defined in the DER-10 Section 
2.2(a)1.i. 
 
All ASP Category B data packages developed for the IRMs will be subject to data 
validation and verification procedures.  The data validation and verification procedures 
will include a Data Usability Summary Report (DUSR) prepared by a third party 
independent from the laboratory which performed in the analysis as well as independent 
from direct involvement in the Project.  The DUSR will be completed according to the 
guidelines set forth in the DER-10. 
 
Data generated during the IRM will be electronically submitted to the NYSDEC 
according to the DER-10 Section 1.15. 
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5.0 HEALTH AND SAFETY 

A project specific Health and Safety Plan will be written to address all activities (soil borings, in situ 
groundwater treatment), risks, and controls (see Appendix D).  Engineering controls, administrative controls, 
and personal protective equipment (PPE) will be used as required to keep the project workforce safe. 

All IRM workers working in controlled areas will have 40-hour Occupational Safety and Health 
Administration (OSHA) hazardous waste worker training as required under 29 CFR 1910.120.  The work 
area around the soil boring locations will be controlled so that only workers and escorted visitors who meet 
training requirements may enter the area.  Contaminant vapors will be monitored to determine the appropriate 
levels of worker PPE.  

The following activities and risk are associated with the SVE and in situ groundwater treatment measures.  
Mitigation measures are listed in parentheses. 

Physical Hazards 

• Underground Utilities (use lockout/tag out, locate utility line before digging, UFPO). 
• Interaction with construction / excavation equipment (wear safety vest, hard hat, and backup 

alarms). 
• Installation of wells and bioremediation material using drilling equipment (requires close oversight 

to avoid rotating hazards and pinch points, hart hats, safety vests). 
• Electrical Hazards (enforce strict compliance with electrical and lockout/tag out procedures). 
• Use of high-pressure systems for bioremediation injection (use PPE, provide training on how to 

handle properly).  

Chemical Hazards 

• Workers exposed to volatile contaminants (monitor using a PID, use respirators if required). 
• In Situ Bioremediation materials such as 3DMe (use PPE, follow manufactures safety guidelines). 

5.1 Community Air Monitoring 

A Community Air Monitoring Plan (CAMP) will be instituted prior to any invasive activities at the 
site.  All CAMP activities will be conducted in accordance to the NYS Department of Health (DOH) 
guidance document entitled Generic Community Air Monitoring Plan. The CAMP will included a 
combination of continuous ambient air monitoring and periodic visual inspection for particulate 
matter and volatile organic compounds (VOC) at the perimeter of the site.  The application of this 
CAMP assumes the site as is one “work zone”.  Ambient VOC air quality conditions as well 
particulate’s (i.e., dust) will be documented upwind and downwind of the site using a properly 
calibrated hand held photoionization detector and a real-time dust monitor (i.e., PID - PhotoVac 
Model 2020 and Casella MicroDust Pro or equivalent).  Visual and olfactory conditions at the 
perimeter of the site will also be recorded during the CAMP testing services.  The visual and 
olfactory inspection work will document evidence, if any, of dust particulate accumulation on 
adjacent properties and olfactory nuisance conditions.  Each day prior to the invasive ground 
activities, a base line survey will be performed at each of the surrounding properties to establish site 
specific background readings / conditions.  Readings obtained during the invasive ground activities 
will be compared to the base line reading.  In the event elevated VOCs and / or physical observations 
are attributed to work at the site, IRM activities will cease until an appropriate remedy is 
implemented.   
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6.0 PROPOSED SCHEDULE & REPORTING 

The proposed duration of the IRM project is 18 months.  Five status reports for the IRM work will be 
prepared which will document the SSDS and in Situ bioremediation application measures completed at the 
site, subsequent SSDS and groundwater quality monitoring for the initial twelve month period following the 
implementation of the IRM and an IRM Completion Report (i.e., Construction Completion Report) that will 
provide a specific accounting of all data and the benefits realized as a result of the SSDS and in Situ 
bioremediation work.  The data developed as a result of the IRM will also be incorporated and used in the 
final SC Report that will be prepared for Order on Consent No. R4-2013-0129-12.   

The anticipated project schedule proposed for this matter is as follows: 

 IRM Vapor Extraction Well Pilot Test Work Initiated   Week of January 27, 2014*  
 SSDS System Installation Work Initiated    Week of March 3, 2014 
 SSDS System Work Completed     Week of July 21, 2014 
 IRM 3DMe™ Application Work Initiated     Week of July 21, 2014  
 IRM 3DMe™ Application Work Completed    Week of August 11, 2014 
 Submission of Final SSDS Design Report    Week of August 25, 2014 
 Submission of In Situ Treatment Status Report    Week of December 29, 2014  

(Including 1st quarterly monitoring event) 
 Submission of SSDS Status Report      Week of March 9, 2014  

(Including 2nd quarterly monitoring event) 
 Submission of 3rd Quarterly Monitoring Report   Week of June 29, 2015 
 Submission of IRM Completion Report     Week of September 28, 2015  

(Including 4th quarterly monitoring event) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
* Note: Assumes IRMWP approval from the NYSDEC by week of January 20, 2014 
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FIGURE 1 -  Location Map
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2050 Western Avenue Guilderland, NY



NOTE: As built drawing copied from Irving Paris, Architect, AIA.The as-builts
are for illustration purposes associated with a 2013 subsurface investigation.
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Figure 2: As-Built Drawings - Star Plaza
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Figure 3:  Soil Boring & Monitoring Well Location Map
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Figure 4:  Groundwater Contour Map (03/18/13)
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Figure 5:  Soil Quality Results Map
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GP-5-12/S-4B (17-18' bgs)
TCOVC: 3,500
CIS: 2,100 / PCE: 1,400
GP-5-12/S-5 (25 - 27' bgs)
TCVOC:8.0
CIS: 8.0
PERC: 140 / Trans: 1.4

GP-6-12/S-4 (17 - 20' bgs)
TCVOC: 18,080
CIS: 500 / PCE: 17,000 
TCE: 580

GP-7-12/S-1 (0 - 5' bgs)
TCVOC: NDGP-3-12/S-4 (15 - 20' bgs)

TCVOC: 9,700
PCE: 9,7000

GP-2-12/S-3 (10 -15' bgs)
TCVOC: 11,520
PCE: 11,000 / TCE: 520
GP-2-12/S-5 (23 - 25' bgs)
TCVOC: 31.0
PCE: 26.0 / TCE: 5.0

GP-11-12/S-4 (17 - 20' bgs)
TCVOC: 5,200
CIS: 3,600 / PCE: 1,600

GP-13-13/S-4 (12 - 15' bgs)
TCVOC: 79.9
PCE: 74 / TCE: 5.4 / OTHER: 211
GP-13-13/S-6 (24 - 26' bgs)
TCVOC: ND

GP-14-13/S-5B (18 - 20' bgs)
TCVOC: 11,023.2
CIS: 6.2 / PCE: 11,000 / TCE: 17
GP-14-13/S-6 (24 - 26' bgs)
TCVOC: ND

GP-19-13/S-3A (10 - 13')
TCVOC: 13.0
PCE: 13.0
GP-19-13/S-6 (30 - 32' bgs)
TCVOC: ND

GP-15-13/S-1 (0 - 5' bgs)
TCVOC: ND
GP-15-13/S-5 (20 - 22' bgs)
TCVOC: ND GP-16-12/S-5 (25 - 27' bgs)

TCVOC: ND

GP-17-13/S-5 (25 - 27' bgs)
TCVOC: ND

GP-18-13/S-5 (25 - 27' bgs)
TCVOC: ND
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NOTE: All map features are base on a Survey Map 
completed by Northeast Land Surveyors dated April 2013. 
Property Lines are approximated.  Monitoring Well desigantions
denoted date the monitoring well was installed.

Soil Quality 
Results February 2013

Soil Quality Results
 December 2012 & January 2013
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Figure 6:  Groundwarter Quality Results Map
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NOTE: All map features are base on a Survey Map 
completed by Northeast Land Surveyors dated April 2013. 
Property Lines are approximated.  Monitoring Well desigantions
denoted date the monitoring well was installed.

Groundwater Quality 
Results March 2013

Groundwater Quality Results
 December 2012 & January 2013
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NOTE: All graph features are approximate. 
This graph is intended for illustration purpose
associated with a Soil Boring Survery performed
at Star Plaza.  Groundwater concentrations in 
parts per billion (ppb).
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Figure 7: SSDS Building Engineering Control IRM 
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FIGURE 8: 3DMe Bioremedation Treatment Areas
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STAR PLAZA
March 18, 2013

Well Id Ground Elevation
(Feet)

PVC Elevation
(Feet)

Depth to Water
(Feet)

Groundwater
Elevation (Feet)

MW-2 258.28 258.13 11.22 246.91

MW-3 256.01 255.84 8.32 247.52

MW-4 256.93 256.66 9.49 247.17

MW-5 256.53 256.28 8.75 247.53

MW-4-12 258.02 257.74 10.22 247.52

MW-5-12 257.44 256.99 9.50 247.49

MW-8-12 258.59 258.36 10.37 247.99

MW-11-12 259.05 258.79 12.60 246.19

MW-13-13 259.77 259.60 12.56 247.04

MW-14-13 259.77 259.57 12.98 246.59

MW-15-13 254.10 258.79 11.08 247.71

MW-16-13 258.24 257.93 11.19 246.74

MW-17-13 257.22 256.90 12.30 244.60

MW-18-13 259.29 258.83 12.28 246.55

MW-19-13 259.02 258.39 13.25 245.14

E = Estimate NM = Not Measured
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HISTORICAL GROUNDWATER ELEVATION
STAR PLAZA

2050 Western Avenue Guilderland, New York

MONITORING LOCATION
DATE MW-2 MW-3 MW-4 MW-5 MW-4-12

DTW GW ele DTW GW ele DTW GW ele DTW GW ele DTW GW ele

12/28/2012 11.75 246.38 8.50 247.34 9.90 246.76 9.22 247.06 10.83 246.91

01/02/2013 11.70 246.43 8.63 247.21 9.85 246.81 9.18 247.10 10.84 246.90

02/20/2013 11.70 246.43 8.73 247.11 10.01 246.65 9.93 246.35 10.72 247.02

03/06/2013 11.63 246.50 8.70 247.14 9.82 246.84 9.14 247.14 10.55 247.19

03/18/2013 11.22 246.91 8.32 247.52 9.49 247.17 8.75 247.53 10.22 247.52

MONITORING LOCATION
DATE MW-5-12 MW-8-12 MW-11-12 MW-13-13 MW-14-13

DTW GW ele DTW GW ele DTW GW ele DTW GW ele DTW GW ele

12/28/2012 10.03 246.96 NI NI NI ----- NI NI NI NI

01/02/2013 10.07 246.92 10.74 247.62 13.17 245.62 NI NI NI NI

02/20/2013 9.95 247.04 10.80 247.56 13.04 245.75 12.75 246.85 13.21 246.36

03/06/2013 9.81 247.18 10.69 247.67 12.96 245.83 12.77 246.83 13.24 246.33

03/18/2013 9.50 247.49 10.37 247.99 12.60 246.19 12.56 247.04 12.98 246.59

MONITORING LOCATION
DATE MW-15-13 MW-16-13 MW-17-13 MW-18-13 MW-19-13

DTW GW ele DTW GW ele DTW GW ele DTW GW ele DTW GW ele

12/28/2012 NI NI NI NI NI NI NI NI NI NI

01/02/2013 NI NI NI NI NI NI NI NI NI NI

02/20/2013 11.79 247.00 11.98 245.95 12.79 244.11 12.54 246.29 13.69 244.70

03/06/2013 11.55 247.24 11.62 246.31 12.65 244.25 12.53 246.30 13.61 244.78

03/18/2013 11.08 247.71 11.19 246.74 12.30 244.60 12.28 246.55 13.25 245.14
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staGed reLease, pH neutraL, 
factorY eMuLsified eLectron donor

3-d MicroeMuLsion® factorY eMuLsified

Factory emulsified 3-D Microemulsion is a unique  electron donor material that offers 
an engineered, 3 stage electron donor release profile, pH neutral chemistry and 
is delivered on-site as a factory emulsified material. This new molecule also 
exhibits a novel hydrophile-lipophile balance (HLB) which provides maximum 
subsurface distribution well beyond that of emulsified vegetable oils.

•	 3 Stage Electron Donor Release Profile Avoids Multiple 
Re-applications Saving Time and Money

This feature optimizes start to finish timing of the enhanced reductive 
dechlorination process through an immediate, mid-range and long-term 
electron donor release. Without a 3 stage release profile, bioremediation efforts 
are inefficient, causing gaps in electron donor supply and requiring multiple 
injections. Factory emulsified 3-D Microemulsion offers a 3 stage electron donor 
release for optimal results (Figure 2).

 Stage 1 - Immediately available free lactic acid (lactate) is fermented rapidly 

 Stage 2 - Controlled-release lactic acid (lactate esters and polylactate esters) are metabolized at a more controlled rate 

 Stage 3 - Free fatty acids and fatty acid esters are converted to hydrogen over a mid to long-range timeline giving  
   factory emulsified 3-D Microemulsion an exceptionally long electron donor release profile

fiGure 2:  Factory Emulsified 3-D Microemulsion Electron Donor Release Profile

Lactate

poLYLactate esters 

free fattY acids & fattY acid esters 

0 1 Year

staGe 1

staGe 2

staGe 3

2 Year 3 Year 4 Year

REGENESIS / 1011 Calle Sombra / San Clemente / CA 92673-6244 / USA / T:  949.366.8000 / F:  949.366.8090 / www.regenesis.com

fiGure 1: Microscopic view of factory emulsified 3-D 
Microemulsion.
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3-D Microemulsion® Factory Emulsified

As delivered, the 3-D Microemulsion factory emulsified product is a significant change compared to the

physical state of standard 3-D Microemulsion. Whereas the standard 3-D Microemulsion is delivered in a

concentrate form that requires an emulsification step prior to application, factory emulsified 3-D

Microemulsion is delivered as a ready-to-apply, factory emulsion. It does not require shearing or any

another other emulsion making steps. The only pre-application requirement is a quick stir and any

required/recommended dilution of the factory emulsified 3-D Microemulsion with an appropriate

volume of clear water.

Material Overview Handling and Safety

3-D Microemulsion factory emulsified is shipped and delivered as an emulsion of 2 part water to 3 parts

active ingredient. Packaging is available in 275 gallon totes and/or 55 gallon drums.

 Each tote typically has a gross weight of 2,000 pounds

 Each drum has a weight of 400 pounds

At room temperature, 3-D Microemulsion factory emulsified is a liquid material with an appearance and

viscosity roughly equivalent to milk. The microemulsion is not temperature sensitive above 50ºF (10ºC).

If the user plans to apply the product in cold weather, consideration should be given to warming the

material to above 50ºF so that it can be more easily handled. The material should be stored in a warm,

dry place. It is common for stored factory emulsified 3-D Microemulsion to settle somewhat in the

container while in transit, a quick pre-mix stir using a hand held drill, equipped with paint mixer

attachment will rapidly re-homogenize the microemulsion. Factory emulsified 3-D Microemulsion is non-

toxic, however field personnel should take precautions while handling and applying the material. Field

personnel should use appropriate personal protection equipment (PPE) including eye protection. Gloves

should be used as appropriate based on the exposure duration and field conditions. A Material Safety

Data Sheet (MSDS) is provided with each shipment. Personnel who operate field equipment during the

installation process should have appropriate training, supervision, and experience and should review the

MSDS prior to site operations.
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3-D Microemulsion® Factory Emulsified Field Homogenization using a
Cordless Drill Equipped with a Paint Mixing Attachment

Design and Specifications

Designs for 3-D Microemulsion factory emulsified remain unchanged from standard 3-D Microemulsion.

An additional application method has been added with the use of a Dosatron® metering system.

Composition and associated physical properties of factory emulsified 3-D Microemulsion are as follows:

Density: is approximately 1 g/cc (8.34 lbs/gallon) at 20oC/68oF
Physical Form: liquid, composed of 2 part water to 3 parts Factory Emulsified 3-D Microemulsion (2:3)

The 3-D Microemulsion factory emulsion can be diluted water a (v/v) volume to volume basis to produce

the desired diluted concentration. Most typical concentrations range from 1 to 10% (v:v); more dilute

concentrations can be easily produced using the water volumes provided in the table below.

Higher dilution rates are governed by the following technical considerations:

 Factory emulsified 3-D Microemulsion required to treat the estimated contaminant
mass

 Target pore volume in which the Factory Emulsified 3-D Microemulsion is applied

 Available application time (aquifer acceptance rate)
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Although using a more dilute microemulsion will produce a greater volume of the material, it will also

lower the delivered concentration. Thus, the benefit of using a higher dilution rate (to affect a greater

pore volume of the subsurface aquifer) is offset by the lower factory emulsified 3-D Microemulsion

concentration. Another important consideration is the aquifer’s capacity to accept the volume of

material (i.e., the aquifer’s hydraulic conductivity and effective/mobile porosity).

It is important that the user consider the 3-D Microemulsion factory emulsion dilution rate to be

employed at a project site. The resulting emulsion volume will dictate the site water requirements and

the time required for injection, etc. If the subsurface does not readily accept the volume as designed,

the user can simply reduce the amount of water, thereby lowering the volume of subsequent batches.

For more information on design and material dilution rates to meet specific site conditions, please

contact Regenesis Technical Services.

The following table provides a quick reference to the dilution water necessary for some common

application rates:

3-D Microemulsion

Factory Emulsified

(%)

3-D Microemulsion

Factory Emulsified

(mg/L)

3-D Microemulsion

Factory Emulsified

(gal)

Clear Water

(gal)

Resulting

Volume

(gal)

10 100,000 1 9 10

5 50,000 1 19 20

3 30,000 1 32 33

2 20,000 1 49 50

1 10,000 1 99 100

EXAMPLE: Create a 50,000 mg/L factory emulsified 3-D Microemulsion material

 Dilute each gallon of material with 19 gallons of water resulting in a 20 gallon material volume

3-D Microemulsion® Factory Emulsified Dilution

There are two basic approaches for dilution of factory emulsified 3-D Microemulsion. These approaches

are referred to as “on demand” and “batched” and are discussed below:
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On Demand – Dosatron® Metering System
This method consists of the dilution and application of factory emulsified 3-D Microemulsion in “real
time”. This is typically accomplished at the well head and is used almost exclusively via dedicated
injection well applications. These systems are designed to dilute the material “in-line” and on an “as
needed” basis. The most common metering system used for this purpose is the Dosatron® System. This is
a volume-based metering system that is positioned at the surface and on individual well heads. These
units create a targeted dilution of factory emulsified 3-D Microemulsion in water by metering a set
volume of the material into a set volume of clear water passing through and powering the device. Thus,
fluctuations in the water flow volume or pressure will not result in a change in the rate of factory
emulsified 3-D Microemulsion delivered. This device will maintain consistent water to emulsion ratio
regardless of water flow rate or pressure.

NOTE: prior to use, each drum or tote of factory emulsified 3-D Microemulsion should be stirred
thoroughly using a paint mixer equipped drill.

In this method, each delivery point is manifold to a central clear water holding tank via a manifold

system as shown below. Typically, a single pump is placed between the holding tank and the manifold,

this pump is used to pressurize the system and to maintain the flow of clear water through the manifold

and to the individual application points. A flow meter/totalizer, pressure gauge and ball check valve

should be present between the manifold effluent and each Dosatron unit to allow the applier to

regulate and monitor individual application rates. This will aid in determining each application point’s

optimal acceptance rate. Please refer to the User’s Manual for your Dosatron. Additional information

and specific set up information is available on the Dosatron® Website at

http://www.dosatronusa.com/search-results.aspx?QueryExpr=manuals .
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Dilution of the Factory Emulsified 3-D Microemulsion
®

in a Batched Configuration

Batched
This method consists of preparing a pre-determined volume of dilute factory emulsified 3-D
Microemulsion and storing it in a batch tank until applied. Delivery of the dilute microemulsion can be
to a single delivery point (or well) or multiple delivery points via a manifold system, in either case the
injection location must be plumbed to the factory emulsified 3-D Microemulsion holding tank and
account for the issues outlined in the Application Methods introduction (below). The delivery of dilute
microemulsion is typically via wells or direct push injection points that are connected to the central
diluted microemulsion tank via a manifold system and include a dedicated inline flow meter/totalizer,
pressure gauge and ball valve for each well or injection point. Often a single pump is placed between the
dilute microemulsion tank and the manifold, this pump is used to pressurize the system and maintain
flow of the dilute factory emulsified 3-D Microemulsion through the manifold and application points.
The flow meter/totalizer and pressure gauge allow the applier to monitor application rates and back
pressure for each well or injection point and thus the aquifer’s acceptance rate. A simple manifold
system with pressure gauges and flow meter/totalizer is shown below. NOTE: upon dilution the
material should be stirred on a periodic and regular basis (as shown above).

3-D Microemulsion

Factory Emulsion

Dilute

3-D Microemulsion

Factory Emulsion

Water Supply Line



REGENESIS 3-D Microemulsion® Factory Emulsified
Factory Emulsified, pH Neutral, Staged Release, Electron Donor Emulsion

PRODUCT APPLICATION INSTRUCTIONS

6

www.regenesis.com

Factory Emulsified 3-D Microemulsion® Application

The application of the dilute factory emulsified 3-D Microemulsion is typically accomplished by injection

via direct-push points (DPI) or dedicated injection wells. Regardless of which delivery option is used,

dilution of the factory emulsion prior to application is most appropriate. Application can be performed

using pressure or gravity feed.

At a minimum the applier should use the following instrumentation to monitor application:

 Pressure gauges

o psi range should be selected based site specific conditions

 aquifer conductivity (anticipated aquifer acceptance rate)

 pump type (e.g. double diaphragm vs. positive displacement pumps)

 application methods [Direct Push Injection vs. Injection Wells]

 not-to-exceed pressures

 In-Line Flow Meters

o range should be selected based on site specific requirements

 Pressure-Relief Valves for prevention of pressure buildup in various segments of the application

tooling

o positioning of pressure relief valves should be considered in the following locations

 At or along product delivery lines or manifold

 The injection well head or direct push injection rod → product delivery hose 

connection

For direct assistance or more information contact us at 1-949-366-8000 or send an e-mail to

tech@regenesis.com
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3-d MicroeMuLsion® factorY eMuLsified

•	 A Unique Hydrophile/Lipophile Balance (HLB) Enhances
 Distribution and Limits Reduction in Hydraulic Conductivity

The HLB feature allows the product to distribute in the subsurface 
via micellar movement. During this process, microscopic colloidal 
aggregates (micelles) continuously propagate from areas of high 
concentration to those of lower concentration moving the factory 
emulsified 3-D Microemulsion electron donor material into areas 
beyond those affected by the initial injection. This enhanced 
distribution mechanism  allows for greater spacing between injection 
points and less time required for material application. Additionally, 
due to its unique hydrophile-lipophile balance, applications of factory 
emulsified 3-D Microemulsion have not resulted in the significant 
aquifer blockage as seen with the use of emulsified oil products.

•		 Highly Efficient Application Designs

When designing an in situ remediation project with factory emulsified 
3-D Microemulsion, application designs are based on mass balance 
and stoichiometric demand from the contaminant, competing electron 
acceptors and a minimum total organic carbon (TOC) loading. This 
often results in a more efficient dosing requirement compared to 
design methods employed by other electron donor suppliers.

•		 Neutral pH 

Neutral pH minimizes potentially harmful impacts to beneficial biodegrading microorganisms required to metabolize chlorinated 
contaminants. This feature can be highly valuable when the microemulsion is used in conjunction with pH-sensitive commercial 
bioaugmentation cultures

•		 Injection-Ready Formulation, Simple and Easy Application

3D Microemulsion is delivered on-site as a factory emulsified, injection-ready product. It can be applied as delivered or further 
diluted and mixed with additional site water to form a higher-volume ready-to-inject microemulsion. This material can be 
applied through a variety of application techniques including permanent or temporary injection wells and direct-push points.

•		 Choose from a Range of Packaging Options

Factory emulsified 3-D Microemulsion can be delivered in 400 lb. drums, 2000 lb. totes and large volume tanker trucks making 
shipping, receiving and application on any site simple and convenient (Figure 3).

REGENESIS / 1011 Calle Sombra / San Clemente / CA 92673-6244 / USA / T:  949.366.8000 / F:  949.366.8090 / www.regenesis.com

 

fiGure 3:  A 2000 lb. tote of factory emulsified 3-D Microemulsion. 
The material can be delivered in drums, totes or tanker trucks.
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HEALTH & SAFETY PLAN 
 
PROJECT INFORMATION 
 
A. Project Site: Star Plaza Site  
 
B. Project Activities: 
   o Drilling Services / Monitoring Well Installation / Excavation Services  
   o Soil and Groundwater Sampling Services 

o Sub Slab Depressurization System Installation Services 
o In-Situ Soil & Groundwater Treatment Services 

    
C.  Location:  2050 Western Avenue Guilderland, New York  
 
D. Name and Address of Owner/Lead Contacts:  

Star Plaza 
2050 Western Avenue 
Guilderland, New York 12084 
 

E. Emergency Contacts & Project Phone Numbers: 
1. Town of Guilderland Fire Department (911)  (518) 456-5000  
2. St. Peters Hospital     (518) 525-1550 
3. Northeastern Engineering Technologies PLLC  (518) 884-8545 
4. Northeastern Environmental Technologies Corporation (518) 884-8545 
5. Phoenix Environmental Laboratories   (860) 645-1102 
6. NYS Department of Environmental Conservation – R4 (518)-356-2045 
7. State Police Department (911)    (518) 382-5263 
8. Underground Facilities Protection Organization   (UFPO)1-800-962-7962  

 
F. History and Nature of Site 
  

The commercial site is primarily utilized as a retail shopping center. In addition, the second floor of the 
main retail structure located at the Star Plaza is utilized for commercial office purposes. No industrial or 
manufacturing operations exist at the site.  A commercial dry cleaning tenant has operated at the property since 
the early 1970’s.  Based on City directories, One Hour Martinizing (dry cleaner), Route 155 Dry Cleaners and 
Guilderland Dry Cleaners have operated at the Property since at least 1972.  Information received during 
Northeastern Environmental Technologies Corporation (NETC) evaluation of the site indicates that 155 Dry 
Cleaners’ name was changed in 1984 to Guilderland Dry Cleaners.  One Hour Martinizing and The Route 155 
Cleaners were formerly located in the same tenant space as the current Guilderland Dry Cleaners.  NETCs 
review of available utility records reflect the use of a private sanitary waste disposal septic system near the 
southwest corner of the subject property during the earlier period that dry cleaning operations took place at the 
site during the late 1960 - 1973 period.  Utility plans indicated that the septic system consisted of an existing 
2,000-gallon septic tank, a "new" septic tank, and a leach field. The plans indicated that the sanitary waste line 
from the area of the dry cleaning tenant space discharged to the 2,000-gallon septic tank, which in turn flowed to 
the leach field. The plan did not depict the construction of the septic tank. The plan indicated that the septic tank 
was located approximately 70 feet southeast of the leach field.   

NETC completed a focused invasive testing program at the Star Plaza during the period December 6, 
2012 and January 3, 2013.  Although the existing dry cleaning tenant no longer uses, stores, or handles PCE, 
the results of the SVI, soil and groundwater sampling work confirmed the presence-detection of PCE and its 
associated daughter compounds at the Star Plaza site.  The chlorinated volatile organic compound (cVOC) 
impacts were found south and west of the Guilderland Dry Cleaning tenant space.  The most ostensible soil 



INTERIM REMEDIAL WORK PLAN  
STAR PLAZA – NO. R4-2013-0129-12 
PAGE 2 
  

NORTHEASTERN ENGINEERING TECHNOLOGIES PLLC 

impacts were found southwest of the Guilderland Dry Cleaner in the 10.0 to 20.0 ft. soil horizon.  In most cases 
the dissolved phase impacts are low in chemical concentration and exhibit natural dechlorination (the presence 
of cis-1,2-Dichloroethene, Trichloroethene and Vinyl Chloride).  As a result of the detection of cVOC in the 
subsurface, calls were made to the New York State Department of Environmental Conservation (NYSDEC).  
NETC and the agents of Star Plaza Inc. met with representatives of the NYSDEC on January 29, 2013 to 
discuss assessment and mitigation measures considered appropriate for the conditions documented at the site.  
NETC prepared a site characterization work plan to further define the areal extent of the cVOCs identified at the 
site based on specific technical opinions received from the department during the January 29, 2013 meeting and 
subsequent regulatory opinions received (via email) on February 1, 2013.  A work plan for the site 
characterization (SC) measures deemed appropriate for this matter was submitted to the NYSDEC on February 
12, 2013 to pursue Order on Consent No. R4-2013-0129-12.     

The SC work was initiated by NETC in February 2013 to: collect data of sufficient quality and quantity to 
adequately characterize the nature and extent of the PCE impacted soil and groundwater at the Property, 
evaluate contaminant migration and characterize the potential exposure to human health and the environment.  
This work was performed in accordance with the New York State Department of Environmental Conservation 
Department of Environmental Remediation Technical Guidance for Site Investigation and Remediation (DER-10) 
dated May 2010.  Details of the SC are provided in the Draft Site Characterization report dated April 2013.  

 
The unconsolidated deposits identified during the SC work in descending order, are a fining downward 

sequence of permeable glaciolacustrine coarse to fine sand with varying amounts of silt and a low permeable 
varved silt and clay.  No bedrock or drilling refusal was encountered during the soil boring program.  No visual 
and / or olfactory indications of chemical impacts were identified at the soil boring advanced at the sites.  Soil 
samples collected during the soil boring program identify low level VOC soil gas detection‘s that range from non-
detect concentrations (i.e., 0.000 ppm) to a high of 41.4 parts per million (ppm).  The most ostensible soil 
impacts were recorded at soil boring GP-5-12 at a depth of 17.0 - 20.0 feet below grade.  With the exception of 
GP-15A-13, groundwater was encountered in each of the soil boring locations advanced at the site.   
 

Groundwater levels established during the period from December 2012 - March 2013 using the existing 
network of wells has ranged from 8.32 ft. (MW-3) to 12.98 ft. (MW-14-13) below ground surface.  No non 
aqueous phase liquid (NAPL) impacts were identified in the network of wells.  Groundwater flow in the network of 
wells completed in the glaciolacustrine sand deposit is from southeast to northwest.  Potentiometric surface 
elevations in the surficial unconfined aquifer range from ± 244 - 248 ft. above mean sea level (AMSL) and 
demonstrate an overall increase in groundwater elevations during the December 2012 - 2013 monitoring period.  

 
The soil quality data assimilated during the SC identify the cVOC detections at the site are limited, low in 

concentration and confined to depth < 27.0 feet below grade.  All cVOC concentrations exist below the New York 
State Department of Environmental Conservation’s (NYSDEC) restricted use soil cleanup objectives as specified 
in Part 375-1 General Remedial Program Requirements Section 375-6.8b.  Similarly, unrestricted SCO (as 
specified in Part 375-1 General Remedial Program Requirements Section 375-6.8a) exceedances identified at 
the commercial property are limited to the 10.0 to 20.0 ft. soil horizon in soil borings GP-2-12/S-3, GP-3-12/S-4, 
GP-5-12/S-4B, GP-6-12/S-4, GP-11-12/S-4, and GP-14-13/S-5B located west of the dry cleaning tenant space. 
 

The groundwater quality data acquired at the site identified (19) of the (20) areas sampled to be 
unaffected by PCE and its associated daughter cVOCs or were found to contain only low cVOC detections with 
total concentrations of < 490 ppb. The most significant cVOC detections were identified at MW-11-12 with a total 
cVOC concentration of 1280 ppb.   

 
With the exception of tenant space east of the Guilderland Dry Cleaner and the Guilderland Dry Cleaner 

tenant space, the soil vapor and in-door air quality data assimilated during this SC identify the cVOC detection to 
be below the mitigation matrix thresholds identified in the NYSDOH guidance document. 

 
The measures considered technically viable and cost-effective to address the historic chlorinated solvent 

detections documented at the Star Plaza site include a combination of building engineering measures to control 
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vapor intrusion and shallow groundwater treatment.  The focus of the IRM work will include (3) primary areas of 
concern (AOC), namely the Guilderland Dry Cleaners tenant space, areas south of the STAR Plaza loading dock 
and areas southwest of the main retail structure. 

 
 The HASP describes protection standards, practices and procedures pertaining only to this IRMWP.  
The HASP is written with the intent of developing the awareness of site personnel to the health and safety 
hazards, which may exist, thereby avoiding unnecessary risks.  The HASP establishes mandatory safety 
practices, procedures and personal protection standards and applies to all field personnel associated with 
the IRM work.  All personnel who perform project activities associated with the CAP will familiarize 
themselves with this HASP and comply with its requirements.  Personnel will sign and date the "Tailgate 
Safety" form prior to entering any area on site suspected of being contaminated with hazardous materials 
(or any other such restricted areas - See Attachment A). 
 
Note: 
1. All information contained herein shall be reviewed by on site personnel prior to entering the work  
 zone. 
 
2. This HASP applies to all Northeastern Engineering Technologies PLLC and NETC personnel and its 

assigned representatives only.  Outside agent/contractors are responsible for their own internal 
Health and Safety Plan(s) prior to entering the site. 

 
G. Project Objectives: 
 

The objective of the corrective action work will include managing the cVOCs that have been detected at 
concentration ratios above the NYSDOH’s “Mitigation” threshold at the Dorato’s Restaurant and Guilderland Dry 
Cleaners tenant spaces, as well as addressing groundwater exceedances to the NYSDEC 6NYCRR Part 703 
water quality standards located south and west of the Guilderland Dry Cleaners tenant space.   
 

The data developed thus far is sufficient for delineating the extent of the cVOC impacts such that the 
implementation of sub slab depressurization systems (SSDS) in the form of a soil vapor extraction system, in 
areas of the structure found to contain SVI risks at the “mitigation” threshold combined with in Situ groundwater 
treatment measures is considered a viable interim remedial measure (IRM).  The SSDS and groundwater 
treatment IRMs advocated for the site will afford both the engineering controls considered appropriate for SVI 
conditions in the main retail structure and will ultimately improve residual conditions, if any, in areas down 
gradient of the site.  This work will be accomplished through a focused soil & groundwater-remedial program 
using conventional environmental field methods (i.e., excavation, drilling, standard soil and ground water 
sampling methods) at the site.   
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H.  Site/Waste Characteristics 
 
Waste Types:  Liquid     X    Solid    X      Sludge          Gas    X        
Characteristics: Corrosive           Ignitable            Radioactive        Volatile  X  
Toxic  X_   Reactive __ Unknown _____ 
 
I.  Field Work Description:  
 
 The areas under for consideration generally include areas previously found to contain PCE soil and 
groundwater impacts.  The field services will be directed in part the pilot scale test for the SVE system and 
field conditions during the IRM work.    During the evaluation ambient air monitoring work will be performed 
at each sampling location to consider the presence of volatile organic compounds (VOC) that could 
compromise the environmental conditions of the site and / or surrounding area. 
 
J. Project Work Tasks: 
 Task 1: Drilling, Well Installation & SVE Pilot Test  
 Task 2: Groundwater Sampling Services  
 Task 3: HRC 3DMe injection services & SSDS Building Engineering Control Installation Services   
 Task 4: Mapping Services 
 Task 5: Groundwater and Vacuum Monitoring Services 
 
Comments: 
 
 Based on site conditions a modification to the scope of work may be deemed necessary.  Any 
modification to the scope of services outlined in this HASP will first be endorsed by the DEC and/ or its 
assigned representatives. 
 
Project Team Members: 
Project Engineer:    Keith Rupert  
Project Coordinator & Safety Officer (PCSO): Jeffrey Wink & Todd Scott  
Geologist (Alternative PCSO):   Todd Scott, Robert Gray 
Project Scientist (Alternative PCSO):  Robert Gray    
Equipment Operator:    Steve Cline  
Field Technicians:    Matthew Wink, Brent Cline 
      
K. Hazard Evaluation 
 
 The suspected hazards which may exist at the Star Plaza site during site activities can be grouped 
into three categories; chemical; heat stress; and physical hazards associated with the operation of 
machinery  
 
Chemical Hazards 
  
 Chemical compounds previously identified at the site can be categorized as chlorinated based 
hydrocarbons.  All previous site assessment services have been performed in level "D" protection.   On this 
basis, continuous respiratory protection is not indicated for most field activities.  However, the necessity of 
respiratory protection will be based on continuous gas monitoring to be performed during all test drilling 
work.   
 
 No planned removals of buried chemical containers will be conducted during this phase of work.   
These restrictions on types of work to be performed during site investigation substantially decrease the 
potential for exposure to gases and vapors, as well as the direct exposure to suspected hazardous 
chemicals.     
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Heat Stress 
 
 Field activities during site investigation phases will be conducted during the summer months.  
Therefore, heat stress will be of concern.  Heat stress prevention and symptoms are further discussed in 
Section T. 
 
Physical Hazards 
 
 Physical hazards exist during the operation of earth moving / drilling machinery.  These types of 
accidents may involve a wide range of bodily injuries and will be managed using conventional first responder 
first aid pursuant to EMS protocol as outlined in Sections S. 
 
L. Personnel & Responsibilities 
 
Listed below are key personnel involved with the project.  Their responsibilities are also included: 
 
 1. PROJECT COORDINATOR / SITE SAFETY OFFICER 
 
 The project coordinator / site safety (PCSO) officer will direct the site investigation.  After the project 
starts and the PCSO has had time to evaluate the potential for hazardous site conditions, he or she may 
determine that a member of the project team may assume site safety officer duties.  The primary 
responsibilities of the PCSO are: 
 
o Assuring that all personnel are aware of the potential hazards of the site as well as the proper and 
 improper procedures for handling those hazards, should they occur, including all health and safety 
 provisions and standards in this HASP. 
 
o Assuring that the proper personnel protection equipment is available and utilized properly by all site 
 personnel. 
 
o Assure that site personnel observe the appropriate work practices procedures. 
 
o Monitoring the performance of personnel to ensure that mandatory health and safety procedures  
 are adequate and correcting any performances that do not comply with the HASP. 
 
o Preparation and submittal of any and all project reports including progress, accident incident and  
 contractual. 
 
 2. SITE PERSONNEL 
 

Site personnel will be those individuals involved in field operations.  Their primary responsibilities 
will be: 

 
o Perform all required work safely. 
 
o Familiarize them with and understand the HASP, including proper use of personal protection 
 equipment. 
 
o Report any unsafe conditions to supervisory personnel. 
 
o Be aware of signs and symptoms of potential exposure to site contaminants and weather stress. 
 Based on the limited scope to the SI on site personnel will be responsible for multi tasks as  
 designated by the PCSO. 
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M.  Emergency Services  
 
 Emergency services (fire, police, ambulance, and local hospitals) will be notified as applicable to 
activities at the site.  Emergency telephone numbers, will be conspicuously posted next to the field 
telephone.  All field personnel will be made aware of the location of the site telephone and the directions to 
the closest emergency facility. 
 
 All field personnel will be trained in the recognition of heat stress (heat cramps, heat exhaustion, 
heat stroke) related to working in warm weather conditions.  No person will work alone in the field; the buddy 
system will be strictly enforced and each will visually monitor his buddy as often as possible.  Heat stress is 
discussed in more detail in Section T. 
 
 Water and first aid supplies will be strategically located on site for immediate access by on-site 
personnel.  In the event of skin or eye contact with hazardous materials, the affected personnel will be 
immediately rinsed and brought to a physician.  Subsequent to any emergency incident, a report describing 
the incident and those persons involved will be written and submitted to the PSOC. 
 
N. Health & Safety Training 
 
 All field personnel will have received a "Health and Safety Training Course" for hazardous waste 
operations mandated by OSHA (29 CFR 1910.120).  Appropriate personnel will receive the additional 8-
hour supervisor's training. 
 
 Prior to starting work, the PCSO will conduct a training session to assure that all field personnel 
understand their safety responsibilities.  All personnel will be instructed on potential health and safety 
hazards. 
 
Specifically, the following topics will be covered in the initial training session: 

- Potential routes of contact with contaminants. 
 

 - Types, proper use, limitations and maintenance of applicable protective    
  clothing and equipment. 
  

- respiratory protection using air-purifying respirators equipped with organic vapor and acid 
gas cartridges.  This will include use, maintenance, storage, and limitations of use. 

 
 - Proper decontamination procedures and adherence to work zone boundaries. 
  

- Proper waste/cuttings handling and disposal procedures.   
 

- Reporting of accidents and availability of medical assistance. 
  

- Recognition of symptoms and signs which indicate overexposure to contaminants or other 
  hazards. 
 
 Each morning prior to the commencement of the day’s work, on-site personnel will review the 
scheduled work for the day and health and safety procedures to be utilized with all team members.  
Additional training sessions will be conducted whenever any changes in health and safety hazards or 
procedures warrant it. 
 
O. Standard Operating Safety Procedures 
 
 Standard operating safety procedures include precautions and operating practices that all 
responding personnel should follow.  These include: 
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1. PERSONAL PRECAUTIONS 
 

 - No contact lenses may be worn on-site. 
  

- Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the  
  probability of hand-to-mouth transfer and ingestion of material is prohibited in any area  
  designated contaminated. 
  

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

- No facial hair which interferes with a satisfactory fit of the mask-to-face-seal is allowed on 
  personnel required to wear respirators. 

 
 - Contact with contaminated or suspected contaminated surfaces should be avoided.   
  Whenever possible, do not walk through puddles, leachate, discolored surfaces, kneel on 
  ground, lean, sit or place equipment on drums, containers, or the ground. 
  

- Medicine and alcohol can increase the effects from exposure to toxic chemicals.  Unless  
  specifically approved by a qualified physician, prescribed drugs should not be taken by  
  personnel where the potential for absorption, inhalation or ingestion of toxic substances  
  exists.  Alcoholic beverages should be avoided during off-duty hours, if possible. 
 
2. OPERATIONS 
  

- All personnel entering the site must be thoroughly briefed on anticipated hazards,  
  equipment to be worn, safety practice to be followed, emergency procedures, and  
  communications. 
  

- Any required respiratory protection and chemical protective clothing must be worn by all  
  personnel entering areas designated for wearing protective equipment. 
  

- Personnel on-site must use the buddy system at all times.  
  

- Visual contact must be maintained between field and safety personnel. 
  

- During continual operations, on-site workers act as safety backup to each other.  Off-site  
  personnel provide emergency assistance. 
  

- Personnel should practice unfamiliar operations prior to performing the actual procedure. 
  

- Entrance and exit locations shall be designated and emergency escape routes delineated 
  by the PCSO. 
  

- Communications using radios, hand signals, signs, or other means must be maintained  
  between personnel at all times.  Emergency communications will be prearranged by the  
  PCSO in case of radio failure, necessity for evacuation of site, or other reasons. 
 

- Personnel and equipment in the contaminated area should be minimized, consistent with 
effective site operations. 

 
- All field personnel should make full use of their senses to alert themselves to potentially  

  dangerous situations which they should avoid, e.g., presence of strong and irritating or  
  nauseating odors. 
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- Field personnel should be familiar with the physical characteristics of the site, including: 
  +  wind direction in relation to contamination zones; 
  +  accessibility to associates, equipment, and vehicles; 
  +  communications; 
  +  operation zones; 
  +  site access; and 
  +  nearest safety shower and eyewash station. 
  

- Procedures for leaving a contaminated area must be planned and implemented in  
  accordance with the HASP prior to going on site. 
  

- All visitors to the job site must comply with the HASP procedures.  Personal protective  
  equipment may be modified for visitors depending on the situation.  Any modifications must 
  be approved by the site PCSO. 

 
P. Personal Protection Program 
 
1. PROTECTIVE EQUIPMENT 
 

Protective clothing and respiratory protection will help prevent on-site workers from coming in 
contact with contaminants.  The selection of protective equipment will be based upon the types, 
concentrations, and routes of exposure that may be encountered.  The appropriate level of protection for 
initial site entry will be based upon a conservative assessment of the best available site contamination 
information. 
 
 Based upon known facts relative to the site, Level D protective equipment is indicated during on-site 
work involving drilling and sampling.  During these activities, the minimum required personal protective 
equipment for personnel within the work zone (Hot Zone) will consist of the following: 
 o Hard-hat 
 o Safety glasses (when full-face respirator is not indicated) 
 o Steel-toe work boots 
 o Tyvek suit (optional) or equivalent coverall clothing 
 o Gloves 
 o Safety glasses  
 o Hearing protection  

o Use of the full face APR (equipped with organic vapor and acid gas cartridges) will be 
required when 5 PPM vapor is recorded on the Photoionization detector (PID) or a 
published TLV is documented within the ambient air of the work zone, after which use of the 
respirator will be mandatory. 

 
2. FIELD MONITORING 
 
 During all drilling operations, monitoring of breathing space in proximity to the drilling equipment will 
be conducted with a PID calibrated to read 1:1 for Benzene.  The results of PID monitoring will be used to 
advise personnel regarding existing conditions and to determine policy relative to the use of protective 
equipment.  Monitoring will also be conducted during all drilling operations to detect any release of volatile 
organic compounds (VOC).  This monitoring will be used to protect personnel from unsafe and/or 
unhealthful conditions.  During other on-site activities not involving heavy equipment, sampling or the 
potential exposure to hazardous materials, Level D equipment is optional at the discretion of the site PCSO. 
Additional personal monitoring may be instituted based on the results of the initial field services. 
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Q. Site Control - Work Zones 
 
1. CONTROL AT THE SITE 
 
 The site will be controlled to reduce the possibility of: (1) contact with any contaminants present and 
(2) removal of contaminants by personnel or equipment leaving the site.  The possibility of exposure or 
translocation of substances will be reduced or eliminated by: 
 - Setting up security and physical barriers to exclude unauthorized personnel from the  
  general area. 
 - Minimizing the number of personnel and equipment on-site consistent with effective  
  operations. 
 - Establishing work zones within the site. 
 - Establishing control points to regulate access to work zones. 
 - Conducting operations in a manner to reduce the exposure of personnel and equipment  
  and to eliminate the potential for airborne dispersion. 
 - Implementing appropriate decontamination procedures. 
 
Three contiguous work zones are recommended: 
 Zone I:  Exclusion Zone 
 Zone II:  Contamination Reduction Zone 
 Zone III: Support Zone 
  

Zone I:  Exclusion Zone 
 
 The Exclusion Zone, the innermost of three areas, is the zone where contamination could occur.  
This zone will generally correspond to the immediate work zone surrounding the soil removal zone or drilling 
equipment targeted for the site.  All people entering the Exclusion Zone must wear prescribed levels of 
protection.  An entry and exit checkpoint will be established at the periphery of the Exclusion Zone to 
regulate the flow of personnel and equipment into and out of the zone.  This will assist in verifying the 
procedures established to enter and exit are followed. 
 
 The outer boundary of Zone I, the Hotline, has been established to be a 25 foot radius from the test 
bore / excavation.  The Hotline will be defined by marker cones or similar barriers.  During subsequent site 
operations, the boundary may be modified or adjusted as more information becomes available. 
 
 All personnel within the Exclusion Zone must wear the required level of protection.  Personnel 
protective equipment is designed based on site-specific conditions including the type of work to be 
performed and the hazards that might be encountered.  Different levels of protection may be justified within 
the Exclusion one as determined by the site PCSO after reviewing the specific operations. 
 
 Zone II:  Contamination Reduction Zone 
 
 Between the Exclusion Zone and the Support Zone is the Contamination Reduction Zone which 
provides a transition between contaminated and clean zones.  Based on the nature of this field services this 
will be a flexible zone based on the location of the sampling points but will generally correspond with the 
sites property line.  At this time, the Contamination Reduction Zone is considered to be that area outside the 
storm water silt fence that surrounds the site.  In the event gross contamination is encountered a designated 
site-specific contamination zone and associated reduction corridors will be established by the designated 
PCOS. 
 
 Unless otherwise specified by the PCSO, during drilling operations personnel entering 
Contamination Reduction Zone will be required to wear the prescribed personnel protective equipment, as 
required. 
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 Zone III:  Support Zone 
 
 The Support Zone, the outermost part of the site, is a non-contaminated or clean area.  Support 
equipment is located in the zone; traffic is restricted to authorized site personnel.  Since normal work clothes 
are appropriate within this zone, potentially contaminated personnel clothing, equipment, and samples are 
not permitted, but are left in the Contamination Reduction Zone until they are decontaminated. 
 
R. Decontamination Procedures 
 
 Contaminated equipment and materials leaving the site must be decontaminated or isolated 
appropriately.  All materials will be assumed contaminated if they have been used within the Exclusion 
Zone.  Procedures for decontamination will consist of high pressure cleaning for the earth moving 
equipment, drilling and sampling equipment.  Decontamination procedures may also call for large quantities 
of water, soap and brushes, and a collection system for the contaminated wash water.  Requirements for 
decontamination will be limited by using disposable sampling equipment.  The number of vehicles entering 
the site will be restricted to an absolute minimum.  Only authorized vehicles will be allowed to enter the 
Contamination Reduction Zone.  
  
 Water will be available to team members for rinsing off contaminated material.  Tyvek outer clothing 
will be discarded.  The decontamination area will be set up to decontaminate clothing and equipment of 
team members leaving the Exclusion Zone on an as needed basis.  Decontamination will consist of a 
thorough soap and water wash.  Personal decontamination will become necessary only after personnel 
encountering gross contamination.   
 
 In order to minimize contamination of sample handlers and laboratory personnel, sample bottles will 
be tightly capped in the field, label secured and placed in the appropriate transportation container(s). 
 
S. Emergency Information 
 
1. EMERGENCY SITUATION 
 
 All on site activities present a potential risk to on-site personnel.  During routine operations, risk is 
minimized by establishing good work practices, staying alert, and using proper personal protective 
equipment.  Unpredictable events such as physical injury, chemical exposure, or fire may occur and must be 
anticipated. 
 
Emergency conditions are considered to exist if: 
 
 o Any member of the field crew is involved in an accident or experiences any adverse effects 
  or symptoms of exposure while on site; or 
 o A condition is discovered that suggests the existence of a situation more hazardous than  
  anticipated. 
 
2. EMERGENCY PROCEDURES 
 
a)   General: The following emergency procedures should be followed: In the event of emergency, the 
appropriate contacts identified in the emergency phone numbers list at the front of this HASP shall be 
notified.  This list should be posted conspicuously at the site and next to the site telephone 
 
 o Personnel on site should use the "buddy" system (teams).  
 o Buddies should prearrange hand signals or other means of emergency signals for  
  communications in case of being out of hearing range. 
 o Visual contact should be maintained between "teams" in order to assist each other in case 
  of emergencies. 
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 o In the event that any member of the field crew experiences any adverse effects or  
  symptoms of exposure while on site, the entire crew should immediately halt work and act 
  according to the instructions provided by the PCSO. 
 o The discovery of any condition that would suggest the existence of a situation more  
  hazardous than anticipated should result in the evacuation of personnel and reevaluation 
  of the hazard and the level of protection required. 
 o In the event an accident occurs, the PCSO will complete an Accident Report Form (see  
  Attachment A). Follow-up action shall be taken to correct any situation that caused the  
  accident. 
 
b)  Personal Injury: In case of personal injury at the site, the following procedures will be implemented: 
 
 o On-site personnel administer treatment to an injured worker. 
 o The victim will be transported to the nearest hospital or medical center.  If necessary, an  
  ambulance will be called to transport the victim. 
 
c)  Chemical Exposure: If a member of the field crew is exposed to hazardous chemicals, the 
  procedures outlined below will be followed: 
 
 o Another crewmember (buddy) will remove the individual from the immediate area of  
  contamination. 
 o Precautions will be taken to avoid exposure of other individuals to the chemicals. 
 o If the chemical is on the individual's clothing, first rinse the clothing if possible, and then the 
  clothing should be removed if it is safe to do so. 
 o If the chemical has contacted the skin, the skin will be washed with copious amounts of  
  water. 
 o In case of eye contact, an emergency eyewash will be used. 
 o If necessary, the victim will be transported to the nearest hospital or medical center.  The  
  nature of the injury may require that an ambulance should be called to transport the victim. 
 o All chemical exposure incidents must be reported in writing by the PCSO on an Accident  
  Report Form. 
 
d) Escape Routes: Flags will be positioned at various other locations to indicate wind direction.  In the 
event of an sudden release of fire, all personnel will move away from the immediate area in an upwind 
direction and then to the site exit point.  Personnel downwind of the incident will first move to the perimeter 
of the site and then upwind to a safe distance. 
 
e) Signal for Evacuation: In the event of a sudden release or fire requiring immediate evacuation of 
personnel, the signal for evacuation will be three quick horn signals.  The horns will be kept in a 
conspicuously visible location for quick access by all on site personnel. 
 
f) Other Signals: All equipment will be equipped with a fire extinguisher.  It will also be the operator's 
responsibility to practice fire prevention measures such as periodically cleaning the equipment to keep it 
free of accumulated oil/grease or other combustible materials.  In the event of a drill equipment fire or any 
other fire which cannot be controlled with available fire extinguishers, the local fire department will be 
summoned. 
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T. Thermal Exposure Monitoring  
 
1. GENERAL : Adverse weather conditions are important considerations in planning and conducting 
 site operations.   
 
a) HEAT STRESS 
 Heat stress can result when the protective clothing decreases natural body ventilation.  This can 
occur even when temperatures are moderate.  Various levels of personal protection require low permeability 
disposable suits, gloves and boots, which prevent most natural body ventilation.  Discomfort due to 
increased sweating and body temperature (heat stress) will therefore be expected at the work site. Some 
signs and symptoms of heat stress are: 
 
 o Heat Rash - Continuous exposure to heat or humid air 
 o Heat Cramps - Inadequate electrolyte replacement 
  -   muscle spasm 
  -   pain in the hands and feet 
 o Heat Exhaustion - Inadequate blood circulation 
  -   pale, cool, moist skin 
  -   heavy sweating 
  -   dizziness 
  -   nausea 
  -   fainting 
 o Heat Stroke - Temperature regulation fails and the body temperature rises to critical levels 
  -   red, hot, usually dry skin 
  -   lack of or reduced perspiration 
  -   nausea 
  -   dizziness and confusion 
  -   strong, rapid pulse 
  -   coma 
 
b) Monitoring 
 
 o Heart Rate - Radial pulse will be recorded during a 30-second period as early as possible in 
  the rest period. 
 o If the heart rate is >110 beats/minute at the beginning of the rest period, the next work  
  cycle will be shortened by one-third and the rest period will remain the same. 
 o If the heart rate is still >110 beats/minute at the next period, the following work cycle will be 
  shortened by one-third. 
 o Strip thermometers will be used if deemed necessary to record an individual's temperature 
  at time intervals as follows: 
  Ambient Air Temperature   Interval 
   >70oF     every 3 hours 
   >80oF     every 2 hour 
   >90oF     every 1/2 hour 
 o If normal temperature exceeds 99.6oF (37.6oC), the next work cycle will be shortened by 
  one-third. 
 o If oral temperature still exceeds 99.6oF (37.6oC) at the beginning of the next rest period,  
  the following work cycle will be shortened by one-third. 
 o No worker will be permitted to wear a semi-permeable garment when his/her oral  
  temperature exceeds 100oF (38.1oC). 
 
Recommendations to reduce heat stress: 
 
 o Drink plenty of fluids (to replace loss through sweating) 
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 o Make adequate shelter available for taking rest breaks to cool off. 
 
For extremely warm weather, follow these additional recommendations: 
 
 o Wear cooling devices to aid in ventilation (the additional weight may affect efficiency. 
 o Install portable showers or hose down facilities to cool clothing and body. 
 o Shift working hours to early morning and early evening avoiding the hottest time of the day. 
 o Rotate crews wearing the protective clothing. 
 
c) COLD EXPOSURE 
 Prolonged exposure to cold will occur without proper protection, and the effects of cold exposure 
can be felt in temperatures above freezing as well as below freezing.  Exposure to cold can cause severe 
injury (frostbite) or an overall drop in body temperature.  Fingers, toes, and ears are most susceptible to 
frostbite.  Both the outdoor temperatures and wind velocity play a part in cold weather injuries.  Wind chill is 
used to describe the chilling effect of moving air in combination with low temperatures.  Cold exposure is a 
serious threat to the site personnel that remove protective clothing and expose perspiration soaked 
underclothing to the cool air.  Water conducts heat 240 times faster than air, thus rapidly cooling the body 
and wet clothing.   
 
Systemic hypothermia is caused by exposure to freezing or rapidly dropping temperatures - its symptoms 
are usually seen in 5 stages: 
 
 o shivering 
 o apathy, listlessness, sleepiness and rapid body cooling 
 o unconsciousness, glassy stare slow pulse and respiratory rates 
 o freezing of the extremities (most sensitive to freezing first are the fingers, toes and ears) 
 o death 
 
U. Record Keeping  
 
1. PERSONNEL EXPOSURE 
 
 A site log with a required sign-in, sign-out procedure will document the time spent by each team 
member on the site.  This information will be supplemented by periodic air monitoring in the work zone air. 
 
2. PROTECTIVE EQUIPMENT 
 
 A checklist will track all protective equipment brought into the field each day.  This will ensure that 
decontamination is performed in the field that any additional preparation, such as sanitizing face masks (if 
deemed necessary), is performed in the decontamination area prior to reuse.  Any equipment malfunction 
must be noted on the checklist and repaired before reuse.  Other routine maintenance checks will be 
scheduled and recorded on a regular basis to ensure that protective equipment is effective at all times. 
 
3. INCIDENT REPORTS 
 
 Any chemical release to air, water, or soil must be reported to the PCSO.  Any exposure to 
personnel resulting from such a release or from protective equipment failures must be reported immediately 
to the PCSO and / or other designated personnel as well as in writing within 24 hours. 
 
4. MONITORING EQUIPMENT 
 All air monitoring equipment will be calibrated each day.  Logs will be maintained for each 
calibration. 
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V. Sample Handling , Transportation & Shipment 
 
1. HANDLING 
 
 All samples will be properly labeled and placed in clean containers before being removed from the 
site.  To minimize the hazards to laboratory personnel associated with sample handling, sample volumes 
sent to the lab will be no larger than necessary and all sample containers will be sealed prior to shipment. 
 
2. TRANSPORT 
 
 All samples collected at the site will be taken to a pre designated sample bank to be established / 
designated by the PCSO for preparation for shipment to appropriate laboratories.  No samples, specimens, 
or other materials will be removed from the site other than those, which will be transmitted to the sample 
bank, or to designated disposal areas.  All samples will be properly packaged following the sampling 
protocols to preserve the integrity of the sample and to prevent the inadvertent escape of contaminants.  In 
addition, all samples will be placed in a suitable container before transport to prevent leakage. 
 
2. SHIPPING 
 
 Shipping containers and labeling procedures will follow established protocols.  Samples will be 
packed in ice chests filled with packing material and "Blue Ice".  Department of Transportation regulations 
for sealing and marking the ice chests will be followed.  At this time it is anticipated that all samples will be 
shipped by NETC to NE Analytical or other laboratory subcontractor designated for this work. 
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ATTACHMENT A  
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TAILGATE SAFETY MEETING FORMS 



TAILGATE SAFETY MEETING

Date: Time: Job Number:

Client:

Job Location:

Type of Work:

Chemical Used:

SAFETY TOPICS PRESENTED

Protective Clothing / Equipment:

Chemical Hazards:

Physical Hazards:

Emergency Procedures:

Hospital / Clinic: Phone Number:

Hospital Address:

Special Equipment:

Other:

ATTENDEES

Meeting conducted by:

NAME PRINTED SIGNATURE

NAME PRINTED SIGNATURE
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INJURY REPORT FORMS 



Employee's name: __________________________________________________________ Male__ Female__

Date of birth: ____/____/____          Home telephone # ( ______ )  _________________________________

Home address: ___________________________________________________________________________

City: ______________________________________________ State: ______  Zip Code: _________________

Present classification: __________________________________ How long employed here: _____________

Social Security No.: _______-______-__________  Weekly salary:  ________________________________

Location of accident:______________________________________________________________________

Date of accident: _________________________________________  Time of accident: __________________

Describe fully how accident occurred: (including events that occurred immediately before the accident):

_______________________________________________________________________________________

_______________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Describe bodily injury sustained (be specific about body part(s) affected):  ___________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

Recommendation on how to prevent this accident from recurring:____________________________________

_______________________________________________________________________________________

Name of supervisor: _________________________________________ Phone#_______________________

Name(s) of witness(es): ______________________________________ Phone#_______________________

When did you report the accident to your supervisor? ____________________________________________

To whom did you report the injury?_____________________________________________________________

Do you require medical attention? Yes:_______  No:_______  Maybe:__________

Name of your treating physician:________________________________ Phone#______________________

Signature of employee: ________________________________________  Date: ______________________

Last                                      First                            Middle

Address  Area (loading dock, bathroom, etc.)

Last                                      First

(To be completed by the employee only.)

Employee's Report of Injury

(Attach witness(es) report(s))

204A   01/03
IWIF • 8722 Loch Raven Boulevard, Towson, MD  21286-2235  • www.iwif.com

Form may be copied as needed

IW
IF



Injured employee's name: _____________________________________________

Name of witness: ___________________________________________________ Ph# _________________

Job title of witness: _________________________________________ How long employed here?________

Home address of witness: __________________________________________________________________

City: ______________________________________________ State: ______  Zip Code: _________________

Location of accident: ______________________________________________________________________

Date of accident: _________________________________________  Time of accident: __________________

Describe fully how accident occurred: (including events that occurred immediately before the accident):

_______________________________________________________________________________________

_______________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Describe bodily injury sustained (be specific about body part(s) affected):  ___________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

Recommendation on how to prevent this accident from recurring:____________________________________

_______________________________________________________________________________________

Name of Witnesse's Supervisor: _________________________________________ Ph#_________________

Signature of Witness: ________________________________________  Date: ______________________

Last                                      First                            Middle

 Address/Name of building                                                                            Area (bathroom, etc.)

              Last                                         First

(To be completed by accident witness)
Accident Witness Statement
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(To be completed by the employee's supervisor or other responsible administrative official)

Supervisor's Accident Investigation
Location where accident occurred           Employer's Premises:  Yes        No           Date of accident or illness

                               Job site:  Yes        No
Who was injured? Employee             Time of accident   a.m.

Non-Employee          p.m.
Length of time with firm     Job title or occupation    Name of dept. normally assigned to        How long has employee worked at job

    where injury or illness occurred?

What property/equipment was damaged?     Property/equipment owned by:

What was employee doing when injury/illness occurred?   What machine or tool was being used?    What type of operation?

How did injury/illness occur?      List all objects and substances involved.

 Part of body affected/injured?              Any prior physical conditions?   If so, what?
             Yes        No

 Nature and extent of injury/illness and property damaged (be specific)

PLEASE INDICATE ALL OF THE FOLLOWING WHICH CONTRIBUTED TO THE INJURY OR ILLNESS

____ Failure to lockout ____ Improper maintenance ____ Poor housekeeping

____ Failure to secure ____ Improper protective equipment ____ Poor ventilation

____ Horseplay ____ Inoperative safety device ____ Unsafe arrangement or process

____ Improper dress ____ Lack of training or skill ____ Unsafe equipment

____ Improper guarding ____ Operating without authority ____ Unsafe position

____ Improper instruction ____ Physical or mental impairment ____ Other ____________________

Supervisor's corrective action to ensure this type of accident does not recur: _______________________________________

_____________________________________________________________________________________________________

_____________________________________________________________________________________________________

______________________________________________________________________________________________________

Was employee trained in the appropriate use of Personal Protective Equipment/Proper safety procedures? ... Yes ___ No ____

Was employee cautioned for failure to use Personal Protective Equipment/Proper safety procedures? .......... Yes ___ No ____

Did employee promptly report the injury/illness? ............................................................................................. Yes ___ No ____

Is there modified duty available? ...................................................................................................................... Yes ___ No ____

                 Supervisor's name                                   Supervisor's signature                                Phone#                          Date

204C   01/03 IWIF • 8722 Loch Raven Boulevard, Towson, MD  21286-2235  •  www.iwif.com
Form may be copied as needed

IW
IF


	Appendix A - Figures.pdf
	Fig 1 - Location Map
	Fig 2 - As Built Drawings
	Fig 3 - Soil Boring & Monitoring Well Location Map
	Fig 4 - GW Contour Map 031813
	Fig 5 - TVOC Soil Map 2012 and 2013
	Fig 6 - TVOC GW Map 2012 and 2013
	Fig 7 - IRM SVE Treatment Area
	Fig 8 - IRM Bioremedation Treatment Area

	Appendix B - GW Elevation Data.pdf
	Appx E - GW Elevation Data 031813
	Appx E - GW Elevation Graph
	Appx E - Histo GW Elevation Data




