


 

 
REMEDIAL ACTION WORK PLAN 

 
 

BUILDINGS 1231 & 1253 
NYSDEC SITE #633046 

VERONA RESEARCH FACILITY 
TOWN OF VERONA, ONEIDA COUNTY, NEW YORK 

 
 
 

Prepared For: 
 

Air Force Research Laboratory/ Rome Research Site 
Environmental and Occupational Health Office 

150 Electronic Parkway 
Rome, New York 14414-4516 

 
 
 
 
 

                                  
 
 

Prepared By: 
 

Lu Engineers 
175 Sullys Trail, Suite 202 
Pittsford, New York 14534 

 
 
 
 
 

September 2011



Air Force Research Laboratory/Rome Research Site  
Verona Research Facility         Remedial Action Work Plan 
 

 

 
Table of Contents 

 
           Page 
 
1.0 Introduction ............................................................................................... 1 
1.1 Site Background .................................................................................................. 1 
1.2 Environmental Investigations and Monitoring ................................................... 1 
1.3 Summary of Remedy ........................................................................................... 3 
1.4 Contemplated Use .............................................................................................. 3 
 
2.0 Engineering Evaluation of the Remedy/Remedial Action Selection .............. 4 
2.1 Protection of Human Health and the Environment ............................................ 8 
2.2 Standards, Criteria, and Guidance (SCGs) ........................................................... 8 
2.3 Short-term Effectiveness and Impacts ................................................................ 9 
2.4 Long-term Effectiveness and Permanence ......................................................... 9 
2.5 Reduction of Toxicity, Mobility, or Volume ........................................................ 9 
2.6 Implementability ............................................................................................... 10 
 
3.0 Project Plans and Specifications ................................................................ 10 
3.1 OGL Injection ................................................................................................... 10 
3.2 Groundwater Monitoring & Sampling .............................................................. 11 
3.4 Site Control ................................................................................................... 11   
3.5 Vapor Mitigation Plan ....................................................................................... 11 
3.6 Site Management Plan ...................................................................................... 11 
  
4.0 Institutional Controls ................................................................................ 12 
 
5.0 Health and Safety Plans ............................................................................ 12 
 
6.0 Quality Assurance/Quality Control Plan  ................................................... 12 
 
7.0 Reporting and Schedule  ........................................................................... 13 
 
8.0 Project Organization ................................................................................. 13 
 
 
 
 
 
 
 
 



Air Force Research Laboratory/Rome Research Site  
Verona Research Facility         Remedial Action Work Plan 
 

 

Figures 
 
Figure 1   - Site Location Map 
Figures 2 and 3 - Proposed Injection Well Locations 
 
Attachments 
 
Attachment A- Health and Safety Plan 
Attachment B- Community Air Monitoring Plan 
Attachment C- Quality Assurance Project Plan 
Attachment D- Schedule



Air Force Research Laboratory/Rome Research Site  
Verona Research Facility         Remedial Action Work Plan 
 

 1  

1.0 Introduction  
 
The Air Force Research Laboratory/Rome Research Site, Environmental Health Office 
(AFRL/RRS/RIOCV) is upgrading a remedial program at Buildings 1231 and 1253 located 
at the former RRS Verona Research Facility (VRF).  These buildings are collectively listed 
as Inactive Hazardous Waste Site (IHWS) #633046 by the New York State Department of 
Environmental Conservation (NYSDEC).  A long-term monitoring program was initiated 
in May of 2002 to track natural attenuation of chlorinated solvent contamination 
identified in groundwater at Buildings 1231 and 1253 and has continued through the 
first two quarters of 2011.  Asymptotic remedial trends indicate that a more aggressive 
remedial approach will be necessary to facilitate Site closure and de-listing by the 
NYSDEC. 
 
This Remedial Action Work Plan (RAWP) was completed for RRS to specify the proposed 
remedial strategy for remediation of residual subsurface contamination present at the 
Site.  This RAWP has been developed in general accordance with NYSDEC Division of 
Environmental Remediation (DER-10), May 2010 for Site Investigation and Remediation. 
 
This plan identifies Remedial Action Objectives (RAO) and cleanup levels to be attained.  
This RAWP will also describe the basis for concluding that the results of the remediation 
will be protective of public health and the environment. 
 
The proposed Remedial Action (RA) activities for the Site include: 
 

• Mobilization of equipment and materials to the Site 
• Injection of liquid remedial agent into the subsurface in affected areas 
• Confirmatory groundwater sampling and testing in the areas of concern  

 
The objective of the proposed RA will be to mitigate potential exposures to 
environmental contaminants in Site groundwater and allow the Site monitoring program 
to be discontinued and the property de-listed by the NYSDEC.   
 
1.1 Site Background 
The VRF comprises a total of 513 acres and was commissioned by the United States 
government in the early 1950s for radar and electronics research.  Prior to acquisition by 
the government, the property was undeveloped.  The site location and layout are 
indicated on the Site Location Map included as Attachment 1.   
 
The facility originally consisted of 35 buildings and associated structures predominantly 
located adjacent to Germany Road, a north/south aligned road situated on the eastern 
portion of the property.  Buildings 1231and 1253 are the focus of this monitoring 
program.   Monitoring has been discontinued in Brandy Brook and no contamination has 
been documented in this area of the Site. 
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Site topography is generally flat with an average grade elevation of approximately 447 
feet above mean sea level.  The property is traversed by two water courses including a 
small creek at the north end of the Site and Brandy Brook, which flows westward 
toward Oneida Lake through the southern portion of the site.  Oneida Lake is located 
approximately 6 miles west of the VRF.  Surface water drains from developed areas in 
the southern portion of the Site into Brandy Brook via roadside ditches that are 
generally aligned in a north/south orientation. 
 
Previous environmental investigations indicate that site soils consist of silt, fine-grained 
sand and clay.  The groundwater surface is typically observed within 5 feet of the 
ground surface throughout the study areas.  Aquifer testing completed in 2002 revealed 
a hydraulic conductivity of 1.45 x 10-3 feet per minute on the single well (MW-1231C) 
tested.  This hydraulic conductivity value is considered unusually high for fine-grained 
soils and may indicate significant heterogeneity within the saturated zone.    
 
1.2 Environmental Investigations and Monitoring 
Chlorinated volatile organic compounds (CVOCs) were first identified on the site during 
a preliminary site assessment conducted in 1997.  The CVOCs identified included both 
cis and trans-1,2- dichloroethene (DCE), chlorobenzene (CB) and tetrachloroethene 
(PCE) in groundwater at Buildings 1231 and 1253.  Based on these findings, a two-year 
monitoring program was implemented that included wells at both buildings and surface 
water sampling in Brandy Brook.   
 
In January 2001, the NYSDEC designated the VRF site as a Class 4 IHWS, indicating that it 
is properly closed, but requires continuing management.  In order to comply with 
NYSDEC requirements for on-going management, RRS implemented an Operations, 
Monitoring and Maintenance (OM&M) Plan for monitored natural attenuation of site 
contaminants.  This plan included quarterly sampling for volatile organics and natural 
attenuation indicator parameters.  This program was conducted from May 2002 through 
March 2004 and involved groundwater sampling at a total of 11 monitoring wells and 
three surface water sample locations at Brandy Brook.  Budgetary and contractual issues 
resulted in the discontinuation of quarterly monitoring for an 18-month period.  The 
quarterly sampling schedule was resumed in September 2006.   
 
In a letter dated February 14, 2011, NYSDEC indicated that site Monitored Natural 
Attenuation should be continued, but that many of the groundwater analytical 
parameters could be discontinued from all future monitoring.  The following sections 
outline the sampling activity and analytical that was performed on the groundwater 
samples taken from the site.  First quarter 2011 sampling for the site was completed on 
February 24, 2011.   
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Subsequent sampling of Site groundwater and surface soils was completed in May, June 
and July, 2011 and revealed no additional contaminants of concern or trends in the 
nature and extent of Site contaminants inconsistent with past findings.  As a 
conservative approach toward addressing all residual Site contaminants, groundwater 
contaminant levels observed in February 2011 and August 2010 are used as a basis for 
this RAWP.  These contaminant levels are represented on the attached Figures 2 and 3. 

 
Based on the continued presence of site contaminants and the government’s desire to 
eventually excess the VRF property, remedial action was recommended to address 
chlorinated solvents detected in groundwater at levels exceeding NYS Groundwater 
Standards and NYSDEC guidance (Technical and Operational Guidance Series (TOGS) 
1.1.1). 
 
1.3 Summary of Remedy 
Groundwater will be treated via in-situ injection of a remedial agent derived from the 
composting of various materials.  Although numerous chemical OGLs are commercially 
available for use with this technology, RRS has selected this approach as a “green” 
technology in an effort to maximize compliance with Air Force initiatives encouraging 
the use of organically-derived, renewable materials to the extent possible.   
 
The selected remedial agent, “Organix Green Liquid” (OGL), is produced through a 
carefully controlled process involving the processing of organically-grown waste 
vegetables (tomatoes, cucumbers, squash, cauliflower, cabbage and melons), leaf waste 
and composted material containing live earthworms and castings.  These materials and 
occasionally small quantities of thermally treated cow manure are homogenized and 
allowed to compost for a period of months.  The composting results in the generation of 
liquid leachate, which is recycled into the compost bed until the process has been 
completed as indicated by continual observation during the entire period.  The leachate 
that remains after completion of the composting process, OGL, is stored for later use.   
 
This material will be mobilized to the Site in bulk form.  Analytical testing will be 
conducted on this material for pesticides/herbicides by EPA Method 8151 and RCRA 
metals by EPA Method 6010/7470 prior to shipment to ensure that no cross-
contamination will occur during its use.  Analytical results will be provided to NYSDEC 
for review prior to injection for review and approval.  During this Phase I Pilot Testing, 
the material will be injected into the subsurface at a total of approximately 39 locations 
including 24 points at B-1231 and 15 points at B-1253.  Based on experience at other 
sites with similar soil conditions, it is assumed that a total of three injections will be 
necessary and that a total of approximately 1,500-1,800 gallons of OGL will be injected.  
A discussion on the anticipated effectiveness and concentration of OGL expected to be 
necessary is included in Section 2.0. The results of the pilot test will be evaluated for the 
following contingencies: 

a. No further action required; 
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b. Additional injection required; 
c. Further evaluation of alternatives for remediation of the site; or 
d. Continued monitored natural attenuation. 

 
1.4 Contemplated Use 
The contemplated use of the Site is ”Unrestricted”.  RRS cannot create or permit deed 
restrictions.  Therefore, the property must be remediated to a pre-development 
condition.     
2.0 Engineering Evaluation of the Remedy / Remedial Action Selection  
The following Remedial Action Objectives (RAOs) have been established for the Site.  
 

1. To remove contaminants from the media of concern (groundwater and soil 
vapor) and establish pre-release conditions if possible.  If pre-release conditions 
cannot be achieved, the above listed Standards, Criteria and Guidance (SCGs) for 
soil and groundwater will be utilized. 

2. To minimize the generation of wastes during the remedial action that require 
off-Site disposal in land disposal units (DER-10). 

3. Prevent ingestion of groundwater with contaminant levels exceeding drinking 
water standards. 

4. Prevent contact with, or inhalation of, volatiles from contaminated groundwater. 
5. Remove the source of groundwater contamination. 
6. Prevent inhalation of, or exposure from, contaminants volatilizing from 

contaminants in soil. 
7.   Prevent migration of contaminants that would result in groundwater or surface 

water contamination. 
 
Four alternatives have been evaluated in detail for full-scale implementation at the Site 
including in-situ chemical oxidation (ISCO) using sodium permanganate or Regenox®, 
total fluids extraction (TFE) and OGL.   

 
It is noted that in addition to the two types of ISCO mentioned herein, various other 
methods including Fenton’s Reagent, ozone injection and materials such as persulfate 
and potassium permanganate were considered.  These methods were ruled out due to 
the availability of lower cost alternatives with documented equivalent effectiveness 
with respect to the contaminants of concern at the Site.  Methods such as low 
temperature thermal desorption and TFE were also ruled out due to cost considerations 
and performance concerns relating to low permeability saturated soils as indicated by 
previous testing on the Site.  Passive remedial methods such as zero-valent iron and 
other permeable reactive barrier types were ruled out due to the extremely low 
hydraulic gradient and low permeability of the affected, saturated Site soils. 

  
The two ISCO methods used on-Site yielded positive remedial results. Sodium 
permanganate was effective at reducing concentrations of PCE and its daughter 
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products (trichloroethene (TCE), dichloroethene (DCE) and vinyl chloride (VC)) at both B-
1231 and 1253.  Regenox® was also observed to be effective at reducing PCE and its 
daughter compounds as well as chlorobenzene (CB), a notoriously recalcitrant organic 
contaminant.   
 
Although positive pilot testing results were observed including the apparent permanent 
reduction in CB concentrations, the presence of PCE and PCE breakdown products 
continues to prevent the Site from closure and de-listing.  The aggressive nature of the 
oxidation facilitated by the ISCO methods implemented to date has a clearly beneficial, 
but somewhat short-lived effect, CB notwithstanding.  It is inferred that the aggressive 
oxidation, while effectively destroying accessible organic contaminants, has the side 
effect of quickly releasing sorbed-phase contaminants as it oxidizes natural organic soil 
components. This process causes the rapid release of sorbed contaminants into solution 
in the groundwater contributing to the general rebound observed during subsequent 
sampling events.  It is contended that this rebound is accentuated by the low 
permeability of affected saturated soils on the Site.  OGLs were introduced by gravity 
into the subsurface using existing permanent wells resulting in a limited radial influence 
for OGL effectiveness, which also is inferred to have enhanced the observed rebound 
effect. 
 
Despite the documented effectiveness of sodium permanganate and Regenox® at the 
subject Site and many other sites worldwide, several critical problems were identified 
during the pilot testing conducted using these two OGLs.  Both of these materials are 
costly due to their proprietary and highly reactive nature.  Estimated materials and 
equipment costs for Regenox® and/or sodium permanganate at similar sites range from 
$35,000 to $80,000, not including implementation.  As discussed above, the non-
selective nature of the oxidation caused by these materials also limits effectiveness and 
can create secondary issues such as contaminant rebound and non-beneficial changes 
to saturated soil characteristics as discussed below.  In addition to their high cost and 
non-selective reactivity, problems specific to each method are described in the following 
subsections.   

 
Sodium Permanganate 
The most significant issue identified with respect to the use of sodium 
permanganate as an ISCO material is its extremely hazardous, reactive chemical 
characteristics.  Even in diluted form, sodium permanganate can cause 
combustion of cellulosic materials and serious burns to personnel handling the 
material.  This material rapidly attacks unprotected steel, pump seals and other 
materials necessary for the injection process.  Sodium permanganate was also 
observed to react with the site groundwater to form precipitants including 
oxides of manganese and iron, which required thorough re-development of the 
wells used for injection and is likely to have limited its distribution in the 
subsurface by blocking soil pore spaces.   
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Regenox® 
In addition to the possibility of causing burns to unprotected skin, Regenox® was 
observed to have an extremely fast and violent reaction with Site groundwater.  
Immediately upon gravity injection frothing occurred resulting in discharge of a 
portion of the material to the surface.  The shallow groundwater on the Site 
represents a problem for full-scale implementation of this methodology due to 
the likelihood of surface breakthrough during the aggressive oxidation process.  
As is the case with sodium permanganate, the low permeability of site soils also 
limits the radial influence of the injection process.    

 
Lu Engineers has conducted a series of bench scale tests on the effectiveness of OGL.  
The material has been proven to be effective for the complete elimination of both 
chlorinated and non-chlorinated volatile organic contaminants (VOCs) in groundwater.  
This material is a non-reactive liquid derived from a carefully controlled composting 
process.  The material was initially developed as a safe and renewable non-synthetic 
fertilizer for use on school ball fields, lawns and other public areas where chemical 
pesticides and fertilizers have become a concern in recent years.   Lu Engineers is 
currently testing this material for implementation at a gasoline-contaminated site for 
the County of Monroe, New York.  Laboratory analysis to date is consistent with 
previous findings, indicating effective and rapid elimination of dissolved-phase VOCs in 
site groundwater. 
 
Research and literature review conducted to date have provided a preliminary 
understanding of the chemical processes involved in the elimination of VOCs in 
groundwater facilitated by OGL.  It is inferred that in addition to enhancing microbial 
activity by acting as a nutrient source for indigenous microbes, an electrochemical 
reaction is occurring.  It is the manufacturer’s contention that humic and fulvic acid are 
present in the OGL product.  These complex organic acids and/or enzymes present in 
the material are likely acting as catalysts for dehalogenation.  Results from the first 
bench-scale study completed on this material are presented in the following two tables.  
The first table indicates analytical results taken after one week of exposure of 
contaminated groundwater to OGL at varying concentrations.  The second table 
indicates the analytical results after two weeks of exposure to OGL in solution.   
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OGL Bench Study Results Week 1 
Compounds Lu 0 

BioAgent 
Straight 

Lu A   
Sample + 

No 
BioAgent 

Lu B   
Sample + 

0.1% 
BioAgent 

Lu C   
Sample + 

1% 
BioAgent 

Lu D   
Sample + 

10% 
BioAgent 

Methylene Chloride - 32.5 37.4 66.4 93.3 
Tetrachloroethane - 11.4 10.3 - - 
m,p-Xylene - 125 - - - 
o-Xylene - 192 36.4 57.1 80.5 
Isopropylbenzene - 64.8 - - - 
n-Propylbenzene - 110 - - - 
1,3,5-Trimethylbenzene - 516 57.5 159 218 
1,4,4-Trimethylbenzene - 1121 - - - 
sec-ButylBenzene - 32.6 - - - 
p-Isopropyltoluene - 55.1 25.6 28.6 29.7 
Napthalene - 827 - 31.2 134 
Alkyl Benzene RT 9.661 - 631 - - - 
Alkyl Benzene RT 9.981 - 262 72.5 118 157 
Alkyl Benzene RT 10.649 - 754 179 331 465 
Alkyl Benzene RT 10.974 - 265 - 108 128 

 
OGL Bench Study Results Week 2 

Compounds 

Lu 0 
BioAgent 
Straight 

Lu A   
Sample + 

No 
BioAgent 

Lu B   
Sample + 

0.1% 
BioAgent 

Lu C   
Sample + 

1% 
BioAgent 

Lu D   
Sample + 

10% 
BioAgent 

Methylene Chloride - 35.1 33.1 71 139 
Tetrachloroethane - 10.5 - - - 
m,p-Xylene - 109 - - - 
o-Xylene - 167 - - - 
Isopropylbenzene - 52.5 - - - 
n-Propylbenzene - 89 - - - 
1,3,5-Trimethylbenzene - 437 - 36 - 
1,4,4-Trimethylbenzene - 960 - - - 
sec-ButylBenzene - 26.6 - - - 
p-Isopropyltoluene - 44.1 - - - 
Napthalene - 834 - - - 
Alkyl Benzene RT 9.661 - 599 - - - 
Alkyl Benzene RT 9.981 - 253 - 35 - 
Alkyl Benzene RT 10.649 - 759 - 103 - 
Alkyl Benzene RT 10.974 - 237 - - - 
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As indicated by the preceding laboratory data, PCE and its daughter products were 
completely removed from the contaminated water.  Other previously detected VOCs 
were also eliminated. 
Lu Engineers, with the assistance of the State University of New York at Geneseo’s 
Microbiology Department, is continuing to research the mechanisms creating the 
observed remedial effect described above.  To date, this work has included testing for 
pathogens, which revealed negative results, and extensive research into the 
electrochemical processes involved.  Research has indicated that various enzymes 
including, but not limited to Dehalogenase, are a primary component of the reactions 
occurring.  This enzyme and others are contended to be causing electrophyllic aromatic 
substitution, resulting in the destruction of the target contaminants.  Another testing 
process is currently underway, which will further define the optimal concentrations for 
remediation of specific contaminants, and component enzymes in the OGL material.  
 
2.1 Protection of Human Health and the Environment 
The proposed OGL injection program will achieve the RAOs by destroying the primary 
source contaminants, TCE, PCE, DCE and VC and other organic contaminants in the 
subsurface.  Use of the OGL material will typically result in the production of non-
hazardous by-products, therefore, no waste products will be generated or disposed of. 
 
In-situ treatment is also preferred because it prevents human contact with 
contaminated groundwater or subsurface soils during the remediation process.   
 
2.2 Standards, Criteria, and Guidance (SCGs) 
The following SCGs are applicable to this Site. 
 

1. NYSDEC Division of Water Technical and Operational Guidance Series (TOGS   
1.1.1) Ambient Water Quality Standards and Guidance Values, dated June 1998.  
These standards are based on groundwater as a drinking water source. 

2. NYS Class GA Groundwater Quality Standards, 6 NYCRR Part 703.5.  
 
Specific remedial objectives for Site-related constituents are shown in the following 
tables. 

Table 1. Remedial Objectives for Groundwater 
Parameter  Groundwater 

Standard1  
Objectives 

Trichloroethene (TCE) 5 ppb <5 ppb  
Tetrachloroethene (PCE) 5 ppb <5 ppb  
cis-1,2-dichloroethene 5 ppb <5 ppb  
1- NYS Class GA Groundwater Quality Standards (6 NYCRR Part 703.5) 
 
2.3 Short-term Effectiveness and Impacts 
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The short-term effectiveness, OGL persistence and radial influence of the injection 
program will be evaluated as work progresses by means of field and laboratory 
analytical testing.   Sampling and testing will be conducted on wells located in the 
injection.  One month after the last injection, samples will be obtained from nearby 
wells for laboratory analysis of VOCs (EPA Method 8260).  It is anticipated that the RAOs 
can be achieved in less than one year. 
 
Safety risks to Lu Engineers’ staff, subcontractors, and other Site workers during 
handling of the OGL are minimal, but will be taken into account during all site activities.  
These preventive measures are incorporated into the site-specific Health and Safety 
Plan (HASP) (Attachment A) and will be strictly enforced.  
 
 
2.4 Long-term Effectiveness and Permanence 
The proposed injection program is designed to be a permanent remedy by destroying 
the contaminant source in Site groundwater and saturated soils.  Once the source area 
has been remediated, it is anticipated that residual impacts to unsaturated soils and/or 
soil vapor will diminish due to the natural process of reductive dechlorination in the 
subsurface. 
 
The potential exists for rebound in post-remedial groundwater contaminant 
concentrations.  This may occur via (1) mass transfer from adsorbed and dense non-
aqueous phase liquid (DNAPL) into the groundwater, and (2) contaminant mass 
transport in groundwater to monitoring well sample locations.  To evaluate the 
potential for rebound, semi-annual groundwater sampling will be conducted for a 
period of two years.   
 
The results of this sampling will be used to determine the long-term effectiveness and 
permanence of the selected remedy.   
 
2.5 Reduction of Toxicity, Mobility, or Volume 
The proposed remedy is designed to treat an approximate 5,000 ft2 source area as 
shown in Figures 2 and 3.  
 
The complete removal of chlorinated VOCs will be achieved through chemical reactions.  
This is an irreversible treatment process that eliminates the toxicity, mobility, and 
volume of groundwater contamination at the source via chemical processes in the 
subsurface.  The process will prevent the potential for further migration of groundwater 
contamination at the Site and eliminate the source of volatile soil vapor contaminants.  
 
2.6 Implementability 
The proposed injection program is fairly simple to implement and biofouling or similar 
issues are not anticipated. 
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Lu Engineers and approved subcontractors are readily available to provide the necessary 
resources for installation of the injection wells, chemical injection, and short-term and 
long-term operation and maintenance (O&M) activities.   
 
No permits are necessary for the proposed injection program. 
 
3.0 Project Plans and Specifications 
This Section describes the tasks necessary to construct and implement the proposed 
remedy.  All remedial activities will be performed under the supervision of Lu Engineers 
and the NYSDEC, as appropriate. 
 
3.1 OGL Injection  
It is assumed that the material will be pumped into the ground using a Geoprobe 6610D 
rig, or equivalent between approximately 12 to 5 feet below grade to directly contact 
the affected groundwater zone above the documented underlying glacial till.  It is also 
assumed that the injection process will be repeated 3 times over a 60 day period 
depending on the analytical results observed once injection is underway.  Laboratory 
analysis will be conducted on affected wells periodically as agreed to under the 
approved work plan described above.  Sampling and laboratory analysis will be 
conducted in such a way as to avoid sample duplication with respect to the current 
Monitored Natural Attenuation program. 
 
Prior to injection and after the final injection, Lu Engineers will notify the USEPA and 
NYSDEC of the planned OGL injections.  No permits are necessary for the proposed 
injection system as the injection process is “authorized by rule”. 
 
Approximately 10 to 20 gallons of OGL will be injected into each of the wells once every 
two to three weeks.  The proposed injection points are indicated on the attached 
Figures 2 and 3.  A  20-foot spacing between proposed injection points is based on 
findings at other remedial sites with similar soils.  The OGL solution is aqueous and no 
precipitates or coagulation is anticipated.  It is inferred that the hydraulic pressure of 
the injection process and temporary mounding at each injection site will facilitate 
adequate lateral distribution of the material throughout the affected areas.   
 
The injection process will be documented in the site log book during each injection 
event.  The amount of OGL injected, injection pressures and related information will be 
documented for future reference. 
 
3.2 Groundwater Monitoring & Sampling  
Groundwater levels will be collected from all of the on-Site wells prior to each injection, 
and at least once a month, to evaluate any changes in groundwater flow patterns 
resulting from implementation of the remedy. 
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Existing monitoring wells in the area will be tested by field and laboratory methods to 
evaluate the effectiveness of the injection program.  At a minimum, these wells include 
MW-1231 C, E, F and H and MW-1253 E, F, H and I.  It is estimated that three to four 
groundwater samples will be collected from existing wells during the injection program.  
The samples will be collected using low flow methods as used during all previous 
sampling events and submitted to an appropriately qualified laboratory for analysis by 
EPA method 8260.  Category B deliverables are not anticipated for this portion of the 
sampling program.   
 
One month after the final injection, groundwater samples will be collected from the 
previously described monitoring wells.  Groundwater sampling procedures are detailed 
in the attached QAPP (Attachment C).  These post-injection samples will be submitted to 
the laboratory for analysis by EPA Method 8260.  This analysis will be repeated 6 
months and again 12 months after completion of the injection process.  It is noted that 
the frequency of post-injection sampling is subject to change based on the findings 
observed during the injection process and on-going discussions with the NYSDEC. 
 
The sampling results will be submitted to the NYSDEC for review and evaluated to 
determine if the groundwater monitoring can be terminated.  Monitoring for metals 
may be eliminated based on preliminary sampling results and approval from the 
NYSDEC.     
 
In conjunction with this Phase I Pilot study, biannual groundwater monitoring will 
continue in the spring and fall of each year.  Once groundwater limits have reached 
acceptable NYSDEC limits, quarterly sampling will be conducted for a period of two 
years prior to consideration of delisting by the NYSDEC and NYSDOH. 
 
3.3 Site Control 
Additional site control and safety measures are included in the HASP (Attachment A).     
 
3.4 Vapor Mitigation Plan 
A vapor mitigation plan is not necessary for this project since no occupied buildings or 
soil vapor related impacts are anticipated.  
 
3.5 Site Management Plan 
If necessary, a Site Management Plan (SMP) will be created for submission to the 
NYSDEC.  The SMP will include: 

• An Operation, Maintenance, and Monitoring (OM&M) Plan; 
• Institutional and Engineering Control Plan; 
• Soil Management Plan; 
• Reporting provisions; 
• Provisions for implementing corrective actions, if necessary; and 
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• Provisions for site closure and well decommissioning. 
 
The SMP will be signed and stamped by a licensed professional engineer and submitted 
with the Final Engineering Report (FER). 
 
4.0 Institutional Controls 
Long-term institutional controls are not anticipated to be necessary for this project  
 
5.0 Health and Safety Plans 
A site-specific HASP has been prepared for this project and is included as Attachment A.  
The HASP also includes a Community Air Monitoring Plan (CAMP) (Attachment B).  The 
HASP and CAMP will be reviewed by all employees before starting Site work.  
Monitoring of the work area and screening of soil and groundwater will be conducted 
throughout the duration of RA activities using a MiniRAE 2000 PID, or equivalent.  
 
Lu Engineers’ employees and subcontracted personnel will have completed the OSHA 
40-hour HAZWOPER training with current refresher courses.  A copy of the HASP will be 
available onsite at all times during remedial activities.  
 
 
6.0 Quality Assurance/Quality Control  
Lu Engineers is responsible for the project management, coordination and scheduling, 
subcontracting, and quality assurance/quality control (QA/QC) of RA activities.  General 
QA/QC procedures, including sample preparation and holding times, are described in 
the Quality Assurance Project Plan (Attachment C).   
 
Except as noted, analytical work will be performed by an appropriately qualified 
ELAP/CLP certified subcontracted laboratory.  Analytical methods reflect the 
requirements of the NYSDEC Analytical Services Protocol (ASP), Revised June 2000.   
 
7.0 Reporting and Schedule 
Upon receipt and review of all necessary data, a FER will be prepared including: 
 

• A description of the remedy, as constructed, pursuant to the RAWP; 
• A summary of all remedial actions completed; 
• A list of cleanup levels/RAOs applied to the remedial actions; 
• An evaluation of the effectiveness of the remedy; 
• Tables and figures containing all pre-and post-remedial data keyed appropriately 

so that completion of the remedial action will be documented.  The figures will 
clearly indicate the volume of contaminated media (groundwater and soil vapor), 
which was remediated; 

• A detailed description of any Site restoration activities (if any); 
• A description of institutional controls employed at the Site;   
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• A Site Plan with “as-built” drawings that include all changes made to the final 
design during construction, permanent structures, injections wells, monitoring 
wells, or other remedial structures, as well as documented areas of changed 
conditions or removals; 

• SMP, as a separate document, signed and stamped by a licensed P.E.; 
• Certification that the RAWP was implemented; 
• Fully executed manifests documenting any off-Site transport of waste material; 
• Results of all analyses, copies of all laboratory data sheets, and the required 

laboratory data deliverables in PDF format; 
• Coordinates for all injection points, using the NAD 83 UTM Zone 18 (NYTM) 

coordinate system;   
• Summary tables of all field measurements including water level elevations, 

results of colorimetric tests, and air monitoring results; 
• Permits or registrations that were obtained to implement the remedy; 
• Sample collection logs; 
• Photographs of remedial activities; 
• Data usability summary reports (DUSR); and 
• Any other information requested from the NYSDEC; 

 
A project schedule, including all anticipated fieldwork and report submission, is included 
in Attachment D. 
 
Periodic progress reports will be submitted to NYSDEC and include a description of work 
completed during the reporting period, problems encountered, sampling results, and 
any changes to the scope of work.  These reports will be submitted electronically in 
portable document format (PDF) with searchable text, by the 10th day of each month.   
 
 
8.0 Project Organization 
The project team is anticipated to be as follows: 
  
 Greg Andrus, CHMM   Project Manager 
 Bryan Bancroft   Quality Assurance Officer 
 Eric Detweiler    Field Geologist 
   
Subcontractors 
 Paradigm Laboratories  Analytical Laboratory 
 Trec Environmental   Geoprobe Contractor 
  
 
Qualifications for Lu Engineers’ personnel are included in Attachment E.   
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Community Air Monitoring Plan



 
 

Source:  DRAFT DER-10 Technical Guidance for Site Investigation and Remediation, December 2002- Appendix 1A 
 

 
New York State Department of Health 

Generic Community Air Monitoring Plan 
 

A Community Air Monitoring Plan (CAMP) requires real-time monitoring for volatile organic compounds 
(VOCs) and particulates (i.e., dust) at the downwind perimeter of each designated work area when certain 
activities are in progress at contaminated sites. The CAMP is not intended for use in establishing action 
levels for worker respiratory protection.  Rather, its intent is to provide a measure of protection for the 
downwind community (i.e., off-site receptors including residences and businesses and on-site workers not 
directly involved with the subject work activities) from potential airborne contaminant releases as a direct 
result of investigative and remedial work activities. The action levels specified herein require increased 
monitoring, corrective actions to abate emissions, and/or work shutdown. Additionally, the CAMP helps to 
confirm that work activities did not spread contamination off-site through the air. 
 
The generic CAMP presented below will be sufficient to cover many, if not most, sites.  Specific 
requirements should be reviewed for each situation in consultation with NYSDOH to ensure proper 
applicability.  In some cases, a separate site-specific CAMP or supplement may be required. Depending 
upon the nature of contamination, chemical- specific monitoring with appropriately-sensitive methods may 
be required. Depending upon the proximity of potentially exposed individuals, more stringent monitoring 
or response levels than those presented below may be required. Special requirements will be necessary for 
work within 20 feet of potentially exposed individuals or structures and for indoor work with co-located 
residences or facilities. These requirements should be determined in consultation with NYSDOH. 
 
Reliance on the CAMP should not preclude simple, common-sense measures to keep VOCs, dust, and 
odors at a minimum around the work areas. 
 

Community Air Monitoring Plan 
 
Depending upon the nature of known or potential contaminants at each site, real-time air monitoring for 
volatile organic compounds (VOCs) and/or particulate levels at the perimeter of the exclusion zone or work 
area will be necessary. Most sites will involve VOC and particulate monitoring; sites known to be 
contaminated with heavy metals alone may only require particulate monitoring. If radiological 
contamination is a concern, additional monitoring requirements may be necessary per consultation with 
appropriate NYSDEC/NYSDOH staff. 
 
Continuous monitoring will be required for all ground intrusive activities and during the demolition of 
contaminated or potentially contaminated structures.  Ground intrusive activities include, but are not 
limited to, soil/waste excavation and handling, test pitting or trenching, and the installation of soil borings 
or monitoring wells. 
 
Periodic monitoring for VOCs will be required during non-intrusive activities such as the collection of 
soil and sediment samples or the collection of groundwater samples from existing monitoring wells. 
“Periodic” monitoring during sample collection might reasonably consist of taking a reading upon arrival at 
a sample location, monitoring while opening a well cap or overturning soil, monitoring during well 
baling/purging, and taking a reading prior to leaving a sample location. In some instances, depending upon 
the proximity of potentially exposed individuals, continuous monitoring may be required during sampling 
activities. Examples of such situations include groundwater sampling at wells on the curb of a busy urban 
street, in the midst of a public park, or adjacent to a school or residence. 
 



 
 

Source:  DRAFT DER-10 Technical Guidance for Site Investigation and Remediation, December 2002- Appendix 1A 

 
VOC Monitoring, Response Levels, and Actions 

 
Volatile organic compounds (VOCs) must be monitored at the downwind perimeter of the immediate work 
area (i.e., the exclusion zone) on a continuous basis or as otherwise specified. Upwind concentrations 
should be measured at the start of each workday and periodically thereafter to establish background 
conditions. The monitoring work should be performed using equipment appropriate to measure the types of 
contaminants known or suspected to be present. The equipment should be calibrated at least daily for the 
contaminant(s) of concern or for an appropriate surrogate. The equipment should be capable of calculating 
15-minute running average concentrations, which will be compared to the levels specified below. 
 

•  If the ambient air concentration of total organic vapors at the downwind perimeter of the work 
area or exclusion zone exceeds 5 parts per million (ppm) above background for the 15-minute 
average, work activities must be temporarily halted and monitoring continued. If the total organic 
vapor level readily decreases (per instantaneous readings) below 5 ppm over background, work 
activities can resume with continued monitoring. 

 
•  If total organic vapor levels at the downwind perimeter of the work area or exclusion zone persist 

at levels in excess of 5 ppm over background but less than 25 ppm, work activities must be halted, 
the source of vapors identified, corrective actions taken to abate emissions, and monitoring 
continued. After these steps, work activities can resume provided that the total organic vapor level 
200 feet downwind of the exclusion zone or half the distance to the nearest potential receptor or 
residential/commercial structure, whichever is less - but in no case less than 20 feet, is below 5 
ppm over background for the 15-minute average. 

 
• If the organic vapor level is above 25 ppm at the perimeter of the work area, activities must be 

shutdown. 
 
All 15-minute readings must be recorded and be available for State (DEC and DOH) personnel to review. 
Instantaneous readings, if any, used for decision purposes should also be recorded. 
 

Particulate Monitoring, Response Levels, and Actions 
 

Particulate concentrations should be monitored continuously at the upwind and downwind perimeters of the 
exclusion zone at temporary particulate monitoring stations. The particulate monitoring should be 
performed using real-time monitoring equipment capable of measuring particulate matter less than 10 
micrometers in size (PM-10) and capable of integrating over a period of 15 minutes (or less) for 
comparison to the airborne particulate action level. The equipment must be equipped with an audible alarm 
to indicate exceedance of the action level. In addition, fugitive dust migration should be visually assessed 
during all work activities. 
 

• If the downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/m3) greater than 
background (upwind perimeter) for the 15-minute period or if airborne dust is observed leaving 
the work area, then dust suppression techniques must be employed. Work may continue with dust 
suppression techniques provided that downwind PM-10 particulate levels do not exceed 150 
mcg/m3 above the upwind level and provided that no visible dust is migrating from the work area. 

 
• If, after implementation of dust suppression techniques, downwind PM-10 particulate levels are 

greater than 150 mcg/m3 above the upwind level, work must be stopped and a re-evaluation of 
activities initiated. Work can resume provided that dust suppression measures and other controls 
are successful in reducing the downwind PM-10 particulate concentration to within 150 mcg/m3 of 
the upwind level and in preventing visible dust migration. 

 
All readings must be recorded and be available for State (DEC and DOH) personnel to review.
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1.0 Introduction 
This Quality Assurance Project Plan (QAPP) was prepared as an integral part of the Remedial 
Action Work Plan (RAWP) for the Former Verona Research Facility and is subject to the review 
and approval by the New York State Department of Environmental Conservation (NYSDEC).  The 
project work will be performed by Lu Engineers, or conducted under their discretion by 
NYSDEC-approved contractors.  Project-specific descriptions can be found in the RAWP.  
  
This QAPP presents the policies, organization, objectives, functional activities, and specific 
quality assurance (QA) and quality control (QC) activities that will be implemented by Lu 
Engineers for this project.  This QAPP is designed to ensure that all technical data generated by 
Lu Engineers is accurate, representative, and will ultimately withstand legal scrutiny. 
 
All QA/QC procedures are implemented in accordance with applicable professional technical 
standards, NYSDEC and Environmental Protection Agency (EPA) requirements, government 
regulations and guidelines, and specific project goals and requirements.  This QAPP is prepared 
in accordance with NYSDEC and EPA QAPP guidance documents. 
  
This QAPP incorporates the following activities: 

• Sample Management and chain of custody; 
• Document control; 
• Laboratory quality control; and 
• Review of project deliverables. 
 

Analytical samples will be collected in the field utilizing standard operating procedures (SOPs) 
and sent to the contracted New York State Department of Health (NYSDOH) Environmental 
Laboratory Approval Program (ELAP) Contract Laboratory Program (CLP)-certified laboratory for 
analysis, as necessary.  Non-ASP laboratory analysis will also be used during the implementation 
of the remedial program.  All analysis will be completed by ELAP certified laboratories.  Field 
data compilation, tabulation, and analysis will be checked for accuracy.  Calculations and other 
post-field tasks will be reviewed by field personnel and the project manager. 
 
Equipment used to take field measurements will be maintained and calibrated in accordance 
with established procedures.  Records of calibration and maintenance will be kept in the field 
logbook, as necessary. 
 
Document control procedures will be used to coordinate the distribution, coding, storage, 
retrieval, and review of all data collected during all sampling tasks.  These include, but are not 
limited to, the sampling of groundwater and soil vapor.   
 
In addition, the laboratory has developed SOPs for individual analytical methods and internal 
QC procedures.  These documents are an important aspect of their QA program and are 
available for review upon request. 
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2.0 Project Objectives 
The intent of this project is to implement an Organix Green Liquid (OGL) injection program to 
destroy chlorinated solvent contamination in saturated soils and groundwater in the vicinity of 
Buildings 1231 and 1253 at the Former Verona Research Facility.  Injection of this material into 
the Site groundwater via direct injection methods for three events.  Sampling and laboratory 
analyses of groundwater will be used to evaluate the short-term and long-term effectiveness of 
the injection program.    
 
A complete project description, including Site history and background information, and the 
scope of work is described in the RAWP.  
 

3.0 Project Organization 
The personnel anticipated for this project are as follows: 
  
 Greg Andrus, CHMM   Project Manager 
 Bryan Bancroft   Quality Assurance Officer 
 Eric Detweiler    Field Geologist 
   
Subcontractors 
 Paradigm Laboratories  Analytical Laboratory 
 Trec Environmental   Geoprobe Contractor 
 
Qualifications for Lu Engineers’ personnel are included in Appendix E of the RAWP. 
 
4.0 Sampling Procedures 
 
4.1 Sampling Design 
Sampling for this project is designed to evaluate the effectiveness of the OGL injections.   
Groundwater samples will be collected from MW-1231 C, E, F and H and MW-1253 E, F, H and I 
one month after the final injection to determine the short-term effectiveness of the remedy.  
To determine the long-term effectiveness, samples will be collected semi-annually from each of 
these wells for two years following the remedial activities. 

 
Groundwater samples will be analyzed for target compound list (TCL) volatile organic 
compounds (VOCs). 
 
Plans showing the proposed injection and monitoring well locations are provided as Figures 2 
and 3 in the RAWP. 
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4.2 QC Samples 
Various types of field QC samples are used to check the cleanliness and effectiveness of field 
handling methods.  They are analyzed in the laboratory as samples, and their purpose is to 
assess the sampling and transport procedures as possible sources of sample contamination and 
document overall sampling and analytical precision.  Rigorous documentation of all field QC 
samples in the Site logbooks is mandatory. 

• Trip Blanks are similar to field blanks with the exception that they are not exposed to 
field conditions.  Their analytical results help assess the potential for cross-
contamination of volatile organics while samples are held in a cooler and transported.  
Trip blanks are prepared at the lab prior to the sampling event and shipped with the 
sample bottles.  Trip blanks are prepared by adding organic-free water to a 40-ml VOA 
vial.  One trip blank will be used with every batch of water samples shipped for volatile 
organic analysis.  Each trip blank will be transported to the sampling location, handled 
like a sample, and returned to the laboratory for analysis without being opened in the 
field. 

• Field Equipment/Rinsate Blanks are blank samples designed to demonstrate that 
sampling equipment has been properly prepared and cleaned before field use and that 
cleaning procedures between samples are sufficient to minimize cross-contamination.  
Rinsate blanks are prepared by passing analyte-free water over sampling equipment and 
analyzing the samples for all applicable parameters.  If a sampling team is familiar with a 
particular site, its members may be able to predict which areas or samples are likely to 
have the highest concentration of contaminants.  Unless other constraints apply, these 
samples should be taken last to avoid excessive contamination of sampling equipment.  
Rinsate blanks are not required if dedicated sampling equipment is used for sample 
collection. 

• Field Duplicates consist of a set of two (2) samples collected independently at a 
sampling location during a single sampling event.  Field duplicates can be sent to the 
laboratory so that they are indistinguishable from other analytical samples and 
personnel performing the analysis are not able to determine which of the samples are 
field duplicates.  Field duplicates are designed to assess the consistency of the overall 
sampling and analytical system. 

• Matrix Spike (MS) Samples are used to assess matrix interference effects on the 
laboratory method, as well as to evaluate instrument performance.  A sample spike is 
prepared by adding to an environmental sample (before extraction or digestion) a 
known amount of pure compound of the same type that is to be assayed for in the 
environmental sample.  Spikes are added at one to 10 times the expected sample 
concentration or approximately 10 times the method detection limit.  These spikes 
simulate the background and interferences found in the actual samples, and the 
calculated percent recovery of the spike is taken as a measure of the accuracy of the 
total analytical method. 
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• Matrix Spike Duplicate (MSD) Samples are aliquots of the same sample that are split 
prior to analysis and treated exactly the same throughout the analytical method.  Spikes 
and duplicates for the batch are normally aliquots of the same sample.  For organics, 
spikes are added at approximately 10 times the method detection limit.  The relative 
percent difference (RPD) between the values of the matrix spike and matrix spike 
duplicate for organics taken as a measure of the precision of the analytical method.  In 
general, the tolerance limit for RPDs between laboratory duplicates should not exceed 
20% for validation in homogeneous samples. 

 
Field QC samples and the frequency of analysis for this project are summarized in Table 1 of this 
QAPP.  
 
4.3 Decontamination Procedures 
All decontamination will be performed in accordance with NYSDEC approved procedures. 
Sampling methods and equipment have been chosen to minimize decontamination 
requirements and prevent the possibility of cross-contamination.  Disposable sampling 
equipment (i.e., disposable bailers, HDPE tubing) will be used to the extent possible to minimize 
the need for equipment decontamination.  Groundwater sampling will be performed using new 
dedicated, disposable bailers. 
 
All drilling equipment will be decontaminated prior to drilling, after drilling each injection well, 
and prior to leaving the Site.  Special attention will be given to the drilling assembly, augers, and 
polyvinyl chloride (PVC) casing.   
 
Drill cuttings and water generated during drilling will remain onsite.  Waters generated by 
decontamination or by developing, purging, or pumping the wells that exhibit elevated 
photoionization detector (PID) readings or other evidence of contamination will be stored in 
drums or an onsite holding tank. 
 
If necessary, a temporary decontamination pad will be established in a secure area onsite using 
6-mil polyethylene sheeting.  The drill rig and associated tooling will be decontaminated using 
steam-cleaning methods at the designated location.  Fluids generated during decontamination 
will be collected in the plastic-lined pad.  All decontamination wastes will be transferred into 
drums or an onsite holding tank for appropriate staging and disposal.  The Subcontractor will be 
responsible for proper staging and disposal of all investigation derived wastes (IDW).  Final 
disposal of soils and water will be dependent on the results of the groundwater analyses to be 
conducted during this RAWP. 
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4.4 Sampling Methods 
 
4.4.1 Injection  
A Geoprobe 6610D or equivalent rig will be used for direct injection of all materials. 
 
4.4.2 Groundwater Sampling Procedures 
Static water levels will be measured to within 0.01-foot prior to purging and sampling.  Purging 
and sampling of each well will be accomplished using dedicated disposable PVC bailers on new 
polypropylene line.  All wells will be purged a minimum of three volumes of water standing in 
the casing or to dryness.  Temperature, pH, conductivity, and turbidity will be measured and 
recorded during purging. 
 
Groundwater samples will be collected according to the following procedures. 

• Water clarity will be quantified during sampling with a turbidity meter; 
• When transferring water from the bailer to sample containers, care will be taken to 

avoid agitating the sample, since agitation promotes the loss of volatile constituents; 
• Any observable physical characteristics of the groundwater (i.e., color, sheen, odor, 

turbidity) at the time of sampling will be recorded; and 
• Weather conditions (i.e., air temperature, sky condition, recent heavy rainfall, drought 

conditions) at the time of sampling will be recorded. 
 
All groundwater samples and their accompanying QA/QC samples will be analyzed as specified 
in the RAWP. 
 
4.5 Sample Documentation 
 
4.5.1 Logbooks 
All field activities will be documented in a field logbook.  This logbook will provide a record of 
activities conducted at the Site.  All entries will be signed and dated at the end of each day of 
fieldwork.  The field logbook will include the following: date and time of all entries; names of all 
personnel on Site; weather conditions (temperature, precipitation, etc.); location of activity; 
and description of activity. 
 
In addition, Lu Engineers will complete the following standard field forms as necessary: 

• Boring logs 
• Well construction detail 
• Groundwater elevations, development, and sampling logs 
• Summa®  canister data sheets 
• Chain of custody for all analytical laboratory sampling 
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As with any data logbooks, no pages will be removed for any reason.  If corrections are 
necessary, these must be made by drawing a single line through the original entry (so that the 
original entry can still be read) and writing the corrected entry alongside it.  The correction 
must be initialed and dated.   
 
4.5.2 Sample Identification 
All containers of samples collected by Lu Engineers from the project will be identified using a 
format identified in the field on a label affixed to the sample container (labels are to be covered 
with Mylar tape).  Generally, the format will include the following: 

• Two or three letters identifying the type of sample:  
MW- groundwater sample 

• Three letters identifying Lu Engineers:  JCL 
• Two numbers identifying a sample location;  
• Additional letters identifying special parameters, if applicable:  

 D – Field Duplicate 
 MS – Matrix Spike 
 MD - Matrix Spike Duplicate 
 
Example:  MW-JCL-1231F a sub-slab soil vapor sample collected from location 1231F. 
 
Each sample will be labeled and sealed immediately after collection.  The sample label will be 
filled out using waterproof ink and will be firmly affixed to the sample containers and protected 
with Mylar tape.  The sample label will give the sample number, the date of the collection, 
analysis required, and pH and preservation, if appropriate.  
 
The laboratory sample number will appear on a barcode label affixed to each sample, extract, 
or digestate. 
 
4.6 Field Instrumentation 
All instruments and equipment used during sampling and analysis will be operated, calibrated 
and maintained according to manufacturer’s guidelines and recommendations.  Operation, 
calibration, and maintenance will be performed by personnel properly trained in these 
procedures.  Documentation of calibration information will be maintained in the appropriate 
log book or reference file and will be available upon request.  Instruments will be calibrated 
before each use. 
 
5.0 Sample Handling and Custody 
This section describes procedures for sample handling and chain-of-custody to be followed by 
Lu Engineers sampling personnel and the analytical laboratory.  The purpose of these 
procedures is to ensure that the integrity of the samples is maintained during their collection, 
transportation, storage, and analysis.  Chain-of-custody requirements are compliant with EPA 
sample-handling protocols. 
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Sample identification documents will be carefully prepared so that sample identification and 
chain-of-custody can be maintained and sample disposition controlled.  Sample identification 
documents include field notebooks, sample labels, custody seals, chain-of-custody records, and 
laboratory sample log-in and tracking forms. 
 
The primary objective of the chain-of-custody procedures is to provide an accurate written 
record that can be used to trace the possession and handling of a sample from the moment of 
its collection through it analyses.  A sample is in custody if it is: 

• In someone’s physical possession; 
• In someone’s view; 
• Locked up; or 
• Kept in a secured area that is restricted to authorized personnel. 

 
5.1 Sample Containers and Preservation 
For sampling performed by Lu Engineers, new sample containers obtained from a reliable 
supplier will be provided by the analytical laboratory.  All containers provided by the laboratory 
are precleaned (Level 1), with certificates of analysis available for each bottle type.  
Certifications of Analysis provided by the vendor are kept on file by the laboratory. 
All samples will be stored on ice pending delivery to the laboratory.  In addition, all water 
samples for volatile analysis will be preserved with HCl to a pH of less than 2.  A list of 
preservatives and holding times for each type of analysis is included on the attached Table 2. 
 
Sample preservation will be verified at the lab prior to extraction, digestion, and/or analysis and 
the pH will be recorded in the extraction/digestion logbook.  The pH may be checked upon 
arrival, if desired.  If the samples are improperly preserved, a QA/QC discrepancy form will be 
submitted to the lab manager and QA coordinator for appropriate follow-up action (i.e., 
evaluation of the data during the data validation process and, if necessary, additional 
instruction of personnel regarding proper procedures). 
 
5.2 Field Custody Procedures 

• Sample bottles must be obtained precleaned from the laboratory or directly from an 
approved retail source.  All containers will be prepared in a manner consistent with the 
NYSDEC ASP 1991 bottle-washing procedures.  Coolers or boxes containing cleaned 
bottles should be sealed with a custody tape seal during transport to the field or while in 
storage prior to use.   

• All containers will have assigned lot numbers to ensure traceability through the supplier. 
• As few persons as possible should handle samples. 
• The sample collector is personally responsible for the care and custody of samples 

collected until the samples are transferred to another person or dispatched properly 
under chain-of-custody rules. 

• The sample collector will record sample data in the field notebook. 
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• The project manager will determine whether proper custody procedures were followed 
during the fieldwork and decide if additional samples are required. 

 
5.2.1 Custody Seals 
Custody seals are preprinted adhesive-backed seals with security perforations designed to 
break if the seals are disturbed.  A custody seal is placed over the cap of individual sample 
bottles by the sampling technician.  Sample shipping containers (coolers, cardboard boxed, etc., 
as appropriate) are sealed in as many places as necessary to ensure security.  Seals must be 
signed and dated before use.  Strapping tape should be placed around the lid to ensure that 
seals are not accidentally broken during shipment and in a manner that allows easy removal by 
laboratory personnel.  On receipt at the laboratory, the custodian must check (and certify, by 
completing logbook entries) that seals on boxes and bottles are intact. 
 
5.2.2 Chain-of-Custody Record 
The chain-of-custody record must be fully completed in duplicate, using black carbon paper 
where possible, by the field technician who has been designated by the project manager as 
responsible for sample shipment to the appropriate laboratory for analysis.  In addition, if 
samples are known to require rapid turnaround in the laboratory because of project time 
constraints or analytical concerns (i.e., extraction time or sample retention period limitations, 
etc.), the person completing the chain-of-custody record should note these constraints in the 
“Remarks” section of the custody record. 

 
5.3 Sample Handling, Packaging and Shipping 
The transportation and handling of samples must be accomplished in a manner that not only 
protects the integrity of the sample but also prevents any detrimental effects due to the 
possible hazardous nature of samples.  Regulations for packaging, marking, labeling, and 
shipping hazardous materials are promulgated by the United States Department of 
Transportation (DOT) in the Code of Federal Regulations, 49 CFR 171 through 177. 
 
5.3.1 Sample Packaging 
Samples must be packaged carefully to avoid breakage or contamination and must be shipped 
to the laboratory at proper temperatures.  The following sample packaging requirements will 
be followed: 

• Sample bottle lids must never be mixed.  All sample lids must stay with the original 
containers. 

• The sample bottle should never be completely filled except for VOA bottles.  At a 
minimum, a 10% void space should be left in the bottle to allow for expansion.   

• All sample bottles must be sealed around the neck or the jar lid with clear tape.  Any 
custody seals should be affixed prior to sealing the bottle. 

• All sample bottles shall be placed in plastic Zip-lock bags to minimize contact with inert 
packing material, unless foam inserts are used. 
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• Foam inserts should be used as inert packing material when shipping low hazard water 
samples via a common carrier to the laboratory.  

• Low-hazard environmental samples are to be cooled.  “Blue ice” or some other artificial 
icing material, or ice placed in plastic bags, may be used.  Ice will not be used as a 
substitute for packing material. 

• A duplicate custody record must be placed in a plastic bag and taped to the inside of the 
cooler lid.  Custody seals are affixed to the sample cooler. 

• The cooler will be labeled as containing a hazardous material if it contains medium or 
high-hazard samples.  Labeling requirements differ depending on the type of material 
being shipped; the majority of soil samples may be shipped as a class “9” hazardous 
material with the proper shipping name “OTHER REGULATED SUBSTANCES 
(ENVIRONMENTAL SAMPLES).” 

• A hazardous material shipping manifest will be completed for each cooler of medium to 
high-hazard samples and affixed to the lid of the cooler. 

• Low-hazard environmental samples do not require a hazardous material shipping 
manifest.  The words “LABORATORY SAMPLES” should be printed on the top of the 
cooler for low-hazard samples. 

• Samples packaged and shipped as limited-quantity radioactive material must comply 
with DOT and shipper regulations for package contamination limits, surface exposure 
rate, and airbill completion. 

 
5.3.2 Shipping Containers 
Environmental samples will be properly packaged and labeled for transport and dispatched for 
analysis to the appropriate subcontracted laboratory for geotechnical analyses.  A separate 
chain-of-custody record must be prepared for each container.  The following requirements for 
marking and labeling of shipping containers will be observed: 

• Use abbreviations only where specified; 
• The words “This End Up” or “This Side Up” must be clearly printed on the top of the 

outer package.  Upward-pointing arrows should be placed on the sides of the package.  
The words “Laboratory Samples” should also be printed on the top of the package; and 

• After a container has been closed, two custody seals are placed on the container—one 
on the front and one on the back.  The seals are protected from accidental damage by 
placing strapping tape over them. 

 
Field personnel will make timely arrangements for transportation of samples to the laboratory.  
When custody is relinquished to a shipper, field personnel will telephone the laboratory 
custodian to inform him of the expected time of arrival of the sample shipment and to advise 
him of any time constraints on sample analysis. 
 



Air Force Research Laboratory/Rome Research Site  
Verona Research Facility    Quality Assurance Work Plan 
 

10 

5.3.3 Shipping Procedures 
• The coolers in which the samples are packed must be accompanied by a chain-of-

custody record.  When transferring samples, the individuals relinquishing and receiving 
them must sign, date, and note the time on the record.  This record documents sample 
custody transfer.   

• Samples must be dispatched to the laboratory for analysis with a separate chain-of-
custody record accompanying each shipment.  Shipping containers must be sealed with 
custody seals for shipment to the laboratory.  The method of shipment, name of courier, 
and other pertinent information are entered in the “Remarks” section of the chain-of-
custody record. 

• All shipments must be accompanied by the chain-of-custody record identifying their 
contents.  The original record accompanies the shipment, and the yellow copy is 
retained by the site team leader.   

• If sent by mail, the package is registered with return receipt requested.  If sent by 
common carrier, a bill of lading is used.  Freight bills, Postal Service receipts, and bills of 
lading are retained as part of the permanent documentation. 

• Samples must be shipped to the analytical laboratory within 24 to 48 hours from the 
time of collection. 

 
5.4 Laboratory Custody Procedures 
The designated sample custodian at the laboratory will be responsible for maintaining the 
chain-of-custody for samples received at the lab.  Among other things, the custodian must 
adhere to the following basic requirements: 

• When the sample arrives at the lab, the custodian will complete a Cooler Receipt & 
Preservation Form for each cooler/package container.  

• Upon receipt, the coolers are examined for the presence and condition of custody seals, 
locks, shipping papers, etc.  Shipping labels are removed and placed on scrap paper and 
added to the receiving paper work.  The custodian then completes the chain-of-custody 
record by signing and recording the date and time the package is opened. 

• Acceptance criteria for cooler temperature is 0-6oC.  If a cooler exhibits a temperature 
outside this range, the anomaly is noted on the Cooler Receipt & Preservation Form. 

• The custodian will then unload the samples from the cooler(s)/container(s), assign an 
identification number to each sample container, and affix a barcode label to each 
sample container for logging in and out of the sample tracking system. 

 
Adherence to this procedure will ensure that all samples can be referenced in the computer 
tracking system.  All sample control and chain-of-custody procedures applicable to the 
analytical laboratory are presented in laboratory SOPs available for review. 
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6.0 Analytical Methods 
Groundwater sample analysis will be performed by Paradigm Environmental Services, a 
NYSDOH ELAP-certified analytical laboratory.   General analytical and organic methods to be 
performed by the laboratory for this project are listed in Table 1 of this QAPP.  
 

Table 1 
Proposed Sampling and Analysis Summary 

Sample Type Sample 
Location 

Analytical 
Parameter 

Analytical 
Method 

Reporting 
Level 

Estimated# 
Field 

Samples 

Field 
Duplicates 

Blanks MS/MSD Total 

Equip Trip 

Groundwater MW-
1231 C, 
E, F & H 

and 
MW-

1253 E, 
F, H & I  

 
TCL VOCs 

 

 
8260 

 

Category 
B 

 
24 

 
3 

 
- 

 
3 

 
3/3 

 
36 

 
 
6.1 Analytical Capabilities 
The analytical laboratory is fully equipped for analysis of all types of water, air, and soil samples 
for chemical contaminants, bacteriological quality, and general characterization.  Proven and 
approved analytical techniques are used, backed up by a rigorous system of QC and QA checks 
to ensure reliable and defensible data.  All laboratory work is performed in accordance with 
guidelines established by EPA, the NYSDOH, and the National Institute of Safety and Health 
(NIOSH).     
 
Organic analysis is accomplished by gas chromatography (GC), high performance liquid 
chromatography (HPLC), and or GC/mass spectrometry (MS).     
 
Laboratory procedures to be utilized for sample preparation and analysis are referenced in the 
NYSDEC ASP.   
 
Method detection limits are determined according to procedures outlined in 40 CFR Part 136, 
Appendix B or EPA CLP.  General analytical detection limits are usually determined by the 
lowest point on the curve.  Detection limits are determined at least annually for all appropriate 
analytical methods.  A listing of the laboratory’s method detection limits is available upon 
request. 
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6.2 Quality Control Samples 
Laboratory QC consists of analysis of laboratory blanks, duplicates, spikes, standards, and QC 
check samples as appropriate to the methodology.  These laboratory QC samples are described 
below.  
 
6.2.1 Laboratory Blanks 
Three types of laboratory blanks, one or more of which will be utilized depending on the 
analysis are described below: 

• Method blanks consist of analyte-free water and are subjected to every step of the 
analytical procedure to determine possible contamination. 

• Reagent blanks are similar to method blanks but incorporate only one of the 
preparation reagents in the analysis.  When a method blank indicates significant 
contamination, one or more reagent blanks are analyzed to determine the source. 

• Calibration blanks consist of pure reagent matrix and are used to zero an instrument’s 
response, thus establishing the baseline. 

 
6.2.2 Calibration Standards 
A calibration standard may be prepared in the laboratory by dissolving a known amount of a 
pure compound in an appropriate matrix.  The final concentration calculated from the known 
quantities is the true value of the standard.  The results obtained from these standards are used 
to generate a standard curve and thereby identify the concentration of the compound in the 
environmental sample.  A minimum of three calibration standards will be used to generate a 
standard curve for all analyses. 
 
6.2.3 Reference Standard 
A reference standard is prepared in the same manner as a calibration standard but from a 
different source.  Reference standards may be obtained from the EPA.  The final concentration 
calculated from the known quantities is the “true” value of the standard.  The important 
difference in a reference standard is that it is not carried through the same process used for the 
environmental samples, but is analyzed without digestion or extraction.  A reference standard 
result is used to validate an existing concentration calibration standard file or calibration curve. 
 
6.2.4 Spike Sample 
A sample spike is prepared by adding to an environmental sample (before extraction or 
digestion) a known amount of pure compound of the same type that is to be assayed for in the 
environmental sample.  Spikes are added at one to 10 times the expected sample concentration 
or approximately 10 times the method detection limit.  These spikes simulate the background 
and interferences found in the actual samples, and the calculated percent recovery of the spike 
is taken as a measure of the accuracy of the analytical method.   
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A blank spike is the same as a spike sample except the spike is added to analyte-free water.  The 
blank spike is used to determine whether the sample preparation and analysis are under 
control. 
 
6.2.5 Surrogate Standard 
A surrogate is prepared by adding a known amount of pure compound to the environmental 
sample; the compound selected is not one expected to be found in the sample, but is similar in 
nature to the compound of interest.  Surrogate compounds are added to the sample prior to 
extraction or digestion.  Surrogate spike concentrations indicate the percent recovery of the 
analytes and, therefore, the efficiency of the methodology. 
 
6.2.6 Internal Standard 
Internal standards are similar to surrogate standards in chemical composition but are used to 
quantify the concentration of analytes sampled based on the relative response factor.  Internal 
standards are added to the environmental sample prior to instrumental analysis. 
 
6.2.7 Laboratory Duplicate or Matrix Spike Duplicate 
Laboratory duplicates are aliquots of the same sample that are split prior to analysis and 
treated exactly the same throughout the analytical method.  Spikes and duplicates for the batch 
are normally aliquots of the same sample.  For organics, spikes are added at approximately 10 
times the method detection limit.  The RPD between the values of the matrix spike and matrix 
spike duplicate for organics or between the original and the duplicate for inorganics is taken as 
a measure of the precision of the analytical method. 
 
In general, the tolerance limit for RPDs between laboratory duplicates should not exceed 20% 
for validation in homogeneous samples. 
 
6.2.8 Check Standard/Samples 
Inorganic and organic check standards or samples are prepared with reference standards or are 
available from the EPA.  They are used as a means of evaluating analytical techniques of the 
analyst.  Check standards or samples are subjected to the entire sample procedure, including 
extraction, digestion, etc., as appropriate for the analytical method utilized.  The check 
standard or sample can provide information on the accuracy of the analytical method 
independent of various sample matrices. 
 
6.3 Laboratory Instrumentation 
Laboratory capabilities will be demonstrated initially for instrument and reagent/ standards 
performance as well as accuracy and precision of analytical methodology.  A discussion of 
reagent/standard procedures and brief descriptions of calibration procedures for major 
instrument types follow.  
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All standards are obtained directly from EPA or through a reliable commercial supplier with a 
proven record for quality standards.  All commercially supplied standards will be traceable to 
EPA or National Institute of Standards and Technology (NIST) reference standards and 
appropriate documentation will be obtained from the supplier.  In cases where documentation 
is not available, the laboratory will analyze the standard and compare the results to a known 
EPA-supplied or previous NIST-traceable standard. 
 
All sections of the laboratory will have SOP for standard and reagent procedures to document 
specific standard receipt, documentation, and preparation activities.  In general, the individual 
SOPs incorporate the following items: 

• Documentation and labeling of date received, lot number, date opened, and expiration 
date; 

• Documentation of traceability; 
• Preparation, storage, and labeling of stock and working solutions; and 
• Establishing and documenting expiration dates and disposal of unusable standards. 
 

Each laboratory instrument will be labeled clearly with a unique identifier that relates to all 
laboratory calibration documentation.  Laboratory SOPs and calibration procedures are detailed 
in the laboratory’s Quality Assurance Manual, available upon request. 
 
7.0 Data Reporting and Validation 
 
7.1 Deliverables 
Once the contract laboratories have provided all analytical data and sampling information has 
been evaluated, Lu Engineers will develop a Final Engineering Report (FER) for the remedy.  The 
report will be prepared as indicated by the following general outline: 

1.0 Introduction 
2.0 General Site Information 
3.0 Description of the Remedy 
4.0 Summary of Remedial Actions 
5.0 Results 
6.0 Conclusions & Recommendations 

 
The report will carefully document all remedial activities and will be supplemented with 
photographic documentation, maps, figures, tables, sample logs, DUSRs, and lab results. 
 
A Site Management Plan (SMP) will be prepared and submitted along with the FER.   
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7.1.1 Category B Data Package 
The final round of groundwater samples and all vapor intrusion samples will be reported by the 
laboratory with NYSDEC ASP Category B deliverables.  The Category B data package includes: 

• A detailed summary of the report contents and any quality control outliers or 
corrective actions taken. 

• Chain of Custody documentation 
• Sample Information including:  date collected, date extracted, date analyzed, and 

analytical methods. 
• Data (including raw data) for: 

- samples 
- laboratory duplicates 
- method blanks 
- spikes and spike duplicates 
- surrogate recoveries 
- internal standard recoveries 
- calibrations 
- any other applicable QC data 

• Method detection limits and/or instrument detection limits 
• Run logs, standard preparation logs, and sample preparation logs 
• Percent solids (where applicable).  
 

7.1.2 Quality Assurance Reports 
For the laboratory, a general QA report summarizing problems encountered throughout the 
laboratory effort, including sample custody, analyses, and reporting, is provided to Lu Engineers 
by the QA coordinator.  This report identifies areas of concern and possible resolutions in an 
effort to ensure data quality. 
 
Upon completion of a project sampling effort, analytical and QC data will be included in a 
comprehensive report that summarizes the work and provides a data evaluation.  A discussion 
of the validity of the results in the context of QA/QC procedures will be made, as well as a 
summation of all QA/QC activity. 
 
Serious analytical or sampling problems will be reported to NYSDEC.  Time and type of 
corrective action, if needed, will depend on the severity of the problem and relative overall 
project importance.  Corrective actions may include altering procedures in the field, conducting 
an audit, or modifying laboratory protocol.  All corrective actions will be implemented after 
notification and approval of NYSDEC.   
 
In addition to the laboratory report narrative, QA data validation reports that include any 
contractual requirements will also be provided to NYSDEC.  These QA reports will be submitted 
with the analytical data, on a monthly basis, or at the conclusion of the project.   
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7.2 Data Validation and Usability 
Prior to the submission of the report to NYSDEC, all data will be evaluated for precision, 
accuracy, and completeness.   
 
QA/QC requirements from both methodology and company protocols will be strictly adhered to 
during sampling and analytical work.  All data generated will be reviewed by comparing and 
interpreting results from instrumental responses, retention time, determination of percent 
recovery of spiked samples or blanks, and reproducibility of duplicate sample results.  All 
calculations and data manipulations are included in the appropriate methodology references.  
Control charts and calibration curves will be used to review the data and identify outlying 
results. 
  
7.2.1 Data Usability 
A Data Usability Summary Report (DUSR) will be provided after review and evaluation of the 
analytical data package.  The DUSR will contain required elements listed in Appendix 2B of DER-
10 Technical Guidance for Site Investigation and Remediation.  
 
The DUSR will include a description of the samples and analytical procedures used.  Any data 
deficiencies, protocol deviations, or quality control problems will be discussed as to their effect 
on data results.  The report will also include any suggestions for resampling or reanalysis.  
Adherence to appropriate sample preservation and holding times for applicable analyses is 
critical to ensuring data usability.  Table 2 identifies applicable holding times for this project. 
 

* Holding times are based on verified time of sample receipt (VTSR) at the laboratory 
 

Table 2 
Sample Preservation and Holding Times 

Parameter Method 
Number 

Container 
Type 

and Size 

Preservation Holding Time* 

Groundwater 
TCL VOCs 8260 

 
3 x 40-ml. 

VOA 
Cool to 4oC; minimize 

headspace; HCl to 
pH<2 

5 days 
unpreserved / 

12 days 
preserved 
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PROPOSED SCHEDULE FOR RRS 
VERONA SITE REMEDIAL PILOT 
STUDY  

                  29-Oct-11 
                      MO= Month 
 

Estimated Injection/Sampling event 
       

 
Possible Injection/Sampling event pending funding 

                       
TASK  

MO. 
1 

MO. 
2 

MO  
3 

MO 
4 

MO 
5 

MO 
6 

M
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MO 
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MO 
9 

MO
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Work Plan 
Development                                             
                                              
NYSDEC Review and 
Comment                                             
                                              
Injection                                             
                                              
Sampling                                             
                                              
Documentation/ 
Correspondence                                             
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