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Introduction 
 
 
 
 
Ecology and Environment Engineering, P.C., under contract to Parsons Infrastruc-
ture & Technology Group, Inc., which is under contract to the U.S. Army Corps 
of Engineers (USACE) Kansas City District (Contract No. W912DQ-09-D-3013), 
will perform groundwater monitoring at Area of Concern 9 (AOC 9) of the former 
Griffiss Air Force Base (Griffiss AFB) in Rome, New York (see Figure 1-1). 
 
1.1 Purpose of Investigation 
A phased groundwater monitoring program will consist of baseline, performance, 
and long-term monitoring of volatile organic compound (VOC) levels in the 
groundwater and in Six Mile Creek.  A phased approach is consistent with the 
Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) response action process.  Monitoring data will be screened against the 
most stringent of either the New York State Department of Environmental Con-
servation (NYSDEC) Class GA groundwater criteria or the U.S. Environmental 
Protection Agency (EPA) maximum contaminant levels (MCLs). 
 
In phase one, groundwater sampling and analysis will establish baseline VOC 
concentrations in the groundwater plume and Six Mile Creek before remediation 
begins.  Phase two, performance monitoring, will evaluate the short-term effec-
tiveness of the remediation efforts with a total of four sampling events over two 
years.  The long-term effectiveness of the remediation efforts will be monitored in 
phase three for three more years with annual sampling events.  
 
Following the first three years of annual long-term monitoring it is anticipated 
that monitoring will continue on an every-other-year basis until concentrations of 
hazardous substances in groundwater are below Remedial Action Objectives 
(RAOs) (see Table 1-1).  Once the RAOs have been reached the monitoring will 
again be performed annually until three consecutive rounds of sampling indicate 
that the concentrations of groundwater contaminants remain below RAOs.  At 
that point unrestricted use of the site can be allowed.  Modeling performed during 
evaluation of the remedial alternatives for AOC 9 indicated that the total duration 
of the remedial action would likely span 11 years (EEEPC 2010).   
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Figure 1-1 AOC 9, Former Griffiss Air Force Base, Rome, New York 
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Table 1-1 AOC 9 Groundwater Cleanup Goals 
Contaminants of 

Concerna 
Groundwater Cleanup Goalb 

(µg/L) 
1,2-Dichlorobenzene 3 
1,2-Dichloroethane 0.6 
1,2,4-Trimethylbenzene 5 
1,3,5-Trimethylbenzene 5 
1,3-Dichlorobenzene 3 
1,4-Dichlorobenzene 3 
Acetone 50 
Benzene 1 
Chlorobenzene 5 
cis-1,2-Dichloroethene 5 
Ethylbenzene 5 
Isopropylbenzene 5 
Methylene Chloride 5 
Naphthalene 10 
n-Butylbenzene 5 
n-Propylbenzene 5 
o-Xylene 5 
sec-Butylbenzene 5 
Trichloroethene 5 
tert-Butylbenzene 5 
Tetrachloroethene 5 
Vinyl Chloride 2 
Xylene (Total) 5 
Notes: 
a  From the Final Feasibility Study Report for AOC 9 (E & E 2004a). 
b  New York State Department of Environmental Conservation (NYSDEC) 

Class GA groundwater standard. 

 
1.2 Site Description and Groundwater Contamination 

Summary 
AOC 9 is a grass-covered area approximately 1,500 feet long and 650 feet wide 
located in the southwest portion of the inactive Weapons Storage Area (WSA) 
(see Figure 1-1).  The site is part of a strip of land that lies between an airplane 
runway to the southwest and extends into the WSA to the northeast.  Perimeter 
Road runs through the site and Six Mile Creek borders the southwestern edge of 
the site. 
 
The area comprising AOC 9 was originally farmland in the 1930s before base 
construction.  In the 1940s and 1950s, the first landfill for the base (currently 
known as AOC 9) was established beneath the northern portion of the WSA ex-
tending south between Perimeter Road and Six Mile Creek.  Aerial photographs 
show that the landfill was active between 1943 and 1957 but no later than 1960.  
The type of material buried at this site is unknown; however, it is reported that 
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large quantities of the landfill material were removed during construction of the 
WSA.   
 
Two munitions storage bunkers were erected between Perimeter Road and Six 
Mile Creek in the early 1950s.  One of the bunkers (also referred to as igloos) was 
removed in the late 1970s or early 1980s (before 1981), and the other bunker was 
removed in 1992.  Although the bunkers were initially used for munitions storage, 
they were later used to store hazardous materials. 
 
The site’s status was changed from “Area of Interest” to “Area of Concern” in 
1998 when groundwater samples collected during the Expanded Site Investigation 
were found to contain chlorinated solvents at concentrations exceeding NYSDEC 
Class GA standards and EPA MCLs.  
 
AOC 9 is currently inactive and access is somewhat restricted by Perimeter Road 
Gates 4 and 11.  The southern portion of this area is expected to remain vacant in 
the future, acting as a buffer zone between the runway and future development in 
adjacent areas.  The northern portion of the site extends into the former WSA 
boundary and is expected to be zoned as a nonresidential, industrial area.   
 
The ground surface at AOC 9 slopes gently downward toward Six Mile Creek.  
Groundwater flows southwest toward the creek (see Figure 1-2).  Depth to 
groundwater is approximately 10 to 12 feet but is closer to the ground surface be-
tween Perimeter Road and Six Mile Creek.  Hydraulic conductivity and ground-
water flow velocity were initially determined by performing slug tests.  To con-
firm the hydraulic conductivities (K values) obtained from the slug tests, a pump 
test was performed on G009-MW02 in July 2003.  A submersible pump was in-
stalled in MW02 and the water level was allowed to return to static conditions.  
The well was pumped at 0.5 gallon per minute (gpm) until the water level stabi-
lized.  Data collection was initiated at the time pumping began with an In-Situ, 
Inc., Hermit 2000 data logger and pressure transducer system as was done during 
the slug tests.  Data transfer software by In-Situ, Inc., was used to download the 
slug test data to a computer.  The raw data were then processed and interpreted 
using AQTESOLVE software (Duffield 1998).  A K value of 1.8 x 10 -3 cm/s was 
obtained using the interpretation methods of Cooper-Jacob, which corresponds to 
a groundwater velocity of 0.93 ft/day.  This value correlates well with typical K 
values for the silty sands observed on site during drilling activities.  Shallow 
groundwater discharges to the surface at several locations in this area.  Three in-
termittent drainageways that discharge to Six Mile Creek are on the southern por-
tion of the site.   
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Debris (including glass, slag, bricks, ceramics, cinderblocks, asphalt, concrete, 
wire, and metal) encountered during test pit excavations in the southern portion of 
the former landfill (south of the WSA) accounted for less than 1% by volume of 
excavated material.  The lack of waste materials observed from the test pit exca-
vations support reports that the former WSA landfill had been removed before the 
WSA was built.   
 
Two Supplemental Investigations (SIs) and three Predesign Investigations (PDIs) 
were performed at AOC 9 to define the extent of the groundwater contaminant 
plume and locate the source of the groundwater contamination.  The results of the 
SIs are provided in the AOC 9: Weapons Storage Area (WSA) Landfill, Final 
2002 Remedial Investigation Report (E & E Inc. 2004). 
 
The first SI was conducted from March to May 2000.  The purpose of the SI was 
to delineate the extent of groundwater contamination that was identified in previ-
ous investigations, determine whether wastes from the WSA landfill were present, 
verify the WSA landfill boundary in the vicinity of the site, and provide informa-
tion for evaluation of the risks to human health and the environment.  The concen-
trations of trichloroethene (TCE) and its breakdown products (cis-1,2 dichloro-
ethene (DCE); and vinyl chloride) ranged up to 66.9 µg/L, 227.2 µg/L, and 63.7 
µg/L, respectively.  The concentrations of 1, 2-dichlorobenzene, 1, 4-
dichlorobenzene, chlorobenzene, and benzene ranged up to 414.2 µg/L, 214.9 µg/
L, 2,352 µg/L, and 12.6 µg/L, respectively.  
 
The second SI was conducted in July 2002, included a Geoprobe groundwater 
screening survey to further delineate the extent of the groundwater contamination 
that was previously identified and to identify potential source areas.  The concen-
trations of TCE and its breakdown products total 1,2-DCE and vinyl chloride 
ranged up to 10.3 µg/L, 71.2 µg/L, and 13.1 µg/L, respectively.  The concentra-
tions of 1, 2-dichlorobenzene, 1, 4-dichlorobenzene, chlorobenzene, and benzene 
ranged up to 513 µg/L, 151 µg/L, 2,150 µg/L, and 12.6 µg/L, respectively. 
  
During the first PDI, conducted from September through November 2006, four 
additional groundwater monitoring wells (AOC9-MW14 through AOC9-MW17) 
were installed at the site.  The concentrations of TCE and its breakdown product 
Cis-1,2-DCE ranged up to 19 µg/L, and 12 µg/L, respectively.  Vinyl chloride 
was not detected at concentrations above screening criteria.  The highest concen-
trations of total VOCs were detected in presumed upgradient wells AOC9-MW14 
and AOC9-MW15 at 1,989 micrograms per liter (µg/L) and 2,082 µg/L, respec-
tively.  These concentrations prompted further investigation to find the source of 
groundwater contamination upgradient of Six Mile Creek and Perimeter Road in 
the WSA.  Two more PDIs were conducted to determine the extent and nature of 
this source.   
 
The second PDI, conducted from February through April 2007, included the in-
stallation of 25 temporary monitoring wells and identified areas approximately 
200 feet east of Building 913 that contained significantly higher levels of chloro-
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benzene and related compounds.  The concentrations of 1, 2-dichlorobenzene, 1, 
4-dichlorobenzene, and chlorobenzene, ranged up to 4,930 µg/L, 1,380 µg/L, and 
14,400 µg/L, respectively.  The concentrations of TCE and its breakdown product 
Cis-1,2-DCE ranged up to 127 µg/L, and 79.5 µg/L, respectively.  Vinyl chloride 
was not detected at concentrations above screening criteria.   
 
The third PDI was performed in June through October 2007 to better define the 
plume and further identify the potential source area.  During this investigation 56 
new temporary monitoring wells and 42 boreholes were installed around the site.  
The concentrations of 1, 2-dichlorobenzene, 1, 4-dichlorobenzene, chlorobenzene, 
and benzene detected in the groundwater ranged up to 230 µg/L, 523 µg/L, 2,400 
µg/L, and 120 µg/L, respectively.  The concentrations detected in the groundwa-
ter of Tetrachloroethene (PCE), TCE, Cis-1,2-DCE, and vinyl chloride ranged up 
to 12 µg/L,  14 µg/L, 26 µg/L, and 3.5 µg/L, respectively.  The highest levels of 
total VOCs detected in the soil were 1,100 milligrams per kilogram (mg/kg) and 
1,600 mg/kg, with chlorobenzenes representing the largest fraction of VOCs.  The 
contaminated soil was from a 6-foot zone near the top of the saturated zone at 
depths ranging between 8 to 17 feet below grade.  Figure 1-3 shows the contours 
summarizing the groundwater results of the three PDIs.  A detailed summary of 
the groundwater and soil data obtained from the three PDIs is provided in the Fi-
nal Additional AOC 9 Predesign Investigation Data Summary Report (EEEPC 
2007). 
 
On the basis of the PDIs and the SIs, the soil east of Building 913 is identified as 
the source area for the AOC 9 groundwater contamination.  An 8-acre contami-
nated groundwater plume extends downgradient from the source area for ap-
proximately 1,500 feet.  The lateral extent of the plume is approximately 650 feet 
and the vertical extent ranges from ground surface (south of Perimeter Road) to 
20 feet below ground surface (BGS), which is the top of bedrock.   
 
The potential presence of non-aqueous phase liquid (NAPL) is not a concern at 
AOC 9.  During previous investigations onsite, NAPL has not been encountered 
in any soil boring or groundwater samples.  All soil contaminated with a Total 
VOC concentration greater than 1 mg/kg will be excavated and properly disposed 
of prior to either application of persulfate beneath the excavation area, or injec-
tion of persulfate into the dissolved phase plume downgradient of the excavation 
area.  Source area excavation will continue until any NAPL observed is removed 
and no soils that provide a reading of 50 ppm or higher with a photoionization 
detector (PID) remain in the excavation. 
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The preferred remedial alternative for AOC 9 includes removal of the source area 
through excavation of contaminated soil, treatment of contaminated groundwater 
using chemical oxidation, and land use controls.  The groundwater contaminant 
source area is identified as the area within the 1 mg/kg total VOCs in soil contour 
shown on Figure 1-3.  The horizontal and vertical limits of this excavation have 
been defined based on the selected cleanup objectives, and groundwater and soil 
boring analytical results.  Approximately 99% of the total VOCs contaminant 
mass will be removed during the source area excavation (see Figure 1-3).  After 
the soil is excavated from the 6-foot smear zone, the bottom of the excavation will 
be screened with the PID to ensure that the contamination has not migrated 
deeper into the soil.  If contamination is found above 50 parts per million (ppm) 
with the PID, that soil will be excavated and the process repeated.  In addition, as 
a polishing step, a sodium persulfate oxidant with an iron chelate activator (per-
sulfate oxidant) will be applied to the bottom of the excavation to oxidize any 
low-level residual contamination.  Application of the oxidant is expected to re-
duce the number of years required to meet RAOs.     
 
After the source is removed, the concentrations of contaminants in the groundwa-
ter plume are expected to decrease due to natural processes including advection, 
dilution, and biodegradation.  In addition, to further reduce the number of years 
required to meet RAOs, the groundwater will be treated with persulfate oxidant, 
which will be injected into the center of the plume through temporary wells ap-
proximately 15 to 25 feet deep immediately downgradient of the excavation area.  
The persulfate oxidant will be used because it is very stable in the subsurface, 
performs better in a neutral pH environment, and can destroy the major COCs at 
AOC 9, including CB, DCB, dichloroethane, trichloroethene, and tetrachloro-
ethene.  Oxidant injection will be performed in an area of 50 feet by 200 feet im-
mediately downgradient of the excavation area, which will treat groundwater in 
an in situ plume area of 16,000 square feet (see Figure 1-3).  This portion of the 
plume has an average saturated thickness of 10 feet and an estimated porosity of 
0.35, which provides a water treatment volume of approximately 420,000 gallons.  
These quantities are estimated values which will be better defined during the re-
medial design stage.  Modeling has indicated that removal of the source by exca-
vation of the soil, application of persulfate oxidant to the soil at the bottom of the 
excavation, and one injection of persulfate oxidant in the center of the plume im-
mediately downgradient of the excavation area, will result in a reduction of 
groundwater contaminant concentration levels and achievement of RAOs in 11 
years.   
 
During source excavation, uncontaminated overburden soil will be removed to 
access the contaminated soil.  The overburden soil will be excavated, stockpiled, 
and used for backfilling following excavation of the contaminated soil.  Steel 
sheeting will be installed around the contaminated soil area to support the excava-
tion below the water table.  An area of approximately 32,000 square feet of soil, 4 
feet thick, is planned to be removed, which provides a contaminated soil removal 
volume of 4,500 cubic yards.  These quantities are estimated values which will be 
better defined during the remedial design stage.    
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Dewatering will be performed during the excavation of the contaminated soil lo-
cated below the groundwater table.  The collected groundwater will be pumped 
into tanks, treated (if necessary), sampled, and shipped to the City of Rome Pub-
licly Owned Treatment Works (POTW).  Following excavation of the contami-
nated soil and application of the persulfate oxidant to the excavation floor, the 
steel sheeting will be removed and the area will be backfilled with the stockpiled 
overburden soil.  Presently, the elevation of the excavation area is higher than the 
surrounding roadways.  After completion of construction, it is expected that the 
final grade will be lower, but still higher than the surrounding roadway.  Swales 
and culverts will be restored to their preconstruction elevations to match existing 
drainage features.   
 
Monitoring of the groundwater plume and treatment performance will be 
performed by the Air Force as described in this monitoring work plan.     
 
Institutional controls in the form of deed restrictions for affected groundwater will 
be implemented at the site to prevent future owners or occupants from exposing 
or contacting contaminated subsurface soil and groundwater.  The restrictions will 
be maintained until the concentrations of hazardous substances in the groundwa-
ter are at such levels to allow for unrestricted use.      
 
Based on modeling, groundwater at this site is expected to reach Remediation 
Goals in 11 years.  Until Remediation Goals are achieved, data will be collected 
as part of remedy performance monitoring.  Following each monitoring event, 
concentrations of COCs and trends in concentrations of COCs will be evaluated.  
If any increasing trend in COC concentration is identified in any monitoring well 
(e.g. three consecutive monitoring events showing a statistically increasing trend), 
the Air Force will propose to EPA and NYSDEC that additional action be per-
formed.  Additional oxidant injections or additional excavations may be executed 
without requiring either an Explanation of Significant Differences or ROD 
amendment.  The Air Force will initiate additional oxidant injection or excava-
tions within six months of completion of the trend analysis if these actions will be 
effective in achieving cleanup standards as shown in Table 1-1.  If other actions 
will be required, the Air Force will propose development and implementation of a 
ROD amendment or Explanation of Significant Differences.



 

 
 2-1 

  
 

 
 
 
AOC-Specific Activities 
 
 
 
 
This section of the work plan discusses the field activities to be performed under 
this investigation.  The scope of work at AOC 9 described in this plan was de-
rived from the March 2009 Environmental Remediation at the former Griffiss Air 
Force Base – AOC 9 Remediation Proposal (Parsons 2009).  The Health and 
Safety Plan for the work is located in Appendix A, and the Quality Assurance 
Project Plan is located in Appendix B. 
 
2.1 Scope of Work 
The scope of work includes three monitoring sampling events; baseline sampling, 
performance monitoring, and long-term monitoring.  Baseline sampling will be 
conducted to provide a snapshot of the current groundwater contaminant levels 
prior to implementation of the remedial action for comparison to the groundwater 
monitoring which will be performed after the remedial action.  The purpose of 
performance monitoring will evaluate the short-term effectiveness of the remedia-
tion efforts.  The purpose of the long-term monitoring will be to monitor the long-
term effectiveness of the remedial efforts. 
 
AOC 9 contains a mixed plume of chlorobenzenes and trichloroethane and its 
breakdown products in the overburden groundwater.  Activities at this site will 
include installation and development of two new permanent monitoring wells; 
and multiple rounds of sampling of six existing monitoring wells, the two new, 
permanent monitoring wells, and three surface water locations.   
 
Prior to well installation, utilities clearance will be performed by contacting New 
York Underground Facilities Protective Organization (UFPO) at 1-800-962-7962.  
USACE and Air Force Real Property Agency will be notified UFPO has been 
contacted.   
 
Well AOC9-MW18 will be installed east of the treatment area (see Figure 2-1 for 
well locations).  This well will serve as an upgradient well and will be installed 
during spring 2010.  Installation will be completed prior to implementation of the 
remedial action at AOC 9 (source excavation with limited chemical oxidation of 
the contaminant plume).  AOC9-MW18 will be constructed with a 10-foot (0.01-
inch slot) polyvinyl chloride (PVC) screen in accordance with USACE protocols.  
The screened interval will be approximately 9.0 to 19.0 feet BGS, which will 
cover the top 8 to 9 feet of the aquifer in this area. 
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Well AOC9-MW19 will be installed in spring 2011 following the remedial exca-
vation in the eastern portion of the groundwater contaminant source area at the 
current location of temporary well TW39 (see Figure 2-2 for well locations).  The 
screened interval in AOC9-MW19 will target the interval currently screened by 
temporary well TW39 (9.3 to 19.3 feet BGS), which contained a total VOC con-
centration of 21,610 µg/L.  AOC9-MW19 will be constructed with a 10-foot 
(0.01-inch slot) PVC screen in accordance with USACE protocols.     
 
A total of eight sampling events are currently planned: one baseline sampling, 
four performance monitoring, and three long-term monitoring.  However, follow-
ing the first three years of annual long-term monitoring it is anticipated that moni-
toring will continue on an every-other-year basis until concentrations of hazard-
ous substances in groundwater are below RAOs.  After reaching the RAOs the 
monitoring will again be performed annually until three consecutive rounds of 
sampling indicate that the concentrations of groundwater contaminants remain 
below the RAOs, allowing for unrestricted use of the site.   
 
All groundwater and surface water samples will be analyzed for VOCs using EPA 
Method SW8260.  Analyses will be performed by a laboratory approved for this 
analytical method by the New York State Environmental Laboratory Accredita-
tion Program, the U.S. Department of Defense Environmental Laboratory Ac-
creditation Program, and the National Environmental Laboratory Accreditation 
Program.  Reporting limits will be 1 part per billion for all VOC compounds.   
 
Baseline sampling will be conducted before remedial action begins.  Baseline 
sampling is to establish baseline VOC concentrations in the groundwater plume 
and Six Mile Creek before remediation begins.  Baseline sampling will comprise 
the first sampling event and will consist of sampling eight monitoring wells 
(G009-MW01, G009-MW02, AOC9-MW05, AOC9-MW06, AOC9-MW14, 
AOC9-MW15, AOC9-MW-17, and AOC9-MW18) and three surface water loca-
tions (AOC9-SW01, AOC9-SW02, AOC9-SW03) (see Figure 2-1):   
 
■ Wells G009-MW01 and G009-MW02 will be sampled to establish baseline 

contaminant concentrations in the lateral portions of the plume and confirm 
the current width of the contaminant plume.   

 
■ Wells AOC9-MW05 and AOC9-MW06 will function as sentinel wells and 

will be sampled to establish baseline contaminant concentrations of the lead-
ing edge of the contaminant plume down gradient of the remedial action 
treatment area.  
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■ Wells AOC9-MW14, AOC9-MW15 and AOC9-MW17 will be sampled to 
establish baseline contaminant concentrations within the center of the plume 
in the area being treated during the remedial action (AOC9-MW14) and 
downgradient of the treatment area (AOC9-MW15 and AOC9-MW17).   

 
■ Upgradient well AOC9-MW18 will be sampled to establish baseline contami-

nant concentrations upgradient of the groundwater plume.   
 
■ Surface water sample locations AOC9-SW01 through AOC9-SW03 will be 

sampled to establish baseline contaminant concentrations within Six Mile 
Creek.  

 
Baseline sampling results will establish a baseline for comparison and evaluation 
of the remaining performance and long-term monitoring sampling events.  Sam-
pling is anticipated to be conducted in June 2010, which is approximately one 
month before the remedial action is scheduled to begin at AOC 9. 
 
Performance monitoring is anticipated to begin in October 2011, approximately 
four months after the remedial action at AOC 9 is scheduled to be complete, fol-
lowing the installation of AOC9-MW19.  This well will be installed in the exca-
vation area at the location of temporary well TW39, which was found during the 
Predesign Investigations to contain 21,610 µg/L of total VOCs during the Predes-
ign Investigations, the highest level of total VOCs detected in groundwater at 
AOC 9.   
 
Performance monitoring will evaluate the short-term effectiveness of the remedia-
tion efforts for two years with a total of four semiannual sampling events.  Sam-
ples will be collected from five monitoring wells (AOC9-MW06, AOC9-MW14, 
AOC9-MW15, AOC9-MW17, and AOC9-MW19) and three surface water loca-
tions (AOC9-SW01, AOC9-SW02, and AOC9-SW03; see Figure 2-2):  
 
■ Well AOC9-MW06 will function as a sentinel well and will be sampled to 

determine the stability of the leading edge of the contaminant plume and to 
monitor the effectiveness of the remedial action in the area downgradient of 
the remedial action treatment area.  

 
■ Wells AOC9-MW14, AOC9-MW15, and AOC9-MW17 will be sampled to 

monitor the effectiveness of the remedial action in the center of the plume in 
the area being treated during the remedial action (AOC9-MW14) and down-
gradient of the treatment area (AOC9-MW15 and AOC9-MW17).   

 
■ Well AOC9-MW19 will be sampled to monitor the effectiveness of the reme-

dial action in the center of the source area, following completion of the source 
area excavation.  Analytical results from performance monitoring programs 
will be trend-evaluated against the pre-construction analytical results from 
temporary well TW39. 
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■ Surface water sample locations AOC9-SW01 through AOC9-SW03 will be 
sampled to monitor contaminant concentrations within Six Mile Creek 
throughout the performance monitoring program.   

 
Well AOC9-MW05 is not warranted to be part of the performance monitoring be-
cause based on the remedial construction activities and rate of groundwater flow 
(0.93 ft/day), the effects of the remedy will not be observable downgradient of Six 
Mile Creek until the long-term monitoring period.  In addition, the most contami-
nated groundwater in the center of the plume flowing toward MW05 will be 
monitored as part of the performance monitoring and evaluated.   
 
Long-term monitoring will consist of three sampling events—one each year for 
three years—to monitor the long-term effectiveness of the remediation efforts.  
Following the first three years of annual long-term monitoring it is anticipated 
that monitoring will continue on an every-other-year basis until concentrations of 
hazardous substances in groundwater are below RAOs.  After reaching the RAOs 
the monitoring will again be performed annually until three consecutive rounds of 
sampling indicate that the concentrations of groundwater contaminants remain 
below the RAOs, allowing for unrestricted use of the site.  
 
Long-term monitoring will consist of sampling nine monitoring wells [seven ex-
isting and two proposed] (G009-MW01, G009-MW02, AOC9-MW05, AOC9-
MW06, AOC9-MW14, AOC9-MW15, AOC9-MW-17, AOC9-MW18, and 
AOC9-MW19) and three surface water locations (AOC9-SW01, AOC9-SW02, 
and AOC9-SW03) (see Figure 2-3): 
 
■ Wells G009-MW01 and G009-MW02 will be sampled to monitor the width of 

the contaminant plume and the effectiveness of the remedial action in the lat-
eral portions of the plume.   

 
■ Wells AOC9-MW05 and AOC9-MW06 will function as sentinel wells and 

will be sampled to monitor the stability of the leading edge of the contaminant 
plume and the effectiveness of the remedial action in the area downgradient of 
the remedial action treatment area.    

 
■ Wells AOC9-MW14, AOC9-MW15, and AOC9-MW17 will be sampled to 

monitor the effectiveness of the remedial action in the center of the plume in 
the area being treated during the remedial action (AOC9-MW14) and down-
gradient of the treatment area (AOC9-MW15 and AOC9-MW17).   

 
■ Well AOC9-MW18 will be sampled to monitor contaminant concentrations 

upgradient of the groundwater plume.   
 
■ Well AOC9-MW19 will be sampled to monitor the effectiveness of the reme-

dial action in the center of the source area.   



ecology and environment
engineering p.c.
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■ Surface water sample locations AOC9-SW01 through AOC9-SW03 will be 
sampled to monitor contaminant concentrations within Six Mile Creek 
throughout the long-term monitoring program.   

 
To determine if the site remedy has achieved the Remedial Action Objectives per 
the Record of Decision, a trend analysis will be performed utilizing data gathered 
from the baseline,  performance, and long-term monitoring programs and data 
from previous site investigations conducted in 1997, 2000, 2002, 2006, and 2007.  
AFCEE’s Monitoring and Remediation Optimization System Software (MAROS 
Version 2.2) will be used to perform the statistical analysis as needed.  The pro-
posed monitoring well networks for the baseline, performance, and long-term 
programs meet the requirements of MAROS. 
 
2.2 Sampling, Data Interpretation, and Reporting 
Seven existing monitoring wells, two proposed monitoring wells, and three sur-
face water locations will be sampled for VOCs during eight separate sampling 
events.  Field methodology is described in Section 3.  Table 2-1 lists the sampling 
parameters for all samples to be collected.   
 
Sampling activities and findings of the sampling events will be documented in 
brief data summary reports following each sampling event for submittal to 
USACE and the Air Force Real Property Agency.  The reports will provide the 
following information, as appropriate: 
 
■ Updated plume contour maps; 
 
■ Comparison of surface water sample results to historic data including the 1997 

ESI (E & E 1998), the 2000 SI (E & E 2001), and the 2006 Baseline Sampling 
at on-base groundwater AOCs (FPM 2007) and evaluation of potential im-
pacts of the contaminated groundwater at AOC 9 on Six Mile Creek.  During 
the SI conducted in 2000, four surface water samples were collected from Six 
Mile Creek.  Two VOCs were detected in the samples.  Chlorobenzene was 
detected in all four samples, ranging from 0.236 µ/L to 0.85 µ/L.  1,2-
Dicholorobenzene was detected in one sample (0.406 µ/L); 

 
■ Updated water-level contour maps; 
 
■ Summary tables of analytical results (complete data packages will be provided 

as appendices); 
 
■ Trend charts and/or statistical analysis (as needed) for groundwater and sur-

face water data; and 
 
■ A brief discussion of monitoring efforts toward operating properly and suc-

cessfully (OPS). 
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Table 2-1 AOC 9 Groundwater and Surface Water Sampling Parameters for Baseline, Performance, and Long-Term 
Monitoring Locations, Former Griffiss Air Force Base, Rome, New York 

    Analysesb 

Location Sample Number 

Screen 
Interval 
Depth  

(ft BGSa) Rationale Type TC
L 

VO
C

s 
-

SW
82

60
B

 

TC
LP

 V
O

C
s 

G009-MW01BM/LTM(Date) 4.0-9.0 Lateral portion of plume N X   
G009-MW02 BM/LTM(Date) 4.0-9.0 Lateral portion of plume N X   
G009-MW02/D BM/LTM(Date) 4.0-9.0 Field Duplicate FD X   
AOC9-MW05 BM/LTM(Date) 4.0-14.0 Downgradient edge of plume N X   
AOC9-MW06 BM/PM/LTM(Date) 4.2-14.2 Downgradient edge of plume N X   
AOC9-MW14 BM/PM/LTM(Date) 14.0-24.0 Downgradient of excavation, within 1,000 ppb contour N X   
AOC9-MW14 BM/PM/LTM(Date) 14.0-24.0 MS/MSD FR X   
AOC9-MW15 BM/PM/LTM(Date) 9.0-14.0 Downgradient of excavation, within 1,000 ppb contour N X   
AOC9-MW17 BM/PM/LTM(Date) 9.0-14.0 Downgradient of excavation, within 100 ppb contour N X   
AOC9-MW17/D BM/PM/LTM(Date) 9.0-14.0 Field Duplicate FD X   
AOC9-MW18 BM/LTM(Date) 9.0-19.0 Upgradient well to be installed N X   

Monitoring 
Well 

AOC9-MW19 PM/LTM(Date) 9.3-19.3c Source area well to be installed after excavation N X   
AOC9-SW01BM/PM/LTM(Date) -- Upgradient of plume in SMC N X   
AOC9-SW02BM/PM/LTM(Date) -- At the location where plume meets SMC N X   

Surface 
Water 

AOC9-SW03BM/PM/LTM(Date) -- Downgradient of plume in SMC N X   
Trip Blanks AOC9-TB1(Date) -- Water/QC Matrix TB X   
IDW IDW-Water(Date) -- IDW  N  X 
IDW IDW-Soil(Date) -- IDW  N  X 
Notes: 
a Depth in feet below ground surface (BGS) unless otherwise stated. These screened interval depths have been chosen based on previously identified limits of contamination from the following 

previous investigation reports (E & E 1998, E & E 2004, and E & E 2007).  
b At least one MS/MSD and one field duplicate will be collected per sample delivery group; one trip blank per cooler containing VOCs.  Equipment and ambient blanks are not required.  Well 

locations of the QC samples will be changed each sampling round.  A second field duplicate will be collected during long-term monitoring, to maintain at least 10% coverage. 
c Well screen for AOC9-MW19 will be placed at approximately the same depth as temporary well TW39, provided that ground surface of excavation area is restored to original elevation.  Bladder 

pumps were installed in wells at the time of well installation.  Pump intakes were positioned at the center of the well screen interval. 
Key: 

AOC9 =  Area of Concern 9. N = Original sample.   
BGS =  Below ground surface. PM = Performance Monitoring Location.   
BM =  Baseline Monitoring Location. ppb = Parts per billion.   

/D =  Duplicate. QC = Quality control.   
FD =  Field duplicate. SMC = Six Mile Creek.   
FR =  Field split/replicate. SW = Surface Water.    

ft =  Feet. TB = Trip blank.   
IDW =  Investigation derived waste. TBD = To be determined.   
LTM =  Long-Term Monitoring Location. TCL = Target compound list.   
MW =  Monitoring well. TCLP = toxicity characteristic leachate procedure.   

MS/MSD =  Matrix spike/matrix spike duplicate. VOCs = Volatile organic compounds.   
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Annual monitoring reports will also be prepared for submittal to the regulators, 
which will be more detailed to include: 
 
■ A summary of field sampling activities (including field documentation logs); 
 
■ Updated plume contour maps; 
 
■ Updated water-level contour maps; 
 
■ Summary tables of analytical results (complete data packages and data valida-

tion reports will be provided as appendices); 
 
■ Trend charts and/or statistical analysis (as needed) for groundwater and sur-

face water data; 
 
■ Comparison of surface water sample results to historic data and evaluation of 

potential impacts of the contaminated groundwater at AOC 9 on Six Mile 
Creek; 

 
■ Updates to the site conceptual model;  
 
■ A discussion of efforts toward OPS; and 
 
■ Recommendations for a modification of the monitoring programs based on the 

updates to the site conceptual model (i.e., adding wells if a statistically in-
creasing trend in Contaminants of Concern concentrations are observed over 
three consecutive monitoring events, or removing wells if Contaminants of 
Concern concentrations are below the Remedial Action Objectives for three 
consecutive monitoring events). 

 
Water-level contour maps will be prepared using data collected from the 14 exist-
ing, two new permanent monitoring wells, six temporary wells, and one piezome-
ter listed in Table 2-2.  Nearby wells will be substituted in the event that the speci-
fied wells are found to have been damaged or removed. 
 
Preliminary reports will be submitted three months after each sampling event is 
completed.  Data will be provided in Environmental Restoration Program Infor-
mation Management System (ERPIMS)-compatible format and added to the data-
base. 
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Table 2-2 Water Level Data Collection Points 
Permanent Monitoring Wells 
G009-MW01 AOC9-MW07 AOC9-MW16 
G009-MW02 AOC9-MW08 AOC9-MW17 
G009-MW03 AOC9-MW12 AOC9-MW18 (new) 
G009-MW04 AOC9-MW13 AOC9-MW19 (new) 
AOC9-MW5 AOC9-MW14  
AOC9-MW6 AOC9-MW15  
Temporary Monitoring Wells 
TW54 TW73 TW99 
TW57 TW86 TW102 
Piezometer 
PZ1  
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Field Methods 
 
 
 
 
This section describes the fieldwork methods associated with the sampling events 
identified in Section 2.  The fieldwork will include monitoring well installation, 
well development, and groundwater and surface water sampling.  Maps showing 
the proposed sampling locations and a table listing the samples to be collected are 
provided in Section 2.   
 
3.1 Monitoring Well Installation Methodology 
A total of two new, permanent monitoring wells will be installed at AOC 9, as 
described in Section 2.  The monitoring wells will be installed by advancing 4¼-
inch inner-diameter (ID) augers to the desired depths and installing the monitor-
ing wells through the augers.  No split-spoon samples will be collected during 
well drilling.  Figure 3-1 illustrates typical monitoring well construction and the 
construction details are recorded on the HTRW Drill Log (see Figure 3-2).  Moni-
toring wells shall be constructed as follows: 
 
■ Monitoring Well Casing and Screen.  Riser material will consist of new, 

2-inch ID, threaded, flush-joint PVC pipe.  The riser pipe will conform to 
American Society for Testing and Materials D1785 standards for Schedule 40 
pipe.  Riser will extend to a height of 2 feet above grade.  Well screens will 
consist of 10 feet of new, 2-inch ID, commercially fabricated, threaded, flush-
joint, factory-slotted (0.010 inch) PVC screen.  A threaded PVC plug will be 
placed on the bottom of each well.  All well material will be certified as 
“clean” by the vendor and sealed in plastic prior to installation.   

 
■ Monitoring Well Filter Pack.  A sand filter pack will be installed in the an-

nular space between the boring and well screen.  The filter pack will consist 
of clean, chemically inert, noncarbonated, well sorted silica sand (Morie #0 or 
equivalent).  Care will be taken to prevent bridging by continuously probing 
and measuring the thickness of the filter pack as it is placed.  The sand filter 
pack will be tremied into place.  The sand filter pack will be placed from the 
bottom of the well screen to approximately 2 feet above the top of the well 
screen.  One foot of fine sand (Morie #00 or equivalent) will be placed above 
the filter pack. 
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■ Monitoring Well Seal.  The sand pack will be capped with a 3- to 5-foot-
thick pelletized bentonite seal, depending on the amount of space between the 
top of the screen and the ground surface.  The bentonite seal will be hydrated 
with clean potable water from a USACE-approved source on base.  After the 
bentonite seal has hydrated for a minimum of 3 hours, bentonite grout will be 
installed between 1 and 4 feet below grade. 

 
■ Plumbness and Alignment.  All risers and screens will be set round, plumb, 

and true to line.  The well assembly must be hung in the borehole prior to the 
placement of the filter pack and not allowed to rest on the bottom of the hole 
so as to keep the well assembly straight and plumb.  One centralizer will be 
installed at the bottom of the well if it is more than 20 feet deep.  Centralizers 
will be stainless steel and attached to the well casing via stainless-steel fasten-
ers or strapping.  Centralizers will not be attached to the well screen or the 
part of the well casing exposed to the granular filter or bentonite seal. 

 
■ Well Completion Details.  Monitoring wells will be completed 2 feet above 

ground surface, except for AOC9-MW19, which is adjacent to a roadway.  
The aboveground completion for monitoring wells will consist of a painted, 6-
inch-diameter, locking, protective steel casing painted brown, and three pro-
tective posts painted yellow.  Before the steel casing is installed, a 4-inch-
diameter PVC sleeve will be placed around the 2-inch-ID casing from the top 
of the grout seal to 1 foot above ground surface to allay frost heave.  Cement 
will be placed in the annular space between the edge of the borehole and the 
4-inch PVC sleeve.  The steel casing will then be placed in the cement and 
surrounded by a 2-foot by 2-foot by 4-inch-thick concrete drainage pad.  A 
weep hole will be drilled in the base of the protective casing, just above the 
concrete pad, and a vented PVC slip-on well cap will be placed on the inner 
casing.  If the above-grade well is in a location accessible to vehicular traffic, 
concrete-filled, 3-inch-diameter protective steel posts set 2 feet BGS in con-
crete and 3 feet above grade will be installed around the perimeter of the well 
in order to protect it.  A padlock will be used to secure the well.  The well ad-
jacent to the roadway will be installed as flush-mount without protective 
posts. 

 
■ Well Identification.  Wells will be identified by brass survey marker embed-

ded in the cement well pad.  A metal identification tag (Brainard-Kihnan 
TC-350 or equivalent) will also be placed in each well casing.  The tags will 
be labeled with an inscription pen and attached to the well caps with braided 
wire.  The tags will contain the following information: 
– Establishing company and location; 
– Well identifier; 
– Date installed; 
– Well depth; 
– Casing depth and diameter; 
– Screened interval; 
– Sand interval; 
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– Bentonite interval; 
– Grout interval; and  
– Static water level. 

 
Logs will be prepared in the field, as borings are drilled, by a qualified, experi-
enced geologist or geotechnical engineer.  Each log will be submitted on the Haz-
ardous, Toxic, and Radioactive Waste Drill Log Form, included as Figure 3-2, 
and signed by the preparer. 
 
3.2 Well Development 
Each new monitoring well will be developed no sooner than 48 hours after final 
grouting of the well until pH, temperature, conductivity, redox potential (ORP), 
and dissolved oxygen (DO) have stabilized, and turbidity of the discharge is 50 
nephelometric turbidity units (NTUs) or less.  Monitoring wells will be developed 
using a submersible development pump according to the procedure described be-
low. 
 
3.2.1 Equipment and Supplies 
Equipment and supplies are as follows: 
 
■ Water level indicator; 
 
■ DO, pH, temperature, and ORP probe (or equivalent) display instrumentation 

and flow-through cell (QED Model MP20 or equivalent) and associated cali-
bration solutions (pH buffers 4 and 7, and ORP standard solution); 

 
■ Pump controller (QED Model 3013 or equivalent); 
 
■ Air compressor (QED Model 41000 or equivalent); and  
 
■ 55-gallon drums (if deemed necessary; see Section 3.7). 
 
3.2.2 Development Procedures 
Wells will be developed using the following procedures: 
■ Measure static water level; 
 
■ Measure total depth of well; 
 
■ Calculate volume of water in well casing/screen and filter pack using the fol-

lowing equation: 
 

1 well volume (gal) = [H1 × 0.16 gal/feet] + {0.30 × [(H2 × 2.95 gal/feet) –  
(H2 × 0.16 gal/feet)]} 
 
Where: 
 H1 = total height of the water column in the well and 
 H2 = height of the saturated sand pack. 
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This equation is based on the following assumptions: 
– 2-inch well diameter; 
– 30% sand filter pack porosity; and 
– 8.5-inch borehole diameter. 

 
■ Lower the pump to the top of the well screen and begin pumping. 
 
■ Develop the well until a minimum of three well volumes is removed plus 

three times the volume of water added to the well during drilling (if applica-
ble).  Surge the pump up and down and pump during removal of at least two 
of the three well volumes.  Then discontinue surging, and continue pumping 
until pH, temperature, conductivity, ORP, and DO are stable, turbidity is less 
than 50 NTUs, and a minimum of one additional well volume plus three to 
five times the volume of water added to the well during drilling is removed (if 
necessary).  The readings are considered stable when they are within the fol-
lowing guidelines derived from EPA low-flow purging methodology (see Ap-
pendix C):   
–  0.1 for pH; 
–  10 mV for ORP; 
–  10% for DO and turbidity; and 
–  3% for conductivity and temperature. 

 
If these conditions are not achieved within a 4-hour period, USACE will be noti-
fied.  If the well is purged dry during development, the well will be allowed to 
recharge prior to continuing development.  If recharge is slow, USACE will be 
notified and a modification of development procedures will be discussed. 
 
■ The development record will include the following: 

– Physical characteristics of the development water (i.e., pH, temperature, 
conductivity, DO, and turbidity) will be recorded on the Well Develop-
ment Record Form (see Figure 3-3) at 5-minute intervals for the first 30 
minutes and 10-minute intervals for the remainder of the purge cycle; 

– Total quantity of water removed; 
– Static water level before and after development; and 
– A digital photograph of the final development water in a clear glass jar;  

 
■ Manage development water as described in Section 3.7 in this work plan; and 
 
■ If dedicated pumps are not used for development, decontaminate development 

pump and hose according to procedures outlined in Section 3.6 in this work 
plan. 
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3.3 Groundwater Sampling 
Groundwater samples will be collected from existing monitoring wells G009-
MW01, G009-MW02, AOC9-MW05, AOC9-MW06, AOC9-MW14, AOC9-
MW17, and proposed monitoring wells AOC9-MW18 and AOC9-MW19.  The 
types of samples proposed for analytical testing are included on Table 2-1.  All 
groundwater samples collected from the wells will be sent to Katahdin Analytical 
Services for the analyses listed in Table 2-1.  One trip blank will accompany each 
shipment containing samples for VOC analysis.  
 
A low-flow purging/sampling procedure using dedicated bladder pumps will be 
used to obtain groundwater samples from the monitoring wells.  The objectives 
and methods for this procedure are included in the EPA Region II Guidance 
document titled Groundwater Sampling Procedure, Low Stress (Low Flow) Purg-
ing and Sampling (see Appendix C).  The primary goal of low-flow purging/
sampling is to provide groundwater quality data that are representative of actual 
aquifer conditions with minimal alternation caused by inappropriate or variable 
sampling techniques.  Typically, flow rates of 200 to 500 milliliters per minute 
(mL/min) are used for purging; however, this is dependent on site-specific hydro-
geology and observed drawdown.  Sampling is typically performed at flow rates 
of 100 to 250 mL/min.  The equipment and procedure for performing low-flow 
groundwater sampling are provided below.  Well development should be com-
pleted at least 14 days before sampling. 
 
3.3.1 Equipment and Supplies 
Equipment and supplies are as follows: 
 
■ Water level indicator; 
 
■ Flame Ionization detector (FID) or photo ionization detector (PID); 
 
■ Dedicated stainless-steel and Teflon submersible bladder pump (QED Model 

T1200 or equivalent) and polyethylene tubing (QED Model PT5100 or 
equivalent); 

 
■ QED Model MP20 (or equivalent) water quality probe, meter, and flow-

through cell; 
 
■ Turbidity meter (HACH Model 2100P or equivalent); 
 
■ Pump controller/air compressor (Geocontrol Pro Pack Sampling System or 

equivalent); 
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■ Sample bottles (see Table 3-1);  
 
■ Nitrile gloves; 
 
■ Plastic 5-gallon buckets; 
 
■ Paper towels; 
 
■ Equipment calibration solutions; 
 
■ Plastic sheeting; and 
 
■ Cooler with ice. 
 
3.3.2 Sample Collection Procedures 
Samples are collected using the following procedures: 
 
■ Measure depth to water table with a water level indicator and record initial 

water level, pH, temperature, specific conductance (conductivity), DO, ORP, 
and turbidity. 

 
■ Install the dedicated, preassembled bladder pump and associated tubing in the 

designated well.  The bladder pump will be preassembled by the factory with 
well specifications provided once the well is complete.  The pump intake will 
be specified to be at the midpoint of the screen interval, if sufficient water is 
present.  This placement will help minimize entrainment of solids.  Existing 
groundwater data was used to determine where the screen intervals will be 
placed.  The midpoint of the screen interval was selected for the pump intake 
location to target contamination at each well.  If sufficient groundwater is not 
present, the pump intake will be placed down to 6 inches above the bottom of 
the well. 

 
■ Calculate the volume of water in well casing/screen and filter pack using the 

following equation: 
 

1 well volume (gal) = [H1 × 0.16 gal/feet] + {0.30 × [(H2 × 2.95 gal/feet) –  
(H2 × 0.16 gal/feet)]} 
 
Where: 
 H1 = total height of the water column in the well and 
 H2 = height of the saturated sand pack. 
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Table 3-1 Summary of Containers, Amounts, Preservation, and Holding Times for Water Samples, Former Griffiss 

Air Force Base, Rome, New York 
Holding Time 

EPA Method Parameter Sample Container a Amount Preservationb Extraction Analysisc 
Groundwater and Surface Water Samples 

SW 8260B Volatile organics Three 40-mL glass VOA 
vials with Teflon septa 

Full; no 
headspace 

HCl 
Cool to 4°C 

NA 7 days 

Notes: Holding times are from verified time of sample receipt as required by New York State Department of Environmental Conservation, Analytical Services Protocol.  
a Samples chosen from quality assurance analysis require double the number of containers indicated. 
b All VOA sample bottles will be pre-preserved. 
c Number of days is from date of collection. 
 
 
Key: 
 HCl = Hydrochloric acid. 
 mL = Milliliter. 
 NA = Not applicable. 
 SW = Test Methods for Evaluating Solid Wastes (U.S. Environmental Protection Agency, 1986, through Update III. 
 VOA = Volatile organic analysis. 
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This equation is based on the following assumptions: 
– 2-inch well diameter; 
– 30% sand filter pack porosity; and 
– 8.5-inch borehole diameter. 

 
■ Purge a minimum of three well volumes using an initial flow rate of 100 to 

500 mL/min; however, the flow rate should be adjusted to minimize draw-
down to no more than 0.3 foot during purging and sampling.  The water level 
should be monitored with a water level indicator at 5-minute intervals.  These 
procedures will be followed for all well purging with the following variance: 

 
– If water level or water quality parameters (i.e., pH, temperature, conduc-

tivity, turbidity, DO, and ORP) do not stabilize, USACE will be informed 
and a field adjustment form will be completed if necessary prior to sample 
collection. 

 
■ Collect purge water in the 5-gallon buckets and field screen with either an 

FID or PID.  Readings will be taken directly from the surface of the purge wa-
ter (NYSDEC 2009).  If readings higher than 5 ppm are obtained, containerize 
purge water in 55-gallon drums.  Label drums with contents and date gener-
ated.  Drums will be stored in a location approved by the Air Force Real Prop-
erty Agency and properly disposed.  If readings of less than 5 ppm are ob-
tained the purge water will be discharged to the ground.  

 
■ Record pH, temperature, conductivity, DO, ORP, and turbidity on the 

Groundwater Sampling Form (see Figure 3-4) every 5 minutes until stabiliza-
tion of all parameters is achieved.  The purging will be considered complete 
after the field parameters have stabilized for three successive readings.  The 
readings are considered stable when three successive readings are within the 
following EPA guidelines (see Appendix C): 
–  0.1 for pH; 
–  10 mV for ORP; 
–  10% for DO and turbidity; and 
–  3% for conductivity and temperature. 

 
Once parameters are stabilized the groundwater sample will be collected.  The 
sampling team will wear disposable gloves during sampling and discard the 
gloves once sampling is complete at each well.  
 

■ Collect groundwater sample following well purging (or sufficient recharge if 
purged dry).  The sample will be collected using the dedicated bladder pumps.  
Pumping will be performed at a very slow rate to minimize volatilization and 
turbidity; 

 
■ Visually confirm that the sample bottles have been properly pre-preserved 

with the preservatives listed on Table 3-1. 
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■ Immediately place sample in a cooler with ice and maintain sample tempera-

ture at 4C. 
 
3.3.3 Field Measurement Procedures – pH, Temperature, Specific 

Conductance, Dissolved Oxygen, Redox Potential, and 
Turbidity 

pH, temperature, conductivity, DO, and ORP are measured using a single unit, the 
QED Model MP20, or equivalent.  This unit automatically corrects for salinity at 
low DO readings by estimating salinity from temperature and conductivity meas-
urements, and then internally adjusting the DO reading.  The probe thus contains 
separate pH, temperature, conductivity, DO, and ORP probes in one unit.  A sepa-
rate meter is used to measure turbidity. 
 
Before use, the pH, conductivity, ORP, and DO probes are calibrated or tested for 
responsiveness.  The pH probe is calibrated first, by placing the probe in standard 
solutions (pH 7 and then pH 4) and adjusting the pH calibration until the correct 
measurement is obtained.  The ORP probe is then calibrated with the ORP stan-
dard solution (Zobell).  The DO probe is calibrated with water-saturated air, and 
the calibration is checked with a zero DO solution (solution of 20 mL of deion-
ized water, 20 ml of sodium sulfite, and a trace of cobalt chloride).  The probes 
are rinsed with deionized water between each calibration solution and following 
calibration.  Used calibration solution is discarded.  Finally, the conductivity 
probe is checked with a solution of known conductivity. 
 
After being calibrated the probe is fitted into the flow-through cell provided with 
the instrument, using the mounting hardware provided.  The line from the in-well 
bladder pump is attached to one of the barbed hose fittings on the flow-through 
cell.  A drainline is attached to the other fitting, with the effluent directed to a 
bucket.  All fittings on the flow-through cell must be adjusted as necessary so that 
no air leaks occur in the cell.  The bladder pump is then started.  The well is 
purged at 100 to 500 mL/min so that drawdown does not exceed 0.3 foot.  The 
water level, pH, temperature, conductivity, DO, ORP, and turbidity readings will 
be recorded at a minimum of once every 5 minutes until the readings stabilize.  
All measurements will be recorded on the Groundwater Sampling Form (see Fig-
ure 3-4).  The probes and flow-through chamber are thoroughly rinsed with deion-
ized water after use. 
 
The FID/PID used to field screen the purge water is calibrated each morning be-
fore field activities begin in accordance with the manufacturer’s specifications. 
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Groundwater Sampling Form 

Project: AOC 9 Baseline, Performance, Long-Term Monitoring 
Site:  AOC 9-Former Griffiss Air Force Base   Sample ID:  
Well No.:    Sample Time:  
Sample Date:    Sample Tubing:  QED Teflon-lined polyethylene
Sampling Device:  QED T1200 bladder pump  Sample Turbidity (NTUs):   
Well Depth (feet TOIC):    Initial Water Level (Feet TOIC): 
Screen Interval (feet BGS):    Final Water Level (feet TOIC): 
Casing Inner Diameter (inches):    Casing Type:  PVC
Initial PID Reading (ppm):    

Time pH 
Temperature 

(°C) 
Conductivity 

(µs/cm) 
Turbidity 
(NTUs) 

DO 
(mg/L) 

ORP 
(mV) 

Water Level 
(ft TOIC) 

Flow Rate 
(LPM) Comments 

          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
Key: 
 °C = Degrees centigrade. 
 BGS = Below ground surface. 
 DO = Dissolved oxygen. 
 LPM = Liters per minute. 

 
 mg/L = Milligrams per liter. 
mS/cm = microSiemens per centimeter. 
 NTU = Nephelometric turbidity unit. 
 NTU = Nephelometric turbidity unit. 
 

 
 ORP = Redox potential.  
 ppm = Parts per million. 
 PVC = Polyvinyl chloride. 
 TOIC = Top of inner (PVC) casing. 

Figure 3-4 Groundwater Sampling Form 
Page 1 of 2 

 



3-18
 

 

 
 

Groundwater Sampling Form 

Well No.:           Date: 

Time pH 
Temperature 

(°C) 
Conductivity 

(µs/cm) 
Turbidity 
(NTUs) 

DO 
(mg/L) 

ORP 
(mV) 

Water Level 
(ft TOIC) 

Flow Rate 
(LPM) Comments 

          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
Key: 
 °C = Degrees centigrade. 
 BGS = Below ground surface. 
 DO = Dissolved Oxygen 
LPM = Liters per minute 

 
 mg/L = Milligrams per liter 
mS/cm = microSiemens per centimeter 
 NTU = Nephelometric turbidity unit. 
 NTU = Nephelometric turbidity unit. 
 

 
 ORP = Redox potential  
 ppm = Parts per million. 
 PVC = Polyvinyl chloride. 
TOIC = Top of inner (PVC) casing. 

Figure 3-4 Groundwater Sampling Form 
Page 2 of 2 
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3.4 Surface Water Sampling 
To establish baseline contaminant concentrations in Six Mile Creek and monitor 
contaminant concentrations in the creek throughout the performance and long-
term monitoring programs, surface water samples will be collected from three lo-
cations (AOC9-SW01, AOC9-SW02, and AOC9-SW03) and the data compared 
with historic data (see Figures 2-1, 2-2, and 2-3).  All surface water samples col-
lected from Six Mile Creek will be sent to Katahdin Analytical Services for the 
analyses listed in Table 2-1.  Surface water sample bottle requirements, holding 
times, and preservation requirements are provided on Table 3-1.  One trip blank 
will accompany each shipment containing samples for VOC analysis. 
 
Surface water samples will be collected upstream of the site (AOC9-SW01), at 
the location where the contaminant plume intersects Six Mile Creek (AOC9-
SW02) and downstream of the site (AOC9-SW03) during all sampling events.   
 
Each surface water sample will be collected by first filling a dedicated sample jar 
directly from Six Mile Creek, then transferring creek water to pre-preserved ap-
proved sample containers, leaving no headspace.  Samples will be collected in 
order from downstream locations to upstream locations to minimize the potential 
of disturbance to unsampled locations.  Readings of pH, temperature, conductiv-
ity, and turbidity will be obtained at the time of sample collection.   
 
Sample locations will be marked and labeled in the field with semi-permanent 
markers (e.g., wooden stakes for later location).  Locations will also be measured 
in the field for approximate distances from permanent structures or site features 
and documented in the field logbook. 
 
3.5 Sample Labeling, Packaging and Shipping, and 

Custody 
3.5.1 Sample Labeling 
All samples will be assigned a unique sample identifier (see Table 2-1).  Labels 
for each sample container will contain the sample identifier, date of sample col-
lection, analytical parameters, and type of preservation used.  Any change in the 
label information prepared prior to the sample collection will be initialed by the 
sampler. 
 
3.5.2 Sample Packaging and Shipping 
The samples will be placed on ice (contained in double zip-locked bags) immedi-
ately following collection and then maintained at 4C, including during transport 
to the laboratory. 
 
Sample containers will be placed inside sealed plastic bags as a precaution against 
cross-contamination caused by leakage or breakage.  They will be placed in cool-
ers in such a manner as to eliminate the chance of breakage during shipment.  Ice 
in double zip-locked plastic bags will be placed in the coolers to keep the samples 
at 4C throughout shipment.  Each cooler will be designated with a number (“1 of 
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1,” “1 of 2,” 2 of 2,” etc.).  The cooler designation will be placed on the chain-of-
custody form. 
 
Sample shipment will be performed in strict accordance with all applicable U.S. 
Department of Transportation regulations.  The samples will be shipped to 
Katahdin Analytical Services by an overnight service.  Arrangements will be 
made with Katahdin for samples that are to be delivered to the laboratory on a 
weekend so that holding times are not compromised.   
 
■ Katahdin POC: 

Attn:  Kate Zaleski/Sample Custody 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME  04074 
Phone: 207-874-2400 
Fax:  207-775-4029 

 
3.5.3 Sample Custody 
A sample is considered to be in custody under the following situations: 
 
■ The sample is directly in your possession; or 
 
■ The sample is clearly in your view; or 
 
■ The sample is placed in a locked location; or 
 
■ The sample is in a designated secure area. 
 
In order to demonstrate that the samples and coolers have not been tampered with 
during shipment, adhesive custody seals will be used.  The custody seals will be 
placed around the cap of each sample container and across the cooler lids in such 
a manner that they will be visibly disturbed upon opening of the sample container 
or cooler.  The seals will be initialed and dated by field personnel when affixed to 
the container and cooler. 
 
Documentation of the chain-of-custody of the samples is necessary to demon-
strate that the integrity of the samples has not been compromised between collec-
tion and delivery to the laboratory.  Each sample cooler will be accompanied by a 
chain-of-custody record to document the transfer of custody from the field to the 
laboratory.  All information requested in the chain-of-custody record will be com-
pleted.  In addition, the airbill number assigned by the overnight courier will be 
listed on the chain-of-custody record.  One copy of the chain-of-custody form will 
be retained by the samplers and will be placed in the project records file.  The re-
maining pages will be sealed in a plastic bag and placed inside of the cooler.  
Upon receipt at the laboratory, the chain-of-custody forms will be completed.  It 
is the responsibility of the laboratory to document the condition of custody seals 
and sample integrity upon receipt. 
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3.6 Equipment Decontamination 
The drill rig and all appurtenances must be decontaminated with high-pressure 
steam prior to their arrival to the site.  All equipment will be decontaminated 
again upon arrival to the site to remove road dirt only.  It is the subcontractor’s 
responsibility to decontaminate all equipment with high-pressure steam prior to 
leaving the site. 
 
Decontamination of drilling equipment will be performed prior to and after sam-
pling of each well location.  The drilling subcontractor will construct a decon-
tamination pad, which will consist of wood and plastic sheeting bermed on all 
sides, and include a high-pressure steam cleaner and a sump for water collection 
and pumping.  Metal sawhorses or pallets shall be used to keep equipment to be 
decontaminated off the floor of the pad.  Specific attention will be given to the 
drilling assembly and augers.  Drilling decontamination will consist of: 
 
■ High-pressure steam cleaning; 
 
■ Scrubbing with brushes if soil remains on equipment; and 
 
■ Steam rinsing. 
 
The back end of the drill rig, and all associated drilling equipment (i.e., hollow-
stem augers) will be decontaminated before and after use.  Once clean, no equip-
ment may touch the ground prior to use.  The equipment must be stored on the 
drill rig or support truck, or on plastic sheeting. 
 
If no contamination is detected, the decontamination water will be discharged to 
the ground surface.  If contamination is detected, as described in Section 3.7, the 
decontamination water will be placed in 55-gallon drums and labeled accordingly. 
 
To decontaminate groundwater field testing instruments: 
 
■ Rinse flow-through cell and pH, temperature, conductivity, DO, and ORP 

probes with deionized water between each use. 
 
Decontaminate well development pump and discharge hose using the following 
method: 
 
■ Disassemble pump intake and use brush to clean inside of pump with Alconox 

solution. 
 
■ Reassemble the pump and immerse the pump and discharge hose in a polyeth-

ylene drum (or equivalent) of Alconox solution. 
 
■ Pump Alconox solution through the pump and hose for 5 minutes. 
 



 
 

3.  Field Methodology 
 

 
 3-22 

■ Remove pump and hose and immerse in a polyethylene drum (or equivalent) 
of clean potable water. 

 
■ Pump clean water through the pump and hose for 5 minutes.  
 
■ Drain pump and hose and place in a clean plastic bag. 
 
3.7 Investigation-Derived Waste  
Drill cuttings from well installation will be disposed of in accordance with New 
York State Technical and Administrative Guidance Memorandum HWR-89-4032 
issued by NYSDEC on November 21, 1989.  A registry of all drums, a description 
of their sources and contents, and documentation of the analytical results from 
tests on the contents will be provided to the client.   
 
Investigation-derived soils and water will be field screened with a FID or PID to 
determine initially whether these waste are contaminated.  Readings will be taken 
directly from the surface of the collected soils and water (NYSDEC 2009).  If no 
contamination or contamination less than 5 ppm on an FID or PID is detected in 
the soils at a particular location, the decontamination water will be discharged to 
the ground surface and the soil cuttings will be spread on the ground.  If contami-
nation is detected above 5 ppm, or other visual evidence of contamination or 
strong odors are noted, the decontamination water and soil cuttings will be placed 
in 55-gallon drums and labeled accordingly.  All drums will be temporarily staged 
in a secure area on site.   
 
The contents of drums from wells that are determined to be contaminated, based 
on field screening, will be sampled and analyzed as shown on Table 2-1, and ad-
ditional analyses will be performed if required by the off-site disposal company.  
Off-site disposal of contaminated materials involves hauling drummed water to a 
commercial disposal facility. 
 
3.8 Field Notebooks 
Field notebooks will contain information in a daily log format, including both site 
and task logs.  The site log is the responsibility of the Field Team Leader and will 
include a complete summary of the day’s activity at the site.  The information will 
include a record of all personnel on site associated with this project, daily objec-
tives, work accomplished, difficulties encountered, and correspondences with the 
USACE and regulators.  In addition, a Daily Activity Summary Form (see Figure 
3-5) will be completed for each day of fieldwork by the Field Team Leader and 
stored in the project records.  
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Daily Activity Summary 

Date:  Report No.:  
Project Name: AOC 9 Baseline, Performance, and 
Long-Term Monitoring, Former Griffiss AFB 

Weather:  

Personnel Hrs. Affiliation Personnel Hrs. Affiliation 
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      

Summary of Activities 

Equipment AOC/Task Activities Performed 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

Figure 3-5 Daily Activity Summary Form 
Page 1 of 2 
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Daily Activity Summary 

Date:  Report No.:  
Project Name:  AOC 9 Baseline, Performance, and 
Long-Term Monitoring, Former Griffiss AFB 

Weather:  

Field Tests Performed (Sampling, Field Screening, Chemical Testing, etc.) 
 
 
 
 
Work Delays (Due to Weather, Maintenance, Breakdowns, Waiting for Decisions) 
 
 
 
 
Problems Encountered and Deviations From Work Plan 
 
 
 
 
Written and Verbal Instruction by the Government 
 
 
 
 
Safety Issues 
 
 
 
 
 
 
Planned Activities for Next Work Day 
 
 
 
 
Remarks: (Visitors, Completion of Field Work at an AOC, etc.) 
 
 
 
 
  
  
Site Manager Date 

Figure 3-5 Daily Activity Summary Form 
Page 2 of 2 
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The task logs will be the responsibility of each field team (e.g. drilling, sampling, 
etc.) and will include the following: 
 
■ Initials of the person making an entry and other personnel involved in the ac-

tivity; 
 
■ Sampling location, station number, date, time, and sample matrix; 
 
■ On-site measurement data for groundwater, such as pH, temperature, conduc-

tivity, DO, and ORP; 
 
■ Any sample preservatives used;  
 
■ Photographic information and field observations as appropriate;  
 
■ Any unusual circumstances or difficulties; 
 
■ Conversations with USACE and regulators; and 
 
■ All recommendations by USACE. 
 
No pages will be removed from the logbooks for any reason.  If corrections are 
necessary, they will 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 along-
side.  The correction will be initialed and dated.   
 
If any adjustments are needed in the field, a Field Adjustment Form must be filled 
out and submitted to the USACE for approval (see Figure 3-6). 
 
3.9 Site Survey 
A ground survey will be performed by a subcontractor to obtain horizontal loca-
tions and vertical elevations of all new monitoring wells installed.  The ground 
survey will utilize existing benchmarks located on the Former Griffiss AFB and 
be in New York Central NAD 83 State Plane coordinate system.  Horizontal 
measurements will be performed to an accuracy of 0.001 foot and vertical meas-
urements to 0.01 foot.  Survey results will be plotted on appropriate existing base 
maps and will be presented in the report.  Survey data in electronic format will be 
submitted with the report in a format compatible with the Griffiss Geographic In-
formation System. 
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Field Adjustment Form No. ____ 
Former Griffiss AFB 

To: Mr. Douglas M. Pocze 
 USEPA - Region 2 
 Federal Facilities Section 
 290 Broadway 
 New York, NY 10007 
 Fax:     (212) 637-3256 
 Office:  (212 637-4432 

Ms. Heather Bishop 
NYSDEC 
Division of Environmental Remediation 
Remedial Bureau A 
625 Broadway, 11th floor 
Albany, NY 12233-7015 
Fax: (518) 402-9022 
Office: (518) 402-9692 

From: Ms. Catherine Jerrard 
 Air Force Real Property Agency 
 153 Brooks Road 
 Rome, NY 13441-4105 
 Fax: (315) 356-0816 
 Office: (315) 356-0810 

 
Date:  
 
Time:  
 

Site:   Work Plan Section:                        Page:  

Need for Field Adjustment 
 

Prepared by: 
 
 

Organization 
 

Ecology and Environment Engineering, P.C. 

Date: 
 

Approved by: 
 
 

Org: 
 

USACE 

Date: 
 

Figure 3-6 Field Adjustment Form 
Page 1 of 1
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INTRODUCTION 
 
This QAPP is in addition to the Draft Work Plan issued by Ecology and Environment 
Engineering, P.C. (EEEPC), under contract to the United States Army Corps of Engineers 
(USACE), Kansas City District, Contract No. W912DQ-09-R-3013, that will consist of performing 
baseline, performance, and long-term groundwater monitoring at Area of Concern (AOC) 9 at 
the former Griffiss Air Force Base (Griffiss AFB) in Rome, New York in order to monitor volatile 
organic contaminant levels within the groundwater and Six Mile Creek (SMC). It is to be used to 
address quality control and corrective action procedures in accordance with the above- 
referenced work. 
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Corresponding QAPP Section(s) 

Crosswalk to 
Required 

Documents 

Optional QAPP 
Worksheet # in  

QAPP Workbook Required Information 
Project Management and Objectives 
2.1 Title and Approval Page  1 - Title and Approval Page 
2.2 Document Format and Table of Contents 

2.2.1 Document Control Format 
2.2.2 Document Control Numbering System 
2.2.3 Table of Contents 
2.2.4 QAPP Identifying Information 

 
 
2 

Table of Contents and List 
of Table 

 
- Table of Contents  
 
 
- QAPP Identifying Information 

2.3 Distribution List and Project Personnel Sign-Off Sheet 
2.3.1 Distribution List 
2.3.2 Project Personnel Sign-Off Sheet 

 
 
3 
4 

 
- Distribution List 
- Project Personnel Sign-Off Sheet 

2.4 Project Organization 
2.4.1 Project Organizational Chart 
2.4.2 Communication Pathways 
2.4.3 Personnel Responsibilities and Qualifications 
2.4.4 Special Training Requirements and 

Certification 

 

 
5, 6, 7 

 
8 
 
 

- Project Organizational Chart 
- Communication Pathways 
- Personnel Responsibilities and 

Qualifications Table 
- Special Personnel Training Requirements 

Table 

2.5 Project Planning/Problem Definition 
2.5.1 Project Planning (Scoping) 
 
2.5.2 Problem Definition, Site History, and 

Background 

 

 
9 
 

10 
 
 

- Project Planning Session Documentation 
(including Data Needs tables) 

- Project Scoping Session Participants Sheet 
- Problem Definition, Site History, and 

Background 
- Site Maps (historical and present) 

2.6 Project Quality Objectives and Measurement 
Performance Criteria 

2.6.1 Development of Project Quality Objectives 
Using the Systematic Planning Process 

2.6.2 Measurement Performance Criteria 

 

 
 

11 
 

12, 15 
 

 
 
- Site-Specific PQOs 
 
- Measurement Performance Criteria Table  
 Reference Limits and Evaluation Table 

2.7 Secondary Data Evaluation  13 - Sources of Secondary Data and Information 
- Secondary Data Criteria and Limitations  

2.8 Project Overview and Schedule 
2.8.1 Project Overview 
2.8.2 Project Schedule 

 
 

14 
16 

 
- Summary of Project Tasks 
- Project Schedule/Timeline Table 
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2 QAPP Cross Reference Table 

Required QAPP Element(s) and  
Corresponding QAPP Section(s) 

Crosswalk to 
Required 

Documents 

Optional QAPP 
Worksheet # in  

QAPP Workbook Required Information 
Measurement/Data Acquisition 

3.1 Sampling Tasks 
3.1.1 Sampling Process Design and Rationale 
3.1.2 Sampling Procedures and Requirements 
3.1.2.1 Sampling Collection Procedures 
3.1.2.2 Sample Containers, Volume, and 

Preservation 
3.1.2.3 Equipment/Sample Containers Cleaning and 

Decontamination Procedures 
3.1.2.4 Field Equipment Calibration, Maintenance, 

Testing, and Inspection Procedures 
3.1.2.5 Supply Inspection and Acceptance 

Procedures 
3.1.2.6 Field Documentation Procedures 

 

 
17 
 

18 
 
 

19 
 

20 
 

21 
 

22 

 
- Sampling Design and Rationale 
- Sample Location Map 
 
- Sampling Locations and Methods/ SOP 

Requirements Table 
- Analytical Methods/SOP Requirements 

Table 
- Field Quality Control Sample Summary 

Table 
- Project Sampling SOP References Table 
- Field Equipment Calibration, Maintenance, 

Testing, and Inspection Table 
3.2 Analytical Tasks 

3.2.1 Analytical SOPs 
3.2.2 Analytical Instrument Calibration Procedures 
3.2.3 Analytical Instrument and Equipment 

Maintenance, Testing, and Inspection 
Procedures 

3.2.4 Analytical Supply Inspection and Acceptance 
Procedures 

 

 
23 
 

24 
 

25 

 
- Analytical SOP References Table 
- Analytical Instrument Calibration Table 
- Analytical Instrument and Equipment 

Maintenance, Testing, and Inspection 
Table 

3.3 Sample Collection Documentation, Handling, 
Tracking, and Custody Procedures 

3.3.1 Sample Collection Documentation 
3.3.2 Sample Handling and Tracking System 
3.3.3 Sample Custody 

 

26 
 
 
 

27 
Lab Specific 

- Sample Collection Documentation Handling, 
Tracking, and Custody SOPs 

- Sample Container Identification 
- Sample Handling Flow Diagram 
- Sample Custody Requirements  
- Example Chain-of-Custody Form and Seal 

3.4 Quality Control Samples 
3.4.1 Sampling Quality Control Samples 
3.4.2 Analytical Quality Control Samples 

  
28 

 
- QC Samples Table 
- Screening/Confirmatory Analysis Decision 

Tree 
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2 QAPP Cross Reference Table 

Required QAPP Element(s) and  
Corresponding QAPP Section(s) 

Crosswalk to 
Required 

Documents 

Optional QAPP 
Worksheet # in  

QAPP Workbook Required Information 
3.5 Data Management Tasks 

3.5.1 Project Documentation and Records 
3.5.2 Data Package Deliverables 
3.5.3 Data Reporting Formats 
3.5.4 Data Handling and Management 
3.5.5 Data Tracking and Control 

 
 

29 
30 
 

 
- Project Documents and Records Table 
- Analytical Services Table 
 
- Data Management SOPs 

Assessment/Oversight 

4.1 Assessments and Response Actions 
4.1.1 Planned Assessments 
4.1.2 Assessment Findings and Corrective Action 

Responses 

 
 

31 
QCP 
32 

 
- Assessments and Response Actions 
- Planned Project Assessments Table 
- Audit Checklists 
- Assessment Findings and Corrective Action 

Responses Table 
4.2 QA Management Reports  33 - QA Management Reports Table 
4.3 Final Project Report  Work plan  
Data Review 
5.1 Overview    
5.2 Data Review Steps 

5.2.1 Step I: Verification 
5.2.2 Step II: Validation 
5.2.2.1 Step IIa Validation Activities 
5.2.2.2 Step IIb Validation Activities 
5.2.3 Step III: Usability Assessment 
5.2.3.1 Data Limitations and Actions from Usability 

Assessment  
5.2.3.2 Activities 

 

 
34 
 

35, 
36 
 

37 

 
- Verification (Step I) Process Table 
 
- Validation (Steps IIa and IIb) Process Table 
- Validation (Steps IIa and IIb) Summary 

Table 
 
- Usability Assessment 

5.3 Streamlining Data Review 
5.3.1 Data Review Steps To Be Streamlined 
5.3.2 Criteria for Streamlining Data Review 
5.3.3 Amounts and Types of Data Appropriate for 

Streamlining 

 
Not Included/ 
Not applicable 
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QAPP Worksheet #3 – Distribution List 
 
The following personnel will receive the QAPP. 
 

3 Distribution List 

QAPP 
Recipients Title Organization 

Telephone 
Number Fax Number E-mail Address 

Document 
Control 
Number 

Nanci 
Higginbotham Project Manager USACE 816-389-3359 816-426-5949 Nanci.E.Higginbotham@usace.army.

mil  

Douglas Pocze Project Manager USEPA Region 
II 212-637-4432 212-637-3256 pocze.doug@epa.gov  

Heather L. Bishop Project Manager NYSDEC 518-402-9692 518-402-9022 hlbishop@gw.dec.state.ny.us  

Catherine Jerrard Project Manager AFRPA – 
Griffiss 315-356-0810 315-356-0816 catherine.jerrard@lackland.af.mil  

John Lanier Project Manager 

Parson 
Infrastructure 
and Technology 
Group 

315-451-9560 315-451-9570 john.lanier@parsons.com  

Marcia Galloway QA Officer Ecology and 
Environment 716-684-8060 716-684-0844 mgalloway@ene.com  

Robert Meyers Project Manager Ecology and 
Environment 716-684-8060 716-684-0844 rmeyers@ene.com  

Kate Zaleski Project Manager 
Katahdin 
Analytical 
Services 

207-874-2400 
ext. 17 207-775-4029 kzaleski@katahdinlab.com  

Leslie Dimond Data Quality Officer 
Katahdin 
Analytical 
Services 

207-874-2400 
ext. 20  ldimond@katahdinlab.com   

mailto:bmeyers@ene.com�
mailto:glull@katahdinlab.com�
mailto:ldimond@katahdinlab.com�
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QAPP Worksheet #4 – Project Personnel Sign-Off Sheet 
 
 
Organization:  USACE  
 

4a Project Personnel Sign-Off USACE 

Project Personnel Title Telephone Number Signature 
Date QAPP Read 

Email Receipt 
Nanci Higginbotham Project Manager 816-389-3359   
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QAPP Worksheet #4 – Project Personnel Sign-Off Sheet 
 
 
Organization:  Ecology and Environment Engineering, P.C.  
 

4b Project Personnel Sign-Off EEEPC/Parsons  

Project Personnel Title Telephone Number Signature 
Date QAPP Read 

Email Receipt 
Marcia Galloway QA Officer 716-684-8060   

Robert Meyers Project Manager 716-684-8060   

John Lanier Project Manager 315-451-9560   
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QAPP Worksheet #4 – Project Personnel Sign-Off Sheet 
 
Have copies of this form signed by key project personnel from each organization list to indicate that they have read the applicable 
QAPP sections and will perform the tasks as described.  Each organization should forward the signed sheets to the central project 
file maintained by EEEPC’s QA Director.  Any new personnel to the project should review and sign the sheet. 
 
Organization:  Katahdin Analytical Services - Laboratory for Groundwater and Surface water Analysis  
 

4c Project Personnel Sign-Off Analytical Laboratory 

Project Personnel Title Telephone Number Signature 
Date QAPP Read 

Email Receipt 

Kate Zaleski Project Manager 207-874-2400 ext. 17   

Leslie Dimond Data Quality Officer 207-874-2400 ext. 20   
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QAPP Worksheet #5 – Project Organizational Chart 
 
The following organization chart Identifies reporting relationships between all organizations involved in the project, including the lead 
organization and all contractors and subcontractor organizations.   
 

 

Investigative Organization:  EEEPC 
Project Manager:  Robert Meyers   
716-684-8060 

EEEPC QA Director/Project QA Officer:  
Marcia Galloway  
716-684-8060 

Client:  
AFRPA /DA-Griffiss 
Project Manager:   Catherine Jerrard 
(315) 356-0810 

Lead Organization/Approval:  
USACE (KC District 
Project manager: Nanci Higginbotham 
(816) 389-3359 

Parsons Infrastructure & Technology 
Group – Prime Contractor 
Project manager: John Lanier 
(315) 451-9560 

Subcontractors:  Laboratory; Katahdin 
Analytical Services 
 
Role:  Sample Analysis 
Project Contacts:   
Kate Zaleski, Project Manager;  
Leslie Dimond, Data Quality Officer 
207-874-2400
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QAPP Worksheet #6 – Communication Pathways 
 
The communication pathways and modes of communication that will be used during the project, after the QAPP has been approved, 
are listed below.   
 

6 Communication Pathways 

Communication Drivers Responsible Entity Name 
Phone 

Number 
Procedure 

(timing, pathways, etc.) 
Point of Contact with AFRPA and 
Regulatory Agencies 

USACE  PM Nanci 
Higginbotham 

(816) 389-3359 
 

Nanci Higginbotham will keep other stakeholders and regulatory 
agencies appraised of the project status. 

Point of contact with USACE Prime contractor PM John Lanier (315) 451-9560 John Lanier will be facilitator for weekly conference calls with 
project team and quarterly meetings, and will review a 
deliverables prior to submittal to USACE.  

Manage All Project Milestones Contractor PM Robert Meyers 716-684-8060 Robert Meyers will coordinate with Nanci Higginbotham 
(USACE PM), Catherine Jerrard (AFRPA PM) and John Lanier 
(Parsons PM), and the EEEPC project team (including subs) on 
the planning, execution and delivery of all components of the 
project. 

Daily Field Reports Field Team Leader (FTL) Julie Rupp or 
alternate 

716-684-8060 FTL will email formal daily reports to Robert Meyers. 

Field Quality Issues FTL Julie Rupp or 
alternate 

716-684-8060 FTL will call Robert Meyers and EEEPC’s QA Officer (Marcia 
Galloway) to discuss issues.   

Field Adjustment Form FTL Julie Rupp or 
alternate 

716-684-8060 Changes to the field sampling plan based on field conditions will 
be documented by the FTL and sent to Robert Meyers; John 
Lanier and Nanci Higginbotham for real-time approval. 

Lab Data Quality Issues – EEEPC 
subcontract laboratory 

Laboratory QA Officer  See Worksheet 4 See Worksheet 4 QA/QC issues will be reported by the Laboratory Subcontractor 
QA Officer to Marcia Galloway within 2 business days.  EEEPC 
will report any unresolved issues and corrective actions to 
USACE Project Chemist.   

Communication with Sample 
Analysis Laboratory 

Project Manager  See Worksheet 4 See Worksheet 4 General communication will be through Project manager 
designated as Laboratory’s point-of-contact for this program. 

Field and Analytical Corrective 
Actions 

Contractor QA Officer Marcia Galloway 716-684-8060 Marcia Galloway will determine Corrective Actions consulting 
with Robert Meyers and the FTL or Laboratory subcontractor.  
QA Officer has stop work authority pending resolution of quality 
issues. 

Release of Analytical Data from 
EEEPC subcontractor laboratory 

Contractor QA Officer Marcia Galloway 716-684-8060 Marcia Galloway will release data after the appropriate 
validation has been successfully completed. 

QAPP Amendments Lead Organization PM Nanci 
Higginbotham 

(816) 389-3359 
 

Major changes (e.g., changes in SOPs included in this 
document) require approval by USACE before they can be 
implemented. 
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QAPP Worksheet #7 – Personnel Responsibilities and Qualifications Table 
 

Project personnel associated with each organization, contractor, and subcontractor and their responsible roles are listed below.   
 
7 Personnel Responsibilities and Qualifications 

Name Title 
Organizational 

Affiliation Responsibilities 

Education and 
Experience 

Qualifications 
Catherine Jerrard Project Manager AFRPA Management of USACE B.S. Engineering 

28 years experience 
Nanci Higginbotham Project Manager USACE (KC District) Management of Parsons/

EEEPC 
B.S. Civil Engineering, 
M.S. Engineering 
20 years experience  

Amy Darpinian Project Chemist USACE (KC District) Oversight of chemistry and 
laboratory data. 

Ph.D. Environmental 
Chemistry 
20 years experience 

John Lanier Project Manager Parsons Management of EEEPC B.S. Chemistry/Math 
35 years experience 

Timothy Grady, PE Contract Manager EEEPC Oversees project and program 
requirements 

B.S. Civil Engineering, 
31 years experience 

Robert Meyers, PG Project Manager EEEPC Manages project and field work 
and coordinates with USACE 

B.S. Geology, 
21 years experience 

Thomas Heins, PE Project Engineer EEEPC Task Manager for all 
engineering related tasks 

M.E. Civil Engineering, 
B.S. Civil Engineering, 
25 years experience 

Marcia Galloway Corporate QA Director EEEPC QA oversight – sampling and 
analytical data, general project 
deliverables 

M.S. Analytical Chemistry, 
BS Chemistry,  
20 years experience 

Thomas Siener, CIH Corporate RCS EEEPC Reviews SHASP; Conducts field 
safety audits 

B.S. Biology,  
33 years experience 

Leslie Dimond Laboratory QA Officer Katahdin Analytical 
Services 

Provides Laboratory QA  B.A. Chemistry                 
15 years experience 

Kate Zaleski Project Manager Katahdin Analytical 
Services 

Coordination between EEEPC 
and Laboratory 

B.S. in Geosciences and 
B.A. in Chemistry, 
10 years experience 

Leslie Dimond Analytical Data Quality Officer Katahdin Analytical 
Services 

Provides Analytical QA B.A. in Chemistry, 
15 years experience 
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QAPP Worksheet #8 – Special Personnel Training Requirements Table 
 
The following information is a list of specialized training requirements for the project for personnel implementing the work performed 
by EEEPC as documented in the work plan.    
 

8 Special Personnel Training Requirements 

Project 
Function 

Specialized Training By Title 
or Description of Course 

Training 
Provider 

Training 
Date 

Personnel/ 
Groups 

Receiving 
Training 

Personnel Titles/ 
Organizational Affiliation 

Location of 
Training 
Records/ 

Certificates1 
Sample 
Shipment 

United States Department of 
Transportation (DOT) hazardous 
materials transportation 

EEEPC Annual 
Refresher 

EEEPC Field 
Staff 

EEEPC Certified DOT Lead 
Regional Hazmat 
Transportation Coordinator 

EEEPC , HQ 

Sample 
Collection 

40-hour HAZWOPER training 
program and the cardiopulmonary 
resuscitation (CPR)/ first aid 
certification 

EEEPC Annual 
Refresher 

EEEPC Field 
Samplers 

American Red Cross for CPR 
and First Aide/EEEPC 
Regional Safety Coordinator for 
8 hour refresher training 

EEEPC , HQ 

Laboratory 
Analysis  

NYSDOH and DoD ELAP 
Laboratory Certification is required 
for all analyses subcontracted by 
EEEPC.   

NYSDOH and 
DOD certify 
laboratories.   

Annual 
Renewal 

Subcontract 
Laboratory 

See Worksheet 4 Original with 
laboratory and copy 
with EEEPC QA 
Director 

1 If training records and/or certificates are on file elsewhere, document their location in this column.  If training records and/or certificates do not exist or are not available, 
then this should be noted. 
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QAPP Worksheet #9 – Project Scoping Session Participants Sheet 
 
Weekly conference calls have been implemented to discuss all aspects of project scope and progress.  A list of the meetings and 
scoping sessions completed to date is provided below:  
 
9 Project Scoping Session Summary 

Date of Session 
Scoping Session 

Purpose Key Decisions Minute Locations
Daily Feb. 25 
through March 2, 
2009   

Preparation of 
Proposal to USACE 

Perform source removal with groundwater treatment via chemical 
oxidation. 

Summarized in 
Proposal to USACE 
Dated March 2009. 

Kick-off Meetings 
August 11 and 12, 
2009 
 

Discuss scope of 
project with USACE 
and AFRPA. 

Perform source removal with groundwater treatment via chemical 
oxidation. 

Parsons Shared 
Portal 

Regulator Briefing/
Kickoff Meeting 
September 2, 2009  
 

Discuss scope of 
project with USEPA 
and NYSDEC. 

Perform source removal with groundwater treatment via chemical 
oxidation. 

Parsons Shared 
Portal 

Weekly conference 
calls with AFRPA, 
USACE, Parsons 
and EEEPC.  

Discuss project 
issues. 

Varies by week. Agenda and 
document submittal 
schedule are stored 
on the Parsons 
Shared Portal 
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QAPP Worksheet #10 – Problem Definition 
 
The problem to be addressed by the project: 
AOC 9 at the Former Griffiss Air Force Base is a grass-covered area located in the southwest 
side of the former Weapons Storage Area. This area was formerly a landfill from which the 
contents were removed prior to development of the Weapons Storage Area (WSA). A mixed 
plume of chlorobenzenes and trichloroethene (TCE) and its degradation products present in the 
overburden have been identified as the site contaminants of concern from data gathered during 
previous Preliminary Design Investigations (PDIs) investigations. The planned remedy for the 
site includes source excavation and limited in situ groundwater treatment with a persulfate 
oxidant. Groundwater and surface water monitoring will be performed in three phases (baseline, 
performance, and long-term). 
 
The objectives of the baseline, performance, and long-term groundwater and surface water 
monitoring are: 
 
 Baseline groundwater and surface water sampling and analysis will establish baseline 

volatile organic compound (VOC) concentrations in the groundwater plume and Six Mile 
Creek (SMC) before remediation begins at AOC 9.  Baseline sampling will be conducted in 
June 2010; 

 
 Performance monitoring will evaluate the short-term effectiveness of the remediation efforts 

with a total of four semiannual sampling events beginning in October 2011; 
 
 Long-term monitoring will be conducted to monitor the long-term effectiveness of the 

remediation efforts through annual sampling events for a three-year period; 
 
 Following the first three years of annual long-term monitoring. it is anticipated that 

monitoring will continue on an every-other-year basis until concentrations of hazardous 
substances in groundwater are below Remedial Action Objectives (RAOs).  Once the RAOs 
are achieved, the monitoring will again be performed annually until three consecutive rounds 
of sampling indicate that the concentrations of groundwater contaminants remain below 
RAOs. At that point, the site should be available for unrestricted use. 

 
The environmental questions being asked:   
Have remedial actions met long-term clean-up objectives for the site? 
 
Observations from any site reconnaissance reports: 
AOC 9 is a grass-covered area located in the southwest side of the former WSA and lies 
between an airplane runway to the southwest and extends into the WSA to the northeast. The 
site was originally farmland in the 1930s and was subsequently converted into a landfill in the 
1940s and 1950s after base construction. In addition to the WSA, two munitions storage 
bunkers were erected in the early 1950s:  both have since been removed but were used to 
house hazardous materials after their use as munitions storage.     
 
A synopsis of secondary data or information from site reports:   
Previous site investigations have yielded data that have defined the extent of contamination at 
the site.  These investigations are summarized in Section 1.2.1 of the Work Plan. 
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The possible classes of contaminants and the affected matrices:   
Previous investigations have identified chlorobenzenes and TCE and related compounds 
as the primary site contaminants in the groundwater plume and soil within the source 
area. The contaminated soil will be excavated during the remedial action.   
 
Information concerning various environmental indicators:   
 Groundwater flow is generally shallow and flows southwest toward SMC. 
 Several locations exist where shallow groundwater discharges to the surface. 
 Three intermittent drainageways that discharge to SMC exist on the southern portion of the 

site. 
 Based on the PDI, the soil east of Building 913 has been identified as the source of the AOC 

9 groundwater contamination. 
 A contaminated groundwater plume extends downgradient from the source area for 

approximately 1,500 feet and covers 8 acres. 
 
Project decision conditions:   
Sampling of monitoring wells and surface water locations will evaluate the baseline and the 
performance of the remedial action (source excavation with 99% soil contamination removal and 
limited chemical oxidation of the dissolved phase groundwater [GW] plume) after completion.  
The data collected during each of the proposed sampling events will be used to evaluate the 
performance of the remedial action by comparing results against both historic data and the 
baseline sampling results. The surface water/groundwater samples will be screened against the 
most stringent of either the New York State Department of Environmental Conservation 
(NYSDEC) Class GA groundwater criteria, or the USEPA maximum contaminant levels (MCLs). 
The data will then be used to perform trend analysis to determine how contaminant levels 
change in response to the remedial actions performed.   
 
 Three surface water sample locations will be sampled during the baseline, performance, and 

long-term monitoring programs.  The three surface water (SW) sample locations are 
positioned in SMC as follows:  

o One SW sample location is positioned upgradient of the groundwater 
contaminant plume to monitor SW conditions entering the site. 

o The second SW sample location is positioned at the center of where the GW 
contaminant plume intersects SMC, and 

o The third SW location is positioned downgradient of the site to monitor SW 
conditions leaving the site. 

 
 Seven existing wells, one proposed upgradient monitoring well, and three surface water 

locations will be sampled during the baseline sampling event to establish baseline VOC 
concentrations in the groundwater plume and SMC before remediation begins at AOC 9.  
The wells are located as follows: 

 
o Wells G009-MW01 and G009-MW02 will be sampled to establish baseline 

contaminant concentrations in the lateral portions of the plume and confirm the 
current width of the contaminant plume.  

o Wells AOC9-MW05 and AOC9-MW06 will function as sentinel wells and will be 
sampled to establish baseline contaminant concentrations at the leading edge of 
the contaminant plume downgradient of the remedial action treatment area. 

o Wells AOC9-MW14, AOC9-MW15, and AOC9-MW17 will be sampled to 
establish baseline contaminant concentrations within the center of the plume in 
the area being treated during the remedial action (AOC9-MW14) and 
downgradient of the treatment area (AOC9-MW15 and AOC9-MW17).   
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o Upgradient well AOC9-MW18 will be sampled to establish baseline contaminant 
concentrations upgradient of the groundwater plume.   

 
 Performance monitoring will evaluate the short-term effectiveness of the remediation efforts 

for two years with a total of four semiannual sampling events. Four existing monitoring wells 
will be sampled during  performance monitoring   The wells are located as follows: 

 
o Well AOC9-MW06 will function as a sentinel well and will be sampled to 

determine the stability of the leading edge of the contaminant plume and to 
monitor the effectiveness of the remedial action in the area downgradient of the 
remedial action treatment area.   

o Wells AOC9-MW14, AOC9-MW15, and AOC9-MW17 will be sampled to monitor 
the effectiveness of the remedial action in the center of the plume in the area 
being treated during the remedial action (AOC9-MW14) and downgradient of the 
treatment area (AOC 9-MW15 and AOC9-MW17).   

o Well AOC9-MW19, a source area well to be installed following excavation, will be 
sampled to monitor the effectiveness of the remedial action in the center of the 
source area.   

 
 Seven existing, one proposed upgradient, and one proposed source area monitoring well 

will be sampled during the long-term monitoring  to monitor the long-term effectiveness of 
the remediation efforts.  The wells are located as follows: 

 
o Wells G009-MW01 and G009-MW02 will be sampled to monitor the width of the 

contaminant plume and the effectiveness of the remedial action in the lateral 
portions of the plume.   

o Wells AOC9-MW05 and AOC9-MW06 will function as sentinel wells and will be 
sampled to monitor the stability of the leading edge of the contaminant plume 
and the effectiveness of the remedial action in the area downgradient of the 
remedial action treatment area.   

o Wells AOC9-MW14, AOC9-MW15, and AOC9-MW17 will be sampled to monitor 
the effectiveness of the remedial action (AOC9-MW14) and downgradient of the 
treatment area (AOC0-MW15 and AOC9-MW17).   

o Well AOC9-MW18 will be sampled to monitor contaminant concentrations 
upgradient of the groundwater plume.   

o Well AOC9-MW19 will be sampled to monitor the effectiveness of the remedial 
action in the center of the source area.   
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QAPP Worksheet #11 – Project Quality Objectives/Systematic  
Planning Process Statements 

 
Who will use the data?  
 The data will be used by AFRPA in conjunction with the USACE.   
 
What will the data be used for? 
 Establish baseline VOC concentrations in the groundwater plume and SMC before 

remediation begins at AOC 9.  
 Performance monitoring will evaluate the short-term effectiveness of the remediation efforts.  
 Long-term monitoring will evaluate the long-term effectiveness of the remediation efforts. 
 
What type of data is needed (matrix, target analytes, analytical groups, field screening, 
on-site analytical or off-site laboratory techniques, sampling techniques)? 
 Off-site laboratory techniques to be utilized for VOC analysis of groundwater and surface 

water samples. 
 Groundwater samples will be collected using USEPA low-flow methodology. 
 Surface water samples will be collected as described in Section 3.4 of the Work Plan. 
 Purge water collected from monitoring wells during well development and prior to sampling 

will be field-screened with either a photoionization detector (PID) or a flame ionization 
detector (FID).  

 Laboratory data will be compared with historical site data and with NYSDEC Class GA 
groundwater standards/USEPA MCLs. 

 Soil and groundwater (investigation-derived waste [IDW]) generated during the monitoring 
well drilling, development, and sampling will be field-screened as described in Section 3.7 of 
the work plan. It is not anticipated that off-site disposal of the IDW will be required because 
the wells are being installed into either clean fill material or upgradient of the groundwater 
plume or have previously been sampled several times and have not required off-site 
disposal. If any IDW that is generated does require off-site disposal based on field 
screening, the appropriate samples will be collected and analyzed for toxicity characteristic 
leaching procedure (TCLP) VOCs, and this QAPP will be updated accordingly.  

 
How “good” do the data need to be in order to support the environmental decision? 
 All contaminants need to be detected below site cleanup goals (NYSDEC Class GA 

groundwater standards/USEPA MCLs). Reporting limits will be below these values. 
 
How much data are needed (number of samples for each analytical group, matrix, and 
concentration)? 
 The Work Plan for AOC 9 includes a comprehensive discussion of data quantity.  See 

Section 2.1 and Table 2-1 in the Work Plan for the planned samples for the three phases of 
this investigation. 

 
Where, when, and how should the data be collected/generated? 
 Groundwater and surface water monitoring will be performed in three phases (baseline, 

performance and long-term). The groundwater samples will be collected using USEPA low-
flow sampling techniques. The surface water samples will be collected as described in 
Section 3.4 of the Work Plan. 

 
The objectives for the baseline, performance, and long-term groundwater and surface water 
monitoring are: 
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 Establish baseline VOC concentrations in the groundwater plume and SMC before 
remediation begins at AOC 9, through a sampling event in June 2010; 

 
 Performance monitoring will evaluate the short-term effectiveness of the remediation efforts 

through four semiannual sampling events beginning in October 2011; and 
 
 Long-term monitoring will evaluate the long-term effectiveness of the remediation efforts 

through annual sampling events for a three-year period beginning in October 2013. 
 
 All samples collected will be analyzed by Katahdin Analytical Services and the data 

produced in accordance with the DoD and NYS Environmental Laboratory Approval 
Program (ELAP) certification programs. 

 
Who will collect and generate the data? 
 Groundwater and surface water data will be generated by Katahdin Analytical Services.   
 Field sampling, and water quality measurements will be performed by an EEEPC field team. 
 
How will the data be reported? 
 Analytical data from off-site analysis will be reported via electronic and hard copy data 

deliverables.  
 Field data will be recorded in field logs and forms. 
 All data will be presented in the sampling summary reports after sampling events have 

occurred. 
 Electronic data will be provided in accordance with the standard laboratory electronic data 

deliverable (EDD) format for the Environmental Restoration Program Information 
Management System (ERPIMS) as outlined in the ERPIMS Data Loading Handbook and the 
ERPIMS Quality Control Tool/Personal Computer (ERTOOLS/PC) 

 
How will the data be archived? 
 Hard copies will be stored at EEEPC’s headquarters building in Lancaster, NY for five years.    
 Electronic copies of all reports and appendices will be submitted to AFRPA and the USACE 

and uploaded to the Air Force Center for Environmental Excellence (AFCEE) ERPIMS. 
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QAPP Worksheet #12 – Measurement Performance Criteria Table 

 
The data quality indicators (DQIs) for parameters for remedial investigation were assigned based on professional judgment to be used as a 
goal for determination of data usability.  There are no specific guidelines or standards for establishment of these values.  Each data set will 
be evaluated for any non-conformance issues and final determination of rejected data will be made by the project team.  Laboratory QC 
criteria for methods are provided in laboratory SOPs in Appendix B. 
 

12 Measurement Performance Criteria for VOCs  

Sampling 
Procedure2 

Analytical Method/
SOP3 Data Quality Indicators (DQIs) 

Measurement 
Performance 

Criteria 

QC Sample and / or 
Activity Used to Assess 

Measurement 
Performance 

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S & A) 
Matrix: Groundwater and 

Surface water 
Analytical Group1: VOCs Concentration Level: Low 

See Work Plan 
Section 3.  USEPA 
Region II Low-flow 
purging and 
sampling. 

SW-846 5030B, 
8260B / CA-202 

Contaminants groundwater cleanup 
levels (parts per billion) are compared 
with site cleanup goals. 

Accuracy near the 
clean-up level should 
be within 20%.   
Accuracy at high 
concentrations can 
be within 40%. 
False negatives are 
critical.   

Laboratory blanks, laboratory 
control sample (LCS), matrix 
spike/matrix spike duplicates 
(MS/MSD) and calibration 
standards. 

Sampling 20% 

Analytical 20% 
Sampling and Analytical 40% 

1 If information varies within an analytical group, separate by individual analyte.  
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QAPP Worksheet #13 – Secondary Data Criteria and Limitations Table 

 
 

13 Secondary Data Criteria and Limitations  

Secondary Data 

Data Source 
(originating organization, report title 

and date) 

Data Generator(s) 
(originating organization, data types, 
data generation / collection dates) 

How Data Will Be 
Used Limitations on Data Use 

Historical Data  Ecology and Environment 
AOC 9 RI, May 2004. 

Ecology and Environment 
and Parsons previous 
predesign investigation 
results.   

EEEPC and Parsons, 
analytical data collected 
during the RI (EEEPC 2004) 
and predesign investigation 
(EEEPC/Parsons 2006 
through 2007). 

Evaluation of 
baseline and 
performance of the 
remedial action 

No limitations on data use. 
All data have been collected 
under previously approved 
sampling and analysis 
programs. 
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QAPP Worksheet #14 – Summary of Project Tasks 
 
The specific project tasks addressed in this project include: 
 
 Site Planning Tasks 

o Scope of Work Development 
o Preparation of Feasibility Study (FS) Addendum  
o Preparation of Proposed Plan (PP) 
o Preparation of Record of Decision (ROD) 
o Baseline, Performance, Long-term Monitoring Work Plan Development 
o Health and Safety Plan Preparation 
o Quality Assurance Project Plan Preparation 
o Remedial Design Preparation 

 Perform Remedial Action 
 Monitoring Well Installation 

o Mobilization 
o Decontamination 
o Well Development 
o Field Documentation 
o Investigation-Derived Waste Management 

 Baseline, Performance, and Long-term Monitoring 
o Mobilization 
o Decontamination 
o Groundwater Sampling 
o Surface water Sampling 
o Documentation and Sample Handling 
o Collection of Field QC Samples 
o Investigation-Derived Waste Management 

 Laboratory Analysis  
 Data Review and Assessment 

o Data Validation 
o Loading Data to AFCEE ERPIMS 

 Sampling event reports to USACE and AFRPA 
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QAPP Worksheet #15 – Reference Limits and Evaluation Table 
 
The following worksheet identifies the target analytes/contaminants of concern (COCs).  The quantitation limits (QLs) that must be met to 
achieve the project quality objectives and quantitation limits from reference methods also are listed.   
 

15 Reference Limits for Low Level Volatile Organic Compounds in Groundwater and Surface water  

Project 
Action 
Limit 

Project 
QL 

Goal1 

Analytical 
Method 

QLs1 

Achievable 
Laboratory 

Limits2 CLP 
No. COC Analyte 

CAS 
Number μg/L μg/L μg/L MDLs QLs 

NYSDEC  
Class GA 

Groundwater 
Standards3 

(μg/L) 
USEPA MCL3 

(μg/L) 
1   Dichlorodifluoromethane 75-71-8 — 1 0.5 0.24 2.0 — — 
2   Chloromethane 74-87-3 5 1 0.5 0.36 2.0 5 — 
3   Vinyl chloride 75-01-4 2 1 0.5 0.25 2.0 2 2 
4   Bromomethane 74-83-9 5 1 0.5 0.49 2.0 5 — 
5   Chloroethane 75-00-3 5 1 0.5 0.55 2.0 5 — 
6   Trichlorofluoromethane 75-69-4 — 1 0.5 0.24 2.0 — — 
7  1,1-Dichloroethene 75-35-4 5 1 0.5 0.35 1.0 5 — 

8   
1,1,2-Trichloro-1,2,2-
trifluoroethane 76-13-1 — 1 0.5 0.31 1.0 — 

— 

9   Acetone 67-64-1 50 5 5 2.21 5.0 50 — 
10   Carbon disulfide 75-15-0 60 1 0.5 0.25 1.0 60 — 
11   Methyl acetate 79-20-9 — 1 0.5 0.53 1.0 — — 
12   Methylene chloride 75-09-2 5 1 0.5 1.13 5.0 5 — 
13   trans-1,2-Dichloroethene 156-60-5 5 1 0.5 0.25 1.0 5 100 
14   Methyl tert-butyl ether 1634-04-4 10 1 0.5 0.60 1.0 10 — 
15   1,1-Dichloroethane 75-34-3 5 1 0.5 0.21 1.0 5 — 
16   cis-1,2-Dichloroethene 156-59-2 5 1 0.5 0.21 1.0 5 70 
17   2-Butanone 78-93-3 50 5 5 1.31 5 50 — 
18   Bromochloromethane 74-97-5 — 1 0.5 0.21 1.0 — — 
19   Chloroform 67-66-3 7 1 0.5 0.32 1.0 7 — 
20  1,1,1-Trichloroethane 71-55-6 5 1 0.5 0.20 1.0 5 200 
21   Cyclohexane 110-82-7 — 1 0.5 0.31 1.0 — — 
22   Carbon tetrachloride 56-23-5 5 1 0.5 0.22 1.0 5 5 
23   Benzene 71-43-2 1 1 0.5 0.26 1.0 1 5 
24  1,2-Dichloroethane 107-06-2 0.6 1 0.5 0.20 1.0 0.6 5 
25  1,4-Dioxane 123-91-1 — 2 2 8.8 100 — — 
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15 Reference Limits for Low Level Volatile Organic Compounds in Groundwater and Surface water  

Project 
Action 
Limit 

Project 
QL 

Goal1 

Analytical 
Method 

QLs1 

Achievable 
Laboratory 

Limits2 CLP 
No. COC Analyte 

CAS 
Number μg/L μg/L μg/L MDLs QLs 

NYSDEC  
Class GA 

Groundwater 
Standards3 

(μg/L) 
USEPA MCL3 

(μg/L) 
26  Trichloroethene 79-01-6 5 0.5 0.5 0.28 1.0 5 5 
27   Methylcyclohexane 108-87-2 — 1 0.5 0.30 1.0 — — 
28   1,2-Dichloropropane 78-87-5 1 1 0.5 0.25 1.0 1 5 
29   Bromodichloromethane 75-27-4 50 1 0.5 0.33 1.0 50 — 
30   cis-1,3-Dichloropropene 10061-01-5 0.4 1 0.5 0.19 1.0 0.4 — 
31   4-Methyl-2-pentanone 108-10-1 — 5 5 1.32 5.0 — — 
32   Toluene 108-88-3 5 1 0.5 0.27 1.0 5 1,000 
33   trans-1,3-Dichloropropene 10061-02-6 0.4 1 0.5 0.20 1.0 0.4 — 
34  1,1,2-Trichloroethane 79-00-5 1 0.5 0.5 0.33 1.0 1 5 
35  Tetrachloroethene 127-18-4 5 5 5 0.90 1.0 5 5 
36   2-Hexanone 591-78-6 50 1 0.5 1.70 5 50 — 
37   Dibromochloromethane 124-48-1 50 1 0.05 0.30 1.0 50 — 
38   1,2-Dibromoethane 106-93-4 — 1 0.5 0.22 1.0 — — 
39   Chlorobenzene 108-90-7 5 1 0.5 0.22 1.0 5 100 
40   Ethylbenzene 100-41-4 5 1 0.5 0.21 1.0 5 700 
41   o-Xylene 95-47-6 5 1 0.5 0.25 1.0 5 10,0004 
42   m,p-Xylene 179601-23-1 5 1 0.5 0.59 2.0 5 10,0004 
43   Styrene 100-42-5 5 1 0.5 0.23 1.0 5 100 
44   Bromoform 75-25-2 50 1 0.5 0.23 1.0 50 — 
45   Isopropylbenzene 98-82-8 — 1 0.5 0.23 1.0 — — 
46   1,1,2,2-Tetrachloroethane 79-34-5 5 1 0.5 0.38 1.0 5 — 
47   1,3-Dichlorobenzene 541-73-1 3 1 0.5 0.26 1.0 3 — 
48   1,4-Dichlorobenzene 106-46-7 3 1 0.5 0.24 1.0 3 — 
49  1,2-Dichlorobenzene 95-50-1 3 1 0.5 0.15 1.0 3 — 
50   1,2-Dibromo-3-chloropropane 96-12-8 0.2 1 0.05 0.50 1.0 — 0.2 
51   1,2,4-Trichlorobenzene 120-82-1 5 1 0.5 0.37 1.0 5 70 
52   1,2,3-Trichlorobenzene 87-61-6 — 1 0.5 0.20 1.0 — — 

1 Analytical MDLs and QLs are those documented in validated methods. 
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.  
3 Achievable laboratory limits should be below these criteria.  Project QL goals are set to achieve this objective.   
4 Listed value is for total xylenes. 



26 

Project-Specific QAPP Title: Baseline, Performance, and Long-Term Monitoring at AOC9 
Site Name/Project Name:  Former Griffiss Air Force Base - AOC 9 Revision Number:  1 
Site Location:  Rome, NY Revision Date:  February 18, 2010 

 
  
 

QAPP Worksheet #16 – Project Schedule / Timeline Table 
 
The project activities that will be performed during the course of the project are listed below.  A master schedule will be maintained by 
Parsons and updated as needed.  The major tasks related to the QAPP are summarized below. 
 
16 Project Schedule/Timeline 

Activities Organization 
Anticipated Date(s) 

of Initiation 
Anticipated Date of 

Completion Deliverable 
Deliverable 
Due Date 

Develop Draft QAPP  EEEPC October 2009 February 2010 Draft QAPP Feb. 24, 2010 

Draft Work Plan EEEPC October 2009 February 2010 Draft Work Plan Feb. 24, 2010 

Final Work Plan/
QAPP 

EEEPC March 2010 March 2010 Final Work Plan/QAPP June 1, 2010 

Baseline, 
Performance, and 
Long-term Field 
Monitoring 

EEEPC April  2010 2016 Data Summary Reports including, 
Field Logbooks and Daily 
Reports 

Three months 
after 
completion of 
sampling 
events. 

Sample Analysis 
from Field 
Investigations 

Katahdin Analytical 
Services 

April  2010 2016 CLP-like Data Package and EDD 
in ADR Format 

28 days from 
sample receipt 

Field Investigation 
Sample Analysis 
Review 

EEEPC May 2010 2016 Validated Data and supporting 
memos 

14 days from 
receipt of last 
data package 
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QAPP Worksheet #17 – Sampling Design and Rationale 
 
Section 2 of the Work Plan provides a complete discussion of sampling design and rationale.  
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QAPP Worksheet #18 – Sampling Locations and Methods/SOP Requirements Table 
 
Groundwater and surface water sampling locations are listed in Table 2-1 and on Figures 1-2, 1-
3, and 1-4 of the Work Plan. Sampling methods are described in Section 3 and documented in 
Appendix A of the Work Plan. 
 



29 

Project-Specific QAPP Title: Baseline, Performance, and Long-Term Monitoring at AOC9 
Site Name/Project Name:  Former Griffiss Air Force Base - AOC 9 Revision Number:  1 
Site Location:  Rome, NY Revision Date:  February 18, 2010 
 

 
  
 

QAPP Worksheet #19 – Analytical SOP Requirements Table 
 
For each matrix, analytical group, and concentration level, analytical and preparation method/SOP and associated sample volume, 
container specifications, preservation requirements, and maximum holding time are listed below. 
 

19 Sampling Container and Preservative Summary 

Matrix 
Analytical 

Group 
Concentration 

Level 

Analytical and 
Preparation 
Method/SOP 
Reference1 

Sample 
Size 

Containers 
(number, size, and 

type) 

Preservation 
Requirements 

(chemical, 
temperature, light 

protected) 

Maximum 
Holding 

Time 
(preparation/ 

analysis) 
Groundwater TCL VOCs Low SW-846 5030B, 

8260B / CA-202 40 mL  (3) 40 mL VOA 
Vials 

pH<2 with HCl, 
Cool 4°C 14 days 

Surface Water TCL VOCs Low SW-846 5030B, 
8260B / CA-202 40 mL  (3) 40 mL VOA 

Vials 
pH<2 with HCl, 
Cool 4°C 14 days 

1 Specify the appropriate reference letter or number from the Analytical SOP References (Worksheet #23). 
 
Key: 
 HCL = Hydrochloric Acid. 
 mL = Milliliter. 
 TCL  = Target Compound List. 
 VOCs = Volatile Organic Compounds. 
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QAPP Worksheet #20 – Field Quality Control Sample Summary Table 
 
Table 2-1 of the Baseline, Performance and Long-term Monitoring Work Plan summarizes, by matrix and analytical group, the number of 
field QC samples to be collected and sent to the laboratory.   
 

Matrix 
Analytical 

Group 
Conc 
Level 

Analytical and 
Preparation 

SOP Reference1 

No. of 
Sampling 
Locations 

No. of Field 
Duplicate Pairs No. of MS/MSD 

No. of 
Equip. 

Blanks2 

Total No.  Trip 
Blank of 
Samples 

Groundwater and 
Surface water TCL VOCs Low SW-846 5030B, 

8260B / CA-202 
See WP 
Table 2-1 

11 - 1 per 10 
samples or 10% 

8 - 1 per 20 
samples or 5%. 0 8 - One per 

sampling event 

IDW (purge water) TCL VOCs Low SW-846 5030B, 
8260B / CA-202 TBD 0 0 0 0 
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QAPP Worksheet #21 – Project Sampling SOP References Table 
 
The SOPs associated with project sampling are listed below.  Routine sampling SOPs for EEEPC field personnel are stored on EEEPC’s 
intranet site.   

 
21 Project Sampling SOP References 

Reference 
Number Title, Revision Date and / or Number 

Originating 
Organization Equipment Type 

Modified for 
Project 
Work? 

(Y/N) Comments 
See Work 
Plan 
Appendix 

USEPA Region II Low-Flow Sampling SOP  USEPA Region 
II See SOP N  

Env 3.7 Groundwater Well Sampling EEEPC   N  

Env 3.15 Sampling Equipment Decontamination EEEPC   N  

Work Plan 
Sec. 3.4 Surface Water Sampling Method EEEPC  N  
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QAPP Worksheet #22 – Field Equipment Calibration, Maintenance, Testing, and Inspection Table 
 
The field equipment and instruments (other than analytical instrumentation) that require calibration, maintenance, testing, or inspection are 
summarized below.   
 
22 General Field Equipment and Calibration Procedures 
Instrument or 

Equipment Descriptiona Field Calibration Procedure 
Acceptability/ 

Performance Criteria 
Responsible 
Personnel 

Organic Vapor 
Meter (photo-
ionization 
detector) 

The PID is a portable, non-
destructive trace gas analyzer.  
Units for site characterization 
must have a range of 0 to >2,000 
ppm and a 10.6 or 11.7 eV lamp 
(e.g., MiniRAE 2000).  
Calibration check gas (e.g., 
isobutylene) must be provided 
with unit if field calibration is 
required.   

In the field, PIDs will be calibrated at the start of 
each day if a significant change in weather occurs 
during the day (i.e., change in humidity or 
temperature) or if the unit is turned off for an 
extended period.  When a PID is used to screen 
samples in the field, periodic ambient readings will 
also be recorded in the logbook.  The calibration 
procedure is described in the instrument operations 
manual that must be supplied with each unit. 
Initial calibration must be verified by a certificate of 
calibration from the rental company or field 
calibration is required. 

Meter must give consistent 
background readings.   

Site Safety 
Officer, Project 
Geologist, 
Sampler  

pH, Conductivity, 
Dissolved 
Oxygen, Redox 
potential, 
Temperature 
Meter 

QED Model MP20 meter or 
equivalent designed for field use 
with battery operation.  The unit 
contains separate pH, 
temperature, and conductivity 
probes in one unit. 

Before use, the pH, conductivity, dissolved oxygen 
(DO), and redox potential (ORP) probes need to be 
calibrated or tested for responsiveness.  The pH 
probe will be calibrated first.  This is done by placing 
the probe in standard solutions (pH 7 and then pH 
4) and adjusting the pH calibration until the correct 
measurement is obtained.  The ORP probe is then 
calibrated with the ORP standard solution (Zobell), 
the DO probe is calibrated with water-saturated air, 
and the calibration is checked with a zero DO 
solution (solution of 20 mL of deionized water, 20 ml 
of sodium sulfite, and a trace of cobalt chloride).  
The probes should be rinsed with deionized water 
between each calibration solution and following 
calibration.  Used calibration solution is to be 
discarded.  Finally, the conductivity probe is 
checked with a solution of known conductivity. 

pH ± 0.01 pH 
Conductivity at ± 2% FSD 
The instrument will be 
checked with a pH standard 
every 4 hours and at the 
end of the sampling day.  If 
the response is greater than 
0.2 units more or less than 
the standard, complete 
calibration will be 
conducted. 

Project 
Geologist, 
Sampler 
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22 General Field Equipment and Calibration Procedures 
Instrument or 

Equipment Descriptiona Field Calibration Procedure 
Acceptability/ 

Performance Criteria 
Responsible 
Personnel 

Turbidity Meter HACH 2100P Turbidity Meter or 
equivalent designed for field use 
with battery operation.  Range 
0.01 to 1,000 NTU.   

The unit is factory-calibrated.  Field procedures 
involve checking the unit’s responsiveness at least 
once a day using factory-supplied standards.  The 
responsiveness should be checked on the 0 to 10 
range, 0 to 100 range, and 0 to 1,000 range.   

Turbidity ± 10% 
 

Sampler 

a Description is for typical equipment; equivalent units may be used. 
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QAPP Worksheet #23 – Analytical SOP References Table 
 
This worksheet is completed for each laboratory that is performing analysis.  A copy of the SOPs for analysis is provided in the Appendix B.  
Analytical SOPs are not provided. 
 

23 Analytical SOP Reference: Katahdin Analytical Services 

Reference 
Number 

Title, Revision Date, and / or 
Number 

Definitive 
or 

Screening 
Data 

Analytical 
Group Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project Work? 

(Y/N) 

CA-101 Equipment Maintenance, 08/09, 
Revision 8. Definitive VARIOUS Various 

Katahdin 
Analytical 
Services, Inc. 

N 

CA-202 
Analysis of VOAs by Purge and 
Trap GC/MS: SW-846 Method 8260, 
08/09, Revision 10. 

Definitive GW, AQ / 
VOC GC/MS 

Katahdin 
Analytical 
Services, Inc. 

N 

SD-902 Sample Receipt and Internal 
Control, 08/09, Revision 8. N/A VARIOUS N/A 

Katahdin 
Analytical 
Services, Inc. 

N 

SD-903 Sample Disposal, 05/09, Revision 4. N/A VARIOUS N/A 
Katahdin 
Analytical 
Services, Inc. 

N 
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QAPP Worksheet #24 – Analytical Instrument Calibration Table 

 
24 Analytical Instrument Calibration: Katahdin Analytical Services 

Instrument 
Calibration 
Procedure Frequency of Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 
SOP 

Reference1

Initial Calibration - 
A minimum 5-
point calibration is 
required. 

Calibrate the instrument when it 
is received and after a major 
change or if the daily calibration 
fails.  

System Performance Check Compound (SPCCs) average 
Response Factors (RFs)  0.30, except chloromethane, 1,1-
Dichloroethane and bromoform ≥ 0.10;  
Percent Relative Standard Deviation (%RSD) for RFs  30% 
for Calibration Check Compound CCCs.   
 
RSD < 15% for all compounds. If not met:  
Option 1) Linear least squares regression: r ≥ 0.995 
Option 2) Non-linear regression: coefficient of determination 
(COD) r2  ≥ 0.99 (6 points for second order) 

Repeat calibration if criterion 
is not met   

Analyst, 
Department 
Manager 

Initial Calibration 
Verification (ICV) 

Once after each initial 
calibration. 

Recovery within 75-125% Correct problem and verify 
second source standard.  
Reanalyze initial calibration. 

Analyst, 
Department 
Manager 

Continuing 
Calibration (CV) 

Analyze a standard at the 
beginning of each 12-hour shift 
after a bromofluorobenzene 
(BFB) tune. 

CCCs < 20%D (D = Difference or Drift); 
 
SPCCs RF >0.10 & 0.30 
 
D = Difference or drift 

Repeat initial calibration and 
reanalyze all samples 
analyzed since the last 
successful calibration 
verification. 

Analyst, 
Department 
Manager 

Gas 
Chromatograph/ 
Mass 
Spectrometer 
Volatiles 

BFB Tune Every 12 hours. Criteria listed in section 7.3  current revision of  SOP CA-202. Retune and/or clean source. Analyst, 
Department 
Manager 

Katahdin 
Analytical 
Services SOP 
CA-202 
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QAPP Worksheet #25 – Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table 

 
25 Analytical Instrument and Equipment Maintenance, Testing, and Inspection – Katahdin Analytical Services 

Instrument/ 
Equipment 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency Acceptance 

Criteria 
Corrective 

Action 
Responsible 

Person 
SOP 

Reference1 
Gas 
Chromatograph / 
Mass 
Spectrometer 

Check pressure 
and gas supply 
daily.  Bake out 
trap and column, 
manual tune if BFB 
not in criteria, 
change septa as 
needed, cut 
column as needed, 
change trap as 
needed.  Other 
maintenance 
specified in 
Laboratory 
Equipment 
Maintenance SOP. 

Volatiles Ion source, 
injector liner, 
column, column 
flow, purge lines, 
purge flow, trap. 

Prior to initial 
calibration 
and/or as 
necessary. 

Acceptable 
Calibration or 
Calibration 
Verification  

Correct the 
problem and 
repeat 
Calibration or 
Calibration 
Verification 

Analyst, 
Department 
Manager 

Katahdin 
Analytical 
Services  SOP 
CA-202 

1 Specify the appropriate reference letter or number from the Analytical SOP References (Worksheet #23). 
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QAPP Worksheet #26 – Sample Handling System 
 
This section identifies components of the project-specific sample handling system used by 
EEEPC and the subcontract laboratories.  All field samples will be disposed by the subcontract 
laboratory according to their internal procedures.  Samples must be stored at the laboratory for 
a minimum of 30 days after the final report is submitted.   
 
Sample Collection  
EEEPC will conduct nondestructive sampling on this project.  Site-specific investigation 
methodologies; sample types, numbers, and locations; and chemical constituents are identified 
in the Work Plan.  Sample types and numbers and chemical constituents are also summarized 
in Table 2-1 of the Work Plan.  
 
In general, sampling at a site will progress from clean areas to contaminated areas.  This 
minimizes the potential for cross-contamination of samples and, subsequently, eliminates data 
anomalies or misinterpretation of the extent of contamination.   
 
The remainder of this section describes typical procedures for handling IDW and sample 
containers, preservatives, holding times, packing, and shipping.  Overall, the field Team Leader 
will be responsible for ensuring correct methods are employed, documenting any problem and 
verifying required corrective actions.  The Project Manager will approve corrective actions, in 
consultation with client personnel, if appropriate.  The USACE must approve any changes to the 
sampling program, including sample locations. 
 
Sample Containers 
The volumes and containers required for sampling activities are indicated in Worksheet 19.  
Prewashed sample containers will be provided by the laboratory and will be wide-mouth jars 
with Teflon-lined caps unless otherwise indicated.  The laboratory must use an approved 
specialty container supplier, which prepares containers in accordance with USEPA bottle-
washing procedures.  The laboratory must maintain a record of all sample bottle lot numbers 
shipped in the event of a contamination problem.  Trip blanks will be transported to the site 
inside the same box as volatile organic analysis (VOA) vials.  Any containers purchased by 
EEEPC for field analysis also will be from an approved supplier. 
 
Samples Preservation and Holding Times 
All samples requiring preservation will be either collected in containers shipped from the 
laboratory pre-preserved or will be preserved in the field immediately after collection and 
transported to the site office.  A clean, disposable pipette or a premeasured, single-use, glass 
ampule will be used to transfer liquid preservatives to the sample container.  Care will be taken 
to avoid contact between the pipette or ampule and the sample or sample container.  Solid 
preservatives will be transferred to the sample container using a clean, stainless-steel spoon.  If 
the laboratory supplies pre-preserved bottles, the samples will be carefully transferred to the 
container to avoid any loss of preservative. 
 
After preservation, the sample will be gently shaken to mix the preservative and a small amount 
of the sample will be poured into a clean cup and tested with pH paper to determine if a 
sufficient amount of preservative has been used.  The amount of preservative necessary to 
adjust the sample pH will be recorded.  Field blanks, which require preservation, will be 
preserved with a volume of reagent equal to the volume of reagent used in the samples that the 
blanks represent.  A list of preservatives and holding times for each type of analysis are 
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indicated in Worksheet 19.  Additional preservation requirements and holding times for non-
target analyses are listed in 40 Code of Federal Regulations (CFR), Part 136, July 5, 1987. 
 
Reagents used for preservation are reagent-grade and are supplied by the laboratory.  The 
laboratory must maintain traceability records on preservatives in the event of potential field 
contamination of samples.  Each bottle is received from the laboratory and must be clearly 
labeled with laboratory name, type of chemical, lot number, and expiration date.  Field 
personnel should record the date used in the field, site name, and EEEPC project number on 
the label or in the site logbook.  Fresh sample preservatives will be obtained from laboratory 
stocks prior to mobilization for each sampling event.  Preservatives stored on-site will be 
disposed of after use as noted above unless containers are sealed and stored under chain-of-
custody in a secure area.  No preservatives will be used past the expiration date. 
 
Sample preservation will be verified at the laboratory at receipt or prior to analysis for VOCs.  
The preservation or pH will be recorded in the logbook.  If samples are improperly preserved, a 
corrective action form will be submitted to the laboratory project manager for follow-up action.  
The laboratory will notify the Field Team Leader or Project Manager to implement corrective 
action in the field. 
 
Sample Handling 
The transportation and handling of samples must be accomplished in a manner that not only 
protects the integrity of samples but also prevents any detrimental effects due to the possible 
hazardous nature of the samples.  Regulations for packaging, marking, labeling, and shipping of 
hazardous materials are promulgated by the DOT in 49 CFR 171 through 177.  EEEPC trains all 
staff responsible for the shipment of samples in these regulations.  Procedures for sample 
packing and shipping are documented in an EEEPC SOP.   
 
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 their original 

containers; 
 Shipping coolers must be partially filled with packing materials and ice (when required) to 

prevent bottles from moving and breaking during shipping; 
 Environmental samples are to be cooled.  Wet ice packaged in sealable, plastic bags will be 

used to cool samples during shipping.  Ice is not to be used as a substitute for packing 
materials; 

 Any remaining space in the cooler should be filled with inert packing material such as bubble 
wrap.  Under no circumstances should material such as sawdust or sand be used; 

 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; and 

 All containers for a given sample will be shipped in the same cooler when possible.  In 
cases where samples for volatile analysis would be shipped in several coolers on a single 
day, VOA vials will be consolidated into a single cooler to minimize the number of required 
trip blanks. 
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Shipping Containers 
Environmental samples will be properly packaged and labeled for transport and dispatched to 
the laboratory facility.  The SOP procedure will be followed to mark and label sample shipments.  
A separate chain-of-custody record must be prepared for each shipping container.  The 
following requirements for shipping containers will be followed. 
 
Sample shipping containers will generally be commercially purchased coolers (e.g., Coleman 
coolers).  Each container will be custody-sealed for shipment as appropriate.  The container 
custody seal will consist of filament tape wrapped around the package at least twice and 
custody seals affixed in such a way that access to the container can be gained only by cutting 
the filament tape and breaking a seal. 
 
Field personnel will make arrangements for transportation of samples to the laboratory.  In most 
cases, samples will be shipped using an overnight express carrier (e.g., Federal Express).  Field 
personnel will provide the laboratory with a shipment schedule and notify them of deviations 
from planned activities.  The field personnel will notify the laboratory of all of samples intended 
for Saturday delivery, no later than 3 p.m. (Eastern Standard Time) on Thursday.  
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QAPP Worksheet #27 – Sample Custody Requirements 
 
The procedures that will be used to maintain sample custody and integrity are described below.   
 
Sample Custody 
Formal sample custody procedures begin when the precleaned sample containers leave the 
laboratory or upon receipt from the container vendor.  The laboratory must follow written and 
approved SOPs for shipping, receiving, logging, and internally transferring samples.  Sample 
identification documents must be carefully prepared so that sample identification and the chain-
of-custody can be maintained and sample disposition controlled.  Sample identification 
documents include field notebooks; sample labels; custody seals; and chain-of-custody records. 
 
The primary objective of chain-of-custody procedures is to provide an accurate written or 
computerized record that can be used to trace the possession and handling of a sample from 
sampling through completion of all required analyses.  A sample is in custody if it is: 
 
 In a team member's physical possession; 
 In a team member's view; 
 Locked up; or 
 Kept in a secured area that is restricted to authorized personnel. 
 
Field Custody Procedures 
Precleaned sample containers will be provided by the laboratory to the Field Team Leader.  The 
Field Team Leader will record receipt of the sample containers in the project logbook.  The 
following field custody procedure will be used for collection of samples: 
 
 As few persons as possible should handle samples; 
 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; 
 The sample collector is personally responsible for the care and custody of samples collected 

until they are transferred to another person or dispatched properly under chain-of-custody 
rules; 

 The sample collector will record sample data in the field logbook; and 
 The Field Team Leader will determine whether proper custody procedures were followed 

during the field work and decide if additional samples are required. 
 
Sample Labels 
Sample labels or tags attached to or affixed around the sample container must be used to 
properly identify all samples collected in the field.  The sample labels are to be placed on bottles 
so as not to obscure any lot numbers, and sample information must be printed in a legible 
manner using waterproof ink.  Field identification must be sufficient to enable cross-referencing 
with the logbook.  For chain-of-custody purposes, all QC samples are subject to exactly the 
same custodial procedures and documentation as "real" samples. 
 
Chain-of-Custody Record 
The laboratory’s internal chain-of-custody form will be used.  Chain-of-custody forms must then 
be fully completed manually.  The custody record also should indicate any special preservation 
techniques necessary or whether samples need to be filtered.  Copies of chain-of-custody 
records are to be maintained with the project file.    
 



Project-Specific QAPP Title: Baseline, Performance, and Long-Term Monitoring at AOC9 
Site Name/Project Name:  Former Griffiss Air Force Base - AOC 9 Revision Number:  1 
Site Location:  Rome, NY Revision Date:  February 18, 2010 
 
 
 

 
 41 
 

Custody Seals 
Custody seals are preprinted, adhesive-backed seals with security slots designed to break if the 
seals are disturbed.  Custody seals are placed over the lid of individual coolers by the sampling 
technician.  DOT-approved sample shipping containers are sealed in as many places as 
necessary to ensure security.  Seals must be signed and dated before use.  Upon receipt at the 
laboratory, the custodian must check and document on a cooler receipt form that seals on 
coolers are intact.   
 
Laboratory Custody Procedures 
All laboratory custody procedures must maintain a system that provides for sample log-in, 
signing samples out to and back from individual analysts, data storage and reporting, and 
sample disposal.  These procedures must ensure continuous documentation of sample custody 
from receipt to disposal.  Procedures used by the laboratory must meet all USEPA 
requirements.  Laboratories must complete a cooler receipt form documenting the temperature 
and condition of samples on receipt.  The form must be provided in the laboratory data package.  
EEEPC requires subcontract laboratories to post sample receipt information to the laboratory 
extranet site within 48 hours of sample receipt.  The receipt information is verified prior to 
sample reporting. 
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QAPP Worksheet #28 – QC Samples Table 

 
The QC sample criteria that will be used to perform off-site analysis are listed below.  QAPP 
Worksheet #20 - Field Quality Control Sample Summary provides an overview of the field QC 
sample frequency.  General project data quality indicators are highlighted below: 
 
 Precision – Field duplicates will be collected to assess overall precision.  The precision of 

the data is not critical for data usability.  General criteria of 40% RPD for waters will be 
applied.   

 Accuracy – Laboratory matrix spike/ matrix spike duplicates (MS/MSDs) will be used to 
assess accuracy.  The primary data concern is to ensure analytical bias will not produce 
false negatives and that all potential contamination is accounted for in the baseline, 
performance, and long-term monitoring.  Specific site contaminants need to be in the MS 
and should be within laboratory control limits. 

 Representativeness – Data need to be representative of the areas of potential 
contamination at the site.  Trip and laboratory blanks will be used to assess field and 
laboratory background.  No project contaminants should be present.  

 Completeness – A completeness objective of 90% is set for all samples except the site 
contaminants.  The site contaminants have a completeness objective of 95%.  

 Comparability – The ability to effectively compare data with historical results and clean-up 
criteria is important.  Data need to be generated from the same analytical methods and have 
the same reporting limits.  The ability to compare data with specific guidance values is 
critical for evaluating baseline, performance, and long-term monitoring data.    

 
All subcontract laboratories must comply with the QC limits and requirements in the Department 
of Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories, Version 3.  
Tables in Appendix B of the QSM provide method-specific QC limits and corrective action.   The 
following table is a general overview of the QC acceptance criteria.   



43 

Project-Specific QAPP Title: Baseline, Performance, and Long-Term Monitoring at AOC9 
Site Name/Project Name:  Former Griffiss Air Force Base - AOC 9 Revision Number:  1 
Site Location:  Rome, NY Revision Date:  February 18, 2010 
 

 
  
 

28 Laboratory QC Samples Table 
 Matrix Water/Soil  

 
 

 
 

 
 

 
 

 

 Analytical Group Volatiles  
 

 
 

 
 

 
 

 
 

 Analytical Method/     
 SOP Reference 

SW-846 8260B/
Katahdin SOP 

CA-202 

 
 

 
 

 
 

 
 

 
 

QC Sample 
Frequency/ 

Number 

Method/SOP 
QC Acceptance 

Limits Corrective Action 

Person(s) 
Responsible for 

Corrective 
Action 

Data Quality Indicator 
(DQI) 

Measurement 
Performance 

Criteria 
Method Blank One per batch of 20 

or less. 
No target compounds 
should be > ½ the QL 
except common lab 
contaminants, which 
should be, no target 
compounds should be > 
the QL. 

Investigate source of 
contamination. 
Rerun method blank prior to 
analysis of samples if 
possible. 
Evaluate the samples and 
associated QC: if blank results 
are above QL, report sample 
results which are < QL or > 
10X the blank concentration.  
Reanalyze blank and samples 
>QL and < 10X the blank. 

Analyst, 
Laboratory 
Department 
Manager, and 
Data Validator 

Bias/Contamination No target compounds 
should be > ½ the QL 
except common lab 
contaminants, which 
should be, no target 
compounds should be > 
the QL 

Surrogate Four per sample Percent recoveries: 
Dibromofluoromethane 
78-116 
1,2-dichloroethane-d4  
70-124 
Toluene-d8 70-123 
Bromofluorobenzene 
69-119 

If sample volume available, 
and within hold time 
reanalyze. 
 

Analyst, 
Laboratory 
Department 
Manager and Data 
Validator 

Accuracy/Bias Percent recoveries: 
Dibromofluoromethane 
78-116 
1,2-dichloroethane-d4  
70-124 
Toluene-d8 70-123 
Bromofluorobenzene 
69-119 

Laboratory Control 
Sample (LCS) 

One per batch of 20 
or less. 

Recovery must be 
within Katahdin 
Analytical Services 
statistically derived 
limits. 

Evaluate and reanalyze if 
possible.    
If an MS/MSD was performed 
in the same 12-hour clock and 
is acceptable, narrate.  
If the LCS recoveries are high 
but the sample results are 
<QL, narrate; otherwise, re-
prepare and reanalyze 

Analyst, 
Laboratory 
Department 
Manager, and 
Data Validator 

Precision/Accuracy/ Bias Recovery must be 
within Katahdin 
Analytical Services 
statistically derived 
limits. 
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28 Laboratory QC Samples Table 
 Matrix Water/Soil  

 
 

 
 

 
 

 
 

 

 Analytical Group Volatiles  
 

 
 

 
 

 
 

 
 

 Analytical Method/     
 SOP Reference 

SW-846 8260B/
Katahdin SOP 

CA-202 

 
 

 
 

 
 

 
 

 
 

QC Sample 
Frequency/ 

Number 

Method/SOP 
QC Acceptance 

Limits Corrective Action 

Person(s) 
Responsible for 

Corrective 
Action 

Data Quality Indicator 
(DQI) 

Measurement 
Performance 

Criteria 
Internal Standard Three per sample- 

Pentafluorobenzene 
Chlorobenzene-d5 
1,4-dichlorobezene-
d4 

Retention times for 
internal standards must 
be + 30 seconds and 
the responses within -
50% to +100% of last 
calibration verification 
(12 hours) for each 
internal standard. 
 
 

Inspect mass spectrometer or 
gas chromatograph for 
malfunctions; mandatory 
reanalysis of samples 
analyzed while system was 
malfunctioning. 
 
 

Analyst, 
Laboratory 
Department 
Manager, and 
Data Validator 
 
 

Precision/Accuracy/ Bias 
 
 

Retention times for 
internal standards must 
be + 30 seconds and 
the responses within -
50% to +100% of last 
calibration verification 
(12 hours) for each 
internal standard. 

Matrix Spike/ Matrix 
Spike Duplicate (MS/
MSD) 

One per sample 
delivery group 
(SDG) or every 20 
samples. 

Recovery should be 
within Katahdin 
Analytical Services 
statistically derived 
limits. 
 
Water Precision RPD ≤ 
20% 

Corrective actions will not be 
taken for samples when 
recoveries are   outside limits 
and surrogate and LCS 
criteria are met. If both the 
LCS and MS/MSD are 
unacceptable, re-prepare the 
samples and QC. 

Analyst, 
Laboratory 
Department 
Manager, and 
Data Validator 

Precision/Accuracy/ Bias Recovery should be 
within Katahdin 
Analytical Services 
statistically derived 
limits. 
 
Water Precision RPD ≤ 
20% 
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QAPP Worksheet #29 – Project Documents and Records Table 
 

29 Project Documents and Records 
Sample 

Collection 
Documents and 

Records 

On-Site Analysis 
Documents and 

Records 

Off-Site Analysis 
Documents and 

Records 

Data 
Assessment 

Documents and 
Records Other 

Field Logbooks NA Laboratory Reports1 Data Review 
Checklists 

 

Daily Field 
Reports 

 Sample Receipt 
Report 

Data Review 
Summary Reports 

 

Field Adjustment 
Forms 

 Completed Chain-of-
Custody 

Audit Checklists  

Photographs  Electronic data2 Audit Reports  
Groundwater 
Sampling Forms 

 Raw Instrument Data Data usability 
summary 

 

Sample Summary 
Reports 

 Laboratory Data 
Review Checklists 

  

Chain-of-Custody  Corrective Action 
Records 

  

Airbill and 
Shipping 
Documents 

 Internal Audit 
Reports 

  

1  Laboratory reports will be formatted consistent with the contract requirements.  For subcontract data, reports will be 
consistent with NYSDEC ASP Category B data deliverables. 

2  Laboratory electronic data reports will be formatted consistent with the standard laboratory electronic data 
deliverable (EDD) format for the ERPIMS as outlined in the ERPIMS Data Loading Handbook and the ERPIMS 
Quality Control Tool/Personal Computer (ERTOOLS/PC) standard format.  
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QAPP Worksheet #30 – Analytical Services Table 
 

30 Analytical Services Table 

Matrix 
Analytical 

Group 
Concentration 

Level 
Analytical 

SOP 

Sample 
Locations/ID 

Number 
Data Package 

Turnaround Time 

Laboratory / 
Organization 

(name and address, 
contact person and  
telephone number) 

Backup Laboratory / 
Organization 

(name and address,  contact 
person and telephone 

number) 

Groundwater 
and  

Surface 
Water 

TCL VOCs Low 8260 
See Work plan 
Table 2-1 and 

Figure 1-2 
28 days 

Katahdin Analytical 
Services 
600 Technology Way 
Scarborough, ME 04074 
207-874-2400 
Kate Zaleski 
Leslie Dimond 
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QAPP Worksheet #31 – Planned Project Assessments Table 

 
The type, frequency, and responsible parties of planned assessment activities that will be performed for the project are identified below 
 

31 Planned Project Assessments 

Assessment 
Type Frequency 

Internal 
or 

External 

Organization 
Performing 
Assessment 

Person(s) 
Responsible for 

Performing 
Assessment 

(title and organizational 
affiliation) 

Person(s) Responsible 
for Responding to 

Assessment Findings 
(title and organizational affiliation)

Person(s) Responsible 
for Identifying and 

Implementing 
Corrective Actions (CA)

(title and organizational 
affiliation) 

Person(s) 
Responsible for 

Monitoring 
Effectiveness of CA 

(title and organizational 
affiliation) 

Field Inspection 
and Audit 

1 Internal EEEPC Marcia Galloway 
Project Chemist/QA 
Officer EEEPC  

Robert Meyers PM  and 
Marcia Galloway, QA 
Officer EEEPC 

Robert Meyers PM  and 
Marcia Galloway, QA 
Officer EEEPC 

Marcia Galloway, QA 
Officer (EEEPC) and 
Amy Darpinian 
USACE Project 
Chemist 

Field Inspection 
and Audit 

1 Internal Parsons TBD Robert Meyers PM  and 
Marcia Galloway, QA 
Officer EEEPC 

Robert Meyers PM  and 
Marcia Galloway, QA 
Officer EEEPC 

Marcia Galloway, QA 
Officer (EEEPC) and 
Amy Darpinian 
USACE Project 
Chemist 

Field Inspection 
and Audit 

1 External USACE TBD 
USACE 

Robert Meyers PM  and 
Marcia Galloway, QA 
Officer EEEPC 

Robert Meyers PM  and 
Marcia Galloway, QA 
Officer EEEPC 

Marcia Galloway, QA 
Officer (EEEPC) and 
Amy Darpinian 
USACE Project 
Chemist 

Laboratory Audits 1 External EEEPC Marcia Galloway 
Project Chemist/QA 
Officer EEEPC 

Robert Meyers PM  and 
Marcia Galloway, QA 
Officer EEEPC 

Robert Meyers PM  and 
Marcia Galloway, QA 
Officer EEEPC 

Marcia Galloway, QA 
Officer (EEEPC) and 
Amy Darpinian 
USACE Project 
Chemist 

Document Peer 
Review 

Every 
version of 
all 
documents  

Internal 
and 
External 

EEEPC, 
Parson, 
USACE, and 
AFRPA 

Varies by document  Robert Meyers PM  and 
Marcia Galloway, QA 
Officer EEEPC 

Robert Meyers PM  and 
Marcia Galloway, QA 
Officer EEEPC 

Marcia Galloway, QA 
Officer (EEEPC) and 
USACE team 
members TBD 
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QAPP Worksheet #32 – Assessment Findings and Corrective Action Responses 
 
 

32 Assessment Findings and Corrective Action Responses 

Assessment 
Type 

Nature of 
Deficiencies 

Documentation 

Individual(s) 
Notified of 
Findings 
(name, title, 
organization) 

Timeframe of 
Notification 

Nature of 
Corrective Action 

Response 
Documentation 

Individual(s) 
Receiving 

Corrective Action 
Response 

(name, title, organization) 
Time frame for 

Response 

Field 
Inspections 

QC Inspection 
Checklist 

Subcontractor  Immediate or 
at close of 
audit day 

Change in 
subcontract SOW 
or Letter of 
Response 

Robert Meyers, PM 
(EEEPC) and Marcia 
Galloway, QA 
Director (EEEPC) 
and USACE 

Immediate or 7 
days on 
approval of 
USACE 

Field Audits Audit Memo Field Team 
Leader 

Immediate or 
at close of 
audit day 

Field logbooks or 
field adjustment 
forms  

Marcia Galloway, QA 
Director (EEEPC) 
and USACE Project 
Chemist 

Immediate or 
on approval of 
USACE  

Laboratory 
Audits 

Letter of findings Laboratory PM At close of 
audit day 

TBD based on 
deficiency 

Marcia Galloway, QA 
Director (EEEPC) 
and USACE Project 
Chemist 

7 days 

Data Validation 
Findings 

Memo Laboratory PM As needed TBD based on 
deficiency 

Bryan Kroon, Data 
validation chemists 
(EEEPC) 

7 days for re-
submittals and 
48 hours for 
response 

Peer Review  Hard copy or 
electronic mark-up 
of deliverable 

EEEPC Author 
and PM 

Prior to report 
submittal 

Update report   Robert Meyers, PM 
(EEEPC) 

48 hours for 
response 
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QAPP Worksheet #33 – QA Management Reports Table 
 
33 QA Management Reports 

Type of Report 
Frequency 

(Daily, weekly monthly, 
quarterly, annually, etc.) 

Projected Delivery 
Date(s) 

Person(s) 
Responsible for 

Report Preparation 
(title and organizational 

affiliation) 

Report Recipient(s) 
(title and organizational 

affiliation) 

Field Report Daily Emailed the following 
morning 

TBD, FTL (EEEPC) Robert Meyers EEEPC
PM, and Nanci 
Higginbotham 
(USACE) 

Updated Field 
Schedule 

Once per sampling 
event. 

2 weeks prior to each 
sampling event 

Robert Meyers, PM 
(EEEPC) 

Nanci Higginbotham 
(USACE) 

Data Review Reports Per sample delivery 
group 

14 days from receipt of 
data 

Bryan Kroon, Data 
validation chemist 
(EEEPC) 

Marcia Galloway, QA 
Director (EEEPC) and 
USACE Project 
Chemist 
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QAPP Worksheet #34 – Verification (Step I) Process Table 
 
The data verification scheme for analytical results is described below.  The laboratory is 
responsible for performing internal data review consistent with NYSDEC ASP and USACE 
requirements.  Laboratory data review must include 100 percent analyst review, 100 percent 
peer review, and 100 percent review by the laboratory project manager to verify that all project-
specific requirements are met.  The laboratory QA officer must perform review on 10 percent of 
the data packages.  All levels of laboratory review must be fully documented and available for 
review if requested or if a laboratory audit is performed. 
 
For any data generated by the EEEPC subcontract laboratory, the Project Chemist verifies that 
the laboratory information matches the field information and that the following items are included 
in the data package: 
 
 Chain-of-custody forms; 
 Case narrative describing any out-of-control events and summarizing analytical procedures; 
 Corrective actions; 
 Data report forms (i.e., Form I);  
 Electronic data in required format and valid values (i.e., AFCEE ERPIMS);  
 QA/QC summary forms; 
 Calibration summary forms; and 
 Chromatograms and raw documenting any QC problems as defined in the case narrative. 
 
If the data package is incomplete, the Project Chemist will contact the laboratory, which in turn 
must provide all missing information within one day. 
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QAPP Worksheet #35 – Validation (Steps IIa and IIb) Process Table 

 
The processes that will be followed to validate project data for EEEPC subcontract laboratory 
data are described below.  Data validation SOPs are provided in Appendix C to this QAPP. 
 

35 Validation (Steps IIa and IIb) Process 

Data 
Source 

Validation 
Input Description 

Responsible for 
Validation 

(name, organization) 
Groundwater 
and Surface 
Water 

TCL VOCs  Process EDD data and assign data review 
qualifiers, validate 40% of raw data 

EEEPC Project Chemist 
Bryan Kroon 
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QAPP Worksheet #36 – Validation (Steps IIa and IIb) Summary Table 
 
The criteria used to validate the data are based on the laboratory QC limits provided in 
Appendix B and the laboratory limits in the QSM.  Worksheet 35 provides an overview of the 
planned validation criteria for each matrix and analytical group.  Appendix C of this QAPP 
includes the data validation SOP that will be followed for review. 
 
36 Validation (Steps IIa and IIb) Summary Table 

Matrix Analytical 
Group 

Concentration 
Level 

Validation 
Criteria Data Validator 

Groundwater and 
Surface Water VOCs Low/Med DoD QSM EEEPC 
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QAPP Worksheet #37 – Usability Assessment 
 
The EEEPC Project Chemist will work with the final users of the data in performing data quality 
assessments.  The data quality assessment may include some or all the following steps: 
 
 Data that are determined to be incomplete or not usable for the project will be discussed 

with the project team.  If critical data points are involved that impact the ability to complete 
the project objectives, the data users will report immediately to the Project Manager.  The 
Project Manager will discuss the resolution of the issue with USACE technical staff and 
implement the necessary corrective actions (for example, re-sampling); 

 
 Data that are non-detect but have reporting limits elevated due to blank contamination or 

matrix interference will be compared with screening values.  If reporting limits exceed the 
screening values, then the results will be handled as incomplete data as described above; 

 
 Data that are qualified as estimated will be used for all project decision-making.  If an 

estimated result is close to a screening value, then there is uncertainty in any conclusions 
as to whether the result exceeds the screening value.  The data user must evaluate the 
potential uncertainty in developing recommendations for the site.  If estimated results 
become critical data points in making final decisions on the site, the Project Manager and 
USACE technical staff should evaluate the use of the results and may consider the data 
point incomplete. 

 
The assessment process involves comparing analytical results with screening values and 
background concentrations to determine whether the contamination present is site-related (i.e., 
above background levels) or significant (i.e., above screening values).   
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MEETING MINUTES 

August 19, 2009 

To: Griffiss AOC 9 Project Team 

From: Parsons 

Subject: August 12, 2009 Project Kickoff Meeting  

 

On Wednesday, August 12, 2009 at 9:00 AM, a meeting was held to discuss the Griffiss Air 
Force Base Area of Concern 9 (AOC 9) Remediation Project.  Attendees included: Michael 
McDermott (AFRPA), Cathy Jerrard (AFRPA), Joe Wojnas (USACE-NY), Nanci Higginbotham 
(USACE-KC), Phil Rosewicz (USACE-KC), Andrew Gosnell (USACE-KC), David Nelson 
(USACE-KC), Amy Darpinian (USACE-KC), John Lanier (Parsons), Ross Miller (Parsons), 
Rebecca Absolom (Parsons), Daniel Hoffner (Parsons), and Tom Heins (EEEPC). 

A power point presentation on the AOC 9 Site was reviewed.  Handouts were distributed.  Refer 
to Attachment 1 for the presentation. 

INTRODUCTIONS  

Project team members made introductions prior to the beginning of the presentation and 
additional introductions were not necessary.  A sign in sheet has been included as Attachment 2. 

SAFETY MOMENT 

• The safety moment was on lightning safety. 

• Lightning seldom causes burns. 

• The primary cause of death from lightning is cardiac arrest. 

• Storage sheds, patios, pavilions are not a safe location to remain when lightning 
approaches.  

• If there are no enclosed buildings, it is recommended to get inside a hard-topped, all 
metal vehicle. 

• The recommendation is to remain 2 times as far away from a tree as it is tall.  When 
lightning strikes a tree, it will explode causing debris to fly in all directions.  Standing to 
close to the tree increases the chances of getting hit by the debris.  

REMEDIATION PROJECT TEAM 

The AOC 9 Project Team is set up similar to the On-Base Groundwater (OBGW) Project Team.  
The Team has proven success in work together and maintaining good communication among all 
members.  Mr. John Lanier remains as the Project Manager, Mr. Ross Miller as the Corporate 
Sponsor/ Technical Director, and Mr. Tim Grady is the Subcontractor Corporate Lead. 

A few new members have been included as part of the AOC 9 Project Team: 
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• Mr. Ed Heyse, Technical Manager;  

• Mr. Keith Aleckson, Quality Control Coordinator;  

• Mr. James Schuetz, Hydrogeologist,  and  

• Marcia Galloway as the Chemical Quality Control Coordinator. 

The USACE-KC District identified that the OBGW Project Team will remain involved with the 
AOC 9 Project.  The only change will be that Mr. Dave Nelson will have a limited role due to 
new responsibilities. 

LONG TERM OBJECTIVES 

• To obtain regulatory site closure. 

• To complete property transfer. 

SHORT TERM OBJECTIVES 

The short term objectives were discussed.  The Team will review the alternate Feasibility Study 
(FS).  It is believed that the AOC 9 Site remedy can reach Operating Properly and Successfully 
(OPS) within the contract term.  The Project Team does not believe that Response Complete 
(RC) can be reached within the contract term; however the AOC 9 Site shall be progressing 
towards RC determination at that time. 

SITE BACKGROUND 

Figures from the presentation were reviewed.  The Project Team discussed the site remedy as 
presented in the proposal: 

• Excavation of the source soil in the contaminated area; and,  

• Oxidation of the groundwater plume area.   

AOC 9 REMEDIAL APPROACH 

Pilot studies, test pits, monitoring wells and temporary wells have all contributed to a large 
amount of sample data available for the AOC 9 Site.  The Project Teams believes that enough 
data has been collected to allow for the start of the FS Report.  Baseline sampling will be 
performed in December 2009. 

The FS Report, Proposed Plan, Record of Decision (ROD), and Remedial Design will be 
prepared.  The Remedial Action Work Plan will be prepared following the design.  The 
documents shall identify, discuss, design and implement the proposed remedy.  

The remedy consists of excavation of soil, oxidation of the groundwater, and performance/long 
term monitoring.  

In an effort to reach RC shortly after the end of the contract, 99% of the source soil will have to 
be removed.  The excavation will be completed in two phases.  The first phase will require the 
removal of the overburden soils, prior to the removal of the contaminated source soil.  The 
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overburden soils, which are considered non-source or “clean” will be excavated and staged in a 
nearby location.  An H-NU meter and visual observation will assist in determining the extent of 
the overburden soil for excavation and staging.  Any soil that is determined as contaminated, will 
be further sampled and removed off site, pending positive results.  

Following the excavation of the overburden soil to within a foot of groundwater, sheet piling will 
be installed for the remaining excavation activities.  The soil will be sampled as the excavation 
progress.  Positive sample results will warrant soil removal offsite. 

The excavation area will be dewatered as appropriate.  Frac tanks (or similar) will be used to 
store the water.  Sampling will be conducted to ensure that the excavation water is acceptable for 
discharge to the City of Rome Water Pollution Control Facility (WPCF).  Based on the sampling 
results, carbon filtration will be applied as necessary prior to discharge.   

After completing the excavation, persulfate (or similar) will be applied to the groundwater, and 
directly onto the base of the excavation.  The success of this application will be monitored as part 
of the performance and long term monitoring requirements. 

Existing wells downgradient the AOC 9 Site will remain unchanged and 1-2 wells will be 
replaced within the excavation area.  Temporary wells previously installed will be closed and 
removed. 

Following remedy implementation, the Project Team will use the overburden soils to return to 
the excavation to ground level.  Any disturbed roadways will be restored using asphalt rather 
than concrete, and site drainage will be restored to previous site conditions.  A final gradient plan 
will be developed as part of the design activities.  The Project Team will ensure that the proper 
individuals (i.e., Griffiss Local Development Corporation (GLDC)) will remain updated on all 
site activities. 

The Project Team will coordinate with Mr. Joe Wojnas (USACE-NY) to locate drawings and 
background information on Building 913 and utilities located at the AOC 9 Site. 

PROJECT EXECUTION 

This is a Firm Fixed Price Performance Based Contract with 21 milestone payments issued over 
two (2) 5-year Task Orders.  The period of performance is from 2009 through 2016.  The base 
contract has been awarded and the first Task Order is in progress. 

Parsons will be managing the AOC 9 Project from the Syracuse NY office and be responsible for 
project plans, project oversight, remedial construction, and the persulfate (or similar) application.  
Parsons anticipates using Peak Environmental, a small business located in Owego NY, during 
the remedial construction activities.  Teaming partner, Ecology and Environment is located in 
Lancaster, NY and will be responsible for the regulatory documents, remedial design, the 
baseline monitoring, and the performance and long term monitoring activities at the site. 
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TARGET SCHEDULE 

To meet the target schedule, remedial construction activities must start in 2010.  This date can be 
reached if the Regulators (i.e., NYSDEC and USEPA) can review and provide comments on the 
regulatory documents with a one month cycle.  The Project Team identified that many of the 
issues at the AOC 9 Site have been previous discussed.   

Options to expedite the document review process were discussed. This included: 

• Submitting the Proposed Plan and the Feasibility Study Report to the Regulators at the 
same time. 

• Having regular phone calls to review comments and review status. 

• Including AFRPA Headquarters early on in the review process. 

• Maintain project communication among NYSDEC, USEPA, AFRPA, USACE, Parsons 
and EEEPC. 

REGULATOR BRIEFING 

In an effort to progress the project forward, it was agreed upon that a regulator briefing was 
necessary to update the NYSDEC and USEPA on the AOC 9 Project.  It is necessary to get early 
approval for the fast paced document review schedule. 

A power point presentation will be prepared and coordination for an early September meeting 
will begin.  The Project Team identified that the following points must clearly be expressed as 
part of the Regulator Briefing. 

• The AOC 9 Project is groundwater remediation, not soil clean up. 

• Soil sampling will be conducted for evaluation of excavating mass, not meeting clean up 
criteria. 

• The AOC 9 Feasibility Study that will be prepared is an addendum to the original FS. 

• A detailed schedule will be developed to identify the path forward. 

CONCLUSION 

The AFRPA, USACE, Parsons, and EEEPC agreed that this will be a fast paced project and that 
everyone must cooperate for it to succeed.  To ensure that the project moves forward, a weekly 
call will be set up.  This call will be scheduled on Wednesdays at 11:00 EST.  The following 
items will also begin. 

1. Master Schedule to be developed 

2. Technical data and previous AOC 9 meeting minutes to be reviewed. 
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3. The date, location, and time for the Regulator Briefing will be coordinated. 

4. A document schedule identifying review times will be issued. 

5. The Project Team will begin the document preparation. 

 

ATTACHMENT 1- Griffiss AFB AOC 9 Remediation Project Kick off Meeting Presentation 

ATTACHMENT 2- Project Kickoff Meeting Sign-in Sheet 

END OF MEETING 



Kickoff Meeting

Griffiss AFB  AOC 9 Remediation

Kickoff Meeting

August 12, 2009



Kickoff Meeting Agenda

Safety Moment

Remediation Project TeamRemediation Project Team

Project Objectives

Site BackgroundSite Background

Remedial Approach

Project ExecutionProject Execution

Target Schedule

Q estions / Disc ssionQuestions / Discussion

2



Safety Moment  - Lightning Safety

At any moment, there are as many as 
1800 thunderstorms in progress 

h th E th d h isomewhere on the Earth, and each is 
producing deadly lightning

An average of 87 lightning fatalities is 
reported each year in the U.S. 

Unlike high voltage electrical injuries, 
lightning seldom causes substantial 
burns

About 10% of the people struck by 

The primary cause of death from 
lighting is cardiac arrest

y
lightning are killed … the other 90% 
have other injuries… mostly to the 
nervous system

3

lighting is cardiac arrest



Lightning Safety

Being outdoors is the most dangerous place to be during 
a lightning storm.g g
Isolated tall trees pose the greatest danger!

When lightning approaches, get inside 

a completely enclosed building. 

If no enclosed building is available, get inside a hard-
topped all metal vehicletopped, all metal vehicle.

Get out of the water!

If you cannot reach shelter, avoid being the tallest object 
in the area.

4



Remediation Project Team
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Project Objectives

Long-term Objectives 

To obtain regulatory site closure

To complete property transferTo complete property transfer

6



Project Objectives

Short-term Objectives

Reduce or eliminate the potential for human andReduce or eliminate the potential for human and 
environmental risk

Eliminate or reduce further on-site migration ofEliminate or reduce further on-site migration of 
contaminated groundwater

Achieve cleanup goals for contaminants of concernAchieve cleanup goals for contaminants of concern

Identify remedial technologies, provide alternatives, 
and screen against the nine criteria of the National g
Contingency Plan (NCP)

7



Short Term Objectives (cont’d)

Summarize remedial alternatives proposed for 
AOC 9 and specify preferred alternativeAOC 9 and specify preferred alternative

Complete design to implement selected remedy

Achieve Response Complete (RC) or Remedy inAchieve Response Complete (RC) or Remedy in 
Place (RIP) and the remedy is Operating Properly 
and Successfully (OPS)

8



Site Background – Flow Gradient AOC 9

9



Site Background – Total CB in Groundwater AOC 9 
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Site Background – Total CB in Soils AOC 9
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AOC 9 Remedial Approach

RIP OPS
Key Proposed 

Strategy Elements Key Remediation Methods End of Contract Goal After Contract Goal

RIP
Construction

Complete

OPS
Regulatory

Concurrence
Excavation of 
source area soil 
contamination

Sheet pile installation around the 1 
milligram per kilogram (mg/kg) soil 
concentration area. Off-site 

Removal of 99% of 
contaminant mass.

No further remedial 
action.

11/29/2010 01/08/2014

disposal of 5600 cubic yards (CY) of 
contaminated soil.

Oxidation of 
groundwater plume 

Persulfate injection in the 1000 ppb 
zone downgradient of the source 

Reduction of GW 
concentrations to 100 ppb.

No actively operating 
remedial action 

05/3/2011 01/08/2014
g p
area.

g
excavation.

pp
systems.

Performance/Long 
Term Monitoring

Semi-annual sampling of a subset 
of existing wells downgradient of 
the source area.

Annual sampling of a subset 
of existing wells 
downgradient of the source 

 A t  f bi i l 

Reduction of post 
contract activities to 4 
sampling events over 
7  RC i  2022

05/03/2011 01/08/2014

area. Acceptance of biennial 
sampling post-contract.

7 years. RC in 2022.
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AOC 9 Excavation Plan

Item Characteristic
Area of Impacted Soil 25,000 square feet 

(about 0.6 acres)
Impacted Soil Thickness about 6 feet
Overburden Above Impacted Soil 7 to 12 feet
Depth to Water 7 to 12 feet below ground 

surface (bgs)
Volume of Impacted Soil in Areas A and B

Greater than 100 mg/kg 850 CY
Greater than 10 mg/kg 4 900 CY Greater than 10 mg/kg 4,900 CY 
Greater than 1 mg/kg 5,600 CY
Mass of CBs in Soil

Greater than 1000 mg/kg 222 kg (45 percent)

Greater than 100 mg/kg 350 kg (71 percent)

Greater than 10 mg/kg 480 kg (98 percent)

Greater than 1 mg/kg 485 kg (99 percent)

Greater than detection limits 490 kg (100 percent)

13

Greater than detection limits 490 kg (100 percent)



AOC 9 Excavation Plan

14



Project Execution

ID/IQ - Firm Fixed Price Performance Based 
ContractContract

21 Milestone Payments

Two 5-year Task OrdersTwo 5-year Task Orders

2009 – 2016 Period of Performance

15



Project Execution

Parsons – Syracuse, NY
Project PlansProject Plans

Project Oversight

Remedial Construction  - Peak Environmental Owego, g
NY (small business)

Persulfate Application

E l & E i t B ff l NYEcology & Environment – Buffalo, NY
Baseline Monitoring

Regulatory Documents / Remedial DesignRegulatory Documents / Remedial Design

Performance and Long Term Monitoring

16



Target Schedule

AOC 9 remedial construction in 2010

Requires timely approvals from regulators CanRequires timely approvals from regulators. Can 
meet goal with one month approval cycle.

OBGW issues causing regulator approval delaysOBGW issues causing regulator approval delays
Land use control language – should be agreement

SVI requirements – separate operable unitq p p

Possible to perform remedial construction with 
agreement on ROD technical issues

17



Near Term Schedule Goals

September 2009 – Regulator briefing

October 2009 Draft FS to regulatorsOctober 2009 – Draft FS to regulators

March 2010 – Proposed Plan public meeting

May 2010 ROD ApprovalMay 2010 – ROD Approval

June 2010 – RD Approval

July 2010 Construction mobilizationJuly 2010 – Construction mobilization

18



September Regulator Briefing – Draft Agenda

Regulatory document schedule
Review times for documents (30 days)Review times for documents (30 days)

Remedial design review in advance of ROD

ROD issuesROD issues
Land use control language – should be in agreement

SVI requirements – separate operable unit

Proposed remedy – Excavation & Oxidation

2010 CERCLA 5-Year Review (Basewide)

Summer 2009 OBGW (prelim. Results)

19
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MEETING MINUTES 

September 2, 2009 

To: Griffiss AOC 9 Project Team 

From: Parsons 

Subject: September 2, 2009 Regulator Briefing Meeting  

 

On Wednesday, September 2, 2009 at 10:00 AM, a meeting was held at the New York State 
Department of Environmental Conservation (NYSDEC) Building, in Albany, NY to discuss the 
Griffiss Air Force Base Area of Concern 9 (AOC 9) Remediation Project.  Attendees included: 
Michael McDermott (AFRPA), Cathy Jerrard (AFRPA), Nanci Higginbotham (USACE-KC), 
Doug Pocze (USEPA), Heather Bishop (NYSDEC), John Lanier (Parsons), Ross Miller 
(Parsons- via telephone), Rebecca Absolom (Parsons), Daniel Hoffner (Parsons), Tom Heins 
(EEEPC) and Bob Meyers (EEEPC). 

A power point presentation on the AOC 9 Site was presented.  Handouts were distributed.  Refer 
to Attachment 1 for the presentation. 

INTRODUCTIONS  

Project team members made introductions at the beginning of the meeting.  A sign in sheet has 
been included as Attachment 2. 

SAFETY MOMENT 

• The safety moment was on influenza awareness for the Fall of 2009. 

• The H1N1 flu may affect ½ of the US population this year. 

• The H1N1 flu is most common in the 5-24 years of age bracket, since older adults may 
have been exposed to the strain or a similar strain at some point in their past. 

• It is predicted that the vaccine will be ready in October without any trials.  The H1N1 
vaccine will require two (2) shots in addition to the standard flu shot.  

• Recommendations to prevent the spread of the H1N1 virus are to wash your hands often, 
cover your mouth and nose when sneezing or coughing, and stay home or away from 
work/school for 24 hours after the last fever symptom.  

REMEDIATION PROJECT TEAM 

The AOC 9 Project Team is set up similar to the On-Base Groundwater (OBGW) Project Team.  
The Team has proven success in working together and maintaining good communication among 
all members.  The current period of performance for the AOC 9 Project coincides with the 
OBGW Project period of performance ending in 2016.  The USAF retains environmental 
responsibility and will provide the formal communication.  The United States Army Corps of 
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Engineers, Kansas City District (USACE-KC) will support the U.S. Air Force.  Parsons will have 
the overall project responsibility; develop the project plans, work plans, construction 
management, and persulfate application.  EEEPC will be performing the baseline monitoring, 
preparation of the regulatory documents and the remedial design, and the performance and long 
term monitoring.  Peak Environmental Inc. from Owego, NY is a small business firm that will be 
performing the remedial construction activities.  

LONG TERM OBJECTIVES 

• To obtain regulatory site closure. 

• To complete property transfer. 

SHORT TERM OBJECTIVES 

The short term objectives were discussed.  The AOC 9 project will proceed through the 
CERCLA process that includes the Feasibility Study (FS), Proposed Plan (PP), Record of 
Decision (ROD), remedial design and remedial construction to achieve Remedy in Place (RIP) 
and Operating Properly and Successfully (OPS). 

 

The remedial approach to the AOC 9 Remediation Project is to excavate the contamination 
source area and apply an oxidant to the groundwater. 

SITE BACKGROUND 

Previous investigation work included 2004 FS (E&E 2004) and a 2007 Additional AOC 9 PDI 
Data Summary Report (EEEPC 2007a).  The 2007 PDI work resulted in approximately 56 new 
temporary monitoring wells and 42 soil borings.  The temporary 1 inch wells were installed 
moving up gradient in an effort to located the boundaries of the source.  Following the location 
of the source area, soil borings were taken to identity the boundary and depth of the 
contaminated soil.  The PDI also identified the chemicals of concerns as volatile organic 
compounds (VOCs), specifically chlorobenzene (CB). 

While developing the proposed remedial approach, approximately 25 remediation options were 
evaluated which  included excavation, air sparging, containment, in-situ chemical oxidation 
(ISCO), and no action.  Data obtained shows that the contaminated groundwater plume has 
slowly been decreasing in size. 

To evaluate the available options BIOCHLOR, REMChlor & SourceDK, computer models were 
used to evaluate the relative remedial duration.  

• Air sparging was eliminated because of a higher risk of failure due to unpredictable 
air distribution and strong anaerobic conditions. 

• Containment was eliminated because the source would remain resulting in long time 
frames to meet RAOs and associated high life cycle costs. 

• Excavations with lower contaminant mass removal were eliminated due to excessive 
schedule and excessive life cycle costs. 
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• ISCO only was eliminated because of a potential higher failure risk due to the 
difficulty in getting contact between the oxidant and the source contamination. 

AOC 9 PROPOSED REMEDY 

The remedy proposed includes the excavation and removal of contaminated source in areas A & 
B to the 1 mg/kg total VOC contour in soil.  The excavation will be followed by the oxidation of 
the groundwater plume down gradient  of the excavation.  This proposed remedy allows for the 
shortest time to meet the remedial action objectives, removes 99% of the source mass, and has 
the most cost effective lifecycle cost. 

The proposed ROD provisions include the proposed remedy for AOC 9 Remediation and 
obtaining the chemicals of concern groundwater clean-up goals.  The monitoring is currently 
assumed to be required for eleven (11) years and the final number and locations of the 
monitoring wells will be finalized during the design stage. 

It was discussed that the Air Force needs to determine acceptable contingency language.  EPA 
stated that if the general statement does not clearly define the process, then a contingency with 
specific steps and trigger points would be required to define exactly when the Air Force would 
be required to implement the contingency. 

Prior to the start of the proposed remedy, baseline monitoring will be conducted to provide a 
starting point for the remediation efforts.  The excavation will include the removal of 
approximately 7-12 feet of clean overburden.  This will be approximately 1 foot above 
groundwater.  Field screening of the soil will occur as the material is stockpiled.  

After the overburden excavation, sheet piling will be installed down to a depth of approximately 
25 feet.  Approximately 5,600 cubic yards of source area soils will be excavated and disposed off 
site. Samples will be collect from the excavated material for waste characterization and disposal 
offsite.  

Discussion indicated that there is a clear delineated line between the clean soil and the “dirty” 
soil.  The iron sulfide in the soil resulted in anaerobic respiration which caused the color of the 
soil to change to an identifiable darker appearance.  Additional samples will be identified in the 
remedial design and remedial action work plan.  The focus of the ROD will be on what the 
contributing source of the groundwater contamination is and how to remediate the plume. 

The excavation will be dewatered and following proper testing and treating the water will be 
discharged to the City of Rome POTW.  Prior to backfilling, an oxidant will be applied to the 
bottom of the excavation and temporary injections wells will be installed down gradient to assist 
with remediating residual areas.  The details regarding the oxidation of the groundwater plume 
will be discussed in the detail design phase of the project. 

Following remedial construction performance and long-term monitoring will continue for 
approximately 11 years.  It is estimated that the remedy proposed for the source area will be 
meeting the MCL in groundwater within 11 years.  A contingency will be developed to ensure 
that the creek and other receptors will be protected.  The performance and the long term 
monitoring will be included in the detail design.  
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SCHEDULE 

The current schedule proposes starting field construction activities in the summer of 2010.  This 
is an accelerated schedule which will require that the FS and the PP be reviewed at the same 
time.  It was identified that the PP must go through review by both the EPA and AF attorneys.  
The ROD for AOC 9 will require review from EPA headquarters.   Based on the number of these 
reviews and the anticipated issues such as contingency, and other documents issued previously 
for review there may be schedule concerns. 

The AOC 9 Project Team will have to proceed forward at an accelerated rate in order to meet the 
desired schedule deadlines. 

ON-BASE GROUNDWATER (OBGW) REMEDIATION PROJECT 

Since the last update on the OBGW Project on June 18, 2009, the vegetable oil has appeared 
persistent at the enhanced dechlorination sites; there is a downward trend for TCE at all the sites; 
and the plumes are stable with no impact to the streams. 

The Annual Performance Monitoring Report will be sent in October 2009 and will include four 
quarters of data, trend analysis, conclusions, and recommendations.  The Year 2 Performance 
Monitoring will begin the last week of September; however, no changes will be made to the 
sampling at that time. 

CONCLUSION 

The USEPA, NYSDEC, AFRPA, USACE, Parsons and EEEPC identified that this will be a fast 
paced project and that everyone must be in cooperation for it to succeed.  The Regulators 
identified that there are a number of factors that must be considered in order to meet the 
presented time frame.  These items include: 

1. Concurrence on the contingency language between USEPA\NYSDEC and AFRPA. 

2. Submittal of the FS\PP to AFRPA and Regulators early to allow proper review and 
comment time. 

3. Prioritization of the various documents submitted by the AFRPA. 
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ATTACHMENT 2- Regulator Briefing Sign-in Sheet 

END OF MEETING 
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Meeting Agenda

Safety Moment 

Remediation Project TeamRemediation Project Team 

Project Objectives 

Remedial Approach Summarypp y

Site Background 

Remedial Approach Selection Process 

Remedial Action Work Details 

Schedule 

OBGW U d tOBGW Update
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Safety Moment – Influenza Awareness Fall 2009

“U.S. report predicts 30,000 to 90,000 
H1N1 deaths”

8/24/09 Prepared by President's Council of Advisors on Science andPrepared by President s Council of Advisors on Science and 
Technology.

May infect as much as half the U.S. 
population.

The science advisers urge the government 
to press vaccine makers to speed 
production 

Flu Shot Facts
• 45% reduction in risk of illness

H1N1 vaccine will be available 
early 2010

45% reduction in risk of illness
• 60% reduction in number of days ill, 
missed work days, working while ill, and 
days in bed.

33

y



Influenza Awareness - Back to School 

CDC’s Guidance for Responses to 
Influenza for the 2009-2010 Academic Year.

Wash your hands often with soap and 
water, especially after coughing or 
sneezing. Alcohol-based hand cleaners are 

l ff ti
H1N1 flu most prevalent in age 
group 5-24 years of age

also effective.

Cover your mouth and nose with a tissue 
when you cough or sneeze.

Hand-washing 101
1. Warm water and 

Stay home or in dorm room for 24 hours 
after the last fever symptoms (100 F).

soap
2. Scrub for 20 

seconds 

Normal seasonal flu vaccine for children 6 
months through 18 years of age and 
everyone age 50 and older. 
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Remediation Project Team
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Project Execution

ID/IQ - Firm Fixed Price Performance Based 
ContractContract

Two 5-year Task OrdersTwo 5-year Task Orders

2009 – 2016 Period of Performance2009 – 2016 Period of Performance

Contract awarded to Parsons on July 31 2009Contract awarded to Parsons on July 31, 2009

66



Project Team – Responsibilities

Parsons – Syracuse, NY
Overall Project ResponsibilityOverall Project Responsibility

Project Plans

Work Plans / Construction Managementg

Persulfate Application

Peak Environmental – Owego, NY
Remedial Construction

Ecology & Environment – Buffalo, NY
Baseline MonitoringBaseline Monitoring

Regulatory Documents / Remedial Design

Performance and Long Term Monitoring

7

g g
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Project Objectives

Long Term Objectives 

Obtain regulatory site closure

To complete property transfer
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Project Objectives 

Short Term Objectives

Reduce or eliminate the potential for human andReduce or eliminate the potential for human and 
environmental risk

Eliminate or reduce further off-site migration ofEliminate or reduce further off-site migration of 
contaminated groundwater

Achieve cleanup goals for contaminants of concernAchieve cleanup goals for contaminants of concern

Provide a remediation approach based on the PDI 
work and amend the 2004 FS to include this 
alternative

99



Project Objectives  

Short Term Objectives

Summarize remedial alternatives proposed forSummarize remedial alternatives proposed for 
AOC 9 in the PP and describe the preferred 
alternativea te at e

Obtain an executed ROD

Complete remedial design & implement selectedComplete remedial design & implement selected 
remedy

Achieve Remedy in Place (RIP) and Operating y ( ) p g
Properly and Successfully (OPS)

10



AOC 9 Remedial Approach Summary

RIP OPS
Key Proposed 

Strategy Elements Key Remediation Methods End of Contract Goal After Contract Goal

RIP
Construction

Complete

OPS
Regulatory

Concurrence
Excavation of 
source area soil 
contamination

Sheet pile installation around the 1 
milligram per kilogram (mg/kg) soil 
concentration area. Off-site 

Removal of 99% of 
contaminant mass.

No further remedial 
action.

11/29/2010 01/08/2014

disposal of 5600 cubic yards (CY) of 
contaminated soil.

Oxidation of 
groundwater plume 

Persulfate injection downgradient 
of the source excavation.

Reduction of GW 
concentrations to 100 ppb.

No actively operating 
remedial action 

05/3/2011 01/08/2014
g p
area.

pp
systems.

Performance/Long 
Term Monitoring

Semi-annual sampling of a subset 
of existing wells downgradient of 
the source area.

Annual sampling of a subset 
of existing wells 
downgradient of the source 

Reduction of post 
contract activities to 4 
sampling events over 

05/03/2011 01/08/2014

area. Acceptance of biennial 
sampling post-contract.

7 years. RC in 2022.

1111



Site Background – Previous Investigations

Previous investigation work yielded the following:

2004 Feasibility Study (FS)  (E & E 2004)

2007 Additional AOC 9 PDI Data Summary Report 
(EEEPC 2007a)

12



Site Background – 2007 PDI Work

56 new temporary monitoring wells

42 soil boring locations42 soil boring locations

Results of investigations include:
Source areas foundSource areas found

CoC’s primarily consists of VOCs, mainly CB 

13



Site Background – Flow Gradient AOC 9
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Site Background – Total CB in Groundwater AOC 9
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Site Background – Total CB in Soils AOC 9
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Proposal Submission Process

25 Remediation Options Evaluated
ExcavationsExcavations 

Air Sparging 

Containment 

In-Situ Chemical Oxidation (ISCO)

No Action  

17



Remediation Systems Combinations Evaluated Prior to 
Proposal

Modeled Remediation Systems
Modeled the groundwater plume using BIOCHLOR,Modeled the groundwater plume using BIOCHLOR, 
REMChlor & SourceDK to establish relative remedial 
durations 

Estimated Remediation MetricsEstimated Remediation Metrics
Estimated Capital & Lifecycle costs using experience 
based Engineering Estimates
Estimated Remedy Effectiveness by mass removal 
(residual risk from remaining contamination after remediation is 
complete)

18



Options Eliminated

Air Sparging 
Higher risk of failure due to unpredictable air distribution & 
strongly anaerobic conditions

Containment 
Source remains resulting in long timeframes to meet RAO’s g g
and associated high life-cycle costs

Excavations with lower contaminant mass removal
Excessive ScheduleExcessive Schedule 

Excessive Life Cycle Costs
ISCO Only

P i l hi h f il i k d h diffi l i iPotential higher failure risk due to the difficulty in getting 
contact between the oxidant and the source contaminant

No Action
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Remedy Proposed

Excavation & removal of contaminated source in 
Areas A&B to the 1 mg/kg total VOC contour in soilAreas A&B to the 1 mg/kg total VOC contour in soil

Oxidation of groundwater plume downgradient of 
the excavationthe excavation

Remedy proposed because it allows for:
Shortest time to achieve RAO’s

Removes 99% of source mass

Most cost effective lifecycle cost

20



Excavation Metrics
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Preliminary/Proposed ROD Provisions (1 of 2)

The proposed remedy for AOC 9 OBGW includes:
Excavation of identified source areasExcavation of identified source areas

Oxidation downgradient of the source removal

Performance/Long Term Monitoring 

Achieving CoC cleanup goals: NYSDEC Class GA 
Groundwater Quality Standards

Appropriate land use controls

22



Preliminary/Proposed ROD Provisions (2 of 2)

Appropriate monitoring wells
The number and location of the wells in the network will be 
finalized during the design stage
Monitoring is currently assumed to be required for 11 years

The selected remedies are protective of human health 
and the environment, comply with federal and New York 
State standards that are applicable or relevant andState standards that are applicable or relevant and 
appropriate to the remedial action, are cost effective, and 
utilize permanent solutions to the extent possible

23



Remedial Action Work Details

Excavation of Source Area Soil Contamination

Oxidation of Groundwater Plume Downgradient of 
the Source Areathe Source Area

Performance/Long Term MonitoringPerformance/Long Term Monitoring

24



Excavation of Source Soils

Remove and stockpile ~ 25,000 cy of clean overburden (top 
7-12 feet bgs to ~ 1 foot above groundwater)

Fi ld f VOC’Field screen for VOC’s

Install sheet pile around the 1 mg/kg soil concentration line 
identified in the PDIidentified in the PDI

25-foot steel sheets to be installed in two cells

C fi ti l ill t b d dConfirmation samples will not be needed
Excavation for contaminant mass removal, not to soil cleanup 
goals

Excavate and dispose off-site ~ 5,600 cy of source area soil 
(~6 feet into the groundwater)

Soils will be pre characterized for disposal prior to excavation

25
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Excavation Plan

Item Characteristic
Area of Impacted Soil 25,000 square feet 

(about 0.6 acres)
Impacted Soil Thickness about 6 feet
Overburden Above Impacted Soil 7 to 12 feet
Depth to Water 7 to 12 feet below ground 

surface (bgs)
Volume of Impacted Soil in Areas A and B

Greater than 100 mg/kg 850 CY
Greater than 10 mg/kg 4 900 CY Greater than 10 mg/kg 4,900 CY 
Greater than 1 mg/kg 5,600 CY
Mass of CBs in Soil

Greater than 1000 mg/kg 222 kg (45 percent)

Greater than 100 mg/kg 350 kg (71 percent)

Greater than 10 mg/kg 480 kg (98 percent)

Greater than 1 mg/kg 485 kg (99 percent)

Greater than detection limits 490 kg (100 percent)

2626

Greater than detection limits 490 kg (100 percent)



Excavation Plan
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Excavation Dewatering

Saturated soils will be dewatered prior to 
excavation and/or off-site disposalexcavation and/or off-site disposal

Excavation water will be collected in sumps andExcavation water will be collected in sumps and 
pumped to holding tanks

Collected water will be treated (if necessary), 
tested and discharged to the City of Rome POTWg y

28



Excavation Backfill

Backfill the saturated zone with clean soils

Replace/regrade the overburden

Restore site
SeedingSeeding

Roadways

29



Oxidation of Groundwater Plume

Excavation Area (prior to backfilling)
Persulfate (oxidant) applied to bottom of excavationPersulfate (oxidant) applied to bottom of excavation

Persulfate oxidation application in residual areasPersulfate oxidation application in residual areas 
Enhances source removal

Reduces source mass

Reduces time to achieve RAO’s

Install temporary injection wells 

P lf t i j t d ithi th di l d h lPersulfate injected within the dissolved phase plume

30



Performance/Long Term Monitoring

Performance Monitoring
Semi Annual from existing downgradient wells (2 years)Semi-Annual from existing downgradient wells (2 years)

Long Term Monitoring
Annual from existing downgradient wells (2 years)Annual from existing downgradient wells (2 years)

Biennial from existing downgradient wells (7 years)
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Regulatory Review Schedule 

Document Draft to 
Regulators

Regulator 
Comments g

Amended FS Oct 9, 2009 Nov 9, 2009

Proposed Plan & 
Public Meeting

Oct 9, 2009 Nov 9, 2009

Dec 10, 2009

D ft ROD D 10 2009 F b 9 2010Draft ROD

Final ROD

Dec 10, 2009

Feb 12, 2010

Feb 9, 2010

Apr 12, 2010

RD Apr 10 2010 May 10 2010RD Apr 10, 2010 May 10, 2010

RAWP Apr 10, 2010 May 10, 2010
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Construction Schedule

Begin AOC 9 remedial construction - July 2010

Finish excavations December 2010Finish excavations - December 2010

Complete persulfate injections - May 2011

Complete site restoration July 2011Complete site restoration - July 2011
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OBGW Update (Four TCE Sites)

Last update on 6/18/09

Vegetable oil appeared persistent at enhanced dechlorination sites

Downward trend for TCE at all sites

Plumes are stable and no impact to streams

Summer Performance Monitoring sampling (4th qtr.) June 2009

Preliminary 4th qtr. results consistent with 6/18 update

Reported with Year 1 (2008-09) Annual PM Report 

Annual report will be sent Oct 2009 and will include 
Four quarters of data

Trending analysis

Conclusions, recommendations

Y 2 (2009 10) P f M it iYear 2 (2009-10) Performance Monitoring

Semi-annual sampling

First round samples week of Sep. 28, 2009
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STANDARD OPERATING  PROCEDURE      ENV 3.26 
  
Title: Verification and Validation of Chemical Analytical Data 
Date: 10/19/2006 
  
 
1.0 PURPOSE 
 

This procedure establishes the methods to be used for verifying and validating chemical 
analytical data and developing a preliminary assessment of data quality and usability.   The 
specific requirements for a project will be included in the work planning documents.    

 
2.0 SCOPE 

 
This procedure defines the methods and requirements for: 

 
             *     Uniform data review 
 

* Verifying and validating chemical analytical data. 
 

* Developing a preliminary assessment of data quality and usability. 
 
            *    Application of personal judgment. 
 
3.0 EQUIPMENT AND SUPPLIES 
 
             Analytical data in hard-copy data package and electronic format 
             Data Usability Report/Data Validation Memo template 
             Method Specific Checklists (Attachment 1) 
             Calculator   
  
4.0 DEFINITIONS 
 
 4.1  Data Qualifiers — Letter codes attached to the analytical result to indicate the outcome of 

the verification and validation process.  The follower qualifiers are used for chemical 
analytical data:  

 
J  This qualifier indicates an estimated value because the associated QC data 

indicated a potential laboratory or matrix problem or interference.  A “+” sign 
indicates a positive bias and a “-“indicates a negative bias.  In addition, J flags 
assigned by the laboratory indicate the results are below the PQL but above the 
instrument detection limit (IDL) or method detection limit (MDL). 

 
R The result is rejected due to significant QC sample results outside of control 

limits.  The results are not usable and represent a data gap. 
. 

U The analyte was analyzed for but not detected above the associated numerical 
value.  The value is the practical quantitation limit (PQL) or lower limit of 
detection (LOD) reported by the laboratory. The validator assigns this flag 
when an analyte was considered non-detect due to blank contamination. 
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UJ The analyte was analyzed for but not detected above the associated numerical 
value.  This value is considered estimated because the associated QC data 
indicated a potential problem. 

 
 4.2 Data Quality Assessment — the scientific and statistical evaluation of data sets to 

determine if data are of the right type, quality, and quantity to support their intended use.  
Also known as a determination of data usability.  Results of data verification and 
validation, field information, assessment reports, and historical project data are combined 
to determine data usability for the intended decisions. 

 
4.3 Data Validation — the process that evaluates data to determine the presence or absence of 

an analyte and establishes the uncertainty of the measurement process for contaminants of 
concern.  Data validation qualifies the usability of each datum by comparing the data 
produced with the measurement quality objectives and any other analytical process 
requirements established for a project. 

 
4.4 Data Verification — the process that evaluates whether laboratory conditions and 

operations were compliant with the analytical scope of work (SOW), work plan, sampling 
and analysis plan (SAP), and/or quality assurance project plan (QAPP).  Data verification 
compares the data package with those requirements (compliance), checks for consistency 
and comparability of the data throughout the package, and checks for completeness of the 
results by ensuring that all necessary documentation is available. 

 
5.0 HEALTH AND SAFETY 
 

No specific health and safety requirements apply to verifying and validating chemical analytical 
data. 

 
6.0 QUALITY REQUIREMENTS 
 

The key quality requirements applicable to the verification, validation, and preliminary quality/ 
usability assessment of chemical analytical data are described below. 

 
 6.1 Data verification, validation, and preliminary assessment of data quality and usability shall 

be conducted in accordance with the guidance applicable for the project.  The following 
documents may be applicable or other guidance may be specified in the work plans: 

 
• The guidance in EPA QA/G-8, Guidance on Environmental Data Verification and Data   

Validation, and EPA QA/R-5, EPA Requirements for Quality Assurance Project Plans. 
• Standard operating procedures (SOPs) and guidance for data validation from the 

EPA   Contract Laboratory Program (CLP) and EPA Region 2.  
• Applicable analytical and sampling methods identified in EPA water and 

wastewater methods, SW-846 and the EPA CLP.   
• Guidance in the Department of Defense, Quality Systems Manual for 

Environmental Laboratories, Final Version 3, January 2006. 
 
 6.2 At a minimum, manual manipulation, handling, and validation of data will be double-

checked by the person handling the data.  For example, calculations made for particular 
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analytical performance indicators will be double-checked to ensure that they were 
performed accurately; assigned data qualifiers will be checked to be sure they were 
assigned correctly; and so on.  

 
7.0 PROCEDURE 
 
7.1 Chemical Analytical Data Verification and Validation 
 
 7.1.1 Assemble the hard-copy data package and original electronic data deliverable (EDD) 

from the laboratory for the chemical analytical data set. 
 
 7.1.2 Assemble the technical scope of work for the laboratory, laboratory SOPs, work plan, 

SAP, and/or QAPP for the project, data quality objectives (DQOs), and numeric data 
quality indicators for the work. 

 
 7.1.3 Review the sample results following the method checklist.  If checklist items are 

reviewed and qualified electronically, then note this in the data validation memorandum.  
In general, the method checklist does not need to be completed if not required for the 
project or if items are processed electronically.   

 
7.1.4 If data are processed electronically, then follow the appropriate procedures for data 

processing.  All processed electronic data should be checked against the laboratory hard 
copy report to verify that hard copy results match the electronic copy.   It is best to check 
samples that are re-analyzed or run at dilution.   

 
7.1.5 All final results should have one reported result.   If multiple analytical results are 

reported that indicate either on hard copy or electronic what results should be reported. 
 
7.1.6 Summarize the QC deficiencies using the Data Usability Report/Data Validation Memo 

template. 
 

7.1.7 Assign data validation qualifiers if necessary.   Enter the data qualifiers in the electronic 
copy of the analytical data. 

. 
7.2 Preliminary Chemical Analytical Data Quality Assessment 
 
 7.2.1 Following initial data verification and validation, assemble the completed DUSR and 

method-specific checklists, field information (such as data sheets, field logbooks), and 
historical project data.  If available, also assemble the results of other data assessments 
such as statistical assessments and comparisons to regulatory standards.   

 
 7.2.2 Review the information to determine whether the chemical analytical data satisfy the 

original project objectives, DQOs, and data quality indicators established for the work.  
At a minimum, determine whether and how the data satisfy (or do not satisfy) the 
precision, accuracy (bias), representativeness, comparability, and completeness (PARCC) 
objectives for the project.   In many cases, historical data, trends, and expected data 
ranges can be used to evaluate the representativeness and comparability of the results.  
Evaluate the sensitivity of the results to verify that the PQLs or LODs are consistent with 
historical results and project DQOs. 
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 7.2.3 Preliminarily determine whether the data are usable for their intended purpose for the 
project and whether the data can be used to make decisions.  Further investigate data 
points that are not usable in order to determine whether additional analysis or other 
examination of the data can improve its usability.  (However, note that the process of data 
verification and validation provides the best opportunity for improving data quality in the 
time period immediately following data collection and analysis.) 

 
7.3 Reporting on Chemical Analytical Data Verification, Validation, and Quality/Usability 
 

7.3.1 Summarize the results of chemical analytical data verification, validation, and 
quality/usability assessment in the final data report.  Ensure that data qualifiers are 
defined and that qualified data are described and addressed. 

 
7.3.2 Any sample results that are rejected should be reported immediately to the project 

manager and/or client representative. 
 

7.3.3 Assemble the final verified and validated data into electronic and hard-copy tables. 
 

7.3.4 Once the final tables are completed, checked data for completeness and processing errors.   
Verify that all sample results are reported and results can be traced to the hard copy 
laboratory report. 

 
8.0 RECORD KEEPING 
 

Maintain in the project folder area electronic files and data package files submitted by the 
laboratory, copies of the completed DUSR and checklist, and data validation comments 
or any other documentation of discussions with the laboratory regarding the data. 
 
Any data qualifiers added by the data validator should be entered in a separate field in the data 
base, along with a reason for the qualification.   Laboratory and validation qualifiers should be 
combined for final reporting.   

 
9.0  REFERENCES 
 
Department of Defense, 2006, Quality Systems Manual for Environmental Laboratories, Final Version 3. 
 
U.S. Environmental Protection Agency (EPA), 2004, Contract Laboratory Program National Functional 

Guidelines for Inorganic Data Review, EPA 540-R-04-004, Washington, DC. 
 
 ______ 2002, Guidance on Environmental Data Verification and Data Validation, EPA QA/G-8, 

Washington, DC. 
 
 ______, 2001, EPA Requirements for Quality Assurance Project Plans, EPA QA/R-5, 

Washington, DC . 
 
 ______, 1999, Contract Laboratory Program National Functional Guidelines for Organic Data 

Review, EPA-540/R-99-008 (PB99-963506), Washington ,DC. 
 
 U.S. EPA Region 2, various dates, SOPs for Data Validation  

(http://www.epa.gov/region2/qa/documents.htm)  
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Attachment 1 
 

Data Usability Summary Report (DUSR) Template and 
Method-Specific Checklists 
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E & E  
Volatile Organic Compounds 
DATA REVIEW CHECKLIST 

 
Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

1. Are quantitation reports, chromatograms, and 
calibration summaries present? 

     

2. Did dates of analysis match summary report? 

Did reported data match summary report? 

     

3. Did holding times meet method requirements?  

 If method holding times were exceeded, then J flag 
positive results and UJ flag non-detect results.  If 
holding times were grossly exceeded (twice holding 
time), then J flag positive results and R flag non- 
detect values. 

     

4. Any compounds present in method, trip, or field 
blanks at > 1/2 RL or >RL for common 
contaminants?   

 
If yes, then the laboratory is not compliant with 
method requirements:  For samples, if results are 
<5 times the blank or < 10 times blank for common 
laboratory contaminants then U flag the data.  
Qualification also applies to TICs.  If sample results 
are below the PQL then report the data as non-
detect at the PQL.  If the results are above the PQL, 
then report the results with that numeric value as a 
non-detect.  The data effectively has an elevated 
PQL.  If non-common laboratory contaminant are 
present in method blank and no corrective action is 
submitted, use judgment to qualify data. 

     

5. Surrogate recoveries for method blanks and LCS 
within method or DoD QSM limits?   

 
Surrogate recoveries for samples and MS/MSD 
within method or DoD QSM limits? 

 
If no, then samples should be reanalyzed to 
establish matrix effects.  If samples were not re-
analyzed or method blank or LCS samples had poor 
surrogate recoveries, then the laboratory is not 
compliant with method requirements.  
 
Positive results are flagged J as estimated.  Non-
detect results are flagged UJ as estimated if 
surrogate recoveries were between 10 and 70%.  
Non-detect results are rejected if recoveries were 
less than 10%.  If more than one recovery is low, all 
non-detect values may be rejected.   Consult 
guidance documents and use judgment to qualify.  
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Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

6. Laboratory QC frequency one blank and LCS with 
each batch and one set of MS/MSD per 20 samples? 

 
If samples were not analyzed at the required 
frequency, then the laboratory is not compliant with 
method requirements.  The data reviewer should 
use professional judgment to determine if associated 
data should be qualified. 

     

7. MS/MSD recoveries within method or DoD QSM 
limits? 

 
If MS/MSD recoveries are out and LCS is compliant, 
then only qualify the data for the original sample 
due to matrix.  Positive results are flagged J as 
estimated.  Non-detect results are flagged UJ as 
estimated if MS/MSD recoveries were between 10 
and 70%.  Non-detect results are rejected if 
recoveries were less than 10%.    

     

8. MS/MSD relative percent difference (RPD) within 
30%? 

 
If MS/MSD RPDs are out and LCS is compliant, then 
only qualify the data for the original sample due to 
matrix.  Positive results are flagged J as estimated.   

     

9. LCS recoveries within method or DoD QSM limits? 
 

Does LCS contain all analytes required for reporting? 
 
If LCS recoveries are out and the compounds were 
detected in the samples, the laboratory is not 
compliant with method requirements.  If LCS 
recoveries were high and associated results are non-
detect, then laboratory is considered compliant and 
no data qualification is required.  If LCS recoveries 
were low and more than sporadic, marginal failures, 
the laboratory should take corrective action or notify 
the project chemist in advance, 
 
Positive results are flagged J as estimated.  Non-
detect results are flagged UJ as estimated if LCS 
recoveries were between 10 and 70%.  Non-detect 
results are rejected if recoveries were less than 
10%.  If more than a few recoveries are low, all 
non-detect values may be rejected.   Consult 
guidance documents and use judgment to qualify. 

     

Most DoD clients required immediate notification that the laboratory intends to submit non-compliant data as defined 
above.   The laboratory must document these deviations and provide justification in writing.  Additional data may be 

rejected if prior approval is not submitted. 

 

The following items are reviewed only if determined to be required for the project.    
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Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

10. Do internal standards (IS) areas and retention times 
meet criteria?  IS areas should be within 50% of the 
area in the ICAL midpoint. 

 
If no, samples should be reanalyzed to establish 
matrix effects.  If samples were not reanalyzed or IS 
areas were out, then the laboratory is not compliant 
with method requirements.  Positive results are 
flagged J as estimated.  Non-detect results are 
flagged UJ as estimated if recoveries were between 
10 and 50%.  Non-detect results are rejected if 
recoveries were less than 10%. 

     

11. Is initial calibration for continuing calibration check 
(CCCs) compounds <30 percent relative standard 
deviation (%RSD) and <15% for each analyte or 
curve fit? 

 
If calibration criteria were not met, then J flag 
positive compounds in all associated samples.   

     

12. Is a second source calibration verification analyzed 
after each initial calibration and are values for each 
analyte within 25% of expected value? 

 
If criteria were not met, then J flag positive 
compounds in all associated samples.   

     

13. Is continuing calibration for target compounds < 20 
percent difference (%D) and were minimum 
response factors achieved? 

 
If calibration criteria were not met, J flag positive 
compounds in all samples.   If minimum response 
factors were not achieved, then R flag non-detect 
results and J flag positive results. 

     

14. Were any samples reanalyzed or diluted?   
 

For any sample reanalyzed or diluted, only one 
result should be reported.  If the laboratory reported 
multiple results, then indicate the best result to 
include in the database and final report. 

     

15. Were 100% of manual calculations or manual 
integrations checked by laboratory? 

Cross-check 10% of the calculations if full validation 
is required for this project. 

     

16. Were deviations documented and comments added 
to case narrative? 

If the laboratory failed to document potential QC 
failures, request formal corrective action from the 
laboratory to ensure method requirements will be 
met in the future. 
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Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

17. Are results reasonable for methods and matrix? 

If results do not compare to historical data or 
expected results, perform full validation of the raw 
data. 

     

18. Are the MDLs and/or PQLs elevated above the 
project required reporting limits? 

Determine if matrix effects resulted in higher 
reported limits, and whether sample clean-up 
procedures can be used for samples in the future.   

     

19.  Are field duplicates within +/- 40% RPD for waters 
and 70% RPD for soils for positive values greater 
than PQL? 

If RPD criteria were not met, J flag positive results.  
If RPD values were grossly exceeded, investigate 
potential corrective actions in sampling or analytical 
procedures. 

     

Major Concerns: 
 
 
 
 
 
 
 
 
 
 
Minor Concerns: 
 
 
 
 
 
 
 
 
 
 
 
I attest that I have evaluated all data in accordance with this checklist:________________________________________ 
          (Reviewer/Date) 
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E & E  
ICP Metals 

DATA REVIEW CHECKLIST 
 
Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

1. Are test logbooks and/or spreadsheet present?      

2. Did dates of preparation and analysis match 
summary report? 

Did reported data match summary report? 

     

3. Did holding times meet method requirements?  
(Holding times for applicable methods are included 
at the end of this checklist.) 

 If method holding times were exceeded, then J flag 
positive results and UJ flag non-detect results.   If 
holding times were grossly exceeded (twice holding 
time), then J flag positive results and R flag non- 
detect values. 

     

4. Laboratory QC frequency of one method blank, one 
LCS, one MS and one MSD or sample duplicate perr 
20 samples?   

 
If samples were not analyzed at the required 
frequency, then the laboratory is not compliant with 
method requirements.  The data reviewer should 
use professional judgment to determine if associated 
data should be qualified. 

     

5. Were all method blanks values less than ½ RL? 
 

If no:  If sample results are below the PQL but 
above the MDL, then report the data as non-detect 
at the PQL.   For samples, if results are greater than 
the PQL but less than the blank level, use 
professional judgment to determine if the results 
should be rejected or U flagged at the blank level.  
If the results are above the blank level but less than 
10 times blank level, then report the results flagged 
J as estimated. 
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Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

6. MS/MSD recoveries within +/-20% for waters and 
soils? (Exception Ag soil: 75% - 120%) 

 If sample concentration greater than 4X the spike 
concentration, then no data qualification is required.  
If MS recoveries are out and LCS is compliant, then 
only qualify the data for the parent sample due to 
matrix.  Positive results are flagged J as estimated.  
Non-detect results are flagged UJ as estimated if 
recoveries were between 30 and 80%.  Non-detect 
results are rejected if recoveries were less than 
30%.  If recoveries were very high, then potential 
method interferences should be investigated and 
professional judgment used to determine whether to 
reject positive results. 

     

7. Sample duplicate or MSD relative percent difference 
(RPD) <20%?    

 If not, qualify the data for the parent sample due 
to matrix.  Positive results are flagged J as 
estimated.    

     

8. Were LCS recoveries within +/-20% for waters and 
soils? (Exception Ag soil: 75% - 120%) 

 If recovery goals were not met, then qualify the 
associated samples the same as MS/MSD. 

     

9. Were any samples reanalyzed or diluted?   
 
 For any sample reanalyzed or diluted, only one 

result should be reported.  If the laboratory reported 
multiple results, then indicate the best result to 
include in the database and final report. 

     

10. Does serial dilution agree within +/- 10% of 
original?  

Was post-digestion spike analyzed for all serial 
dilution outliers? 

If no, qualify all associated sample results as J. 

     

 

Most DoD clients required immediate notification that the laboratory intends to submit non-compliant data as defined 
above.  The laboratory must document these deviations and provide justification in writing.  Additional data may be 

rejected if prior approval is not submitted. 

 

The following items are reviewed only if determined to be required for the project.    
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Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

11. Was the instrument calibrated daily? 

At a minimum, was a high standard and calibration 
blank used for the calibration? 

If samples were not analyzed under acceptable 
calibration, then the laboratory is not compliant with 
method requirements.  The data reviewer should 
use professional judgment to determine if associated 
data should be qualified. 

     

12. Initial Calibration Verification (ICV) (second source) 
recoveries within +/-10% of expected values? 

If recoveries are out and the compounds were 
detected in the samples, the laboratory is not 
compliant with method requirements. The data 
reviewer should use professional judgment to 
determine if associated data should be qualified. 

     

13. Is a continuing calibration verification (CCV) 
analyzed every 10 samples and at the end of the 
sequence? 

Is the CCV value within 10% of the expected? 

 If recoveries are out and the compounds were 
detected in the samples, the laboratory is not 
compliant with method requirements. The data 
reviewer should use professional judgment to 
determine if associated data should be qualified. 

     

14. Was the low level calibration check standard (at or 
below the reporting limit) analyzed daily, after the 
one-point initial calibration? 

Is the CRI within 20% of the expected value? 

If recoveries are out and the compounds were 
detected in the samples, the laboratory is not 
compliant with method requirements. The data 
reviewer should use professional judgment to 
determine if associated data should be qualified. 
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Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

15. Was a calibration blank analyzed before beginning a 
sample run, after every 10 samples and at the end 
of the sequence? 

Were all analytes detected <2X MDL? 

If no: then laboratory is not compliant with method 
requirements. If sample results are below the PQL 
but above the MDL, then report the data as non-
detect at the PQL.   For samples, if results are 
greater than the PQL but less than the blank level, 
use professional judgment to determine if the results 
should be rejected or U flagged at the blank level.  
If the results are above the blank level but less than 
5 times blank level, then report the results flagged J 
as estimated. 

      

16. Were the ICS solutions analyzed at the beginning of 
the analytical run? 

For ICS-A, was the absolute value for all non-spiked 
analytes <2x MDL? 

For ICS-B, within +/- 20% of expected values? 

If no, then the laboratory is not compliant with 
method requirements.  The data reviewer should 
use professional judgment to determine if associated 
data should be qualified. 

     

17. Were 100% of manual calculations or manual 
integrations checked by laboratory? 

 Cross-check 10% of the calculations if full validation 
is required for this project. 

     

18. Were deviations documented and comments added 
to case narrative? 

 If the laboratory failed to document potential QC 
failures, request formal corrective action from the 
laboratory to ensure method requirements will be 
met in the future. 

     

19. Are results reasonable for methods and matrix? 

 If results do not compare to historical data or 
expected results, perform full validation of the raw 
data. 

     

20. Are the MDLs and/or PQLs elevated above the 
project required reporting limits? 

 Determine if matrix effects resulted in higher 
reported limits, and whether sample clean-up 
procedures can be used for samples in the future.   
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Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

21.  Are field duplicates within +/- 40% RPD for waters 
and 70% RPD for soils for positive values greater 
than PQL? 

 If RPD criteria were not met, J flag positive results.  
If RPD values were grossly exceeded, investigate 
potential corrective actions in sampling or analytical 
procedures. 

     

Major Concerns: 
 
 
 
 
 
 
 
 
 
 
Minor Concerns: 
 
 
 
 
 
 
 
 
 
 
 
I attest that I have evaluated all data in accordance with this checklist:________________________________________ 
          (Reviewer/Date) 
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E & E  
General Analytical Chemistry  

DATA REVIEW CHECKLIST 
 
Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

1. Are test logbooks and/or spreadsheet present?      

2. Did dates of preparation and analysis match 
summary report? 

Did reported data match summary report? 

     

3. Did holding times meet method requirements?  
(Holding times for applicable methods are included 
at the end of this checklist.) 

 If method holding times were exceeded, then J flag 
positive results and UJ flag non-detect results.   If 
holding times were grossly exceeded (twice holding 
time), then J flag positive results and R flag non- 
detect values. 

     

4. Laboratory QC frequency one blank and LCS with 
each batch and one set of MS/MSD or MS/sample 
duplicate per 20 samples?  For methods will not MS 
requirement, one sample duplicate per every 10 
samples? 

 
If samples were not analyzed at the required 
frequency, then the laboratory is not compliant with 
method requirements.  The data reviewer should 
use professional judgment to determine if associated 
data should be qualified. 

     

5. Were all method blanks values less than ½ RL? 
 

If no:  If sample results are below the PQL but 
above the MDL, then report the data as non-detect 
at the PQL.   For samples, if results are greater than 
the PQL but less than the blank level, use 
professional judgment to determine if the results 
should be rejected or U flagged at the blank level.  
If the results are above the blank level but less than 
10 times blank level, then report the results flagged 
J as estimated. 
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Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

6. MS recoveries within +/-20% or control limits set by 
the method? 

 If sample concentration greater than 4X the spike 
concentration, then no data qualification is required.  
If MS recoveries are out and LCS is compliant, then 
only qualify the data for the original sample due to 
matrix.  Positive results are flagged J as estimated.  
Non-detect results are flagged UJ as estimated if 
recoveries were between 30 and 80%.  Non-detect 
results are rejected if recoveries were less than 
30%.  If recoveries were very high, then potential 
method interferences should be investigated and 
professional judgment used to determine whether to 
reject positive results. 

     

7. Sample duplicate percent difference (%D) <20% or 
MSD relative percent difference (RPD) <20% or 
within control limits set by the method?    

If results are less than 5 times the PQL, then the 
difference in the results should be less than the PQL. 
If not, qualify the data for the original sample due to 
matrix.  Positive results are flagged J as estimated.   

     

8. Initial Calibration Verification (ICV) and/or 
Laboratory Control Sample (LCS) recoveries within 
+/-10% or control limits set by the method? 

If recoveries are out and the compounds were 
detected in the samples, the laboratory is not 
compliant with method requirements.  Positive 
results are flagged J as estimated if recoveries were 
out.  Non-detect results are flagged UJ as estimated 
if recoveries were between about 50 and 90%.  
Results are rejected if recoveries were significantly 
low or significantly high (i.e., more than +/- 50%).  
If recoveries were high and associated results were 
non-detect, then laboratory is considered compliant 
and no data qualification is required. 

     

9. Were any samples reanalyzed or diluted?   
 
 For any sample reanalyzed or diluted, only one 

result should be reported.  If the laboratory reported 
multiple results, then indicate the best result to 
include in the database and final report. 

     

 

Most DoD clients required immediate notification that the laboratory intends to submit non-compliant data as defined 
above.  The laboratory must document these deviations and provide justification in writing.  Additional data may be 

rejected if prior approval is not submitted. 

 

The following items are reviewed only if determined to be required for the project.    



 
 
GAC cklist.doc/Rev. 1/Oct. 2006  Page 3 of 4 
  Source:  Ecology and Environment, Inc.  2006 
 
 

Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

10. Was the calibration curve correlation coefficient > 
0.995? 

Were at least three points and calibration blank used 
for the curve? 

 For gravimetric and microbiological GAC tests, 
ensure the instruments and/or reagents were 
calibrated per the method.  No curves are run for 
these tests. 

If samples were not analyzed under acceptable 
calibration, then the laboratory is not compliant with 
method requirements.  The data reviewer should 
use professional judgment to determine if associated 
data should be qualified. 

     

11. Continuing Calibration Verification (CCV) standards 
or additional LCS analyzed every 10 samples and at 
end? 

  CCV/LCS recoveries within +/-10% or control limits 
set by the method? 

 If recovery goals were not met, then qualify the 
samples after the last acceptable CCV the same as 
noted above for the ICV. 

     

12. Were 100% of manual calculations or manual 
integrations checked by laboratory? 

 Cross-check 10% of the calculations if full validation 
is required for this project. 

     

13. Were deviations documented and comments added 
to case narrative? 

 If the laboratory failed to document potential QC 
failures, request formal corrective action from the 
laboratory to ensure method requirements will be 
met in the future. 

     

14. Are results reasonable for methods and matrix? 

 If results do not compare to historical data or 
expected results, perform full validation of the raw 
data. 

     

15. Are the MDLs and/or PQLs elevated above the 
project required reporting limits? 

 Determine if matrix effects resulted in higher 
reported limits, and whether sample clean-up 
procedures can be used for samples in the future.   
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Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

16.  Are field duplicates within +/- 40% RPD for waters 
and 70% RPD for soils for positive values greater 
than PQL? 

 If RPD criteria were not met, J flag positive results.  
If RPD values were grossly exceeded, investigate 
potential corrective actions in sampling or analytical 
procedures. 

     

17. Time of analysis documented on spreadsheet or 
logbook and imported into LIMS for each sample?   

 Applicable methods:  hexavalent chromium, BOD, 
color, pH, orthophosphate, turbidity, odor, residual 
chlorine, and ferrous iron. 

     

Major Concerns: 
 
 
 
 
 
 
 
 
 
Minor Concerns: 
 
 
 
 
 
 
 
 
 
I attest that I have evaluated all data in accordance with this checklist:________________________________________ 
          (Reviewer/Date) 
 
 
Holding Times - (from date of sampling) 
 
Holding Time – Method Method 

Biological Oxygen Demand, 5 Days (BOD5) – Method 405.1 
Hexavalent chromium – Method 7196 

48 hours 

Nitrate, Nitrite, Sulfate, Chloride, Orthophosphate – SW9056 
Total Suspended Solids – Method 160.2 7 days 
Total Dissolved Solids – Method 160.1 

14 days Alkalinity – Method 310.1 
Chemical Oxygen Demand – Method 410.4 
Total Organic Carbon – Method 415.2 
Ammonia – Method 350.1 

28 days for H2SO4 
preserved samples 

TKN – Method 351.2 
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E & E  
Gas Chromatography Methods 

DATA REVIEW CHECKLIST 
 
Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

1. Did holding times meet method requirements?  

 If method holding times were exceeded, then J flag 
positive results and UJ flag non-detect results.  If 
holding times were grossly exceeded (twice holding 
time), then J flag positive results and R flag non- 
detect values. 

     

2. Any compounds present in method, trip, or field 
blanks at > 1/2 RL or >RL for common 
contaminants?   

 
If yes, then the laboratory is not compliant with 
method requirements:  For samples, if results are 
<5 times the blank or < 10 times blank for common 
laboratory contaminants then U flag the data.  If 
sample results are below the PQL then report the 
data as non-detect at the PQL.  If the results are 
above the PQL, then report the results with that 
numeric value as a non-detect.  The data effectively 
has an elevated PQL.  If non-common laboratory 
contaminant are present in method blank and no 
corrective action is submitted, use judgment to 
qualify data. 

     

3. Surrogate recoveries for method blanks and LCS 
within method or DoD QSM limits?   

 
Surrogate recoveries for samples and MS/MSD 
within method or DoD QSM limits? 

 
If no, then samples should be reanalyzed to 
establish matrix effects.  If samples were not re-
analyzed or method blank or LCS samples had poor 
surrogate recoveries, then the laboratory is not 
compliant with method requirements.  
 
Positive results are flagged J as estimated.  Non-
detect results are flagged UJ as estimated if 
surrogate recoveries were between 10 and 70%.  
Non-detect results are rejected if recoveries were 
less than 10%.  If more than one recovery is low, all 
non-detect values may be rejected.   Consult 
guidance documents and use judgment to qualify.  
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Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

4. Laboratory QC frequency one blank and LCS with 
each batch and one set of MS/MSD per 20 samples? 

 
If samples were not analyzed at the required 
frequency, then the laboratory is not compliant with 
method requirements.  The data reviewer should 
use professional judgment to determine if associated 
data should be qualified. 

     

5. MS/MSD recoveries within method or DoD QSM 
limits? 

 
If MS/MSD recoveries are out and LCS is compliant, 
then only qualify the data for the original sample 
due to matrix.  Positive results are flagged J as 
estimated.  Non-detect results are flagged UJ as 
estimated if MS/MSD recoveries were between 10 
and 70%.  Non-detect results are rejected if 
recoveries were less than 10%.    

     

6. MS/MSD relative percent difference (RPD) within 
30%? 

 
If MS/MSD RPDs are out and LCS is compliant, then 
only qualify the data for the original sample due to 
matrix.  Positive results are flagged J as estimated.   

     

7. LCS recoveries within method or DoD QSM limits? 
 

Does LCS contain all analytes required for reporting? 
 
If LCS recoveries are out and the compounds were 
detected in the samples, the laboratory is not 
compliant with method requirements.  If LCS 
recoveries were high and associated results are non-
detect, then laboratory is considered compliant and 
no data qualification is required.  If LCS recoveries 
were low and more than sporadic, marginal failures, 
the laboratory should take corrective action or notify 
the project chemist in advance, 
 
Positive results are flagged J as estimated.  Non-
detect results are flagged UJ as estimated if LCS 
recoveries were between 10 and 70%.  Non-detect 
results are rejected if recoveries were less than 
10%.  If more than a few recoveries are low, all 
non-detect values may be rejected.   Consult 
guidance documents and use judgment to qualify. 

     

8. Were any samples reanalyzed or diluted?   
 

For any sample reanalyzed or diluted, only one 
result should be reported.  If the laboratory reported 
multiple results, then indicate the best result to 
include in the database and final report. 
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Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

Most DoD clients required immediate notification that the laboratory intends to submit non-compliant data as defined 
above.   The laboratory must document these deviations and provide justification in writing.  Additional data may be 

rejected if prior approval is not submitted. 

 

The following items are reviewed only if determined to be required for the project.    

9. Is the retention time window calculated for each 
analyte and surrogate and at +/- three times 
standard deviation from 72 hour study? 

 
       If criteria were not met, then J flag positive  
       compounds in all samples.   
 

     

10. Is minimum 5 point initial calibration <20 percent 
relative standard deviation (%RSD) or curve fit? 

 
If calibration criteria were not met, then J flag 
positive compounds in all samples.   

     

11. Is a second source calibration verification analyzed 
after each initial calibration and are values for each 
analyte within 20% of expected value? 

 
If criteria were not met, then J flag positive 
compounds in all samples.   

     

12. Is continuing calibration analyzed after every 10 
samples and at end of sequence with all analytes 
within 20% of expected value? 

 
If calibration criteria were not met, J flag positive 
compounds in all samples.   If minimum response 
factors were not achieved, then R flag non-detect 
results and J flag positive results. 

     

13. Were all positive results confirmed by second 
column? 

 
If results between primary and secondary columns 
RPD >40% qualify results “J”. 

 

     

14. Were 100% of manual calculations or manual 
integrations checked by laboratory? 

Cross-check 10% of the calculations if full validation 
is required for this project. 

     

15. Were deviations documented and comments added 
to case narrative? 

If the laboratory failed to document potential QC 
failures, request formal corrective action from the 
laboratory to ensure method requirements will be 
met in the future. 
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Test: Method No.: Ref.: 

Laboratory: SDG No.: 

 Data Review 
 Yes No NA 

Qualifier 
Code  Comment 

16. Are results reasonable for methods and matrix? 

If results do not compare to historical data or 
expected results, perform full validation of the raw 
data. 

     

17. Are the MDLs and/or PQLs elevated above the 
project required reporting limits? 

Determine if matrix effects resulted in higher 
reported limits, and whether sample clean-up 
procedures can be used for samples in the future.   

     

18.   Are field duplicates within +/- 40% RPD for waters 
and 70% RPD for soils for positive values greater 
than PQL? 

If RPD criteria were not met, J flag positive results.  
If RPD values were grossly exceeded, investigate 
potential corrective actions in sampling or analytical 
procedures. 

     

Major Concerns: 
 
 
 
 
 
 
 
 
 
 
Minor Concerns: 
 
 
 
 
 
 
 
 
 
 
 
I attest that I have evaluated all data in accordance with this checklist:________________________________________ 
          (Reviewer/Date) 
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1.  Introduction 
 The objective of this Standard Operating Procedures (SOP) document is to provide rec-
ommended procedures for the sampling of groundwater wells, and is primarily concerned with 
the collection of water samples from the saturated zone of the subsurface.  Every effort must be 
made to ensure that the sample is representative of the particular zone of water being sampled.  
Groundwater sampling procedures appropriate to the project objectives and site conditions will 
define a sampling event. 
 Analysis of groundwater samples may determine pollutant concentrations and its risk to 
public health, welfare, or the environment; extent of contaminants; and confirmation of remedial 
standards. 
 

2.  Scope 
 This document describes procedures for obtaining representative groundwater samples, 
quality assurance/quality control (QA/QC) measures to be followed, proper documentation of 
sampling activities, and recommendations for personnel safety. 
 

3.  Method Summary 
 Before sampling a monitoring well, the well must be purged.  This may be done with a 
number of portable devices, including bailers, submersible pumps, bladder pumps, gas-driven 
pumps, gas-lift pumps, suction-lift pumps, and inertial-lift pumps.  Refer to E & E Standard Op-
erating Procedure for Groundwater Sampling Devices (ENV 3.6) for information on different 
groundwater purging and sampling devices. 
 A minimum of three well volumes should be removed during well purging to ensure that 
a representative sample of the groundwater will be sampled.  Once the purging is completed and 
the properly prepared sample containers have been selected, sampling may proceed.  Numerous 
types of sampling devices may be selected for the collection of the groundwater sample, but care 
should be taken when selecting the sampling device, as some will affect the integrity of the sam-
ple. 
 Sampling should occur in a progression from the least to most contaminated well, if 
known.  Ideally, a dedicated sampling device should be used for each well.  However, dedicated 
sampling devices may not be practical if there are a large number of groundwater samples to be 
collected.  In this case, sampling devices should be cleaned between sampling events using the 
decontamination procedures outlined in E & E Standard Operating Procedure for Equipment De-
contamination (ENV 3.15). 
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4.  Sample Preservation, Containers, 
Handling, and Storage 

 The type of analysis for which a sample is being collected determines the type of bottle, 
preservative, holding time, and filtering requirements (see Table 1).  Chemical preservation and 
cooling of samples to 4 degrees Celsius only retards biological and chemical degradation of con-
taminants in the sample.  Therefore, it is prudent to have the samples delivered to the laboratory 
as soon as possible following collection. 
 Sample containers should be precleaned in accordance with U.S. Environmental Protec-
tion Agency (EPA) standards and prelabeled, and preservatives should be placed in the contain-
ers prior to sample collection.  When filling containers, never overfill or prerinse with the water 
sample, since oil or other substances may remain in the container.  For analyses that may require 
filtered samples (e.g., metals and TOC), the samples should be filtered in the field using one 
0.45-micrometer (µm) membrane filter per sample container prior to being preserved. 
 When all samples have been collected, a field data sheet and a chain-of-custody (C-O-C) 
form should be completed, and all pertinent data entered in the field logbook.  Samples will be 
placed in a cooler to be maintained on ice at 4 degrees Celsius.  Samples must be shipped to ar-
rive at the designated laboratory well before their holding times are reached.  It is preferable that 
these samples be shipped or delivered daily to the laboratory as outlined in the E & E Standard 
Operating Procedure for Sample Packaging and Shipping (ENV 3.16). 
 

5.  Potential Problems 
5.1  General 
 
 The primary goal is to obtain a representative analysis of the groundwater body.  The 
analysis can be compromised by field personnel in two primary ways:  by collecting an unrepre-
sentative sample, and by incorrect handling of the sample.  There are numerous ways that foreign 
contaminants can be introduced into the sample, and these must be avoided by following strict 
sampling procedures and utilization of trained personnel. 
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Table 1 SW-846 Sample Holding Times, Preservation Methods, and Volume Re-

quirements for Water Samples 
Protocol 

Parameter Holding Time 
Minimum 
Volume Container Type Preservation 

VOA 14 days from 
date sampled 

One 40-ml vial; 
no air space 

Two 40-ml vials Add HC1 until 
pH <2 and ice to 
4°C 

Semi-VOA 
(BNAs) 

7 days to extract 
from date sam-
pled 

One 1-L jar 1/2-gallon amber 
glass bottle 

Ice to 4°C 

PCBs 7 days to extract 
from date sam-
pled 

One 1-L jar 1/2-gallon amber 
glass bottle 

Ice to 4°C 

Pesticides and 
PCBs 

7 days to extract 
from date sam-
pled 

One 1-L jar 1/2-gallon amber 
glass bottle 

Ice to 4°C 

Metals 6 months from 
date sampled 

One 300-ml bot-
tle 

1-L poly bottle Add HN03 until 
pH <2 and ice to 
4°C 

Cyanide 14 days from 
date sampled 

One 100-ml bot-
tle 

1-L poly bottle Add NaOH until 
pH >12 and ice 
to 4°C 

Hexavalent chro-
mium 

24 hours from 
time sampled 

One 50-ml bottle 125-ml poly bot-
tle 

Ice to 4°C 

TOC 28 days from 
date sampled 

One 10-ml bottle 125-ml poly bot-
tle 

Add H2SO4 until 
pH <2 and ice to 
4°C 

TOX 7 days from date 
sampled 

One 200-ml bot-
tle 

1-L amber glass 
bottle 

Add H2SO4 until 
pH <2 and ice to 
4°C 

TRPHs 28 days from 
date sampled 

One 1-L bottle 1-L amber glass 
bottle 

Add H2SO4 until 
pH <2 and ice to 
4°C 

 
5.2  Purging 
 
 In a nonpumping well, there will be little or no vertical mixing of the water, and stratifi-
cation will occur.  The well water in the screened interval will mix with the groundwater due to 
normal flow patterns, but the water above the screened interval will remain isolated and become 
stagnant.  Sampling team members should realize that stagnant water may contain foreign mate-
rial inadvertently or deliberately introduced from the surface.  To safeguard against collecting 
nonrepresentative stagnant water in a sample, the following guidelines and techniques should be 
adhered to during well purging and sampling: 
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■ As a general rule, all monitoring wells should be pumped or bailed prior to the collec-
tion of the sample.  Evacuation of a minimum of one volume of water in the well cas-
ing, and preferably three to five volumes, is recommended for a representative sam-
ple.  In a high-yielding groundwater formation and where there is no stagnant water 
in the well above the screened section, evacuation prior to sample collection is not as 
critical.  However, in all cases where the monitoring data are to be used for enforce-
ment actions, evacuation is recommended. 

 
■ For wells that can be pumped or bailed dry, the well should be evacuated and allowed 

to recover prior to sample withdrawal.  If the recovery rate is fairly rapid and time al-
lows, evacuation of more than one volume of water is preferred. 

 
■ A nonrepresentative sample can also result from excessive pumping of the monitoring 

well.  Stratification of the leachate concentrations in the groundwater formation may 
occur or compounds that are heavier than water may sink to the lower portions of the 
aquifer.  Excessive pumping can dilute or increase the contaminant concentrations 
from what is representative of the sampling point of interest. 

 
5.3  Materials 
 
 The material used to construct groundwater purging and sampling devices can have a 
significant impact on the analytical results.  If practical, equipment that contacts the groundwater 
should be constructed from stainless steel, teflon, or glass.  The use of plastic should be avoided 
when analyzing for organics.  Table 2 discusses the advantages and disadvantages of groundwa-
ter sampling devices, and Table 3 provides a ranking of sample material compatibility under 
various aqueous environments. 
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Table 2 Advantages and Disadvantages of Various Groundwater Sampling 

Devices 
Device Advantages Disadvantages 

Bailer ■ The only practical limitations are size 
and materials 

■ No power source needed 
■ Portable 
■ Inexpensive; it can be dedicated and 

hung in a well, reducing the chances of 
cross-contamination 

■ Minimal outgassing of volatile organ-
ics while sample is in bailer 

■ Readily available 
■ Removes stagnant water first 
■ Rapid, simple method for removing 

small volumes of purge water 

■ Time consuming, especially for large 
wells 

■ Transfer of sample may cause aeration 

Submersible 
Pump 

■ Portable; can be used on an unlimited 
number of wells 

■ Relatively high pumping rate 
(dependent on depth and size of pump) 

■ Generally very reliable; does not 
require priming 

■ Potential for effects on analysis of trace 
organics 

■ Heavy and cumbersome, particularly in 
deeper wells 

■ Expensive 
■ Power source needed 
■ Susceptible to damage from silt or 

sediment 
■ Impractical in low-yielding or shallow 

wells 
Non-Gas 
Contact 
Bladder 
Pump 

■ Maintains integrity of sample 
■ Easy to use 

■ Difficult to clean, although dedicated 
tubing and bladder may be used 

■ Only useful at depths down to 
approximately 100 feet 

■ Supply of gas for operation (bottled gas 
and/or compressor) is difficult to 
obtain and is cumbersome 

Suction Pump ■ Portable, inexpensive, and readily 
available 

■ Only useful at depths down to 
approximately 25 feet 

■ Vacuum can cause loss of dissolved 
gases and volatile organics 

■ Pump must be primed and vacuum is 
often difficult to maintain 

■ May cause pH modification 
Inertia Pump ■ Portable, inexpensive, and readily 

available 
■ Rapid method for purging relatively 

shallow wells 

■ Only useful at depths down to 
approximately 70 feet 

■ May be time consuming to use 
■ Labor-intensive 
■ WaTerra pump is only effective in 2-

inch diameter wells 
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Table 3 Relative Compatibility of Rigid Groundwater Sampling Materials 

 PVC I 
Galvanized 

Steel 
Carbon 
Steel 

Low-
carbon 
Steel 

Stainless 
Steel 304 

Stainless 
Steel 316 Teflon 

Buffered Weak 
Acid 

100 56 51 59 97 100 100 

Weak Acid 98 59 43 47 96 100 100 
Mineral 
Acid/High Solids 

100 48 57 60 80 82 100 

Aqueous/Organic 
Mixtures 

64 69 73 73 98 100 100 

Percent Overall 
Rating 

91 58 56 59 93 96 100 

 
Preliminary Ranking of Rigid Materials: 
 
Teflon 
Stainless Steel 316 
Stainless Steel 304 
PVC I 
Low-Carbon Steel 
Galvanized Steel 
Carbon Steel 

6.  Equipment Checklist 
6.1  General 
 

■ Water level indicator (e.g., electric sounder, steel tape, transducer, reflection sounder, 
air line, etc.); 

 
■ Depth sounder; 
 
■ Appropriate keys for well cap locks; 
 
■ Steel brush; 
 
■ Organic vapor analyzer (OVA) or photo-ionization meter (HNu); 
 
■ Oil/water interface indicator (if necessary); 
 
■ Timepiece (preferably a stopwatch); 
 
■ Logbook; 
 
■ Calculator; 
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■ Field data sheets; 
 
■ Bottle labels; 
 
■ Chain-of-custody forms; 
 
■ Custody seals; 
 
■ Sample containers; 
 
■ Engineer’s rule; 
 
■ Sharp knife (locking blade); 
 
■ Tool box (screwdrivers, pliers, hacksaw, hammer, flashlight, adjustable wrench, bolt 

cutters, etc.); 
 
■ Leather work gloves; 
 
■ Appropriate personnel protection equipment; 
 
■ 5-gallon pails; 
 
■ Plastic sheeting; 
 
■ Sealable plastic bags; 
 
■ Shipping containers; 
 
■ Packing material; 
 
■ U.S. Department of Transportation (DOT) shipping labels; 
 
■ 55-gallon 1A2 (17-H) drums (if necessary); 
 
■ Decontamination solutions; 
 
■ Tap water; 
 
■ Non-phosphate soap; 
 
■ Aluminum foil; 
 
■ Garden sprayers; 
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■ Brushes; 
 
■ Preservatives; and 
 
■ Distilled or deionized water, as necessary. 

 
6.2  Groundwater Sampling Devices 
 
Bailers 
 

■ Clean decontaminated bailers of appropriate size and construction material; 
 
■ Nylon line (enough to dedicate to each well); 
 
■ Sharp knife; 
 
■ Aluminum foil (to wrap clean bailers); 
 
■ Submersible Pumps 
 
■ Pump(s); 
 
■ Adequate power supply, generator, or battery; 
 
■ 1-inch black poly vinyl chloride (PVC) coil pipe (enough to dedicate to each well); 
 
■ Hose clamps; 
 
■ Safety cable (i.e., heavy-grade nylon line); 
 
■ Tool box supplement (pipe wrenches, wire strippers, electric tape, heat shrink, hose 

connectors, teflon tape); 
 
■ Winch or pulley (if desired); 
 
■ Gasoline for generator; 
 
■ Flow meter with gate valve; and 
 
■ 1-inch nipples and various pipe connectors. 

 
 
Bladder Pumps 
 

■ Non-gas contact bladder pump; 
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■ Compressor or nitrogen gas bottles; 
 
■ Batteries and charger; 
 
■ Teflon tubing (enough to dedicate to each well); 
 
■ Swagelock fitting; and 
 
■ Toolbox supplement (same as submersible pump). 

 
Suction Pump 
 

■ Pump; 
 
■ Black coil pipe tubing (enough to dedicate to each well); 
 
■ Gasoline (if required); 
 
■ Toolbox supplement (same as submersible pump); 
 
■ Various hose connectors and nipples; and 
 
■ Flow meter with gate valve. 

 

7.  Preparation 
7.1  Office Preparation 
 
■ The preparation of a Site-Specific Safety Plan (SSSP) is required prior to any sampling.  The 

SSSP must be approved and signed by the Corporate Health and Safety Officer or designee 
(i.e., the Regional Safety Coordinator [RSC]); 

 
■ Prepare a Site-Specific Work Plan (SSWP) to meet the data quality objectives of the project 

in accordance with contract requirements.  Review available background information (e.g., 
topographic maps, hydrogeologic maps, geologic maps, other site reports, etc.) to determine 
the extent of the sampling effort, the sampling method to be employed, and the type and 
amounts of equipment and supplies required; 

 
■ Obtain necessary sampling and monitoring equipment (see Section 6), preclean the 

sampling equipment, and ensure that it is in proper working order; 
 
■ Ensure that batteries are charged, including the OVA, HNu, pump control box, and 

large storage batteries; 

9 



TITLE: GROUNDWATER WELL SAMPLING 

CATEGORY: ENV 3.7 REVISED: March 1998 

 
 

 

 
■ Locate local sources for preservatives and decontamination solutions.  Review this 

matter with the RSC or site safety coordinator; 
 
■ Contact delivery service to confirm ability to ship all equipment and samples.  De-

termine if shipping restrictions exist; and 
 
■ Prepare schedules and coordinate with staff, clients, and regulatory agencies, if ap-

propriate. 
 
7.2  Field Preparation 
 

■ Identify local suppliers of expendable sampling equipment such as ice and baggies, 
and overnight delivery services; 

 
■ Inspect all sampling equipment and reclean, if necessary, prior to groundwater sam-

pling (see Table 4); 
 

Table 4 Decontamination Solutions 
Type of Hazard Name of Solution Remarks 

Amphoteric-acids and bases Sodium bicarbonate 5-15% aqueous solution 
Inorganic acids, metal 
processing wastes, heavy 
metals 

Sodium carbonate Good water softener, 10-20% 
aqueous solution 

Solvents and organic com-
pounds, oily, greasy unspeci-
fied wastes 

Trisodium phosphate Good rinsing solution of de-
tergent, 10% aqueous solution 

Pesticides, fungicides, cya-
nides, ammonia, and other 
non-acidic inorganic wastes 

Calcium hypochlorite Excellent disinfectant, bleach-
ing and oxidizing agent, 10% 
aqueous solution 

Other Types of Decontamination Solutions 
Other Detergents and Aqueous Surfactants 

Phosphate-free laboratory detergent (Alconox, Liquinox), Pennsalt 91, Oakite, Gunk, Clorox 
Solvents 

1,1,2-Trichloroethane, H2-ethyl-hexyl acetate, pesticide-grade isopropa-
nol/acetone/methanol/hexane, heptane (nonhydrogen bonding), alcohol, diesel fuel, naphtha, 
beta-propiolactone, carbon tetrachloride, 8% formalinethylene, 8% hexachloromelamine, 1,2-
dichloroethane (in solution), Quadcoat 

Other Solutions 
10% nitric acid, 0.1 N/10%/20% hydrochloric acid 

Water 
Potable/tap water (demonstrated to be analyte-free), distilled water, deionized water, reagent-
grade distilled and deionized water 

Source:  Adapted from Devinny et al. 1990; Mickam et al. 1989. 
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■ A general site survey should be performed prior to site entry in accordance with the 
SSSP followed by a site safety meeting; and 

 
■ Identify all well locations. 

 

8.  Reagents 
 Except for decontamination solutions and sample preservatives, there are no reagents re-
quired for these procedures.  Refer to E & E Standard Operating Procedure for Equipment De-
contamination (ENV 3.15), the SSSP, or the SSWP for proper decontamination procedures and 
appropriate solvents. 
 

9.  Field Sampling Procedures 
9.1  Sampling Preparation 
 

■ Start at the least-contaminated well, if known; 
 
■ Remove locking well cap.  Note the location of the well, time of day, and date in the 

field logbook or sample log; 
 
■ Remove the well cap covering the well riser; 
 
■ Test the well for volatile organic compounds (VOCs) and methane by conducting a 

headspace analysis with a combustible gas indicator, an OVA (for VOCs and meth-
ane), or an HNu (for VOCs).  Record all readings in the field logbook; 

 
■ Lower water level measuring device into well until the surface of the water table is 

encountered; 
 
■ Measure the distance from the top of the water table to a reference point on the well 

riser or casing (e.g., top of inside casing [TOIC]) and record the distance in the field 
logbook; 

 
■ Lower the water level measuring device to the bottom of the well, and measure the to-

tal depth of the well using the same reference point on the well riser or casing.  Re-
cord the distance in the field logbook. 

 
■ Measure the diameter of the well, and calculate the volume of water in the well by 

multiplying the number of feet of water by the number of gallons per foot (see Sec-
tion 10); 
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■ Determine the required volume of groundwater to be removed from the well (e.g., 
three well volumes or as indicated in the SSWP); 

 
■ Place plastic sheeting on the ground around the well to minimize the likelihood of 

contamination of sampling equipment from soil adjacent to the well; and 
 
■ Prepare the purging and sampling equipment. 

 
9.2  Purging 
 
 The amount of flushing that a well receives prior to sample collection depends on the in-
tent of the monitoring program, as well as the hydrogeologic conditions.  Programs in which 
overall quality determinations of water resources are involved may require long pumping periods 
to obtain a sample that is representative of the groundwater.  The pumped volume can be deter-
mined prior to sampling, or the well can be pumped until selected parameters (e.g., temperature, 
electrical conductance, pH, turbidity, etc.) have stabilized.  Care must be taken not to exceed the 
recommended purging rate for monitoring well screens (see Table 5). 
 Monitoring for defining a contaminant plume requires a representative sample of a small 
volume of the aquifer.  These circumstances require that the well be pumped enough to remove 
the stagnant water, but not enough to induce flow from other areas. 
 During purging, water level measurements may be taken regularly at 15- and 30-second 
intervals.  The data may be used to compute water table or aquifer transmissivity and other hy-
draulic characteristics. 
 Information on the most commonly used groundwater purging and sampling devices can 
be found in E & E’s SOP for Groundwater Sampling Devices (ENV 3.6). 
 
9.2.1  Bailers 
 
 Equipment needed will include a clean decontaminated bailer, nylon line, a sharp knife, 
and plastic sheeting.  Place the plastic sheeting around the well to prevent contact of the bailer or 
line with the ground.  Attach the line to the bailer, and then lower the bailer until it is completely 
submerged.  Pull the bailer out of the well; ensure that the line either falls onto the plastic sheet-
ing or never touches the ground.  Empty the bailer into a 5-gallon pail.  Repeat the procedure un-
til the required purge volume has been removed.  When the 5-gallon pail is full, pour the water 
into a 55-gallon drum or handle as indicated in the SSWP. 
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Table 5 Maximum Recommended Purging Rate for Monitoring Well Screens 

Recommended Pumping Rate 

Screen Type 
Diameter 

(in) 
Slot 
(in) 

Open 
Area 
(ft2/ft) 

Open 
Area 
(%) 

gpm/ft at 
0.1 ft/s 

gpm/ft at 
0.07 ft/s 

gpm/ft at 
0.03 ft/s 

2 0.01 0.018 3.4 0.804 0.563 0.241 
2 0.02 0.033 6.4 1.496 1.047 0.449 
2 0.025 0.042 8.0 1.870 1.309 0.561 
2 0.04 0.060 11.5 2.693 1.885 0.808 
2 0.051 0.075 14.4 3.385 2.369 1.015 
4 0.01 0.036 3.4 1.608 1.126 0.482 
4 0.02 0.067 6.4 2.992 2.094 0.898 
4 0.025 0.083 8.0 3.740 2.618 1.122 
4 0.04 0.120 11.5 5.386 3.770 1.616 

PVC 
(machine slot) 

4 0.051 0.151 14.4 6.773 4.741 2.032 
2 0.01 0.047 9.0 2.119 1.484 0.636 
2 0.02 0.089 17.0 3.989 2.793 1.197 
2 0.03 0.124 23.7 5.579 3.905 1.674 
2 0.04 0.156 29.7 6.981 4.887 2.094 
2 0.05 0.183 34.9 8.197 5.738 2.459 
4 0.01 0.078 7.5 3.522 2.465 1.057 
4 0.02 0.147 14.1 6.607 4.625 1.982 
4 0.03 0.208 19.9 9.350 6.545 2.805 
4 0.04 0.262 25.0 11.750 8.225 3.525 

PVC 
(wound) 

4 0.05 0.309 29.5 13.869 9.708 4.161 
2 0.01 0.090 17.1 4.021 2.814 1.206 
2 0.02 0.157 30.0 7.044 4.931 2.113 
2 0.03 0.210 40.2 9.444 6.610 2.833 
2 0.04 0.253 48.4 11.376 7.963 3.413 
2 0.05 0.287 54.8 12.872 9.010 3.862 
4 0.01 0.177 16.9 7.948 5.563 2.384 
4 0.02 0.307 29.3 13.776 9.643 4.133 
4 0.03 0.410 39.1 18.388 12.872 5.517 
4 0.04 0.492 47.0 22.097 15.468 6.629 

Stainless Steel 
(wire-wound) 

4 0.05 0.560 53.4 25.120 17.584 7.536 
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9.2.2  Submersible Pumps 
 

■ Assemble the pump, hose, and safety cable; 
 
■ Lower the pump and assembly into the monitoring well to a point a few feet below 

the water level; 
 
■ Attach to a power source and commence purging operations; 
 
■ Using a flow meter or pail and a stopwatch, determine the flow rate and calculate the 

time required to remove the required volume of water from the well; 
 
■ Place the purge water in 55-gallon drums or handle as indicated in the SSWP; and 
 
■ Lower the pump by stages until it is just above the screen, and continue to purge until 

the required volume of water has been removed from the well.  In cases where the 
well will not yield water at a sufficient recharge rate, pump the well dry and allow it 
to recover. 

 
9.2.3  Non-Gas Contact Bladder Pumps 
 

■ Assemble the teflon tubing, pump, and charged control box; 
 
■ Procedures for purging with a bladder pump are the same as for a submersible pump 

(Section 9.2.2); and 
 
■ Be sure to adjust the flow rate to prevent violent jolting of the hose. 

 
9.2.4  Suction Pumps 
 

■ Assemble the pump, tubing, and power source; and 
 
■ Procedures for purging with a suction pump are the same as for a submersible pump 

(Section 9.2.2). 
 
9.3  Sampling 
 
 Groundwater samples can be obtained through the use of a number of groundwater sam-
pling devices.  Each groundwater sampling device has its advantages (and disadvantages) over 
other devices.  Ideally, groundwater sampling devices should be completely inert, economical to 
manufacturer, easily cleaned for reuse, able to operate at remote sites in the absence of power 
sources, and capable of delivering variable rates for both well purging and sample collection.  
There are several other factors to consider when choosing a groundwater sampling device and 
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care should be taken when selecting the device.  Refer to E & E Standard Operating Procedure 
for Groundwater Sampling Devices (ENV 3.6) for additional information. 
 
9.3.1  Bailers 
 

■ Make sure that clean plastic sheeting has been placed around the well; 
 
■ Attach a line to the bailer.  If a bailer was used for purging, the same bailer and line 

may be used for sampling; 
 
■ Lower the bailer slowly and gently into the well, taking care not to shake the well 

casing or splash the bailer into the water.  Lower the bailer to different points adjacent 
to the well screen to ensure that a representative water sample is collected; 

 
■ Slowly and gently retrieve the bailer from the well, avoiding contact with the well 

riser; 
 
■ Remove the cap from a sample container and place the cap on plastic sheeting or in a 

location where it will not be contaminated.  Refer to Section 9.6 for special considera-
tions for volatile organic analysis (VOA) samples; 

 
■ Slowly pour the water into the container; 
 
■ Filter and preserve samples as required by the SSWP.  Mark the water level on the 

container with a pen; 
 
■ Prepare the necessary QA samples as outlined in the SSWP; 
 
■ Record sample information in the field logbook or on field data sheets, and complete 

the C-O-C form; 
 
■ Package samples in accordance with the SSWP; and 
 
■ Repeat this process until all groundwater samples have been collected. 

 
9.3.2  Submersible Pumps 
 

■ Allow the monitoring well to recharge after purging, keeping the pump just above the 
screened interval; 

 
■ Attach a gate valve to the discharge hose, and reduce the flow rate to a manageable 

sampling rate; 
 
■ Prepare the sample containers; 
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■ If no gate valve is available, discharge the sample into a clean jar and fill the sample 
containers from the jar; 

 
■ Complete the sampling and documentation procedures as outlined in Section 9.3.1; 

and 
 
■ Upon completion, remove the pump and assembly and properly decontaminate the 

pump prior to use in the next well.  Do not reuse the discharge tubing. 
 
9.3.3  Bladder Pump 
 

■ Allow the well to recharge after purging; 
 
■ Prepare the sample containers; 
 
■ Turn the pump on.  Increase the cycle time and reduce the pressure to the minimum 

that will allow groundwater to come to the surface; 
 
■ Complete the sampling and documentation procedures as outlined in Section 9.3.1; 
 
■ Upon completion, remove the tubing from the well and either replace the teflon tub-

ing and bladder with new dedicated tubing and bladder, or properly decontaminate 
the existing material; 

 
■ Nonfiltered groundwater samples should be collected directly from the outlet tubing 

into the sample containers; and 
 
■ Filtered groundwater samples should be obtained by connecting the pump outlet tub-

ing directly to the filter unit.  The pump pressure should be reduced to prevent a pres-
sure buildup on the filter, which could damage the pump bladder. 

 
9.3.4  Suction Pumps 
 

■ Allow the well to recharge; 
 
■ Attach a gate valve to the discharge line if the suction pump discharge rate cannot be 

controlled, or discharge the sample into a clean glass jar and fill the sample containers 
from the jar; 

 
■ Sample as outlined in Section 9.3.1; and 
 
■ Upon completion, remove the tubing and properly decontaminate the pump prior to 

use in the next well.  Do not reuse the tubing. 
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9.4  Filtering 
 
 Samples being analyzed for total dissolved metals and total organic carbons (TOC) may 
require filtering.  Two types of filters are commonly used:  barrel filters and vacuum filters.  A 
barrel filter works with a bicycle pump, which is used to build up positive pressure in the cham-
ber containing the sample.  Water is then forced through 0.45-µm filter paper into a jar.  The bar-
rel itself is filled manually. 
 A vacuum filter involves two chambers:  the upper chamber contains the sample, and a 
0.45-µm filter divides the two chambers.  Using a portable vacuum pump, air is withdrawn from 
the lower chamber, creating a vacuum, which causes the sample to move through the filter into 
the lower chamber.  Repeated pumping may be required to drain all of the sample into the lower 
chamber.  If preservation of the samples is necessary, this should be done after filtering. 
 
9.5  Post-Operation 
 
 After all samples have been collected and preserved, the sampling equipment should be 
properly decontaminated to prevent cross-contamination of samples. 
 

■ Decontaminate all equipment according to the SSWP; 
 
■ Replace sampling equipment in storage containers; 
 
■ Prepare groundwater samples for shipment.  Check sample documentation and make 

sure samples are properly packed for shipment; and 
 
■ Organize field notes into a report format and transfer logging information to appro-

priate forms. 
 
9.6  Special Consideration for VOA Sampling 
 
 The proper collection of a sample for dissolved VOCs requires minimal disturbance of 
the sample to limit volatilization and subsequent loss of volatiles from the sample. 
 Sample retrieval systems suitable for the valid collection of volatile organic samples in-
clude: positive-displacement bladder pumps, gear-driven submersible pumps, and syringe sam-
plers and bailers.  Field conditions and other constraints will limit the choice of appropriate sys-
tems.  The principal objective is to provide a valid sample for analysis that has been subjected to 
the least amount of turbulence possible. 
 The following procedures should be followed when collecting VOA samples: 
 

■ Open the vial, set the cap in a clean place, and place the proper amount of preserva-
tives (HCl) in the vial; 

 
■ Fill the vial to the top until a convex meniscus forms on the top of the vial.  Do not 

overfill the vial; 
 

17 



TITLE: GROUNDWATER WELL SAMPLING 

CATEGORY: ENV 3.7 REVISED: March 1998 

 
 

 

■ Check that the cap has not been contaminated, and carefully cap the vial.  Place the 
cap directly over the top and screw down firmly.  Do not overtighten and break the 
cap; 

 
■ Invert the vial and tap gently.  If an air bubble appears, discard the sample and begin 

again.  It is imperative that no entrapped air remains in the sample vial; 
 
■ Place the VOA vial in a cooler, oriented so that it is lying on its side, not straight up; 

and 
 
■ The holding time, under most protocol parameters, for VOAs is 14 days (see Ta-

ble 1).  It is recommended that samples be shipped or delivered to the laboratory 
daily.  Ensure that the samples remain at 4°C, but do not allow them to freeze. 

 

10.  Calculations 
 Table 6 presents the volume of water in different size casings and holes.  To determine 
the volume of water in a well, the calculations are as follows: 
 

V = Tr2(0.163) 
 
where: 
 
 V = Static volume of well in gallons 
 
 T = Depth of water in well, measured in feet (determined by subtracting the static water 

level from the total depth of the well) 
 
 r = Inside radius of well casing, measured in inches 
 
 0.163 = A constant conversion factor for the conversion of the casing radius from  inches to 

feet and cubic feet to gallons 
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Table 6 Volume of Water in Casing or Hole 

Diameter of 
Casing or Hole 

(in) 
Gallons per 

Foot of Depth 
Cubic Feet per 
Foot of Depth 

Liter per Meter 
of Depth 

Cubic Meters 
per Meter of 

Depth 
1 0.041 0.0055 0.509 0.509 x 10-3 

1.5 0.092 0.0123 1.142 1.142 x 10-3 
2 0.163 0.0218 2.024 2.024 x 10-3 

2.5 0.255 0.0341 3.167 3.167 x 10-3 
3 0.367 0.0491 4.558 4.558 x 10-3 

3.5 0.500 0.0668 6.209 6.209 x 10-3 
4 0.653 0.0873 8.110 8.110 x 10-3 

4.5 0.826 0.1104 10.260 10.260 x 10-3 
5 1.020 0.1364 12.670 12.670 x 10-3 

5.5 1.234 0.1650 15.330 15.330 x 10-3 
6 1.469 0.1963 18.240 18.240 x 10-3 
7 2.000 0.2673 24.840 24.840 x 10-3 
8 2.611 0.3491 32.430 32.430 x 10-3 
9 3.305 0.4418 41.040 41.040 x 10-3 
10 4.080 0.5454 50.670 50.670 x 10-3 
11 4.937 0.6600 61.310 61.310 x 10-3 
12 5.875 0.7854 72.960 72.960 x 10-3 
14 8.000 1.0690 99.350 99.350 x 10-3 
16 10.440 1.3960 129.650 129.650 x 10-3 
18 13.220 1.7670 164.180 164.180 x 10-3 
20 16.320 2.1820 202.680 202.680 x 10-3 
22 19.750 2.6400 245.280 245.280 x 10-3 
24 23.500 3.1420 291.850 291.850 x 10-3 
26 27.580 3.6870 342.520 342.520 x 10-3 
28 32.000 4.2760 397.410 397.410 x 10-3 
30 36.720 4.9090 456.020 456.020 x 10-3 
32 41.780 5.5850 518.870 518.870 x 10-3 
34 47.160 6.3050 585.680 585.680 x 10-3 
36 52.880 7.0690 656.720 656.720 x 10-3 

1 Gallon = 3.785 liters 
1 Meter = 3.281 feet 
1 Gallon water weighs 8.33 lbs = 3.785 kilograms 
1 Liter water weighs 1 kilogram = 2.205 pounds 
1 Gallon per foot of depth = 12.419 liters per foot of depth 
1 Gallon per meter of depth = 12.319 x 103 cubic meters per meter of depth 
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11.  Quality Assurance/Quality Control 
 The objective of QA/QC is to identify and implement methodologies that limit the intro-
duction of error into sampling and analytical procedures.  Groundwater sampling protocols ap-
propriate to the data quality objectives and site conditions will define the specific procedures that 
will be followed for sampling events (see Figure 1). 
 There are seven primary areas of concern for QA in the collection of representative 
groundwater samples: 
 
■ The SSWP should be reviewed by all team personnel involved in the collection of the 

groundwater samples before any sampling is attempted, with attention to contaminant type 
and potential concentration variations; 

 
■ Log documentation should be reviewed to determine whether the required volume of purge 

water was removed from the well and that the temperature, electrical conductance, and pH 
had been stabilized to ensure that a representative water sample of the aquifer was obtained; 

 
■ The purging and sampling devices should be made of materials and utilized in a manner that 

will not interact with or alter the analysis; 
 
■ The results generated by these procedures are reproducible as demonstrated through the use 

of duplicate samples; 
 
■ The possibility of cross-contamination is reduced by collecting samples from the least con-

taminated well first.  Rinsate blanks should be incorporated where dedicated sampling and 
purging equipment is not utilized and decontamination of the equipment between sampling 
events is required; 

 
■ Samples are properly labeled, documented (C-O-C), preserved, and shipped; and 
 
■ A record of daily field activities, such as sample collection and tracking information, is kept 

in a bound book. 
 

12.  Data Validation 
 The data generated will be reviewed according to the QA/QC considerations presented in 
Section 11. 
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Figure 1  Generalized Flow Diagram of Groundwater Sampling Protocol 
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13.  Health and Safety 
 Depending on the site-specific contaminants, the type of personnel protective equipment 
(PPE) used during the purging and sampling of the wells is outlined in the SSSP.  The SSSP 
should be reviewed with specific emphasis placed on the safety procedures to be followed for the 
well sampling tasks.  Standard safe operating practices should be followed, such as minimizing 
contact with potential contaminants in both the vapor phase and liquid matrix through the use of 
respirators and protective clothing. 
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1.  Scope and Application 
 The purpose of this procedure is to provide a description of methods for preventing or 
reducing cross-contamination and general guidelines for designing and selecting decontamina-
tion procedures for use at potential hazardous waste sites.  The decontamination procedures cho-
sen will prevent introduction and cross-contamination of suspected contaminants in environ-
mental samples, and will protect the health and safety of site personnel. 
 

2.  Method Summary 
 Removing or neutralizing contaminants that have accumulated on personnel and equip-
ment ensures protection of personnel from permeating substances, reduces/eliminates transfer of 
contaminants to clean areas, prevents the mixing of incompatible substances, and minimizes the 
likelihood of sample contamination. 
 Cross-contamination can be removed by physical decontamination procedures.  The abra-
sive and non-abrasive methods include the use of brushes, high pressure water, air and wet blast-
ing, and high pressure Freon cleaning.  These methods should be followed by a wash/rinse proc-
ess using appropriate cleaning solutions.  A general protocol for cleaning with solutions is as fol-
lows: 
 

1. Physical removal. 
2. Non-phosphate detergent plus tap water. 
3. Tap water. 
4. 10% nitric acid. 
5. Distilled/deionized water rinse. 
6. Solvent rinse. 
7. Total air dry. 
8. Triple rinse with distilled/deionized water. 

 
 This procedure can be expanded to include additional or alternate solvent rinses that will 
remove specified target compounds if required by site-specific work plans (WP) or as directed by 
a particular client. 
 

3.  Interferences 
 The use of distilled/deionized water commonly available from commercial vendors may 
be acceptable for decontamination of sampling equipment provided that it has been verified by 
laboratory analysis to be analyte-free distilled/deionized water.  Distilled water available from 
local grocery stores and pharmacies is generally not acceptable for final decontamination rinses.  
Contaminant-free deionized water is available from commercial vendors and may be shipped di-
rectly to the site or your hotel. 
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 The use of an untreated potable water supply is not an acceptable substitute for tap water.  
Tap water may be used from any municipal water treatment system. 
 

4.  Equipment/Apparatus 
 The following are standard materials and equipment used as a part of the decontamina-
tion process: 
 

■ Appropriate protective clothing; 
 
■ Air purifying respirator (APR); 
 
■ Field log book; 
 
■ Non-phosphate detergent; 
 
■ Selected high purity, contaminant-free solvents; 
 
■ Long-handled brushes; 
 
■ Drop cloths (plastic sheeting); 
 
■ Trash containers; 
 
■ Paper towels; 
 
■ Galvanized tubs or equivalent (e.g., baby pools); 
 
■ Tap water; 
 
■ Contaminant-free distilled/deionized water; 
 
■ Metal/plastic container for storage and disposal of contaminated wash solutions; 
 
■ Pressurized sprayers, H2O; 
 
■ Pressurized sprayers, solvents; 
 
■ Trash bags; 
 
■ Aluminum foil; 
 
■ Sample containers; 
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■ Safety glasses or splash shield; and 
 
■ Emergency eyewash bottle. 

 

5.  Reagents 
 There are no reagents used in this procedure aside from decontamination solutions used 
for the equipment.  The type of decontamination solution to be used shall depend upon the type 
and degree of contamination present and as specified in the project/site-specific Quality Assur-
ance Project Plan (QAPP). 
 
 In general, the following solvents are utilized for decontamination purposes: 
 

■ 10% nitric acid wash ( reagent grade nitric acid diluted with deionized/distilled water 
– 1 part acid to 10 parts water)a; 

 
■ Acetone (pesticide grade)b ; 
 
■ Hexane (pesticide grade)b; 
 
■ Methanol; and 
 
■ Methylene chlorideb. 

 
 a Only if sample is to be analyzed for trace metals. 
 b Only if sample is to be analyzed for organics requiring specific or specialized decon-
tamination procedures.  These solvents must be kept away from samples in order to avoid con-
tamination by decon solvents. 
 

6.  Procedures 
 Decontamination is the process of removing or neutralizing contaminants that have ac-
cumulated on both personnel and equipment.  Specific procedures in each case are designed ac-
cordingly and may be identified in either the Health and Safety Plan (HSP), WP, QAPP, or all 
three. 
 As part of the HSP, a personnel decontamination plan should be developed and set up 
before any personnel or equipment enters the areas of potential contamination.  Decontamination 
procedures for equipment will be specified in the WP and the associated QAPP.  These plans 
should include: 
 

■ Number and layout of decontamination stations; 
 
■ Decontamination equipment needed (see Section 4); 
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■ Appropriate decontamination methods; 
 
■ Procedures to prevent contamination of clean areas; 
 
■ Methods and procedures to minimize worker contact with contaminants during re-

moval of protective clothing; 
 
■ Methods and procedures to prevent cross-contamination of samples and maintain 

sample integrity and sample custody; and 
 
■ Methods for disposal of contaminated clothing, equipment, and solutions. 

 
 Revisions to these plans may be necessary for health and safety when the types of protec-
tive clothing, site conditions, or on-site hazards are reassessed based on new information. 
 
Prevention of Contamination 
 
 Several procedures can be established to minimize contact with waste and the potential 
for contamination.  For example: 
 

■ Employing work practices that minimize contact with hazardous substances (e.g., 
avoid areas of obvious contamination, avoid touching potentially hazardous sub-
stances); 

 
■ Use of remote sampling, handling, and container-opening techniques; 
 
■ Covering monitoring and sampling equipment with plastic or other protective mate-

rial; 
 
■ Use of disposable outer garments and disposable sampling equipment with proper 

containment of these disposable items; 
 
■ Use of disposable towels to clean the outer surfaces of sample bottles before and after 

sample collection; and 
 
■ Encasing the source of contaminants with plastic sheeting or overpacks. 

 
 Proper procedures for dressing prior to entrance into contaminated areas will minimize 
the potential for contaminants to bypass the protective clothing.  Generally, all fasteners (zippers, 
buttons, snaps, etc.) should be used, gloves and boots tucked under or over sleeves and pant legs, 
and all junctures taped (see the Health and Safety Plan for these procedures). 
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Decontamination Methods 
 
 All personnel, samples, and equipment leaving the contaminated area of a site must be 
decontaminated to remove any chemicals or infectious organisms that may have adhered to them.  
Various decontamination methods will either physically remove, inactivate by chemical detoxifi-
cation/disinfection/sterilization, or remove contaminants by both physical and chemical means. 
 In many cases, gross contamination can be removed by physical means.  The physical 
decontamination techniques can be grouped into two categories: abrasive methods and non-
abrasive methods. 
 
6.1  Abrasive Cleaning Methods 
 
 Abrasive cleaning methods work by rubbing and wearing away the top layer of the sur-
face containing the contaminant.  The following reviews the available abrasive methods. 
 
Mechanical 
 
 Mechanical methods include using brushes with metal, nylon, or natural bristles.  The 
amount and type of contaminants removed will vary with the hardness of bristles, length of time 
brushing, and degree of brush contact.  Material may also be removed by using appropriate tools 
to scrape, pry, or otherwise remove adhered materials. 
 
Air Blasting 
 
 Air blasting equipment uses compressed air to force abrasive material through a nozzle at 
high velocities.  The distance between nozzle and surface cleaned, air pressure, and time of air 
blasting dictate cleaning efficiency.  The method’s disadvantages are its inability to control the 
exact amount of material removed and its large amount of waste generated. 
 
Wet Blasting 
 
 Wet blast cleaning involves the use of a suspended fine abrasive.  The abrasive/water 
mixture is delivered by compressed air to the contaminated area.  By using very fine abrasives, 
the amount of materials removed can be carefully controlled. 
 
6.2  Non-abrasive Cleaning Methods 
 
 Non-abrasive cleaning methods work by either dissolution or by forcing the contaminant 
off a surface with pressure.  In general, less of the equipment surface is removed using non-
abrasive methods. 
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High-Pressure Water 
 
 This method consists of a high-pressure pump, an operator controlled directional nozzle, 
and high-pressure hose.  Operating pressure usually ranges from 340 to 680 psi, which relates to 
flow rates of 20 to 140 lpm. 
 
Steam Cleaning  
 
 This method uses water delivered at high pressure and high temperature in order to re-
move accumulated solids and/or oils. 
 
Ultra-High-Pressure Water 
 
 This system produces a water jet from 1,000 to 4,000 atm.  This ultra-high-pressure spray 
can remove tightly-adhered surface films.  The water velocity ranges from 500 m/sec. (1,000 
atm) to 900 m/sec. (4,000 atm).  Additives can be used to enhance the cleaning action, if ap-
proved by the QAPP for the project. 
 
High-Pressure Freon Cleaning 
 
 Freon cleaning is a very effective method for cleaning cloth, rubber, plastic, and exter-
nal/internal metal surfaces.  Freon 113 (trichlorotriflorethane) is dense, chemically stable, rela-
tively non-toxic, and leaves no residue.  The vapor is easily removed from the air by activated 
charcoal.  A high pressure (1,000 atm) jet of liquid Freon 113 is directed onto the surface to be 
cleaned.  The Freon can be collected in a sump, filtered, and reused. 
 Physical removal of gross contamination should be followed by a wash/rinse process us-
ing cleaning solutions.  One or more of the following methods utilize cleaning solutions. 
 
Dissolving 
 
 Removal of surface contaminants can be accomplished by chemically dissolving them, 
although the solvent must be compatible with the equipment and protective clothing.  Organic 
solvents include alcohols, ethers, ketones, aromatics, straight-chain alkanes, and common petro-
leum products.  Halogenated solvents are generally incompatible with protective clothing and are 
toxic.  Table 1 provides a general guide to the solubility of contaminant categories in four types 
of solvents. 
 
Surfactants 
 
 Surfactants reduce adhesion forces between contaminants and the surface being cleaned 
and prevents reposition of the contaminants.  Non-phosphate detergents dissolved in tap water is 
an acceptable surfactant solution. 
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Rinsing 
 
 Contaminants are removed and rinsing through dilution, physical attraction, and solubili-
zation. 
 
Disinfection/Sterilization 
 
 Disinfectants are a practical means of inactivating infectious agents.  Unfortunately, stan-
dard sterilization methods are impractical for large equipment and personal protective clothing. 
 
6.3  Field Sampling Equipment Cleaning Procedures 
 
 The following steps for equipment cleaning should be followed for general field sampling 
activities. 
 

1. Physical removal (abrasive or non-abrasive methods). 
2. Scrub with non-phosphate detergent plus tap water. 
3. Tap water rinse. 
4. 10% nitric acid (required during sampling for inorganics only). 
5. Distilled/deionized water rinse. 
6. Solvent rinse (required during sampling for organics only). 
7. Total air dry (required during sampling for organics only). 
8. Triple rinse with distilled/deionized water. 

 
 Table 1 lists solvent rinses which may be required for elimination of particular chemicals.  
After each solvent rinse, the equipment should be air-dried and triple-rinsed with dis-
tilled/deionized water. 
 Solvent rinses are not necessarily required when organics are not a contaminant of con-
cern.  Similarly, an acid rinse is not necessarily required if analysis does not include inorganics. 
 NOTE: Reference the appropriate analytical procedure for specific decontamination solu-
tions required for adequate removal of the contaminants of concern. 
 Sampling equipment that requires the use of plastic or teflon tubing should be disassem-
bled, cleaned, and the tubing replaced with clean tubing, if necessary, before commencement of 
sampling or between sampling locations. 
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Table 1 Decontamination Solvents 

Solvent Soluble Contaminants 
Water Low-chain compounds 

Salts 
Some organic acids and other polar compounds

Dilute Bases 
For example: 
■ detergent 
■ soap 

Acidic compounds 
Phenol 
Thiols 
Some nitro and sulfonic compounds 

Organic Solvents: 
For example: 
■ alcohols (methanol) 
■ ethers 
■ ketones 
■ aromatics 
■ straight-chain alkanes (e.g., hexane) 
■ common petroleum products (e.g., fuel oil, 

kerosene) 

Nonpolar compounds (e.g., some organic com-
pounds) 

WARNING:  Some organic solvents can permeate and/or degrade the protective clothing. 
 

7.  Quality Assurance/Quality Control 
 QA/QC samples are intended to provide information concerning possible cross-
contamination during collection, handling, preparation, and packing of samples from field loca-
tions for subsequent review and interpretation.  A field blank (rinsate blank) provides an addi-
tional check on possible sources of contamination from ambient air and from sampling instru-
ments used to collect and transfer samples into sample containers. 
 A field blank (rinsate blank) consists of a sample of analyte-free water passed 
through/over a precleaned/decontaminated sampling device and placed in a clean area to attempt 
to simulate a worst-case condition regarding ambient air contributions to sample contamination. 
 Field blanks should be collected at a rate of one per day per sample matrix even if sam-
ples are not shipped that day.  The field blanks should return to the lab with the trip blanks origi-
nally sent to the field and be packed with their associated matrix. 
 The field blank places a mechanism of control on equipment decontamination, sample 
handling, storage, and shipment procedures.  It is also indicative of ambient conditions and/or 
equipment conditions that may affect the quality of the samples. 
 Holding times for field blanks analyzed by CLP methods begin when the blank is re-
ceived in the laboratory (as documented on the chain of parameters and associated analytical 
methods). 
 Holding times for samples and blanks analyzed by SW-846 or the 600 and 500 series be-
gins at the time of sample collection. 
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8.  Health and Safety 
 Decontamination can pose hazards under certain circumstances even though performed to 
protect health and safety.  Hazardous substances may be incompatible with decontamination 
methods (i.e., the method may react with contaminants to produce heat, explosion, or toxic prod-
ucts).  Decontamination methods may be incompatible with clothing or equipment (e.g., some 
solvents can permeate and/or degrade protective clothing).  Also, a direct health hazard to work-
ers can be posed from chemical decontamination solutions that may be hazardous if inhaled or 
may be flammable. 
 The decontamination solutions must be determined to be compatible before use.  Any 
method that permeates, degrades, or damages personal protective equipment should not be used.  
If decontamination methods do pose a direct health hazard, measures should be taken to protect 
personnel or modified to eliminate the hazard. 
 All site-specific safety procedures should be followed for the cleaning operation.  At a 
minimum, the following precautions should be taken: 
 

1. Safety glasses with splash shields or goggles, neoprene gloves, and laboratory apron 
should be worn. 

 
2. All solvent rinsing operations should be conducted under a fume hood or in open air. 
 
3. No eating, smoking, drinking, chewing, or any hand-to-mouth contact is permitted. 

 

9.  References 
Field Sampling Procedures Manual, New Jersey Department of Environmental Protection, 1988. 
 
A Compendium of Superfund Field Operations Methods, EPA 540/p-87/001. 
 
Engineering Support Branch Standard Operating Procedures and Quality Assurance Manual, 

USEPA Region IV, April 1, 1986. 
 
Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities, 

NIOSH/OSHA/USCG/EPA, October 1985. 
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GROUND WATER SAMPLING PROCEDURE 
LOW STRESS (Low Flow) PURGING AND SAMPLING 

 
I. SCOPE & APPLICATION 
 

This Low Stress (or Low-Flow) Purging and Sampling Procedure is the 
EPA Region II standard method for collecting low stress (low flow) 
ground water samples from monitoring wells.  Low stress Purging and 
Sampling results in collection of ground water samples from monitoring 
wells that are representative of ground water conditions in the 
geological formation.  This is accomplished by minimizing stress on 
the geological formation and minimizing disturbance of sediment that 
has collected in the well.  The procedure applies to monitoring wells 
that have an inner casing with a diameter of 2.0 inches or greater, 
and maximum screened intervals of ten feet unless multiple intervals 
are sampled. The procedure is appropriate for collection of ground 
water samples that will be analyzed for volatile and semi-volatile 
organic compounds (VOCs and SVOCs), pesticides, polychlorinated 
biphenyls (PCBs), metals, and microbiological and other contaminants 
in association with all EPA programs. 

 
This procedure does not address the collection of light or dense non-
aqueous phase liquids (LNAPL or DNAPL) samples, and should be used for 
aqueous samples only.  For sampling NAPLs, the reader is referred to 
the following EPA publications: DNAPL Site Evaluation (Cohen & Mercer, 
1993) and the RCRA Ground-Water Monitoring: Draft Technical Guidance 
(EPA/530-R-93-001), and references therein. 

 
II. METHOD SUMMARY 
 

The purpose of the low stress purging and sampling procedure is 
to collect ground water samples from monitoring wells that are 
representative of ground water conditions in the geological 
formation.  This is accomplished by setting the intake velocity 
of the sampling pump to a flow rate that limits drawdown inside 
the well casing. 

 
Sampling at the prescribed (low) flow rate has three primary benefits. 
First, it minimizes disturbance of sediment in the bottom of the well, 
thereby producing a sample with low turbidity (i.e., low concentration 
of suspended particles).  Typically, this saves time and analytical 
costs by eliminating the need for collecting and analyzing an 
additional filtered sample from the same well.  Second, this procedure 
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minimizes aeration of the ground water during sample collection, which 
improves the sample quality for VOC analysis.  Third, in most cases 
the procedure significantly reduces the volume of ground water purged 
from a well and the costs associated with its proper treatment and 
disposal. 

 
III. ADDRESSING POTENTIAL PROBLEMS 
 

Problems that may be encountered using this technique include a) 
difficulty in sampling wells with insufficient yield; b) failure of 
one or more key indicator parameters to stabilize; c) cascading of 
water and/or formation of air bubbles in the tubing; and d) cross-
contamination between wells. 

 
Insufficient Yield 
Wells with insufficient yield (i.e., low recharge rate of the well) 
may dewater during purging. Care should be taken to avoid loss of 
pressure in the tubing line due to dewatering of the well below the 
level of the pump’s intake. Purging should be interrupted before the 
water level in the well drops below the top of the pump, as this may 
induce cascading of the sand pack.  Pumping the well dry should 
therefore be avoided to the extent possible in all cases.  Sampling 
should commence as soon as the volume in the well has recovered 
sufficiently to allow collection of samples.  Alternatively, ground 
water samples may be obtained with techniques designed for the 
unsaturated zone, such as lysimeters. 

 
 
      

Failure to Stabilize Key Indicator Parameters  
 

If one or more key indicator parameters fails to stabilize after 4 
hours, one of four options should be considered: a) continue purging 
in an attempt to achieve stabilization; b) discontinue purging, do not 
collect samples, and document attempts to reach stabilization in the 
log book; c) discontinue purging, collect samples, and document 
attempts to reach stabilization in the log book; or d) Secure the 
well, purge and collect samples the next day (preferred).  The key 
indicator parameter for samples to be analyzed for VOCs is dissolved 
oxygen.  The key indicator parameter for all other samples is 
turbidity. 

 
Cascading 
To prevent cascading and/or air bubble formation in the tubing, care 
should be taken to ensure that the flow rate is sufficient to maintain 
pump suction.  Minimize the length and diameter of tubing (i.e., 1/4 
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or 3/8 inch ID) to ensure that the tubing remains filled with ground 
water during sampling.   

 
Cross-Contamination 

 
To prevent cross-contamination between wells, it is strongly 
recommended that dedicated, in-place pumps be used.  As an 
alternative, the potential for cross-contamination can be reduced by 
performing the more thorough “daily” decontamination procedures 
between sampling of each well in addition to the start of each 
sampling day (see Section VII, below).    

 
Equipment Failure 

 
Adequate equipment should be on-hand so that equipment failures do not 
adversely impact sampling activities. 

 
IV. PLANNING DOCUMENTATION AND EQUIPMENT 
 

 Approved site-specific Field Sampling Plan/Quality Assurance 
Project Plan (QAPP).  This plan must specify the type of pump and 
other equipment to be used.  The QAPP must also specify the depth 
to which the pump intake should be lowered in each well.  
Generally, the target depth will correspond to the mid-point of 
the most permeable zone in the screened interval. Borehole 
geologic and geophysical logs can be used to help select the most 
permeable zone. However, in some cases, other criteria may be 
used to select the target depth for the pump intake.  In all 
cases, the target depth must be approved by the EPA 
hydrogeologist or EPA project scientist.  

  
 Well construction data, location map, field data from last 

sampling event. 
 

 Polyethylene sheeting. 
 

 Flame Ionization Detector (FID) and Photo Ionization Detector 
(PID). 

 
 Adjustable rate, positive displacement ground water sampling pump 

(e.g., centrifugal or bladder pumps constructed of stainless 
steel or Teflon).  A peristaltic pump may only be used for 
inorganic sample collection. 

 
 Interface probe or equivalent device for determining the presence 

or absence of NAPL.  
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 Teflon or Teflon-lined polyethylene tubing to collect samples for 

organic analysis. Teflon or Teflon-lined polyethylene, PVC, Tygon 
or polyethylene tubing to collect samples for inorganic analysis. 
 Sufficient tubing of the appropriate material must be available 
so that each well has dedicated tubing.  

 
    Water level measuring device, minimum 0.01 foot accuracy, 

(electronic preferred for tracking water level drawdown during 
all pumping operations). 

 
 Flow measurement supplies (e.g., graduated cylinder and stop 

watch or in-line flow meter). 
 Power source (generator, nitrogen tank, etc.). 
 Monitoring instruments for indicator parameters. Eh and dissolved 

oxygen must be monitored in-line using an instrument with a 
continuous readout display. Specific conductance, pH, and 
temperature may be monitored either in-line or using separate 
probes.  A nephalometer is used to measure turbidity.  

 
 Decontamination supplies (see Section VII, below). 

 
 Logbook (see Section VIII, below). 

 
 Sample bottles. 

 
 Sample preservation supplies (as required by the analytical 

methods). 
 

 Sample tags or labels, chain of custody. 
 
V. SAMPLING PROCEDURES 
 

Pre-Sampling Activities 
 

1. Start at the well known or believed to have the least 
contaminated ground water and proceed systematically to the well 
with the most contaminated ground water.  Check the well, the 
lock, and the locking cap for damage or evidence of tampering.  
Record observations. 

 
2. Lay out sheet of polyethylene for placement of monitoring and 

sampling equipment. 
 

3. Measure VOCs at the rim of the unopened well with a PID and FID 
instrument and record the reading in the field log book. 
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4. Remove well cap. 

 
5. Measure VOCs at the rim of the opened well with a PID and an FID 

instrument and record the reading in the field log book. 
6. If the well casing does not have a reference point (usually a V-

cut or indelible mark in the well casing), make one. Note that 
the reference point should be surveyed for correction of ground 
water elevations to the mean geodesic datum (MSL). 

 
7. Measure and record the depth to water (to 0.01 ft) in all wells 

to be sampled prior to purging.  Care should be taken to minimize 
disturbance in the water column and dislodging of any particulate 
matter attached to the sides or settled at the bottom of the 
well. 

 
8. If desired, measure and record the depth of any NAPLs using an 

interface probe.  Care should be taken to minimize disturbance of 
any sediment that has accumulated at the bottom of the well.  
Record the observations in the log book.  If LNAPLs and/or DNAPLs 
are detected, install the pump at this time, as described in step 
9, below.  Allow the well to sit for several days between the 
measurement or sampling of any DNAPLs and the low-stress purging 
and sampling of the ground water.  

 
Sampling Procedures 

 
9.  Install Pump: Slowly lower the pump, safety cable, tubing and 

electrical lines into the well to the depth specified for that 
well in the EPA-approved QAPP or a depth otherwise approved by 
the EPA hydrogeologist or EPA project scientist.  The pump intake 
must be kept at least two (2) feet above the bottom of the well 
to prevent disturbance and resuspension of any sediment or NAPL 
present in the bottom of the well.  Record the depth to which the 
pump is lowered.  
 

10. Measure Water Level: Before starting the pump, measure the water 
level again with the pump in the well.  Leave the water level 
measuring device in the well.   

 
11. Purge Well: Start pumping the well at 200 to 500 milliliters 

per minute (ml/min).  The water level should be monitored 
approximately every five minutes.  Ideally, a steady flow 
rate should be maintained that results in a stabilized water 
level (drawdown of 0.3 ft or less). Pumping rates should, if 
needed, be reduced to the minimum capabilities of the pump 
to ensure stabilization of the water level.  As noted above, 
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care should be taken to maintain pump suction and to avoid 
entrainment of air in the tubing.  Record each adjustment 
made to the pumping rate and the water level measured 
immediately after each adjustment.  

    
12. Monitor Indicator Parameters:  During purging of the well, 

monitor and record the field indicator parameters (turbidity, 
temperature, specific conductance, pH, Eh, and DO) approximately 
every five minutes.  The well is considered stabilized and ready 
for sample collection when the indicator parameters have 
stabilized for three consecutive readings as follows (Puls and 
Barcelona, 1996):  

+0.1 for pH  
+3% for specific conductance (conductivity) 
+10 mv for redox potential  
+10% for DO and turbidity 

 
Dissolved oxygen and turbidity usually require the longest time 
to achieve stabilization. The pump must not be removed from the 
well between purging and sampling. 
 

13. Collect Samples: Collect samples at a flow rate between 100 and 
250 ml/min and such that drawdown of the water level within the 
well does not exceed the maximum allowable drawdown of 0.3 ft.  
VOC samples must be collected first and directly into sample 
containers.  All sample containers should be filled with minimal 
turbulence by allowing the ground water to flow from the tubing 
gently down the inside of the container.  

 
Ground water samples to be analyzed for volatile organic 
compounds (VOCs) require pH adjustment.  The appropriate EPA 
Program Guidance should be consulted to determine whether pH 
adjustment is necessary.  If pH adjustment is necessary for VOC 
sample preservation, the amount of acid to be added to each 
sample vial prior to sampling should be determined, drop by drop, 
on a separate and equal volume of water (e.g., 40 ml).  Ground 
water purged from the well prior to sampling can be used for this 
purpose.  

 
14. Remove Pump and Tubing: After collection of the samples, the 

tubing, unless permanently installed, must be properly discarded 
or dedicated to the well for resampling by hanging the tubing 
inside the well.  

 
15. Measure and record well depth. 

 
16. Close and lock the well. 
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VI. FIELD QUALITY CONTROL SAMPLES 
 

Quality control samples must be collected to determine if sample 
collection and handling procedures have adversely affected the quality 
of the ground water samples. The appropriate EPA Program Guidance 
should be consulted in  preparing the field QC sample requirements of 
the site-specific QAPP. 

 
All field quality control samples must be prepared exactly as regular 
investigation samples with regard to sample volume, containers, and 
preservation.  The following quality control samples should be 
collected during the sampling event:   

 
 Field duplicates 
  Trip blanks for VOCs only 
 Equipment blank (not necessary if equipment is dedicated to the 

well) 
 
As noted above, ground water samples should be collected 
systematically from wells with the lowest level of contamination 
through to wells with highest level of contamination.  The equipment 
blank should be collected after sampling from the most contaminated 
well. 

 
VII. DECONTAMINATION 

 
Non-disposable sampling equipment, including the pump and support 
cable and electrical wires which contact the sample, must be 
decontaminated thoroughly each day before use (“daily decon”) and 
after each well is sampled (“between-well decon”).  Dedicated, 
in-place pumps and tubing must be thoroughly decontaminated using 
“daily decon” procedures (see #17, below) prior to their initial use. 
 For centrifugal pumps, it is strongly recommended that non-disposable 
sampling equipment, including the pump and support cable and 
electrical wires in contact with the sample, be decontaminated 
thoroughly each day before use (“daily decon”).   

 
EPA’s field experience indicates that the life of centrifugal pumps 
may be extended by removing entrained grit. This also permits 
inspection and replacement of the cooling water in centrifugal pumps. 
 All non-dedicated sampling equipment (pumps, tubing, etc.) must be 
decontaminated after each well is sampled (“between-well decon,” see 
#18 below). 

 
17. Daily Decon  
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A) Pre-rinse: Operate pump in a deep basin containing 8 to 10 
gallons of potable water for 5 minutes and flush other equipment 
with potable water for 5 minutes. 

 
B) Wash: Operate pump in a deep basin containing 8 to 10 gallons 
of a non-phosphate detergent solution, such as Alconox, for 5 
minutes and flush other equipment with fresh detergent solution 
for 5 minutes.  Use the detergent sparingly.  

 
C) Rinse: Operate pump in a deep basin of potable water for 5 
minutes and flush other equipment with potable water for 5 
minutes.   

 
D) Disassemble pump. 

 
E) Wash pump parts: Place the disassembled parts of the pump into 
a deep basin containing 8 to 10 gallons of non-phosphate 
detergent solution.  Scrub all pump parts with a test tube brush. 
  

 
F) Rinse pump parts with potable water. 

 
G) Rinse the following pump parts with distilled/ deionized 
water: inlet screen, the shaft, the suction interconnector, the 
motor lead assembly, and the stator housing. 

  
H) Place impeller assembly in a large glass beaker and rinse with 
1% nitric acid (HNO3).   

 
I) Rinse impeller assembly with potable water.     

 
J) Place impeller assembly in a large glass bleaker and rinse 
with isopropanol. 

 
K) Rinse impeller assembly with distilled/deionized water.   

 
18.  Between-Well Decon 

 
A) Pre-rinse: Operate pump in a deep basin containing 8 to 10 
gallons of potable water for 5 minutes and flush other equipment 
with potable water for 5 minutes. 
B) Wash: Operate pump in a deep basin containing 8 to 10 gallons 
of a non-phosphate detergent solution, such as Alconox, for 5 
minutes and flush other equipment with fresh detergent solution 
for 5 minutes.  Use the detergent sparingly.  

 



GW Sampling SOP 
FINAL 

March 16, 1998 
 

 
 

9 

C) Rinse: Operate pump in a deep basin of potable water for 5 
minutes and flush other equipment with potable water for 5 
minutes. 

 
    D) Final Rinse: Operate pump in a deep basin of 

distilled/deionized water to pump out 1 to 2 gallons of this 
final rinse water. 

 
 

VIII. FIELD LOG BOOK 
 

A field log book must be kept each time ground water monitoring 
activities are conducted in the field.  The field log book should 
document the following: 
 Well identification number and physical condition. 
 Well depth, and measurement technique. 
 Static water level depth, date, time, and measurement technique. 
 Presence and thickness of immiscible liquid layers and detection 

method. 
 Collection method for immiscible liquid layers. 
 Pumping rate, drawdown, indicator parameters values, and clock 

time, at three to five minute intervals; calculate or measure 
total volume pumped. 

 Well sampling sequence and time of sample collection. 
 Types of sample bottles used and sample identification numbers. 
 Preservatives used. 
 Parameters requested for analysis. 
 Field observations of sampling event. 
 Name of sample collector(s). 
 Weather conditions. 
 QA/QC data for field instruments. 

 
IX. REFERENCES 
 
Cohen, R.M. and J.W. Mercer, 1993, DNAPL Site Evaluation, C.K. Smoley 
Press, Boca Raton, Florida. 
  
Puls, R.W. and M.J. Barcelona, 1996, Low-Flow (Minimal Drawdown) Ground-
water Sampling Procedures, EPA/540/S-95/504. 
 
U.S. EPA, 1993, RCRA Ground-Water Monitoring: Draft Technical Guidance, 
EPA/530-R-93-001. 
 
U.S. EPA Region II, 1989, CERCLA Quality Assurance Manual. 
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