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SECTION 1 

Introduction  
This Pilot Study Report summarizes the activities performed and data obtained during the In-situ Chemical 
Oxidation (ISCO) and Enhanced In-situ Bioremediation (EISB) Pilot Study conducted at Area of Concern (AOC) 
I, located at the Former Naval Ammunition Support Detachment (NASD), Vieques, Puerto Rico (Figures 1, 2, 
and 3). AOC I is approximately 1 acre in size and was a former asphalt plant that operated from the 1960s 
through 1988. The Municipality of Vieques (MOV) owns the land within which AOC I is located. 

This report is prepared under the United States Department of the Navy (Navy), Naval Facilities Engineering 
Command, Atlantic Division, Comprehensive Long-term Environmental Action–Navy (CLEAN) Contract 
N62470-08-D-1000, Contract Task Order 083, for submittal to the Naval Facilities Engineering Command 
(NAVFAC) Atlantic Division, United States Environmental Protection Agency (USEPA) Region 2, and the 
Commonwealth of Puerto Rico Environmental Quality Board (EQB). The Navy, USEPA, and EQB, together 
with the United States Fish and Wildlife Service (USFWS) for land owned by the Department of Interior 
(DOI), work jointly as the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) Environmental Restoration Program (ERP) Technical Subcommittee.  

A Remedial Investigation (RI) conducted at AOC I identified six constituents of concern (COCs) within 
groundwater: benzene, bis(2-ethylhexyl)phthalate, 1,2-dichloroethane, 1,2-dichloropropane, 2-methyl-
napthalene, and naphthalene (CH2M HILL, 2008a). No COCs were identified in soil. Prior to the In-situ 
Remediation Pilot Study, COC concentrations in groundwater were limited to a relatively small area, 
demonstrated a declining trend over multiple years, and were relatively low. Evaluation of the RI and post-RI 
groundwater data indicated that although already low, certain COC concentrations could require more than 
a decade to decrease to acceptable levels. Therefore, a Pilot Study was implemented to determine if 
accelerated achievement of acceptable COC concentrations was possible.  

The Pilot Study was implemented in a two-step systematic approach (ISCO directly followed by EISB) to 
initially oxidize organics and then increase the intrinsic biodegradation rate to reduce the attenuation time 
needed to achieve acceptable COC concentrations in groundwater. The baseline monitoring and ISCO 
injection were initiated in March 2010, followed by a post-injection monitoring event, application of EISB, 
and then three additional post-injection performance monitoring events, with the last monitoring event 
completed in November 2012.  

The pertinent planning documents that set the framework for the implementation of the Pilot Study 
comprise the Final In-Situ Remediation Pilot Studies (AOC E and AOC I Sites) Sampling and Analysis Plan, 
Former Naval Ammunition Support Detachment, Vieques, Puerto Rico (CH2M HILL, 2010a), hereafter 
referred to as the Pilot Study Sampling and Analysis Plan (SAP), and the Technical Memorandum entitled 
Proposed Pilot Study of In-Situ Remediation at Vieques AOC I (CH2M HILL, 2008b). Results from the baseline 
monitoring, ISCO injection event, and the first performance monitoring event were documented in the 
report entitled: Status Report, Area of Concern I, In-Situ Remediation Pilot Study (CH2M HILL, 2011). 
Pertinent information from the Status Report is included in this Pilot Study Report.  

1.1 Pilot Study Objectives and Goals 
The objectives of the Pilot Study were to: 

• Determine if the groundwater Pilot Study technologies could reduce the groundwater COC 
concentrations to acceptable levels. 

• Determine if the Pilot Study technologies could reduce the groundwater cleanup timeframe (relative to 
that predicted by natural attenuation alone).  

ES031813232729VBO 1-1 



IN-SITU REMEDIATION PILOT STUDY REPORT AREA OF CONCERN I (AOC I) 
 

The Pilot Study approach consisted of an ISCO injection of sodium persulfate (sodium hydroxide alkaline 
activated Klozur) into four existing 2-inch-diameter monitoring wells (MW-02, MW-03, MW-04, and MW-07, 
as shown in Figure 4), followed by EISB by placing oxygen releasing compound (ORC) “socks” into the same 
monitoring wells and into one additional downgradient monitoring well (MW-05). Periodic groundwater 
monitoring (COC, geochemical, and microbial, as applicable) during March 2010 (pre-injection [a.k.a., 
baseline]), November 2010, and November 2011 were planned to evaluate the effectiveness of the Pilot 
Study technologies. Although the data collected during the planned Pilot Study performance monitoring 
period indicated COC concentrations had decreased to acceptable levels, the ERP Technical Subcommittee 
concurred during the February 2012 meeting to collect two additional rounds of samples to ensure rebound 
did not occur and that no further action is warranted (CH2M HILL, 2012). These two sampling events 
occurred in May and November 2012.  

The following Pilot Study Preliminary Remediation Goals (PRGs) were developed based upon the USEPA 
Maximum Contaminant Levels (MCLs), or other standards for constituents without MCLs.  

µg/L = micrograms per liter; HI = hazard index; MCL = maximum contaminant level; PRWQS = Puerto Rico Water Quality Standards 
* A Pilot Study PRG of 1.4 µg/L was originally selected solely to represent a conservative screening value to evaluate the technical 
implementability and effectiveness of the proposed Pilot Study technology. The value of 6.1 µg/L is hazard index based, using the 
December 2012 RSL for tap water for non-carcinogenic endpoints, and is more appropriate to use as a PRG.  

The 2011 Edition of the Drinking Water Standards and Health Advisories (issued by the USEPA Office of 
Water) indicates that the cancer classification of naphthalene is “I – inadequate information to assess 
carcinogenic potential.”  The Lifetime Health Advisory (HA) Level of 100 µg/L for naphthalene is defined as 
the concentration of naphthalene in drinking water that is not expected to cause any adverse 
noncarcinogenic effects for a lifetime of exposure. In the updated 2012 Edition of the Drinking Water 
Standards and Health Advisories, the HA Level of 100 µg/L for naphthalene is unchanged.  

The Record of Decision (ROD) entries contained in the USEPA CERCLIS Public Access Database were searched 
for naphthalene cleanup goals in EPA Region 2. For the nine Superfund Sites where quantitative cleanup 
goals were available for naphthalene, goals ranged from 10 to 300 µg/L. A PRG of 10 µg/L was selected for 
three sites in New York, as stipulated in the NYSDEC Groundwater Standards, based on a non-carcinogenic 
endpoint HI of 1 with an uncertainty factor (UF) of 10 for “Group C” carcinogens to provide sufficient 
protection from possible carcinogenic effects. Additionally, naphthalene does not have a groundwater 
standard (SG) in the Puerto Rico Water Quality Standards (PRWQS).  

The May 2013 USEPA Regional Screening Level (RSL) Table provides carcinogenic inhalation toxicity values 
for naphthalene, with a tap water RSL of 0.14 µg/L corresponding to a 1x10-6 excess lifetime cancer risk 
(ELCR) (or 14 µg/L corresponding to 1x10-4 ELCR). USEPA’s target range for ELCR is 1x10-4 to 1x10-6. The 
2013 RSL table also identifies a tap water RSL of 6.1 µg/L for non-carcinogenic endpoints, based on an HI of 1 
(for cumulative exposures via ingestion/dermal/inhalation).   

Based on the above information, the HI-based PRG of 6.1 µg/L, especially considering it is within the USEPA’s acceptable ELCR range, 
is used as the PRG for naphthalene. 

COCs Pilot Study PRGs Source of PRGs 

Benzene 5 µg/L MCL 

Bis (2-ethylhexyl) phthalate 6 µg/L MCL 

1,2-Dichloroethane 3.8 µg/L PRWQS for Groundwater-SG, lower than MCL of 5 µg/L 

1,2-Dichloropropane 5 µg/L MCL 

2-Methylnaphthalene 27 µg/L HI of 1: not a potential carcinogen, based on the December 2012 EPA 
Regional Screening Level 

Naphthalene 6.1 µg/L* HI based, (using December 2012 RSL for tap water for non-carcinogenic 
endpoints).  
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1.2 Site Background 
Vieques is located in the Caribbean Sea approximately 7 miles southeast of the eastern tip of the island of 
Puerto Rico (Figure 1). Vieques is the largest offshore island of the Commonwealth of Puerto Rico. It is 
approximately 20 miles long and 4.5 miles wide, and has an area of approximately 33,088 acres (51 square 
miles). 

The Navy purchased large portions of Vieques in the early 1940s to conduct activities related to military 
training. Site operations within the Former NASD consisted mainly of ammunition loading and storage, 
vehicle and facility maintenance, and some training. The Navy ceased facility-wide operations on the Former 
NASD on April 30, 2001, in accordance with Presidential Directive to the Secretary of Defense of January 30, 
2000, when the land was transferred to the DOI, MOV, and the Puerto Rico Conservation Trust. The property 
that contains AOC I was transferred to the MOV.  

On February 11, 2005, the Atlantic Fleet Weapons Training Area – Vieques was placed on the National 
Priorities List (NPL), which required all subsequent environmental restoration activities for Navy Installation 
Restoration (IR) sites on Vieques to be conducted under CERCLA. On September 7, 2007, the Navy, DOI, 
USEPA, and PREQB executed a Federal Facility Agreement (FFA) that establishes the procedural framework 
and schedule for implementing the CERCLA response actions for Vieques.  

AOC I is a former asphalt plant, located approximately 900 feet south of Mosquito Pier, adjacent to an active 
rock quarry within the former NASD and current MOV property. The asphalt plant was in operation from the 
1960s through 1988. The former asphalt plant comprised a large concrete pad, asphalt mixing drum, earthen 
ramp, two concrete-paved containment areas, and an area where two diesel fuel aboveground storage 
tanks (ASTs) were located (Figure 3). 

The AOC I area occupies approximately 1 acre, but the asphalt plant itself occupied a considerably smaller 
area. The topography of the site is relatively flat; stormwater at and in the immediate vicinity of the former 
asphalt plant was observed to pond at the site during a rain event rather than run off. At the northern, 
eastern, and southern margins of the site, the topography slopes downward to Route 200 (to the north), the 
quarry (to the south), and a drainage ditch for the quarry (to the east). Currently there is no continuous 
human presence or use of the site other than potentially as a passageway for trucks to/from the rock quarry 
from Route 200. The area that includes the site is fenced to discourage trespassing. Ecological habitat at the 
former asphalt plant is minimal, consisting primarily of scrub grass, brush, and small trees growing in and 
around the former asphalt plant structures and through the gravel-covered terrain. No federally-protected 
species or preferred habitats were observed at AOC I, nor are any cultural resources present at the site. 

1.3 Previous Investigations 
Previous environmental investigations conducted at AOC I prior to the implementation of the Pilot Study 
comprise: 

• An Environmental Baseline Survey (EBS) was conducted in 2000 to disclose relevant information 
regarding the environmental condition of the site prior to property transfer of the former NASD (ERM, 
2000). A reconnaissance of AOC I was conducted that identified two concrete-bermed containment 
areas with sumps. Three surface soil samples were collected. The EBS concluded that AOC I should be 
further investigated under the IR Program.  

• An Expanded Preliminary Assessment (PA)/Site Inspection (SI) was conducted at AOC I in 2000 that 
consisted of an ecological survey and soil sampling from 26 co-located surface soil and subsurface soil 
samples to determine whether a release had occurred. The Expanded PA/SI recommended the site be 
investigated further in an RI to delineate the extent of surface soil impacts at the site and conduct a risk 
assessment (CH2M HILL, 2002).  
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• RI activities were conducted in 2004, 2005, and 2006 that included surface soil sampling at 18 locations, 
subsurface soil sampling at 7 locations, and installing and sampling 9 monitoring wells (CH2M HILL, 
2005; 2008a). The baseline Human Health Risk Assessment (HHRA) identified six COCs in groundwater. 
No human health COCs were identified in soil because the potential risks associated with the chemical 
constituents detected in soil were within acceptable limits (CH2M HILL, 2008a). Additionally, the soil 
concentrations of the six groundwater COCs were also lower than the concentrations that would likely 
need to be present to pose a leaching-to-groundwater concern. The Ecological Risk Assessment (ERA) 
concluded there were no unacceptable risk for ecological receptors at AOC I (CH2M HILL, 2008a).  

• To help determine the appropriate path forward for the site, a post-RI round of groundwater samples 
was collected in July 2008 since 2 years had elapsed since the last RI sampling event.  

1.4 Conceptual Site Model 
The surficial material at the site comprises gravel fill interspersed with silty clay and sand. Beneath the thin 
veneer of fill, the soil zone at the site is relatively thin (generally 2 to 9 feet thick) and consists of well-graded 
gravel with sand of the Qa geologic unit (Quaternary or Holocene alluvium). Andesite bedrock lies below the 
soil, generally weathered at its surface. Figure 5 shows a geologic cross section through the site. 

The upper portion of the bedrock is unsaturated. Depth to groundwater typically ranges from 14 to 22 feet 
below ground surface (bgs), with seasonal fluctuation up to approximately 9 feet. The directions and rates of 
groundwater movement in the andesite bedrock are confined by the size, frequency, and orientation of 
fractures and by the hydraulic gradient and, therefore, can be quite variable on the small-scale. However, 
the general direction of groundwater flow at AOC I for all eight rounds of water level measurements is 
northwest toward the Vieques Passage.  

The hydraulic conductivity measured in 2004 and 2006 ranged from 0.1 foot per day (ft/day) to 8.6 ft/day  
(CH2M HILL, 2008b). The northern area of the site (represented by well MW-06) has the lowest hydraulic conductivity of  
0.1 ft/day, while average hydraulic conductivity in southern and central portion of the site (represented by wells 
MW01 through MW-05) is 4.1 ft/day. The horizontal hydraulic gradient in the southern and central portion of 
AOC I ranges from approximately flat (November 2012) to approximately 0.005 feet per foot (ft/ft) (November 
2011), but increases to a range of approximately 0.015 ft/ft (November 2012) to 0.032 ft/ft (November 2011) in 
the northern portion of AOC I. Based on the above information, a relatively low groundwater velocity ranging 
from 3 to 16 feet per year is suggested, with higher seepage velocity observed in the southern and central 
portion of the AOC I (CH2M HILL, 2010a).  

The conceptual site model of AOC I is presented in Figure 6, which shows the historical features and 
potential contaminant migration routes. Based on the historical activities and extent of contamination 
identified during the RI and related investigations, releases occurred during past asphalt plant operations, 
likely in the form of minor drips and spills. The primary route of contaminant migration was likely vertical 
leaching through soil and bedrock to groundwater and subsequent transport with groundwater flow through 
fractures in the bedrock. However, the data show the extent of contamination was generally limited to the 
immediate vicinity of the former asphalt plant. Further, the pre-Pilot Study contaminant levels present in 
environmental media were relatively low with respect to human health-based and ecological-based 
screening values. No unacceptable human health or ecological risks were identified in soil at the site. 
However, COCs were identified in groundwater; COC concentrations in groundwater prior to the ISCO/EISB 
Pilot Study (i.e., from 2004 through 2008) are presented in Figure 7. Concentrations exceeding PRGs were 
limited to the area of MW-04, MW-05, and MW-07, which is the area immediately underlying the main 
operational activities of the former asphalt plant. However, data from the last sampling event prior to the 
start of the pilot study show the area of exceedance was limited to MW-07. 
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SECTION 2 

Pilot Study Field Activities 
A summary of the Pilot Study field activities completed to date at AOC I is provided in Table 1. Site 
monitoring/injection wells are shown in Figure 4. The basis for the pilot study field activities can be found in 
the Pilot Study SAP (CH2M HILL, 2010a). The Vieques Technical Subcommittee, comprising representatives 
of the Navy, USEPA, and EQB, concurred on the wells to include in the Pilot Study based on historical data 
and Pilot Study objectives. Wells MW-01, MW-06, MW-08, and MW-09 were excluded from contaminant 
analysis during the Pilot Study because they were either upgradient of (MW-01) or far downgradient from 
(MW-06, MW-08, and MW-09) the area of contamination. These wells had been installed during the RI for 
the purposes of nature and extent determination but were not relevant to the Pilot Study. Due to the small 
size of the groundwater plume and slow groundwater velocity rates (3 to 16 ft/yr), MW-02, MW-03, MW-04, 
MW-05, and MW-07 were determined by the Technical Subcommittee as the appropriate wells to be used 
for monitoring contaminant concentrations during the Pilot Study. 

2.1 Baseline Monitoring  
Groundwater elevations were measured from nine AOC I monitoring wells on March 15, 2010 (Table 2). 
Groundwater samples were collected from five monitoring wells (MW-02, MW-03, MW-04, MW-05, and 
MW-07) between March 18 and 22, 2010. Low-flow sampling techniques were used to purge and collect 
groundwater samples. Field readings (including turbidity) conducted during sampling were recorded on well 
purging forms, which are provided in Appendix A. Stabilized field parameters are listed in Table 3. Persulfate 
concentrations measured with a field test kit at time of sampling are provided in Table 4. Persulfate 
concentrations were measured to provide a pre-injection baseline. All sampling activities were conducted in 
accordance with the Pilot Study SAP.  

2.2 In-Situ Chemical Oxidation Injection 
During the Pilot Study design, the oxidant (persulfate) demand was estimated based on: a) the historical 
groundwater geochemical data and water quality parameters (showing the anaerobic nature of the 
subsurface and likelihood of reduced iron and manganese exerting a demand on persulfate), b) the 
stoichiometric demand based on the historical COC concentrations, and c) professional judgment from 
numerous persulfate applications. Due to the very low COC concentrations and lack of NAPL at AOC I, the 
stoichiometric demand, as is common, was negligible. 

ISCO injection activities were conducted from March 27 to 31, 2010 by ORIN Remediation Technologies, Inc. 
of McFarland, Wisconsin in accordance with the Pilot Study SAP. Approximately 835 pounds of sodium 
persulfate and 800 pounds of sodium hydroxide as an activator were mixed into a 5 percent by weight 
solution, and injected into MW-02, MW-03, MW-04, and MW-07 (for a total of approximately 2,033 gallons). 
A summary of the amount of solution injected into each monitoring well and field parameters recorded 
from the various monitoring wells are provided in Appendix B.  

Approximately 500 gallons of mixed persulfate/NaOH solution (approximately 209 pounds persulfate and 
19 gallons 25 percent NaOH solution with water to make 500 gallons mixture) were injected into each well 
(MW-02, MW-03, MW-04, and MW-07). These quantities are approximate as a few injections were done 
simultaneously and in one instance the flow rate was estimated because it was too low for flow meters to 
measure accurately (less than 1 gallons per minute [gpm]). The injection pressures ranged from 0 to 30 
pounds per square inch (psi), only once briefly reaching the maximum of 30 psi. When the pressure reached 
30 psi, the injection rate was lowered to decrease the pressure, which was maintained below 30 psi. The 
flow rates ranged from approximately 0.8 to 3.9 gpm.  

No mounding was observed in the surrounding monitoring wells, nor was persulfate detected in wells that 
were not used as injection wells. This indicates that the injections influenced the local vicinity around each 
well as designed, and the oxidant solution did not migrate outside the COC-impacted area. Although 
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fractures in the bedrock at AOC I may have provided preferential pathways for contaminant migration, the 
ISCO injections would have followed those same pathways since the injections were intentionally performed 
at very low pressures to avoid creating additional preferential flow pathways. Monitoring during injection 
was performed and showed no mounding in surrounding wells. 

2.3 Persulfate Monitoring 
The AOC I monitoring wells to be sampled during the first post-injection performance monitoring event 
were tested for residual persulfate approximately 2 months before sampling. The purpose was to confirm 
the persulfate had been consumed sufficiently so that it would not potentially react with the COCs between 
the time the samples were collected and the time they were analyzed at the laboratory. The residual sodium 
persulfate concentrations in AOC I monitoring wells measured on August 24-27, 2010, as shown in Table 4, 
ranged from non-detect to 105 milligram per liter (mg/L) (MW-07). In a September 20, 2010 Technical 
Memorandum (CH2M HILL, 2010b), included in Appendix C, the Navy suggested groundwater containing 
less than 500 mg/L persulfate be sampled using the procedure set forth in the SAP. This proposal was based 
on a Technical Memorandum by FMC supporting such a limit (FMC, 2010), also included in Appendix C. Per 
an e-mail from USEPA’s Scott Huling, also included in Appendix C, USEPA preferred to have the samples 
preserved with ascorbic acid (USEPA, 2010). The Vieques Technical Subcommittee agreed on the sampling 
approach in an October 4, 2010 conference call (CH2M HILL, 2010c). The procedure agreed upon was that 
for AOC I groundwater samples containing residual persulfate, the residual persulfate would be neutralized 
using ascorbic acid (instead of hydrochloric acid) before placing these on ice for shipment to the laboratory 
for analysis. Persulfate monitoring was conducted in accordance with the SAP (CH2M HILL, 2010a). 

2.4 First Post-injection Performance Monitoring Event 
The first post-injection performance monitoring event was conducted from November 1 to 4, 2010. 
Groundwater elevations measured from each monitoring well are summarized in Table 2 and presented in 
Figure 8. Groundwater flow was discussed in Section 1.4 and is further discussed in Section 3. Low-flow 
sampling techniques were used to purge and collect groundwater samples. Field readings (including 
turbidity) conducted during sampling were recorded on well purging forms, which are provided in Appendix 
A. Stabilized field parameters are listed in Table 3. Persulfate concentrations measured in groundwater 
using field test kits are presented in Table 4. The persulfate was measured after field parameters stabilized, 
immediately prior to collecting samples.  

For informational purposes, groundwater collected from the five monitoring wells was processed with three 
different approaches in the field. One set of samples was collected in ascorbic acid-preserved vials, as 
concurred upon by the Technical Subcommittee (CH2M HILL, 2010c); a second set was collected in 
unpreserved vials; and a third set was collected in hydrochloric acid-preserved vials (i.e., in accordance with 
the SAP). Table 4 shows the persulfate concentrations measured in wells at the time of sample collection. 
Table 5 shows the results of the three analyses (with identification of the preservative method for each) for 
each well. Of note is that the volatile organic compounds (VOCs) concentrations for each well were 
essentially the same among the samples preserved with hydrochloric acid, ascorbic acid, and unpreserved. 
For example, benzene concentrations in samples from well MW-07, which had a measured persulfate 
concentration between 14 and 21 mg/L, were 9.5 µg/L (unpreserved), 9.5 µg/L (ascorbic acid), and 9.4 µg/L 
(HCl). Therefore, at the concentrations observed at this site and given the water geochemistry, it does not 
appear to make a difference for VOC groundwater results how or if the samples were preserved. 

2.5 Enhanced In-Situ Bioremediation  
Following the post-injection groundwater sampling event in November 2010, ten 2-inch diameter ORC socks 
(strung together) were placed down each of monitoring wells MW-02, MW-03, MW-04, MW-05 and MW-07 
in accordance with the Pilot Study SAP. The ORC sock suspension lines were attached to a fitting on the 
underside of each well cap, allowing the ORC socks to remain suspended and submerged in groundwater 
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within the screen zone when the well cap was in place. The ORC socks were removed in July 2011 according 
to the schedule in the Pilot Study SAP. 

2.6 Second Post-injection Performance Monitoring Event 
The second post-injection performance monitoring event was conducted from November 9 to 10, 2011. 
Groundwater elevations measured from each monitoring well are summarized in Table 2 and presented in 
Figure 9. Low-flow sampling techniques were used to purge and collect groundwater samples. Field readings 
(including turbidity) conducted during sampling were recorded on well purging forms, which are provided in 
Appendix A. Stabilized field parameters are listed in Table 3. Persulfate concentrations measured in 
groundwater using field test kits are presented in Table 4. Persulfate was measured after field parameters 
stabilized, immediately prior to collecting samples. 

The results of the analyses for each well are presented in Table 5 and are discussed in Section 3.  

2.7 Third Post-injection Performance Monitoring Event 
After the first two post-injection sampling events scheduled in the SAP were conducted, the data were 
presented to the Vieques Environmental Technical Subcommittee with a recommendation to prepare a no 
further action proposed plan and record of decision. However, to ensure contaminant rebound was not 
observed, the Technical Subcommittee agreed to perform two additional sampling events for a subset of the 
AOC I monitoring wells (i.e., MW-04, MW-05, and MW-07). This agreement was reached in the February 22, 
2012 Technical Subcommittee meeting. The third post-injection performance monitoring event was 
conducted from May 22 to 23, 2012. Groundwater elevations measured from each monitoring well are 
summarized in Table 2 and presented in Figure 10. Low-flow sampling techniques were used to purge and 
collect groundwater samples. Field readings (including turbidity) conducted during sampling were recorded 
on well purging forms, which are provided in Appendix A. Stabilized field parameters are listed in Table 3. 
Persulfate concentrations measured in groundwater using field test kits are presented in Table 4. Persulfate 
was measured immediately prior to collecting samples. 

2.8 Fourth Post-injection Performance Monitoring Event 
The fourth post-injection performance monitoring event was conducted from November 28 to 29, 2012. 
Groundwater elevations measured from each monitoring well are summarized in Table 2 and presented in 
Figure 11. Low-flow sampling techniques were used to purge and collect groundwater samples. Field 
readings (including turbidity) conducted during sampling were recorded on well purging forms provided in 
Appendix A. Stabilized field parameters are listed in Table 3. Persulfate concentrations measured in 
groundwater using field test kits are presented in Table 4. Persulfate was measured immediately prior to 
collecting samples.
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SECTION 3 

Groundwater Monitoring Results 
This section summarizes the results of the groundwater monitoring activities during the baseline and post-
injection performance monitoring events. The groundwater elevations measured at each of the monitoring 
wells prior to each sampling event are tabulated in Table 2 and are shown in Figures 8 through 11. While the 
groundwater elevation fluctuated by as much as 9 feet, the groundwater flow direction stayed consistently 
to the northwest. The south and central portion of the site, where area of contamination was localized, has 
a relatively flat gradient. As discussed in section 3.2, there is no correlation between groundwater elevation 
and COC concentrations in groundwater. Field parameters and detected analytical concentrations are 
provided in Tables 3 and 5, respectively. The groundwater data were validated in accordance with the Pilot 
Study SAP. Concentration trends of benzene and naphthalene are shown in Figures 12 through 15, and are 
discussed below. Concentrations of the other COCs had already decreased to below PRGs prior to the start 
of the pilot test, as shown in Table 5. Analytical data and data validation reports for all Pilot Study sampling 
efforts are provided in Appendix D.  

3.1 Geochemical Parameters 
Groundwater temperature remained consistent during the four sampling events (between 28 and 30 
degrees Celcius), which is conducive for both ISCO and EISB (Table 3). The pH remained relatively neutral; 
however, one monitoring well (MW-07) exhibited elevated pH values from November 2011 to November 
2012, potentially due to low residual sodium hydroxide base used to activate the sodium persulfate during 
ISCO. The pH showed a decreasing trend over the time period from November 2011 to 2012. While elevated 
pH is not ideal for EISB, the pH range in the other four wells supplied with ORC socks is optimal for EISB.  

The specific conductivity increased between the first and second monitoring events at four monitoring wells 
(MW-02, MW-03, MW-04, and MW-07) before decreasing through the third and fourth events. This trend is 
likely a result of the residual sodium from the sodium persulfate oxidant and sodium hydroxide catalyst 
injected into these monitoring wells (sodium persulfate was not injected into well MW-05). The overall low 
dissolved oxygen (DO) concentrations suggest reducing conditions occur naturally in the aquifer. However, 
the DO readings of 6.59 mg/L in MW-02 in November 2010 and readings of 11.15 mg/L and 5.44 mg/L in 
2011 and 2012, respectively, in MW-07 in 2012 may be the result of localized oxidizing conditions induced 
during ISCO or residual oxygen released during EISB. Oxygen reduction potential (ORP) concentrations 
ranged from -70.6 to 113 millivolts (mV) during the baseline sampling in March 2010, showed increasing 
trends in each individual well over the next few sampling events, and were between -232.8 and 25.4 mV 
(lower than initial values) in November 2012. The initial increases in ORP are indicative of the oxidant’s 
effect on groundwater.  

Dissolved iron and manganese were analyzed to confirm the presence of an oxidative environment post-
injection, which would tend to decrease dissolved iron and manganese. As shown in Table 5, this is what 
was observed; iron and manganese concentrations declined at the injection wells (MW-02, MW-03, MW-04, 
and MW-07) following the ISCO injection, indicative of the desired oxidative conditions. Several wells also 
showed increases of these metals toward the end of the study, indicating a return to normal geochemical 
conditions. 

3.2 COC Concentration Trends 
Based on the baseline groundwater monitoring event, benzene and naphthalene were identified as the key 
COCs (Figure 7). 1,2-dichloroethane, 1,2-dichloropropane, bis(2-ethyhexyl)phthalate, and 2-
methylnapthalene were either not detected or were detected at concentrations below the Pilot Study PRGs 
during baseline sampling and all subsequent  monitoring events.  

Benzene was detected above the Pilot Study PRG (Figures 7, 12, and 13) at only one monitoring well (MW-
07) following the injection. Although the concentration demonstrate a decrease from 14 micrograms per 
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liter (µg/L) during baseline sampling to 0.82 µg/L during November 2012 sampling, the change in 
concentration may be due to natural degradation as well as ISCO influence. Benzene concentrations have 
decreased steadily since the baseline sampling event, with no evidence of rebound in the 2012 sampling 
events.  

Like benzene, naphthalene (Figures 7, 14, and 15) was detected above the Pilot Study PRG in only one 
monitoring well (MW-07) following the injection. Also like benzene, naphthalene concentrations in MW-07 
decreased to be below the Pilot Study PRG and showed no evidence of rebound. 

As stated in Section 1.1, the objectives of the Pilot Study implemented at AOC I were to: (1) determine if the 
groundwater Pilot Study technologies could reduce COC concentrations to acceptable levels and (2) 
determine if the Pilot Study technologies could reduce the groundwater cleanup timeframe (relative to that 
predicted by natural attenuation alone). The associated project quality objective (PQO), as documented in 
Worksheet 11 of the Pilot Study SAP (CH2M HILL, 2010a), was to collect data sufficient for determining 
whether unacceptable risk associated with potential potable groundwater use at the site was mitigated (i.e., 
all COC concentrations below Pilot Study PRGs) and, therefore, no further action was warranted. 

As noted previously, the concentrations of all groundwater COCs in all wells (except benzene and 
naphthalene in well MW07) had declined to below Pilot Study PRGs before the Pilot Study baseline sampling 
(i.e., between 2004 and 2010). For MW07, Table 6 summarizes the percent reduction of benzene and 
naphthalene in monitoring well MW-07 prior to and during the Pilot Study implementation. The table also 
includes 2-methylnaphthalene because it helps demonstrate the potential affect on COC concentration 
decline by natural processes and the Pilot Study technologies. As shown in the table, the concentrations of 
these three COCs declined between 74 percent and 79 percent over the 5 ½ years prior to the Pilot Study 
(i.e., under the influence of natural attenuation processes alone). During the 2 ½-year Pilot Study, the same 
COCs declined by about 95 percent.  

In addition to the above, natural attenuation modeling (see Attachment C of the Pilot Study SAP [CH2M 
HILL, 2010a]) indicated it would take approximately 7 years for benzene and 14 years for naphthalene to 
decline from levels measured at AOC I in 2008 to the Pilot Study PRGs under the influence of natural 
attenuation processes alone. As shown in Figures 12 and 14, the Pilot Study PRGs for both of these two 
COCs were achieved in about 4 years (i.e., 2008 to 2012). 

The information above indicates the decreases in COC concentrations were attributable to both natural 
processes and Pilot Study technologies, with the Pilot Study technologies likely accelerating the decline to 
below the PRGs. Regardless of the relative contribution of natural processes and Pilot Study technologies, 
the monitoring conducted before and during the Pilot Study indicated all COCs at the site declined to below 
the PRGs without rebound. 

3.3 Residual Human Health Risk 
Although the COC concentrations decreased to below Pilot Study PRGs (in most cases before the pilot study 
was initiated), human health risk calculations were performed using the most recent COC concentrations 
(i.e., from May and November 2012) to ensure residual COC concentrations do not pose an unacceptable 
risk under an unrestricted use scenario. As shown in Table 5, only three of the six COCs were detected in 
2012. Based on maximum detected concentrations in 2012 and comparison to the USEPA Regional 
Screening Levels for tap water (November 2012), the total excess lifetime cancer risk (ELCR) is 3x10-5 and the 
maximum target organ-specific hazard index (HI) is 0.5 (Table 7). Both the ELCR and HI are within USEPA-
acceptable risk levels. 
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SECTION 4 

Conclusions and Path Forward 
In summary, the conclusions for the In-situ Pilot Study are as follows: 

• The groundwater Pilot Study technologies (potentially coupled with natural processes) achieved the 
Pilot Study goals by reducing the groundwater COC concentrations to acceptable levels within 26-
months (from March 2010 to May 2012), a rate faster than predicted by natural attenuation alone. 

• The Pilot Study results are applicable to the site as a whole since the area of contamination was small 
enough to apply the Pilot Study site-wide. 

• Only monitoring well MW-07 showed COC exceedances at the start of the Pilot Study, and only for two 
COCs: benzene and naphthalene. 

− Benzene concentrations decreased from 59.3 µg/L in September 2004 to 0.82 µg/L in November 
2012 (from 14 µg/L  to 0.82 µg/L during the Pilot Study). Benzene concentrations declined naturally 
by 76 percent prior to the Pilot Study and by 94 percent following the ISCO injection and EISB 
application; overall concentrations declined by 99 percent. Benzene fell below its PRG of 5 µg/L 
between November 2011 and May 2012 and no rebound was observed.  

− Naphthalene concentrations decreased from 96 µg/L in January 2006 to being undetected in 
November 2012(from 21 µg/L to non-detect during the Pilot Study). Naphthalene concentrations 
declined naturally by 74 percent prior to the Pilot Study and by 95 percent following the ISCO 
injection and EISB application; overall concentrations declined by 99 percent. Naphthalene fell 
below its PRG of 6.1 µg/L between November 2011 and May 2012 and no rebound was observed.  

• 1,2-Dichloroethane concentrations decreased from 1.6 µg/L (January 2006) to below detection (July 
2008). 1,2-Dichloroethane has not been detected since 2006.  

• 1,2-Dichloropropane concentrations decreased from 0.33µg/L (September 2004) to below detection 
(January 2006). 1,2-Dichloropropane has not been detected since 2004.  

• 2-Methylnaphthalene concentrations decreased from 110 µg/L (January 2006) to 1.1 µg/L (November 
2012). 2-Methylnaphthalene concentrations fell below the PRG of 27 µg/L between January 2006 and 
July 2008, prior to the start of the pilot test.  

• Bis(2-Ethylhexyl)phthalate concentrations decreased from 9.6 µg/L (September 2004) to below 
detection (May 2012). Bis(2-Ethylhexyl)phthalate concentrations fell below the PRG of 6 µg/L between 
September 2004 and July 2008, prior to the start of the pilot test.  

Before implementing the Pilot Study, groundwater COC concentrations were trending down due to natural 
attenuation and a likely overall decrease in residual adsorbed COC mass in the fine-grained matrix. 
Implementing ISCO and EISB likely accelerated the rate of mass dissolved concentration decreases, and no 
rebound has been observed. In addition, residual risk under a potable use scenario is acceptable because 
the ELCR and HI based on the current concentrations of all COCs are within USEPA-acceptable risk levels.  

Because there are no soil COCs, because the Pilot Study PRGs were achieved site-wide and no rebound was 
observed, and because residual risks are within acceptable levels under a potable use scenario, no further 
action is warranted for AOC I. A no further action proposed plan and record of decision will be prepared for 
AOC I based on information presented in the RI and this Pilot Study report. 
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TABLE 1 
Pilot Study Approach 
AOC I In‐Situ Remediation Pilot Study Report 
Former Naval Ammunition Support Detachment 
Vieques, Puerto Rico 

Date  Specific Activity  Comments 

March 18‐22, 2010  Baseline Groundwater Sampling Event  Purged and sampled 5 monitoring wells (MW‐02, MW‐03, MW‐04, MW‐05, and MW‐07).  

March 27‐31, 2010  ISCO Injection Event  Injected 835 pounds of sodium persulfate with 800 lbs of sodium hydroxide (total of approximately 
2,033 gallons) across four existing monitoring wells (MW‐02, MW‐03, MW‐04, and MW‐07). 

August 24‐27, 2010  Measured persulfate concentrations in wells  Performed in preparation for sampling in accordance with SAP. Residual sodium persulfate was 
detected in some wells; worked with EPA/EQB between September and October 2010 to modify the 
sampling approach to account for residual persulfate (use of ascorbic acid as preservative). 

November 1‐4, 2010  First Performance Groundwater Sampling Event  Collected site‐wide water‐level measurements.  Purged and sampled 5 monitoring wells (MW‐02, 
MW‐03, MW‐04, MW‐05, and MW‐07). 

November 4, 2010  EISB (ORC sock placement)  Installed 2‐inch diameter ORC socks in the screen zone of monitoring wells MW‐02, MW‐03, MW‐04, 
MW‐05, and MW‐07.   

July 27, 2011  ORC sock removal  ORC sock removal from monitoring wells MW‐02, MW‐03, MW‐04, MW‐05 and MW‐07.   

November 9‐10, 2011  Second Performance Groundwater Sampling Event  Collected site‐wide water‐level measurements.  Purged and sampled 5 monitoring wells (MW‐02, 
MW‐03, MW‐04, MW‐05, and MW‐07). 

May 22‐23, 2012  Third Performance Groundwater Sampling Event  Collected site‐wide water‐level measurements.  Purged and sampled 3 monitoring wells (MW‐04, 
MW‐05, and MW‐07). 

November 27‐28, 2012  Fourth Performance Groundwater Sampling Event  Collected site‐wide water‐level measurements.  Purged and sampled 3 monitoring wells (MW‐04, 
MW‐05, and MW‐07). 

 



TABLE 2
Groundwater Elevations
AOC I In-Situ remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Depth to 
Water     

(ft BTOC)
Groundwater Elev. 

(ft amsl) 

Depth to 
Water     

(ft BTOC)
Groundwater Elev. 

(ft amsl) 

Depth to 
Water     

(ft BTOC)
Groundwater Elev. 

(ft amsl) 

Depth to 
Water     

(ft BTOC)
Groundwater Elev. 

(ft amsl) 

Depth to 
Water     

(ft BTOC)
Groundwater Elev. 

(ft amsl) 

Depth to 
Water     

(ft BTOC)
Groundwater Elev. 

(ft amsl) 

Depth to 
Water      

(ft BTOC)

Groundwater 
Elev. 

(ft amsl) 

Depth to 
Water     

(ft BTOC)

Groundwater 
Elev. 

(ft amsl) 
MW-01 35.27 0.45 to -9.55 17.68 17.59 17.57 17.70 22.18 13.09 24.93 10.34 20.82 14.45 16.46 18.81 18.32 16.95 25.50 9.77
MW-02 34.54 -0.36 to -10.36 17.28 17.26 16.97 17.57 21.44 13.10 24.20 10.34 20.08 14.46 15.80 18.74 17.65 16.89 24.78 9.76
MW-03 34.77 5.58 to -4.42 17.54 17.23 17.23 17.54 21.75 13.02 24.35 10.42 20.45 14.32 16.10 18.67 17.90 16.87 25.02 9.75
MW-04 34.96 2.81 to -7.19 17.95 17.01 17.53 17.43 22.14 12.82 24.62 10.34 20.60 14.36 16.35 18.61 18.14 16.82 25.19 9.77
MW-05 34.82 0.22 to -9.78 18.26 16.56 17.84 16.98 22.26 12.56 24.21 10.61 20.65 14.17 16.57 18.25 18.09 16.73 24.96 9.86
MW-06 34.75 -0.25 to -10.25 25.04 9.71 20.65 14.10 25.04 9.71 24.65 10.10 22.14 12.61 19.33 15.42 19.96 14.79 26.25 8.50
MW-07 35.16 -0.27 to -10.27 18.14 17.02 17.73 17.43 22.14 13.02 24.85 10.31 20.85 14.31 16.64 18.52 18.28 16.88 25.33 9.83
MW-08 33.81 0.81 to -9.19 NI NI 19.69 14.12 24.01 9.80 23.55 10.26 21.24 12.57 18.36 15.45 19.00 14.81 25.26 8.55
MW-09 35.1 0.10 to -9.90 NI NI 18.55 16.55 23.39 11.71 23.61 11.49 21.31 13.79 17.53 17.57 18.68 16.42 25.11 9.99

Notes: 
ft BTOC = feet below top of casing
ft amsl = feet above mean sea level
NI- Not yet installed

November 9, 2011September 22, 2004

MWs-02, 03, 04, and 07 had ISCO applied in them March 27-31, 2010.  The previously mentioned wells and MW-05 received EISB treatment November 4, 2010 to July 27, 2011.  

January 10, 2006 March 17, 2006 March 15, 2010 November 1, 2010 November 27, 2012May 22, 2012
Screen Interval 

Depth
(ft amsl)

Monitoring    
Well ID

Top of 
Casing 

Elevation
(ft amsl)
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TABLE 3
Stablized Field Parameters
AOC I In‐Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Monitoring Well

Field Parameter Date 3/18/2010 11/3/2010 11/10/2011 3/19/2010 11/4/2010 11/9/2011 3/19/2010 11/2/2010 11/10/2011 5/23/2012 11/28/2012 3/18/2010 11/2/2010 11/8/2011 11/9/2011 5/22/2012 11/28/2012 3/22/2010 11/4/2010 11/9/2011 5/23/2012 11/29/2012

Temperature (ºC) 29.72 29.34 28.50 29.68 29.35 28.40 29.82 29.44 29.20 29.04 29.00 29.56 29.24 28.90 27.60 29.87 28.60 28.93 29.80 28.00 29.40 29.10

Specific Conductance (mS/cm) 1.099 1.620 1.084 1.275 1.779 1.161 1.289 1.843 1.393 1.489 1.420 1.431 1.358 1.348 1.258 1.311 1.040 1.374 9.861 8.230 4.796 3.700

Dissolved Oxygen (mg/L) 0.13 6.59 2.20 0.26 0.37 0.31 0.17 0.28 1.08 2.30 0.27 0.28 0.21 1.05 0.55 0.23 0.44 0.51 0.35 11.15 5.44 2.01

Oxidation-Reduction Potential (mV) 113.0 172.1 25.4 -49.4 -8.7 -163.7 30.8 106.9 -85.1 -116.3 -232.8 -7.0 12.5 52.9 -4.0 45.6 -100.1 -70.6 89.9 48.6 -41.7 -42.4

pH 6.69 6.60 6.96 6.76 7.28 6.90 6.77 6.86 7.07 6.96 6.54 6.74 6.73 6.69 6.71 7.01 6.36 6.72 7.38 12.26 11.12 10.00

Turbidity (NTU) 2.02 1.11 6.31 10.2 7.87 10.08 6.09 11.9 11.5 1.37 2.0 3.49 4.16 23.8 19.2 4.43 3.0 10.9 4.32 22.7 19.6 11.1

Notes:

ºC - degrees centigrade

mS/cm - millisiemens per centimeter

mg/L - milligrams per liter

mV - millivolts

NTU - Nephelometric Turbidity Unit

NM - not measured

MWs-02, 03, 04, and 07 had ISCO applied in them March 27-31, 2010.  These wells and MW-05 received EISB treatment November 4, 2010 to July 27, 2011.  

MW-05 MW-07MW-02 MW-03 MW-04
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TABLE 4
Persulfate Concentration
AOC I In-Situ Remediation Pilot Study Report

Former Naval Ammunition Support Detachment

Vieques, Puerto Rico

Monitoring   
Well ID March 18-22, 2010 August 24-27, 2010 November 1-4, 2010 Novmeber 9-10, 2011 May 22-23, 2012 November 28-29, 2012
MW-01 nm 0 nm nm nm nm
MW-02 0 14 14 0.7 nm nm
MW-03 0 2.1 0-0.7 0 nm nm
MW-04 0 1.4 0-0.7 0.7 0 0
MW-05 0 0 0 0 0 0
MW-07 0 105 14-21 1.4 1.4 0
MW-08 nm 0 nm nm nm nm
MW-09 nm 0 nm nm nm nm

nm- Not measured

Persulfate monitoring was conducted in accordance with the SAP (CH2M HILL, 2010a).

Persulfate Concentration (PPM)

Notes:

MWs-02, 03, 04, and 07 had ISCO applied in them March 27-31, 2010.  These wells and MW-05 received EISB treatment November 4, 2010 to July 27, 2011.  
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TABLE 5
Analytical Results for COCs, Dissolved Iron 
and Manganese, and Select Wet Chemistry 
Parameters for AOC I
AOC I In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date
Preservative Method
Chemical Name

Volatile Organic Compounds (UG/L)
1,2-Dichloroethane 3.8 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5 U 1 U 1 U 1 U 1 U
Benzene 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 0.5 U 0.5 U

Semivolatile Organic Compounds (UG/L)
2-Methylnaphthalene 27 5 UJ 5 U 5 U 0.093 U 5.2 U 5.2 U 0.1 U 1 U 1 U NA NA 2 U
bis(2-Ethylhexyl)phthalate 6 10 UJ 5 U 5 U 4.7 U 10.4 U 10.4 U 5 U 5 U 5 U NA NA 2 U
Naphthalene 6.1 5 UJ 5 U 5 U 0.093 U 5.2 U 5.2 U 0.1 U 1 U 1 U NA NA 2 U

Dissolved Metals (UG/L)
Iron, Dissolved -- 83.3 J 100 U 100 U 100 U 33.4 J 32.5 J 100 U 200 U 100 U NA NA 50 U
Manganese, Dissolved -- 37.9 10.9 J 11.5 J 4 R 865 859 1,050 R 1,500 70.7 J NA NA 155 J

Wet Chemistry (MG/L)
Nitrate -- NA 0.66 0.615 NA NA NA NA 0.74 B 11 B NA NA 3.9
Persulfate (field test kit) -- NA NA NA NA NA NA NA 0 14 14 14 0.7
Sulfate -- NA 22.2 22.4 NA NA NA NA 8.2 B 90 NA NA 59
Total organic carbon (TOC) -- NA 2.74 J 8.58 NA NA NA NA 3.6 J 4.4 J NA NA 5.4 J

Notes: Detects_and_Exceedances.XLS]
Bold indicates detections jdean6

Bolded shading indicates detected exceedance. #########
10-0.7 indicates an estimated value of persulfate that 
was less than 0.7 mg/L .
NA - Not analyzed
B - Analyte also detected in an associated method 
blank (unvalidated data).
J - Estimated (validated data).
J - Below reporting limit (unvalidated data).
R - Unreliable Result
U – Nondetect or not detected at significantly greater 
than that in an associated blank.
UJ - Nondetect.  Estimated reporting limit.
MG/L - Milligrams per liter
UG/L - Micrograms per liter

07/24/08 03/18/10 11/03/10 11/03/10 11/03/10 11/10/1109/23/04 01/10/06 01/10/06 07/23/08 09/21/04 09/21/04

MW01 MW02
NDAIGW01-R01 WAI-GW01-06A WAI-GW01P-06A VWAI-MW01-08C NDAIFD01P-R01 NDAIGW02-R01 VWAI-MW02-08C VWAI-MW02-0310 VWAI-MW02-1110 VWAI-MW02-1110A VWAI-MW02-1110H VWAI-MW02-1111

HCl HCl HCl HCl HCl HCl HCl HCl Unpreserved Ascorbic Acid HCl HCl

GW PRGs
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TABLE 5
Analytical Results for COCs, Dissolved Iron 
and Manganese, and Select Wet Chemistry 
Parameters for AOC I
AOC I In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date
Preservative Method
Chemical Name

Volatile Organic Compounds (UG/L)
1,2-Dichloroethane
1,2-Dichloropropane
Benzene

Semivolatile Organic Compounds (UG/L)
2-Methylnaphthalene
bis(2-Ethylhexyl)phthalate
Naphthalene

Dissolved Metals (UG/L)
Iron, Dissolved
Manganese, Dissolved

Wet Chemistry (MG/L)
Nitrate 
Persulfate (field test kit)
Sulfate 
Total organic carbon (TOC) 

Notes:
Bold indicates detections

Bolded shading indicates detected exceedance.
10-0.7 indicates an estimated value of persulfate that 
was less than 0.7 mg/L .
NA - Not analyzed
B - Analyte also detected in an associated method 
blank (unvalidated data).
J - Estimated (validated data).
J - Below reporting limit (unvalidated data).
R - Unreliable Result
U – Nondetect or not detected at significantly greater 
than that in an associated blank.
UJ - Nondetect.  Estimated reporting limit.
MG/L - Milligrams per liter
UG/L - Micrograms per liter

0.5 U 0.5 U 5 U 5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 5 U 5 U 1 U 1 U 1 U 1 U

0.62 0.14 J 5 U 5 U 0.5 U 0.5 U 0.5 U 0.5 U

5 U 1.3 1 U 1 U 1 U NA NA 2 U
10 U 5 U 5 U 5 U 5 U NA NA 2 U

5 U 0.71 J 1 U 1 U 1 U NA NA 2 U

99.8 J 321 578 NA 100 U NA NA 113 J
1,290 1,450 R 1,850 NA 589 J NA NA 1,350 J

NA NA 0.023 BJ NA 0.042 U NA NA 0.042 U
NA NA 0 0 0-0.71 0-0.71 0-0.71 0
NA NA 5.9 B NA 200 NA NA 42
NA NA 4.5 J NA 6.6 J NA NA 6 J

11/04/10 11/09/1109/21/04 07/24/08 03/19/10 03/19/10 11/04/10 11/04/10

MW03
NDAIGW03-R01 VWAI-MW03-08C VWAI-MW03-0310 VWAI-MW03P-0310 VWAI-MW03-1110 VWAI-MW03-1110A VWAI-MW03-1110H VWAI-MW03-1111

HCl HCl HCl HCl Unpreserved Ascorbic Acid HCl HCl
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TABLE 5
Analytical Results for COCs, Dissolved Iron 
and Manganese, and Select Wet Chemistry 
Parameters for AOC I
AOC I In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date
Preservative Method
Chemical Name

Volatile Organic Compounds (UG/L)
1,2-Dichloroethane
1,2-Dichloropropane
Benzene

Semivolatile Organic Compounds (UG/L)
2-Methylnaphthalene
bis(2-Ethylhexyl)phthalate
Naphthalene

Dissolved Metals (UG/L)
Iron, Dissolved
Manganese, Dissolved

Wet Chemistry (MG/L)
Nitrate 
Persulfate (field test kit)
Sulfate 
Total organic carbon (TOC) 

Notes:
Bold indicates detections

Bolded shading indicates detected exceedance.
10-0.7 indicates an estimated value of persulfate that 
was less than 0.7 mg/L .
NA - Not analyzed
B - Analyte also detected in an associated method 
blank (unvalidated data).
J - Estimated (validated data).
J - Below reporting limit (unvalidated data).
R - Unreliable Result
U – Nondetect or not detected at significantly greater 
than that in an associated blank.
UJ - Nondetect.  Estimated reporting limit.
MG/L - Milligrams per liter
UG/L - Micrograms per liter

0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 5 U 1 U 1 U 1 U 1 U 1 U 1 U

33.7 4.6 5 5 U 4.3 J 4 J 4.6 J 1.1 J 2.6 J 2.2 J

41.4 3.8 J 0.47 1 U 1 U NA NA 2 U 2 U 2 U
10 U 5 U 5 U 5 U 1.4 J NA NA 2 U 2 U 2 U

46.2 5.5 1.1 1 U 1.4 NA NA 1.2 2.2 1.6 J

17 J 117 100 U 65.5 J 100 U NA NA 50 U 50 UJ 34.3 J
1,920 1,960 1,670 R 2,130 1,340 J NA NA 789 J 712 J 1,140 J

NA 0.05 U 0.05 U 0.078 BJ 0.042 U NA NA 0.32 0.022 J 0.042 U
NA NA NA 0 0-0.71 0-0.71 0-0.71 0.7 0 0
NA 10.2 10.8 14 B 110 NA NA 100 71 75
NA 3.79 J 2.31 B 10 U 7.1 J NA NA 7.5 J 5.6 J 4.9 J

11/02/10 11/02/10 11/02/10 11/10/11 05/23/12 11/28/1209/23/04 01/10/06 07/23/08 03/19/10

MW04
NDAIGW04-R01 WAI-GW04-06A VWAI-MW04-08C VWAI-MW04-0310 VWAI-MW04-1110 VWAI-MW04-1110A VWAI-MW04-1110H VWAI-MW04-1111 VWAI-MW04-0512 VWAI-MW04-1112

HCl HCl HCl HCl Unpreserved Ascorbic Acid HCl HCl Ascorbic Acid Ascorbic Acid
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TABLE 5
Analytical Results for COCs, Dissolved Iron 
and Manganese, and Select Wet Chemistry 
Parameters for AOC I
AOC I In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date
Preservative Method
Chemical Name

Volatile Organic Compounds (UG/L)
1,2-Dichloroethane
1,2-Dichloropropane
Benzene

Semivolatile Organic Compounds (UG/L)
2-Methylnaphthalene
bis(2-Ethylhexyl)phthalate
Naphthalene

Dissolved Metals (UG/L)
Iron, Dissolved
Manganese, Dissolved

Wet Chemistry (MG/L)
Nitrate 
Persulfate (field test kit)
Sulfate 
Total organic carbon (TOC) 

Notes:
Bold indicates detections

Bolded shading indicates detected exceedance.
10-0.7 indicates an estimated value of persulfate that 
was less than 0.7 mg/L .
NA - Not analyzed
B - Analyte also detected in an associated method 
blank (unvalidated data).
J - Estimated (validated data).
J - Below reporting limit (unvalidated data).
R - Unreliable Result
U – Nondetect or not detected at significantly greater 
than that in an associated blank.
UJ - Nondetect.  Estimated reporting limit.
MG/L - Milligrams per liter
UG/L - Micrograms per liter

0.5 U 0.5 U 0.5 U 5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 5 U 1 U 1 U 1 U NA NA 1 U 1 U 1 U 1 U 0.5 U 0.5 UJ 0.5 U

0.66 0.5 U 0.5 U 5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

9.5 7.5 5.4 3 20 NA NA 11 11 NA NA 11 11 5 U 5.4 U 0.1 U
9.6 J 5 U 5 U 1.4 J 5 U NA NA 2 U 2 U NA NA 2 UJ 2 U 10 U 5.4 U 5.1 U

5 U 0.33 J 0.26 J 1 U 1.7 NA NA 2 U 2 U NA NA 1.3 J 2 U 5 U 5.4 U 0.1 U

77.3 J 100 U 100 U 318 311 J NA NA 54.2 J NA NA NA 107 J 248 J 68.9 J 100 U 100 U
1,090 1,050 R 1,310 R 1,300 1,300 J NA NA 1,280 J NA NA NA 1,230 J 1,450 J 44.9 12.1 J 7.6 R

NA 0.05 U 0.05 U 0.012 BJ 0.042 U NA NA 0.017 J NA NA NA 0.0094 J 0.042 U NA 1.86 NA
NA NA NA 0 0 0 0 0 0 0 0 0 0 NA NA NA
NA 5 U 5 U 0.18 BJ 0.19 J NA NA 0.62 J NA NA NA 0.34 J 1.7 U NA 52 NA
NA 6.27 6.19 8.5 J 7.3 J NA NA 7.6 J NA NA NA 7 J 7.6 J NA 9.87 NA

11/28/12 09/22/04 01/10/06 07/27/0811/02/10 11/08/11 11/08/11 11/09/11 11/09/11 05/22/1209/22/04 07/21/08 07/21/08 03/18/10 11/02/10 11/02/10

MW05 MW06
NDAIGW05-R01 VWAI-MW05-08C VWAI-MW05P-08C VWAI-MW05-0310 VWAI-MW05-1110 VWAI-MW05-1110A VWAI-MW05-1110H VWAI-MW05-1111 VWAI-MW05P-1111 VWAI-MW05B-1111 VWAI-MW05BP-1111 VWAI-MW05-0512 VWAI-MW05-1112 NDAIGW06-R01 WAI-GW06-06A VWAI-MW06-08C

HCl HCl HCl HCl Unpreserved Ascorbic Acid HCl HCl HCl HCl HCl Ascorbic Acid Ascorbic Acid HCl HCl HCl
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TABLE 5
Analytical Results for COCs, Dissolved Iron 
and Manganese, and Select Wet Chemistry 
Parameters for AOC I
AOC I In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date
Preservative Method
Chemical Name

Volatile Organic Compounds (UG/L)
1,2-Dichloroethane
1,2-Dichloropropane
Benzene

Semivolatile Organic Compounds (UG/L)
2-Methylnaphthalene
bis(2-Ethylhexyl)phthalate
Naphthalene

Dissolved Metals (UG/L)
Iron, Dissolved
Manganese, Dissolved

Wet Chemistry (MG/L)
Nitrate 
Persulfate (field test kit)
Sulfate 
Total organic carbon (TOC) 

Notes:
Bold indicates detections

Bolded shading indicates detected exceedance.
10-0.7 indicates an estimated value of persulfate that 
was less than 0.7 mg/L .
NA - Not analyzed
B - Analyte also detected in an associated method 
blank (unvalidated data).
J - Estimated (validated data).
J - Below reporting limit (unvalidated data).
R - Unreliable Result
U – Nondetect or not detected at significantly greater 
than that in an associated blank.
UJ - Nondetect.  Estimated reporting limit.
MG/L - Milligrams per liter
UG/L - Micrograms per liter

0.5 U 1.6 2.5 U 5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.33 J 0.5 U 2.5 U 5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
59.3 28 24 14 9.5 9.5 9.4 10 9.5 5.3 2.9 J 2.8 J 0.82 J 0.5 UJ

82.1 110 22 J 17 7.7 NA NA 9.9 NA 7 3.4 3.3 2 UJ 1.1 J
10 U 5 U 4.2 J 5 U 5 U NA NA 5 U NA 1.3 J 2 U 2 U 2 U 2 U

81.4 96 34 J 21 7.9 NA NA 10 NA 12 3.3 3.2 2 U 2 U

188 J 1,470 1,030 1,510 51.1 J NA NA NA NA 50 U 50 UJ NA 50 UJ NA
1,240 1,760 1,680 R 1,700 222 J NA NA NA NA 15 UJ 15 J NA 15 UJ NA

NA 0.05 U 0.05 U 0.02 BJ 0.042 U NA NA NA NA 0.014 J 0.042 U NA 0.074 J NA
NA NA NA 0 14-21 14-21 14-21 14-21 14-21 1.4 1.4 1.4 0 0
NA 2.37 J 5 U 0.56 BJ 4,500 NA NA NA NA 1,600 1,600 NA 1,400 J NA
NA 7.28 4.49 B 6 J 21 NA NA NA NA 77 21 NA 22 NA

11/04/10 11/09/11 05/23/12 05/23/12 11/29/12 11/29/1207/22/08 03/22/10 11/04/10 11/04/10 11/04/10 11/04/1009/24/04 01/10/06

MW07
NDAIGW07-R01 WAI-GW07-06A VWAI-MW07-08C VWAI-MW07-0310 VWAI-MW07-1110 VWAI-MW07-1110A VWAI-MW07-1110H VWAI-MW07P-1110 VWAI-MW07P-1110A VWAI-MW07-1111 VWAI-MW07-0512 VWAI-MW07P-0512 VWAI-MW07-1112 VWAI-MW07P-1112

Unpreserved Ascorbic AcidHCl HCl Ascorbic AcidAscorbic Acid HCl Ascorbic Acid AscorbicAcid AscorbicAcidHCl UnpreservedHCl HCl
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TABLE 5
Analytical Results for COCs, Dissolved Iron 
and Manganese, and Select Wet Chemistry 
Parameters for AOC I
AOC I In-Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date
Preservative Method
Chemical Name

Volatile Organic Compounds (UG/L)
1,2-Dichloroethane
1,2-Dichloropropane
Benzene

Semivolatile Organic Compounds (UG/L)
2-Methylnaphthalene
bis(2-Ethylhexyl)phthalate
Naphthalene

Dissolved Metals (UG/L)
Iron, Dissolved
Manganese, Dissolved

Wet Chemistry (MG/L)
Nitrate 
Persulfate (field test kit)
Sulfate 
Total organic carbon (TOC) 

Notes:
Bold indicates detections

Bolded shading indicates detected exceedance.
10-0.7 indicates an estimated value of persulfate that 
was less than 0.7 mg/L .
NA - Not analyzed
B - Analyte also detected in an associated method 
blank (unvalidated data).
J - Estimated (validated data).
J - Below reporting limit (unvalidated data).
R - Unreliable Result
U – Nondetect or not detected at significantly greater 
than that in an associated blank.
UJ - Nondetect.  Estimated reporting limit.
MG/L - Milligrams per liter
UG/L - Micrograms per liter

0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U

5 U 0.1 UJ 5 U 0.095 U
5 UJ 5 U 5 U 4.8 U
5 U 0.1 UJ 5 U 0.095 U

241 100 U 100 U 100 U
126 148 R 279 220 R

0.77 NA 0.05 U NA
NA NA NA NA

17.8 NA 1.85 J NA
7.14 NA 8.1 NA

01/10/06 07/20/08 01/11/06 07/22/08

MW08 MW09
WAI-GW08-06A VWAI-MW08-08C WAI-GW09-06A VWAI-MW09-08C

HCl HCl HCl HCl
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TABLE 6
Pilot Study Data Evaluation at MW‐07
AOC I In‐Situ Remediation Pilot Study Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

September 
2004 
(ug/L)

March 
2010
(ug/L)

Percent COC 
Reduction 

March 
2010
(ug/L)

November 
2012 
(ug/L)

Percent COC 
Reductiona

Septembe
r 2004
(ug/L)

November 
2012
(ug/L)

Percent COC 
Reductiona

Benzene 5 59.3 14 76% 14 0.8 94% 59.3 0.8 99%
2‐Methylnaphthalene 27 82.1 17.0 79% 17.0 1.1 94% 82.1 1.1 99%
Naphthalene 6.1 81.4 21 74% 21 2U 95% 81.4 2U 99%
Notes:
a for non‐detects, half the reporting limit was used in the percent COC reduction calculation

During Pilot Study Overall

COCs
Pilot Study 

PRG

Prior to Pilot Study

1 of 1



TABLE 7
Human Health Risk Calculations, 2012 Sampling Events
AOC I In‐Situ Remediation Pilot Test Report
Former Naval Ammunition Support Detachment
Vieques, Puerto Rico

CAS 
Number

Chemical
Maximum 

Concentration
Qual Units

Location of 
Maximum

Data EPC Statistic ELCR HQ Target Organs

71‐43‐2 Benzene 2.9 ug/L VWAI‐MW07 5/23/2012 2.9 Max 7.40E‐06 1.00E‐01 Blood, Immune

91‐57‐6 2‐Methylnaphthalene 11 ug/L VWAI‐MW05 11/28/2012 11 Max 4.00E‐01 Lungs

91‐20‐3 Naphthalene 3.3 ug/L VWAI‐MW07 5/23/2012 3.3 Max 2.40E‐05 5.00E‐01 Decreased Body Weight

Total = 3.00E‐05

Total Blood HI Across All Media =  1.00E‐01

Total Immune System HI Across All Media =  1.00E‐01

Total Lungs HI Across All Media =  4.00E‐01

Total Body Weight HI Across All Media =  5.00E‐01

1 of 1
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FIGURE 1 
Regional Loca on Map
AOC I In-Situ Remedia on Pilot Study Report
Former Naval Ammuni on Support Detachment,
Vieques, Puerto Rico
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FIGURE 2
AOC I Site Loca on Map
AOC I In-Situ Remedia on Pilot Study Report
Former Naval Ammuni on Support Detachment
Vieques, Puerto Rico
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ES030513103834TPA_F3-AOC I_1994_AerialPhotograph.ai

FIGURE 3
1994 Aerial Photograph of AOC I
AOC I In-Situ Remedia on Pilot Study Report
Former Naval Ammuni on Support Detachment,
Vieques, Puerto Rico
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ES030513103834TPA_F5-AOC I Geologic Cross Section A-A ai

FIGURE 5
Geologic Cross Sec on A-A’
AOC I In-Situ Remedia on Pilot Study Report
Former Naval Ammuni on Support Detachment,
Vieques, Puerto Rico
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ES030513103834TPA_F4-AOC I Conceptual Site Model.ai

FIGURE 6
AOC I Conceptual Site Model
AOC I In-Situ Remedia on Pilot Study Report
Former Naval Ammuni on Support Detachment
Vieques, Puerto Rico
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FIGURE 7
AOC I Pre-Pilot Study Groundwater
Analy cal Results for COCs
AOC I In-Situ Remedia on Pilot Study Report
Former Naval Ammuni on Support Detachment
Vieques, Puerto Rico

MW01 PRG 9/23/2004 1/10/2006 7/23/2008
Benzene 5 0.5U 0.5U 0.5U

Naphthalene 6.1 5UJ 5U 5U
1,2-Dichloroethane 3.8 0.5U 0.5U 0.5U

1,2-Dichloropropane 5 0.5U 0.5U 0.5U
2-Methylnaphthalene 27 5UJ 5U 0.093U

bis(2-Ethylhexyl)phthalate 6 10UJ 5U 4.7U

MW02 PRG 9/21/2004 7/24/2008
Benzene 5 0.5U 0.5U

Naphthalene 6.1 5.2U 0.1U
1,2-Dichloroethane 3.8 0.5U 0.5U

1,2-Dichloropropane 5 0.5U 0.5U
2-Methylnaphthalene 27 5.2U 0.1U

bis(2-Ethylhexyl)phthalate 6 10.4U 5U

MW04 PRG 9/23/2004 1/10/2006 7/23/2008
Benzene 5 33.7 4.6 5

Naphthalene 6.1 46.2 5.5 1.1
1,2-Dichloroethane 3.8 0.5U 0.5U 0.5U

1,2-Dichloropropane 5 0.5U 0.5U 0.5U
2-Methylnaphthalene 27 41.4 3.8J 0.47

bis(2-Ethylhexyl)phthalate 6 10U 5U 5U

MW06 PRG 9/22/2004 1/10/2006 7/27/2008
Benzene 5 0.5U 0.5U 0.5U

Naphthalene 6.1 5U 5.4U 0.1U
1,2-Dichloroethane 3.8 0.5U 0.5U 0.5U

1,2-Dichloropropane 5 0.5U 0.5UJ 0.5U
2-Methylnaphthalene 27 5U 5.4U 0.1U

bis(2-Ethylhexyl)phthalate 6 10U 5.4U 5.1U

MW07 PRG 9/24/2004 1/10/2006 7/22/2008
Benzene 5 59.3 28 24

Naphthalene 6.1 81.4 96 34J
1,2-Dichloroethane 3.8 0.5U 1.6 2.5U

1,2-Dichloropropane 5 0.33J 0.5U 2.5U
2-Methylnaphthalene 27 82.1 110 22J

bis(2-Ethylhexyl)phthalate 6 10U 5U 4.2J

MW08 PRG 1/10/2006 7/20/2008
Benzene 5 0.5U 0.5U

Naphthalene 6.1 5U 0.1UJ
1,2-Dichloroethane 3.8 0.5U 0.5U

1,2-Dichloropropane 5 0.5U 0.5U
2-Methylnaphthalene 27 5U 0.1UJ

bis(2-Ethylhexyl)phthalate 6 5UJ 5U

MW03 PRG 9/21/2004 7/24/2008
Benzene 5 0.62 0.14J

Naphthalene 6.1 5U 0.71J
1,2-Dichloroethane 3.8 0.5U 0.5U

1,2-Dichloropropane 5 0.5U 0.5U
2-Methylnaphthalene 27 5U 1.3

bis(2-Ethylhexyl)phthalate 6 10U 5U

MW05 PRG 9/22/2004 7/21/2008
Benzene 5 0.66 0.5U

Naphthalene 6.1 5U 0.33J
1,2-Dichloroethane 3.8 0.5U 0.5U

1,2-Dichloropropane 5 0.5U 0.5U
2-Methylnaphthalene 27 9.5 7.5

bis(2-Ethylhexyl)phthalate 6 9.6J 5U

MW09 PRG 1/11/2006 7/22/2008
Benzene 5 0.5U 0.5U

Naphthalene 6.1 5U 0.095U
1,2-Dichloroethane 3.8 0.5U 0.5U

1,2-Dichloropropane 5 0.5U 0.5U
2-Methylnaphthalene 27 5U 0.095U

bis(2-Ethylhexyl)phthalate 6 5U 4.8U

NDAIMW06
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FIGURE 8
AOC I Poten ometric Map, November 1, 2010
AOC I In-Situ Remedia on Pilot Study Report
Former Naval Ammuni on Support Detachment
Vieques, Puerto Rico
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FIGURE 9
AOC I Poten ometric Map, November 9, 2011
AOC I In-Situ Remedia on Pilot Study Report
Former Naval Ammuni on Support Detachment
Vieques, Puerto Rico
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FIGURE 10
AOC I Poten ometric Map, May 22, 2012
AOC I In-Situ Remedia on Pilot Study Report
Former Naval Ammuni on Support Detachment
Vieques, Puerto Rico
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FIGURE 11
AOC I Poten ometric Map, November 27, 2012
AOC I In-Situ Remedia on Pilot Study Report
Former Naval Ammuni on Support Detachment
Vieques, Puerto Rico
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FIGURE 12
Benzene Concentra on Over Time
AOC I In-Situ Remedia on Pilot Study Report
Former Naval Ammuni on Support Detachment
Vieques, Puerto Rico
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FIGURE 13
Details of Benzene Concentra on over Time
AOC I In-Situ Remedia on Pilot Study Report
Former Naval Ammuni on Support Detachment
Vieques, Puerto Rico
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FIGURE 14
Naphthalene Concentra on over Time
AOC I In-Situ Remedia on Pilot Study Report
Former Naval Ammuni on Support Detachment
Vieques, Puerto Rico
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based, using the December 2012 RSL 
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endpoints, and is more appropriate to 
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FIGURE 15
Details of Naphthalene Concentra on over Time
AOC I In-Situ Remedia on Pilot Study Report
Former Naval Ammuni on Support Detachment
Vieques, Puerto Rico

0

2

4

6

8

10

12

08/01/04 07/17/05 07/02/06 06/17/07 06/01/08 05/17/09 05/02/10 04/17/11 04/01/12 03/17/13

N
ap

ht
ha

le
ne

 C
on

ce
nt

ra
on

s (
ug

/L
)

Date

NDAIMW02

NDAIMW03

NDAIMW04

NDAIMW05

NDAIMW07

Naphthalene PRG 1.4ug/L

Naphthalene RSL based PRG 6.1ug/L

EISB Termina on

ISCO Injec on

EISB Applica on

U
U

U

U

U values are the limit of detection, actual concentration 
is less than or equal to that value.

Note: A pilot study PRG of 1.4 μg/L 
was originally selected solely to 
represent a conservative screening 
value to evaluate the technical 
implementability and effectiveness of 
the proposed pilot study technology. 
The value of 6.1 μg/L is hazard index 
based, using the December 2012 RSL 
for tap water for non-carcinogenic 
endpoints, and is more appropriate to 
use as a PRG.
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PROJECT NUMBER fWEUNUMBER 

39248S.FI.FK 
CH2MHIU 

I VWAI-MW02 I SHEET 1 OF 3 

GROUNDWATER SAMPLING DATA SHEET 

PROJ T . In·Slly Reme(llaliOIl Pilot IU(l~ LOCATION . AOC~ DATE: 

Total Depth, 

Oepth 10 Water: (-) 

'wal8f COlumo(l'l): ("J 

Water Volume in well 

Pump Depth: 

Purge Devlce/Equip: 

< 
<}S . 'iO FT.(BTOC) Measured 

2'1 I Ie FT.(BTOC) Measured 

21 ft"" FT ~IN. 

Sample Team: 'tI U£. 
, 

Mca.",~on; 

Dale and Time On weI!: 

Pump Start Date aod Time: 

,,-;-_GAL (3,141593"h(,n)"(weiIDIAl2Y'2·O.004329; Pump Finish Dale and Time: 

llIos FT (BTOC) Measured 

J!I7//U Olf;,! 
61/,no \" J: 
"/\~ u \~ ; (, 
:)( 1'1. 10 \0:1 ~ Date and Time Off Well: 

55 Monsoon Pump Air Monitoring Readings: _..I r[).LH-I'1'l~",I~'--__ -1 
Measuring DevicelEquipmenl; OlllWatllr Interface Proba TotaIPurge .... olume: C;f) GAL,II 

SAMPLE INFORMA liON 

Sample 10: V",,q" J,AW02 • OJ 10 Parameters Collec:ed for; VOL S\JO( +tIl- t P.l ~f11 1\ \ . ,\c) N<J 
Sample DatefTIme: (.13·18 -10' 0''''0 ...J.I." L:.x"-· ~ __________ -1 
Field Dup: YE~ID: --"" .. ',-. ,"-_______ Parameters Col!eced for;.:' JFF"O"-'-'""I"'A'---::-:-_---:-:-____ -l 
FD Sample OatefTime: NIp.. (N)/ItI':.O) 140CS,SVOCS 

MS/MSD:~NO Sample Appearal'\Ce: ("IIiM, "O iOfIC!> !I 

weresample5~ltefed'.@·m Fi(!k::1 Test Kil Details: ()M-. fl .J);,f."\vl~-\..-t!. elF = ~ 
If YES, Which samples? fll.(Ui>"> Mt;llHb "' I 

FIELD PARAMETERS 

P<WVflI Vol. 
Depth to 

FIDW R~~e T .... p. SpCond 
S~fl"1ty 00 00 .' 0" Turbidity "_ Wile. IuS/om! ,_, ImV) INTU) Coin< t Odor I Co,.".,...., •• 

(g.oIS) ., (mUmln) J'C) w1l/l3% IPP') 1'1 ""!II 1O,," 
wf",o 1 

w~n l<knV whnlO% 

0'"1'0 -".<0 Nn 2<0 InoZ 111(j " <~ 70 0 .53 ~ IS 21-(. 1 IJ(,y_ (Il.ud~ _ ,..hl it. 

OI~S "" .15 1'2'1 1 150 212 lISI • . 57 ,.s 02<. .71 j~3·3 m " 
0&.50 - ;'50 lpJ <50 ~~JO Ij¥1 oS; 1 .1" 0,0 10 11 iHZ 130 
O~5.5 "'2 · OQ 71 "27 1"", 11 ·1! lit 'I oS" ,0 06 • . 10 /il ·Y Ii, . ., dl.,. 
~'qac: ~2'; 11< 11 2<0 N~Z 015 () ,~ ;5 o ,'I u.10 'SS.1- I; 
rMS "'2 " !; .,q.l.l go 2') Sy "' , OSS '2. 0 0 ·16 j, JO LH l 1~. 2 

O'iJ Q .... 3 ·0 1n1 z<;o 2Q.s ;;o~ a,s4 2 .1 0.;" i.70 1/33./ I", 15 
O~If, -3 :> }j.27 250 11'" t l C>~ 0" 20 O·IS t...1D Ilz·).q I~.so 
Il'IW " l ·(. 14 21 '1&0 "2~ .50 II OJ 0 .S<! , .2 0 .• 1 .,,~ l73.11 3 .1D' 
.,~zS ~ ~ 0 :z'i. '11J .so Zq .", 101'1 0 .54 1·1 (i' .J~ .~~ 1/1 ~ l.~O 

.nQ _""15 1~ l .r "0 lnJ "1q ", .5'-1 I S o i1 .04 11'i . J q ·7~ 
O']b~ -'i.1S 12~1\( 2>0 11'11z 10~j 0·5""/ I,' o ~ •.. , 113 .0 Z·O"2 

.I,e .5nfflPl. CNLtr ""e '611"5 · 
lQ\)b rl1l . 

I \ 'JV' . ", . o,~" -> 
011. d (1'1 ,. :..j ltC' 

O." . ....::J"LJ~II~/I...J.JIIO:L---.--



PROJECT NUMBER r ELiNUMBER 

392485.FI.FK VWAI-MW02 SHEET , 0" 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 1. _ 

H In·Sltu . medlaUO(l P lot Study LOCATION AOC' OAT · 

FIELD PARAMETERS 

PIH'Ot<i VOl. V..,lhto FlOW Rol l T.mp., SpConG 
SllInlty 00 

00 

" '"' Tllrbldlty 
n~ (uS/em) ,_, 1m" tNTU) CokN I Octo. I Comments 

lit_IS) WI',... I") (ml..lmln) rC) w",,3% .'" I%) 
WM1()% 

10""(1.1 
wMl IOmV wi," I()% 

~ 
J 
/ 

/ 
/ 

/ 

/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 

t--- 1Ai 
Signature: ~--- Date: 

0 (;¥ j(J 
~ I 



PROJECT NUMBER rf~L NUMBER I SHEET 392485.FI.FK VWAI-MW02 3 0" 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 

PR J€ T : In.Sltu RemMllatlon Pilot Study LOCATION : AOC-t DATE: 

NOTES (CONTINUED) • 
SOP s used lreler 10 SOPs in back ollhis 10 ? /(-) 

Were all requirements 01 the SAP Pis and above mentioned SOPls\ met? \/("'\ 
< 

Explanation 01 exceptions to SAP, PI's and SOP(s) including why, under wflal conditions, wflo authorized exceplion, anything 
considered in the decision : 

IS \ \/ ~ ,.\, ,tI\",~i~"\, <:!l\\,r NI'DD' .... Ill, ~ 
NH 1\ ! 7!1"~ . '--' I 

:; 
/' 

/' 
/' 

/' 
/' 

/' 
/' 

/' 
/' 

/' 
/' 

/ 
/ 

/ 
/ 

I ill 

" 
PHOTO LOG 

Photo Compass 
Time Description 

Number Direction 

1/2 (""'''' S 08'13 '"' oWl. 5..IJ v p o.f AO C. :L 
7}t ("'" Ii Ok~~ o"ho<e <1><-,.1( \ .s.JvIJ .... Aoe L 

/' 
V 

/' . 
/' 

;, 
, 

Signature: __ J~];;· k>~~'V~Ido~2. ________ _ 



CH2MHILL 
!!!;.FK 'Hm , 0" 

I""p~ 'oW,,,,,' (-) 4, FT.(BTOC) ~sured (J~,i(i \l: It ,,lt~ Ie and Time On W~I: 
ITotal Depth: ~FT'\BTOC) Measured I: \: ~ 

IW"'~Co"m"{h)': I:::) 14 , FT. _ \J_IN. \:),J' {vi\. ump Slart Date and Tima: 

Iw .. " V,>I', m. in well .... _GAL (J.141593"h(in)"{welIDlAl2)"2"O.004329: Pump Flni5h Date and Time: JJ'l'1l U 

;R 

De~icelequjpment: 

Fl./BlOC) Measured 

55 Monsoon Pump 

OillWaler Interface Probe 

Dale and Time 011 Well: 

Air Monitoring Readings: _ 

Total Purge Volume: (1/ ~ 

Sample Appearance: ol·t'lti _ WI or If.'~~ 

'!'I'M :03 
().U~ 

GAL. I 

Field Test Kit Details: (\09 ftI. -IJ . OJ F ~ \ 
! 

FIELD I 

1M" la<I .!.l ,,0 '9 ... · 17.' 0.0<1"'.510.".1,,781-51. 3 :so ., 
lor,,, ~i.·l~ 12'1"'. I'" '11.(,11 • ..,510.113136 10·2'i1.,6 -52 ~ .15. 1, 

105 INI.Il 10 ,,,., :il1Slo."~ ·2101. 10.;). 
110 _6H .\VH. ·n' OJ" I , 

1\ 1-'1' ,)" /, VI. R::J- f'\\, " , nlv l v. ) V (~I'I' 
l . rl\. "\ 

[j1 :S' 1 IPl'1oi ,f- & ~~-+--+--+-f---+--+---+---+------j 

/ ----



, <1.<1< 
'"''' , 0" CH2MHILL 

GROUNDWATER SAMPLING DATA 
1... 

~ " FIELD I I , 

Purge<! Vol. Dtj>!h to , To",p .. 
SpCond 

SiHnlty "" 
00 

'" 
0", 

';:~~ "~ (gfl5) W. !e.(II) (murnln) rc:) (uS/em) 
(PPI) '" Iw~~ ",finO" 

(mVI Color I Odo, I !;om""'n'~ 
.. (,n3"- w~n ,Otnll ., .. "' 

C--

~ 

" 

/ 
/ 

/ 

/ 

/ 
1/ 

/ 

/ 
V 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ '1, 

~ 

I 

/Yv' 0/ Dol" 
'J /4/)0 ; , 

, I 



PROJECT NUMBER r LL NUfII8ER I SHEET 392485.FI.FK VWAI-MW03 , "" CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 

/ I .. tn-S tlll R,m.-l'-Ilon Piiol IUd.,. lOCATlON · AOC.t OA 

NOTES (CONnNUED) ./ 

SOP s used (reler 10 sop, in back oIlhis JOII)1 D- \ 
Were all rllquirements ollhe SAP Pis and above m'enlloned ~Pfsl mel? \. /c5 . 
Explanation 01 exceptions to SAP, PI's and SOP{s) includ ing why, under wha conditions, who lJuthorlled exceprion, IJnything 
consider~ /n the decision : 

IIi"- :a~ ; , fl10 C. IfI\NI",\.\\ d><hr ~),OD; '\ 'ilJ~o 
b ..( '(;(, ()M~~, ( , II~\ \, (\\ , ,,-, , I 

< 

----/' 
/' 

/' 
/' 

/' 
/' 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ /' 
( --- rIll/' 

PHOTO LOG 

Photo Compass 
Time Description 

Number Directlon 

/' 
/' ./' 

/' 
./ 

/' 
/' 

ifoI 
I L-' 

Signature: .i/./7/l / Date: 
j I'V)U 

/ V f 



1'<Ok" ,eo,,, ,<0". 
CH2MHILL 

r~'"'~' ,"m , 0" 

GROUNDWATER SAMPLING DATA SHEET 

I' 6 ." :w". ,~"" 11- '0"" '" Sample Team: o· 
I< 

[Total Depth: '-I \. iso FT.(BTOC) Measured 

Water. (-J 20;, ~ ~ FT.(BTOC) Measured • Date and Time On WeU: (11 IU~ , . ~! 
(=) Fr. 'N. -- Pump Start Date and Time: 0 ,id, ,0 /fKX) 

, 
" GAL (3.141593'h(in)"(weUDIAI2}"Z·O.004329: Pump Fini~h Dale and Time: .,1""0 " .jJ 

3U~ FT (BTOC) Measured Dale and Time Off Well: , I .. iI ' )( 
S5 Monsoon Pump AIr Monitoring Readings: ~ 

" Device/Equipment: OillWatcr Inlerface Probe Total Purge Volume: GJ 

I 

"o.' r - "'''0' . 0';00 Co"""''''', '/()(, 5"'C, t. 1"." , 
,,/. I j \ ,So. Nt;. -me 

I,. ,no YEWo IV //1 Co'_ ,~ , /FOI N I~ 

• 
, 10.1 / '" I 

YES~ Sample Appearance: (I ~r 
, Field Test Kit Details: () Trt.... iO{"vl\\h. (l Ole ~I 

[n YES, 'MIlch samples? MV.Is (kl-) 
, 

FIELD ' 

Pu'gO'd Vol. 
~pthl0 

flow R.le Tomp., 
SpoCon" 

Sa"n~ 00 w~;~ .' ~. TUfbkllly 
n~ 

IgIII) W"er 
(mUm"') l°e) 

(uS/em) 
lppl) 1%1 whnO.1 

(m V) (NTlJ) Color r OdOf I Corn<nent. 

'" wr .. 3% wAn 10rnV wM 11)fo 

/O le, -·010 1 1~M 200 12'1" ,n o.v I, i o ;" I .. ' J(, "rt 1m ". 
1020 l2'l.l~ 200 1Zf.~f l J2q~ I C"~ 1.2 O.~ I r •. i'I ~Y. q 1'"0 

v • 
/02.S ~I.OO IN14 260 11ts« I ,~.' 10.W :.9 . J" % .'- /0'/ 

," 'n I.g I"'.N ,o0 1 ""I I"., In .~~ ., ~ II. " YO·3. ~J.ln 
10;5 '/.SO 11~.1't 100 121J.S mo lo,,~ l·t 10.1\ 1 ... .12- 3t.1/" 155.5 
10'10 "2. 00 12".'. 100 12' .13 1121'1 lo.~~ 12.k> 0.11> 1,.82 3I • . g 137.7 
"y~ - 2 .00 1 2" .'~ 200 12, .11> '2,0 o.~y 12.~ 0.111 IHI 3S.1 12,.3 
10SO -1.!'o 2"." 200 12,.,.s 1210 O .• ~ 2 .0 O.'S .K> ., <,. J. 23." 

'"'' -'.<0 I" ." zoo I ... s~ 111'1 I,." 1.9 , .... 1 •. 19 '2.1 I.~ , ii, 

/100 '11~ 1,.14 1tv1 1 n .' I ~t'I 10M 2 .1. 0.1" I .~7~ " .. 11.8' 
/105 1 ~ 3.00 12Y.1. too- I ".J'! IIIH 10.'. l., 0·'1. 1 •. 7Q 3~.J. /0.1 

/ 1/0 - I .IS I zoo Iz,.,1 /110 10 .• ' 2.' D.lt •. 7\ n:~ 17.1'1 
life, .3.SO Iz~." 200 11'l1' 1 .~ D.li' 1/ •. 71 ~ I. '" 1(" .11 
1/20 ··q.OO 2>1.'. ''0 12HZ lB. 10_" 1.3 10.17 I t.:77 ~o·y 1lI.11'l 

IS &"In COtt" I ill>V . 
1.1 Cr/, ,I" 
'\) ~I n l~ 

-/' fir-.. 1---
# 

, 0 '/z, ~. 
0"" 'J I) 1(1 (; 

~ I J 



PROJECT NUMBER rELlNUMBER 

392485.FI.FK VWAI-MW04 SHEET , 0" 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 
, 

"' : In· IIU RemcdlaUon PlIOI Si udy LOCAl1QN AOC·' OATE: 

FIELD PARAMETERS I I 

Purged Vol. 0eJ>1h 10 Flow Rile Temp., 
SpC<>nd S.,lnlty 00 00 

" 
0"' Turbidity 

n~ IuS/em) ,'""-, (mY) ("'TU) Color I 0<10, I Comment. 
III''') Wlllr(ft) (mUmIn) ("C) wM3,. (PI'I) (%) 

w~n 10% WMOI 
w~n 111mY wMIO% 

< 

I----
"-

" \ 
/ 

/ 

/ 
V 

/ 

/ 
/' 

/ 

/ 

/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

( 'n / 

Slg'oIw", /1ft / 
Date: '- '1 0 

'/I I , 



PROJECT NUMBER r ElLNUMBER I SHEET 392485.Fl.FK VWAI-MW04 , 0" 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 
•. t. 

PROJ CT· In_ Ilu RemedlallOll Pliol Study LOCATION : AOC-l OATE: 

NOTES (CONTlNUED) I 
SOP(s) used (refer to SOPs In back of this log)? In 
Were all requirements 01 the SAP Pis and above mentioned SOpes} met? \/ ~\ 
Explallation 01 eltceptioos to SAP, PI's and SOp(s) Including why, under what dondilions, who authorized exception, anyllling 
considered in the decision: 

, IV ' l~ [,\ ' I'>J.)( ' '''''tl,,~\ ,~:j, .... (jl'OP\l\ fA,," 
rIo -(I\ rt lill.:' I "' \lt\~ ",(\\ \ 1/ V I 

J / 

/ 
/ 

./ 
./ 

./ 
/' 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

! 1111 

PHOTO LOG 

Photo Compass 
Time Description 

Number Direction 

') 

V ./ 
./ 

V 
./ 

./ 
./ 111. 

( V--

.I!~ .~ ~ ID Sigllalure: Date: 

/I 



CH2MHILL 

PROJECT NUMBER 

392485.FI.FK 
r EUHUMSER 

I VWAI-MW05 SHEET 1 OF 1 

GROUNDWATER SAMPLING DATA SHEET 

PR J T . In-Sllll Remediation Pilot tUdy LOCATION : AOC~ DATE: - - 10 

Sample Team: 1>_ iJJ~ tJU , p 

..M . <1IM,,,,n. 
Total Depth: ~ FT.(BTOC) Measured 

Deplhto Waler: H ~1.\ , 0\ FT.(BTOC) Measllred (:IJIIIi Date and Time On Well. 

Pump Start Dale and Time: 

,JIIY I/v 1O:,\r 
WalerColumn(h): (=) 2p,lj FT. _ _ 'N. 0,1., IO~Y 

Water Volume In Well GAL (3, 141593'h{in) ' (weIlDW2)"2'O.004329: Pump Finish Dale and Time: •• I,y/." ,Z'iP 
Pump Depth; 3"1.50 FT.(BTOC) Measured Date and Time Off Well. .J;'lh. iZ is 
Purge Device/Equip: 55 Monsoon Pump Air MoniloringReadlngs: OOPtlr-"-

Total Purge Volume: {II d~ 7[ GAL. Measuring De .... icelEquipmenl. OUlWater Interlace Probe 

SAMPLE INFORMATION 

Sample 10: "Nil 1. - ,.,~ 05- 00 10 Parameters Coneifed for:-,,,,"r.....cu 'v"o'Cu..--'('".'''''' ... u:....:n''',.!!"~'''''4---j 
Sample DaleITlfl1e: Q3/i8/ic ! 2.2.0 _ _ ~"'.o".!"'I0..'-"""-~-"O"'C~ _ _ ___ ---j 
Field Oup· YE@to. -, _ _ ______ parametersCoIlecedfor:.-""'FFO"--'_hN"="' ________ -----j 
FD Sample DatelTime: --'.'"t,,~ ___ ____ _ 
MSlMSD: YES@ Sample Appearance: .l'teQJ £.(' Ici le~~ 
weresampjeSf.ltered?@rNO F.eld Test Kit Details: 1'..f[~\l I~h.. O)lo .... /l P OI=:"J 
[fYES, Wllch samples? hl.reC'lA') 1""".t1Ia;; 

\1 0. 
\0, 
1110 

I" '" 
1120 

, 113!) 

iiSO 
1165 
/,ZOO 

Pu'1ledVol. 
(glls) 

Oep1h 10 
Wit..,. Flow Rill 
I") (",Umln) 

FIELD PARAMETERS 

Temp., SpCond S.Hn~ 
,.,' (uS/em) "" , 

w"""3% 

DO ORP Turbidity 
DO (mgI!.J pH (mY) ["'lUI 
('to , ""~nl~ w~nO, 1 wNl l0mv' wMl0.,., 

Co"'. I 0<10. I Comm..,16 

- 0 oS 1".71 U'l ),,7 "'-'5 " .11 3, . S ' Ji.< ~.'O <j-j '1 ;<. "",,""". A>«- M, op'.';to 
-0 .'0 :1'1->0, 1:50 1'-'" "" 0:11 10. " "~ 00 -<1$ C 'is.1 
-0.$0 1¥'3 1&0 2'1" NL' 0 .11 , • . ., o.tl <.n · ' .... 2 3, .3 ,~ "" 'f"'-O 
~n so '. ·lff IlS 2BJI'I )'n' 0·71 , ." 0 :11 ,,:17 -'8.0 z,." 
,0. 15 2~ .17 _"" l"~ ,,"-, 01'" •.• (db 'Il..~ ILl 

.. , 2.00 2177 I2S rJ $, 1"31 07' 5.i o.~, .7S .~ 2 I ~ . oS 

n 1 /D Ii.,l It"> Il.il l<i '" D .1. q. ~ e,30 (},75 - 0'1 1 u OJ , 

_-J .$O '.11 120; .,.qo: 'a" 0 1, 311 Dl1 7'/ •• "1 ·Z.tf 
·'l.1>S l~.1 /10 Z·l6. I~JI 0.7' 1 1 o 2i 1J .7 - 7.0 1.'/ ~ 

I' 

Slgnature: __ "Q~",,,-,--,-~-,-,,=',---______ _ 

( 



PRO..ECT NUMSER WEUNUMSER 

39248S.FI.FK VWAI-MWOS SHEET , 0" 

CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 

, . In· Itu emedlilUon PIIOI ludy LOCATION : AOC~ DATE· 

FIELD PARAMETERS 

PUfg~d Vol. ~pl"lo flow Rltl romp., 
SpCond 

S.lInlty 00 
00 ., 0," Tuft>i<IIty 

.~ 
('lIII) Wlt .. (!!) (mU!l1In) (' C) 

(uS/om) 
' ·(ppt) '" ,- w .... O.1 

(mV) (NTU) Colo. I Odor I Comm~nll 
wfln 3% wf", 10'lI0 10M lOrnV wfrn 10'lI0 

"'. 
/ 

./ 

/ 
./ 

V 
./ 

V 
./ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

I 
/ 

/ 
/ 

II 

1"-.. 
rl1 .-

$i,oo'"" /fv--/ ./ /' Date: -:2l/l1/JO 
I L---" ' , 



PROJECT NUWBER r EllNlJWBER I SHEET 392485.FI.FK VWAI-MW05 , 0'" 

CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 

/. 

" 0 In ,'u Rem. llillion Pilot tudy lOCAllQN . AOC4 .. ". 
NOTES (CONTINUED) 

SOP/I) und refer to SOPs in back of this I 7 LH 
Were all reaulraments of the SAP Pis and above mentioned SOP/51 met? \J C.\ 
Explanation of (>.lcepUons to SAP, PI's and SOP(s) including why, under what conditiOns, who authorizlKl e.xceplion, anything 
considered in the decision : 

11 ;Tv TIl. Uu ~",[~,~, n,,, 
,"-,.,-. ,,,.\! vI . ,'0, Nrl.,1/ v ~~\i CHA.j". L. "l'''LI ~; , I.v r.,,.. "'" , I 

"". ~\(."k ( hI! \1,' nil";'" n" •. , ·· ;;'~ 1, «,~ 'OM\if, r::. ' I O<J~U ~;, f), ,, ,{ ,n 
< l\~\\ CI .Y I \)<, ~\.. I"" -n..;, ,L,,,,, \c a,Cc., ~\\ , I 

~ • . r 
. "--.- - ---

./ 

----./" 
~ 

/' 
~ 

./ 
./ 

"7 
7 

./ 
./ 

./ 
7 

7 
/ 

1/\ 
( 

PHOTO LOG 

Photo I compas~ 1 Time 
Numbe r DIrection 

Description 

----~ 

/' 
7 

/ 

SI'O"",~~ 
-. /'p//f/(b 

Dale: 
-V 7 I I 



f'ROJECT NUMBER WULNlJMB(R 

392485.FI.FK VWAI-MW07 SHEH , 
"" CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET ,., ... 
00 '" In-Sltu A: ..... (U.Uon Pilot Study lOCA TlON , AOC~ DATE. 

Weather: bo.lM~:) , "u\ ,b • flY' [j -'P q:: Sample Team: ~ 

" 
.. 

f-'ItI~tI:j ~l.""~ 11..1 "M,..~c:." i 

Totat Deptn' 'is 20 FT (STOC) Measured 

Depth \0 Wate.: (-) cl5.oQ FT (BTOC) Measured 
• J ) u I .';)) Date ard Time Or! We-W 

Wale! CoIul'lV1{h): ("I 'l.Q...dl..L FT, ~ IN. Pump Slarl Dale al'ld Time: J~ N 0 Q7,1 

Water Volume in Well _ GAL (3. 1~1593"h(in)'(w eUDtAl2)"2'O.004329 : PurJ¥) Finlsn Date Md Time' OJI., ,0 \ n~ I 
Pump Depth: !dQ FT. (BTOC) Measured Dale and TIme Olf Wett m'nl,,, 'D~r 
Pl.Ifge De~leelEqulp: S5 Monsoon Pum!!: Air Mooilofing Readings: N) If . n .O __ 

Measuring Oe~ IceJEquipment: OlllWat.r Interface Probe Total Purge VoIum.: • GAL. 

SAMPLE INfORMATION . 
"'" - \oW-, F,t.- M.tkoJ!>o _ .... wO:S: Sample 10: jN"J.- jv\W01-u'!lIQ Parameters Collec:ed for: 

Sample DatelT1me: ollUbO aJSIl ,"Ii ..... IOC 

F~d Dup: ye@D: ",,,, ParametelS ColfeGad lor : FO ." 
FD Sample Dllemme ,.II" 
MSlMSD: YE~ Sample Appearanc.: Cl eoJt calc> '~ 
wefe samples r,"et~ Field Test KlI Details: )","1 ~ It 7 ~- ,;:r 
II YES. '/JIl1ch 5ClmpieS? "",.J> ~d""' ''' ) , 

FIEL.D PARAMETERS 

Pu'g" ViII. -- F_I'tMI Tlmp .• ...,." .. .., <X> 00 

'" 
0 0' "-

""' leMI' 
Witt. InlUmiooI ,~, 

,,,$/c,,,, 
''''' ,'I ''''';'~ "" .. 0.1 "'~ I'm" Color I Odor I COrrwMnlS ,. ..,,' .. ,,, .• ,,"'" .. ," 

0151, 0 ~~~I 10 /'>1' '-
OV", I-- 0 . 10 2,. ~5 -,0 120 .11 j~'i 0 .• " 11-2 7 .Z3 /.,.77 ~31 . " "" ~ not ",.",,_.-:Jr. 

orov r- o.,o !?s ... -'0 111.05 I I~IO 0 .\1'1 " .f '.f' _1L -(P I 0 1110 
(I, 8,1 '''0 Hi 2S .3(, 50 21 '" 1\ t'l I) . I .. {/ If' ,,,, 

"" -1.1' oS %U "". ." ,,, .n> 

'f' " ..... o .~ ,<,~ 11J.1~ '''" 0.1\ 11 ·1 ,>1 u·lI 17% - (,; 1 I + .. {/\ eo.,.".h~~ 
.8'2.1 ... 0 _1.0 2& SI ~CJ 2,1'1 '!lS-~ c...£1 'f ,'"/.5 ,N 11_11 -13 , 11711' 

1." - a .'-s iJ< .• ' ", 21_', '~f5 .• q 1. , 0" " -7 - • 1'1-7 
I .... , .... o .~o 115, ¥O 10 l.r.f l~iS 0", rn o.<t q v l • " .0 .pi-,-
.n ... ."" 0 : 1 S l$~ -t 2t· 11 ,.\>s 0 .1..9 ,t '-I In q" , " -,<? I, ,1:0 

6t" -, 00_ lS '''' 21 ·'" I,,," G_""''' " .7 .. SI 7' -77 r;:7~ 
Q~'1~ -Ic,,, LS>i 1'0 1t.il IJf!o <-U, ,1-S a.'n I t.. ... -'O' I ~~ 1 

DISI -' .,0 Ls3'1 15 l"t .• 5o 'li'O O.lD~ '.0 10.'1 I 1_.1' - 7 •. , "n n 
I OkS<o -1.25 2S;;< -,<. 2~1" 1300 I n .4It'j n.O 0. 110 , ." • 71. '1 1,,_."1 

1090' ~' . 2.<' I L< " .1'" , ... , ,3tl 0·"5 Ii 7 1) .'1, .72 .. 7~ 7_ 20.C/ 

690y ",,1 .1.5 I %j~ -7'5 11B.5 ,~., 041 IO.? o fd 1..1 - 7'1 . _ ' . C 

I" \11 -I 'Z~ 1,..1\ 7'5 I ~ ." . I3$) o·i,If 1.,5 0·/1 il-7Z -7l"o I·,i. i 
o'l"" _1 .35 1;0;.3> '''' 111!.· . I ",~ "'.ur I <IS ~1.I 1/ •. 72 _ ,S . ~ ,~ q 

0111 -I .~O <S .>! 1S 1~ .• 1">17 I n."'Y .,. 11l . ~1 1,.7 _Iv.' IK1 
,,0'2\.1 -, ~o I,.;.v 15 IVI,., i~77 0',' i., "'sr Jr..,. -'~.2 I ;" .0 
°ni .- I. "" I?s 1,P..1V ,;75 In ,,~ un (). 41 J • . ' -, 5. r.J'I,,~Ff~ 

'''Y~L v I 7" 2557 7<; 17Af( 1,",7S I n.b\' I t. . ~ 0 ·50 7L •• -'1~ I" ~ 

Signature: __ ..J~J~~'v~tIdd~;:bz-'::.... _____ _ Date: __ -,.,,1~-1"''---1l1 Q'-________ _ 



PROJECT NUMBER WELL NUMBER 

392485.FI.FK VWAI·MW07 SHEET , 0" 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 

PROJECT : In-Sltu emotdlallon Pilot Study LOCATION : AOC·I DATE; 

FIELD PARAMETERS 

Pu'll~VoI. Depth 10 FIo .. ~t. Temp .. 
SpCond 

d allnlly 00 00 ,- 0"' Turblclty 
n_ 

(gala) Wat .. (II, imUmI") '~I 
(uS/em) 

i~~t) '%I 
,",,-, 

w~n 0.1 ,m" (NlU) Color I Odor / Convnento 
w1ln 3'" wAnl O'1'i w~n 10m\I w~n '0'" 

0';, ~ 17" ><.40 75 2,, ·8 " 7'1 O.u¥ b ~ OSS 612 . d 11 ·2 

0'"'. ~ I.'" 't <;3 ..,'" " .9' 137, o.,,-,.i: .. " <1,5 " - 10./. IO .G 
'5.~6 In ",,,-,p e CC · ecl, . 

/ 
/ 

/ 
/ 

/ 

/ 
V 

/ 

/ 
C/ 

" 
~/ 

,tI, 
~ W 

/ 
1/ 

/ 
/ 

/ 

/ 
/ 

V 
/ 

/ 

sjgnature: __ --'<ao!:::~~~'-'-'====-------- Dale: _--,o~,'--·~~_<_-_, _O __________ ~ 



I"""""""" I.FK I I SHm , 0'" 

CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 

..-. 
~ I~ " , 

", ,,,. sop, ~11 

Iw. "''', SAP. PI, ,' . ,,11 

, of exception. to SAP, PI', Ind SOP(.) Including why, under what condlflons. who authorized Deep/Ion, IInythi ng 
In the d~/$lon: 

\) \V ,N 10 IDl \" ",I 10.\1, .r .. "fJfJ<~· V' 
C'\ f)(((1J r\::l' \..~ ' ';'lv/ .. 10' H ' fr!. r 

PHOTO LOG 

Photo Compass I Time I. 
Oirectlon 

Signalure: ____ __________ _ Oale: _________ _____ _ 



PROJ£C1' HUM8fR "NEUHUMBDl 

392485.FI.FK VWAI-MW02 SHE.CT , "', 
CH2MHILl 

GROUNDWATER SAMPLING DATA SHEET 
, , : tn_ II'" R"""Il I~Uon 1' 1101 IUdy LOCAnON AOC· I """ n~ 
Weather: tMLU&:; lO~ (IVMliJ SMlPie r6am: KE..JJI , 

Cirf!IS £€£3 
Olaf Depth: 1fB FT,(BTOC)MeSII,ned 

Depth 10 Waler I) ZO,Zq FT.(BTOC) Mfluurud DaHl' lind TiITlll On Wt;IIt IIh 074-~ 
Waler CoIumnCh). (~) FT. 'N. Pump SWt Dille and Time 1/, ~ o8o~ - -
Water Volumll in Well GAL (3 141593"ll(In)'(WIIUOIAl2)"2' o.OO4.129 Pump FinlSM Date and Time 1/ I ... o9¥ 
Pump OaPLh' :396 FT (BTOC) Meouur&d Date andilme on WelL 1'/-1, /4 2A 
P",rge OrMcaIEqulp: SS Monsoon Pum,E! All MOl'lIlQr1ng Readl"",s' 0 . 0 m1 
Mea,unng OlMceJEqulpmenl: OiI/W:II\.r Inlerlae. Probe l olli' PUrgll \lo lu""': (p.O GAL. 

SAMPLE INFORMATION 

Sample 10 . VWA) - J-fw02, -IllQ Pltftlmfllers Colleced ror. we 13 f>!p:" ffp<~v ) oc 
sample O~temme; IIL2. 0'1Z5 h if ,e.,J I M, 1.Ir.fJ11E I':W: .ArE 7lJ{' 

Foekl Oup YESI@p. Paramllletl Colleatct fOf; (FO) 

FO Sample DslalTime; 

MSJMSO:~NO Sample Appeamnce eLEA~ 
WfHe &amples roltentd?@O Field THt Kit DeUltls 14 ff'M fU1»LF/Ir7;. @ 09 Zo 
If YES. WhICh samplu? Hl.r IZov!l-In (; f~~ wi u., 1IfciJM~ ~i> 

FIELD PARAMETERS 

P"rve<l Vot. 
Ot-pth 10 

r lOW_ r."",~ ... - w~. ~ 
~ ... ~, r",bldlly - --. luSk .... '"",,' ,.." ,m~ c~, ... IOdotj e_", . ..... 

Iv"') 

'" 
{mlJtrll"l ro< ....... l "'" {pP11 ,., 

... '" 10'1> -.. .. ",'(mV ..... , 
08t>, 71J ~1. 2<Jb 2a31 U!~ " tJ¢ oIf '1.1'1 7 • ., lIJ5 
tlB,. 

~~ 
2h.;t, 13iJ8 I .U $'b e u..v 1783 M8.S ·flD ~,v:,r 
~I Aw, £E, n9.e UZ,z, 

n8lS 10 • ',U,o 2li-SJ 2«J8 /01 Z3Z1" 17. ez 7 • ., (9M 37.7 /ib~, 
11Mb ZI.iI/ . l...~ Z/i?L /947. .7D . s,. I {,,?! I'lof..o 
dRS!' W8 u. 2?-", 1/fS7 •. ~ V6H 1.8!- b.gj /1l'I5' 7/1 "" 1I'Nt E 
dioo 2 ·5 16040 240 1!1,Zl 1710 D,S; >,z,. 19-;¥ (,,74- ltv. 4- ~ltM Q';'~ f"Y' 

l o9cS' 2P~ :.- Z,·' "Ji/ " .!If /18.. 8.97 6,£,7 1$,4 Z .~ <- """" 717 

· 01/. 2P,*, <.10 78:>< ,t.?'] (J.8L tJD' 7.n 6~J 177.0 /. (gJ 
:09,..- ;U"" Uc 'FJ J<; 1M2- o,fl 'N,? 17./8 (,-", 177.8 uS t>= :\.5 ai,,,",,, ~o 1'I,~ 16/.1) ·11.80 /l1.e. 6.'i/ t..I. n~, I 1·11 1<1- PPM ~te 
d<?1S tJalECJ "" z...- ,/ 

f-~ 

SJgnallJre 
( f-:'l '''''' II L!!> l.lD 



f'fIOJ£~ NUMBER WElL"U~ER 

39248S.FI .FK VWAI-MW02 SHE" , 0" 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 

n· ~u . m.d"lton PIIOI Sl\ld ~ LOCAllON AOC·I .. no 1:& 
FIELD PARAMETER S 

PUf9*d Vol o.pth ' . Row Ra1. ,_. , .. - U.., ~ 
~ 

" - Tu.t>ldiTy - !u5km) ,-, ,m" (Ht V) Co,''' I 0<Ic>t I C ......... "'. 
Ig"'l W"' .. IIIJ ''''"'""' eo, ... ,.. "," "" -,~ -" ....... ,~V ...... ""'" 

/' 
/' /' 

/ / /' 
/ /' I 

/ I 
/ / V 

/ 
/ 

/ 
I 

/ 

" V 
/' / /' / 

/ /' I 
/ / / . 

/ V / 
/ / / 

/ / V 
1/ / / 

/ / 
{ 
'-/' / 

/ 
/ -'" , 

V 6(, '# 
/ 1/ AV 'l 

/ 

1/ 
/' 

Sogfl(llltle; ~~CP' Dale: 11/3/,. 
./ 



PROJEC1I1U,II.8£R jHUIoI8£Jt I SHEE1' 392485.FI.FK VWAI-MW02 , ~, 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 
, n· II " ..... lI lal lon PI 01 tully ~0C4TION . Aoe_1 DATE' 

NOTES (CONT INUED) 

SOP(.) used (r,f"r 10 SOPs In bac:k of thll log)? ~-I 
Ware aU requiremants of thl SAP. Pis and aoova lTMlnllonod SOP{.} mlt7 Yf~ 
Explanation of e .. ceptions to SAP. prl .nd SOP(.) Includ/n~ why. un" .... hOlf cont/Wons, .... /10 ;,ulhorir&d eJ(capUon. anylhlng 
considerfJd in /hI! dKision: 

Lo ex:t:'fl'nn"/,> 

---L 
/' / 

./ / 
./ / --./ / ,/ / 

./ / ./ / 
/ / ./ / 

/ ./ / 
/ ./ -' 

./ 
I ./ 

/ ./ 
./ 

{ ./ 
~ ..---- / Ij//J 

/ ./ { 
/ ,,-

I ./ 

PHOTO LOG 

Photo c om pan l ' ± . 
Numbe r D lfection Time D escription 

-

-+--
I t I - - --

--

r- J 
-

- --

1 + -
-

Slgnalure 
(}'7 fl :l~ 

"''' II/? 110 
~ 



PROJECT NllfIUIl:R 

392485.FI.FK 
1"'"-'"''''''' 
1 VWAI-MW03 SHEET 1 OF 3 

CH2MHIU 
GROUNDWATER SAMPLING DATA SHEET 

J ' n olu IImeda l '>Il oa l IU y LOCATION AOC-i 

Total PepIn; 

Oeplh 10 Water: H 

Water Co/<Jmn(n): (,,) 

Water Volume In Wen 

Pump Deplfl 

Pulge OeVlCelEcrulp: 

3~. 0 FT,(BTOC) Measured 

24,71 FT,(BTOC) MeULn!I 

_ _ FT _ _ 'N. 
Dote and TIm8 Of! Well: 

Pump Stall Date and TIme: 

~~GAL t3 141593' I1{ln)"{_ltDlAI2),,:rO.D04329 Pump FiI1lSl'l Oat. <tnd Tlme 

3+,0 FT.(8TOC)MoilS4<tttd Date and Tme QlfWell. 

55 Monsoon Pump Alr Monltonng Reac:ings, 

'''H'' 

{"~'I"" 'OM 
/,I-:-m/, /01,0 

11 .. ~ 
Me3lUw'Ig Dev!celEqu~L Oil/Water lnterfa(:. Probo Tolal Purge 'Volume; 1"V 3.2.[ GAL 

SAMPLE INFORMATION 

s.mplolO· vwA]:- ,.. .... J - /00 6 IlioA p~"" """"*' 'oc If"'_ (vb{, I'JbLb N,I .. !.IJ.}t. , 
Sampie Dallvnme {I/4h9J!1... Q"l'fQ jO{ 
Floeid Dup' yesQ 10' _. _ ' ______ _ _ parametdn CotIec:ed foI"J{!::!FO,>J'-=:::. ______ ___ _j 
FD Sample DalMT1me: _________ _ 

MSIMSO YES 1'9 s.mpIe Appuranot -:-(~I.".r'__"._=;_-,;_---_j 
Were samples r~1&fed? @NO FreldT"tl(iI Detail, 0- () 7 M ..... f<.,.J"~ r,..),., ... " XD 
II YES, WhICh samoleS7 Fe / Mt'\ r , , 

FIELD PARAMETERS 

Colo< I 0<:I<>t I Commcnto 

I O~I, I . " lJI-q$ lAo l1.l2. /70 0.". 1<:1 "" -1'1_ 12'.' 

?q~O 1.7, bo ·n 2M 2'.\,-1111 p,1o l ~'<1 .17 7t'f - ' 1 7'11 
I U~ c V" . r.1. ~,~ • ~ l j .. I-()'1 rp.. .• D al l r~ .v, 1/ 



PROJ£CT IIVIIB£R r ruHU.eER 

392485.Fl.FK VWAI·MW03 '""" 
, 0" 

CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 

, n IIU emadlal on 101 IUlly ~0CA1 10N 

FIELD PARAMETERS 

AOC.I CIA rE. 1"'(lilii5.. 

Pu.go.cI v .... D~1I1C1 n_"-Ie , ....... "'~. S"""ty 00 
00 ... ~. Tu.b/dII)' 

n_ 
(g"" W&lO. (II, (",u .... ", ('!;) 

(USlcM, 
11>1>'( C., 

c..., -" c_. c~" CoIor / Odot IC ..... m ..... _ .. -,,. -,..., -,~ 

/ 
/ 

/ 
V 

L 
V 

/ 
/ 

/ 
/ 

/ 

/ 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

o.~ _1.-'-11~"I'f1-"2-"9"'!o"--____ _ 



PROJECT HUMB£II fNEUNUWlU I SHEET 392485.FI.FK VWAI-MW03 , 0" 
CH2MHlLL 

GROUNDWATER SAMPLING DATA SHEET 

• In· ,' u emed,a llon ,10\ Sludy LOCATION AOe·1 0"' 
NOTES (CONTINUED) 

SOPls "ted refe, 10 SOPs In back of Ihl, 10 , 11:-1 
Were ~ II requirements of the SAP, Pis and above mCllllio .... d SOP(.) met? Yc:") 

EIl p lanation of exceptione to SAP, PI' , a:l~p(,) /neluding why, und&, whal conditions, who aulhorizod tIICCtplion, 'nylhing 
contlidel'Odin fhe dec ision ; /Yo I//. t/ ... , 

./ 
./ 

./ 
./ 

/' 
/ 

/ 
/1 / 

d /, / 

'" // //. / 
,,//. ( ><--

1//,// 
X 

./ 
/ 

/ 
/ 

./ 
./ 

./ 

PHOTO LOG 

Photo I comp~ss I Time !DeSCriPtion 
Number Direction 

- .j-

- t -
- - -+ 

- + -

-- .- - --
- - - -

-

-



CH2MHILL 
~FI.FK 

GROUNDWATER SAMPLING DATA SHEET 

. t-) 

-=-=-FT .(BTOC) MesStired 

2I}·12. FT.(8TOC) Measured Oallf and r .... 'e On W&lI. 

: ("') FT. IN. PL;mpS~IOal.aO(lnme: 

In Well -1d-~ (3. 141593"h(m)"tw6ItDtAI2r2'OJ)04329 Pump finish Date and Time: 

Ip~po.J'~' 3'. b FT~BTOC)Mu5Ured Omuod TIIll8 OfI'Well. 

5S Monsoon Pump 

OevtceIEqu.pm8f1I: OillWator Inllrfau Probe 

FJELD I 

s.~"". --~~v-o=-----'~'--==~----

Total Purge Volume: ....... 2 f GAL 

0." II ILl 2910 
TJ 



f AMe, NUMBER reu ttUlIIIElI 
392485.FI.FK VWAI·MW04 "",orr , 0" 

CH2MHIU 
GROUNDWATER SAMPLING DATA SHEET 

In lIu Gin. aUon ,'ot tully LOCAT ION AOC·I DATE. I 'Z b 
FIELD PARAMETERS 

Puf'OHl VOl. o.OI~ to Flowlb" lltnP. "'- .. ... "" 
00 ... ~. ,-"' ,- (uSk:"" lorol ) ,.~ ,m~ C<IIot' I Oda. I C ......... IO 

(gAIl) w.t .. (It) (mU",,") r'l "!IIIl'\. 
... , "" ... ,,,",0"\. -" -,.., -'''' 

- - - , 
/ 

/ 
/ 

L 
/ . 

/ 

, / 
, '/ 

AT ~ 

, 

1/'/ 
/ /' 

r 

/ 

, 
/ 

, 

D"". ~----,-/I'fI.c<'Lf-/ ... 2",,?",IO,,-_____ _ - rl 



PROJECl IlUIII8El'1 r eUNUMII£R l SHEET 392485.FI.FK VWAI-MW04 3 OF 3 

CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 

, ; In itu . meO atio n ( 01 IUOy LOCAnON AOC-I DA"'. 
NOTES (CONTINUED) 

SOft,.1 used roler 10 SOP, In baek 01 th is 10 ? ,~ I 
Wtr •• 11 requiremenU ol lhe SAP, Pis and a bovt mentIoned S0l:'l.) m"? '/~<. 

EJo; planaUon of exeeplion$ 10 SAP, pr, a nd SOP!_) inelUdinJ;hf , und or whlll eOfldi/ion$, who lIu fhOTiled p eeplion, IIl1)' thing 

eonsldeflKl in the d&c:ision: tV" ~ l I t P1f _ "-. 

------- .,...-
~ 

h 
// 

?" t-' 
i;fY 
.' 

./ 
./ 

/' 

./ 
./ , , 

./ 
/ 

/ 

(. 

PHOTO LOG 

Photo Compass 
Time Description 

Number Direc tion 
--

---
- --I- -

-
-

--

I ;-

0", _--'Ic;.V'-'2=-t/'-'Z=:<>':.J/c:..?L-____ _ 



CH2MHILL 

PROJECT IMIBfJI 

39248S.FI.FK 
ViRl NUM$.ER 

VWAI-MWOS SHEET I OF::I 

GROUNDWATER SAMPLING DATA SHEET 

n o.u om. IiIllon "or IU"~ lOCATION' AOC-l 

Total Oepl11 

Deplh 10 Water. (-) 

Waler COIumn(l'I): (=) 

Waler VoI\Jme In Well 

Pump Depth 

Purge Dtrvk:elEqu.p: 

44 (" FT.(BTOC) MeasullKl 

UJ ~S; FT.(BTOC) Me&ured 

___ FT __ 'N. 

Dalll &rid TIme 01'1 Will! 

Pump Start Oa\.9 and TIIJlII 

=-:-GAL (3.141593 ' h(ln)"l_nOIAJ2I"2"O 0001321) Pump finish Oatil and T;me 

~.,. Go FT (BTOC) Measured Dal. tlnd Twne OIT Well' 

55 Mon.oon Pump 

Me8$llrtng DlNicelEqulPmeflt OIlJWal. r Interlace ProM 

/!.Jt Mamloung Rfl3dlngli 

Total Pur"o Volume: 

SAMPLE INFORMATION 

OI\TE IJ Z 10 

+ 0 GAL. 

Sam~elO: vwA I - J..1WGS _ 1110 Pa",mll!~CoH~1or: \Joe 9v,C ,~,..... 

Sample Oatemme: I I / 2.11 0 OJ UJ , N rr:eA<T( Ib~ 

Poeld Dup: YES/NO 10: _ _ -"-:."'o'-_____ PalClm61111'S CoIIeced fpr' .l""DI"-______ _ ___ -! 
Fa Sample Oal llfnme' ___ ______ _ 

MS/MSO" YES ' NO ...... 0 

Weresamplas fi1l8~ 
If "'ES, Wl'lidl sampla:1 I~J I fJI,J 

-

Sample AppfIarat1Of1: 

FIeld Tesl K,t OfItadS" 

FIELD PARAMETERS 

~'" 3.lS ZI.1z -z.s<> I Z9~1J>: '''',7;.0 •• 1$ v·73 15.Z. 
OP,> 3.50 lJ .'Jz 25"0 IZ9Z41nS8 dblJ /.'1 0.21 (,71 12 .-> IJ.DPft( <1/ 

115£ I 0 -. A4- t:'~, 
IiNFfev, 

~-4---4--4---+-~-~-4--t-~-~-~-~~---~Q~NhSK 
~-+---r--~-r-~---t---r--t--t--f----t---r--------~ ~,~.J 

Da" ._-'~"-~.L;' .. Z"/,-,I,,O,--___ ___ _ 



392485.FI.FK I VWAI ·MWOS "m 2 OF' 
CH2MHlll 

GROUNDWATER SAMPLING DATA SHEET 
, :@ 

F'E'.D 

P...".., 1101. I::.",':, _Roo,. '- ""- ~.., 00 ,.:, ..:~ ~ 

I '';:rr7 ~. 
(, ... ) (mUmln) ,'q (..sic",) 

(pPI) "" 
("'Yl Col", I 000< I Common'. .... ,.. -""'" "" ... 10" 

~ 

,.;-
./ / 

V ./ 
./ ./ 

./ 
./ ./ 

V 
/ ./ 

/' 

./ 
./ 

./ 
./ 

./ 
/ 

/ 
/ /' " / / 

/ 
./ 

/ 

,./ / 

"- ,--/ / 

/' 

./ 
./ ?~ 

./ .""-
./ / 

,./ 

"OM'''' {~C 0/ 0.,,, /I /2./1() 



PROJfCT HUMBER r ELl HUMBER I SHEET 392485.FI.FK VWAI·MW05 , 0" 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 
, 

" lu "",adlAI/an 1111! jUdy LOCATION Aoe·! om / • 
NOTES (CONTINUED) 

SOP !.) used (,ele , 10 SOP. In back o f th Is loo)? fJ -/ 
W.r. a ll re uirem.ntt; of the SAP. PI$; end a bove menli.",ed SOP/5) met? VO 
Expllnation of ucepUons to SAP, prs a nd SOP(!;) Including why, undo, Wh41 conditions, who .ulhOl'/zed e)leep/ion, Inylhing 
considered in Ihe decision : 

A/4 t:)Z'EPr1"';~ 

---- 1 
./" J 

./' " 
./' , 

/ 

/ 

f 

,-

---- ~ 
/ ./" / 

, ./" / 
/ ./' / 

/ / / 
/ / / 

I / / 
/ / / 

/ / I 
/ / 

/ ./'.#f// 
/ L. ' '-. 

PHOTO LOG 

Photo Compass 
Time Description 

Number Direction 
- --

-

-- - - ~~ 

- -

~ ~ -
- I 

S'9nalure. r----~ o ..",::::?./ 
"'- '1Iz/!-



I"ROJECT NlfllBER WEllIfUIEElI 

392485.FI.FK VWAI·MW07 ""'" , 0" 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 

: In· u M_11OII P,Io. ~, LOCATION · "OCo! "'IT· 1 /<0 

Wealller:- l'Aert'f es- It-v Sample Team: C!/f£IJ; 

i:S.", ~ 
TataJ[)epth; # .2. FT.(BTOC}Measured 

Depth to waler.~ +1 FT.{BTOC} Measured If.18 Dalf! and little on Willi.: ''/4 <-,1"'0 
Water CoIumn(h): {"I FT. 'N. -- Pump Stan Date and r..-oe: Ilk "FlS, 
Waler Volume in well GAL (3.141593-h(ln)"{weIJDW2),,2"O.004329 Pump Arlish Date and TIme: 11/ 4 llvS 
PUITIP Depth: 4-oz. FT.{BTOC) Measured Dalf! and TIme 0 11 Well: 1,/4 /].Co 

Purge OevICElIEqulp; S5 Monsoon Pum£! Air MOnitoring Readings; 

Measuring CellleelEquipment: OiUWater Interface Probe Total Purge Volume: 1·5" GAL 

SAMPLE INFORMATION 

Sample 10: Vwlll - MW"7-/~lO Parameters Collocecl for: VDC (g ;J1~ ~t$ERv. ) $t..t?<:: 
Sample Dalamrne. II / 1:. L(')"Z.O ~lr. 1.4J //J1_ ~ i5v1";" ;. 
FI8ldOup~ 10: V'LCIA / -MW07P- 1111J Parameters Colle-ced for: '0 5voc wx! 
fD Sample OalelTlme: ilL 4.. l" zs:... L~ ,"N ff'$ l/St"iI&, 
MSlMS[)' VE@ ~ SampMt Appear.Ince; elM£.. 
w_ samples... Y Field Test KlI Details . I</-- 2, R'# Reivt':-An ~ /0· S-
!I YES. Which samples? n<-r. i~ / ... ~ (; ~%eW3 wi 2-5" ...... /tX"ail "" 

C ;'9l.iJ) 

FIELD PARAMETERS 

,.....,.1 Vol. 

_. 
-~ 

,_. "'''' ,.- 00 00 .. "'" '-- wo. ,~., ,-, '""" """' c-Io- I~ , ... , ., '""-, re, ... ,. , .. " '" _10% -" ""00N -"" 
08.)""5 24. <2- I;'" ;N.i3 /0507 5 .11 19.'7 o7? gZ7 li>ll.L its -.wt-u>o-J 
/14n& Zf ~ 7, :zJ 0"" S.9~ IR .. II ~I ... , 1/5L.. "7 1M 6~0. 
,-Jt}',, ( Zs. 98 '10 1'1. 1'0""", S?fn "?q ~s: .Ii! '~I . 'I. [, 

d9,0 UU /'0 1911 1/u468 1.l419 I,)·f 0.47 ~. 71 1,2f ·4 3<,3 
tJ?,~ Zt..4z ilJu 2M3 /01(, r.82. :>'8 ,,," 1773 121. > 21. " 
dlzo 110 .6 /00 ZlSl I"aZ4~ 5.74- S., O.3B 7.,,1 .-r".4- 12.8 1>nJ • W!Iet£ 
(}Ilz !" x,.o 100 Z1.SS l/oZ3") 5.74- S ·l. o.:)! IZ511 I II ~. 4- /0 , 1-

&130 2S.~~ lev ?9.~; ·o23Z S'.13 1". 3 d .7l 7.s~ / t2. _ I h. 3 
<19"'1,<;; 25.(' luo z!I.4 InJ6, - .i> 5 .3 0':>' ·7.5"1 1/01/. 8 S.12. 

tJ 7~0 JS:S' I OU ?:;.4( /0176 ~.7~ :5."3 .~ 11.S<> I/De ·3 I£~I 
rJ ~'> I 2531 ioo 2J. S'.U 1S.3 0.>'/ 11.4~ I/0s.l- >f.. ~ 

""~ >"'<U / 00 2.'/.+3 1q,,7 s.c, 1 lS.l. • . >8 17.4> lio.5 .e f-.+3 
tJ'/:SS Z5:"5 100 ,'I.n WHo >. ~IJ 5 .1 o. > 74tJ (ol. ~ 4 .42 7 mv. nRSvt;'; re 
/"tJbt> 2<;.14 , 00 ·J.9.-n 1994, S· ~ So 0;7 7.4<, I 9&., ~ . 3L 
lJDS" ZS". 0!lI 1 0 0 "/..9.79 9,"" S":S3 {-.B 0 ."% 7.41 9$.5 14. 5 
tJln '(J 2S.oa ,00 ?'1.fll 19NIl 5".5"z. . 8 .,.;s 7.4 • ?$.9 14. {" 

iOIS 4 · 5 >'i.Of ioo Zi.: . I S.SI 11 ·1. d, J n. tn. '1. L4.3Z f-J.! ffiA 
/<2.0 do" .. A iviJ - '/0 · ~s'I (.,.. Z.~..,..A ..... , 

Signature; (%(~ : . .;./ 
Date: /1/0(- ;'0 



PROJECT NUMB£R jltUlIE£II. 

392485.FI.FK VWAI-MW07 SHEET , 
"" CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 
, _ n ll u .medialion IIDI ludy LOCATION : AOC'" CATE: I. 

FIELD PARAMETERS 

Purgod Vol. !),opt/> 10 Flowlb .. T."",~ "'.~ Sallnll)/ 00 
00 ." ~ Turt>idity 

r~. 
(gal_) Waler(lt) ImLimin) '"" 

(lIS/em) 
(ppt) 1'" ,-, _0.1 'm~ (HTU) Coler' Odo< ' Comm.nts -,. _10% wArI ,o...V - ,~ 

./ I 
/ 1/ --./ 

/ / 
/ V 

I / / 
I ~ 

/ / ./ 
/ 1/ V 

/' / ./ / 
./ / ./ / 

/ ./ / 
1/ / 

./ 
/ ./ 

./ / .---, 
/ / . / / 

I ./ / . I 
I / . ,- / 

./ ./ / / 
./ 1/ / 

/ ./ 
/ 

/ ./ 
/ ./ 

/ / ---1 
/ ./ / I 

' I / ./ " / 
./ / V / 

/ ./ 

--- / ./ 
I / / / 4.T-K 

/' 1/ /" / " '-
I\./ 

S'go"". (' :~ 0'0 , Date: /f/t/fO 



PROJiECT NUMBfR rEllNUMB£R I SHEET 392485.FI.FK VWAI·MW07 , 
"" CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 
, In-Sltu Remediation P;lotStudy LOCATION AOC-l M TI; 

NOTES (CONTINUED) 

SOP s used !refer 10 SOP$ in back of this lool? 8-1 
Were all re uirement& of Ihe SAP, Pis and aDove mentioned SOP s met? .No 
Explanation of exceptions to SAP, prs and SOP(s) including why, under what conditions, who authorind exception, anything 
considered in rhe decision : 

,.; (vA5 6£E~~R 7JrAA/ d . ,3' tAM7~'~V ~ !f!€d4./ 
7lJ (?eel{ - za M,,Jl/rG~ d,c %~_;" 

/' ) 
./ / 

./ L 
/ / 

/ /' ! , /' / 
/ /' / 

/ /' , 
/ / / 

/ . / / 
I " / 

I ./ / 
[ L / 

'- ./ / 
I ---- / 

1 /' / 
/' / 

./ / 
/ /}'J/O 

[ ...{:I'<:"/A-

PHOTO LOG 

Photo Compass 
Time Description 

Number Direction 

Signature: a,e' 2~ Date: n/1/lo , , 



PROJECT HUMSER rl NUr.taER 
392485.FI.FK VWAI-MW02 SHEET , ",'2 

GROUNDWATER SAMPLING DATA SHEET 
, 

'" 18UOfl I tudy LOC,.II,noN AOC.f CATE, /I 
Wealher g,'4, ([.4< A.~,.1, 1;>,'" 1.0') Samp!eTeam: l . It.JI . /f/lr) 

Tota! Depth ~S.l~ FT.(8TOC) Measured 

Depth 10 Wale<"" (.) Ii. 1 ~ FT (sroc) MeaSU(ed Dale aod Time Of! Well I' ~'itl 07rr 
Water Columnlh) (- ) ~.FT -- 'N Pump Stan Date and Tl/'!'le 'ii/Pili l>'i.zn 
Water VOlume 1f1 Wei GAL (3 1'; 159311{1fl"(weIi0lAl2)~2'OJ)04329; Pump Finish Date and TIlflC hIID/# , j Of!' 

Pump Depth- 'iO.2 r FT (BlOC) Measured Dale and TIflle Off Wei! A / 0/11 II I" 
Purge DevlcelEqulp ~:f~"" j),,'''' l!. AIr MorIitOl1l1g Readings 0 
MeaslIrrng Devlce/EqUlpment Ip1 r.mI ~, I.4Io1DH" l0208 Total Purge Volume: '-1 0 GAL 

SAMPLE INFORMATION 

Sarnpfe 10 P~m.~~ CoO_lor Ve6. W.JG JPH (IJ~O/..P. o1J'O 

Sample Oale1Time _ I Vlo/Il O'!$'O f .. /i..:A 1./". ~u.l'",e .I\'~.,j '" rac • 
Field Dup "E~ID '-'II.- ParametefS CoIIeceo for: (FO) IVA 
FO Sampie Da~1mE! _ ~ 
MSIMSD @ / NO SampleAopearance el,.,. 
We.re sampk;.s ti ltered?~O F,a14 Test KI1 Detal!s Q·7 .JL C/·. )?,, ' IkJ. 
If YES WhICh samples? Fe 1m_ 

t" 

FIELD PARAMETERS 

P"'9"d 1101 
~Pln 10 

FI_l'!at~ T""'p~ 'oe-o $.,,";1)' <XI 
<XI 

'" 
0", r"m.dity , .. 

\!J"I$I 
W ... r-

(onlJoninr r<) \uStcn>r 
\PIIII '" """" -00 

\,"111 !HTU) Color I 0d0< I e,' ......... " 

'" """"'3"" -""' -- -,'" 
O$lf O. , 15. \l6 2'~ lUJ il4<-rf o1i 2<>4' iI:12 M 7 ISL '1 ( '.,}, .),,:/. 
onn o 3 I)'. 'if; 'Lan ~I Itn O·s'i 1<'1.1 K\~ I, 19 ri.(] 11·2 

' ~!}l 'J.> If. i'1 'U)o '2.$. '\ 115'1 0. 12, "'$., 11.0' 11.61 ~ . '1 '>-1. f) 

M"f'J 0. 7 ')'. &1 120.0 2'1,{ H'f 6 J'i' 'lo.D '.,0 ~4\ -l1.L 0 . .. 
nY'I( I 1'.>1 2'· ~.6 Jl.~ Q • ." 111.1 ~(I ~.il . 1/ . ., :'HI 
OJ,'" I , i').~1 I ??r> )1.i, 4'11 .<11. ' 1.7 oj i~ 'l.g? -'("..., Itr ;·'.,j,,-".k 
~r ,-, '. 0( Ir~Y1 '00 nJ, ~11 O. ~I,( Sl.P _.0\ 7 .rf' JU '17 1 I 

, 

,:>'101) 17 Ir.(O Zo<> 21-6 11m O. '11 11 ~ I. 'it 7.'1 -}q.7 10. 1 , (/h. 
OIf!)5' , .q 1f.>C 20(0 '2fU 103.1 O. ,-1 ~.2. "-'If' 17.1Y -{Ii. 7 17.'l t 
;]~ I? l I If >t 2O!J 2g.7 Il>tr o fl "" . ., Nt 7,/<1 ' 10. i 1/ • S' 
O<"f 2., ,f "6r boD 25.1 ~ D 52 "'-.J 2.~S 7.11 -~· 1 464 
()qZ(J 2 , ) (H~ 2.010 '1f.7 101"'1 O. 52 1Z.6 ~. f) 7,Pq ~. I fI; 'is" I 
'i/Q2 ,. 2. '7 I/clf, 200 2~ 1 06'1 O.n }l.~ Z-,D 70> 11."1 !-I .'S" I 
O'l}o 3,0 Ir.~r lO" lU IO~ /J. r) lfJ,2. 2.S2 6 '1~ ZOo I 1bq l 
f.)q}f" . 2- l'f.sr 1.0;0 2B.' IO~) 0. 53 Yt.l 1 .1:1' '. q1 ~2.3 7 <1) 1 

n'l'1o . LI ,,,-lis- 1200 211 q ~~ 6'. S 'lJ.~ 2.ll t.ll7 n S ,. 'is I 
O"'1f q 1J.1S' 210 ZYS D$~ OS UJ 1;>.1.0 '.10 2S'. "/ "·JI 

.-
1 

I 
Signature ~~~ 

t 



PROJECT HUMBER 

392411S.Fl.FK I'WEtt HUMaER 

VWAI-MW02 I SHEET 9 OF? 

GROUNDWATER SAMPLING DATA SHEET 

SOP{s) used (refer to SOP$ In back of th is log)? .(]-/ _ 

Were aU requirements of the SA?, Pis and above ment ioned SOP(II mel? VI) 

Explanation of exceptions to SAP, PI's and 50Pls} Including why, under what conditions, who authorized exception. anything 
considered in the decision : 

Photo Compass 
Numbe Direct ion 

Time Description 

PHOTO LOG 



CH2MHILL 

PROJECT IWMaER 

392485.Fl.FK 
WEll NU MBER 

VWAI-MWDB SHEET 1 OF '%. 

GROUNDWATER SAMPLING DATA SHEET 

PROJECT : In-Sltu Rem_dl;otlon Pilot Study 

Wealher. Qy ,, [out . S"ec t...o I-I.., •. .-.A 

Total Depth: 

Depth to Waler. (.) 

Water CoIumn{h): (=) 

:y,Bi. FT.(BTOC) MeaStJleCI 

,&./& FT.(BTOC) Measurecl 

31. 'IS FT. __ 'N. 

lOCATION ' ADC·I 

Sample Team: K..ILlI... / Y8t1 
( . If,. /1PA 

Dale and TIffIe On Well: 

Pump Sian Dale and riffle: 

Water Volume in Well GAL (3.141593'h(ln)' (welIDIN2J"2'O.00432£Pump FInish Uale and 11me 

Pump Depth: )l .~t FT.(BTOC) Meawfed Dale and riffle Of! Well: 

Purge OevlGeJEqu\p: 1""?1\S~ [J..to'II ~ Al. Monilomg Readings: 

Measurirlg DevicelEqulpment 5.s1 p(~ 1 .... 1 pt.7t..Alft Total Purge Volume: I (j 
i 

SAMPLE INFORMATION 

DATE~~ 

IJlqlll 10m-
10 2{1 

~I I)~ 

I 'I II 

GAL rr 

Som"'" '0, VIII.4r - - -; IlL 'y"AI-}NiJ3 -IINA P.rn~"~ Colle"'" loc VIX. , <vtJr. TP~(f,.fI() ORa ora 
Som"", o .. .m~ illA/il II (.. F.lk~ f'J;'''' ,iN!. 41;/. 4 r", 
Fleld Dup: 'fESJ@ID:' __ -;:-_______ paramele'SCOllecedlor.=(FFo"-.l.!L ",'fL.' A-- ---------1 
FD Sample Oate!Tlfl\e: _-""",,,,=-______ _ 
MSlMSO: YES '~ Sample Appearance' --,,,('"""-~?_.<-r_;_-----:-------1 
weresamplesfiltefed?~~ Field Test Kit Oetaiis. IJ~ .Jl (?Uf/~'" P,·.Jtfk 
II YES. Whidl samples? ~ ~ .t #ltV '" 

filM 
Purged Vol. 

III_} 

l ion a.1 
1",,0 D2-

110)0 0- !" 

III nl1 o. ~ 
11'0) 1·0 
I" I ~ Il-

,
('e) 

FIELD PARAMETERS -luS/Cm) ...... Sallnll)' 
111111) 

00 00 pH ORP 
1"9'\.) tmV) 

(%) wh! 10% ,....,0.1 ........ lC1mV 

Turbldll)' 

''''''' - ,,. 

{(,40 If? Hi! tilL OS ~q 1?17 ,.'L -I~I.> 1S:7 
It .'1l 1'0 lu.·' 1167 D . )~ 4'-l 1 (1.J ~ 6.'1' - /ri.l IZ . ~ 

-. -

Signatufe: #~ 

Color I Odc>f I Coo>wnefl'. 



I'IIOJECT NUMBER IWEU IalllBEIl 

I SHEET 392485.FI.FK VWAI-MW03 2. OF "l.-

CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 

PROJECT : In-Situ Rern&dJlltloo P.1ot Study LOCATION · AOC·I DATE; • j " 

NOTES (CONTINUED) , 
SOP IS) used Irefer to SOPs in back of this IOQI? 12-f 
Were all requi rements o f the SAP Pis and above mentioned SOP '$\ met? YP< 
Explanation of exceptions to SAP, PI's and SOP($) including why, under wha t conditiQns, who authorized exception, anything 
considered in the decfsion : 

PHOTO LOG 
Photo Compass I T" 

Numbe Direction , Ime 
Description 

I 

~_I 
I I -, 

I 
, 

I 
I 
I 

Signalure' __ ~'=~".-~_"_~_;:"7;:<· "'~=LC--"'=----7b,L--;-. -

--

---- ---- ----
Oa".--'7lfl--L'j-'-J/w/."-.I------



PROJECT HUYSER WEll IiUMBER 

392485.Fl.FK VWAI-MW04 SHffT .,.. 1-

GROUNDWATER SAMPLING DATA SHEET 

'" Iu emedlOlllon 01 IUdy LOCATION AOC-l DATE 

Weather ~+1<4 ~ .. ""-t I ",,,,,,,.~ ~t"-= Sample Team 

P'R"~ C . VU~ 

Total Depth _ FT (BTOC) Measured 

Death to Water: ('l Ifp.,Y n .(BTOC) Measured Date and Tane 00 Wen '''6·lI 01'15 
Watt'll CoIumn!h} (=) FT. -- 'N Pump 5t3ft Date ancl Tme . .n." LNlfD 
Water Volume 11'1 Well GAL (3 141593·h(m)· (welIDIAl:W2·0 004329; PtJmp FtnlSfl Dale and TtmC ."" INY> 

Pump Depth. L 00 FT (BTOC) Measured Date and TI!TIe Off We" /tID·1l lOla 
Purge DevlcelEqwp ~"'~Ir- Air Monilonng ReadIngs o.l~._ 

Measullng Oev>ccIEqulpment \45a1 ftal· ~Ie.:..i Total Purge Volume: GAL 

SAMPLE INFORMATION 

Sample II) :ine,:t~ tdblQIj-UII Parameler.l CoIIcced for ut'Li. .sWO', .... ,,"'Ioro/_ 
SP.mple OaleITlnK: _ II /I-IlL Q'llQ rt~ MH, :U~,. .... tt.: ,..11 •• Co. 

neidDup Vf~ID ....- Par.tmeien. CoIler.ed kx (r O) ./' 
FD Sample DaleJTrne ---MSIMSO YE@ Sample Appcarl!nce C J .. ", c.*, If~S ,u'1lot4fllbw.,.ftI~ • 
Wel~ l\amples filterea~O FI\.>/(f Test KIt Details (')7 ..... 
1''''=:5. WhICl! sarnple5? .-£Lei! ~f>lI _\0""" Pc.-s .. "II'A'e Tdt kit-

FIELD PARAMETERS 

P"tg<ld vot. DePtlllO FI_R.,,, 
lem"" 

SpCond 
s.u~;ty 00 

00 ... """ r .. ,l>odity 
r,~ 

tgals, W~.at 
(mU""n. t·CJ ("S/cm, 

(OPl) ''l 
,_, _or (mY, ("lU, CoIat I OdOr I Corn.rlC"" 

'"' -~ wI",lQ% _10m" --
mOil 0. 10 1\" If; 7t;[ 12I! .I. \159 05 4R.l'J13.74 '0.1' -I'l . \ " 1.1f-
oi'25 o.lS I,L .1 150 - - - - - I-

I"",. 0.'50 "'0 .... , p'\'1 o·S~ 3"'" a<; I,.n ....1 .2 I ....... 
I •• ~ ... 0.'5 11>." IS" I".' ....... o. .. ~ 3'4.1. 2.1.2 1' .18 -".0 2~· 7 ~ 
'now. . 10 1," .• , "''' Z1.1 l l:z.~ O.Y" 33 ·3 Z.Sq I,.'. -".R- ! >D." I 
".5 1.'10 1/11." " ,.0 H., ,3", 0 ."1# at U1 7·SS -4,." /7. Z 
I t>85o 7.<,>0 I ~."~ 20 0 H·Z I~l ."'. It. z·.t 1·1" -~~.~ IS. a-....... ,. 0<' ,., ,.., 14. ' ,,~ .",r H .' I· 'r 1' .30 -II.' 17.1 

''''00 Z.IS 1 •• \ ,." 11'1.3 /J7l <>c.. zo·> /.'0 17·7'1 -17-0 I ,c. 'I 
.'o~ 2.~o ,"' '11 1 0 • ••. s ,no 0"" hr I."' 111. -tS . C; ' .10 I 

LO\10 . 1", ! ,,_.W' ,o0 7'-'2. ,371 ,,·.,t ,'-' /.'" , .• t. - f'7 .5 ' ... , 
1 ~' o!' J.1S I , •. 'O ZoD H .q /311 0." 1<." I·lo 1'.10 -n.o i IJ." 
"'"./) J ·10 j ,"·1) 1'00 114.3 m,. Q' '' i l:ii,,. I.IK 17.o<t -1'''.1- ' ,~." 
""'<, q.1Xl ' ,."~ I , •• ' 1!1.1. l ~'J o,~, ,,"./ ,,,., '1.01 -81>./ 1/15-

I -------, 
1 .1.. , , , , !.? 'T 

, 
, - .~ 

.-
I . -, 

.---- I 
, , -

0". __ UUj/"''''~'' _______ _ 



PROJECT NUMBER r'EUNUM8ER I 392485.FI.FK VWAI·MW04 SHEET 2. OF 1-

GROUNDWATER SAMPLING DATA SHEET 

n- .w INn9 .ahon , "' '" , LOCATION Aoe-I DATE I/ ·~c · t 

NOTES (CONTINUED) 

SOPjs) used (refer to SOPS in back of this log)? 8- 1 
Were all re u.rement$ of tile SAP, Pis and abol/e mentioned SOP s met? t-I ... ::;. .. 
Explanation of Illlceptions to SAP, PI's and SOP(s) including why, under what conditions, who authoriled exception, anything 
considered in the decisiotl: 

. 

1--. . 

1--' 

PHOTO LOG 
Photo Coml')ass 

Numbe Direc tion 
Time Description 

. -
' J -" 

""'" ." 
\-

Slgnatllre ____ r",Uc.._:tr{.J."-'-'-.c. .. -_____ ____ _ OatB: __ ,,:!~!~!Q~[~l rL....------------
I 



PROJECf HtlMsat ru. frAAlBfR 
392485.Fl.FK VWAI-MW05 SHE'" , OF'l. 

CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 

-
LOCATION . AOC-l - DATE: ~ PROJECT ln-Sltu Remedytion Pilot SI\Id~ 

Weather. <. c..v~ /~,,(/}A s._ r .. m, U.W h,+...IC.t:. / r . 

Total Depth; qq. '" FT (Bl OC) Measurea 

~I 'O'tl Depth 10 Waler: \-1 ~FT.(BToc) Measured Dale and Time On Web: 

Water Column{h): {:o j 2 _0\ FT. ~IN. Pump Stan Date and Time: 1I0~1 De.. 
Water Votume III Well GAL (3. t41S93-1l(1O) ' (wetlDIAJ2)'2'O_0043212 Pump rlrrish Dale and Time: /101>11 In ,2 
Pump Deptn 30. ."'-FT (SlOC) Measured Dale and Tme Off WeU' 1~/i '}(JlfO 
Purge DevicelEqulO: nO .. SCl)f..I "PuJol f Air Monitoring Readings: O. 

MeasonngDelli!:eJEquipment. "~I J: ,1'" Total Purge Volume: f,~ GAL 

SAMPLE INFORMATION 

Sample 10; .... NA I - ~t!lO' ~ lUI /f!!Y 'ndi~IMParameters Col\eced 101': C_ ~..,OC r- ", .. lUO .llIlo . """0) 
Sample OalaITme: !I ~ ot • " 0"$ ,; .... ,.. r. ...... .,.0< 
field Cup: ~ 10- 1 ... ",1 ....... oSP· ,ul Parameters CoIIeced for (roJ 'lac,. ,~ T .... l .... o) 
FD Sample OateITme: IH,V'II Ct2~Q ""M (oat> &0<0'1 
MSiMSO: YES@ Sample Appearance: ,., .. lOS' 

Were samples ftllered@NO Field l est Kit Details; r.- _ 
If YES, Which samples? 1 ten l""N 

FIELD PARAMETERS 

...... ~Vol. ~"". _ ... "- SoC_ 

""'" 00 00 .. OR. Turtlldlly - ••• lLlS/QJlI , .... , (mVt INTUI Color I Odo< I COfIIIMnI. 
!~s) 

'" 
I ........... ") t'C) 

wlon3~ 
, .... , 1>, 

.~-
.. ,,' ""on 10mV - ",. 

OI~S 1 •• 6 17 .• ' IlSo " .3 1 11~1 - 7.t 0·1011 1 ~.11 J~.I nil 
o&~o 1.50 17.'0 1200 n.,; I, .. q - k.' O. ~ .. , .. '" .n ~ ~5 ·1 
0855 1.7S " .0< .00 ".~ I,."" o.~~ , ... CL~1 ~ . 10 ~O . " 't%.L. 
0'10. 1 . 00 11_03 200 n., ..... 0,,-., . ,. , J. O'1 ' .10 '1'1.0 .fl .... 
O'O§ Z.lS ""3 zoo Zr. , In, ot. ".f / .07 .M fY." ...... 
i", ... 1. .S ".'" '00 'n·1 " B~ 0 ..... I • . , I,.", l~l' ~t· S J~.~ ,"",<; J .OO ,.01 ,.0 'Z'.I 'S.) ".11" I'f.~ 1,1\ 110.10 , .. ,0 IVI 
I ... ", J. ,o npl. ..... '''.1 USI o.~" " .1 J.'o ... '" n ·7 ... ,. 
1M,,, Ho 11 ,oz,. ,00 11. 0 ,.." CL .. , '.3 '.0' I.._JO Sl.o n."! 
"" .... 3.1S 11~'1. Z- 1'. " ,''Ii' ... ~., 11.1 1,0S ¥.", n ., 2~.l\ 

-------------.-
•• II ~~ 

\" -' 
I-"'" ------l-c -



PRO.ECT HUMI!£R r ELl tlUk9ER I SHEET 39248S.FI.FK VWAI-MW0!5 L 0 .... 

CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 

PROJE • In-Sltu R...-liaUDn P,lat Study LOCATION AOC-I 0." ./1 
NOTES (CONTINUED) 

SOP!s) used (refer to SOPs In back of this log)? ~? F. - I 
Were aU reaulrements of the SAP Pis and above mentioned SOP!s) met? .. ~ 
Explanation of exceptions to SAP, Pl's and SOP!s) inc/udlng why, under wha t condi tions, who authorized exception, anything 
considered in the decision: 

_. .... .. a( r~ rw~(e i.· ... -" ........... '.)1 (. r Do 'NAc, ...... oS" ,/\ 
~ .n .. "" ltC I ('1 (' '''""'- 2 - ~" "L ..... h n. • . .... , , .. .."u. 

o.,n\l.....n t' oj- ~!loC~IO.C nun not "( .<1. bu, o.u. ... o ..... ,,' 
• ~i<'" 1(11: k'.(" SC(\,y..r... 1,,-,. Q 0+ o. (" p o.o.A... 

""" -Ii," 1-"", o..,Sc u bl r J.JCtQ, ;,~d .. ,.L 

" " , .~ . " - ,,,,b ""',; r'~ 2M H'L~ r~ '." -"..I .. . , 0 , .. ," .,," "~ ,,, , PI Nr . " PI-< •• \A ,"~ .... 
1 .. ' b- - ·r d) " .. ru. ele. ,. -""'''e to 

If Vo~ tHe. .eo) _d V04 ...... 1 __ 1») 

_d .... F. ... " , .. ~ D' ,., .. ;", ."", om ~, .. ) ..... 
\/OC. 1,Il ....... , c " .... . nr.~.'1 

PHOTO LOG 
Photo Compass I r 

Numbe Direction , Ime Description 

-----.,. -\ \ ------
~ , ~ /' ) 

I , / _-
I --------I I----'" 

.------t 

----- I 



CH2MHILL 

PROJECT NUMBER 

392485.FI.FK 
WEL1.HUMBER 

VWAI-MWO. f SHEET 1 Of' :z.. 

GROUNDWATER SAMPLING DATA SHEET 

PROJECT : In-Situ Rl'medlMlon PilOt Slucty LOCATION : AOC-l 

Total Depth:: 4'1 II.. FT (Bl OC) Measured 

Depth 10 Water: (-J II. U1 Fl./BlOC) Measured Date and Tune On Wen 

Walei' CoIurno{h): ( .. ) 24/' 00 FT. __ IN. Pump Sian Dale ilInd nne: _ 

Water Volume in Wel GAl (3. 141593"h[n)"(weIlDtAJ:ZjA2'O 004m Pump Finish Dale and nme 

Pump Depth: l11:b FT.{Bl OC) Measured Dale and TI!l'Ie Off Well ' 

Purge OellirelEquJp; "",.",.. p.",p Air Monitomg Readings 

Measuring DeviceJEqulpmenl: 'fif P,.~;..,P/...JJa"lf< )j)JI}~ To tal Purgo Volume: I, f" 

SAMPLE INFORMATION 

DATE. 

/1 ~/II 074S" 
n .,,, 0'60> 
1I10lii !A I " 
1,1r.J1I 0""0 

0, 

S.mplo'Do ifwAl --'1WO(B - " ... " " Col."" foc V()( , lJ:(1'j r .4),,/ • . A"j) 

s.mplo o"om ... · -,/~I /~'I(~r/~"i/~~()~)~ q\J~O;;;:;;;;; --=:;---;:7'-r,-,--,.,.--- -/ 
F""'O",,,@100 , ; v{.,.Ahl1 ...... '''''''''",.'''~ (FOI Vp(, t.lot,/~v •. ~ A,)) 
FOSampleDatetrlfOe: 1t/<1II' 0'10f '-
MSfMSD; YES I@ 

Y, 
Were samples filtered? YESI@ 

If YES. Whlctl samples? ",A 

Sample Appearanre: 

f'eld T~t Kit Details: 

FIELD PARAMETERS 

ORP TlIrbIdily P .... go<I Vol. , .... , CmY) (NlUI Color I Odo< I Commant. 
_ IO/fN wm lO'ro 

~ ~ ... o jb.'1.L . O~ "-'II.l.n 11l'3 >.1 2~ I",J _4, 2.'f Ct. 
.')11" n b.O //,.11 Z .. ", n .'liI170 1h.6> r / :0·6j 1£,71 - ~,O J~ . z. 

,,1. ' I 

r, ,,·o.o 

?~n' i. 1.\ it ~ I ,.,0 H i i2.1'1 0 ,£2 7. / OS) . 11 - ~ t , / q O ... IL (.~·~Prt/(j 
1000yr 1.1) Il~lli m l1.bI/H~ {).i1. 1,1 0<1" 1. 7; -4n Iq.2.. 

--
Slgflillu re~.-?-7 -:;-
~ ...... - , 



PROJECT NUMBfR r ll HUMBER I SHEET "- OF ~ 392485.FI.FK VWAI-MW05 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 

"" ECT In-silu RemedYUon Pilot Study lOCATlON AOC' DATE; ~ 

NOTES (CONTINUED) 

SOPls) used I reler to SOP5 In back of th is log)? 6-4 
Were all requirements of the SAP, Pis ,lind above mentioned SOP{s met? Vl'f 

Explanal ion of exceptions to SAP, PI 's and SOP!s) including why, under what conditions, who Iluthorized eKception, anything 
consTdered Tn Ihe decision : 

PHOTO LOG 
Photo ~?m~ss I Time !o eSCriPtion Numbe IrectJOn 

----.,.. I 
-...... 

, ---,... 
I I -.......... 
I I 4-. 

I ! _I 
-

-------1 I 1 -...... 
1 j 

--------1 I I 



, ., ." I ~ S",H , 0' £ 

CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 

~PU~ ~"dllllunfa. b"'~O -10· Sample Team: Ll ... ,,+-...-

ITotal Deptn: Jy.$:) FT.(8TOC) MeasUfed 

IDepth 10 W(lter. (-) II. 92. FT.(BTOC) Measured Date and Tme On Wei: , .... " n~"1: 

Iwater Column(h); (a) FT. - - 'N Pump Start Dale and TItTle: n· .f·" Otll 
Iwater Volume in We~ GAL (3.141593' h(in) ' (WeIiDIAI2)A2· O 00432S Pump Finish Dale alld Tme: " . • .." ,oS<-

2',$0 FT.(BTOC) Measured Date and TIme Off Wei : " • • ,." IIOQ 

IPurge OevicelEquip. McM.)Oon. p.",. c P Air Monilonng Readings: D. t>· 
DeviceJEquipmenl: oi<.l "" .. ~<, ,b~ Total Purge Volume: I." GAL (,·IS) 

I 

ISample IO: \I""~1·MrwQl-/J II Parameters IOC.~'II". ('rtO. 
ISample Dalefrtme; ll' Df ./, 0't%0 <~ •• -. 'foe. 
I".ou,,, YES€) '0, Parameters IFO' ,I ... 

IFO Sample OateITlfT\e: ""A 
tolUol ~ h. 

,,, 
YES® Sample Appearance: 

Iwere samples filtered? ~ Foeti Test KIt Details: I.'i#_~ 
I" YES, Wl'lich samples? Cf. .4! 1'041'\ 

..... L", 

F'ELD 

-'~ -» '''''' 
",.,... Salinity 00 .~ : ,. 0"" 

jiii~ T_ , .... , W_ ,.u.;", re, , ...... , 
"," 1" ,." Colo< I Odor I eomn-t. 

'" .., .. ..., ,,,"" 

I~@.:::;! ;if!; • t ' S o;to I,us 300 21.1 .Ht 'i·ra ' .... ,..J • f ' . , ,J3 
1 • • , '7 o .~" 1- - - - - - - - -
oUo o·.S I '1. ,S " Il H ·i I,. ~.t3 ,-- 1>.J2 '1'" I"",' 

&.'Id 1 1 1.2~1 .so Z·", ro.." </.1' I- I ... ' , .... 1.7.. I'M 
&. 1.0 I ". '" 12< lu~ '"." 11M Itn~. ,' ... ..... , .. , ~?<I~I I"" , ~. " 

"OS •. 7S I 17.1'1 ,zS I~IJ ,,1) ...,.. '''''0 Il.zr ,1.14- Co." I Zf.Z ISoI' U.S, 
"~I. 0.40 I /1.1'0 It< In.. ItW ..., 1.1./1 'IU .Z'f,f) ~: "·57 
"'"'" ' .• S .1 ... Il~ .11.0 I tm -i .... t --'f!,'" 21.7 ."'I.~ 
011 .. 1.15 1,7.'" ,~(, - - - - - - - ~ --V -. ~II/JJo' .-

.1. "L 
.-" 

,/' .-
V 

I----"" 
./' 

O""--I~tfrA~'l:/f,J.I'-' _ _ ____ ___ _ 



PROJECT NUMBER r '''u.,,, 7 I 1'''' 39248S.FI.FK VWAI-MWO~ SHEET OF ~ 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 

PROJECT • .....sit l.l RefMdLatlon Pilot Study lOCATION , ACe,' DATE' illY£. 
NOTES (CONTINUED) 

SOP 's\r.tSed refer to SOPs in back of this log)? ll-J 
Were all requirements of the SAP, Pis and above mentioned SOP,. met? ... ~ 
Explanation of OII:ceptions to SAP, PI's and SOP!s) including why, under what conditions, who authorized exception, anything 
considered in fhe de<:is iofl ; 

PHOTO LOG 
Photo ~?mp~ss I Time I Description Numbe traction 

I 
/" 

-, 
=" -

I . ~ 

-----I I I ~ I . 
~ 

~...c= 
I 

Signa.ure. __ -,~,-".."~,,,,:....:_=-==,--_____ _ 



'ROJECT NUMBER WEl..L NUM8ER 

392485.FI.FK VWAI.MWr!i 
CH2MHILL 

SHEE1' , 0" 
GROUNDWATER SAMPLING DATA SHEET 

PROJECT : In·Sllu Remedlathm Pilot Stud LOCATION : AOC-I • W DATE:S..(. ,"'-
Weathef: ........ rs"C;:: Slt1tYAlr' Sample Team: f) '/u .. It"" 

jI fl(",,1': h I 
lolal Deplh: ~ FT.(BTOC) Measured /J1 O ... ItUJ.S 

Depth to Waler: (. ) I! .;z.).FT.(BTOC) Measured Date and Time On Well : ~Jh;1 d1:w 
WalerColumn(h): (=) ~FT. 2...... tN. Pump Start Dale and TIme: !:J3jP. o7JO 
Water Volume in Well 2:1t!i.. GAL (J.14159J ' h(in)' (weIi0IAl2)"2·0.00432£ Pump Finish Date and Tome: c:6JlJ I. o S 0 
P1.rmp Depth: 3S~ FT.(BTOC) Measured Date and Time Olf Well : . ',,, ,.~ 0 YSO 

Purge Device/Equip: /J(,;.'fJSm1 fly.,p . Air Mon~orir.g Readings: 
n d """" 

Measuring OevlooJEquipmenl: tsr ~(; /*Ips ; d:"~H .;lIap r_J.J Total Purge Volume: 
" 

3.':;0 GAL 

SAMPLE INFORMATION 

Sample 10: h .!M - '""'e lli ' l! 51 2. Parameters Collelikt for: ,M • . <VU, -" rr. {' ~,) 

Sample OatelT1me: OS113llt. lI! 2. S: ,,'- (>0. '" "" .f-m< \ 

Field Oup: YES@Jo: ..,IA Parameters Col(eWd for IFDl "'~ 
FO Sample Oatemme: N'~ 

MS/MSO: YE~ Sample Appearance: C I,,,,,, . ,~Iorl." 
Were samples fittefe~NO Pe,sulfate Test Kit Details: d. () f)n.t: 

If YES. Which samples? Et:HIA, .. 1(( i! ,...,.~ 
., 

FIELD PARAMETERS 

P"'llN Vol. 
D.pln to Flo .. Ft. I. Temp .. Speon<r 

SIII"ily ~ 
~ 

" 
0.' Tur""" ", ,,- W.I_ (uS/em) ,_, I'" INTU) CO .... 1()<f<>r IC ........ ~t. 

(gal') 
1" 

(mUml") '" \0<11" 3% 
IFP!) "" wfIn 10% 

wiirl D t ,,".,tOmv -""' 
011~ '. -, I~.n 2", ~Q.1 ) ) 5' ~ . c,., 3'1 0.1' I." -'M. <;. /7 

",," O .. ~O Ii 3l- )-5'0 ,~ (). 70 . 0 "0 7. '~ -"'.1 , 5~ 

07'. /. ;I.,> '1.<) ).;0 " . 4 1"~4 fJ,1J . 0 (J.J3 7,2.'1 -(hoi . ~ . Jt> 
111 ':)0 I , •• 5 If. B ;I.~o .... 5 iW~ (),7 2- .:f. ') 0 , ).";1 b." - 151.t.. 3.51 
6151} I . q 0 IR .,. ... SO 1.3 ..,'" d~1 tJ . 7J. " 7 (). J' b.n -/3lr . ,-:) " " .0 .:.l . Il !! / S.1-i 2-S0 ~, "" / !;;ol C, 7~ ••• tJ ;l.;. ". \'~ -130.7 3. •• .>. 
f)d~5 ' .• 0 i f:. 311) ~;o 24 ,0 1 iN," 073 J. 1 0., 1 t..f{;L -JJ.5 0 J.79 

.. ,0 " ,q OJ IS 'H :1,0 H .03 11'/74 ().73 j.e 0. 1.3 ,go -J n.8 I. ~I 
0." S ,<,>'5 :L<. 1). ' I.t 0 .7, .. 5 o " L .S~ -", .9 I . } 
dI'Jl) :1. St) 18.15 I llO JIJ,a' /If~1') 0. ,..: ;l..J ~,17 •. 1 II \.) . '3 1,.3 7 st:;' ~ Hy." ~' .----

..-/ --------I ......... - /.", ....-

-----....--
Signature: ____ J(b;~:mI~IvIJ.'!!~J,~=~ ___ _ Oale: __ .J"""'II",l,"~+!Uil _______ __ _ 



PROJECT NUMBER rU KUMSER ~ o/' 39248S.FI.FK VWAI-MWBfn. SHEET , 
CH2MHILL / 

GROUNDWATER SAMPLING DATA SH)ET 

PROJECT ; In·Sltu R&me<.llallon Pilot Siud LOCATION AOC·I '" FIELD PARAMETERS / 

Purved Vol. Doplh 10 F_".I. T .... p .• 
SpCond 

San ... ,>, 00 
00 ." ". T .... bldlty 

[t"O.IOd ... l co ...... nl. ,~. 
(g.ll) W·'''("I (mUmln) (OCI (uS/cm) (ppI) ,'I , .... , 

'"""'0.1 
,.~ jKlI.I) ... " ... ,~ """" IOmV wr., 10% 

/ 
/ 

1I 

I 
/ 

/ 
1/ 

/ 
/ 

/ 

I L II)... 
l,n I,Sr ' 

, 1111" 
I 

/ 

I 
I 

/ 
/ 

1/ 

/ 
I 

I 
/ 

/ 
/ 

I 
/ 

V 

Sigrl3lufe: _ _______________ _ Dale : ________________ _ 



PROJECT MJMBER 

392485.FI.FK 
IMLl.NllMBER Q4.<J'1 

VWAI-MWOI&f"" SHEET , 0"' 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 

PROJECT , In·Sllu RefIledhnlon Pilot St LOCATION : Aoe·, CATE: ,"-
NO TES (CONTINUED) 

SOP(s) used (refer to SOPs In back of this IOQ)7 yi. ... (';1 

Were all requi rements Of the SAP. Pis and above mentioned SOP(s) met? v./5 
Explanalion of excepllons 10 SAP. Pl"s and SOP(s) including why. under what conditions. who BUlhorlzed exception. anything 
considered In rhe decision : 

• , 

PHOTO LOG 
Photo Compass 

------Numbe Direction 
Tim e Description 

-------'ll- Ji) ,sl.; .. h.>.. ...,.. 
......... ...,..... 

-------
Signalu'e :, ____ ~~t>'~,.,,<.· """"""""=""-___ _ Data: __ -"O$"'I"'."'3"/',,t."-_______ _ 



PROJECT NUMBER WEllNUtolBER 

392485,FI,FK VWAI-MW05 ,><EEl , 0" CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 

PROJECT , In·SI'u Remlldllllion Pilot Stud LOCATION ! AOC-I DATE; ,., 
Weather: .l"""'~1 "' ....... ID t Not Sample Team; n. ,I"", 

AJ • A D~o_IS_ ..... PI<J. M. ,,,.. 
Total Depth: "It. M FT.(BTOC) Measu.ed 

Depth 10 Waler: H If .oy FT.(STOC) Measu.ed Date and TIme On Well: h;:Y.' .. ", 
Water Column(h): (;.) ~FT. ~ ~ '''Ic PumpSlart Dale and Time: .1" >- 0'" 
Water Volume in WeA y. AY GAl (3. 141593' h(ln)'(wel ihj"2' .OO432;'ump FiniSh Date an.d Tlma: oS 1:2. ,0 

Pump Depth: ~ FT.(BTOC) Measured Date a!'ld Time Off Well: d"l" 1:u5 

PUrge [)evie&lEquip; tr4 ( .. ,,*.tor}/tlClnt,.nv ("'11.z..) AJr Monitoring Readings: 0·0 
MeasuOOg DevicelEquipment: S.IwU-t" ..... "'tt-fJ .. 17~ Tot al Purge Volume: I,i~ GAL • 

SAMPLE INFORMATION 

Sample 10: "WAI - M.WOC;- 0'212.. Palamell!fs Colle/Iid for: t/OCS. ~"J.J . ..., /JO" T?K. 
Sample OatelTlme: D~:J;) J ,.~ 105.5 

, 
Field Oup: YEs.@ 10: wIlt Pa.ameters Cotleif3d for (FO) ~/A-, 

% FO Sample OalefT1ma: • 
MSiMSO: @NO Sample Appea.ance: 0 ..~ 

Were samples fifle'ed~ ~ Pe~ulfale Tesl Kit Delails: 0 ,0 
• II YES. Whlct1 samplea? FM~'n'L 

FIELO PARAMETERS 

.... flI ...... oI. 
Oopt/'1 10 

Flow R ... Temp .• spCon" Sallnlly 00 " " 
O~ T""''''II)' ,,-

(~·'·I 
W. lo< I",Undnl j'e) 

juSlc..,) 
Ippl} '" 
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PROJECT IIIIW8{R WEU NlJM8£R 

39248S.FI.FK VWAI-MWOS SHEET , 0" 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 

PROJECT: In-S!lu Remediation PliO! Slud LOCAnON , ADC·I DATE ' 
0 

FIELD PARAMETERS 
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I""m~ IM~~'~AI_MW05 I 'Hm , 0" 392485.FI.F K 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 

~ ~ ~ NOTES 

SOPl,1 ",,' I",,,,, sop, 10 b.ok ,'<h', 10017 ... , 
w,," ,,' <h' SAP. PI> ,,' .b"" , .. " 

or excepllons to SAP, PI's anti SOP(s) IncludIng why. under . who 8ulhorized e~cep/lon, anything 
decIsion: 

PHOTO LOG 
Photo Compass 

Time I ...-Oirectlon /----.. '-
.. 1'" 

<iii" -----...-...-
sig naturB:_....(~~ .. ""~'i.~·~';"I!!!.!:-=-~ _____ _ DaIB:_-, .. !O.!I ... n .. 1L.lI-'\.~ _ _____ __ _ 



.0/ 

WEll NUMBER ~ 

VWAI-MWOK'I- SHEET 1 OF J 

PlIOJECT NUMBER 

392485.FI.FK 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 

PflOJECT ; In-SIIU Remedllllion Pilet Stud LOCATION : AOCt 

Sample Team: j)i~ I I 

AI-

OATE: v50 

a ' 
T clal Depth: 12::.ll. FT.(STOC) Measured -,P"",nJ-:....oU"''''''''I'''nl''l-'' ..,-,,,-;--::-::-::::-l 
DeplhloWaler: (_) JilQ..FT ,(aTOC)MeaSUre<l(i7'~/~t~ DateandnmeOnWell: J iJ ':;;''3/11 0855 
'Wat8rColumn(h): (=) ~FT. ~, Pump Slart Dale end nme: tJ ~h'J.. OQO'5 

WalerVolume In Well ~ GAL (J. 141S93"h(in)"(waIIOIAl2),,2 "O.Q0432£Pump FiniSh Date and Time: 0 12. jr.::t.~ 

Pump Depth: "jO.~c ..lf5r..pjFT .(8TOC)Measured Date and TlmeOffWell : (JfJ.; 12. II 'd 
Purge Device/Equip: AI,. DII. • - Air Monitorillj;l Readings: 

Measuring Device/Equipment: Y51 s',}b ~P5IJ1tlrk. i ... rhd Jmrlur Tota l PurS" Volume: ~ GAL. 

SAMPLE INFORMATION 

Sample 10: "wltl - 14g,JQZ - Ofi' ~ Paramelers Colleced for: VOe5 _ :\VOCS -
SampleOalelTlme: Q5/.,J3/1~ '4'''r.r~'1.JNI we c.i/(!'.o J.I.'i._ r~t 
Field Oup; @/NO 10: VuJ4r -/II,uJOZP -"5/~ Parameters Colleood for IFO\lJf'I'>~ , 

FO Sample OatetTlme: QSIJ..!P~ 105$ -=~;;::;~;;:;:~;;:::=====~ 
MSJMSO: YES I @ Sample Appearance: _ e 
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II YES, Which samples? F J.«.WJ., (FE/tiN I It 
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PflOJECT NUM8ER WELLNUM8ER ~ 

392485.FI.FK VWAI ·MWO SHEET , 0" 
CH2MHILL 

GROUNDWATER SAMPLING DATA SHEET 
/ 

PROJECT : In-SItu Remedl8lion f>llot Stud LOCATION : AOC-I DAlE: 

FIELD PARAMETERS / 

P~'1I.<I Vol. Depth to Ft_Rat. Tomp .. 
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P1I.OJECT IMnIER IWEU HUMBER ~ 
I SHEET 392485.FI.FK VWAI-MWIl6 ~ , 0" 

CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 

PRUJ.!(.. T : In·Situ Remedfallon Pilot Siud LOCATION : AOC-I OATE: • 
NOTES (CONTINUED) 

SOP, used refer 10 SOPs 10 b8Ck of this 10al? ........ , 
Wt!J~ all reaulr emeots of the SA? Pis and above mentlooed SOP!s) met? ..Jt!. hJ- (,. - .-
EXplW1.alion 01 euepllons 10 SAP. PI's and SOP{s) including why. under what conditions, who (1uthodzed ellception. anythIng 
cOflSid~ed In the decisIon: 

WJ..k d~ /, ,.., . " .. / ~, ur MIIi",'.., Abc I , ,.., fk ,., 
V_A 06/1 £ .. ,J"m doh d.3/1'.... .""y" ,k 0<' Well k,. uE~ 
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PHOTO LOG 
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CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 

Itt. uS FT (BlOC) Measured 

to W.Of" (-) .:25.2 r n (BlOC) Measured 
Dala 80d T1me ~On:w~.~. ~---;:~~~5:~j 

Co/umn(h) (.) It; 7;' FT ~ IN Pump SIar1 De10 and T1me 

VolUme In W" z. k GAL (3 1.'593't\(If'I)"(woIlOIAI2y02"O 0043~ Pump Flfllsh Oat. and rime 
I"' .... ,"' .. ., ]SO# FT.(BTOC) Measufed Date and Tlrne Ofl WaN 

OevlCatEqUlp' ~ rI c;:w:I.uI,f,,- All MonllOflng Readings' 

o.vbiEqlll?"Mt'lt r.s:z; 7", ,i,) .... k~ Total Purge Volume: tJ. S" GAL 

Oup ~ 10 AI A Parameters CoIlocea 
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>d., .'.IC r"""" I --'" ~, 

CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 

~ ~.., ~--z-;. --; 
j7. Bam""" , !n.m I, 

T II_~ 

IT"'" """" <('ISS FT (BTOC) M"'~,1tCI 
IDecHh to Waler- H ;JS ,:z,. FT (BlOC) MClilultid D811t .f1(l11ma On Willi 

--; -;;:;;;; 
w ... Co>..m(h) (.) 19 (£ FT ~IN Pump Slall O.tII wid t IIJ\o!J '" "Ih In",> 
Wa,.. VoIlJme ~ w., J.O GAL (3 141593'h(lI'1j'jwoIlDIAI2t2'O 0043a Pump FInI.n 0" Iond TmfI --;;;;;;;; ~ 
Pump"""" 3? DO FT tBrOC) M..I4l,M! OIlIA lind TItM OIl Willi /I IIV 

'''''''''- ~ /-.!L Ak MQM)rlng Rodll~ .-'.., , 
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1- Cup YESJI6:Io PWllrTWltafa CoII8C*I I .... -,~ ""'/ n 
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CH2MHILL 
GROUNDWATER SAMPLING DATA SHEET 
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CH2MHILL 
VWAI·MW07 

GROUNDWATER SAMPLING DATA SHEET 

of exceptions to SAP, PI 's and SOP(s) IncludIng why, under wh4t conditIons. who authorized ~xceptlon, Ifnytllfng 
decision : 

1-- ---=- -= ---

~. . -.~ PHOTO 
, ~ - - --

- Cam ..... 
DhcIIon 

Time IDet.crlllllon 
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Time Date Well ID Depth-To-Water 
(ft btoc) ORP (mV) DO (mg/L) Conductivity 

(mS/cm) pH Temperature 
(°C)

Turbidity
(NTU) 

[optional]

Persulfate 
Concentration 

(mg/L)

Sulfate Test Kit
(mg/L) [optional] Notes

-- 3/15/2010 MW-01 24.93 -- -- -- -- -- -- -- --  

0935 3/18/2010 MW-02 24.16 113.0 0.13 1.099 6.69 29.72 -- 0 -- Injection MW

0905 3/19/2010 MW-03 24.41 -49.4 0.26 1.275 6.76 29.68 -- 0 -- Injection MW

1120 3/19/2010 MW-04 24.63 308.0 0.17 1.289 6.77 29.82 -- 0 -- Injection MW

1215 3/18/2010 MW-05 24.31 -7.0 0.28 1.431 6.74 29.56 -- 0 --  

0946 3/22/2010 MW-06 25.04 -70.6 0.51 1.374 6.72 28.93 -- 0 --

-- 3/15/2010 MW-07 24.85 -- -- -- -- -- -- -- -- Injection MW

-- 3/15/2010 MW-08 23.55 -- -- -- -- -- -- -- --

-- 3/15/2010 MW-09 23.61 -- -- -- -- -- -- -- --

0834 3/27/2010 MW-01 25.69 -- -- -- -- -- -- -- --  

0831 3/27/2010 MW-02 24.97 -- -- -- -- -- -- -- -- Injection MW

0827 3/27/2010 MW-03 25.25 -- -- -- -- -- -- -- -- Injection MW

0821 3/27/2010 MW-04 25.41 -- -- -- -- -- -- -- -- Injection MW

-- -- MW-05 -- -- -- -- -- -- -- -- --  

0845 3/27/2010 MW-06 26.02 -- -- -- -- -- -- -- --

0818 3/27/2010 MW-07 25.57 -- -- -- -- -- -- -- -- Injection MW

-- -- MW-08 -- -- -- -- -- -- -- -- --

-- -- MW-09 -- -- -- -- -- -- -- -- --

0923 3/27/2010 MW-07 25.35 -- -- -- -- -- -- -- -- Injection MW

1032 3/27/2010 MW-07 24.91 -- -- -- -- -- -- -- -- Injection MW

1043 3/27/2010 MW-07 24.87 -- -- -- -- -- -- -- -- Injection MW

0952 3/29/2010 MW-01 25.92 -- -- -- -- -- -- -- --  

0948 3/29/2010 MW-02 25.25 -- -- -- -- -- -- -- -- Injection MW

0950 3/29/2010 MW-03 25.54 -- -- -- -- -- -- -- -- Injection MW

-- 3/29/2010 MW-04 -- -- -- -- -- -- -- -- -- Well Injection Occurring

0953 3/29/2010 MW-05 25.60 -- -- -- -- -- -- -- --  

0954 3/29/2010 MW-06 26.27 -- -- -- -- -- -- -- --

0945 3/29/2010 MW-07 25.77 -- -- -- -- -- -- -- -- Injection MW

Vieques AOC I Field Parameters - Summary Sheet

Baseline Monitoring Well Sampling 

DAY 1 - Pre-Injection Monitoring 

DAY 1 - Monitoring during Injection

DAY 2 - Monitoring during Injection

AOC I Injection Field Sheets.xls; AOC I page 1 of 2



Time Date Well ID Depth-To-Water 
(ft btoc) ORP (mV) DO (mg/L) Conductivity 

(mS/cm) pH Temperature 
(°C)

Turbidity
(NTU) 

[optional]

Persulfate 
Concentration 

(mg/L)

Sulfate Test Kit
(mg/L) [optional] Notes

Vieques AOC I Field Parameters - Summary Sheet

0955 3/29/2010 MW-08 25.27 -- -- -- -- -- -- -- --

0959 3/29/2010 MW-09 26.20 -- -- -- -- -- -- -- --

1051 3/29/2010 MW-01 25.88 -- -- -- -- -- -- -- --  

1049 3/29/2010 MW-02 25.16 -- -- 1.123 11.47 28.8 -- -- -- Injection MW

1046 3/29/2010 MW-03 25.45 -- -- -- -- -- -- -- -- Injection MW

-- 3/29/2010 MW-04 -- -- -- -- -- -- -- -- -- Well Injection Occurring

1055 3/29/2010 MW-05 25.52 -- -- -- -- -- -- -- --  

1054 3/29/2010 MW-06 26.27 -- -- -- -- -- -- -- --

1045 3/29/2010 MW-07 25.27 -- -- 1.413 6.71 29.2 -- -- -- Injection MW

1052 3/29/2010 MW-08 25.27 -- -- -- -- -- -- -- --

1057 3/29/2010 MW-09 26.18 -- -- -- -- -- -- -- --

1354 3/29/2010 MW-07 25.31 -- -- 1.448 6.70 29.3 -- -- -- Injection MW

Time Date Well ID Depth-To-Water 
(ft btoc) ORP (mV) DO (mg/L) Conductivity 

(mS/cm) pH Temperature 
(°C)

Turbidity
(NTU) 

[optional]

Persulfate 
Concentration 

(mg/L)

Sulfate Test Kit
(mg/L) [optional] Notes

0749 3/30/2010 MW-01 25.94 -- -- -- -- -- -- -- --  

0754 3/30/2010 MW-02 25.58 -- -- -- -- -- -- -- -- Injection MW

0756 3/30/2010 MW-03 25.77 -- -- -- -- -- -- -- -- Injection MW

0752 3/30/2010 MW-04 25.77 -- -- -- -- -- -- -- -- Injection MW

0733 3/30/2010 MW-05 25.63 -- -- -- -- -- -- -- --  

0738 3/30/2010 MW-06 26.40 -- -- -- -- -- -- -- --

0746 3/30/2010 MW-07 25.73 -- -- 1.363 6.68 28.5 -- -- -- Injection MW

0743 3/30/2010 MW-08 25.39 -- -- -- -- -- -- -- --

0741 3/30/2010 MW-09 26.30 -- -- -- -- -- -- -- --

1012 3/30/2010 MW-01 25.90 -- -- 1.317 7.05 29.1 -- -- --

0649 3/31/2010 MW-01 26.03 -- -- -- -- -- -- -- --  

DAY 4 - Monitoring during Injection

DAY 3 - Monitoring during Injection

Vieques AOC I Field Parameters - Summary Sheet

AOC I Injection Field Sheets.xls; AOC I page 2 of 2



ISCO Injection Field Observation Form  
Injection Well: MW02

Site: Vieques AOC-I
Project: In Situ  Activated Alkaline Sodium Persulfate Injection Design Summary
Contract: Navy CLEAN, CTO-83 66 66 Screen Interval = 31 - 41 ft bgs

167 233 Total Solution Volume = 514 gallons
150 383      (includes 20 gallons of chase water)
86 469 Persulfate Solution per Well = 475 gal
31 500 Mass of Persulfate per Well = 209 lbs

Mass of NaOH per Well = 200 lbs (19 gal; 25% solution)
Persulfate concentration: 5 %; 50 g/L

Date Start Time Stop Time Pressure range 
(psi)

Flowrate
(gpm)

Total Time
(min)

Total Volume
(gallons)

Notes

3/27/2010 0853 0910 10 not registering 17 66
66 gal batch injected (200 gallon batch simultaneously into 

MWs 2, 3, and 4).  Flow readings not accurate, will switch to 
injecting into individual wells.  

3/29/2010 1304 1330 0 2.7 43 -- 167 gal batch begin injecting;  stop to refuel compressor
3/29/2010 1349 1356 0 3.0 - 3.2 50 233 167 gal batch injection complete

3/29/2010 1445 -- 0 1.23 -- -- 200 gal batch begin injecting; gravity fed

3/29/2010 1510 1539 < 0.5 - 4.5 3.6 104 383 150 gal of the 200 gallon batch injected, put other 50 gallons in 
MW-03

3/30/2010 0910 0934 0 3.6 128 469 86 gal batch begin injecting; 86 gal batch injection complete

3/30/2010 1016 1025 0 3.2 137 500+10 31 gal batch + 10 gal chase water; injection complete

AOC I Injection Field Sheets.xls; Injection MW02 Page 1 of 1

Notes: When the pump head was fixed to the well head the flowrate was at less than 0.5 gpm and pressure was at 2 psi. At 1445 when the pump head was unscrewed from the well head and 
allowed to pour in under gravity feed, the flowrate was over 4 gpm and pressure ranged from 0 - 0.5 gpm.  

AOC I Injection Field Sheets.xls; Injection MW02 Page 1 of 1



ISCO Injection Field Observation Form  
Injection Well: MW03

Site: Vieques AOC-I
Project: In Situ  Activated Alkaline Sodium Persulfate Injection Design Summary
Contract: Navy CLEAN, CTO-83 Screen Interval = 24 - 34 ft bgs

Total Solution Volume = 514 gal
     (includes 20 gallons of chase water)
Persulfate Solution per Well = 475 gal
Mass of Persulfate per Well = 209 lbs
Mass of NaOH per Well = 200 lbs (19 gal; 25% solution)
Persulfate concentration: 5 %; 50 g/L

Date Start Time Stop Time Pressure range 
(psi)

Flowrate
(gpm)

Total Time
(min)

Total Volume
(gallons)

Notes

3/27/2010 0853 0910 6 50 17 67
67 gal batch injected (200 gallon batch simultaneously into 

MWs 2, 3, and 4).  Flow readings not accurate, will switch to 
injecting into individual wells.  

3/29/2010 1549 -- 0 4 -- -- 50 gal batch begin injecting; gravity fed

3/29/2010 1605 1620 0 1.8 48 117 50 gal batch injection complete 

3/30/2010 0810 -- 0 1.4 -- -- Begin injecting

3/30/2010 0847 -- 0 1.5 -- --

3/30/2010 0910 0934 0 1.2 132 231

3/30/2010 1016 1026 0 0.8 142 239

3/30/2010 1027 -- 0 -- -- --

3/30/2010 1052 1153 0 1.3 228 338 Batch complete- turn off to mix new batch

3/30/2010 1242 -- 0 1.1 -- --

3/30/2010 1250 -- 0 1.1 -- --
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3/30/2010 1320 -- 0 1.1 -- --

3/30/2010 1350 -- 0 1.1 -- --

3/30/2010 1420 1432 0 1.1 -- 459 Batch complete- turn off to mix new batch

3/30/2010 1504 1541 0 1.1 407 500 Begin injecting last batch; Sodium persulfate injection complete

3/30/2010 1640 1650 0 -- 417 510 10 gal chase water injected

Notes:
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ISCO Injection Field Observation Form  
Injection Well: MW04

Site: Vieques AOC-I
Project: In Situ  Activated Alkaline Sodium Persulfate Injection Design Summary
Contract: Navy CLEAN, CTO-83 Screen Interval = 30 - 40 ft bgs

Total Solution Volume = 514 gal
     (includes 20 gallons of chase water)
Persulfate Solution per Well = 475 gal
Mass of Persulfate per Well = 209 lbs
Mass of NaOH per Well = 200 lbs (19 gal; 25% solution)
Persulfate concentration: 5 %; 50 g/L

Date Start Time Stop Time Pressure range 
(psi)

Flowrate
(gpm)

Total Time
(min)

Total Volume
(gallons)

Notes

3/27/2010 0856 0910 8 3.63 14 67
67 gal batch injected (200 gallon batch simultaneously into 

MWs 2, 3, and 4).  Flow readings not accurate, will switch to 
injecting into individual wells.  

3/27/2010 1014 -- 13 -- -- -- 200 gal batch begin injecting; inject under pressure

3/27/2010 1015 -- 20 3.2 -- --

3/27/2010 1026 -- 23 -- -- --

3/27/2010 1030 -- 21 2.4 -- --

3/27/2010 1049 -- 21 2.4 -- --

3/27/2010 1107 1127 21 2.4 87 267 200 gal batch injection complete

3/29/2010 1014 -- 10 2 -- -- 200 gal batch begin injecting

3/29/2010 1027 -- 10 2 -- --

3/29/2010 1111 -- 10 2 -- --

3/29/2010 1121 1136 10 2 169 467 200 gal batch injection complete; stop to mix new batch
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3/29/2010 1224 1227 10 2 172 473 33 gal batch begin injecting; stop- injection well head blew off 
due to pressure- reaffix

3/29/2010 1233 -- 10 2 -- --

3/29/2010 1242 1246 8 2 185 500 Sodium persulfate injection complete

3/29/2010 1250 1255 10 -- 190 510 10 gal chase water added

Notes:
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ISCO Injection Field Observation Form  
Injection Well: MW07

Site: Vieques AOC-I
Project: In Situ  Activated Alkaline Sodium Persulfate Injection Design Summary
Contract: Navy CLEAN, CTO-83 Screen Interval = 33 - 43 ft bgs

Total Solution Volume = 514 gal
     (includes 20 gallons of chase water)
Persulfate Solution per Well = 475 gal
Mass of Persulfate per Well = 209 lbs
Mass of NaOH per Well = 200 lbs (19 gal; 25% solution)
Persulfate concentration: 5 %; 50 g/L

Date Start Time Stop Time Pressure range 
(psi)

Flowrate
(gpm)

Total Time
(min)

Total Volume
(gallons)

Notes

3/30/2010 1034 1035 0 0.4 1 0.4 tested flowrate when gravity fed- very low when put in 5 gal

3/30/2010 1044 -- -- 1.5 -- -- 141 gal batch injecting; inject under pressure

3/30/2010 1120 1153 18 - 21 0.9 70 62

3/30/2010 1242 -- 20 0.6 -- --

3/30/2010 1250 -- 24 0.6 -- --

3/30/2010 1320 -- 20 0.6 -- --

3/30/2010 1350 -- 16 0.6 -- --

3/30/2010 1420 1432 15 0.6 180 141

3/30/2010 1504 -- 20 -- -- -- 59 gal batch begin injecting

3/30/2010 1534 -- 20 0.6 -- --

3/30/2010 1545 -- 20 -- -- --

3/30/2010 1603 22
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3/30/2010 1603 -- 22 -- -- --

3/30/2010 1627 -- 22 -- -- --

3/30/2010 1640 1641 21 -- 277 200 59 gal batch injection complete

3/31/2010 0657 -- 20 1.7 -- -- 200 gal batch begin injecting

3/31/2010 0720 -- 20 1.7 -- --

3/31/2010 0750 -- 24 1.7 -- --

3/31/2010 0810 -- 24 1.7 -- --

3/31/2010 0840 0904 24 1.7 414 400 200 gal batch injection complete

3/31/2010 0932 -- 22 1.7 -- -- 100 gal batch begin injecting

3/31/2010 0950 -- 30 1.7 -- --

3/31/2010 1015 -- 16 1.7 -- --

Notes:
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ISCO Injection Field Observation Form  
Injection Well: MW07

Site: Vieques AOC-I
Project: In Situ  Activated Alkaline Sodium Persulfate Injection Design Summary
Contract: Navy CLEAN, CTO-83 Screen Interval = 33 - 43 ft bgs

Total Solution Volume = 514 gal
     (includes 20 gallons of chase water)
Persulfate Solution per Well = 475 gal
Mass of Persulfate per Well = 209 lbs
Mass of NaOH per Well = 200 lbs (19 gal; 25% solution)
Persulfate concentration: 5 %; 50 g/L

Date Start Time Stop Time Pressure range 
(psi)

Flowrate
(gpm)

Total Time
(min)

Total Volume
(gallons)

Notes

3/31/2010 1030 -- 29 0.6 -- --

3/31/2010 1100 1133 28 0.6 505 500 Sodium persulfate injection complete

3/31/2010 1150 1207 -- -- 522 510 10 gal chase water added
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Notes: 
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ORIN Remediation Technologies, LLC. 
4908 Meinders Road, McFarland, WI 53558  Phone 608-838-6699  Fax 608-838-6695 

May 24, 2010 
 
 
Stephen Brand 
CH2M Hill 
5700 Cleveland Street, Ste. 101 
Virginia Beach, VA  23462 
 
 
Subject:   Summary of Remedial Chemical Injection Activities Performed at 

the Navy Clean Site in Vieques, Puerto Rico. 
 
 
Dear Stephen: 
 
The following is a summary of the work completed by ORIN Remediation 
Technologies, LLC (ORIN) for CH2M Hill at the Navy Clean Site in Vieques, 
Puerto Rico. 
 
On March 22, 2010 ORIN began preparation for injection activities by discussing 
site specific health and safety plans with ORIN, CH2M Hill, and JFA personnel.  
Potential chemical injection, island specific, and Geoprobe related safety hazards 
were discussed.  The group evaluated ways to reduce the risks, and the best 
practices to maintain safety.  
 
On Tuesday March 23, 2010 ORIN began sodium persulfate injection in AOC E.  
ORIN injected a 20% sodium persulfate solution into monitoring wells 1, 3, 4, 
and 5.  Sodium persulfate injection in AOC E took place March 23-26, and on 
March 29, 2010.   
 
ORIN injected on monitoring wells 3, 4, and 5 before beginning injection on MW-
1.  During injection on the first three monitoring wells, ORIN bailed MW-1 to 
check for sodium persulfate.  The goal was to show influence on MW-1 from 
injection into the surrounding wells.  On Thursday March 25, 2010 a field 
persulfate test indicated sodium persulfate concentrations of 4.2 to 5.6 ppm in 
MW-1.  Injection on MW-1 began later that day. 
 



 

ORIN Remediation Technologies, LLC. 
4908 Meinders Road, McFarland, WI 53558  Phone 608-838-6699  Fax 608-838-6695 

Each of the four monitoring wells received 20 gallons of chase water following 
sodium persulfate injection.  Injection rates, pressures, and volumes per well are 
included in table 1. 
 
ORIN commenced calcium nitrate injection activities in AOC E on Monday, 
March 22, 2010.  Immediately after starting the injection through Geoprobe rods, 
the treatment chemistry surfaced around the bore hole.  After discussing how to 
proceed, CH2M Hill decided to have JFA install temporary injection points.  
Calcium nitrate injection resumed via installed temporary injection points 
Thursday March 25, 2010.  Treatment chemistry was delivered by gravity feed, 
under zero PSI.  The calcium nitrate injection was completed March 26, 2010.  
Following calcium nitrate injection, 20 gallons of chase water was injected into 
each injection point.  Injection rates, pressures, and volumes per well are 
included in table 2. 
 
ORIN began sodium persulfate injection in AOC I on Saturday March 27, 2010.  
The first 200 gallons of solution ORIN injected into MW- 2, 3, and 4 
simultaneously.  After the 200 gallon tank was gone, it was clear that ORINs flow 
meters were not correctly measuring the total gallons.  To overcome this 
problem, ORIN began injecting on only one monitoring well at a time.  Over the 
course of the following injection day, injection pressure in AOC-I monitoring 
wells steadily increased.  After a successful attempt to gravity feed, ORIN began 
injecting with no seal on the monitoring well.  Under this zero PSI, gravity feed 
system, injection rates increased.  Following treatment chemistry injection, each 
monitoring well received 10 gallons of chase water.  Injection in AOC I was 
completed Wednesday March 31, 2010. Injection rates, pressures, and volumes 
per well are included in table 3.   
 
If you have any questions regarding this injection or any other project, please 
give us a call at (608) 838-6699 ext. 305. 
 
Sincerely, 
 
John Dinneen 
Field Technician 
ORIN Remediation Technologies, LLC. 



Injection Point Date Time On Time Off
Injection 

Depth (feet)

Sodium 
Persulfate 

Concentration
Injection 

Pressure (psi)
Flow Rate 

(gpm)
Gallons 
Injected Comments      Total Volume

MW-3 3/23/10 7:30 17:00 40-50 20% 10 .5-1 165

MW-4 3/23/10 7:30 17:00 40-50 20% 8 .5-1 165

MW-5 3/23/10 7:30 17:00 40-50 20% 8 .5-1 70

MW-3 3/24/10 7:35 10:45 40-50 20% 10 0.2 29
10:45 17:00 40-50 20% 20-30 0.8 236

MW-4 3/24/10 7:35 10:45 40-50 20% 12 0.2 29
10:45 17:00 40-50 20% 25-30 0.8 284

MW-5 3/24/10 7:35 11:03 40-50 20% 8 0.2 38
11:03 13:13 40-50 20% 8 3.5 392 500

MW-3 3/25/10 10:45 13:40 40-50 20% 14 0.5 85 515

MW-4 3/25/10 10:45 11:08 40-50 20% 28 1 15 493

MW-1 3/25/10 10:55 17:02 40-50 20% 18 <0.5 135

MW-1 3/26/10 7:22 17:13 40-50 20% 18 0.2 200

MW-1 3/29/10 7:25 9:05 40-50 20% 18 0.2 33
9:31 16:46 40-50 20% 18 0.25 100

MW-1 3/30/10 7:24 9:10 40-50 20% 18 0.2 33 501

Navy Clean AOC E 
Sodium Persulfate Post Injection Summary

Table 1



Injection Point Date Time On Time Off
Injection 

Depth (feet)

Calcium 
Nitrate 

Concentration
Injection 

Pressure (psi)
Flow Rate 

(gpm)
Gallons 
Injected Comments

IP-7 3/22/10 5% 0

Immediate short circuit 
around borehole.  Injection 
points instalation began.

IP-4 3/25/2010 14:40 15:22 16-26 5% 0 4.1 172 172

IP-6 3/25/2010 14:40 15:24 16-26 5% 0 2.5 110 110

IP-7 3/25/2010 14:55 15:24 16-26 5% 0 0.75 23
15:24 16:50 16-26 5% 0 0.4 34

IP-1 3/25/2010 15:33 16:24 16-26 5% 0 2 102 102

IP-2 3/25/2010 15:33 16:48 16-26 5% 0 1.36 102 102

IP-7 3/26/2010 7:43 8:07 16-26 5% 0 0.75 18
8:58 9:40 16-26 5% 0 0.64 27 102

IP-3 3/26/10 7:46 8:07 16-26 5% 0 1.5 31
8:53 9:40 16-26 5% 0 1.5 71 102

IP-5 3/26/10 7:51 7:53 16-26 5% 0 2 4
8:04 8:07 16-26 5% 0 0.29 1
9:05 11:45 16-26 5% 0 0.57 97 102

Calcium Nitrate Post Injection Summary
Navy Clean AOC E 

Table 2



Injection Point Date Time On Time Off
Injection 

Depth (feet)

Sodium 
Persulfate 

Concentration
Injection 

Pressure (psi)
Flow Rate 

(gpm)
Gallons 
Injected Comments

MW-2 3/27/10 8:53 9:10 33-43 5% 10 3.9 66

MW-3 3/27/10 8:53 9:10 33-43 5% 6 3.9 67

MW-4 3/27/10 8:53 9:10 33-43 5% 8 3.9 67
10:14 11:27 33-43 5% 23 2.8 200

MW-4 3/29/10 10:14 11:34 33-43 5% 11 2.5 200
12:24 12:47 33-43 5% 10 1.4 33 500

MW-2 3/29/2010 13:04 13:58 33-43 5% 0 3.7 200
14:45 15:36 33-43 5% 0 3 150

MW-3 3/29/10 15:49 16:20 33-43 5% 0 1.7 50

MW-2 3/30/10 9:10 9:34 33-43 5% 0 3.6 86
10:16 10:26 33-43 5% 0 3.2 31 533

MW-3 3/30/10 8:10 9:34 33-43 5% 0 1.3 114
10:16 10:26 33-43 5% 0 0.8 8
10:27 10:52 33-43 5% 0 0.8 20
10:52 11:53 33-43 5% 0 1.3 79
12:42 14:32 33-43 5% 0 1.1 121
15:04 15:41 33-43 5% 0 1.1 41 500

MW-7 3/30/2010 10:44 11:53 33-43 5% 20 0.9 62
12:42 14:32 33-43 5% 20 2.9 79
15:04 16:41 33-43 5% 20 1.5 59

MW-7 3/31/2010 6:57 9:04 33-43 5% 20 1.2 200
9:35 10:40 33-43 5% 20 1.7 100 500

Navy Clean AOC I
Sodium Persulfate Post Injection Summary

Table 3
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T E C H N I C A L  M E M O R A N D U M    
 

Technical Justification for Conducting First Post-
Injection Sampling at AOC I Despite Low Residual 
Persulfate Concentrations 
PREPARED FOR: Daniel Rodriguez/EPA 

Wilmarie Rivera/PREQB 
Richard Henry/FWS 

PREPARED BY: CH2M HILL, on behalf of the Navy 

DATE: September 20, 2010 
  

The purpose of this memorandum is to provide technical justification for conducting the 
first post-oxidant-injection groundwater sampling event at AOC I, in accordance with the 
original schedule (i.e., October 2010, approximately 7 months following injection), despite 
the presence of low levels of residual persulfate in several of the wells.  

During the scoping for the In-Situ Remediation Pilot Studies (AOC E and AOC I Sites) Sampling 
and Analysis Plan, Former Naval Ammunition Support Detachment, Vieques, Puerto Rico (CH2M 
HILL, 2010), the team concurred that prior to conducting post-injection sampling, field 
testing for persulfate would be conducted to ensure oxidant is not collected in the samples. 
The first post-injection sampling event at AOC I is scheduled for October 2010, in 
accordance with the current Site Management Plan (SMP) schedule. In anticipation of this, 
on August 24, 2010, CH2M HILL collected groundwater samples for field analysis of 
persulfate in monitoring wells at AOC I.  The following results were obtained: 

Date Well 
Persulfate 

(ppm) 

8/24/10 MW01 0 

8/24/10 MW02 >70 

8/24/10 MW03 49 

8/24/10 MW04 >70 

8/24/10 MW05 0 

8/24/10 MW06 0 

8/24/10 MW07 >70  
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TECHNICAL JUSTIFICATION FOR CONDUCTING FIRST POST-INJECTION SAMPLING AT AOC I DESPITE LOW RESIDUAL PERSULFATE CONCENTRATIONS 

  2 

However, because the wells were not purged prior to collecting the samples, the wells 
showing positive persulfate results were re-sampled on August 27, 2010, following purging 
of approximately 1.5 to 2 well volumes. The following results were obtained: 

Date Well 
Gallons 
Bailed 

Well 
Volumes

Persulfate 
(ppm) 

8/27/2010 MW02 6 1.5 14 

8/27/2010 MW03 4.25 1.5 2.1 

8/27/2010 MW04 5 1.5 1.4 

8/27/2010 MW07 8.25 2 105 
 
The above information was shared with FMC, Inc., the manufacturer of the sodium 
persulfate used as the oxidant at AOC I. As shown in the attached correspondence from 
FMC, concentrations of persulfate under 500 ppm are no longer reactive with contaminants.  
Thus, the persulfate remaining in groundwater, when below 500 ppm, will not alter the 
contaminant analytical results for groundwater samples.  FMC stated that this finding is 
based on 10+ years of practice in the field, and that samples shipped to the laboratory 
should arrive with the same contaminant concentrations as when they left the field.  

Furthermore, sodium persulfate was injected at a 20% by weight concentration in March 
2010, and in August 2010 was detected at up to only 0.44 % by weight (105 ppm), evidence 
for considerable consumption or dilution in the subsurface. 

Based on the above information, the Navy proposes that the groundwater sampling at AOC 
I in October 2010 proceed as planned. Following purging and prior to sampling, 
groundwater from each well will be field tested for persulfate to ensure the residual 
persulfate concentration is less than 500 ppm. 

 



From: Julio Vazquez [Vazquez.Julio@epamail.epa.gov]
Sent: Tuesday, March 06, 2012 12:01 PM
To: Doerr, Brett/VBO
Cc: Angela Carpenter; Selcoe, Barrie/HOU; Hannah, Bill/VBO; Daniel Rodriguez; 

daniel.r.hood@navy.mil; dan.waddill@navy.mil; Ballam, Dennis/VBO; Diana 
Cutt; diane.wehner@noaa.gov; Felix_Lopez@fws.gov; 
fultoncom@fultoncom.com; jim@uxopro.com; Martin, John/GNV; Swenfurth, 
John/TPA; Tomik, John/VBO; kevin.cloe@navy.mil; 
KRutkowski@trcsolutions.com; madeline.rivera@navy.mil; Michael Sivak; 
Zamboni, Michael/WDC; Mindy Pensak; richard_henry@fws.gov; Sergio Lopez; 
Brand, Stephen/VBO; Struve, Susana/WDC; THall@TechLawInc.com; 
Garretson, Timothy/JAX; Wenk, Tim/VBO; Kappleman, William/WDC; 
wilmarierivera@jca.pr.gov

Subject: Re: Vieques February 2012 Draft Tech Sub Meeting Minutes; May 2012 Draft 
Tech Sub Meeting Agenda; Consensus/Action Item Lists

Brett:

One of the items I was assigned to follow up for the subject meeting was the identification of the monitoring wells 
that should be sampled for the next two rounds for AOC I.  After talking to Diana, she suggested we sample MW-
04, MW-05 and MW-07, as they are the ones that had benzene concentrations initially exceeding criteria.  Call me 
if you have any questions.

Julio F Vázquez, RPM
U.S. EPA - Region 2
Special Projects Branch/
Federal Facilities Section
New York

Page 1 of 1
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Brand, Stephen/VBO

Subject: FW: First post-injection sampling event at west Vieques AOC I

From: Doerr, Brett/VBO  

Sent: Thursday, September 30, 2010 9:16 AM 

To: Swenfurth, John/TPA; Brand, Stephen/VBO; Hannah, Bill/VBO 
Subject: FW: First post-injection sampling event at west Vieques AOC I 

 
 

 

From: Cutt.Diana@epamail.epa.gov [mailto:Cutt.Diana@epamail.epa.gov]  

Sent: Thursday, September 30, 2010 10:09 AM 
To: Doerr, Brett/VBO; Rodriguez.Daniel@epamail.epa.gov 

Cc: WilmarieRivera@jca.gobierno.pr; Richard_Henry@fws.gov; Sivak.Michael@epamail.epa.gov; 
Pensak.Mindy@epamail.epa.gov; Diane.Wehner@noaa.gov; kevin.cloe@navy.mil; daniel.r.hood@navy.mil; Tomik, 

John/VBO; madeline.rivera@navy.mil 
Subject: RE: First post-injection sampling event at west Vieques AOC I 

 

Just spoke to Scott Huling, EPA's in situ oxidation expert in Ada, OK. According to him, residual levels of 

persulfate even at the concentrations were are seeing at AOC I, can be a problem and continue to effect 

the contaminant concentrations in the sample. This has been the subject of much recent scrutiny and 

study by EPA. Although the assertation made by FMC is not necessarily a bad statement, it is leaving out 

such factors as: UV light, heat from the sun and a bigger issue - heating during analysis in the GS/MS 

headspace method. All of these factors can activate the persulfate in the sample container and effectively 
lower the contaimant concentrations (see Scott's note below). 

  

Scott's suggestions are: 

  

1. wait to sample until no persulfate remains, or 

2. add a preservative to the sample. He has successfully used ascorbic acid (4:1 acid:sample ratio). 

  

Scott is available by phone or email to discuss further if need be. Thanks. 

  

-Diana 

  

  
Diana Cutt, P.G., Geologist 
EPA Region 2 
ERRD/PSB/TST 
290 Broadway 
NY, NY  10007 
212-637-4311 

  

Diana, attached is an abstract from a journal article that was submitted to a journal for publication. I 

believe Phil Block is generally correct in his letter, but there are conditions in which the persulfate residual 

in a ground water sample can be activated and can negatively impact the quality of the ground water 

sample that is not addressed in the memo. Specifically, one condition involves the method of analysis. The 

headspace method, used to analyze VOCs in different EPA methods, involves a heating step that will 

activate the persulfate. Even low concentrations of persulfate, i.e., < 500 mg/L, this will significantly 
impact the quality of the sample. Scott 
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Scott G. Huling, Ph.D., P.E. 

Environmental Engineer 

U.S. Environmental Protection Agency 

Robert S. Kerr Environmental Research Center 

P.O. Box 1198 (or, 919 Kerr Lab Drive) 

Ada, OK 74820 

Phone: (580) 436-8610; Fax: (580) 436-8614 

e-mail: Huling.Scott@epa.gov 

website: http://www.epa.gov/ada/research.html  

  
 

 

 

 



September 10, 2010 

-F C 
Environmental Industry Team 
Chemical Products Group 
1735 Market St. 
Philadelphia, PA 19103 

RE: Reactivity of Dilute Concentrations of Klozur® Persulfate 

It is the experience of FMC over the past ten years that the minimum reactive 
concentration of sodium persulfate in groundwater is 0.5 g / L (500 ppm). 
Oxidative reaction rate is proportional to the concentration of the contaminant, 
the concentration of the oxidant and the concentration of the persulfate activator. 
At concentrations below this level, the effective reaction rate with contaminants of 
concern is essentially zero, and for all intents and purposes the oxidative reaction 
is complete. This is further impacted by the co-incident reduction in persulfate 
activator concentration. 

Transportation of groundwater samples containing less than 500 ppm of 
persulfate should not occur further significant contaminant reduction in route to 
the laboratory, assuming the transportation time is not significant (less than a 
couple of days) and the sample is not exposed to a significant heat source. This 
can be further mitigated by shipment of the sample on ice. 

~~"//7 ~(1 h " ~t!::~ ~ ~'/y" 
(,/ -;( ~ 

Philip' Block 
Technology Manager - Remediation 
FMC Corporation 



 

T E L E P H O N E  C O N V E R S A T I O N  R E C O R D  
 
 

 Diana Cutt/EPA 
Scott Huling/EPA 

Susanne Borchert/CH2M HILL 

Mike Zamboni/CH2M HILL 
Brett Doerr/CH2M HILL 

Call To: 

Phone No.:  Date:  October 04, 2010 

Call From:  Time:   

Message 
Taken By: Brett Doerr 

Subject: Ascorbic acid additive to post-injection samples collected at AOC I 

Based on a comment received from EPA regarding the proposal to move forward with the 
first post-injection sampling at AOC I despite the presence of low levels of residual 
persulfate in several wells, a conference call was held on Monday October 4, 2010 among the 
following: 
 
Diana Cutt/EPA – Hydrogeology technical support for Vieques environmental restoration 
program 
Scott Huling/EPA – research lead regarding in-situ chemical oxidation 
Susanne Borchert/CH2M HILL – In-situ remediation technology expert 
Mike Zamboni/CH2M HILL – Chemist for Vieques environmental restoration program 
Brett Doerr/CH2M HILL – Vieques environmental restoration program lead 
 
Based on research done by EPA, samples containing residual persulfate have shown 
decreases in VOC concentrations in the laboratory when analyzing VOCs using the GC 
method with the purge and trap process. EPA has found that adding sufficient ascorbic acid 
to the samples prevents the loss of VOCs because the persulfate preferentially oxidizes the 
ascorbic acid instead of the VOCs.  
 
Therefore, the group concurred that sampling at AOC I should proceed as planned, with the 
sampling protocol modified to include the addition of ascorbic acid to the sample containers 
as a field preservative. Ascorbic acid will be added to the sample containers at a ratio of 4 
moles of ascorbic acid (or greater) per mole of persulfate. Scott stated that having more than 
a 4:1 ratio of ascorbic acid:persulfate (at least up to 40:1 ratio per his research) does not 
negatively affect the VOC results. Persulfate measurements after purging and prior to 
sampling will be conducted to ensure sufficient ascorbic acid is added to each sample 
container for VOCs analysis. 
 
Based on the above, CH2M HILL will proceed with the sampling event during the week of 
October 25, 2010.   If anyone has any concerns or comments on the approach, please let us 
know by COB Friday October 8, 2010. 
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Analytical Data Validation Reports

 



DotoQuo/ 

Environmental Services, LLC 

CH2MHILL 
3011 S.W. Williston Road 
Gainesville, FL 32608-3928 

June 7,2010 
SDG# SJ0464, Mitkem Laboratories 
Vieques Island, Puerto Rico CTO-83 AOC E & AOC I 

Dear Mr. Acaron, 

The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # SJ0464. The data validation was performed in accordance 
with the SW-846 methods utilized by the laboratory, the Region II Standard Operating 
Procedures for the Validation of Organic Data Acquired Using SW-846 Methods 
(8260B-Rev 2, January 2006- SOP #HW-24, 8270D-Rev 3 and October 2006-S0P #HW
22), and professional judgment. Region II has not developed a validation checklist SOP 
for the methods used to assess the inorganic method in this SDG (SW -846 methods 
6010B) or the organic methods used to assess the fuels (SW -846 80 15G for gasoline and 
8015_ TPH for diesel range organics). The Region II Standard Operating Procedure for 
the Evaluation of Metals Data for the CLP was used as applicable for the metals data. 
For the other fraction alternative worksheets were provided. Region II flagging 
conventions were used. All areas of concern are discussed in the body of the report and a 
summary of data qualifications is provided. 

Sample ID LabID Matrix VOA SVOA GRO TPH Fe,Mn 
VWAE-MW03-031 0 J0464-01 water X X X X X 
VWAE-EBOI-031610 J0464-02 water X X X X 
VWAE-TBOI-031610 J0464-03 water X X 
VWAE-MWOS-031 0 J0464-04 water X X X X X 
VWAE-MW04-0310 J0464-0S water X X X X X 
VWAE-MW4P-0310 J0464-06 water X X X X 
VWAE-EBOI-031710 J0464-07 water X X X X 
VWAE-TBOI-031710 J0464-08 water X X 
VWAE-MWOI-0310 J0464-09 water X X X X X 
VWAI-MW02-031 0 J0464-10 water X X X 
VWAI-MWOS-0310 J0464-11 water X X X 
VWAI-EBOI-031810 J0464-12 water X X 
VWAI-TBOI-031810 J0464-13 water X 
VWAI-MW03-0310 J0464-14 water X X X 

VWAI-MW03P-0310 J0464-1S water X X 
VWAI-MW4-0310 J0464-16 water X X X 

VWAI-EBOI-031910 J0464-17 water X X 
VWAI-TBOI-031910 J0464-18 water X 
VWAI-EBOI-032210 J0464-20 water X X 
VXAI-TBOI-032210 J0464-21 water X 
VWAI-MW07-0310 J0464-22 water X X X 

VWAE-MW03-031 OMS J0464-01MS water X X X X X 
VWAE-MW03-031 OMSD J0464-01MSD water X X X X X 

VWAI-MW02-0310MS J0464-10MS water X 
VWAI-MW02-0310MSD J0464-10MSD water X 
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The following quality control samples were provided with this SDO: samples VW AE
TBOI-031610, VWAE-TBOI-031710, VWAI-TBOI-031810, VWAI-TBOI-031910 and 
VXAI-TBO 1-03221 O-trip blanks; samples VW AE-EBO 1-031610, VWAE-EBO 1-03171 0, 
VW AI-EBOI-03181 0, VWAI-EBOI-03191 0 and VWAI-EBOI-03221 O-equipment 
blanks; sample VWAE-MW4P-0310-field duplicate of sample VWAE-MW4-0310; and 
sample VWAI-MW03P-0310-field duplicate of sample VWAI-MW03-0310. 

The samples were evaluated based on the following criteria: 

• 	 Data Completeness * 
• 	 Sample Condition * 
• 	 Technical Holding Times * 
• 	 OC/MS Tuning * 
• 	 OC Performance * 
• 	 Initial/Continuing Calibrations * 


ICSA/ICSAB Standards 
• 	 * 
• 	 CRI Standards 

• 	 Blanks 

• 	 Internal Standards * 
• 	 Surrogate Recoveries * 
• 	 Laboratory Control Samples * 
• 	 Matrix Spike Recoveries * 
• 	 Matrix Duplicate RPDs * 
• 	 Serial Dilutions * 
• 	 Field Duplicates * 
• 	 IdentificationiQuantitation 

• 	 Reporting Limits * 
• 	 Tentatively Identified Compounds NA 

* 	 - indicates that qualifications were not required based on this criteria 

Overall Evaluation of Data/Potential Usability Issues 

A summary of qualifications applied to the sample results are noted below for the 
fractions validated. Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative. If an issue is not addressed there were 
no actions required based on unmet quality criteria. When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly. However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. Please note that when a compound or analyte is 
flagged due to blank contamination the BL qualifier code takes precedence over all other 
qualifier codes except a code that explains rejected data. 
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VOA 

One sample required a dilution to obtain results within the calibration range. 

SVOA 

No qualifications to the data were required. 

GRO 

One of the associated rinse blanks exhibited contamination for ORO. One field sample 
required qualification. 

TPH 

No qualifications to the data were required. 

Select Metals 

The laboratory did not analyze a CRI standard for the analyte manganese as required. 
The analyte was flagged as estimated for reported concentrations <2X RL. 

Specific Evaluation of Data 

Data Completeness 

The SDO was received complete and intact. Resubmissions were not required. 
Clarification of gasoline calculation was requested from the laboratory. A copy of the e
mail correspondence is included in the validation worksheets section of this report. 

Technical Holding Times 

According to chain of custody records, sampling was performed on 3116-2211 0 and 
samples were received at the laboratory 3117-2311 O. All sample preparation and analysis 
was performed within Region II and/or method holding time requirements. 

CRI Standards 

Select Metals 

The laboratory did not analyze a CRI standard for the analyte manganese. All positive 
results were above the action level of 2X the reporting limit. The reported non-detect 
result for manganese in sample VWAE-W03-031 0 was qualified as estimated UJ with a 
qualifier code of OT. 
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Blanks 

ORO 

One of the rinse blanks associated with samples in this SDG exhibited contamination for 
gasoline range organics. Specific information on the contamination is noted in the 
following table. 

Blank ID Action Level 
VWAE-EBOI-031610 blank level 

Associated samples and required qualifications are noted in the following table. 

Identification/Quantitation 

VOA 

A dilution was required for sample VWAE-MW05-031 0 to obtain results within the 
calibration range. Therefore, E-flagged compound results were not used in the initial 
analysis of this salnple in favor of the corresponding D-flagged compound result in the 
dilution, qualifier code: DL. 

A summary of qualifications required is provided on the following page. Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report. 

Sincerely, 

~aJtd 
acqueline Cleveland 

Vice President 
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Summary of Data Qualifications 

VOA 

Sample ID Compound Results Q flag Q Code 
VWAE-MW05-0310 all E-flagged results + R DL 
VWAE-MW05-031 ODL 

-- 

all compound except D-flagged 
results 

+/ R DL 

SVOA 


Ie ID 

GRO 


DRO 


Ie ID 

Select Metals 

Results 
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Glossary of Qualification Flags and Abbreviations 

Qualification Flags (O-Flags) 

U not detected above the reported sample quantitation limit 
J estimated value 
UJ reported quantitation limit is qualified as estimated 
N analyte has been tentatively identified 
IN analyte has been tentatively identified, estimated value 
R result is rejected; the presence or absence of the analyte cannot be verified 

MethodlPreparation/Field OC Blank Oualification Flags (O-Flags) 

Organic Methods 

NA 	 The sample result for the blank contaminant is greater than the RL 
(2X sample RL for common laboratory contaminants) when the 
blank value is less than the RL. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 

U* 	 The sample result for the blank contaminant is less than the RL 
(2X sample RL for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample result for the blank contaminant is qualified as non-detect 
U at the reported concentration. 

RL* * 	 The sample result for the blank contaminant is less than the RL 
(2X sample RL for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample result for the blank contaminant is changed to the RL and 
qualified as non-detect U. 

* This guideline is used when the laboratory is reporting non-detects to the MDL. ** This guideline 
is used when the laboratory is reporting non-detects to the RL. 

Inorganic Methods 

ICB/CCBIPB Action: 

No Action - The sample result is greater than the RL and greater than ten 
times (lOX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reported as non-detect at 
the RL * or at the reported concentration **, when the 
ICB/CCB/PB result is less or greater than the RL. 
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Glossary of Qualification Flags and Abbreviations, continued 

R- Sample result is greater than the RL and less than the 
ICB/CCB/PB value when the ICB/CCB/PB value is greater 
than the RL. 

J - Sample result is greater than the ICB/CCB/PB value but less 
than lOX the ICB/CCB/PB value when ICB/CCB/PB value is 
greater than the RL. 

JIU] - Sample result is less than lOX RL when blank result is below 
the negative RL. 

* This guideline is used when the laboratory is reporting non-detects to the MDL. ** This guideline 
is used when the laboratory is reporting non-detects to the RL. 

Field QC Blank action: 

Note - Use field blanks to qualify data only iffield blank results are greater than 
prep blank results. 

Do not use rinsate blank associated with soils to qualify water samples 
and vice versa. 

No Action - The sample result is greater than the RL and greater than ten 
times (lOX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reported as non-detect at 
the RL * or at the reported concentration **, when the FB 
result is less or greater than the RL. 

R - Sample result is greater than the RL and less than the FB 
value when the FB value is greater than the RL. 

] - Sample result is greater than the FB value but less than lOX 
the FB value when FB value is greater than the RL. 

* This guideline is used when the laboratory is reporting non-detects to the MDL. ** This guideline 
is used when the laboratory is reporting non-detects to the RL. 

General Abbreviations 

RL 	 reporting limit 
PQL 	 practical quantitation limit 
IDL 	 instrument detection limit 
MDL 	 method detection limit 
CRDL 	 contract required detection limit 
CRQL 	 contract required quantitation limit 
+ 	 positive result 

non-detect result 
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QUALIFIER CODE REFERENCE 


IQualifier 

TN 

BSL 

BSH 

BD 

BRL 

ISL 

ISH 

MSL 

MSH 

Ml 

MDP 

2S 

SSL 

SSH 

SD 

ICL 

ICH 

ICB 

CCL 

CCH 

LD 

HT 

PD 

2C 

LR 

BL 

RE 

DL 

FD 

OT 

%SOL 

IDescription 

Tune 

Blank Spike/LCS - High Recovery 

Blank SpikelLCS - Low Recovery 

Blank SpikelBlank Spike Duplicate (LCS/LCSD) Precision 

Below Reporting Limit 

Internal Standard - Low Recovery 

Internal Standard - High Recovery 

Matrix Spike and/or Matrix Spike Duplicate - Low Recovery 

Matrix Spike and/or Matrix Spike Duplicate - High Recovery 

Matrix interference obscuring the raw data 

Matrix Spike/Matrix Spike Duplicate Precision 

Second Source - Bad reproducibility between tandem detectors 

Spiked Surrogate - Low Recovery 

Spiked Surrogate - High Recovery 

Serial Dilution Reproducibil ity 

Initial Calibration - Low Relative Response Factors (RRF) 

Initial Calibration - High Relative Response Factors (RRF) 

Initial Calibration - Bad Linearity or Curve Function 

Continuing Calibration - Low Recovery or %Difference 

Continuing Calibration - High Recovery or %Difference 

Lab Duplicate Reproducibility 

Holding Time 

Pesticide Degradation 

Second Column - Poor Dual Column Reproducibility 

Concentration Exceeds Linear Range 

Blank Contamination 

Redundant Result - due to Re-analysis or Re-extraction 

Redundant Result - due to Dilution 

Field Duplicate 

Other - explained in data validation report 

High moisture content 

I 
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1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET IVWAE-MW03-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDGNo.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-01A 

Sample wt / vol: 5.00 (g / mL) ML Lab File 10: V2L4989.D 

Level: (TRACE/LOW /MED) LOW Date Received: 03/17/2010 

% Moisture: not dec. Date Analyzed: 03/22/2010 

GC Column: DB-624 10: 0. 25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug / L or ug/Kg) ).lG/L Q 

1634-04-4 Methyl tert-butyl ether 5.0 U 
107-06-2 l,2-Dichloroethane 5.0 U 

71-43-2 Benzene 5.0 U 
: 

1330-20-7 ' Xylene (Total) 5.0 U 
I 

.f\ 

~~6lf1J
SOM_002 SW846 

.~ 
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l A - FORM I VOA-l CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-EB01-031610 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-02A 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L4990.D 

Level: (TRACE/LOW / MED) LOW Date Received: 03 / 17/2010 

% Moisture: not dec. Date Analyzed: 03/22 / 2010 

GC Column: DB-624 ID: 0.25 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mLl 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug / Kg) pG/L Q 

1634-04-4 Methyl tert-butyl ether 5.0 U 
107-06-2 1,2-Dichloroethane 5.0 U 

71-43-2 Benzene 5.0 U 
1330-20-7 Xylene (Total) 5.0 U 

\JvN\~ 
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1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-TB01-031610 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SOG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-03A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V2L4987.D 

Level: (TRACE/LOW/MED) LOW Date Received: 03/17/2010 

% Moisture: not dec. Date Analyzed: 03/22/2010 

GC Column: 08-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) pG/L Q 

1634-04-4 Methyl tert-butyl ether 5.0 U I 

107-06-2 l,2-Dichloroethane 5.0 U 
71-43-2 Benzene 5.0 U 

I 

1330-20-7 Xylene (Total) 5.0 
- -- ---- ..--- ---

U 
I- -

\VvA. \0 
V\j\oo;)
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1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET IVWAE-MW05-0310 

Lab Name:- MITKEM LABORATORIES Contract: 


Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 


Matrix: (SOIL /S ED/WATER) WATER Lab Sample 10: J0464-04A 


Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V2L4991.D 


Level: (TRACE/LOW/MED) LOW Date Received: 03/18/2010 


% Moisture: not dec. Date Analyzed: 03/22/2010 


GC Column: DB-624 10: 0.25 (mm) Dilution Factor: 1.0 


Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 


Purge Volume: 5.0 (mL) 


CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug /Kg) pG / L Q 

1634-04-4 Methyl tert-butyl ether 340 V (z'J b~ 
107-06-2 1,2-Dichloroethane 5.0 . U 

71-43-2 Benzene 4.5 J 
1330-20-7 Xylene (Total) 5.0 U 

-  -  - 

\1\I A1\ n
IV \v 

fDV\Y.,A
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1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-MW05-0310DL 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No. : SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-04ADL 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V2L5281.D 

Level: (TRACE/LOW/MED) LOW Date Received: 03/18/2010 

% Moisture: not dec. Date Analyzed: 04/01/2010 

GC Column: DB-624 10: 0.25 (rom) Dilution Factor: 5.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug / Kg) pG/L Q 

"'" 
1634-04-4 Methyl tert-butyl ether 520 / ~ 

107-06-2 1,2-Dichloroethane 25 
71-43-2 Benzene 25 

1330-20-7 Xyl~ne (Total) 
- --- -- --

25 
'---

It t>~ 


J/' 


\ Nf~(D\
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lA - FORM I VOA-l CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET IVWAE-MW04-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDGNo.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-05A 

Sample wt/vol: 5.00 (g / mL) ML Lab File 10: V2L5199.D 

Level: (TRACE/LOW/MED) LOW Date Received: 03/18/2010 

% Moisture: not dec. Date Analyzed: 03/30 / 20 10 

GC Column: 08-624 10: 0.25 (mm) Dilution Factor: 1 .0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. 

1634-04-4 
107-06-2 

71-43-2 
1330-20-7 

COMPOUND 

Methyl tert-butyl ether 
1,2-Dichloroethane 
Benzene 
Xylene (Total) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ]lG / L 

1 30 
5.0 
5.0 
5.0 

Q 

U 
U 
U 

\J~ .\;ct\\JV"D 
SOM_002 SW846V 
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1A - FORM I VOA-l CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET IVWAE-MW4P-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDGNo.: SJ0464 

Matrix: (SOIL /S ED/WATER) WATER Lab Sample ID: J0464-06A 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L4993.D 

Level: (TRACE/LOW/MED) LOW Date Received: 03/18/2010 

% Moisture: not dec. Date Analyzed: 03/22/2010 

GC Column: DB-624 ID: 0.25 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug / L or ug/Kg) pG/L Q 

1634-04-4 Methyl tert-butyl ether 96 
107-06-2 1,2-Dichloroethane 5.0 U 

71-43-2 Benzene 5.0 U 
1330-20-7 Xylene~Total)_~__ 

-

5.0 U 
I 

vtt'Ql)~ 
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lA - FORM I VOA-l CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-EBOI-03l710 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: S DG No.: SJ 0 4 64 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-07A 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L4994.D 

Level: (TRACE/LOW/MED) LOW Date Received: 03/18/2010 

% Moisture: not dec. Date Analyzed: 03/22/2010 

GC Column: 08-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5 .0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) j1G/L Q 

1634-04-4 Methyl tert-butyl ether 5.0 U 

107-06-2 1,2-Dichloroethane 5.0 U 
71-43-2 Benzene 5.0 U 

1330-20-7 Xylene (Total) 
---

5.0 U 

\~r{\ 1JJ ~ M\~ \'l\V);vtr 
SOM_002 SW846 
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lA - FORM I VOA-l CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-TBOI-031710 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: S DG No.: SJ 04 64 . 

Matrix: (SOIL/SED / WATER) WATER Lab Sample 10: J0464-08A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V2L4995.D 

Level: (TRACE/LOW/MED) LOW Date Received: 03 / 18/2010 

% Moisture: not dec. Date Analyzed: 03 /22 /2010 

GC Column: DB -624 10: 0.25 (nun) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug / Kg) pG/L Q 

1634-04-4 Methyl tert-butyl ether 5.0 U 
107-06-2 l,2-Dichloroethane 5.0 U 
71-43-2 Benzene 5.0 U 

5.0 U~}30-=-~0~~yle~~ot a l ) 

\~~f\ 0
\)~oVSOM_002 SW846 
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lA - FORM I VOA-l CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET IVWAE-MW01-0310 

Lab Name: MITKEM LABORATORI ES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDGNo.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-09A 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L4996.D 

Level: (TRACE/LOW/MED) LOW Date Received: 03/18/2010 

% Moisture: not dec. Date Analyzed: 03/22/2010 

GC Column: DB-624 ID: 0.25 (rom) Dilution Factor: 1.0 

Soi l Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) pG/L Q 

1634-04-4 
107-06-2 

71-43-2 

Methyl tert-butyl ether 
1,2-Dichloroethane 
Benzene 

120 
5.0 
6 .4 

U 

1330-20-7 Xylene (Total) 
- -

5.0 U 

\ A{V\10
V6\oQ;SOM_002 SW846 

003~ 01S 



1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW02-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Re f No.: SDG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-10A 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L4997.D 

Level: (TRACE/LOW / MED) LOW Date Received: 03/19 / 2010 

% Moisture: not dec. Date Analyzed: 03/22/2010 

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug / L or ug/Kg) pG/L Q 

107-06-2 l,2-Dichloroethane 5.0 U 
71-43-2 Benzene 5.0 U 
78-87-5 l,2-Dichloropropane 5.0 U 

\'v{\-YJ
VD~0JSOM_002 SW846 019 
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1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET IVWAI -MW05-031 0 'I 
Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-11A 

Sample wt/vol: 5.00 (g / mL) ['v'IL Lab File 10: V2L4998.D 

Level: (TRACE/LOW/MED) LOW Date Received: 03/19/2010 

% Moisture: not dec. Date Analyzed: 03 / 22/2010 

GC Column: DB-624 ID: 0.25 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug / Kg) ).lG/L Q 

107-06-2 l,2-Dichloroethane 5.0 U 
71-43-2 Benzene 5.0 U 
78-87-5 l ,2-Dichloropropane 5.0 

-

U ] 

At(\ ~ IV· n0\ D\oU 
SOM_002 SW846 

(J:! 0
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1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGAN I CS ANALYSIS DATA SHEET VWAI-EB01-031810 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ 0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-12A 

Sample wt / vol: 5.00 (g / mL) ML Lab File 10: V2L4999.D 

Level: (TRACE/LOW / MED) LOW Date Received: 03/19 / 2010 

% Moisture: not dec. Date Analyzed: 03/22 / 2010 

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL ) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
COMPOUND QCAS NO. (ug / L or ug / Kg) pG/L 

1,2-Dichloroethane107-06-2 5.0 U 
71-43-2 Benzene 5.0 U 
78-87-5 5.0 U1, 2-D~chlc?Eop1:'0pa!"le__..__ 

--L

00.. ·~
..f'j'. ,~o 
\)'iJJ

V 

SOM_002 SW846 
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1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-TB01-031810 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDGNo.: SJ0464 

Matrix: (SOIL/SED / WATER) WATER Lab Sample ID: J0464-13A 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V2L4988.D 

Level: (TRACE/LOW / MED) LOW Date Received: 03 / 19 / 2010 

% Moisture: not dec. Date Analyzed: 03/22 / 2010 

GC Column: DB-624 ID: 0.25 (nun) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug / L or ug/Kg) pG/1 Q 

107-06-2 l,2-Dichloroethane 5.0 U 
71-43-2 Benzene 5.0 U 
78-87-5 l,2-Dichloropropane 5.0 U 

~'tVuf)V/JV 
SOM_002 SW846 

~~-=~ 0')2
~~~:::1 4J 



lA - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGAN ICS ANALYSIS DATA SHEET WVWAI-MW03-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-14A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V2L5000.D 

Level: (TRACE/LOW/MED) LOW Date Received: 03/20/2010 

% Moisture: not dec. Date Analyzed: 03/22/2010 

GC Column: DB-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug /Kg) J-lG/L Q 

107-06-2 l, 2 -Dichloroethane 5.0 U 
71-43-2 Benzene 5.0 U 
78-87-5 l,2-Dichloropropane 5.0 

'----
U J 

Vv~~w \)00V' 
SOM_002 SW846 

0040 
023 



1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW03P-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SOG No.: SJ0464 

Matrix: (SOIL / SED/ WATER) WATER Lab Sample 10: J0464-15A 

Sample wt / vol: 5.00 (g/mL) ML Lab File 10: V2L5001.D 

Level: (TRACE / LOW/MEO) LOW Date Received: 03/20/2010 

% Moisture: not dec. Date Analyzed: 03 / 22 / 2010 

GC Column: 08-624 10: 0.25 (nun) Dil u tion Factor: 1.0 

Soil Extract Vol ume: (uL) Soil Aliquot Vol ume: (u L) 

Purge Volume: 5.0 (mL ) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) pG/L Q 

107-06-2 1,2-0ichloroethane 5.0 U 

71-43-2 Benzene 5.0 U 
78____ 87-5 _,1, 2-0ichloropropan~ 5.0 U 

\.NV\ l\)
'1Jv()lf

SOM_002 SW846 O!) I 
~'t 

00iJi 



1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET IVWAI-MW4-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: S OG No.: S J 0 4 64 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-16A 

Sample wt/vol: 5.00 (g / mL) ML Lab File 10: V2LS002.0 

Level: (TRACE/LOW/MED) LOW Date Received: 03/20 / 2010 

% Moisture: not dec. Date Analyzed: 03 / 22/2010 

GC Column: 08-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRAT I ON UNITS: 
(ug/L or ug / Kg) pG/L Q 

107-06-2 1,2-Dichloroethane 5.0 U 
71-43-2 Benzene 5.0 U 
78-;-87-5 1,2-0ichloropropane 

-- - - --- - - -

5.0 U l 

\fv~v 
SOM_002 SW846V 
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lA - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-031910 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL/S ED /WATER) WATER Lab Sample 10: J0464-17A 

Sample wt /vo l: 5.00 (g/mL) ML Lab File 10: V1L2328.D 

Level: (TRACE/LOW/MED) LOW Date Received : 03/20 /20 10 

% Moisture: not dec. Date Analyzed: 04/02/2010 

GC Column: DB-624 10: 0.25 (mm) Dilution Fact or: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ).lG/L Q 

107-06-2 1,2-Dichloroe thane 5.0 U 
71-43- 2 Benzene 5.0 U 
78-87-5 1, 2 - 0 i chI 0 r o_p~ 0 pan e 5.0 U 

I 

~~~~ 
SOM_002 rv\o SW846 
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1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-TB01-0319l0 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: S J 0 4 64 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-18A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V2L5003.D 

Level: (TRACE/LOW / MED) LOW Date Received: 03/20/2010 

% Moisture: not dec. Date Analyzed: 03/22 / 2010 

GC Column: DB-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug / L or ug/Kg) )lG/L Q 

107-06-2 1,2-Dichloroethane 5.0 U 
71-43-2 Benzene 5.0 U 

78-87-5 ~l) - Di chloropropane 
--

5.0 U 

~~ fJ\f; .SOM_002 SW846 
'f 
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lA - FORM I VOA-l CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-032210 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-20A 

Sample wt / vol: 5.00 (g / mL) ML Lab File 10: V1L2329.D 

Level: (TRACE/LOW / MED) LOW Date Received: 03/20/2010 

% Moisture: not dec. Date Analyzed: 04/02 / 2010 

GC Column: DB-624 10: 0.25 (mm ) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. 

107-06-2 
71-43-2 
78-87-5 

COMPOUND 

1,2-Dichloroethane 
Benzene 
1,2-0ichloropropane 

CONCENTRATION UNITS: 
(ug / L or ug / Kg) pG/L 

5.0 
5.0 
5.0 

- - -

U 
U 
U 

Q 

\j;{\)D 
SOM_002 SW846V~ 
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1A - FORM I VOA-l CL IENT SAMPLE NO. 

VOLATI LE ORGANICS ANALYSIS DATA SHEET VXAI -TB01 - 032210 

Lab Name: MITKEM LABORATORIES Contract : 

Lab Code : MITKEM Case No.: J0464 Mod. Re f No.: SDG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 1 0 : J0464-21A 

Sample wt /vol: 5.00 (g / mL) ML Lab Fil e 10: V2L5291.D 

Level: (TRACE/LOW/MED) LOW Date Received: 03/20/20 1 0 

% Mo is ture: not dec. Date Analyzed : 0 4/ 01/2010 

GC Column: 08-624 10: 0 . 25 (rrun) Dilution Fact or : 1.0 

Soil Extract Volume : (uL) Soil Aliquot Volume : (uL) 

Purge Volume : 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/ L o r ug/Kg) pG/L Q 

107-0 6- 2 1, 2 - Dichloroethane 5 .0 U 
71-43-2 Benzene 5 . 0 U 
78-87- 5 1 , 2 -Dichloropr~pane 

- ---- ---

5.0 
- ---

U 
- -

vvf\m0~ 
SOM_002 V SW846 
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cta~O 

029 



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

I 
1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW07-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-22A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: VIL2330.D 

Level: (TRACE /LOW/MED) LOW Date Received: 03/23/2010 

% Moisture: not dec. Date Analyzed: 04/02/2010 

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug / L or ug/Kg) pG/L Q 

107-06-2 
71-43-2 

1,2-Dichloroethane 
Benzene 

5.0 
14 

U 

78-87-5 
----

1,2-Dichloropropane 
- ~---

5.0 
- -

U 
-

( 1\
#. \ '~ . r};~O 
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1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-MW03-0310MS 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL / SED/WATER) WATER Lab Sample 10: J0464-01AMS 

Sample wt/vol: 5 . 00 ( g / mL ) ML Lab Fi l e 10: V2L5004.D 

Level: (TRACE/LOW/MED) LOW Date Received: 03 / 17/2010 

% Moisture: not dec. Date Analyzed: 03/22/2010 

GC Column: DB-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. 

1634-04-4 
107-06-2 

71-43-2 
1330-20-7 

COMPOUND 

Methyl tert-butyl ether 
1,2-Dichloroethane 
Benzene 
Xylene (Total) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) pG/L 

54 
53 
58 

170 

Q 

\. N\~ Th 
\; .\/lDV

\)'£1
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'mO'~~31'~£- • 



lA - FORM I VOA-l CLIENT SAMPLE NO. 

VWAE-MW03-0310MSVOLATILE ORGANICS ANALYSIS DATA SHEET 
o 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-01AMSD 

Sample wt / vol: 5.00 (g /mL) ML Lab File ID: V2L5005.D 

Level: (TRACE/LOW / MED) LOW Date Received: 03/17/2010 

% Moisture: not dec. Date Analyzed: 03/22/2010 

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) pG/L Q 

1634-04-4 Methyl tert-butyl ether 49 
107-06-2 1,2-Dichloroethane 47 
71-43-2 Benzene 51 

1330-20-7 X¥le~e (Total) 150 
I 

\fV0wO 
10\0 

SOM_002 V SW846 
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1D - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET IVWAE-MW03-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDGNo.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-01E 

Sample wt/vol: 1000 (g/mL) ML Lab File 1D: S3G3654.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 03/17/2010 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/23/2010 

Injection Volume: 1.0 (uL) GPC Factor: 1. 00 Date Analyzed: 03/26/2010 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) pG/L Q 

91-20-3 Naphthalene 1.0 U 
91-57-6 2-Methylnaphthalene 1.0 U 

\J.~ 
\ OV{)
~\o 

SOM_002 SW846 
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10 - FORM I SV-l CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-EB01-031610 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-02B 

Sample wt/vol: 1000 (g/mL) ML Lab File 10: S3G3657.D 

Level: (LOW /MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y /N) Date Received: 03/17/2010 

Concentrated Extra c t Volume: 1000 (uL) Date Extracted: 03/23/2010 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 03/26/2010 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. 

91-20-3 
91-57-6 

COMPOUND 

Naphthalene 
2-Methylnaphthalene 

CONCENTRATION UNITS: 
(ug/L or ug /Kg) pG / L 

1.0 
1.0 

Q 

U 
U 

\{/\ '{VV\0,,611Ow 
SOM_002 SW846 

0340406 



10 - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET IVWAE-MW05-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDGNo.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-04E 

Sample wt/vol: 1000 (g/mL) ML Lab File 10: S3G3661.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 03/18/2010 

Concentrated Extract Vo lume: 1000 (uL) Date Extracted: 03/24 /20 10 

Injection Volume: 1. 0 (uL) GPC Factor: 1. 00 Date Analyzed: 03/26/2010 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. 

91-20-3 
91-57-6 

COMPOUND 

Naphthalene 
2-Methylnaphthalene 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) pG/L 

13 
5.8 

Q 

\Jff' ,:o 
v\o~ 

SOM_002 SW846 
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I 
10 - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET IVWAE-MW0 4 -0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL/SED/ WATER) WATER Lab Sample 10: J0464-05E 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S3G3662.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 03/18/2010 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/24/2010 

Injection Volume: 1. 0 (uL) GPC Factor: 1.00 Date Analyzed: 03/26/2010 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug / L or ug/Kg) pG/L Q 

91-20-3 Naphthalene 1.0 U 
91-57-6 2-~ethylnaphthalene 1.0 U 

\~f\f\~U 
QYJ 

SOM_002 SW84 6 .;~ 036 
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10 - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-MW4P-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDGNo.: SJ0464 

Matrix: (SOIL/SED / WATER) WATER Lab Sample 10: J0464-06B 

Sample wt/vol: 100 0 (g /mL) ML Lab file 10: S3G3663.D 

Level: (LOW / MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/ N) Date Received: 03/18 / 2010 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/24 / 2010 

Injection Volume: 1. 0 (uL) GPC factor: 1.00 Date Analyzed: 03 / 26/2010 

GPC Cleanup: (Y / N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) pG/L Q 

91-20-3 Naphthalene 1.0 U 

91-57-6 
-

2-Methylnaphthalene 
- --

1.0 
--

U 

\ A;(\ f!J 
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lD - FORM I SV-l CLIENT SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-EBOI-031710 

Lab Name: MITKEM LABORATORIES Contract: 


Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDC No.: SJ0464 


Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-07B 


Sample wt/vol: 1000 (g/mL) ML Lab File 10: S3G3664.D 


Level: (LOW /MED) LOW Extraction: (Type) SEPF 


% Moisture: Decanted: (Y/N) Date Received: 03/18/2010 


Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/24/2010 


Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 03/26/2010 


GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 


CAS NO. 

91-20-3 
91-57-6 

COMPOUND 

Naphthalene 
2-Methy1naphthalene 

~ - --  -- 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) pG/L 

1.0 
1.0 

Q 

U 
U 

'\1\1/\fO 
V\o~ 
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10 - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET IVWAE-MWOI-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-09E 

Sample wt/vol: 1000 (g/mL) ML Lab File 10: S3G3665.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 03/18/2010 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/24/2010 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 03/26/2010 

GPC Cle~nup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) )lG/L 

91-20-3 Naphthalene 6.6 
91-57-6 2-Methylnaphthalene 8.0 

----

Q 

\ Arf\ ru 
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10 - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET IVWAI-MW02-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Ma tr ix: (SOIL/ SED/WATER) WATER Lab Sample ID: J0464-10E 

Sample wt/vol: 1000 (g/mL) ML Lab File 10: S3G3668.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 03/19/2010 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/25/2010 

Injection Volume: 1 . 0 (u L) GPC Fa c tor: 1 . 0 0 Date An a 1 y zed: 03/26/2010 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) pG/L Q 

91-20-3 Naphthalene 1.0 U 
91-57-6 2-Methylnaphthalene 1.0 U 

117-81-7 Bis(2-ethylhexyl)phthalate 5.0 U 

\!I0p
J \ 1IVW1(~ 

SOM_002 SW846 040 
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10 - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET IVWAI-MWOS-031C 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL / SED/ WATER) WATER Lab Sample ID: J0464-11E 

Sample wt / vol: 1000 (g/mL) ML Lab File ID: S3G3671.D 

Level: (LOW/MED) LOW Extraction: (Type ) SEPF 

% Moisture: Decanted: (Y / N) Date Received: 03/19/2010 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 03 / 25 / 2010 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Da te Analyzed: 03/27/2010 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. 

91-20-3 
91-57-6 

117-81-7 

COMPOUND 

Naphthalene 
2-Methylnaphthalene 
Bis(2-ethylhexyl)phthalate 

CONCENTRATION UNITS: 
(ug/L or ug / Kg) pG/L 

1.0 
3.0 
1.4 

- - --

Q 

U 

J 

\ AA~)u
V~~6If 

SOM_002 SW846 

~t! . .; ~-.. 0 '.1'- ·e,.ofoo"'=" ct . _ 



10 - FO~J I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-031810 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J 0 464 Mod. Re f No. : SDG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Samp l e 10: J0464-12B 

Sample wt/vol: 1000 (g / mL) ML Lab File 10: S3G3672.D 

Level: (LOW / MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 03 / 19 / 2010 

Concentrated Extract Volume: 100 0 (uL) Date Extracted: 03/25/201 0 

Injection Volume: 1. 0 (uL) GPC Factor: 1. 00 Date Analyzed: 03/27 / 2010 

GPC Cleanup: (Y / N) N pH: Dilution Factor: 1.0 

CAS NO. 

91-20-3 
91-57-6 

117-81-7 

COMPOUND 

Naphthalene 
2-Methylnaphthalene 
~is(2-ethylhexyl)phthalate 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) pG / L 

1.0 
1.0 
5.0 

Q 

U 
U 
U 

~;(\(}J\j
D\tJ 

SOM_002 SW846' 
.' 0 / Yi!l~ ~ ',t ?~~:.L6 ~ 



1D - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET WVWAI-MW03-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL / SED/WATER ) WATER Lab Sample ID: J0464-14E 

Sample wt/vol: 1000 (g / mL) ML Lab File ID: S3G 3737.D 

Level: (LOW / MED) LOW Extraction: (Type) CONT 

% Moisture: Decanted: (Y/N) Date Received: 03/20 / 2010 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 03 / 26/2010 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 03/30 / 2010 

GPC Cleanup: (Y / N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 

91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 
117-81-7_~is(2-ethyl~exyl)phthalate 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ].lG/L 

1.0 
1.0 
5.0 

Q 

U 
U 
U 

\1')1;\0
'O'v/SOM_002 SW846 

I, 0'.! ...... ~ .. 3'
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10 - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW03P-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-15B 

Sample wt/vol: 1000 (g / mL) ML Lab File 10: S3G3738.D 

Level: (LOW/MED) LOW Extraction: (Type) CONT 

% Moisture: Decanted: (Y /N) Date Received: 03/20/2010 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/26/2010 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 03/30 / 2010 

GPC Cleanup: (Y / N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
COMPOUNDCAS NO. (ug/L or ug/Kg) ~G/L Q 

Naphthalene91-20-3 1.0 U 
2-Methylnaphthalene91-57-6 1.0 U 

117-81-7 Bis(2-ethylhexyl)phthalate 5.0 U 

SOM_002 SW846 
O~4 

0418 



1D - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET IVWAI-MW4-0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDGNo.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J0464-16E 

Sample wt/vol: 1000 (g / mL) ML Lab File ID: S3G3739.D 

Level: (LOW/MED) LOW Extract ion: (Type) CONT 

% Moisture: Decanted: (Y/N) Date Received: 03/20/2010 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/26 / 2010 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 03/30/2010 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) JlG/1 Q 

91-20-3 Naphthalene 1.0 U 
91-57-6 2-Methylnaphthalene 1.0 U 

117-81-7 
'---

Bis(2-ethylhexyl)phthalate 5.0 
-

U 

\~~ 
SOM_002 SW846 
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10 - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-031910 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-17B 

Sample wt/vol: 1000 (g /mL) ML Lab File 10: S3G3740.D 

Level: (LOW/MED) LOW Extraction: (Type) CONT 

% Moisture: Decanted: (Y/N) Date Received: 03 /20/20 10 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/26/2010 

Injection Volume: 1 . 0 (uL) G P C Fa c tor: 1 . 0 0 0ate An a 1 y zed: 03/30/2010 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. 

91-20-3 
91-57-6 

117-81-7 

COMPOUND 

Naphthalene 
2-Methylnaphthalene 
Bis(2-ethylhexyl)phthalate 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) )lG/L 

1.0 
1.0 
5.0 

Q 

U 
U 
U 

\;v!;f\/\\)
O\{!JV 

SOM_002 SW846 
O!t 6 
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1D - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-032210 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No .: SDG No.: SJ0464 

Matrix: (SOIL / SED / WATER) WATER Lab Sample 10: J0464-20B 

Sample wt / vol: 1000 (g/mL) ML Lab File ID: S3G3741.D 

Level: (LOW/MED) LOW Extra c tion: (Type) CONT 

% Moisture: Decanted: (Y / N) Date Received: 03/2 3/2010 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 03 /2 6/2010 

Injection Volume: 1.0 (uL) GPC Fa c tor: 1.00 Date Analyzed: 03/30 / 2010 

GPC Cleanup: (Y / N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug / L or ug/Kg) ].lG/L Q 

91-20-3 Naphthalene 1.0 U 
91-57-6 2-Methylnaphthalene 1.0 U I 

117-81-7 Bis(2-ethylhexyl)phthalate 1.2 J 
I 

vc~u 
SOM_002 SW84 6 ,~ 047 
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10 - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET IVWAI -MW07 -0310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No. : SDG No.: SJ0464 

Matrix: (SOIL /SED /WATER) WATER Lab Sample 10: J0464-22E 

Sample wt/vol: 10 00 (g/mL) ML Lab Fil e ID: S3G3742.D 

Level: (LOW /MED) LOW Extract ion: (Type) CONT 

% Moisture: Decanted: (Y /N) Date Received: 03/23/2010 

Concentrated Extract Volume: 1000 (uL) Date Extracted : 03/26 /20 10 

Injection Volume: 1. 0 (uL) GPC Factor: 1. 00 Date Analyzed: 03/30/2010 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) j.lG/L Q 

91-20-3 
91-57-6 

117-81-7 
-

Naphthalene 
2-Methylnaphthalene 
Bis (2-ethylhexyl) phthalat~e_~_____~_ 

~ -

21 
17 
5.0 U 

VI:~QWSOM_002 SW846 
O!t 8. i 
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10 - FORM I SV-l CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-MW03-0310MS 

Lab Name: MITKEM LABORATORIES Contract : 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J0464-01EMS 

Sample wt/vol: 1000 (g/mL) ML Lab File 10: S3G3655.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 03/17/2010 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/23/2010 

Injection Volume: 1.0 (uL) GPC Factor: 1. 00 Date Analyzed: 03/26/2010 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. 

91-20-3 

COMPOUND 

Naphthalene 

CONCENTRATION UNITS : 
(ug/L or ug/Kg) pG/L 

41 

Q 

91-57-6 ~-M~~bylnaphthalen~ 
-

39 

~~:D 
\)\JoJ 

SOM_002 SW846 
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10 - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-MW03-0310MS 
o 

Lab Name: MITKEM LABORATORIES 

Lab Code: MITKEM Case No.: J0464 

Matrix: (SOIL / SED/WATER) WATER 

Sample wt / vol: 1000 (g/mL) ML 

Level: (LOW/MED) LOW 

% Moisture: Decanted: (Y/N) 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1. 0 (uL) GPC Factor: 1.00 

GPC Cleanup: (Y/N) N pH: 

Contract: 

Mod. Ref No.: SDG No.: SJ0464 

Lab Sample 10: J0 464-01EMSD 

Lab File 10: S3G3656.D 

Extraction: (Type) SEPF 

Date Received: 03/17/2010 

Date Extracted: 03/23/2010 

Date Analyzed: 03/26 / 2010 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug / Kg) pG/L Q 

91-20-3 Naphthalene 31 
91-57-6 2-Methylnaphthalene 30 

-

t A!\~iD 
Vo~6v 

SOM_002 SW846 
, it o~o 
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10 - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW02-0310MS 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J0464 Mod. Ref No.: SDG No.: SJ0464 

Matrix: (SOIL /S ED/WATER) vJATER Lab Sample 10: J0464-10EMS 

Sample wt /vol: 1000 (g/mL) ML Lab File 10: S3G3669.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 03/19/2010 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 03/25/2010 

Injection Volume: 1 . 0 (uL) GPC Fa c tor: 1 . 0 0 0ate An a 1 y zed: 03/26/2010 

GPC Cleanup: (Y /N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) JlG/L Q 

91-20-3 Naphthalene 42 
91-57-6 2-Methylnaphthalene 41 

117-81-7 Bis(2-ethylhexyl )phthalate 44 

V/t~
SOM_002 SW846 

~ " 
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Mitkem Laboratories Date: Of-Apr-fO 

Client: CH2M Hill, Inc. 

Client Sample ID: VWAE-MW03-031 0 Project: CTO-0083 Vieques AOC E and I 

Lab ID: J0464-0 1 Collection Date: 0311611 0 9:40 

Analyses 	 Result Qual RL Units DFDate Analyzed Batch ill 

SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID 	 GRO_W 

Gasoline Range Organics 55 u.. ~fJL 50 ug/L 1 03/24/2010 11:42 50058 


Surrogate: Bromofluorobenzene 98.1 87-112 %REC 1 03/24/2010 11:42 50058 


~IO{Q 

Qualifiers: 	 ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

DF - Dilution Factor Rl - Reporting Limit 

034~ 
052 



Mitkem Laboratories Date: Ol-Apr-10 

CIien t: CH2M Hill, Inc. 

Client Sample ID: VWAE-EBO 1-03161 a Project: eTO-0083 Vieques Aoe E and I 

Lab ID: J0464-02 Collection Date: 03/16/1 a 12: 15 

Analyses Result Qual RL Units DF Date Analyzed Batch ID 

SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID GRO_W 

Gasoline Range Organics 110 50 ug/L 1 03/24/201013 :29 50058 

Surrogate: Bromofluorobenzene 91 .3 87-112 %REC 1 03/24/2010 13:29 50058 

(~\() 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

DF . Dilution Factor RL - Reporting Limit 

OJjh : . ..- '. ~ 0 5 3!!"
-...~~d 



Mitkem Laboratories Date: 0I-Apr-l 0 

CHen t: CH2M Hill, Inc. 

Client Sample ID: VWAE-TBOI-031610 Project: CTO-0083 Vieques AOC E and I 

Lab ID: J0464-03 Collection Date: 03116/10 12:20 

Analyses Result Qual RL Units DF Date Analyzed Batch ID 

SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID GRO_W 

Gasoline Range Organics NO 50 ug/L 1 03/24/201014:38 50058 


Surrogate: Bromofluorobenzene 91.6 87-112 %REC 1 03/24/201014 :38 50058 


iflX\D
\d 

Qualifiers: ND - Not Detected at the Reporting Limit 

] - Analyte detected below quanititation limits 

B - Analyte detected in the associated Method Blank 

DF - Dilution Factor 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

RL - Reporting Limit 

~'"ll'1!!I·~d·~!.i 0 5 I~ 



Mitkem Laboratories Date: Ol-Apr-lO 

Client: CH2M Hill, Inc. 

Client Sample ID: VWAE-MW05-031 0 Project: CTO-0083 Vieques AOC E and I 

Lab ID: J0464-04 Collection Date: 03/1711 0 6:50 

Analyses 	 Result Qual RL Units DF Date Analyzed Batch ill 

SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID 	 GRO_W 

Gasoline Range Organics 250 50 ug/L 103/24/201015:14 50058 

Surrogate: Bromofluorobenzene 96 .0 87-112 %REC 103/24/201015:14 50058 

t~\D 

Qualifiers: 	 ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

DF - Dilution Factor Rl - Reporting Limit 

,I~ '. 055 
0aq::; 



Mitkem Laboratories Date: Ol-Apr-10 

Client: CH2M Hill, Inc. 

Client Sample ID: VWAE-MW04-0310 Project; CTO-0083 Vieques AOC E and I 

Lab ID: J0464-05 Collection Date: 031171109:10 

Analyses Result Qual RL Units DF Date Analyzed Batch ID 

SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID GRO_W 

Gasoline Range Organics 65 50 ug/L 1 03/24/201015:48 50058 


Surrogate: Bromoftuorobenzene 93.4 87-112 %REC 1 03/24/2010 15:48 50058 


to.\D 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

OF - Dilution Factor RL - Reporting Limit 

055
0~lIF;; 



Mitkem Laboratories Date: Ol-Apr-10 

Client: CH2M Hill, Inc. 

Client Sample ID: VWAE-MW4P-0310 Project: CTO-0083 Vieques AOC E and I 

Lab ID: J0464-06 Collection Date: 03/17/1 0 9: 15 

Analyses Result Qual RL Units DF Date Analyzed Batch ID 

SW846 8015 -- Gasoline Range Organic (G RO) by GC-FI D GRO_W 

Gasoline Range Organics 60 50 ug/L 1 03/24/2010 16:23 50058 

Surrogate: Bromofluorobenzene 97.0 87-112 %REC 1 03/24/201016:23 50058 

~~\O 
19 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

DF - Dilution Factor RL - Reporting Limit 

0a~7 057 



Mitkem Laboratories Date: Ol-Apr-IO 

Client: CH2M Hill, Inc. 

Client Sample ID: VWAE-EBOI-031710 Project: CTO-0083 Vieques AOC E and I 

Lab ID: J0464-07 Collection Date: 031171109:35 

Analyses Result Qual RL Units DF Date Analyzed Batch ill 

SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID GRO_W 

Gasoline Range Organics NO 50 ug/L 1 03/24/2010 16:59 50058 

Surrogate: Bromofiuorobenzene 87.9 87-112 %REC 1 03/24/2010 16:59 50058 

~&\\) 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

OF - Dilution Factor RL - Reporting Limit 

058 
03~8 



Mitkem Laboratories Date: Ol-Apr-10 

Cllent: CH2M Hill, Inc. 

Client Sample ID: VWAE-TBO 1-03171 0 Project: CTO-0083 Vieques AOC E and I 

Lab ID: J0464-08 Collection Date: 0311711 0 9:40 

Analyses 	 Result Qual RL Units DF Date Analyzed Batch ID 

SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID 	 GRO_W 

Gasoline Range Organics ND 50 ug/L 103/24/201017:34 50058 

Surrogate: Bromofluorobenzene 93.7 87-112 %REC 1 03/24/2010 17:34 50058 

~I\\D
\j 

Qualifiers: 	 ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

DF - Dilution Factor RL - Reporting Limit 

059
£>l3q~ 



Mitkem Laboratories Date: Ol-Apr-lO 

Client: CH2M Hill, Inc. 

Client Sample ID: VWAE-MW01-0310 Project: CTO-0083 Vieques AOC E and I 

Lab ID: J0464-09 Collection Date: 03/17110 12:15 

Analyses Result Qual RL Units DF Date Analyzed Batch ID 

SW846 8015 -- Gasoline Range Organic (GRO) by GC-FID GRO_W 

Gasoline Range Organics 150 50 ug/L 1 03/24/2010 18 :08 50058 

Surrogate: Bromofluorobenzene 87.6 87-112 %REC 1 03/24/2010 18:08 50058 

~0P 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

DF - Dilution Factor RL - Reporting Limit 

060 
0350 



Mitkem Laboratories Da te: 13-Apr-lO 

Client: CH2M Hill, Inc. 

Client Sample ID: VWAE-MW03-031 0 Project: CTO-0083 Vieques AOC E and I 

Lab ID: J0464-01 Collection Date: 0311611 0 9:40 

Analyses Result Qual RL Units DF Date Analyzed Batch ID 

SW846 80158 -- Total Petroleum Hydrocarbons (TPH) by GC-FID TPH_W 

Extractable Total Petroleum Hydrocarbon NO 0.35 mg/L 103/23/201018:27 49996 

Oil Range Organics NO 0.35 mg/L 1 03/23/2010 18:27 49996 

Surrogate: ~rtho-Terphenyl 76.7 50-150 %REC 1 03/23/2010 18:27 49996 

Surrogate: 5a-Androstane 44.0 30-110 %REC 1 03/23/2010 18:27 49996 

'tu.:\o 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

] - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 

-------B--Analyt<5-GgteGted.,in-the-associated-Method-Blank ------.E~Yalue....abo.v_e_quantitati.o.Iu:an~e<--.____ _ _ ____ 

DF - Dilution Factor RL - Reporting Limit 

061 
r.§:lE:"" .-ft~ 
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Mitkem Laboratories Date: 13-Apr-lO 

Client: CH2M Hill, Inc. 

Client Sample ID: VWAE-EBOI-031610 Project: CTO-0083 Vieques AOC E and I 

Lab ID: J0464-02 Collection Date: 03/16/10 12: 15 

Analyses Result Qual RL Units DF Date Analyzed Batch ID 

SW846 80158 -- Total Petroleum Hydrocarbons (TPH) by GC-FID TPH_W 

Extractable Total Petroleum Hydrocarbon ND 0.35 mg/L 1 03/23/201022:21 49996 

Oil Range Organics ND 0 .35 mg/L 1 03/23/2010 22 :21 49996 

Surrogate: ortho-Terphenyl 78.7 50-150 %REC 1 03/23/2010 22:21 49996 

Surrogate: Sa-Androstane 54.4 30-110 %REC 1 03/23/2010 22:21 49996 

t\~ 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 

····-- ----B.::.. Anal¥fe..detectedjn..the_associated.MethodJ31ank...~_ _ _ _ ~_ .. E-=-Y.alu.e_ab..oye_qu.aotitaJiQn..I.ange__ 

DF - Dilution Factor RL - Reporting Limit 

~~~~ 
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Mitkem Laboratories Date: 13-Apr-l0 

Client: CH2M Hill, Inc. 

Client Sample ID: VWAE-MW05-0310 Project: eTO-0083 Vieques AOe E and I 

Lab ID: J0464-04 Collection Date: 03117/10 6:50 

Analyses Result Qual RL Units DF Date Analyzed Batch ID 

SW846 80158 -- Total Petroleum Hydrocarbons (TPH) by GC-FID TPH_W 

Extractable Total Petroleum Hydrocarbon 1.3 0.35 mgfL 1 03f23f2010 23:00 49996 

Oil Range Organics NO 0.35 mg/L 1 03f23f2010 23:00 49996 

Surrogate: ortho-Terphenyl 64.3 50-150 %REC 1 03/23f2010 23:00 49996 

Surrogate: Sa-Androstane 33.1 30-110 %REC 103/23/201023:00 49996 

~~\O 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 

. ...----..-----.R.:..Analy.te_d.etected_inJ.h..e_a5.s.<lG.iate.d_Me.tlK!d_B..lank __________._Q..::..Y..alue above quantitation rangL. _ _____ __..___ 

DF - Dilution Factor RL - Reporting Limit 

~~~~)63
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Mitkem Laboratories Date: 13-Apr-l0 

Client: CH2M Hill, Inc. 

Client Sample ID: VWAE-MW04-0310 Project: CTO-0083 Vieques AOC E and I 

Lab ID: J0464-05 Collection Date: 03/1711 0 9: 10 

Analyses 	 Result Qual RL Units DF Date Analyzed Batch ID 

SW846 80158 -- Total Petroleum Hydrocarbons (TPH) by GC-FID 	 TPH_W 

Extractable Total Petroleum Hydrocarbon 	 1.6 0.35 mg/L 1 03/23/2010 23:39 49996 

Oil Range Organics 0.54 0.35 mg/L 1 03/23/2010 23:39 49996 

Surrogate: ortho-Terphenyl 72.0 50-150 %REC 1 03/23/2010 23:39 49996 

Surrogate: 5a-Androstane 40.7 30-110 %REC 1 03/23/201023:39 49996 

~\O 

Qualifiers: 	 ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 


_____B - Ana1)1e detected in the associated Metho"-,,d'2B~I~ank~_____ 
 ~-Valueabov~uantitmionrang~________e 

DF - Dilution Factor RL - Reporting Limit 

~·:::83 OS4 



Mitkem Laboratories Date: 13-Apr-IO 

Client: CH2M Hill, Inc. 

Client Sample ID: VWAE-MW4P-031 0 Project: CTO-0083 Vieques AOC E and I 

Lab ID: J0464-06 Collection Date: 03/17/10 9: 15 

Analyses Result Qual RL Units DF Date Analyzed Batch ID 

SW846 80158 -- Total Petroleum Hydrocarbons (TPH) by GC-FID TPH_W 

Extractable Total Petroleum Hydrocarbon 1.5 0.35 mg/L 1 03/24/2010 0: 19 49996 

Oil Range Organics 0.63 0.35 mg/L 1 03/24/2010 0: 19 49996 

Surrogate: ortho-Terphenyl 70.3 50-150 %REC 103/24/20100:19 49996 

Surrogate: 5a-Androstane 32.4 30-110 %REC 103/24/20100:19 49996 

~0(\O
LO 

Qualifiers: NO - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 

.------...B-=-.Anal}1e_d.e.tecte_djnJbe_ass_Q~jated_MetJ::ill.d BlanL._. _ ___ . B -Value above guantitation rang_e _ _ _ __________ 

DF - Dilution Factor RL - Reporting Limit 

06505a~4 



Mitkem Laboratories Date: 13-Apr-IO 

Client: CH2M Hill, Inc_ 

Client Sam pie ID: VWAE-EBO 1-03171 0 Project: CTO-0083 Vieques AOC E and I 

Lab ID: J0464-07 Collection Date: 03117/109:35 

Analyses Result Qual RL Units DF Date Analyzed Batch ID 

SW846 80158 -- Total Petroleum Hydrocarbons (TPH) by GC-FID TPH_W 

Extractable Total Petroleum Hydrocarbon NO 0.35 mg/L 103/24/20100:58 49996 

Oil Range Organics NO 0.35 mg/L 1 03/24/2010 0:58 49996 

Surrogate: ortho-Terphenyl 78.1 50-150 %REC 1 03/24/20100:58 49996 

Surrogate: 5a-Androstane 61 .9 30-110 %REC 1 03/24/2010 0:58 49996 

to,\O 
~ 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 

- -. -. -.-----------R.::-Analyte_d.eJ.ectedjnJhe_ass_o_cjate_d_Me.thoJLBIank -- .. ----------_E-=...Ya.lue_ahoy.e_quantitation..rang~__._____ _ _ _ _ 

DF - Dilution Factor RL - Reporting Limit 

066~~~~ 
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Mitkem Laboratories Date: 13-Apr-lO 

Client: CH2M Hill, Inc. 

Client Sample ID: VWAE-MWO 1-031 0 Project: CTO-0083 Vieques AOC E and I 

Lab ID: 10464-09 Collection Date: 03117110 12:15 

Analyses Result Qual RL Units DF Date Analyzed Batch ID 

SW846 80158 -- Total Petroleum Hydrocarbons (TPH) by GC-FID TPH_W 

Extractable Total Petroleum Hydrocarbon 3.5 0.35 mg/L 1 03/24/2010 1:37 49996 

Oil Range Organics 0.87 0.35 mg/L 1 03/24/2010 1:37 49996 

Surrogate: ortho-Terpheny/ 79.3 50-150 %REC 1 03/24/2010 1:37 49996 

Surrogate: Sa-Androstane 55.3 30-110 %REC 1 03/24/2010 1:37 49996 

to<\O 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quanititation limits R - RPD outside accepted recovery limits 

_____.._...___B~jlh1e det~~d in tll~a.ss_o-~iat~M~.tllO.dBJilllk_ _____ ________E..:_Yalue._ab_o.Ye_qu.antitatio11..nmge 

DF - Dilution Factor RL - Reporting Limit 

067 
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-----------------------------------

OSEPA - CLP 

lA-IN EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET IVWAE-MW01-0310 

Lab Name: Mitkem Laboratories Contract: 933562, N62 

Lab Code: MITKEM Case No.: NRAS No.: SDG No.: SJ0464 

Matrix (soil/water): WATER Lab Sample 10: J0464-09 

Level (low/med): MED Date Received: 03/18/2010 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7439-89-6 

7439-96-5 

Analyte 

Iron 

Manganese 

Concentration 

5860 

2130 

C Q M 

p 

p 

~IJ:J\O 


Corrunents: 

ISM_002 FORM IA - IN ILM05.4 
,'f 

0642 
068 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET IVWAE-MW03-0310 

Lab Name: Mitkem Laboratories Contract: 933562, N62 
--------------------------------

Lab Code: MITKEM Case No.: NRAS No.: SDGNo.: SJ0464 

Matrix (soil/water): WATER Lab Sample ID: J0464-01 

Level (low/med): MED Date Received: 03/17/2010 

% Sol ids: O. 0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. Analyte Concentration C Q M 

7439-89-6 Iron 200 U P 

7439-96-5 Manganese 50.0 )Y lA_r p Ol 

~\O 


Comments: 

ISM_002 FORM IA - IN ILMOS.4 

0h1i3 
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USEPA - CLP 

lA-IN EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET IVWAE-MW04-0310 

Lab Name: Mitkem 
------

Laboratories 
---------------------------

Contract: 933562, N62 
~------------------~ 

Lab Code: MITKEM Case No.: NRAS No.: SDG No.: SJ0464 

Matrix (soil/water): WATER Lab Sample ID: J0464-05 

Level (low/med): MED Date Received: 03/18/2010 

% Sol ids: o. 0 

Concentration Units (ug/L or mg/kg dry weight): DG/L 

CAS No. Analyte Concentration C Q M 

7439-89-6 Iron 4730 P 

7439-96-5 Manganese 4350 
- - -~-

P 
-

~1J\O 


Comments: 

ISM_002 FORM IA - I N ILM05.4 
0',0 

064ti 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET IVWAE-MWOS-0310 

Lab Name: Mitkem 
------

Laboratories 
------------- ---------  ---

Contract: 933562, N62 
~------------------~ 

Lab Code: MITKEM Case No.: NRAS No. : SDG No.: SJ0464 

Matrix (soil / water): WATER Lab Sample 10: J0464-04 

Level (low/med): MED Date Received: 03/18/2010 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7439-89-6 

7439-96-5 

Analyte 

Iron 

Manganese 

Concentration 

4100 

2040 

C Q M 

P 

P 

t1}Q 


Corrunents: 

ISM_002 FORM IA - IN ILMOS.4 

Ojla:G45 



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

USEPA - CLP 

lA-IN EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET IVWAI-MW02-0310 

Lab Name: Mitkem Laboratories Contract: 933562, N62 

Lab Code: MITKEM Case No.: NRAS No.: SDG No.: SJ0464 

Matrix (soil/water): WATER Lab Sample ID: J0464-10 

Level (low/med): MED Date Received: 03/19/2010 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7439-89-6 

7439-96-5 

Analyte 

Iron 

Manganese 
I 

Concentration 

200 

1500 

C 

U 

Q M 

P 

P 

~\0 


Comments: 

rSM_002 FORM IA - IN ILM05.4 0'"12 
~GLi6 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET IVWAI-MW05-0310 

Lab Name: Mitkem Laboratories Contract: 933562, N62 
--------------------------------

Lab Code: MITKEM Case No.: NRAS No.: SDG No.: SJ0464 

Matrix (soil/water): WATER Lab Sample 10: J0464-11 

Level (low/med): MED Date Received: 03/19 / 2010 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7439-89-6 

7439-96-5 

Analyte 

Iron 

Manganese 

Concentration 

318 

1300 

C Q M 

p 

p 

~\O 


Comments: 

ISM_002 FORM IA - IN ILMOS.4 
,( 0"''''3064 7 , . 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET IVWAI-MW07-0310 

Lab Name: Mitkem Laboratories Contract: 933562, N62 
------------------------------------ ~------------------~ 

Lab Code: MITKEM Case No.: NRAS No.: SDG No.: SJ0464 

Matrix (soil/water): WATER Lab Sample I D: J0464-22 

Level (low/med): MED Date Received: 03/23/2010 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): DG/L 

CAS No. Analyte 

7439-89 -6 Iron 

7439-96-5 Manganese 

Concentration 

1510 

1700 

C 

I 

Q M 

P 

P 

~~p 


Comments: 

0
,....,ISM_002 FORM IA - IN ILMOS.4 

.' . I~ 

·\!l6t48 



USEPA - CLP 

lA-IN EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET IVWAI-MW4-0310 

Lab Name: Mitkem Laboratories Contract: 933562, N62 
--------------------------------

Lab Code: MITKEM Case No.: NRAS No.: SDG No.: SJ0464 

Matrix (soil/water): WATER Lab Sample IO: J0464-16 

Level (low/med): MEO Date Received: 03/20/2010 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. Analyte Concentration C Q M 

7439-89-6 Iron 65.5 J P 

7439-96-5 Manganese 2130 P 

,~\() 


Cormnents: 

ISM_002 FORM IA - IN ILMOS.4 

0'";5
06~9 



Lab 

Lab 

Name: 

Code: 

USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA 

Contract: 
---------------------------------
Mitkem Laboratories 

M1TKEM Case No.: NRAS No.: 

SHEET 

933562, N62 

EPA SAMPLE NO. 
IWVWAI-MW03-0310 

SDG No.: SJ0464 

I
) 

Matrix (soil/water): 

Level (low/med): MED 

% Sol ids: O. 0 

WATER Lab Sample 1D: 

Date Received: 

J0464-14 

03/20/2010 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7439-89-6 

7439-96-5 

Analyte 

Iron 

Manganese 

Concentrati on 

578 

1 850 

I C 

I 

I 

Q M 

P 

P 

~11\) 


Comments: 

rSM_002 FORM IA - IN ILM05.4 

06~~ 
075 



snc Narrative 

Mitkem Laboratories, a Division of Spectrum Analytical, Inc. submits the enclosed data 
package in response to CH2M Hill's lOOO-CTO-0083, Vieques project. Under this 
deliverable, analysis results are presented for twenty-two samples that were received at 
Mitkem from March 17 to March 23,2010 and logged in under Mitkem Work Order 
Number J0464. The sample was analyzed per instructions in the chain of custody forms 
and instruction from client. 

The analyses were performed according to EPA SW-846 methods, with this hardcopy 
report produced in a CLP-type format for Level 4 deliverable with the exception of 
gasoline range organics and total petroleum hydrocarbons. The analysis results for 
gasoline range organics and total petroleum hydrocarbons are presented in the standard 
Mitkem format with supporting raw data. 

The following observation and/or deviations are observed for the following analyses: 

1. Total Volatile Analysis: 

Soil saInples were analyzed by Method 8260C for a select list of volatile organic 
compounds. 

Surrogate recovery: recoveries were within the QC limits. 

Lab control sample/lab control sample duplicate: spike recoveries were within the QC 
limits. 

Matrix spike/matrix spike duplicate: duplicate matrix spikes were performed on sample 
VWAE-MW03-031 O. Spike recovery and replicate RPD were within the QC limits 

Sample analysis: due to the high concentration of target analytes, sample VWAE-MW05
0310 was re-analyzed at 5x dilution. No other unusual observation was made for the 
analysis. 

2. ORO Analysis: 

Samples were analyzed for Gasoline Range Organics (GRO) by the purgable organics 
option ofSW846 Method 8015. GRO includes all resolved and unresolved compounds 
eluting between the retention times of MTBE and naphthalene inclusive. The instrument 
is calibrated using an average response factor obtained from injections of a mixture of 
individual analytes. The lab control sample is spiked with gasoline product. 

Surrogate recovery: spike recovery was within the QC limits. 

00~2 
077 



Lab control sample/lab control sample duplicate: spike recovery was within the QC 
limits. 

Matrix spike/matrix spike duplicate: duplicate matrix spikes were performed on sample 
VWAE-MW03-0310. Spike recovery and replicate RPD were within the QC limits 

Sample analysis: no unusual observation was made for the analysis. 

3. Semivolatile Analysis: 

The samples analyzed for naphthalene and 2-methylnaphthalene by Method 8270D. 

Surrogate recovery: recoveries were within the QC limits. 

Lab control sample/lab control sample duplicate: spike recoveries were within the QC 
limits. 

Matrix spike/matrix spike duplicate: duplicate matrix spikes were performed on samples 
VWAE-MW03-0310 and VWAI-MW02-031 o. Spike recoveries and replicate RPDs 
were within the QC limits for both samples. 

Sample analysis: no unusual observation was made for the analysis. 

4. TPH Analysis: 

The samples were analyzed for extractable Total Petroleum Hydrocarbons (TPH) by the 
extractable organics option ofSW846 Method 8015. TPH includes all resolved and 
unresolved compounds eluting between the retention times of C9 and C36 inclusive . . The 
instrument is calibrated using an average response factor obtained from injections of a 
mixture of individual n-alkanes. The lab control sample is spiked with diesel fuel 
product. 

Surrogate recovery: spike recoveries were within the QC limits. 

Lab control sample: spike recovery was within the QC limits. 

Matrix spike/matrix spike duplicate: duplicate matrix spikes were performed on sample 
VW AE-MW03-031 O. Spike recovery and replicate RPD were within the QC limits 

Sample analysis: no unusual observation was made for the analysis. 

5. Metals Analysis: 

Samples were analyzed for iron and manganese by SW-846 m~ 
I 078 

0003 



Lab control sample: spike recoveries were within the QC limits. 

Matrix spike: matrix spike was performed on sample VWAE-MW03-031 O. Spike 
recoveries were within the QC limits. 

Duplicate: duplicate analysis was performed on sample VWAE-MW03-031 O. Replicate 
RPDs were within the QC limits. 

Sample analysis: serial dilution was performed on sample VWAE-MW03-031 O. Percent 

differences were within the QC lilnits. No unusual observations were made during 

sample analysis. 


6. Wet Chemistry Analyses: 

Samples were analyzed for the anions nitrate, and sulfate by EPA Method 300.0 and total 

organic carbon by SM5310B. 


Laboratory control sample: percent recoveries were within the QC limits. 

Matrix spike/matrix spike duplicate: duplicate matrix spikes were performed on samples 
VW AE-MW03-031 0, VWAE-MW03-031 0, VWAI-MW02-031 0 and VWAI-MW07
0310 for anions. Percent recoveries and percent RPDs were within the QC limits. 

Matrix spike/matrix duplicate: matrix spike and matrix duplicate analyses were 
performed on sample VWAE-MW03-031 0 total organic carbon. Spike recovery and 
percent RPD were within the QC limits. 

Sample analysis: the diluted analysis for nitrate in sample VWAE-MW03-031 0 was 
performed outside of the 48-hour hold time. The initial analysis was performed within 
hold time. Both the initial and diluted analysis have been reported for VWAE-MW03
0310. Nitrate and sulfate were detected in method blanks MB-49893, -49929, -49960, 
49979 and -50060 below the reporting limit but above the method detection limit. 
Samples associated with these blanks also contained nitrate and/or sulfate, either at 
concentrations below the reporting limit, or more than lOX the method blank 
concentration, indicating no significant impact of laboratory background levels on sample 
results. Sample results associated with these blanks are qualified with the "B". No other 
unusual occurrences were noted during sample analysis. 

7. CENSUS and PLFA Analyses: 

CENSUS and PLF A analyses were performed by Micorbiallnsights of Rockford, TN. 
The entire Micorbiallnsights report, including any notes on these analyses is enclosed. 

0·79 
~0·0Li 



All pages in this report have been numbered consecutively, starting with the title page and 
ending with a page saying only "Last Page of Data Report". The Columbia data report is 
paginated separately, following the "Lasf' page. 

I certify that this data package is in compliance, both technically and for completeness, 
for other than the conditions detailed above. Release of the data contained in this 
hardcopy data package has been authorized by the laboratory manager or his designee, as 
verified by the following signatu're. 

O'fPJi2. ~ 
Agnes Huntley 
eLP Project Manager 
04114110 

·~00·~ 
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CHAIN OF CUSTODY RECORD 

Telephone #: ~ -".... "? J " JJ .,
\A "LJ J I \", 1\ 

Project Mgr. 

8= NaHS04 

4=HN03 

10= 

page_lOf_' 

Invoice To: [)fA\Jtf J CO CH~~ ~il) 
\.

lSe t (0"1 rOtlr)
/ 

P.O. No.: ______ RQN: ____ 

5=NaOH 6=Ascorbic Acid 7=CH}OH 
11= . 

Special Handling: ~g-ec.'tr.t,
~tandard TAT'+ E6 18 basjnESs days J'.7 
o Rush TAT - Date Needed: ----

All TATs subject to laboratory approval. 
Min. 24-hour notification needed for nlshes. 
Samples disposed of after 60 days unless 
otherwise instructed. 

QAIQC Reporting Notes: 
(check as needed) 

DW=Drinking Water GW=Groundwater WW=Wastewater 
O=Oil ~W= Surface Water SO=Soil SL=Sludge A=Air 

Containers: 1>.llQIt='.•:::::>'1 1 0 Provide MA DEP MCP CAM Report 

Xl= fTbl X2= X3= 
-----

G=Grab C=Composite 

, ,< I'~~ 

(/J 

~ 
;> 
<t: o 
> 

(/J 
(/J 

ro 
6 

I-< 
<l) 

..0 

E 
<t: 

(/J 
(/J 
ro 
6 

I-< ro 
<l) 

U 

9-'" b)~ 

TempoC 

~ 
51;$ 

o Provide CT DPH RCP Report 

QA/QC Reporting Level 

/ 0 Symdard "jit-QC 
EfOther Levrl 
State specific reporting standards: 

~'-

°1 {'
00 0 

D Ambient KI Iced 0 Refrigerated D Fridge temp _ °C 0 Freezertemp __OC 

~ 11 Almgren Drive • Agawam, MA 01001 .413-789-9018. FAX 413-789-4076. www.spectrum-analyticaLcom 
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~Jj 

tv 

-, / Special Handling: a<l ~){rJ~r 
d'Standard TAT -~O h'l~iQ,@S8 fit:} v'S 

CHAIN OF CUSTODY RECORD o Rush TAT - Date Needed: ---
All TATs subject to laboratory approval. 
Min. 24-hour notification needed for rushes. 

Featuring 

v 

Telephone #: ,- -:Y' '7 ~ I II 'j, 
'( ,_ A I ) _ I 1\ I ,\ 

Project Mgr. 

1=Na2S20] 2=H 
8= NaHS04 9= 

Page _)_ of _)_ 

Invoice To: \)Pllv( rI CO CH~" ~}-)) 
1 \ 
{jil Cu!)1 rOt (t) 

P.O. No.: RQN: ____ 

5=NaOH 6=Ascorbic Acid 7=CH30H 
11 = 

Samples disposed of after 60 days unless 
otherwise instructed. 

QA/QC Reporting Notes: 
(check as needed) 

DW=Drinking Water GW=Groundwater WW=Wastewater 
O=Ol·~lY:(= Surface Water SO=Soil SL=Sludge A=Air 

Containers: I~ltall~':>'-':>·I 1 0 Provide MA DEP MCr CAM Report 

X1= ~ X2= X3= 
-----

if.J 

if.J 
if.J ro 

"@ 6> ~ 

G=Grab C=Composite « v 
...D 

0 E 
v -I:; > « 
0.. ~ 4-. 4-. 
>-, 0 0 
t :8 =t:t ::J:l:: 

(,. 

if.J 
if.J ro 
6 .g
~ if.Jv ro 
U 0:: 
4-. 4-. 
0 0 

=t:t =t:t 

Time: 

q!/J 

o Provide CT DPH RCP Report 

QA/QC Reporting Level 

/ 0 Standard ~QC 
~Other \...fvt 1J..l.( 

State specific reporting standards: 

~DDFormat ~Ntb\) 
E1fmail to ISACBrol\ ~d1 J.", -(01\ 

o Ambient ro Iced 0 Refugerated 0 Fridge temp __OC 0 Freezertemp_. °C 

II Almgren Drive • Agawam, MA 01001 .413-789-9018. FAX 413-789-4076. www.spectrum-analytical.com 
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~ 

C") 
W 

Special Handling:~ ~ ~'f,,&~r 
~Standard TAT -~ lB bustftess Qa;'s 

CHAIN OF CUSTODY RECORD o Rush TAT - Date Needed: ____ 
All TATs subject to laboratory approval. 
Min. 24-hour notification needed for rushes. 

SPECTRUM ANALYTICAL. INC. 
Fearllring Page ) of \ 

-
Samples disposed of after 60 days unless 
otherwise instructed. 

Invoice To: \ J{O'Jf I I \.. Y \., 'I{h )111) )OJ) -(1D -00~0 
,

lS(t (G"~(t\lY) 
(J:

, 
Location: v \I h. 

Telephone #: ~' -1 - L, r" I 
, I _ r r ,Ii I II r 

Proj ectMgr. o P.O. No.: RQN : _ _ _ _ Sampler(s): _. -, v ., 1-' ,. I • •• ' !, - I - ,. 

1=Na2S20) 
8= NaHS04 9= 

S=NaOH 6=Ascorbic Acid 7=CH)OH 
11= 

QA/QC Reporting Notes: 
(check as needed) 

DW=Drinking Water GW=Groundwater WW=Wastewater Containers: L>.81Y ':>"'''· I 0 Provide MA DEP MCP CAM Report 
O=0if\. ~W= Surface Water SO=Soil SL=Sludge A=Air 
Xl=q~ X2= X3= ____ _ 

G=Grab C=Composite 

tP. 

'\'l. 

l"? 

C/J 
C/J
('j 

6 
C/J 

~ 
6 .g 

C/J 
('j 

;i; 

Time: 

8~ S2--> 

<),0
<::>D 
~~ 
00 DO 

H\-\ 

o Provide CT DPH RCP Repon 

QAlQC Reporting Level 

/ 0 Sfani\ard l0 ~ 
~Other l.x~( -UL.. 

State specific reporting standards: 

'QC 

oJ "

o Refrigerated 0 Fridge temp __OC D Freezertemp __ OC 

1 I Almgren Drive • Agawam, MA 01001 .413-789-9018. FAX 413-789-4076. www.spectrum-analytical.com 
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Ldard~:~i_a!~al~~~:~t~l~\ t!~ 
CHAIN OF CUSTODY RECORD D Rush TAT - Date Needed : ____ 

All TATs subject to laboratory approval. 
Min. 24-hour notification needed for rushes. 

SPECTRUM ANALYTICAL,INC. 
Feafuring 

Telephone #: ~_ "_\ '/ -F "L I I ~ \' A':'" 
Project Mgr. 

1=Na2S203 
8= NaHS04 9= 

~HCl 3=H2S04 

l1~rO~ 

page_\ofl 

Invoice To: \)~ (\V< (i (0 
\

l \1 t l(j~(t\tt),..... / 

P.O. No.: RQN: ____ 

5=NaOH 6=Ascorbic Acid 7=CH30H 
11= 

Samples disposed of after 60 days unless 
otherwise instructed. 

sampler(s)~D~ ~~~~~r I {V\1<1lt\St1~",\ul\\ 
QA/QC Reporting Notes: 

(check as needed) 

DW=Drinking Water GW=Groundwater WW=Wastewater Containers: rUW1J"""'" I 0 Provide MA DEP Mep CAM Report 
I I I

O=QiV\ ~= Surface Water SO=Soil SL=Sludge A=Air 
Xl= 1\ \'X. X2= X3= ______ 

o Provide CT DPH RCP Report 

QA/QC Reporting Level 

/ 0 Sfan~r~, 'I\i 
~Other V\J( 

rf) 

tZl 
rf) 

if)
~ 

C; 6 
if) 

~ 

;; I 6 
~ 

Ij) 
I...D ~ 

0 E Ij) 

Q) I > ~ U 
P.. 
>-. 

G=Grab C=Composite 

~eJL{&;C( State specific reporting standards: 

r. 

ext<, 

ced 0 Refrigerated 0 Fridgetemp __"C 0 Freezertemp __OC 

11 Almgren Drive • Agawam, MA 01001 .413-789-9018. FAX 413-789-4076. www.spectrum-analytical.com 
~ 
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Special Handling: 16 ca~l0r~
~tandard TAT - 1 to tt) btisiBe~s days

- CHAIN OF CUSTODY RECORD o Rush TAT - Date Needed: ... · All TATs subj ect to laboratory approval... 
'" .. ~C " · Min. 24-hour notification needed for rushes. 
SPECTRUM ANAL y ·nCAL. INC. Page __, _ of ~ · Samples disposed of after 60 days unless 

Feu!lIring 
otherwise instructed. HANIBAL TECHNOLOGY 

Report To: Jvt"N ACACf-ON 
Invoice To : ~ v ()c. I CoIOYA~o (ptZMHlu) Project No .: 1000'" GTO- 008'33(I)IJ 8r.1 'fJ~\.'~ ~o 

(~ c.ct't~,.ac..+ ~ 
V.enve& AOCI.fia.\~VILLe. Et.., ~l~Oa Site Name: 

J 

Location: blest VLt-'3t.oe~ tAOel) State: P. e" 
Telephone #: (~S7...) ?> '55 "lcrq, 

Sampler(s): l,. iJJh.'\:A~L M .1Af--lboni 
St~ ~T~D 

P.O. No.: RQN:Project Mgr. 

I=Na2S203 2=HCI 3=H2S04 4=HN03 5=NaOH 6=Ascorbic Acid 7=CH3OH List preservative code below: QAIQC Reporting Notes: 
8= NaHS04 9= H,Fb~ 10= 11= 2 xil-J )( 9 (check as needed) 

OW=Orinking Water GW=Groundwater WW=Wastewater Containers : Analyses: o Provide MA DEP MCP CAM Report 
O=Oil SW= Surface Water SO=Soil SL=Sludge A=Air o Provide CT DPH RCP Report 
XI= AQ X2= X3= 

(/) 

~ c a 
(/) 

(/) 
(/) 

~ cg '§ QA/QC Reporting Levelro 
~ 6 

(/) 

~ ~ro CJ o Standard o NoQC;; ;..... 6 ('4 . '5 
~Other h4A'-(..1.. ~<l) 0 ~ ..... ~ Q

G=Grab C=Composite <t: ;..... c). -..0 ro ;...> ..... 
.0E 

(/) 

~1 ~0 (l) ro I-; H I.f);x: > <t: U p:
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Sample Condition Form 
Page of /-

Received By: ~D 1Reviewed By: W Date: 3/t1JoI Mitkem Work Order #: ~O Y6 y' 
Client Project: ClO - bc> ~ LJ Ie- G2 u t S Client: CH2-M Soil Headspace 

Preservation (pH) or Air Bubble ~ 
VOA 

Lab Sample 10 HN03 HzSO 4 Hel NaOH H3PO4 Matrix 1/4" 

1) Cooler Sealed ~/NO ';fOl[~~ 01 L2 .L2. H 
TO\.j C:,,-! D'Z. H 

- \jO L{c, t[2) Custody Seal(s) ~~Absent 03 ~ 

(1Co~/ Bottles - J 

~Broken /
/ 

3) Custody Seal Number(s) tJ/A: / 
f J 
I / 
~ /

V 
I 

4) Chain-of-Custody ~Absent /
7 

5) Cooler Temperature S .... c/ :3 "'e 1/ 

IR Temp Gun ID jv17-( / 
Coolant Condition I--C£C;:J /

[7 
6) Airbill(s) ~bsent / 

Airbill Number(s) ,:;~ / 
8c~ ?,(s-/ Cfrzo / 

'\ . ('\ 

8Go{) crVg!9 'f n bi 0('\'\ 

~ r/11j1\. 

/ 
7) Samples Bottles ~Broken / Leaking I 

:3/19- lib 
V 

8) Date Received /
/ 

9) Time Received ;_rO) /
/ 

Preservative Name/Lot No,: ! 
VOA Matrix Key: 

US =Unpreserved Soil A =Air 

UA =Unpreserved Aqueous H =HCI 

M =MeOH E =Encore 

N = NaHS04 F =Freeze 

See Sample Condition Notification/Corrective Action Form yes / t!J 
Rad OK yes / no 

~~;;J =- 086· 
~~~ { 



Sample Condition Form 
page __( of I 


Received By: 5V l Revi~wed By: ~ Date: 1Mitkem Work Order #: To Lf ~ L{ 

Client Project: CTO , DO? LJ I c.QuE- 5 Client: C H d-- M ISoil Headspace 

1) Cooler Sealed 

2) Custody Seal(s) 

C!i£JNo 

res~n / Absent 

Cooler / Bottles 

I ntac '/ Broken 

Preservation (pH) I VOA , , , 
or Air Bubble ~ 

Lab Sample 10 HN03 1 H2S04 ! Hel NaOH! H3P04! Matrix 1/4" 

To~~y aL( L1. L 7. I H 

of' I L.~ C2 I I 
D~ 

-

01

~:10\l(o CI e/i I L 'Z- (1.- I k 
tV 

3) Custody Seal Number(s) N(k 1 1 1 1 1 1 1 1 1 f 1 

4) Chain-of-Custody 

5) Cooler Temperature 

IR Temp GUll 10 

Coolant Condition 

6) Airbill(s) 

Airbill Number(s) 

\lJ 

~bsent 

;) 'O!L) ~ clC 
f 

S"'L

' ~'T- ( 

IC~ 

~bsent 
rfDE. \"C 

8e, tiD 909 (;; L(U;) 7 
~c,~o 10110 LID JO 

RCoYD1()q~ ljo/8 

7 
v 

/
7 
V 

/ 

/~, ,C\ 

(, ~7\ l't'\v 
~')~
7 z v 

J 

7 
17 

7 
r7 

~;(,:n /Leaking I I dt H~ I I I I 

7) Samples Bottles 

8) Date Received 

9) Time Received 1; /s-

Preservative Name/Lot No.: 

7 
/- Fl~ I~ 

VOA Matrix Key: 

US =Unpreserved Soil 

UA = Unpreserved Aqueous 

M =MeOH 

N = NaHS04 

A = Air 

H =HCI 

E =Encore 

F =Freeze 

See Sample Condition Notification/Corrective Action Form yesB 
Rad OK yes / no 

0 01 8 
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Sample Condition Form 
I ofPage 

Received By: A-~D IReviewed By: (5;:\ Date: 3ffQ/tul Mitkem Work Order #: :J0 \..{ 10 Lf 
Client: Soil

Client Project: CfD -Ob~ \).{'~ l Vl..) CH'd-M 
\ 

Preservation (pH) 
Headspace or 

VOA Air Bubble ~ 

Lab Sample 10 HN03 H2SO4 Hel NaOH H3P04 Matrix 1/4" 

1) Cooler Sealed ~NO JO~Co~ -\0 c..z. LJ \i 

\I L2 /,,2 

2) Custody Seal(s) 
" 'W' l1. \LIresen Absent 

Coolers j Bottles -:S \)~Coq l3 k 

Intact / roken ! 
/ 

3) Custody Seal Number(s) N~ /
7 

J 

~~ 7 I 

V 
4) Chain-of-Custody ~Absent /

V 
5) Cooler Temperature 4°c. 1 S-°L / 

IR Temp Gun ID MT~\ / 
Coolant Condition ~b /

/ 
~Absent 

v 
6) Airbill(s) /. 

Airbill Number(s) u.~D/(~t=Ex;>~)G rv 

g0S-S C,l)~ q\L\ ~ ~ :;~0 
S(P s-g Co ( ~t qI )-:( I-

II 
/ 

7) Samples Bottles ~roken / Leaking /
V 

8) Date Received Zll~/(o - -1 
t / 

9) Time Received 8 j '57:> /
/

/ 
Preservative Name/Lot No_ : -

VOA Matrix Key: 

US = Unpreserved Soil A= Air 

UA = Unpreserved Aqueous H = HCI 

M = MeOH E = Encore 

N = NaHS04 F = Freeze 
See Sample Condition Notification/Corrective Action Forrn yes ® 

Forffl·JI:~ · OAI=OMB SI-'Li' IS\c; WARWIr.K\1 ()r.~1 C' • \Tpmn('\r~rv I It-! It-! Filp.~\()1 ~nv r:;";~ Lnf"l -lic 

form .xls 00 0 

~~~~ 
~~b~ 

00 



Sample Condition Form 
p £f J 

....../

Received By: c;;Y lReviewed By: 'TR., Date: 3jlOjMitkem Work Order #: ..:::TO VtPY 
Client Project: Allel'~ Client: elil.fl-'! ~ /If// Soil 

... I- Headspace or 
Preservation (pH) VOA Air Bubble ~ 

f/)o Lab Sample 10 HN03 H2SO4 Hel NaOH H3PO4 Matrix 1/4" 

1) Cooler Sealed :J0 C((p "+' 1,-( LL 1+ I 

I I\' I~ I 

2) Custody Seal(s) resen. Absent Iv L-Z (+ 

Coolers ~ Bottles .Jj Il7 rJ 
I Intac Broken lWi6S1 Ii ·tt 

I 

... 

3) Custody Seal Number(s) \ /
I 

II 
1 

~bsent 
I';) 7 

4) Chain-of-Custody L 
V 

/ 

'2'" (s '() 'VlY ~' 7 .... 
V~) Cooler Temperature ~ 

IR Temp Gun 10 f1#-/ \ rJi 
Coolant Condition ~/~ (01:) /

-oJ 

II I I 
~bsent 

j 

6) Airbill(s) ~riA / 
Airbill Number(s) __ ------- (VI / IV 

<;tPS-~ -w{j(- 't'fv3 \ lIL 
o~sS' -' (P(J' -117,/ -V , 

/ 

~roken I Leaking 

/ 
7) Samples Bottles / 

3/zO/lt? / 
8) Date Received V 

I 

I 7 
9) Time Received Oi;{)o / --- :..-

~ 
~ -\ ~ 

.-
Preservative Name/Lot No.: --VOA Matrix Key: 

US = Unpreserved Soil A= Air 

UA = Unpreserved Aqueous H = HCI 

M =MeOH E = Encore 

N = NaHS04 F = Freeze 
See Sample Condition Notification/Corrective Action Form yes / no 

For~. J~· ()L'1t: ()M~ -' ~Atti~~~\·11 'If"'f r.-,-?1 I .... \ .... WARWIr.K\I nr.~1 C' \Tp -~ I If->I If-> FiIA~\()1 ~Q~ I ~~;; InA .. 

form.xls 
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Sample Condition Form 
Page_l_of 

Received By: kW Reviewed By: ~ Datey'z-Jd Mitkem Work Order #: '\2J '-(c:, '1 
Client Project: CTO o O"l- V(~\.)~ Client: CMZ,M. Soil 

Preservation (pH) 
Headspace or 

VOA Air Bubble ~ 

Lab Sample I D HN03 H2SO4 Hel NaOH H3PO4 Matrix 1/4" 

1) Cooler Sealed @No :TCf---f. ~ Lf ).0 M 
.. W'-{(.,."1 2l H 

2) Custody Seal(s) 
.::> 

resent Absent I~~v( t1." i..'Z \-1 

Coolers / ottles 7 
Intact / roken 7 

(J/~ 
7 

3) Custody Seal Number(s) / 
I I

;1 
\~ /

/ 
4) Chain-of-Custody ~bsent V 

I 
Cj~c

5) Cooler Temperature I 
.

VIR Temp Gun ID ~-r 

Coolant Condition ~b /
/ 

6) Airbil/(s) ~bsent V \ "kl 

Airbill Number(s) r;::t;;;--P~ / ~/ "\ [\.J 

8bS~ (~rs( q(13~ ~vi \ ('\t;v 
II 

~\.~ /l ;.,

'y t 

/
v 

7) Samples Bottles ~roken / Leaking J 

/
~(!2-X!tD8) Date Received /

" II 
j 

9) Time Received Lf :r:J /
/ 

Preservative Name/Lot No.: 1--
VOA Matrix Key: 

US = Unpreserved Soil A= Air 

UA = Unpreserved Aqueous H = HCI 

M = MeOH E = Encore 

N = NaHS04 F =Freeze 
See Sample Condition Notification/Corrective Action Form yes~t2. 

For~. Jh)·O.4.F_OM6 ..J ~pU ' l~k WAR\/\IIf:K\1 nr.;:)1 ~f-ll ' Is\Tpmn()r~f"\1 I -tf-l 'It-i+ Filp~\()1 ~()L( r ~~~ I n(') . -
v ~ 

form.xls 

~~~~ 
~~~.~~ 
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USEPA Region II 	 Date: January 2006 
SW846 Method 8260B VOA 	 SOP: HW-24, Rev. 2 

YES 	 NO N/A 
I. 	 PACKAGE COMPLETENESS AND DELIVERABLES 

CASE 	 NUMBER: ~S:J~- _ Mi+k£AM laps=:.....JO+~fo..a.::.....4.L..--_____ LAB: 

SITE 	NAME: Vte4UtY< .Ao(!; f 6fo----t3 
1.0 	 Data Completeness and Deliverables 

1.1 	 Has all data been submitted in CLP deliverable 

format or CLP Forms Equivalent? 
 «

ACTION: 	 If not, note the effect on review of the data in 


the Data Assessment narrative. 


2.0 	 Cover Letter, SDG Narrative 

2.1 	 Is a laboratory narrative, and/or cover letter 

signed release present? 
 «- 

2.2 	 Are case number and SDG number(s) contained 


in the narrative or cover letter? 
 ~-

ACTION: 	 If not, note the effect on review of the data in 

the Data Assessment narrative. 


II. 	 VOLATILE ANALYSES 

1.0 	 Traffic Reports and Laboratory Narrative 

1.1 	 Are the Traffic Reports, and/or Chain of Custodies 

from the field samplers present for all samples 

sign release present? 
 ~-

ACTION: 	 If no, contact the laboratory/sampling team for replacement 
of missing or illegible copies. 

1.2 	 Is a sampling trip report present (if required)? ~_'_____ 

1.3 	 Sample Conditions/Problems 

- 6 VOA-	 - , 1 



USEPA Region II 	 Date: January 2006 
SW846 Method 8260B VOA 	 SOP: HW-24, Rev. 2 

YES 	 NO N/A 

1.3.1 	 Do the Traffic Reports, Chain of Custodies, or Lab 
Narrative indicate any problems with sample 
receipt, condition of samples, analytical problems 
or special notations affecting the quality of the ~ 
data? ___ 1:1 ___ 

ACTION: 	 If all the VOA vials for a sample have air bubbles or the 
VOA vial analyzed had air bubbles, flag all positive results 
"J" and all non-detects "R". 

ACTION: If any sample analyzed as a soil, other than TCLP, contains 
50%-90% water, all data should be flagged as estimated 
("J"). If a soil sample, other than TCLP, contains more than 
90% water, flag all positive results "J" and all non-detects 
"R". 

ACTION: 	 If samples were not iced or if the ice was melted upon 
receipt at the laboratory and the temperature of the cooler 
was elevated (>10°C), flag all positive results "J" and all 

non-detects non "UJ" . 

~3/11c-2Z-/ID~ ?f22-tl-/l-/IO 
2.0 	 Holding Times ~ 3/11-1--7;;/10 J~ 2-5°0 

2.1 	 Have any volatile holding times, determined from date of 
collection to date of analysis, been exceeded? ~. 

The maximum holding time for aqueous samples is 14 days. 

The maximum holding time for soils non aqueous samples is 14 
days. 

NOTE: If unpreserved, aqueous samples maintained at 4°C for 
aromatic hydrocarbons analysis must be analyzed within 7 
days. If preserved with HCL acid to a pH<2 and stored at 
4°C,then aqueous samples must be analyzed within 14 days 
from time of collection. For non-aqueous samples for 
volatile components that are frozen (less than 7°C) or are 

properly cooled (4°C ± 2°C) and perserved with NaHS04 , the 
maximum holding time is 14 days from sample collection. If 

- 7 VOA
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USEPA Region II Date: January 2006 
SOP: HW-24, Rev. 2SW846 Method 8260B VOA 

ACTION: 

YES NO N/A 

uncertain about preservati on, contact the laboratory 
/sampling team to determine whether or not samples were 

preserved. 

Qualify sample results according to Table 1: 

Table 1. Holding Time Actions for Trace Volatile Analysi s 

Matrix Preserved Criteria Action 

Detected Associated Non-Detected Associated 
Compounds Compounds 

Aqueous No :s 7 days No qualifications 

No > 7 days ] R 

Yes :s 14 days No qualifications 

Yes > 14 days ] R 

Non Aqueous No :s 14 days ] R 

Yes :5 14 days No qualifications 

YeslNo > 14 days J I R 
-------- -

3.0 Surrogate Recovery (CLP Form II Equivalent) 

3.1 Have the volatile surrogate recoveries been listed on Surrogate 
Recovery forms for each of the following matrices: 

a. Water ~-
b. Soil 1.-1 

3.2 If so, are all the samples listed on the appropriate Surrogate 
Recovery forms for each matrix: 

a. 

b. 

ACTION: 

Water 6 
Soil 1.-1 

If large errors exist, deliverables are unavailable or 
information is missing, document the effect(s) in Data 

- 8 VOA-

n~~ 




DMC 

USEPA Region II 
SW846 Method 8260B VOA 

Date: January 2006 
SOP: HW-24, Rev. 2 

YES NO N/A 

Assessments and contact the laboratory/project 
officer/appropriate official for an explanation 
/resubmittal,make any necessary corrections and 
document effect in the Data Assessment. 

3.3 Were the surrogate recovery limits followed per Table 2. If 
Table 2 criteria were not followed, the laboratory may use in
house performance criteria (per SW-846, Method 8000e, sectiom 
9.7). Other compounds may be used as surrogates, dep~ing upon 

the analysis requirements. ~ ~ ____ ___ 

Table 2. Surrogate Spike Recovery Limits for Water and Soil/Sediments 

Recovery Limits (%) Water Recovery Limits Soil/Sediment 

4-Bromofluorobenzene 80-120 70-13 0 

Dibromofluoromethane 80-120 70-130 

Toluene-dg 

Dichloroethane-d4 

Note: 

Note: 

80-120 70-130 

80-120 70-130 
- - -------- --- - - -

Use above table if laboratory did not provide 

in house recovery criteria. 

Other compounds may be used as surrogated depending upon the 

analysis requirements. 

I 

3.4 Were outliers marked correctly with an asterisk? ~ lJ 

ACTION: Circle all outliers with a red pencil. 

3.5 Were one or more volatile surrogate recoveries out of 
specification for any sample or method blank. Table 2. 

~ 

If yes, were samples reanalyzed? Ll 

Were method blanks reanalyzed? Ll 

- 9 VOA-
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USEPA Region II Date: January 2006 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

ACTION: 	 If all surrogate recoveries are > 10% but 1 or more 
compounds do not meet method specifications: 

1. 	 Flag all positive results as estimated ("J"). 

2. 	 Flag all non~detects as estimated detection limits 
("UJ ll 

) when recoveries are less than 
the lower acceptance limit. 

3. 	 If recoveries are greater than the upper acceptance 
limit, do not qualify non-detects, but qualify positive 
results as estimated ~J". 

If any surrogate has a recovery of < 10 %: 

1. 	 Positive results are qualified with ("J"). 

2. 	 Non-detects for that should be qualified as unusable 
("R") . 

NOTE: 	 Professional judgement should be used to qualify 
data that have method blank surrogate recoveries 
out of specification in both original and 
reanalyses. The basic concern is whether the blank 
problems represent an isolated problem with the 
blank alone or whether there is a fundamental 

problem with the analytical process. If one or 
more samples in the batch show acceptable 
surrogate recoveries, the reviewer may choose the 
blank problem to be an isolated occurrence. 

3.6 	 Are there any transcription/calculation errors 
between raw data and reported data? Ll ~-

ACTION: If large errors exist, take action as specified in 
section 3.2 above. 

4.0 	 Laboratory Control Sample (Form III/Equivalent) 

4.1 	 Is the Les prepared, extracted, analyzed, and 

reported once for every 20 field samples of a simil~r~ 

matrix, per SDG. ~ ___ 

- 10 VOA
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USEPA Region II Date: January 2006 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

Note: 	 LCS consists of an aliquot of a clean (control) matrix 
similar to the sample matrix and of the same weight or 
volume. 

ACTION: 	 If any Laboratory Control Sample data are missing, 
call the lab for explanation /resubmittals. Make 
note in the data assessment. 

4.2 	 Were the Laboratory Control Samples analyzed at the required 
frequency for each of the following matrices: 

A. 	 Water rn(_ 

B. 	 Soil Ll 

C. 	 Med Soil Ll 

Note: 	 The LCS is spiked with the same analytes at the same 
concentrations as the matrix spike (SW-846 8000C, Section 
9.5). If different make note in data assessment. 
Matrix/LCS spiking standards should be prepared from 
volatile organic compounds which are representative of the 
compounds being investigating. At a minimum, the matrix 
spike should include 1,1-dichloroethene, trichloroethene, 
chlorobenzene, toluene, and benzene. 

ACTION: 	 If any MS/MD, MS/MSD or replicate data are 
missing, take the action specified in 3.2 above. 

4.3 	 Have in house LCS recovery limits been developed (~~d BOOOC, 
Sect 9.7). ___ 

4.4 	 If in house limits are not developed, are LCS acceptance recovery 
limits between 70 - 130% (Method 8000c Sect 9.5)? Ll ___ ~ 

4.5 	 Were one or more of the volatile LCS recoveries outside the in 
house laboratory recovery criteria for spiked analytes? If in 
house limits are not present use 70 - 130% recovery limi~ 

~ -	 - 
- 11 VOA-
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USEPA Region II Date: January 2006 

SW846 Method 8260B VOA SOP: HW-24, Rev. 2 


YES NO N/A 
Table 3. LCS Actions for Volatile Analysis 

Criteria 

Detected Spiked 

Action 

Non-Detected Spiked 

%R > Upper 

Compounds 

J 

Compounds 

No Qualifiers 

Acceptance 
Limit 

%R < Lower J UJ 
Acceptance 
Limit 

Lower Acceptance 
Limit s %R 

No Qualifications 

5.0 	 Matrix Spikes (Form III or equivalent) 

5.1 	 Are all data for matrix spike and matrix duplicate 

or matrix spike duplicate (MS/MD or MS/MSD) 

present and complete for each matrix? 
 ¥. 

NOTE: 	 The laboratory should use one matrix spike and a 

duplicate analysis of an unspiked field sample if 

target analytes are expected in the sample. If 

the sample is not expected to contain target 

analytes, a MS/MSD should be analyzed (SW-846, 

Method 8260B, Sect 8.4.2). 


5.2 	 Have MS/MD or MS/MSD results been summarized on 

modified CLP Form III? 
 ~-

ACTION: 	 If any data are missing take action as specified 

in section 3.2 above. 


5.3 	 Were matrix spikes analyzed at the required frequency for 

each of the following matrices? (One MS/MD, MS/MSD or 

laboratory replicate must be performed for every 20 samples 


- 12 VOA
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USEPA Region II Date: January 2006 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

of similar matrix or concentration level. Laboratories analyzing 
one to ten samples per month are required to analyze at least one 

MS per month [page 8000C, section 9.5.J) 

a. 	 Water M	-
b. 	 Waste L.l 

c. 	 Soil/Solid ~ 

Note: 	 The LCS is spiked with the same analytes at the same 
concentrations as the matrix spike (SW-846 8000C, Section 
9.5). If different make note in data assessment. 
Matrix/LCS spiking standards should be prepared from 
volatile organic compounds which are representative of the 
compounds being investigating. At a minimum, the matrix 
spike should include 1,1-dichloroethene, trichloroethene, 
chlorobenzene, toluene, and benzene. The concentration of 
the LCS should be determined as described SW-Method 8000C 
Section 9.5. 

ACTION: 	 If any MS/MD, MS/MSD or replicate data are 
missing, take the action specified in 3.2 above. 

5.4 	 Have in house MS recovery limits been developed (Method BOOOC, 
Sect 9.7)for each matrix. ~ ______ 

5.5 	 Were one or more of the volatile MS/MSD recoveries 
outside of the in-house laboratory recovery criteria 
for spiked analytes? If none are present, then use 70-13?%~ 
recovery as per SW-846, 8000C, Sect. 9.5.4. ~ _V_ _ _ 

ACTION: 	 Circle all outliers with a red pencil. 

NOTE: 	 If any individual % recovery in the MS (or MSD) falls 
outside the designated range for recovery the reviewer 
should determine if there is a matrix effect. A matrix 
effect is indicated if the LCS data are within limits but 
the MS data exceeds the limits. 

-13VOA
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USEPA Region II Date: January 2006 

SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

NOTE: 	 No qualification of data is necessary on MS and MSD data 
alone. However, using informed professional judgement, the 
data reviewer may use MS and MSD resuts in conjunction with 
other QC criteria to determine the need for some 

qualificatios. 

Note: 	 The data reviewer should first try to determine to what 
extent the results of the MS and MSD affect the associated 
data. This determination should be made with regard to he 
MS and MSD sample itself, as weill as specific analytes for 
all samples associated with the MS and MSD. 

Note: 	 In those instances where it can be determned that the 
results of the MS and MSD affect only the sample spiked, 
limit qualification to this sample only. However, it may be 
determined through the MS and MSD results that a laboratory 
is having a systematic problem in the analysis of one or 
more analytes that affect all associated samples, and the 
reviewer must use professional judgement to qualify the data 

from all associated samples. 

Note: 	 The reviewer must use professional judgement to determine 
the need for qualification of non-spiked compounds. 

ACTION: 	 Follow criteria in Table 4 when professional judgement deems 
qualification of sample. 

Table 4. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Actions for 
Volatile Analysis 

Criteria 

%R > Upper Acceptance Limit 

%R < Lower Acceptance Limit 

Lower Acceptance Limit ~ %R 

Detected Spiked 

Compounds 

J 


J 


Action 

Non-Detected Spiked 
Compounds 

No Qualifiers 

UJ 


No Qualifications 

- 14 VOA
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USEPA Region II Date: January 2006 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

6.0 	 Blank (CLP Form IV Equivalent) 

d_6.1 	 Is the Method Blank Summary form present? 

6.2 	 Frequency of Analysis: Has a method blank been 
analyzed for every 20 (or less) samples of 
similar matrix or concentration or each extraction ~ 
batch? 1-1 

6.3 	 Has a method blank been analyzed for each GC/MS 
system used ? ~-

ACTION: 	 If any blank data are missing, take action as 
specified above (section 3.2). If blank data is 
not available, reject (R) all associated positive 
data. However, using professional judgement, the 
data reviewer may substitute field blank data for 
missing method blank data. 

6.4 	 Chromatography: review the blank raw data 
chromatograms, quant reports or data system 

printouts. 


Is the chromatographic performance (baseline 
stability) for each instrument acceptable for 
volatile organic compounds? /	 

7.0 	 Contamination 

NOTE: 	 "Water blanks", "drill blanks" and "distilled water blanks" 
are validated like any other sample and are not used to 
qualify the data. Do not confuse them with the other QC 
blanks discussed below. 

7.1 	 Do any method/instrument/reagent blanks have positive 
results for target analytes and/or TICs? When applied 
as described below, the contaminant concentration in 
these blanks are multiplied by the sample dilution factor 
and corrected for percent moisture where necessary. , /' 

Ll 	__ 

-15VOA
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USEPA Region II Date: January 2006 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

7.2 Do any field/rinse blanks have positive -/
volatile organic compound results? 	 L:l 

ACTION: 	 Prepare a list of the samples associated with each 
of the contaminated blanks. (Attach a separate 
sheet.) 

NOTE: 	 All field blank results associated to a particular 
group of samples (may exceed one per case or one 
per day) may be used to qualify data. Blanks may 
not be qualified because of contamination in 
another blank. Field blanks must be qualified 
forsurrogate, or calibration QC problems. 

ACTION: 	 Follow the directions in Table 5 below to qualify 
sample results due to contamination. Use the 

largest value from all the associated blanks. 

vVlJJAf-TBDI --03 -1{Plo 

vi ~ tD AI, - ThD { - 06 -I ~D 

I\JWA£ -e"BD1 - o3--llol0 

/\JtDf{1;-~BDI-03~(11 D \ 

V \J wkG --'ThD J - D?J --(I [0 

~PcG 

v \JLOk~-6P7D( -0 --[810 

v\J lDA<r -,'reo ( - (f:J - 10 ID 

IV YAT- - '117D l --c9:J - 21-10 

V \j LU A1=- ". f 6D j .-Q/) -- (0 I () 

v' V10k:C - tho ( ---'fYJ - 2'2-( D 
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USEPA Region II Date: January 2006 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

Table 5. Volatile Organic Analysis Blank Contamination Cr iteria 

Blank Type Blank 
Result 

Sample Result Action for Samples 

Method, 
Storage, 
Field, 
Trip, 

Instrument** 

Detects Not detected No qualification 

< CRQL* 
< CRQL Report CRQL value with a U 

~ CRQL Use professional judgement 

> CRQL * 

< CRQL Report CRQL value with a U 

~ CRQL and < 
blank 

contamination 

Report the c oncentration 
for the sample with a 

0, or quanity the 
data as unusable R 

.? CRQL and ~ 
blank 

contamination 

Use professional judgement 

= CRQL * 
< CRQL Report CRQL value with a 0 

~ CRQL Use professional judgement 

Gross 
contam
ination 

Detects Qualify results as 

unusable R 

* 2x the CRQL for methylene chloride, 2-butanone, and acetone 
** Qualifications based on instrument blank results affect only the 

sample analyzed immediately after the sample that has target compounds 
that exceed the calibration range or non-target compounds that exceed 
100 ug/L. 

NOTE: 	 If gross blank contamination exists(e.g., saturated peaks, 
"hump-o-grams," "junk" peaks), all affected positive 
compounds in the associated samples should be qualified as 
unusable "R", due to interference. Non-detected volatile 

organic target compounds do not require qualification unless 
the contamination is so high that it interferes with the 
analyses of non-detected compounds. 

- 17 VOA
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USEPA Region II 	 Date: January 2006 
SW846 Method 8260B VOA 	 SOP: HW-24, Rev. 2 

YES 	 NO N/A 

7.3 	 Are there field/rinse/equipment blanks associated 

with every sample? 
 M_ 

ACTION: 	 For low level samples, note in data assessment 

that there is no associated field/rinse/equipment 

blank. Exception: samples taken from a drinking 

water tap do not have associated field blanks. 


8.0 	 GC/MS Apparatus and Materials 

8.1 	 Did the lab use the proper gas chromatographic 
column(s) for analysis of volatiles by Method 8260B? 
Check raw data, instrument logs or contact the lab 

to determine what type of column(s) was (were) use~ ___ 

NOTE: 	 For the analysis of volatiles, the method requires 
requires the use of 60 m. x 0.75 mm capillary 
column, coated with VOCOL(Supelco) or equivalent 
column. (see SW-846, page 8260B-7, section 4.9.2) 

ACTION: 	 If the specified column, or equivalent, was not used, 
document the effects in the Data Assessment. Use 
professional judgement to determine the acceptability of the 
data. 

9.0 	 GC/MS Instrument Performance Check (CLP Form V Equivalent) 

9.1 	 Are the GC/MS Instrument Performance Check forms 

present for Bromofluorobenzene (BFB), and do these 

forms list the associated samples with date/time 

analyzed? 
 ~-

9.2 	 Are the enhanced bar graph spectrum and 

mass/charge (m/z) listing for the BFB 
 ~. 
provided for each twelve hour shift? 	 J..:.l 

9.3 	 Has an instrument performance check solution (BFB) 

- 18 VOA
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USEPA Region II 	 Date: January 2006 
SW846 Method 8260B VOA 	 SOP: HW-24, Rev. 2 

YES 	 NO N/A 

been analyzed for every twelve hours of sample 
analysis per instrument? (see Table 4, SW-846, 
page 8260B-36) ~-

ACTION: 	 List date, time, instrument ID, and sample 
analyses for which no associated GC/MS GC/MS tuning data are 
available. 

ACTION: 	 If the laboratory/project officer cannot provide missing 
data, reject ("R") all data generated outside an acceptable 
twelve hour calibration interval. 

ACTION: 	 If mass assignment is in error, flag all associated sample 
data as unusable, "R". 

9.4 	 Have the ion abundances been normalized to m/z 95? V 
12 _ 

9.5 	 Have the ion abundance criteria been met for 

each instrument used? 
 ~-

ACTION: 	 List all data which do not meet ion abundance 

criteria (attach a separate sheet) . 


ACTION: 	 If ion abundance criteria are not met, take action as 
specified in section 3.2. 

9.6 	 Are there any transcription/calculation errors 
between mass lists and reported values? (Check at least_t~ 
two values but if errors are found, check more.) ___ 1:1 ___ 

9.7 	 Have the appropriate number of significant 

figures (two) been reported? 
 K_ 

ACTION: If large errors exist, take action as specified in 

section 3.2. 


9.8 Are the spectra of the mass calibration compounds 	~able_.__ 

ACTION: 	 Use professional judgement to determine wheather associated 
data should be accepted, qualified, or rejected. 

- 19 VOA
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USEPA Region II 
SW246 Method 8260B VOA 

Date: January 2006 
SOP: HW-24, Rev. 2 

YES NO N/A 

10.0 Target Analytes (CLP Form I Equivalent) 

10.1 Are the Organic Analysis reporting forms 
present with required header information on each 

page, for each of the following: 

a. Samples and/or fractions as appropriate 

b. Matrix spikes and matrix spike duplicates 

c. Blanks 

d. Laboratory Control Samples 

~
d_ 

~

~

10.2 Are the reconstructed Ion Chromatograms, mass spectra for the 
identified compounds, and the data system printouts (Quant 
Reports) included in the sample package for each of the 

following? 

a. 

b. 

c. 

d. 

ACTION: 

Samples and/or fractions as appropriate 

Matrix spikes and matrix spike duplicates 
(Mass spectra not required) 

Blanks 

Laboratory Control Samples 

If any data are missing, take action 

specified in 3.2 above. 

10.3 Is chromatographic performance acceptable with 
respect to: 

Baseline stability? 

- 20 VOA
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USEPA Region II 	 Date: January 2006 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

Resolution? 	 ~
Peak 	shape? ~

M_Full-scale graph (attenuation)? 

Other: ____________________________ 

ACTION: 	 Use professional judgement to determine the acceptability of 
the data. 

10.4 	Are the lab-generated standard mass spectra of ide7?}tied 
volatile compounds present for each sample? ___ 

ACTION: 	 If any mass spectra are missing, take action specified in 
3.2 above. If the lab does not generate their own standard 
spectra, make a note in the Data Assessment. If spectra are 
missing, contact the lab. 

10.5 	Is the RRT of each reported compound within 0.06 R~T~nits of the 
standard RRT in the continuing calibration? ~ ___ 

10.6 	Are all ions present in the standard mass spectrum at a 

relative intensity greater than 10% (of the most ab~n~nt ion) 
also present in the sample mass spectrum? ~ ____ 

10.7 	Do the relative intensities of the characteristic ions 
in the sample agree within ± 30% of the corresponding~ 
relative intensities in the reference spectrum? ~ ____ 

ACTION: 	 Use professional judgement to determine 

acceptability of data. If it is determined that 
incorrect identifications were made, all such data 
should be rejected ("RN), flagged ("N") 
Presumptive evidence of the presence of the 
compound) or changed to non detected ("U") at the 
calculated detection limit. In order to be 

- 21 VOA
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USEPA Region II 	 Date: January 2006 
SW846 Method 8260B VOA 	 SOP: HW-24, Rev. 2 

YES NO 	 N/A 

positively identified, the data must comply with the 
criteria listed in 9.6, 9.7, and 9.8. 

ACTION: 	 When sample carry-over is a possibility, 

professional judgement should be used to determine 

if instrument cross-contamination has affected any 

positive compound identification. 
 IDw 

11.0 	Tentatively Identified Compounds (TIC) (CLP Form I/TIC Equivalent) 

11.1 	If Tentatively Identified Compound were required for this 

project, are all Tentatively Identified Compound reporting forms 
present; and do listed TICs include scan number or retention ~ 
time, estimated concentration and a qualifier? 1-1 ___ ___ 

NOTE: 	 Add "N" qualifier to all TICs which have CAS 

number, if missing. 


NOTE: 	 Have the project officer/appropriate official check the 
project plan to determine if lab was required to identify 
non-target analytes (SW-846, page 8260B-23, Sect. 7.6.2). 

11.2 	Are the mass spectra for the tentatively identified compounds 

and associated "best match" spectra included in the sample 
package for each of the following: 

a. 	 Samples and/or fractions as appropriate 1-l v 
/	 i

b. Blanks 	 1-1 

ACTION: 	 If any TIC data are missing, take action specified 
in 3.2 above. 

ACTION: 	 Add ''IN'' qualifier only to analytes identified by a 
CAS#. 

NOTE: 	 If TICs are present in the associated blanks take 
action as specified in section 3.2 above. 

- 22 VOA
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12.0 

USEPA Region II Date: January 2006 
SOP: HW-24, Rev. 2SW846 Method 8260B VOA 

YES NO N/A 

11.3 Are any priority pollutants listed as TIC compounds (i.e., an BN~ 
compound listed as a VOA TIC)? ~ ~ 

ACTION: 1. Flag with "R" any target compound listed as a TIC. 

2. Make sure all rejected compounds are properly 
reported if they are target compounds. 

11.4 Are all ions present in the reference mass spectrum with a 
relative intensity greater than 10% (of the most abundant ion~ 
also present in the sample mass spectrum? ~ __ _._ 

11.5 Do TIC and "best match" standard relative ion 
intensities agree within ± 20%? Ll 

v 
ACTION: Use professional judgement to determine acceptability of 

TIC identifications. If it is determined that an incorrect 
identification was made, change the identification to 
"unknown" or to some less specific identification (example: 
"C3 substituted benzene") as appropriate. Also, when a 
compound is not found in any blank, but is a suspected 
artifact of a common laboratory contaminant, the result 
should be qualified as unusable, "R". (Common lab 
contaminants: CO2 (M/E 44), Siloxanes (M/E 73), Hexane, Aldol 
Condensation Products, Solvent Preservatives, and related 
byproducts) . 

Compound Quantitation and Reported Detection Limits 

12.1 Are there any transcription/calculation errors in 

organic analysis reporting form results? Check at 
least two positive values. Verify that the correct 
internal standard, quantitation ion, and average 

NOTE: 

initial RRF/CF were used to calculate organic analysis ~ 
reporting form result. Were any errors found? ~ 

Structural isomers with similar mass spectra, but 
insufficient GC resolution (i.e. percent valley 
between the two peaks> 25%) should be 

- 23 VOA
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DataQua/ 

Environmental Services, llC 

CH2MHILL 

Gainesville, 

December 27,2010 
SDG# SJ2254, Mitkem 
Vieques Island, Puerto 

Dear Mr. Acaron, 

The following Data report is provided as 
the table below The data validation was 

by the laboratory, 
Procedures Data 
(8260B-Rev 2, #HW-24 
22), and Region II not checklist 
for the to assess the metals in this 601 OC). The 
Region II Standard Procedure for the Data for the 
was used as metals data. Region II u«',e,e,',ue, conventions were used. 
All areas of concern are discussed in the body of a summary of data 
qualifications is 

Sam Ie lD Lab ID* Matrix VOA SVOA Fe,Mn 
VWAI-MW04-1110H J2254-01A water X 
VWAJ-MW04-lllO J2254-01F water X X X 

VWAI-MW04-III0A J2254-02A water X 
VWAI-MW05-111OH 12254-03A water 
VWAJ-MW05-11I0 X X 

VWAI-MW05-1110A X 
VWAI-EBOI-II02LO X X 

VWAI-EBOI-II02IOA 
VWAl-TB01-1i02 lO 
VWAT-M W02-1I lOH 
VWAI-MW02-1110 X X 

VWAJ-MW02-111 OA 
VWAJ-EB01-110310 water X 

VWAI-EBOJ-II031OA 12254-11A water X 
VWAl-TB01-11031O 12254-12A water X 
VWAI-MW03-1110H 12254-13A water X 
VWAI-l\1W03-1110 12254-13F water X X x 

VWAJ-MW03-1110A 12254-14A water X 
VWAJ-MW07-1110H 12254-15A water X 
VWAJ-MW07-1110 J2254-15F water X X x 

VWAI-MW07-1110A J2254-16A water X 
VWAJ-MW07P-lll 0 J2254-17F water X X 

12254-18A X 
X X 
X 

VWAJ-TBOl-l10410 X 

5830 Amberway Drive .. Sf. louIs. MO 128 .. 314-330-1327 .. 



SDG: .:>UHAIJ".,.:> 

1 VWAI-EBOI-1l0310, 
1-110410 and VWAI-EBOI-IIIOA-equipment blanks; 

\,UUU..,"LJ of qualifications 
UU'vCHJU.:> validated. Specific 

Evaluation section 
required based on unmet quality criteria. 

A; 

The samples were 
TBOl-110210, 1-110310 and 
VWAI-EB01-110210, VWAI-EB01-11 
11031OA, 
VWAI-MW07P-l1l O-field duplicate of VWAI-MW07-111O. 

The were evaluated based on the following criteria: 

• Completeness * 
III Condition * 
III Holding * 
III Tuning * 

III Performance 
 * 
III MS Tuning * 
III Initial/Continuing Calibrations * 
III ICSAlICSAB Standards * 
• Standards 

III Blanks 
 * 
III Internal Standards * 
• Surrogate Recoveries * 
III Control * 
III Spike * 
III Duplicate * 
III Dilutions * 
III Field Duplicates * 
III IdentificationlQuantitation * 
• Reporting * 
III Tentatively Identified Compounds NA 

* indicates that were not required on criteria 

to the sample are for 
regarding qualification are addressed 

this narrative. If an is not addressed there were 
When more one qualifier is 

the validator has the qualifier that best 
and flagged the However, 

002 



--

records, sampling was nf.'rl"".,rn on 1112-411 0 and 

all quality control 
............"'''''''VH summary page. 

contamination 
"'V{''''....T a code 

IS 

other 

VOA 

No qualifications to the data were required. 

SVOA 

No qualifications to the data were required. 

Blank was noted in one CCB samples. 
were required. 

The laboratory did not perform a matrix spike or a dilution in this SDG. 
samples are II. Qualifications were required. 

SDG was received and intact. were not required. 

Technical Holding 

laboratory 11/3-5/1 O. 
II method 

According to chain 
samples were 
was performed within 

Select Filtered Metals 

associated blank exhibited contamination as noted in 
Glossary of Qualification and Abbreviations for 

"""'v""'".....,,'" samples and 

CH2MHILL 

no·)
'.J V 



Sam Ie ID 
VWAI-MW03-1110, VWAJ-MW04-1110 


Matrix Spike 

Select Filtered Metals 

The laboratory did not perform a matrix spike sample on a sample from this SDG. 
Region II required that all positive results be qualified as estimated J because of this. 
Therefore, the reported positive results for iron and manganese were qualified as 
estimated J with a qualifier code of QT. 

Serial Dilution 

Select Filtered Metals 

The laboratory did not perform a serial dilution sample on a sample from this SDG. 
Region II required that all positive results be qualified as estimated J because of this . 
Therefore, the reported positive results for iron and manganese were qualified as 
estimated J with a qualifier code of QT. 

A summary of qualifications required is provided on the following page. Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report. 

President 

Jacqueline Cleveland 
Vice President 

CH2MHILL 
Vieques Island, Puerto Rico 

SDG# SJ2254 004 



Summary of Data Qualifications 

CH2MHILL 
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Glossary of Qualification Flags and Abbreviations 


Oualification Flags (O-Flags) 

U not detected above 
J estimated value 
UJ 	

.•""....,.uv·..., 

result is rejected; the presence or ULJU'"'U\.''-' 

reported quantitation limit is 
N analyte has been tentatively <'-'''.HeU.l''''-' 

IN analyte has been tentatively u 

R cannot be verified 

limit 

The sample 
(2X sample RL 
blank value is 
contaminant is not 

than the RL 

The sample result blank contaminant is less than the RL 
(2X sample RL for common contaminants) but greater 
than the MDL when 
sample result for the blank 

blank RL. The 

U at the reported concentration. 

* 	 The sample result for the blank 

is 
and 

COlltalmlllan 
(2X sample RL for common 
than the MDL when the blank 
sample result for the blank contaminant is 
qualified as non-detect 

* This guideline is used when the laboratory is non-detects to the MDL 
is used when the laboratory is reporting non-detects 10 RL 

Action: 

sample result is greater than the RL and 
(1 OX) the blank value. 

"'"~H""','V result is greater than or equal to 
than or equal to the RL, result is reported as 

** This guideline 

ten 

but 
at 

the RL * or at the reported concentration **, when the 
ICB/CCB/PB result is less or greater than RL. 

Vieques Island, 	 006 



LOD 
RL 
PQL 
IDL 
MDL 
+ 

Glossary of Qualification Flags and Abbreviations, continued 

result is r. ..a..",.",,, than the and theR
ICB/CCB/PB ICB/CCBIPB value is r...",.yt",,. 

J - the ICB/CCB/PB but less 
ICB/CCB/PB value is 

J/UJ - when blank result is 

• This is used when the laboratory is reporting non-detects to the MDL .. This guideline 
is when the laboratory is reporting non-detects to the RL 

Field QC Blank action: 

to qualify only iffield blank results are than 
blank results. 

Do not use rinsate associated soils to 

Note - Use field 

water samples 
and versa. 

No Action - The result is greater the RL and 2:re,lter than ten 
(lOX) blank value. 

sample than or 
than or rF'r\{YrrPfl as 

the RL* or at the concentration**, when the FB 
result is less or '"'¥~•.,+<w than the 

R

J lOX 

* This guideline used when the laboratory is reporting non-detects to the MDL. *. This guideline 
is used when the laboratory is reporting non-detects to the RL. 

level of detection 
limit to the 
quantitation limit 

instrument detection limit 
method limit 
positive 

result 

CH2M 

007 



x .... ler ;crip 

TN Tune 

I BSL 

BSH 

BD 

very 

covery 

Blank Spike/Blank Spike Duplicate (LCS/LCSD) Precision 

BRL Below Reporting Limit 

ISL Internal Standard - Low Recovery 

ISH Internal Standard - High Recovery 

MSL Matrix Spike and/or Matrix Spike Duplicate Low Recovery 

MSH Matrix Spike and/or Matrix Spike Dupl - High Recovery 

MI Matrix interference obscuring the raw data 

MDP Matrix SpikelMalrix Spike nllnlic~t" Precision 

2S Second Source - Bad reproducibility between tandem detectors 

SSL Spiked Surrogate - Low Recovery 

SSH Spiked Surrogate - High Recovery 

SD Serial Dilution Reproducibility 

ICL Initial Calibration - Low RelatIve Response Factors (RRF) 

ICH Initial Calibration - High Relative Response Factors (RRF) 

ICB Initial Calibration - Bad Linearity or Curve Function 

CCL Continuing Calibration - Low Recovery or %Difference 

CCH Continuing Calibration - High Recovery %Difference 

LD Lab Duplicate Reproducibility 

HT Holding Time 

PD Pesticide Degradation 

2C Second Column - Poor Dual Column Reproducibility 

LR Concentration Exceeds Linear Range 

MBL, EBL, FBL or TBL Blank Contamination 

RE Redundant Result - due to Re-analysis or Re-extraction 

DL Redundant Result due to Dilution 

FD Field Duplicate 

OT Other - explained in data validation report 

%SOL High moisture content 

SDG# 
(>""0Vieques Island, Puerto 
UUo 
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· lA - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI -MW04 -1110H 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No.: SOG No. : SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J2254-01A 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V6H7446.D 

Level: (TRACE/LOW/MEO) LOW Date Received: 11/03/2010 

% Moisture: not dec. Date Analyzed: 11/09/2010 

GC Column: OB-624 ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

)lG/L 
Q DL LOD LOQ 

107-06-2 l,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 4.6 J 0.33 0.50 5.0 
78-87-5 l,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

sI0. IO.18.A! SW846 
009 



1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET IVWAI-MW04-1110 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No. : SDG No. : SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J2254-01F 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V6H73 28.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/03/2 010 

% Moisture: not dec. Date Analyzed: 11 / 04 / 2010 

GC Column: DB-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

)lG/L 
Q DL LOD LOQ 

107-06-2 1,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43- 2 Benzene 4.3 J 0 . 33 0.50 5.0 
78-87-5 1,2-Dich1oropropane 1.0 U 0.61 1.0 5.0 

'IO.IO.1R.A SW846 
010 



- ----

1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET V('IlAI -MWO 4-1110A 

Lab Name: MITKEM LABORATORIES Contract: 

. Lab Code: MITKEM Case No.: J2254 Mod. Ref No. : SDG No. : SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J2254-02A 

Sample wt/vol: 5.00 (g /mL) ML Lab File ID: V6H7329.D 

Level: (TRACE / LOW /MED) LOW Date Received: 11 /03/20 10 

% Moisture: not dec. Date Analyzed: 11 /04/2010 

GC Column: OB-624 ID: 0.25 (nun) Dilution Factor: 1.0 

Soi l Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO . COMPOUND 
CONCENTRATION: 

\lG/L 
Q DL LOD LOQ 

107-06-2 1, 2-0ichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene . 4.0 J 0.33 0.50 5.0 
78-87-5 l,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

,IO.IO.IS.A SW846 



-----

1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET IVWAI-MW05-1110H 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No.: SOG No. : SJ2254 

Matrix: {SOIL/SED/ WATER) WATER Lab Sample 10: J2254-03A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V6H 7 447.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/03/2010 

% Moisture: not dec. Oate Analyzed: 11/09/2010 

GC Column: DB-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

llG/L 
Q DL LOD LOQ 

107-06-2 l,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-8 7-5 l,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

.. . 


sIO. IO. IS.A SW846 
012 



lA - FORM I VOA-l EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET IVWAI-MW05-1110 

La b Name: M1TKEM LABORATOR IES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No.: SDG No.: SJ2254 

Matrix: (SOIL/SED /WATER ) WATER Lab Sample 10: J2254-03F 

Sample wt/ vol: 5.00 (g/mL) ML Lab File ID: V6H7 330 .D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/03/2010 

% Moisture: not dec. Date Analyzed: 11 /04/2 010 

GC Column: DB-624 ID: 0.25 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Vo lume: (uL) 

Purge Vol ume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

pG/L Q DL LOD LOQ 

107-06-2 1,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 1,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

013 
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1A - FORM I VOA- 1 EPA SAMPLE NO. 

VO LATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW05 - 1110A 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MI TKEM Case No .: J2254 Mod. Re f No . : SDG No . : SJ2254 

Matrix : (SOIL/SED/WATER) WATER Lab Sample ID : J2254 - 04A 

Sample wt/vol : 5 . 00 (g/mL ) ML Lab Fi l e I D: V6H7331.D 

Level : (TRACE/LOW/MED) LOW Date Received: 11/03 /20 10 

% Moisture : not dec. Date Analyzed: 11/04/2010 

GC Col umn : DB-624 ID: 0.25 (rnrn) Di l ution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Vo l ume: 5 . 0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

p.G/L Q DL LOD LOQ 

107 - 06-2 1 , 2 - Dichloroethane 0.50 U 0.41 0 . 50 5 . 0 
71 - 43-2 Benzene 0 . 50 U 0 . 33 0.50 5.0 
78 - 87 - 5 1,2- Dichloropropane 1.0 U 0 . 61 1.0 5 . 0 

014 
sIO.IO.1B.A SW846 



1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-11 0210 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No . : J2254 Mod. Ref No.: SOG No.: SJ2254 

Matrix: (SO IL /S ED /WATER) WATER Lab Sampl e 10: J2254-05F 

Sampl e 

Leve l: 

wt /vo l : 5.00 (g / mL) 
- - --

(TRACE/LOW/MED) LOW 

ML Lab File 10: 

Date Received: 

V6H7332.D 

11/03/2010 

% Moisture: not dec . Date Analyzed: 11/04/2010 

GC Column: DB-624 

Soil Extract Vo lume: 

10: 0.25 (mm) 

(uL) 

Dilution Factor: 1 .0 
--------------

Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

J.lG/ L 
Q OL LOD LOQ 

107-06-2 1,2-Dichloroethane 0 . 50 0 0 . 41 0.50 5.0 
71-43-2 Benzene 0.50 U 0 . 33 0 . 50 5.0 
78-87-5 1,2 - 0ichloropropane 1.0 U 0.61 1.0 5.0 

015 
sIO.IO.IS. A SW846 
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1A - FORM 1 VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-110210 
A 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: M1TKEM Case No.: J2254 Mod. Ref No. : SDG No. : SJ2254 

Matrix: (SOIL/SED/WATER) IiJATER Lab Sample 1D: J2254-06A 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V6H7333.D 
- ---

Level: (TRACE/LOW/MED) LOW Date Received: 11/03/2010 

% Moisture: not dec. Da'te Analyzed: 11/04/2010 

GC ColUmn: DB-624 1D: 0.25 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

)lG/L 
Q DL LOD LOQ 

107-06-2 1,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 1,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

sIO.IO.18 .A SW846 

016 
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1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-TB01-110210 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No. : SDG No. : SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample I D: J2254-07A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V6H7334.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/03/2010 

% Moisture: not dec. Date Analyzed: 11 /04 /2010 

GC Column: DB-624 10: 0.25 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

pG/L Q DL LOD LOQ 

107-06-2 l,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 l,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

SW846 



-----

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

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

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

1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI -MW02 -111 OH 

Lab Name: MITKEM LABORATORIES Contract : 

Lab Code : MITKEM Case No.: J2254 Mod. Ref No.: SDG No.: SJ2254 

Matrix: (SOIL/SED/WATER ) WATER Lab Sampl e 10 : J2254-08A 

Sample wt/vol: 5.00 (g/mL) ML Lab Fi l e 1 0: V6 H7448.D 

Level: (TRACE/ LOW/MED) LOW Date Rece i ved: 11 /04/2010 

% Moisture: not dec . Date Ana l yzed: 11 /09/20 10 

GC Column: DB-624 10: 0.25 (rom) Dilution Factor: 1. 0 

Soi l Extr~ct Vo l ume: (uL) Soil Aliquot Volume: (uL) 

Purge Vo lume: 5 . 0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

)lG/L 
Q DL LOD LOQ 

107-06-2 1,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 1,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

sIO. lD.IB.A SW846 



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

1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW02-1110 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J 2254 Mod. Ref No. : SDG No. : SJ2254 
---

Matrix: (SOIL/S ED /WATER) WATER Lab Sample 10: J2254-08F 

Sample wt/ vol: 5.00 (g/mL) ML Lab File 10: V6H7 335.0 

Level: (TRACE/LOW/MED) LOW Date Received: 11 /04/20 10 

% Moisture: not dec. Date Analyzed: 11 /04/20 10 

GC Column: OB-624 10: 0.25 (rrun) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. . COMPOUND 
CONCENTRATION: 

llG/L 
Q DL LOD LOQ 

107-0 6-2 1,2-0ich1oroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 1,2-0ichloropropane 1.0 U 0.61 1.0 5.0 

,]O, lO. lS.A SW846 



1A - FORM 1 VOA-1 EPA SAMPLE NO. 

VOLAT ILE ORGANICS ANALYSIS DATA SHEET VWAI-MW02-1110A 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No.: SDG No.: SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J2254-09A 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V6H7336. D 

Leve l: (TRACE/LOW/MED) LOW Date Received: 11/04/2010 

% Moisture: not dec. Date Analyzed: 11/04/2010 

GC Column: OB-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

llG/L 
Q OL LOD LOQ 

107-06-2 1,2-0ichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 1,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

sIO.10.18.A SW846 
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1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-110310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: . J2254 Mod. Ref No. : SDG No. : SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J2254-10B 

Sample wt/vol: 5. 00 (g /mL) ML Lab File 10: V6H7337.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/04/2010 

% Moisture: not dec . Date Analyzed: 11/04 /2010 

GC Column: DB-624 10 : 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Vo lume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

llG/L 
Q DL LOD LOQ 

107-06-2 1,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 1,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

sIO.JO.18. A SW846 



lA - FORM I VOA-l EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-ll03l0 
A 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No. : SOG No. : SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J2254-11A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V6H7338. D 

Level: (TRACE/LOW/MED) LOW Date Received: 11 /04 /2010 

% Moisture: not dec. Date Analyzed: 11/04/2010 

GC Column: DB-624 ID: 0.25 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

pG/L Q DL LOD LOQ 

107-06-2 1,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 1,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

.022 

slO.IO.18 .A Sw846 



-----

1A - FOfu~ I VOA-1 EPA SAMPLE NO. 

VO LATILE ORGAN ICS ANALYSIS DATA SHEET VWAI -TB01-110310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No . : J2254 Mod. Ref No.: SDG No.: SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J2254-12A 

Sample wt/vol : 5.00 (g/mL ) ML Lab File ID: V6 H7327. D 

Level: (TRACE/ LOW/MED) LOW Date Received: 11 /04/20 1 0 

% Moisture: not dec. Date Analyzed: 11 /04/2010 

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1. 0 

Soil Extract Volume : (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION : 

].lG/L Q DL LOO LOQ 

1 07-06- 2 l, 2 -Dichl oroethane 0.50 U 0.4 1 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0 . 50 5.0 
78-87-5 l,2-Dichloropropane 1.0 U 0.6 1 1.0 5.0 

sIO.lO.18.A SW846 
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1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI -MW03-111 OR 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No.: SDG No . : SJ2254 

Ma t rix: (SOIL/SED/WATER) WATER Lab Sample ID: J2254-13A 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V6H7449.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/05/2010 

% Moisture: not dec. Date Analyzed: 11 /09/20 10 

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Vol ume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

p.G/L Q DL LOD LOQ 

107-06-2 1,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 1,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

sIO.IO.IB.A . SW846 



1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET IVWAr -MW03-ll1C 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No.: SDG No.: SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J225 4-13 F 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V6H7437.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/05/2010 

% Moisture: not dec. Date Analyzed: 11/09/2010 

GC Column: DB-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

pG/L Q DL LOD LOQ 

107-06-2 l,2-Dichloroethane 0.50 U 0.41 0 . 50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 l,2-Dich1oropropane 1.0 U 0.61 1.0 5.0 

Vl11(O
\1/

$IO. IO.IB.A SW846 



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

iA - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET IVWAI-MW03-1110A 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No.: SDG No.: SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID : J2254-14A 

Sample wt /vol: 5 . 00 (g/mL) ML Lab File ID: V6H7438.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/05 /20 10 

% Moisture: not dec. Date Analyzed: 11/09/2010 

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

)lG/ L Q DL LOD LOQ 

107-06-2 l,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 l,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

,JO.JO.JS.A SW846 



lA - FORM I VOA-l EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW07-lll0H 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No.: SDG No. : SJ2254 

Ma tr ix: (SOIL/SED/vVATER) WATER Lab Sample 10: J2254-15A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V6H7450.D 
----

Level: (TRACE / LOW /MED) LOW Date Received: 11 /05/20 10 

% Moisture: not dec. Date Analyzed: 11/09 /20 10 

GC Column: OB-624 10 : 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

pG / L Q DL LOO LOQ 

107-06-2 1,2-Dichloroe thane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 9.4 0.33 0.50 5.0 
78-87-5 1,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

sIO.IO.IB .A SW846 



1A - FORM I VOA- 1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANAL YS I S DATA SHEET IVWAI-MW07-111 0 

Lab Name: MITKEM 'LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No. : SDG No. : SJ2254 

Matrix: (SOIL /SED/WATER) WATER Lab Sample ID : J2254 -1 5F 

Sample wt/vol: 5.00 (g/mL ) ML Lab File ID: V6H7439.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/05/2010 

% Moisture: not dec. Date Ana l yzed : 11/09 /2 010 

GC Col umn: DB-624 ID: 0.2 5 (rom) Dilution Factor: 1. 0 

Soil Extract Volume: (uL) Soi l Aliquot Vo lume : (uL) 

Purge Volume: 5. 0 (mLl 

CAS NO . COMPOUN D 
CONCENTRATI ON: 

pG/L Q DL LOD LOQ 

107-06-2 1, 2-Dichloroethane 0.50 0 0 .41 0.50 5. 0 
71- 43-2 Benzene 9.5 0 .33 0 . 50 5.0 
78 - 87 - 5 1,2-Dichloropropane 1.0 0 0.61 1. 0 5.0 

,lO,IO.J8.A SW846 



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

1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW07 -1110A 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No. : SDG No.: SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J2254-16A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V6H7440.0 

Level: (TRACE/LOW/MEO) LOW Date Received.: 11/05/2010 

% Moisture: not dec. Date Analyzed: 11/09/2010 

GC Column: DB-624 10: 0.25 (rom) Dilution Factor: 1. 0 
-------------------------

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATI ON: 

)1G/L Q DL LOD LOQ 

107-06-2 1,2-0ichloroethane 0.50 U 0.41 0.50 5 . 0 
71-43-2 Benzene 9.5 0 . 33 0.50 5.0 
78-87-5 1,2-0ichloropropane 1.0 U 0 . 61 1.0 5.0 

sIO.IO.is.A SW846 
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1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW07P-ll10 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No.: SDG No.: SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J2254-17F 

Sample wt/vol: 5.00 (g / mL) ML Lab File ID: V6H7441 . D 

Level: (TRACE / LOW/MED) LOW Date Received: 11/05/2010 

% Moisture: not dec. Date Analyzed: 11/09/2010 

GC Column: DB-624 ID: 0 . 25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

llG/L 
Q DL LOD LOQ 

107-06-2 l,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 10 0.33 0.50 5.0 
78-87-5 l,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

5!O.!O.18.A SW846 



-----

1A - FORM I VOA-1 EPA SAMPLE NO~ 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW07P-1110A 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No . : J2254 Mod. Ref No . : SDG No . : SJ2254 

Matrix: (SO IL/SED/WATER) WATER Lab Sampl e I D: J2254 - 18A 

Sample wt/vol: 5.00 (g/mL) ML Lab File I D: V6 H7442.D 

Leve l: (TRACE/LOW/MED) LOW Date Received : 11 /05/20 10 

% Moisture: not dec. Date Analyzed : 11 /09/20 1 0 

GC Column : DB-624 10: 0.25 (nun) Dilution Factor : 1.0 

Soi l Extract Volume : (uL) Soil Al i q uot Volume: (uL) 

Purge Volume : 5. 0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION : 

J..IG/L Q DL LOD LOQ 

107-06-2 l , 2- Dichloroethane 0.50 U 0.41 0 . 50 5 . 0 
71-43-2 Benzene 9 . 5 0.33 0.50 5.0 
78-87-5 1, 2-Dichl oropropane 1.0 U 0.61 1.0 5 . 0 

'03 1 
sIO.IO. IS.A SW846 



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

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

lA - FORM I VOA-l EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-1l0410 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No .: J2254 Mod . Re f No .: SDG No.: SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J2254-l9F 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V6H7443.D 

Level : (TRACE/LOW/MED) LOW Date Received: 11/05/2010 

% Mo isture: not dec. Date Analyzed: 11/09/2010 

GC Column: DB-624 ID: 0.25 (rnm) Dilution Facto r: 1.0 

Soil Extract Volume: (uL) Soi l Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

IlG / L 
Q DL LOD LOQ 

107-06-2 1,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 1,2-Dichloropro pane 1.0 U 0.61 1.0 5.0 

sIO.IO.18.A SW846 



1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-1110A 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No.: SDG No.: SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J2254-20A 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V6H7444.D 

Level: (TRACE/LOW /MED) LOW Date Received: 11/05/2010 

% Moisture: not dec. Date Analyzed: 11 /09/2010 

GC Column: DB-624 ID: 0.25 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5 . . 0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

pG /L Q DL LOD LOQ 

107-06-2 1,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43- 2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 1,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

1 ,,, t1rJ0u 

slO.lO.lS.A SW846 



1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-TB01-110410 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No. : SDG No. : SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J2254 -21A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10 : V6H7445.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/05/2010 

% Moisture: not dec. Date Analyzed: 11/09/2010 

GC Column: DB-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

p.G/L 
Q DL LOD LOQ 

107-06-2 1,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 1,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

slO.IO.18.A SW846 

034 



-----

VOLAT

1A 

ILE ORG

- FORM I VOA-1 

ANICS ANALYSIS DATA SHEET 

EPA 

VWAI

SAMPLE NO. 

MW02-1110MS 

Lab 

Lab 

Name: 

Code : 

MITKEM LA

MITKEM 

BORATORIES 

Case No.: J2254 

Contract: 

Mod . Ref No. : SDG No. : SJ2254 

.Ma trix: (SOIL/SED/WATER) WATER Lab Sample ID: J2254-08FMS 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V6H7339. D 

Level: (TRACE/LOw iMED) LOW Date Received: 11/04/20 10 

% Moisture: not dec. Date Analyzed: 11 /0 4 /2 010 

GC Column: DB-624 ID: 0.25 (rom ) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

pG/L Q DL LOD LOQ 

10 7-06-2 1,2-Dichloroethane 52 0.41 0.50 5.0 
71-43-2 Benzene 49 0.33 0.50 5.0 
78-87-5 1,2-Dichloropropane 53 0.61 1.0 5.0 

slO.lO.lS.A SW846 
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1A - FORM I VOA-1 EPA SAMPLE NO . 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW02-1110MS 
o 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No. : SDG No. : SJ2254 

Matrix: (SOIL/SED/ WATER) WATER Lab Sample 10: J2254-08FMSD 

Sample wt / vol: 5.00 (g/mL) ML Lab File 10: V6H7340.D 
--------- ----------

Level: (TRACE / LOW/MED) LOW Date Received: 11/04/2010 

% Moisture: not dec. Date Analyzed: 11/04/2010 

GC Column: DB-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

pG/L Q DL LOD LOQ 

107-06-2 1,2-Dichloroethane 52 0.41 0.50 5.0 
71-43-2 Benzene 48 0 . 33 0.50 5.0 
78-87-5 1,2-Dichloropropane 54 0.61 1.0 5.0 

P1 6,) v 

slo.io.18.A SW846 



lA - FORM I VOA-l EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW02- lll0AM 
S 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No. : SDG No. : SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J2254-09AMS 

Sample wt/vol: 5 . 00 (g/mL) ML Lab File 10: V6H7341.D 
- ---

Level: (TRACE/LOW/MED) LOW Date Received: 11/04/2010 

% Moisture: not dec. Date Anal yzed: 11/04/2010 

GC Column: DB-624 ID: 0 . 25 (mrn) Dilution Factor: 1.0 

Soi l Extract Volume: (uL) Soil Aliquot Volume : (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

pG/L Q DL LOD LOQ 

107-06-2 1,2-Dichloroethane 51 0.41 0.50 5.0 
71-43-2 Benzene 49 0.33 0.50 5 . 0 
78-87-5 1 ,2-Dichloropropane 52 0 . 61 1.0 5 . 0 

037 
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lA - FORM I VOA-l EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW02-1110AM 
SO 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code : MITKEM Case No.: J2254 Mod. Ref No.: SDG No. : SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: J2254-09AMSD 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V6H7342.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/04/2010 

% Moisture: not dec. Date Analyzed: 11 /04/20 10 

GC Column: DB-624 10: 0.25 (mrn) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Vo lume : (uL) 

Purge Vo lume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

IlG/L Q DL LOD LOQ 

107-06-2 1,2-Dichloroethane 52 0.41 0.50 5.0 
71-43-2 Benzene 51 0.33 0.50 5.0 
78-87-5 1,2-Dichloropropane 55 0.61 1.0 5.0 

038 
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10 - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET IVWAH1W04-1110 

Lab Name: MITKEM LABORATORIES Contra c t: 

Lab Code: MITKEM Case No.: J 2254 Mod. Ref No.: SDG No .: SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J2254-01E 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S3H0517.D 

Le v el: (LOW/MED) LOW Extraction: (Type) SEPF 

% Mo isture: De c anted: (Y/ N) Date Re c eived: 11 / 03 / 2010 

Con centrated , Extrac t Volume: 

Injection Volume: 1.0 (uL) GPC 

1000 

Factor: 

(uL) 

1.00 

Date Extra c ted: 

Date Analyzed: 

11 / 05 /2 010 
--------~---------------------

11 / 24 / 2010 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION: 

UG/ L Q DL 100 LOQ 

91-20- 3 Naphthalene 1.4 0.96 1.0 1.0 
91-57-6 2-Methylnaphthalene 1. 0 U 0.94 1.0 1.0 

117-81- 7 Bis (2-ethylhexyl)phthalate 1.4 J 1. 3 5.0 5.0 

039 
sJO.IO.JS.A SW846 



1D - FORl'1 I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATtLE ORGANICS ANALYSIS DATA SHEET VWAI -MW05- 111 0 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No .: J2254 tvlod. Ref No. : SDG No. : SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID : J22S4 - 03E 

Sample wt/vol: 1000 (g/mL) ML Lab File ID : S3 HOS18.D 

Level: (LOW/MED) LOW Extraction : (Type ) SEPF 

% Moisture : Decanted: (Y/N) Da te Received: 11/03/2010 

Concentrated Extract Volume: 1000 
----------

Injection Volume: 1.0 (uL) GPC Factor: 

(uL) 

1 . 00 

Date Extracted: 

Date Analyzed : 

11 /0 5 /20 10 
---------------------
11/24/2010 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COM POUND 
CONCENTRATION: 

UG / L Q DL LOD LOQ 

91-20-3 Naphthalene 1.7 0 .96 1.0 1.0 
91 - 57-6 2 - Methy lnaphthalene 20 0.94 1.0 1.0 

117-81-7 Bis(2-ethylhexyl)pht halate 5 . 0 U 1.3 5.0 5.0 

,. 4! 0 
',, : 

slO. lO. 18,A SWB.4 6 



1D - FORrvl I SV- 1 CLIENT SAMPLE NO . 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-110210 

Lab Name: .MITKEM LABORATORIES Contract : 

Lab Code: MITKEM Case No.: J2254 Mod . Ref No.: SDG No.: SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample I D: J2254 - 05E 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S3H0519 .D 

Level: (LOW/MED) LOW Extraction : (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received : 11/03/2010 

Concentrated Extract Volume: 1000 (uL) 
----------

Injection Volume : 1.0 (uL) GPC Factor: 1.00 

Date Extracted: 

Date Analyzed : 

11/05/2010 
----------------------
11/24/2010 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION: 
CAS NO. COMPOUND LOQQ LODDLUG/L 

91-20-3 Naphthalene 1.01.0 U 0 . 96 1. 0 
91-57 - 6 1.02- Methylnaphthalene 1.0 0 . 94 1.0U 

117 - 81 - 7 5.0Bis(2 - ethylhexyl)phthalate 5 . 0 5.0U 1.3 

04 1 
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1D - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET IVWAI-MW02 -1110 

Lab Name: MITKEM LABORATORIES 

Lab Code: MITKEM Case No.: J2254 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol: 1000 (g/mL) ML 

Level: (LOW/MED) LOW 

% Moisture: Decanted: tY/N) 

Concentrated Extract Volume: 1000 (uL) 

Injecti on Vol ume: 1.0 (uL) GPC Factor: 1.00 

GPC Cleanup: (Y/N) N pH: 

Contract: 

Mod. Ref No.: SDG No.: SJ2254 

Lab Sample 10: J2254 - 08E 

Lab File 10: S3H0520.D 

Extract iOfl: (Type) SEPF 

Date Received: 11/04/2010 

Date Extracted: 11/05/2010 
---------------------------

Date Ana l yzed: 11/24/2010 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION : 

UG/L Q DL LOD LOQ 

91 - 20-3 Naphthalene 1.0 U 0.96 1.0 1.0 
91 - 57 - 6 2 -Methylnaphthalene 1.0 U 0.94 1.0 1. 0 

117-81-7 Bis(2-ethylhexyl)phthalate 5.0 U 1. 3 5.0 5.0 

slO.IO. IB.A SW846 
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1D - FORM I SV-1 CLIENT SN~PLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-110310 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No.: SDG No.: SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J2254-10A 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S3H0523.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 11/04/2010 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 11/05/2010 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 11/24/2010 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOOND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 

91--'20-3 Naphthalene 1.0 U 0.96 1.0 1.0 
91-57~6 2-Methylnaphthalene 1.0 U 0.94 1.0 1.0 

117-81-7 Bis(2-ethylhexyl)phthalate 5.0 U 1.3 5.0 5.0 

sIO.lO.IB.A SW846 

043 



1 10 - FORM' I SV- l CL I ENT SAMPLE NO. 

SEMIVOLATI LE ORGANICS ANALYSIS DATA SHEET I VWAI -MW03-111 0 

Lab Name: MITKEM LABORATORIES Contract : 

Lab Code: MI TKEM Case No .: J 2254 Mod. Re f No .: SDG No. : SJ2254 

Matrix : (SOIL/SED/WATER) WATER Lab Sample 10: J2254 -1 3E 

Sample wt / vol : 1 000 (g/mL) ML Lab File 10: S3HOS2 4.D 

Level : (LOW / ME D) LOW Extraction : (Type) SEPF 

% Mois ture : Decanted : (Y/N) Date Rece i ved : 11 /0 5 / 20 10 

Concentrated Extract Volume : 1 000 (uL ) 
-------

Injection Vo l ume : l.0 (uL) GPC Factor : l.00 

Date 

Date 

Extracted: 

Analyzed: 

11/05/20 10 
----------------------
11/24/20 10 

GPC Cleanup : (Y / N) N pH : Dilution Factor: 1. 0 

CAS NO . COMPOUND 
CONCENT RATI ON : 

UG/L Q DL LOD LOQ 

91 - 20 - 3 Naphtha l ene 1. 0 U 0 .96 1. 0 1. 0 
9 1- 57 - 6 2 - Methy l naphthalene 1. 0 U 0 . 94 1.0 1.0 

117 - 81-7 Bi s(2 - ethyl hex y l)phtha l a t e 5 . 0 U 1.3 5 . 0 5 . 0 

044 
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1D - FORM I SV-1 CLIENT S~jPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI -MW07 -1110 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code: MITKEM Case No.: J2254 Mod. Ref No.: SDG No.: SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J2254-15E 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S3H0525.D 

Level: (LOW/MED) LOW Extraction : (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 11/05/2010 

Concentrated Extract Volume: 1000 (uL) Date Extra c ted: 11/05 /20 10 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 11 /24/2010 

GPC Cleanup: (Y /N) N pH: Dilution Factor: 1.0 

CAS NO . COMPOUND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 

91-20-3 Naphthalene 7 .9 0.96 l.0 l.0 
91-57-6 2 -Methylnaphtha lene 7.7 0.94 l.0 l.0 

117-81-7 Bis(2-et hylhexyl)phthalate 5.0 U l.3 5.0 5.0 

" 

sIO. IO.IS.A SW846 



10 - FORM I SV-1 CLIENT SAMPLE NO. 
SEMI VOLAT ILE ORGAN I CS ANALYS I S DATA SHEET VWAI - MWO 7 P- 111 0 

Lab Name : MITKEM LABORATORIES Contract : 

Lab Code: MITKEM Case No. : J2254 Mod . Ref No .: SDG No. : SJ2254 

Matr i x : (SOIL/S ED/WATER) WATER Lab Sample ID : J2254 - 17E 

Sampl e wt/vol : 1000 (g/mL ) ML Lab File I D: S3H0526 . D 

Leve l: (LOW / MED) LOW Extrac t i on: (Type) SEPF 

% Mo i sture: Decanted: (Y/N) Date Received : 11 /05/2010 

Concentrated Extract Vo l ume: 100 0 (uL) Date Ex t racted: 11/05/20 10 

Inj ect i on Vol ume : 1.0 (uL ) GPC Factor: 1.00 Date Ana l yzed : 11/ 25/2010 

GPC Cleanup: (Y/N) N pH: Dilut i on Fa c tor: 1 . 0 

CAS NO . COM POUND 
CONCENTRATI ON : 

UG / L Q DL LOD LOQ 

91 - 20 - 3 Napht h a l ene 10 0 . 96 1. 0 1.0 
91 -57 - 6 2 - Meth y l naphtha l ene 9.9 0 . 94 1. 0 1.0 

117-81 - 7 Bis(2 - ethyl hexyl}phtha l ate 5.0 U 1.3 5.0 5.0 

04 6 
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10 - FORM I SV-1 CLIENT SAlVJPLE NO. 

SEMI VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-110410 

Lab Name: MITKEM LABORATORIES 

Lab Code : MITKEM Case No.: J2254 

Matrix: (SOIL /SED/WATER) WATER 

Sample wt/vol: 1000 (g/mL ) ML 

Leve l: (LOW /MED) LOW 

% Moisture: Decanted: (Y/N) 

Concentrated Extract Volume: 10 00 (uL) 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 

GPC Cleanup: (Y/N) N pH: 

Contract: 

Mod. Re f No.: SDG No.: SJ2254 

Lab Sample ID: J2254-19E 

Lab File 1D: S3H0527.D 

Extraction: (Type) SEPF 

Date Received: 11/05/2010 

Date Extracted: 11/05/2010 
-----------------------

Date Analyzed; 11 /25 /201 0 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 

91-20-3 Naphthalene 1.0 U 0.96 1.0 1. 0 
91 -57-6 2-Methylnaphthalene 1.0 U 0.94 1.0 1.0 

117-81- 7 Bis(2-ethylhexyl)phthalate 5.0 U 1.3 5.0 5.0 

047 
.•lO.lO.18.A SW846 



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

1D - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW02-1110MS 

Lab Name: MITKEM LABORATORIES Contract: 

Lab Code~ MITKEM Case No.: J2254 Mod. Ref No.: SDG No.: SJ2254 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: J2254-08EMS 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S3H0521.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Da te Received: 11/04/2010 

Concentrated Extract Volume: 100 0 (uL) Date Extracted: 11/05/2010 

Injection Volume: 1. 0 (uL) GPC Factor: 1. 00 Date Analyzed: 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION: 

UG/L Q DL 10D 10Q 

91-20-3 Naphthalene 36 0.96 1.0 1.0 
91-57-6 2-Methy1naphtha1ene 39 0.94 1. 0 1.0 

117-81-7 Bis(2-ethylhexyl)phtha1ate 45 1.3 5.0 5.0 

048 
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1D. - FORM I SV- 1 CLIENT SAMPLE NO . 

SEMI VOLATILE ORGAN ICS ANALYS I S DATA SHEET VWAI-MW02 -1110MS 
D 

Lab Name : MITKEM LABORATORIES Contract : 

Lab Code : MITKEM Case No.: J2254 Mod . Ref No.: SDG No.: SJ2254 

Matr i x: (SOIL/S ED /

Sample wt/vol: 

WAT ER) 

1000 

WATER 

(g/mL ) ML 

Lab 

Lab 

Samp le ID: 

File ID : 

J2254 -0 8E

S3H0522.D 

MSD 

Level: (LOW/MED ) LOW Extraction: (Type) SEPF 

% Moisture : Decant e d : (Y/N) Date Rece ived: 11/04/2010 

Concentrated Extract Volume : 1000 (uL j Date Extracted : 11 /05/2010 

Injection Volume : 1. 0 (uL) GPC Fac t or : 1. 00 Date Ana l yzed: 11 /24/20 10 

GPC Cleanup : (Y/N) N pH : Dilution Factor : 1. 0 

CAS NO . COMPOUND 
CONCENTRATION : 

UG/L Q DL LOD LOQ 

9 1-20 - 3 Naphthalene 33 0 . 96 1. 0 1. 0 
91-57 - 6 2-Methylnaphthalene 35 0.94 1. 0 1. 0 

117 - 81 - 7 Bis(2 -ethylhexy l )phthalate 49 1. 3 5 . 0 5.0 

049 
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------------------------------------

u.s. EPA - e LP 

1 EPA SAMPLE NO . 

INORGANIC ANALYSIS DATA SHEET tVWAI-MW0 2-1 11 0 

Lab Name : Mitkem Laborat or ie s Contract : 933562, N62 

Lab Code: MITKEM Case No . : SAS No . : SOG No.: SJ2254 

Ma t r i x (so i l / water): WATER Lab Sample 10: J2254-08 

Level ( low/med): MEO Date Received: 11/04/2010 

% Solids : 0.0 

Concentration Units (ug/ L or mg/kg dry weight): UG/L 

CAS No. Analyte Concentration C Q M MOL LOD PQL 

7439-89-6 Iron 100 U P 31. 0 100 200 

7439-96-5 Manganese 70 . 7 J" 01 p 10.0 10.0 50.0 

Conunents : 

U50FORM I - IN SW846 

0328 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET iVWAI-MW03-1110 

Lab Name: Mitkem Laboratories Contract: 933562, N62 

Lab Code: MITKEM Case No.: SAS No.: SOG No.: SJ2254 

Matrix (soil/water): 

Level (low / med): MEO 

WATER Lab Sample 10: 

Date Received: 

J2254-13 

11/05/2010 

% Solids: 0.0 

Concentration Units (ug / L or mg/kg dry weight): UG / L 

CAS No. Analyte Concentration C Q M MOL 100 PQL 

7439-89-6 Iron /DO -w...o.. )Y IA M6L P 31. 0 100 200 

7439-96-5 Manganese 589 0'" 01 p 10.0 10.0 50.0 

Coimnents: 

FORM I - IN SW846 ,,' 051 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 

INORGANIC &\JALYSIS DATA SHEET IVwAI-MWOS -111 0 

Lab Name: Mitkem Laboratories Contract: 93356 2, N62____________________________________ L-__________________~ 

Lab Code: M1TKEM Case No. : SAS No. : SDG No.: SJ2254 

Matrix (soil/water): WATER Lab Sample 1D: J2254-03 

Level (low/med): MED Date Received: 11 /03/2010 

% Soli ds: 0.0 

Concentration Units (ug/L or mg / kg dry weight): UG/L 

CAS No. Analyte Concentration C Q M MDL LOD PQL 

7439-89-6 Iron 311 :r- OT p 31. 0 100 200 

7439-96- 5 Manganese 1300 To' p 10.0 10 .0 50.0 

Corrunents: 

FORl'l1 I - IN 

0~3i 

053 
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U, S. EPA - CLP 

1 EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET r AI-MW07-1110 

Lab Name: Mitkem Laboratories Contract: 933562, N62 __ 

Lab Code: MITKEM Case No.: SAS No . : SDG No.: SJ2254 

.. Matrix (soil/water): WATER Lab Sample ID: J2254-15 

Level (low / med ) : MED Date Received: 11/05/2010 

% Solids: 0.0 

Concentrati on Units (ug / L o r mg / kg dry we i ght ): UG / L 

CAS No. Analyte Concentration C Q M MOL LOO PQL 

7439-89-6 Iron 51.1 ~ 0"UT P 31. 0 100 200 

7439-96-5 Manganese 222 JoT P 10.0 10.0 50.0 

Comments: 

FORM I - IN SW846 054 

0332 
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REPORT NARRATIVE 


Mitkem a Division of Spectrum Analytical, Inc. 


Client: CH2M-HiII, Inc. 


Project: CTO-0083 Vieques AOC E and I 


Laboratory Workorder I SDG #: J2254 


SW8466010C 

No or unusual conditions were encountered unless a 
Notification Form, or other record of communication is included with the 

Documentation. 

H. 	 HOLDING TIMES 

A. 	 Sample Preparation: 

All samples were prepared within the oa-SOE~cltlea holding times. 

B. 	 Sample Analysis: 

All samples were analyzed within the oa-sDE~cITlea holding times. 

III. METHODS 

Samples were analyzed following procedures in test code: SW846 601 OC 

IV. PREPARATION 

Aqueous Samples were prepared following 
ICP _W_PR(3005A) 

in test code: 

V. INSTRUMENTATION 

The following instrumentation was used to n",r1"f')rm the analyses: 

Instrument Code: OPTIMA2 
ICP 

3100 XL 
Manufacturer: Perkin-Elmer 
Model: 3100 XL 

VI. ANALYSIS 

A. Calibration: 

Calibrations met the method/SOP criteria. 

B. 	 Blanks: 

055 



All method blanks were within the acceptance criteria, 

C. 	 Spikes: 

1. 	 Laborata.:y Control Spikes (LCS/LCSD): 

Percent recoveries and RPD for lab control samples were within the QC limits. 

2. 	Matrix (MS): 


No Client-requested MS analysis was included in this SDG. 


D. 	 Post Digestion/Distillation Spike (PDS): 

No PDS was performed on any sample in this SDG. 

E. 	 Duplicate 

··No client duplicate analysis was included in this SDG. 

F. 	 Serial Dilution (SD): 

No SD was on any in this 

G. 	 Samples: 

No other unusual occurrences were noted during 

No in this SDG 

I certify that this data is in compliance with the terms and conditions 
to by the client and Mitkem, technically and for except for the 
conditions noted above. Release of the data contained in this hardcopy data 

has been authorized by the Laboratory or person, as 
verified by the following signature. 

Date: ---1.-'=--l-'---"-+~"'---------
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I=Na2 S203 
8= NaHS04 

2=HCl 
9= . 

4=HN03 

10= 
5=NaOH 

DW=Drinking Water GW=Groundwater WW=Wastewater 
O=Oil SW= Surface Water SO=Soil SL=Sludge A=Air 
Xl= X2= X3= 

G=Grab C=Cornposite 

,,'0 E-mail to ___________________ 

EDD ForrnatL___________________ 

-·..t6 

6=Ascorbic Acid 
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MITKEM 
LABORATORIES 

AOIVISIO~ OF SPECTRUM ANALYTICAL, INC. Featuring HANIBAL TECHNOLOGY 

Report To: (H2A1 t\ !LL-

Project Mgr.: Sf~Ah /]/'('{.,«1 

CHAIN OF CUSTODY RECORD 

Page~of~ 

Invoice To: CI-I2MillLL Project No.: 3q 2. 48S'. PI; Ek 

Site Narne: Aoc:[ 

Location: Vr«(v-"':> State: PR. 

Sarnpler(s): Ke~i •B~/-ror 7jC.hrD B~-t:d 


P.O. No.: _____ RQN: ____ 

Special Handling: 
TAT- Indicate Date Needed : _____ 

All TATs subject to laboratory approval. 
Min. 24-hour notification needed for rushes. 
Samples disposed of after 30 days unless 
otherwise instructed. 

175 Metro Center Boulevard· Warwick, RI 02886-1755·401-732-3400· Fax 401-732-3499 • www.mitkem.com 

http:www.mitkem.com


'- I 
Special Handling: 

TAT- Indicate Date Needed: 

CHAIN OF CUSTODY RECORD All TATs subject to laboratory approval. 
Min. 24-hour notification needed for rushes . 

. Samples disposed of after 30 days unless 
ADIV~ION Of SPECIlWM ANALYTICAL. INC. FeaturingHANIBAL TECHNOLOGY Page~of~ otherwise instructed. 

Report To : CH2m HILL Invoice To : CH2,N? HILL Project No.: 5424&S. PI ,FK 
Site Name: k)(~I 

Location: lL(~tr'~ State : Pi. 
Sampler(s) : ~I 1?.,J/~r / (),rl·~ R:~~d 

Project Mgr.: ~1211~~ 13;c".u{ P.O. No.: RQN: I 
f 

I=Na2S203 2=HCl 3=H2S04 4=HN03 5=NaOH 6=Ascorbic Acid 7=CH)OH ' .. ' , ,tlstJ~J'¢~,~ij@\;:b: t<6Qe.r15e,iQW, :" .. ':.<~;ff_:~i~~~~~~::'~(,:tf': '~ 8= NaHS04 9= 10= II = 
' - "', '" <', \ '., ' . . ~:: . j,':Aria.lY~es.; .,:;' . T;' _,)DW=Drinking Water G W=Groundwater WW = Wastewater . .". '(Jqn,tain~:rs , 'i QA/QC Reporting Level 

O=Oil SW= Surface Water SO=Soil SL=Sludge A=Air en ~ o Level I o Level IIen en C'XI= X2= X3= en ~ en ~ ~ 0 oj ~ ~ o Level III o Level IV 
> '-< (3 . g H.~ ~ 

.... 
<I) '-< ~ o OtherG=Grab C=Composite <:t: .0 oj </l

0 E ~ '" :t;:1~ 
~<I) 

:>< > <:t: U p:; ~ 0. 'E 4-< 4-< 4-< 4-< ~ -~ 
State specific reporting standards: 

;>, oj 0 0 0 0 ..( 

Lab Id: Sample Id: Date: Time: 
f-< ~ 'II: 'II: 'II: 'II: V'i t:c 

l:'!l'l:;r" '~l~: ,,' VIM'4't - MWo'1 - /II/) tf/Z/2010 (}'110 G b-W 2.. 2. z f J O,4r....tr,.,.., "'H«V5,J~" fp/M..~.,:;.Q' ,:t't~I\ 

l~!%~I~~~ " 11 /2./2.ojO oqz. () &- Lv 2. 2 2 r I 
r 

Vw.4-X, .11wOf, 1110 04f11<1'("'~ Frill< ;/X)Oh fe/,un 
.~~, !ifo:&iJ.,~~ trW'4I,. Osokl/ollO II /Z}t; 0 If] liZ) f:r &~ 2 2

/ 

.......~>- ",~, ~ 

~~~<J::~~ , 'f~·:~:t~~~~~ { 

:9: C'_' .. i" '" 
.f!,:'\;;" ;,.,!jI~ . 
.~~.~ .~~}~~:~~~~~:~ 
, 'l':~:t~ ~' . . )1 ;~ 0, 

: . ~;t:· ;i:r:', ' :::~~~.r~~, 
~;.~X :;'~ j : . 

': .-:',,' . ;'~, ''''''r 
. ~";:' •.~ 'ft.... 

,:_ 0 E-mail to .", : '.=:" 1-&;'Mh:fdJiisbed.bv ;·~. ,~~\ ,:..;; ~: ;" . )~ ~: i;J::,R~e,e.i'v€d b~~ J; .. ~'*.~" ' .. :., ,;~ ",", ':1;)~~!~';. ,,: 1"'~');hne: ' .., 

EDD Format 
// Qc4;c. J'j2./20/0 12.30~ ~ ....... . . ..... . .. .. 

ct; P {:7>tfil0 l:6(r~ . Ii 13/t~ Dr~t)O( 1 . ;;I ~r 7C£~tf( 
· ~ :''''··i/I-·· - : t-~r" ~~~;:' ',:'1 . : ~ ,. ''';('-~ !>" i'; ;Li~tj , t> \ ~/.,!@dn;diiioJ.?,';\!l2on:re0eipt:'f;,: ' .' ~,€tI ~:i~:Ambl'¢i1't.~7 .';90,""-. "f' ::,; .=;:: " .. , 

". L," _, ' " ,,-, ~:_" ., ",' . ' ,~,"" ~> ,,, _"ioo .. , ,'c r . ·• .;. _' d.'~ "t" ::J. .., ,;~ . . .: ••' " 
/ 

175 Metro Center Boulevard· Warwick, RI 02886-1755· 401-732-3400· Fax 401-732-3499· www .mitkem .com 



Special Handling: 
TAT- Indicate Date Needed: ______MITKEM 

LABORATORIES CHAIN OF CUSTODY RECORD All TATs subject to laboratory approval. 
Min. 24-hour notification needed for rushes. 
Samples disposed of after 30 days unless 
otherwise instructed. ADI'ISIO~ OF SPECTRUM ANALYTICAL. INC. Fearuring HANIBAL TECHNOLOGY " Page~ofL 

Report To : C (:12411:','0 Invoice To: CfILM H//j 

Project Mgr.: SRpk.. Be'NII P.O. No.: _____ RQN: 

I=Na2S203 
8= NaHS04 

2=HCl 
9= 

4=HN03 
10= 

5=NaOH 

DW=Drinking Water GW=Groundwater WW=Wastewater 
O=Oil SW= Surface Water SO=Soil SL=Sludge A=Air 
Xl= X2= X3= _____ _ 

G=Grab C=Composite 
(1) 

0.. 
;>., 

E-< 

tJ E-mail to ___________________________ ~ 

EDDFonnat 
L 
_________________________________ 

C) 

'E 
oj 

"> 

7=CH3OH 

[ ,i Cont~ine~s: " .. 
(I) 
(I) 

(I) 
~ oj 

(I) 

.SOl 6 -"l 
> .... 0 .g<t: 

(1) ....
..D oj 

'"0 s (1) 
~ > <t: U 0... 

'+-< '+-< '+-< '+-< 
0 0 0 0 

=l:t: =ti: =l:t: 

Project No.: 

Site Name: 

Location: 

Sampler(s): 

1'£24 ~r, f r. FK 
AOC-! 

~'li/A~ State:~ 

ke~i Budleel { A1'(> Ruvf 

o Level I o Level II 

o Level III o Level IV 

o Other _______ 

State speci fic reporting standards: 

d 

175 Metro Center Boulevard· Warwick, RI 02886-1755 • 401-732-3400· Fax 401-732-3499 • www.mitkem.com 



Special Handling: 
TAT- Indicate Date Needed: ______MITKEM 

LABORATORIES CHAIN OF CUSTODY RECORD AlI TATs subject to laboratory approval. 
Min. 24-hour notification needed for rushes. 
Samples disposed of after 30 days unless 
otherwise instructed . ADIVISI()'~ Of SPECTRUM ANALYTICAL. INC. FealUring HANIBAL TECHNOLOGY Page~of ) 

Report To: CH2M Hill Invoice To: CH1M !U4 Project No.: j612.'1 ~ P-f t PI< 
Site Name: f/fJ1.-l 
Location' V~.--~~I<~l~V~~~----------
SampJer(s): J<eJ1'. State :---E.£.. 

Project Mgr.: =s]-i/Jbe. I3lf1llJ 
I 

P.O. No.: RQN : _____ 
'0 1 R....tl-fr leAn's /(&J 

I=Na2S20) 2=HCl 3=H2S04 

8= NaHS04 9= VYlnr. 
4=HNO) 

10= 
5=NaOH 6=Ascorbic Acid 7=CH30H 

11= 

DW=Drinking Water GW=Groundwater WW=Wastewater 
O=OiJ SW= Surface Water SO=Soil SL=Sludge A=Air 
XI= X2= X3= 

G=Grab C=Composite 

Time: 

I , J0 

DE-mail to __________________ 

EDD FormatL ___________________ 

Ji£~~i'I!~ts;, 

'" 
'" ~ '" :§ 6 '" «l 

> .... 6 .g« <I.l 
~.0 

'"0 6 ~ «lx > « () ~<I.l 'f~ ~ ~ "-< 4-,
>-. ro 0 0 0 0

E-< ~ =I:t: =I:t: 'It: 'It: 

2. 2. 
2 
-

2. 

(,... I&w 2

.. ~--- .... ---~,.. 

o Level I o Level II 

o Level III o Level IV 

o Other ____----'-_ 

State specific reporting standards: 

...:J 
XIXIX {).l.ff 

x 
P( 

P\ 

Dat~'" lk1~: 

113 0 

jl/~/j() GO','S7 
... ~.~.... ,..,--.--~~-. 

175 Metro Center Boulevard· Warwick, RI 02886-1755· 401-732-3400· Fax 401-732-3499· www.mitkem.com 
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Special Handling: 
TAT- Indicate Date Needed: _____

MITKEM 
LABORATORIES CHAIN OF CUSTODY RECORD AJI TATs subject to laboratory approval. 

Min. 24-hour notification needed· for rushes . 
. Samples disposed of after 30 days unless 

otherw ise instructed. AillVISION OF SPECTRUM ANALYTICAL,INC. FeaturingHANIBAL TECHNOLOGY Page 

Report To: CH2A1 t/.'II Invoice To: CHzM HI'II 

Project Mgr. : S'fil7h,,, g;~.,Vl
I 

PO. No.: _____ 

I=Na2S203 
8= NaHS04 

2=HCI 
9= 

3=H2S04 4=HN03 
10= 

5=NaOH 

DW=Drinking Water GW=Groundwater WW=Wastewater 
O=Oil SW= Surface Water SO=Soil SL=Sludge A=Air 

6=Ascorbic Acid 
11 = 

Xl= X2= X3= ______ ~ 
,~ 

> 
--<
0:>< >~ I '5 4-< 

;>., ro 0 
f--< ~ =It 

G=Grab C=Composite 

r;, c;:w 7 
&- Cw 2 
(;,. &W 7 

6-w 2
C-w :2.. 

C.W 2... 

&-w 2

&W 2
trw 2.. 

EDDForrnatL_____________________________ 

C) 

of-L 

Project No.: 512 4 ~£ PI, EK. 
Site Name: tft2L-I 

RQN: ____ 

Location : V,e.cillJ State: -<.f)...L'R____ 

!(et1j{ 8wHer /{j,/"!) R~d 
J I

Sampler(s) 

7=CH30H 

t.C6ntait:J.~~s,: . QAJQC Reporting Level 

C/l
C/l C/lco C/l

G ~ 

o Level I 

o Level III 

o Level II 

o Level IV 
.... 0 

.~<1) .....e co C/l
E 2 ro 

--< U i5:: 
4-< 4-< "

o Other _______ 

State specific reporting standards: 
0 0 0 

=It =It +t: 

." :\(. 

175 Metro Center Boulevard· Warwick, RI 02886-1755 • 401-732-3400 • Fax 401-732-3499· www.mitkem.com 
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Special Handling: 

NI ITKEM 
LABORATORIES CHAIN OF CUSTODY RECORD 

T AT- Indicate Date Needed: _____ 
All TATs subject to laboratory approval. 

Min. 24-hour notification needed for rushes. 
Samples disposed of after 30 days unless 
otherwise instructed. ADiVISIONOF SPECTRUM ANALYTICAL.INC. FealUnngHANIBAL TECHNOLOGY Page - L of _(_ 

Report To: CH2M H{lJ Invoice To: CH2d1 tJrJ/ 

Project Mgr.: 5tfJ2ht't Bn,,,J, po. No.: _____ RQN: ____ 

1=Na2S20) 2=HCl 3=H2S04 4=HN03 5=NaOH 
8= NaHS04 9= v'VlOreS·uvrt!\ 10= 

6=Ascorbic Acid 7=CH30H 

DW=Drinking Water GW=Groundwater WW=Wastewater 
O=Oil SW= Surface Water SO=Soil SL=Sludge A=Air 
XI= X2= X3= 

G=Grab C=Composite 

/2./0 

o E-mail to __________________ 

EDD FormatL __________________ 

o 

(l.) 

0
;>.. 
f-

II = 

on 
C;; 
:> 
<r: 

x 0 
"5 > 

.......ro a 
~ ::tI: 

GW 
t-W 

U) 
U) onro on
(3 ~ 
.... 0 

·3(l.) ....
..0 ro U)

E ~ ~ <r: u r::L. 
....... ....... '-H 
a a a 

::tI: ::tI: ::tI: 

2 2. 
.2 2
2.. 

2. 

Project No.: 3124~,r, F-r,PK. 
Site Name: Me-I 

Vi'<'gVi'J State:-E/I 

Sampler(s): Ke~i f3",*,.er /Chr[> t?-"-ftA 
Location : 

",. 

': 

o Level I o Level II 

o Level III o Level TV 

o Other _______ 

State specific reporting standards: 

o 

175 Metro Center Boulevard· Warwick, RI 02886-1755· 401-732-3400· Fax 401-732-3499· www.mitkem.com 
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TECHNICAL MEMORANDUM 	 CH2MHILL 


Analysis Groups v. Analytical Methods for Navy 
CLEAN lOOO-CTO-0083 Vieques AOC I First Post
Injection Event 

PREPARED FOR: 	 Ed Lawler/Mitkem 

PREPARED BY: 	 Zamboni, Michael! WDC 

COPIES: 	 Jennifer Myers/WDC 
Juan Acaron/ GNV 
Angela Barch/ ATL 

DATE: October 15, 2010 

PROJECT NUMBER: 392485.FI.FK 

For this sample collection effort, the field team will mark the chain-of-custody for each 
sample to be analyzed for one or more of the following analysis groups: List I VOC (HCl), 
List I VOC (un pres ), List I VOC (AA), List I SVOC FMET AL, and/ or WCHEM. These 
analysis groups correspond to the following analytical methods: 

VOCs via SW-846 8260C (TCL from Worksheet 15-6 List I). LOQ = 
5ug/L for all compounds. Preserved with HCl time = 14 
days) . Note that this will likely be marked and 
we do not intend to analyze these samples 

List I VOC (unpres): 	 VOCs via SW-846 8260C (TCL from Worksheet 15-6 List I) . LOQ = 
5ug/L for all compounds. Unpreserved (holding time =7 days) . 

List I VOC (AA): 	 VOCs via SW-846 8260C (TCL from Worksheet 15-6 List I). LOQ = 
5ug/L for all compounds. Preserved with 4:1 molar (AA: 
persulfate) ascorbic acid (holding time = 7 days) . 

List I SVOC: 	 SVOCs via SW-846 8270D (TCL from Worksheet 15-7 List I). LOQ = 
lug/L for Naphthalene and 2-Methylnaphthalene and LOQ =5ug/L 
for bis(2-ethylhexyl)phthalate. 

FMETAL: 	 Field-Filtered Iron and Manganese via SW-846 6010B. 

WCHEM: 	 Sulfate and Nitrate via EPA 300.0 
Total Organic Carbon (TOC) via SM5310B Quad 

Note that the acronym "H" refers to "hold for analysis" and that we do not intend to 
analyze these samples at this time. 

Please ensure that this memo is appended to each chain-of-custody record. 

,. 063WDCfTECHNICAL MEMORANDUM.DOCX 

http:392485.FI.FK


the 

at 401-732-3400 

l of 1 

Edward [Mitkem] 

From: MichaeI.Zamboni@CH2M.com· 

Sent: November 05, 2010 2:48 PM 

To: Edward Lawler [Mitkem] 

Cc: MichaeLZamboni@CH2M.com; Victoria.Brynildsen@CH2M.com; Stephen.Brand@CH2M.com; Brett.Doerr@CH2M.com 

Subject: RE: Vleques, final COC and Login and ... 


... and please pull those samples off of hold! We think the HCI v. AA v. unpres comparison will be I. 


Thanks for your help, Ed. Please let me know if table isn't legible for you and I'll resend it in Excel. 
Have a weekend! 

Thanks, 
Mike Z. 

From: Edward Lawler [Mitkem] [mailto:elawler@mitkem,com] 
Sent: Friday, November 05,2010 1:50 PM 
To: Zambonij MichaeljWDC; VictoriajVBO 
Subject: Vleques, final COC and 

Hi lVIike, Vickie--

Attached are the final COGs and for all the samples received from the 

to be someone's To-Do list. which was written on the back side of one of 
the Technical 
The other file is what 

pages. I assume all these items have been but in 
case ...... here it is again. 

Have a great weekend! 

--Ed 

Edward A, Lawler 
Deputy Director for Quality Mitkem Laboratories 
a Division of Spectrum Analytical Inc. featuring Hanibal Technology 
401-732-3400 x315 401-732-3499 (fax) 

This message is intended only for the use of the individual to whom it is and may contain 
information that is and exempt from under applicable law. If the reader 
of this message is not intended recipient, or the employee responsible for delivering the message to 

are hereby notified that any dissemination, distribution or copying of this 
If you have received this communication in error, please notify us 

COC ID Preservation 
VWAI-MW02-1110 HCI 

VWAI-MW03-1110 HCl 

VWAI-MW04-1110 HCI 

Lab Samp 
ID 

J2254-08A 

J2254-13A 

J2254-01A 

J2254-03A 

J2254-15A 

Action Rename (Client 

VWAI-MW02-1110H 

VWAI-MW03-1110H 

VWAi-MW04-1110H 

VWAl-MW05-1110H 

VWAI-MW07-11 OH 

j 064 

mailto:elawler@mitkem,com


( 
MITKEM 

Sample 

Reviewed By: 

F:.:::..:.:.:...:....::...::.L::..::.::.:.----~!-.Lp::....::;:,~----...,.......------F:.:::..:.:-=--..::::....:....:....:::..........-::...:........!.-.l...-...,.......-__1Headspace or 
t--_,P_r_es_e,rv_a_t_io,n......,(-,-p_H"'T)_--I VOA Air Bubble;:: i 

1) Cooler Sealed 

Seal(s) 

4) Chain-of-Custody 

Cooler Temperature 

IR Temp Gun 10 

Coolant Condition 

6) Airbilf(s) 

Airbill 

7) Samples Bottles 

8) Date 

9) Time ,",,""~O"tor< 

Preserv ative 

Form 

Hel 1/4" 

~rokenl 
{v 

No.: 
VOA Matrix 

US Unpreserved Soil A Air 

UA = Unpreserved Aqueous H 
M MeOH E Encore 

N NaHS04 F Freeze 
Condition Notification/Corrective Action Form yes I no 

Rad OK es I no 

Y:\Controlied Forms\QAF.0006 ",...".,.,,..10 condition form 065 



LASORATORIES 
Sample Condition F,orm 

Page 

Received By: 

Client Project: 

1) Cooler 

Custody Seal(s) 

3) 

4) 

5) Cooler 

IR Temp Gun ID 

Coolant Condition 

6) Airbill(s) 

Airbill Number(s) 

7) Bottles 

8) Date Received 

9) Time Received 

~roken/ 

Preservative Name/Lot No.: 

M;: ;tc£v6/L 

/k,/7 
Sample Condition Notification/Corrective Action F

Form ID: QAF.0006 

Mitkem Work Or

UA= r",,,,"'n,,,r; Aqueous 

M == MeOH 

N NaHS04 

orm yes I no 
RadOK 

der #: 

A Air 
H:::: HCI 

E:::: Encore 

F:::: Freeze 

I no 
Y:\Controlled ""'n',.,lo condition form 

056 



MITKEM LABORATORIES 


1) Sealed 

2) Custody Seal(s) 

3) Custody Seal Number(s) k 

4) Chain-of-Custody 

Cooler 

IR, Temp Gun ID 

Coolant Condition 

6) Airbill(s) 

Airbill 

7) Samples Bottles 

8) Date 

9) Time 

Preservative 

Intact I Broken I 

" 

No.: 

Form ID: 

Sample Condition Form 

Soil 
r----"----"'-'-f--"'-----------.-------+-=--:...:.......;~--.::.:---=-.:...!.....'--.....,---lHeadspace or 

Air Bubble ~ 
1/4" 

--~~----~--+-~~+__r--r_~_+--r~~----~
jJ 


Unpreserved Soil A Air 

UA Unpreserved Aqueous H = HCI 
M MeOH E Encore 

N NaHS04 F Freeze 
See Sample Condition Notification/Corrective Action Form I no 

Rad OK es I no 

Y:\Controiled Forms\QAF. 0006 condition form 067 



1. 

USEPA Region II 
SW846 Method 8260B VOA 

Date: August 2008 
SOP: HW-24, Rev. 2 

YES NO N/A 
PACKAGE COMPLETENESS AND DELIVERABLES 

CAS E NUMBER: _=J:.:J-!£dt-,=~",---------!...________ 

SITE NAME: \j ~ Pqll &t 

1.0 Data Completeness and Deliverables 

1.1 Has all data been submitted in CLP deliverable 
format or CLP Forms Equivalent? 

ACTION: If not, note the effect on review of the data in 
the Data Assessment narrative. 

2.0 Cover Letter, SDG Narrative 

2.1 Is a laboratory narrative, and/or cover letter 
signed release present? 

2.2 Are case number and SDG number(s) contained 
in the narrative or cover letter? 

~.L.J. __ 

ACTION: If not, note the effect on review of the data in 
the Data Assessment narrative. 

II. VOLATILE ANALYSES 

1.0 Traffic Reports and Laboratory Narrative 

1.1 Are the Traffic Reports, and/or Chain of Custodies 
from the field samplers present for all samples 
sign release present? 

ACTION: If no, contact the laboratory/sampling team for replacement 
of missing or illegible copies. 

1.2 Is a sampling trip report present (if required)? 

1.3 Sample Conditions/Problems 

- 6 VOA

068 

v 



OSEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: 	 HW-24, Rev. 2 

YES NO N/A 

1. 3.1 Do the Traffic Reports, Chain of Custodies, or Lab 
Narrative indicate any problems with sample receipt, 
condition of samples, analytical problems or special 
notations affecting the quality of the 
data? 	 j /' 

-~--

ACTION: If all the VOA vials for a sample have air bubbles or the 
VOA vial analyzed had c ir bubbles, flag all positive results 
"J" and all non-detects "R". 

ACTION: 	 If any sample analyzed as a soil, other than TCLP, contains 
50%-90% water, all data should be flagged as estimated 
("J"). If a soil sample, other than TCLP, contains more than 
90% water, flag all positive results "J" and all non-detects 
\\ R /I • 

ACTION: 	 If samples were not iced or if the ice was melted upon 
receipt at the laboratory and the temperature of the cooler 
was elevated (>lO°C), flag all positive results "J" and all 

non-detects non"OJ". 

&~~L /((L-Lf//o~ /r/Lf-q 
2.0 Holding Times ~ It /?-s- 'T~ 1-i./--vC

2.1 	 Have any volatile holding times, determined from date of 
collection to date of analysis, been exceeded? 

The maximum holding time for aqueous samples is 14 days. 

The maximum holding time for soils non aqueous samples is 14 
days. 

NOTE: 	 If unpreserved, aqueous samples maintained at 4°C for 
aromatic hydrocarbons analysis must be analyzed within 7 
days. If preserved with HCL acid to a pH<2 and stored at 
4°C, then aqueous samples must be analyzed within 14 days 
from time of collection. For non-aqueous samples for 
volatile components that are frozen (less than 7°C) or are 
properly cooled (4°C ± 2°C) and perserved with NaHS0 4 , the 
maximum holding time is 14 days from sample collection. If 

- 7 VOA

069 



USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

uncertain about preservation, contact the laboratory 

/sampling team to dete r mine whether or not samples were 
preserved. 

ACTION: 	 Qualify sample results according to Table 1: 

Table 1. Holding Time Actions for Trace Volatile Analysis 

Matrix Preserved Criteria Action 

Detected Associated Non-Detected Associated 
Compounds Compounds 

Aqueous No ::s7 days No qualifications 

No >- 7 days J R 

Yes ::s 14 days No qualifications 

Yes > 14 days J R 

Non Aqueous No ::s 14 days J R 

Yes ::s14days No qualifications 

YesfNo > 14 days J R 

3.0 	 Surrogate Recovery (CLP Form II Equivalent) 

3.1 	 Have the volatile surrogate recoveries been listed on Surrogate 
Recovery forms for each of the following matrices: 

a. 	 Water 

b. 	 Soil 

3.2 	 If so, are all the samples listed on the appropriate Surrogate 
Recovery forms for each matrix: 

a. 	 Water 

b. 	 Soil 

ACTION: 	 If large errors exist, deliverables are unavailable or 
information is missing, document the effect(s) in Oata 

- 8 YOA

," 070 



USEPA II Date: 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

Assessments and contact the ect 
officer/appropriate official 
/resubmittal, make any 
document effect in the Data Assessment. 

3.3 	 Were the te limits followed per le 2. If 
Table 2 criteria were not followed, the may use in
house per criteria SW-S46, Method sao sectionf 

9.7). compounds may be used as upon 
ana is requirements. 

Table 2. Surrogate Spike Recoverv Limits Water. 	 Soil/Sediments 

DMC Recovery Limits (%)Water Recovery Limits 
I A ~ 

u,vIi III; 80-1 70-130 

Dibromofluoromethane 80-120 70-130 

Toluene-dg 120 130 

Dichloroethane-d4 80- I 20 70-130 

Note: 	 Use above table if tory did not 
in house recovery criteria. 

Note: 	 Other may be used as upon the 
analysis requirements. 

3.4 	 Were outliers marked correctly with an asterisk? 

ACTION: 	 Circle all outliers th a red penc 

3.5 	 Were one or more volatile surrogate recove out of 
specification for any s Ie or method blank. Table 2. ~. 

If yes, were s es reanalyzed? 


Were method blanks reanalyzed? 


- 9 VOA

", 071 




USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

ACTION: 	 If all surrogate recoveries are > 10% but 1 or more 
compounds do not meet method specifications: 

1. 	 flag all positive results as estimated ("J"). 

2. 	 flag all non-detects as estimated detection limits 
("UJ") when recoveries are less than 
the lower acceptance limit. 

3. 	 If recoveries are greater than the upper acceptance 
limit, do not qualify non-detects, but qualify positive 
results as estimated "J". 

If any surrogate has a recovery of < 10%: 

1. 	 Positive results are qualified with ("J"). 
2. 	 Non - detects for that should be qualified as unusable 

( II R") . 

NOTE: 	 Professional judgement should be used to qualify 
data that have method blank surrogate recoveries 
out of specification in both original and 
reanalyses. The basic concern is whether the blank 
problems represent an isolated problem with the 
blank alone or whether :here is a fundamental 
problem with the analytical process. If one or 
more samples in the batch show acceptable 
surrogate recoveries, the reviewer may choose the 
blank problem to be an isolated occurrence. 

3.6 	 Are there any transcription/calculation errors 

between raw data and reported data? Ll 


ACTION: If large errors exist, take action as specified in 
section 3.2 above. 

4.0 	 Laboratory Control Sample(Form III/Equivalent) 

4.1 	 Is the LCS prepared, extracted, analyzed, and 
reported once for every 20 field samples of a similc:r/__ "" 
rna t r ix, pe r S DG . ct _ 
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YES NO N/A 

Note: LCS consists of an aliquot of a clean (control) matrix 
similar to the sample matrix and of the same weight or 
volume. 

ACTION: If any Laboratory Control Sampl e data are missing, 
call 	the lab for explanation /resubmittals. Make 
note 	in the data assessment. 

4.2 	 Were the Laboratory Control Samples analyzed at the required 
frequency for each of the following matrices: 

A. 	 Water ~~ 
B. 	 Soil .L.l 

C. 	 Med Soil .L.l 

Note: 	 The LCS is spiked with the same analytes at the same 
concentrations as the matrix spike (SW - 846 8000C, Section 
9.5). If different make note in data assessment. 
Matrix/LCS spiking standards should be prepared from 
volatile organic compounds which are representative of the 
compounds being investi gat i ng. At a minimum, the matrix 
spike should include l,l-dichloroethene, trichloroethene, 
chlorobenzene, toluene, and benzene. 

ACTION: 	 If any MS/MD, MS/MSD or replicate data are 
missing, take the action specified in 3.2 above. 

4.3 	 Have in house LCS recovery limits been developed (Met9P_d8000C, 
Sect 9.7). M 

4 . 4 	 If in house limits are not developed, are LCS acceptance reco~ 
limits between 70 - 130% (Method 8000c Sect 9.S)?.L.l ______ 

4.5 	 Were one or more of the volatile LCS recoveries outside the in 
house laboratory recovery criteria for spiked analytes? If in 
house limits are not present use 70 - 130% recovery limi~-

Ll 	__ 

- 11 VOA
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YES NO N/A 
Table 3. LCS Actions for Volatile Analysis 

Criteria Action 

Detected Spiked 
Compounds 

Non-Detected Spiked 
Compounds 

%R > Upper 
Acceptance 
Limit 

J No Qualifiers 

%R < Lower 
Acceptance 
Limit 

J (JJ 

Lower Acceptance 
Limit $ %R 

No Qualifications 

5.0 	 Matrix Spikes(Form III or equivalent) 

5.1 	 Are all data for matrix spike and matrix duplicate 
or matrix spike duplicate (MS/MD or MS/MSD) . ~ ___ 
present and complete for each matrix? ~ 

NOTE: 	 The laboratory should use one matrix spike and a 
duplicate analysis of an unspiked field sample if 
target analytes are expected in the sample. If 
the sample is not expected to contain target 
analytes, a MS/MSD should be analyzed (SW-846, 

Method 8260B, Sect 8.4.2). 

Have MS/MD or MS/MSD results been summarized on5.2 

modified CLP Form III? 


If any data are missing take action as specifiedACTION: 
in section 3.2 above. 

5.3 	 Were matrix spikes analyzed at the required frequency for 
each of the following matrices? (One MS/MD, MS/MSD or 
laboratory replicate must be performed for every 20 samples 

-12VOA
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YES N/A 

of s lar matrix or concentration leve . Laboratories analyzing 
one to ten per month are required to ana at least one 

MS per month (page 8000C, section 9.5.]) 

a. 	 Water 

b. 	 Waste 

c. 	 Soil id 

Note: 	 The LCS is spiked with the same analytes at the same 
concentrat as the matrix ke (SW-846 800 , Sect 
9.5). If different make note in data assessment. 
Matrix spiking standards should be red from 
volatile organic compounds wh are representative of the 

being investigating. At a minimum, the matrix 
ke should include I, -dichloroethene, tr hene, 

chlorobenzene, toluene, and benzene. The concentration of 
the LCS should be determined as described SW-Method BOOOC 
Section 9.5. 

ACTION: 	 If any MS ,MS/MSD or icate are 
missing, take the action specified in 3.2 above. 

5.4 	 Have in house MS recovery limits been deve 
Sect 9.7)for each matrix. 

5.5 	 Were one or more the volatile Ms/MSD recoveries 
outside of the in-house laboratory criteria 
for spiked analytes? If none are present, then use 70-1 
recovery as per SW-B46, BOODC, Sect. 9.5.4. 

ACTION: 	 Circle all outliers with a red 

NOTE: 	 If any individual % recovery in the MS (or MSD) falls 
outside the range for recovery the reviewer 
should dete if there is a matrix effect. A matrix 

effect is indicated if the LCS data are within limits but 
the MS data exceeds the limits. 

-13 
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YES NO N/A 

NOTE: No qualification of data is necessary on MS and MSD data 
alone. However, using informed professional judgement, the 
data reviewer may use MS and MSD results in conjunction with 
other QC criteria to determine the need for some 
qualification. 

Note: The data reviewer should first try to determine to what 
extent the results of the MS and MSD affect the associated 
data. This determination should be made with regard to he 
MS and MSD sample itself, as well as specific analytes for 
all samples associated with the MS and MSD. 

Note: In those instances where it can be determine that the 
results of the MS and MSD affect only the sample spiked, 
limit qualification to this sample only. However, it may be 
determined through the MS and MSD results that a laboratory 
is having a systematic problem in the analysis of one or 
more analytes that affect all associated samples, and the 
reviewer must use professional judgement to qualify the data 
from all associated samples. 

Note: The 
the 

reviewer 
need for 

must use professional judgement to determine 
qualification of non-spiked compounds. 

ACTION: Follow criteria in Table 
qualification of sample. 

4 when professional judgement deems 

Table 4. Matrix Spike/Matrix Spike Duplicate 
Volatile Analysis 

(ME/MED) Actions for 

Criteria Action 

Detected Spiked 
Compounds 

Non-Detected Spiked 
Compounds 

%R > Opper Acceptance Limit J No Qualifiers 

%R < Lower Acceptance Limit J UJ 

Lower Acceptance Limit s; %R No Qualifications 
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YES NO N/A 

6.0 	 Blank (CLP Form IV Equivalent) 

6.1 	 Is the Method Blank Summary form present? 

6.2 	 Frequency of Analysis: Has a method blank been 
analyzed for every 20 (or less) samples of 
similar matrix or concentration or each extraction ~ 
batch? ~ ____ 

6.3 	 Has a method blank been analyzed for each GC/MS 

system used ? 


ACTION: 	 If any blank data are missing, take action as 

specified above (section 3.2). If blank data is 

not available, reject ® all associated positive 

data. However, using professional judgement, the 

data reviewer may substitute field blank data for 

missing method blank data. 


6.4 	 Chromatography: review the blank raw data 
chromatograms, quant reports or data system 

printouts. 


Is the chromatographic performance (baseline 
stability) for each instrument acceptable for 
volatile organic compounds? 

7.0 	 Contamination 

NOTE: 	 "Water blanks", "drill blanks" and "distilled water blanks" 
are validated like any other sample and are not used to 
qualify the data. 00 not confuse them with the other QC 
blanks discussed below. 

7.1 	 00 any method/instrument/reagent blanks have positive 
results for target analytes and/or TICs? When applied 
as described below, the contaminant concentration in 
these blanks are multiplied by the sample dilution factor 
and corrected for percent moisture where necessary. / 

- 15 VOA
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YES NO 

7.2 Do any field/rinse blanks have positive 
volatile organic compound results? 

ACTION: 

NOTE: 

ACTION: 

Prepare a list of the samples associated with each 
of the contaminated blanks. (Attach a separate 
sheet. ) 

All field blank results associated to a particular 
group of samples (may exceed one per case or one 
per day) may be used to qualify data. Blanks may 
not be qualified because of contamination in 
another blank. Field blanks must be qualified for 
surrogate, or calibration QC problems. 

Follow the directions in Table 5 below to qualify 
sample results due to contamination. Use the 
largest value from all the associated blanks. 

vI)J ft r -- '1BOr ~ (( Dtf( 0 foW{j;) 

£00/ - {I/O~ 
{Bot ~ { I o tf /O 

'mo( ,- {[ D6 f 0 .;VLUC2 
12p;D{ ~ ({ 03 lOA ,;U-{)@ 

fBDf .- (f D 8 /6 ;l;t{JQ 

-rf?D / ~ /I D2 (0 /JADe 
t 8D ( -- Il DZ. lOA / 'bw(i) 

foDI ,- [{ D' Z. (0 ;WiV 
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Table 5. Volatile 

Blank Blank 

Method, 
Storage, 
Field, 

Instrument** 

Result 

Detects 

< * 

> * 

* 

Gross 
contam
ination 

Date: 2008 
SOP: HW-24, Rev. 2 

is Blank Contamination Criteria 

Not detected 

> 
blank 

contamination 

> and L 
blank 

contamination 

< 

> 

Use 

Action for 

No qualification 

for the sample with a 
U, or qualify the 

data as unusable R 

fessional j 

a U 

judgement 

as 
R 

CRQL value 

the concentrat 

that 

Detects 

value with 

sional 

results 

* 	 2x the for lene chloride, 2-butanone, and acetone 

** 	 lifications based on instrument blank results affect only the 
s e ana ed immediately after the e that has t 
that exceed the cal ion range or non ta compounds 
100 ug/L. 

NOTE: If gross blank contamination exists(e.g., saturated peaks, 
-grams,n ~junkn peaks), all affected positive 

in the associated s es should be qualified as 
unusable "R", due to interference. Non-detected volati 

t do not re qualification unless 
the contamination is so h gh hat it interferes with the 
analyses of non-detected compounds. 
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YES NO N/A 

7.3 	 Are there field/rinse/equipment blanks associated K_with every sample? 

ACTION: 	 For low level samples, note in data assessment 

that there is no associated field/rinse/equipment 

blank. Exception: samples taken from a drinking 

water tap do not have associated field blanks. 


8.0 	 GC/MS Apparatus and Materials 

8.1 	 Did the lab use the proper gas chromatographic 
column(s) for analysis of volatiles by Method 82608? 
Check raw data, instrument logs or contact the lab 

to determine what type of column(s) was (were) use~_ 

NOTE: 	 For the analysis of volatiles, the method requires 

the use of 60 m. x 0.75 mm capillary column, 

coated with VOCOL(Supelco) or equivalent column. 

(see SW-846, page 82608-7, section 4.9.2) 

ACTION: 	 If the specified column, or equivalent, was not used, 
document the effects in the Data Assessment. Use 
professional judgement to determine the acceptability of the 
data. 

9.0 	 GC/MS Instrument Performance Check (CLP Form V Equivalent) 

9.1 	 Are the GC/MS Instrument Performance Check forms 

present for Bromofluorobenzene (BFB), and do these 

forms list the associated samples with date/time 
 If_'analyzed? 

9.2 	 Are the enhanced bar graph spectrum and 

mass/charge (m/z) listing for the 8F8 

provided for each twelve hour shift? 


9.3 	 Has an instrument performance check solution (BF8) 

- 18 VOA-
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YES NO N/A 

been analyzed for every twelve hours of sample 

analysis per instrument? (see Table 4, SW-846, 

page 82608-36) 


ACTION: 	 List date, time, instrument ID, and sample 
analyses for which no associated GC/MS GC/MS tuning data are 
available. 

ACTION: 	 If the laboratory/project officer cannot provide missing 
data, reject ("R") all data generated outside an acceptable 
twelve hour calibration interval. 

ACTION: 	 If mass assignment is in error, flag all associated sample 
data as unusable, "R". 

9.4 	 Have the ion abundances been normalized to m/z 95?~.___ 

9.5 	 Have the ion abundance criteria been met for 
each instrument used? 

ACTION: 	 List all data which do not meet ion abundance 
criteria (attach a separate sheet). 

ACTION: 	 If ion abundance criteria are not met, take action as 
specified in section 3.2. 

9.6 	 Are there any transcription/calculation errors 

between mass lists and reported values? (Check at least. ~_~___ 
two values but if errors are found, check more.) ~ _ 

9.7 Have 	 the appropriate number of significant 
figures (two) been reported? 

ACTION: If large errors exist, take action as specified in 
section 3.2. 

9.8 	 Are the spectra of the mass calibration compounds ~ble_.__ 

ACTION: 	 Use professional judgement to determine whether associated 
data should be accepted, qualified, or rejected. 

- 19 VOA
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YES NO 

Target Analytes (CLP Form I Equivalent) 

10.1 Are the Organic Analysis reporting forms 
present with required header information on each 
page, for each of the following: 

a. Samples and/or fractions as appropriate 

b. Matrix spikes and matrix spike duplicates 

c. Blanks 

d. Laboratory Control Samples 

10.2 Are the reconstructed Ion Chromatograms, mass spectra for 
identified compounds, and the data system printouts (Quant 
Reports) included in the sample package for each of the 
following? 

a. Samples and/or fractions as appropriate 

b. 

c. 

d. 

ACTION: 

Matrix spikes and matrix spike duplicates 
(Mass spectra not required) 

Blanks 

Laboratory Control Samples 

If any data are missing, take action 
specified in 3.2 above. 

10.3 Is chromatographic performance acceptable with 
respect to: 

Baseline stability? 

- 20 VOA
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YES NO N/A 

if_Resolution? 

Peak shape? 	 1Y_ 

Full-scale graph (attenuation)? 

Other: _____________________________ 

ACTION: 	 Use professional judgement to determine the acceptability of 
the data. 

10.4 	Are the lab-generated standard mass spectra of identifi~ 
volatile compounds present for each sample? ~__ 

ACTION: 	 If any mass spectra are missing, take action specified in 
3.2 above. If the lab does not generate their own standard 
spectra, make a note in the Data Assessment. If spectra are 
missing, contact the lab for missing spectra. 

10.5 	Is the RRT of each reportee compound within 0.06 RR~ ~s of the 
standard RRT in the continuing calibration? ~ __ 

10.6 	Are all ions present in the standard mass spectrum at a 
relative intensity greater than 10% (of the most abundant ion) 
also present in the sample mass spectrum? ~_ 

10.7 	Do the relative intensities of the characteristic ions 
in the sample agree within ± 30% of the corresponding ~ 
relative intensities in the reference spectrum? ~ _____ 

ACTION: 	 Use professional judgement to determine 
acceptability of data. If it is determined that 
incorrect identifications were made, all such data 
should be rejected ("R") , flagged ("Nil) 
Presumptive evidence of the presence of the 
compound) or changed to non detected ("U") at the 
calculated detection limit. In order to be 
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YES NO N/A 

positively identified, the data must comply with the 
criteria listed in 9.6,9.7, and 9.8. 

ACTION: 	 When sample carry-over is a possibility, 
professional judgement should be used to determine 
if instrument cross-contamination has affected any 
positive compound identification. 

11.0 	Tentatively Identified Compounds (TIC) (CLP Form I/TIC Equivalent) 

11.1 	If Tentatively Identified Compound were required for this 
project, are all Tentatively Identified Compound reporting forms 
present; and do listed TICs include scan number or retention 
time, estimated concentration and a qualifier? ~ 

NOTE: 	 Add "N" qualifier to all TICs which have CAS 

number, if missing. 


NOTE: 	 Have the project officer/appropriate official check the 
project plan to determine if lab was required to identify 
non-target analytes (SW-846, page 82608-23, Sect. 7.6.2). 

11.2 	Are the mass spectra for the tentatively identified compounds 
and associated "best match" spectra included in the sample 
package for each of the following: 

a. Samples and/or fractions as appropriate ~ 

b. Blanks 

ACTION: 	 If any TIC data are missing, take action specified 
in 3.2 above. 

ACTION: 	 Add ''IN'' qualifier only to analytes identified by a 
CAS#. 

NOTE: 	 If TICs are present in the associated blanks take 
action as specified in section 3.2 above. 

- 22 VOA
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YES NO N/A 

11.3 Are any priority pollutants listed as TIC compounds (i.e., an BNA 
compound listed as a VOA TIC)? ~ ~ 

ACTION: 1. Flag with "R" any target compound listed as a TIC. 

2. Make sure all rejected compounds are properly 
reported if they are target compounds. 

11.4 Are all ions present in the reference mass spectrum with a 
relative intensity greater than 10% (of the most abundant ion) 
also present in the sample mass spectrum? ~ ___ . ~ 

11.5 Do TIC and "best match" standard relative ion 
intensities agree within ± 20%? 

ACTION: Use professional judgement to determine acceptability of 
TIC identifications. If it is determined that an incorrect 
identification was made, change the identification to 
"unknown" or to some less specific identification (example: 
"C3 substituted benzene") as appropriate. Also, when a 
compound is not found in any blank, but is a suspected 
artifact of a common laboratory contaminant, the result 
should be qualified as unusable, "R". (Common lab 
contaminants: CO2 (M/E 44), Siloxanes (M/E 73), Hexane, Aldol 
Condensation Products, Solvent Preservatives, and related 
byproducts) . 

Compound Ouantitation and Reported Detection Limits 

12.1 Are there any transcription/calculation errors in 
organic analysis reporting form results? Check at 
least two positive values. Verify that the correct 
internal standard, quantitation ion, and average 
initial RRF/CF were used to calculate organic analysis ~ 
reporting form result. Were any errors found? 1-l 

NOTE: Structural isomers with similar mass spectra, but 
insufficient GC resolution (i.e. percent valley 
between the two peaks> 25%) should be 
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YES NO 

as isomeric pairs. The ewer should check the 
raw data to ensure that all such isomers were incl in 
the quantitation (i.e., add the areas of the two coeluting 
peaks to calculate the total cancent rat ) . 

12.2 	Are method 's usted to re ct 
di utions and, for so s, sample moisture? 

ACTION: 	 If errors are la , take action as ified in 
section 3.2 above. 

e s analyzed at more than one 
dilution, t lowest detection limits are used 
(unless a accedence dictates the use of the 
higher detection limit from the diluted sample 
data). ace concentrations exceed the 
calibration range in the ori nal analysis by 
crossing out the "E" and it's assoc ed value on 
the orig 1 ing form (if present) and 
substituting the data from the analysis of the 
diluted 	 cify which c analysis 
reporting form is to be used, then draw a red "XI! 

across the entire page of all ing forms that 
should not be used, incl any in the summary 
pac 

ACTION: 	 When a 

13.0 

13.1 Are the Reconst Ion , and data s em 
printouts ( s) present for initial and ing 
cal ion? 

ACTION: 	 If any ca ibration standard data are missing, take action 
specified in section 3.2 above. 

14.0 
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YES NO N/A 

14.1 	Are the Initial Calibration reporting forms ' __present{a~_

complete for the volatile fraction? ~ . 

ACTION: 	 If any calibration forms or standard raw data are missing, 
take action specified in section 3.2 above. 

ACTION: 	 If the percent relative standard deviation (% RSD) is > 20%, 
(8000C-39)qualify positive results for that analyte "Ju. 

When % RSD > 90%,. Quclify all positive results for that 
analyte "JU and all non-detects results for that analyte 
"R" .. 

14.2 	Are all average RRFs > 0.050? ~-

NOTE: (Method Requirement) For SPCC compounds, the individual RRF 
values must be ~ the values in the following list. If 
individual RRF values reported are below the listed values 
document in the Data Assessment. 

Chloromethane 0.10 
1,1-Dichloroethane 0.10 
Bromoform 0.10 
Ch1orobenzene 0.30 
1, 1, 2, 2-Tetrachloroethane 0.30 

ACTION: 	 Circle all outliers with red pencil. 

ACTION: 	 For any target analyte with average RRF < 0.05, or for the 
requirements for the 5 compounds in 14.2 above, qualify all 
positive results for that analyte "J" and all non-detect 
results for that analyte uR". 

14.3 	Are response factors stable over the concentration ,r~ of the 
calibration. ~ ___ 

NOTE: (Method Requirement) For the following CCC compounds, the 
%RSD values must be ~ 30.0%. If %RSD values reported are> 
30.0% document in the Data Assessment. 
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NO NfA 

1,l-Dichloroethene 
Chloroform 
1,2-Di 
Toluene 


zene 

Vinyl chloride 


ACTION: 	 Circle all outliers with a red 

ACTION: 	 If % RSD is > 20.0%, or > 30% for the 6 in 
14.3 , quali sitive results for that ana e "J" 
and non-detects using ional j When RSD > 

%, quali all positive results for that analyte "J" and 
all non-detect results for that "RI!. 

NOTE: 	 The above data qualification act applies regardless of 
method rements. 

NOTE: 	 Ana s qualified "U" due to blank 
contamination are still considered as "hits" when 
quali ng for cal t on criteria. 

M_·14.4 Was the % RSD determined using RRf or Cf? 

If no, what method was used to determine the lineari the 
tia1 cal ? Document effects to the case in the Data 

Asse sment. 

14.5 	Are there any transcri ion/cal ion errors in the 
reporting of RRf or % RSD? (Check at least two values 
errors are found, check more.) 1-1 

ACTION: rcle errors with a red pencil. 

ACTION: 	 If errors are la ta action as fied In 
section 3.2 

1. 

15.0 
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YES NO N/A 

15.1 	Are the Calibration Verification reporting forms prese9Z and 
complete for all compounds of interest? ~ _ 

15.2 	Has a calibration verification standard been analyz~r every 
twelve hours of sample analysis per instrument? 1:1 ___ ___ 

ACTION: 	 List below all sample analyses that were not within twelve 
hours of a calibration verification analysis for each 
instrument used. 

ACTION: 	 If any forms are missing or no calibration 
verification standard has been analyzed twelve 
hours prior to sample analysis, take action as 
specified in section 3.2 above. If calibration 
verification data are not available, flag all 
associated sample data as unusable ("R"). 

15.3 	Was the % 0 determined froIT. the calibration verific~ti/fl_ 
determined using RRF or CF? l1d: _ 

If no, what method was used to determine the calibration 
verification? Document any effects to the case in the Data 
Assessment. 

15.4 	Do any volatile compounds have a % 0 (difference or drift) 
between 	the initial and continuing RRF or CF which exceeds ~% 
(SW-8~6, page 82608-19, section 7.4.5.2). ~ ~ _ 

NOTE: (Method Requirement) For the following CCC compounds, the %0 
values must be s 20.0%. If %0 values reported are> 20.0% 
document in the Data Assessment. 

1,1-Dichloroethene 
Chloroform 
l,2-Dichloropropane 
Toluene 
Ethylbenzene 
Vinyl chloride 
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YES NO N/A 

ACTION: 	 Circle all outliers with a red pencil. 

ACTION: 	 Qualify both positive results and non-detects for the 
outlier compound(s) as estimated, " JU. When %0 is above 90%, 
qualify all positive results for that analyte "J" and all 
non-detect results for that analyte "R". 

NOTE: 	 The above data qualification action applies regardless of 
method requirements. 

15.5 	Do any volatile compounds have a RRF < O.OS? ~-
NOTE: (Method Requirement) For SPCC compounds, the individual RRF 

values must be ~ the values in the following list for each 
calibration verification. If average RRF values reported are 
below the listed values document in the data assessment. 

Chloromethane 0.10 
1,1-Dichloroethane 0.10 
Bromoform 0.10 
Chlorobenzene 0.30 
1,l,2,2-Tetrachloroethane 0.30 

ACTION: 	 Circle all outliers with a red pencil. 

ACTION: 	 If RRF < 0.05, or < the requirements for the 5 compounds is 
section 15.5 above, qcalify all positive results for that 
analyte "J" and all non-detect results for that analyte "R". 

NOTE: 	 The above data qualification action applies regardless of 
method requirements. 

16.0 Internal Standards (CLP Form VIII Equivalent) 

16.1 	Are the internal standard (IS) areas on the internal standard 
reporting forms of every sample and blank within the upper and 
lower limits (-50% to + 100%) for each initial mid-po~/ 
calibration (SW-846, 8260B-20, Sect. 7.4.7)? ~ ____ 
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ACTION: 

ACTION: 

Sample 10 

ACTION: 

YES NO N/A 

If errors are large or information is missing, take action 
as specified in section 3.2 above. 

List each outlying internal standard below. 

l. 

IS # Area Lower Limit Area Upper Limit 

'-0/ 

(Attach additional sheets if necessary.) 

If the internal standard area count is 
outside the upper or lower limit, flag 
with "J" all positive results quantitated 
with this internal standard. 

2. Do not qualify non-detects when the 
associated IS are counts area> + 100%. 

3. If the IS area is below the lower limit « -

50%), qualify all associated non-detects (U
values) "J". 

4. If extremely low area counts are reported « -

25%) or if performance exhibits a major abrupt 
drop off, flag all associated non-detects as 
unusable "R N and positive results as estimated 
" J" .. 

16.2 Are the retention times of all internal standards within 30 
seconds of the associated initial mid-point calibra~standard 
(SW-846, 82608-20, Sect. 7.4.6)? ~ 

ACTION: Professional judgement should be used to qualify data if the 
retention times differ by more than 30 seconds. 

- 29 VOA
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USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

17.0 Field Duplicates 

17.1 	Were any field duplicates submitted for 

volatile analysis? 


ACTION: 	 Compare the reported results for field duplicates and 
calculate the relative percent difference. 

ACTION: 	 Any gross variation between field duplicate 
results must be addressed in the Data Assessment. 
However, if large differences exist, take action 
specified in section 3.2 above. 

- 30 VOA
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DataQual VOA 

Sample 10: VWAI-MW07-1110 
Duplicate Sample 10: VWAI-MW07-1110 

Water: RPD> 75% 
Soil: RPD>1 

Sample Conc. 
9.5 

#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/OI 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O!

~--------------------~-----------r------------~~# 

#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 

~--------------------~-----------r-------------+-

COMMENTS: No 

* one the results below the CRQL 



DataQual VOA 

Sample ID: VWAI-MW07-1110A 
Duplicate Sample ID: VWAI-MW07P-1110A 

Water: RPD> 75% 
Soil: RPD>100% 

benzene 
Compound Sample Cone. 

9.5 
Dup. Sample Cone. 

9.5 
%RPD 

0 
#DIV/O! 
#DIV/OI 
#DIV/O' 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 

~ 
#DIV/OI 
#DIV/OI 
#DIV/OI 
#DIV/O! 
#DIV/O! 
#DIV/OI 
#DIV/O! 
#DIV/O! 

COMMENTS: No qualifications 

* one of the results below the CRQL 
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REPORT NARRATIVE 


Mitkem Laboratories, a Division of Spectrum Analytical, Inc. 


Client: CH2M-Hill, Inc. 


Project: CTO-0083 Vieques AOC E and I 


Laboratory Workorder I SDG #: J2254 


SW8468260C 

I. SAMPLE RECEIPT 

No exceptions or unusual conditions were encountered unless a Sample Condition 
Notification Form, or other record of communication is included with the Sample 
Receipt Documentation. 

Samples for volatile organics analyses were received with multiple preservations, 
including ice only, ice + ascorbic acid , and ice + hydrochloric acid. 

Vials containing hydrochloric acid preservative were originally identified as "HOLD", but 
subsequently requested for analysis. Identifications for these samples had the letter 
"H" appended. Please note that the instructions to analyze these sample aliquots and 
append the letter "H" were not listed on the original chain of custody forms. 

II. HOLDING TIMES 

All samples were analyzed within the holding times specified in the method, 
shortened by the analytical specification and instructions for this program. 

III. METHODS 

Samples were analyzed following procedures in laboratory test code: SW846 8260C. A 
select list of volatile compounds were analyzed-for and reported. 

IV. PREPARATION 

Aqueous Samples were prepared following procedures in laboratory test code: 

SW5030B_PR(M ETHOD). 


V. INSTRUMENTATION 

The following instrumentation was used 
Instrument Code: V6 
Instrument Type: GCMS-VOA 
Description: HP6890 I HP5973 
Manufacturer: Hewlett-Packard 
Model: 6890 I 5973 
GC Column used : 30 m X 0.25 mm 10 [1.40 um thickness] DB-624 capillary column. 

VI. ANALYSIS 



A. 	 Calibration: 

Calibrations metthe method/SOP acceptance criteria. 

B. 	 Blanks: 

All method blanks were within the acceptance criteria. 

C. 	 Surrogates: 

Surrogate standard recoveries were within the QC limits. 

D. 	 Spikes: 

1. 	 Laboratory Control (LCS): 


Percent recoveries for lab control samples were within the ac limits. 


2. 	 Matrix I Matrix Spike Duplicate (MS/MSD): 

matrix spikes were performed on samples: VWAI-MW02-1110 (J2254
08FMS/MSD) VWAI-MW02-111 OA ·(J2254-09AMS/MSD). 


recoveries were within the QC limits. 


E. 	 Internal Standards: 

Internal peak areas were within the QC limits. 

F. 	 Dilutions: 

No in this SDG required analysis at dilution. 

G. 

No unusual occurrences were noted 

that this data package is in compliance with the terms and conditions agreed 
the client and Mitkem, both technically and for except for the 

noted above. Release of the data contained in this hardcopy data 
has b~illauthorized by the or designated person, as 

verified by t foil. ing signature. 

a~!/iti(ac 
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USEPA Region II Date: August, 2008 
SOP HW-22 Rev.4SW846 Method 82700 (Rev.4, January 1998) 

E 

A 

YES NO N/A 

The concentration of this analyte exceeds the calibration range 
of the instrument. 

Indicates a Tentatively Identified Compound (TIC) is a suspected 
adol-condensation product. 

X,Y,Z- Laboratory defined flags. The data reviewer must change these 
qualifiers during validation so that the data user may 
understand their impact on the data. 

I. PACKAGE COMPLETENESS AND DELIVERABLES 

CASE NUMBER :__5:_._~_y_tf-_______ LAB :_M_·_'_+_k_£yn________ 

SITE NAME: _-,-V.J....:Ie::...-1f--L·tAf4.-..=::.....---->U,,-'1'--D_--=g=.3________________ 

1.0 Data Completeness and Deliverables 

1.1 Has all data been submitted in CLP deliverable 
format? 

ACTION: If not, note the effect on review of the data 
in the data assessment narrative. 

2.0 Cover Letter, SDG Narrative 

2.1 Is a laboratory narrative or cover letter 
present? 

2.2 Are case number and SDG number(s) contained 
in the narrative or cover letter? 

- 6 - 037 



USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

II. 	 SEMIVOLATILE ANALYSES 

1.0 	 Traffic Reports and Laboratory Narrative 

1.1 Are the Traffic Report Forms present for all 

samples? 


ACTION: 	 If no, contact lab for replacement of missing 

or illegible copies. 


1.2 	 Do the Traffic Reports or Lab Narrative indicate 

any problems with sample receipt, condition of 

samples, analytical problems or special notations 

affecting the quality of the data? 


ACTION: 	 If any sample analyzed as a soil, other than 

TCLP, contains 50%-90% water, all data should 

be flagged as estimated ("J"). If a soil 

sample, other than TCLP, contains more than 

90% water, all non-detects data are qualified 

as unusable (R), and detects are flagged "J". 


ACTION: 	 If samples were not iced, or if the ice was 

melted upon arrival at the laboratory and the 

cooler temperature was elevated (10°C), flag 

all positive results "J" and all non-detects 

"UJ". StM/j/0ph- L {I / 1~Lf/10 {X{y 11 15 

2.0 	 Holding Times (2t0 il/3 -- j vhw1i1/ II (l-~-ZS-
2.1 	 Have any semivolatile technical holding times, 


determined from date of collection to date of 

extraction, been exceeded? 


Continuous extraction of water samples for 
semivolatile analysis must be started within 7 
days of the date of collection. Soil/sediment 
samples must be extracted within 14 days of 
collection. Extracts must be analyzed within 

ns1" Oj 

- 7 



USEPA Region II Date: August, 2008 
SOP HW-22 Rev.4SW846 Method 82700 (Rev.4, January 1998) 

YES NO N/A 

40 days of the date of extraction. 

Sample 
10 

ACTION: 

Table of Holding Time Violations 

(See Traffic Report) 
Sample 
Matrix 

Date 
Sampled 

Date Lab Date Date 
Received Extracted Analyzed 

If technical holding times are exceeded, flag 
all positive results as estimated ("JII) and 
sample quantitation limits as estimated 
("lJJ"), and document in the narrative that 
holding times were exceeded. 

If analyses were done more than 14 days 
beyond holding time, either on the first 
analysis or upon re analysis, the reviewer 
must use professional judgement to determine 
the reliability of the data and the effects 
of additional storage on the sample results. 
At a minimum, all results should be qualified 
"J", but the reviewer may determine that 
non-detect data are unusable ("R"l. If 
holding times are exceeded by more than 28 
days, all non-detect data are unusable (R). 

- 8 - ! ' 099 



USEPA Reg ion II 
SW846 Method 82700 (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

YES NO N/A 

3.0 Surrogate Recovery (Form II/Equivalent) 

3.1 Have the semi volatile surrogate recoveries been 
listed on CLP Surrogate Recovery forms (Form II) 
for each of the following matrices: 

a. Low Water 

b. Low/Med Soil 

3.2 If so, are all the samples listed on the 
appropriate Surrogate Recovery Summary forms 
for each matrix: 

a. 

b. 

ACTION: 

Low Water 

Low/Med Soil 

If CLP deliverables are unavailable, document 
the effect(s) in data assessments. In some 
cases the lab may have to be contacted to 
obtain the data necessary to complete the 
validation. 

H_ 

~-

3.3 Were outliers marked correctly with an asterisk? ~ 

ACTION: Circle all outliers in red. 

3.4 Were two or more base neutral OR acid surrogate 
recoveries out of specification for any sample or 
method blank (Reviewer should use lab in house 
recovery limits. Use surrogate recovery limits 
from USEPA National Functional Guidlines January 2005 
page 130, if in house limits are not available. 
See Method 80008-43 or 80000C-24). v 
Note: Examine lab in house limits for reasonableness. 

If yes, were samples re-analyzed? 

- 9 -
" I,' ., 100 



USEPA Region II 
Date: August, 2008 

SW846 Method 8270D (Rev.4, January 1998) SOP HW-22 	 Rev.4 

YES 	 NO N/A 

Were 	method blanks re-analyzed? 

ACTION: If all surrogate recoveries are > 10% but two 
within the base-neutral or acid fraction do 
not meet method specifications, for the 
affected fraction only (i.e. either 
base-neutral or acid compounds): 

1. 	 Flag all positive results as estimated 
("J") 	. 

2. 	 Flag all non-detects as estimated detection limits 
("UJ") when recoveries are less than the lower 
acceptance limit. 

3. 	 If recoveries are greater than the upper 
acceptance limit, do not qualify non-detects. 

If any base-neutral or acid surrogate has a 
recovery of < 10%: 

1. 	 Positive results f o r the fraction with < 10% 
surrogate recovery are qualified with "J". 

2. 	 Non-detects for that fraction should be 
qualified as unusable (R) 

NOTE: 	 Professional judgement should be used to 
qualify data that have method blank surrogate 
recoveries out of specification in both 
original and reanalyses. Check the internal 
standard areas. 

3.5 Are there any transcription/calculation errors 
between raw data and Form II? 

ACTION: 	 If large erro rs exist, call lab for 
explanation/resubmittal, make any 
necessary corrections and document 

101- 10 



USEPA Region II 
SW846 Method 8270D (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

YES NO N/A 

effect in data assessments. 

4.0 Matrix Spikes (Form III/Equivalent) 

4.1 Have the semivolatile Matrix Spike and 
Matrix Spike Duplicate/or duplicate unspiked 
Sample recoveries been listed on the 
Recovery Form (Form III)? 

NOTE: 

Note: 

Note: 

4.2 Were 

Method 3500B/page 4 states the spiking compounds: 

Base/neutrals 
1, 2, 4-Trichlorobenzene 
Acenaphthene 
2,4-Dinitroto1uene 
Pyrene 
N-Nitroso-di-n-propylamine 
1,4-Dichlorobenzene 

Acids 
Pentachlorophenol 
Phenol 
2-Chlorophenol 
4-Chloro-3-methylphenol 
4-Nitrophenol 

Some projects may require the spiking of specific compounds 
of interest. 

See Method 8270D-sec 8.4.2 for deciding on whether 
to prepare and analyze duplicate samples or a martix 
spike/matrix spike duplicate. If samples are expected 
to contain target analytes, then laboratory may use one 
matrix spike and a duplicate analysis of an unspiked 
field sample. If samples are not expected to contain 
target analytes, laboratory should use a matrix spike 
and matrix spike duplicate pair. 

matrix spikes analyzed at the required 
frequency for each of the following matrices: 

/
a. Low Water Ll _ 

b. Low Solid Ll 

c. Med Solid Ll 

j , 1 f l2 - 11 - LU 
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USEPA ion II Date: t, 2008 
SW846 Method 8 00 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

ACTION: 	 If any matrix spike data are missing, take 
the action s fied in 3.2 above. It may be 
necessary to contact the lab to obtain the 
required data. 

NOTE: 	 If the data has not been reported on CLP 
lent form, then the labora must 

provide the information necessary to evaluate 
the ke recoveries in the MS and MSO. The 
required data which should have been 
by the lab include the anal and 

Iconcentrations used for spi background 
concentrations of the spiked anal (i.e" 
concentrations in ), 
and s used to culate the 

ance crite for the 

rcent recovery data for all 


analytes. 


The data reviewer must veri that all 
tions and percent s are 

correct be proceed to the next 
section. 

4.3 	 Were matrix kes performed at concentration 
equal to 100 L for acid and 200ug/lI 

for base compounds (Method 3500B 4), or 

s 
 ed in ect an. 

4.4 	 How many semivolatile spike recoveries are outside 
Laboratory in house MS recovery limits (use recovery limits 
values in Method 82700-43&44 6 if in house values not 
available) . 

out ofout Of~ 	I /1
[P{l~VI 

- 12 
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Date: August, 2008 

SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 	 Rev.4 

YES NO N/A 


4.5 	 How many RPD's for matrix spike and matrix spike 
duplicate recoveries are outside QC limits? 

Water Solids 

out of out of 

ACTION: 	 Circle all outliers with red pencil. 

ACTION: 	 No action is taken on MS/MSD data alone. 
However, using informed professional 
judgement, the data reviewer may use the 
matrix spike and matrix spike duplicate 
results in conjunction with other QC criteria 
to determine the need for some qualification 
of the data. 

4.6 	 Was a Laboratory Control Sample (LCS) analyzed with:e~_h 
analytical batch? ~ 

NOTE: 	 When the results of the matrix spike analysis 
indicate a potential problem due to the sample 
matrix itself, the LCS results are used to 
verify that the laboratory can perform the 
analysis in a clean matrix. 

5.0 	 Blanks (Form IV/Equivalent) 

5.1 	 Is the Method Blank Summary (form IV) present? M_ 
5.2 	 Frequency of Analysis: 

Has a reagent/method blank analysis been 
reported per 20 samples of similar matrix, or 
concentration level, and for each extraction 
batch? M_ 

5.3 	 Has a method blank been analyzed either after 

- 13 
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SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

the calibration standard or at any other time 
during the analytical shift for each GC/MS system , ~ 
used? 	 ~ ___ 

ACTION: 	 If any method blank data are missing, call 

lab for explanation/resubmittal. If not 

available, use professional judgement to 

determine if the associated sample data 

should be-qua-l-ified. 


5.4 	 Chromatography: review the blank raw data 
chromatograms (RICs), quant reports or data system 

printouts and spectra. 


Is the chromatographic performance (baseline 
stability) for each instrument acceptable for 
the semivolatiles? K_ 

ACTION: 	 Use professional judgement to determine the 

effect on the data. 


6.0 	 Contamination 

NOTE: 	 "Water blanks", "drill blanks" and "distilled 

water blanks" are validated like any other 

sample and are not used to qualify the data. 

Do not confuse them with the other QC blanks 

discussed below. 


6.1 	 Do any method/instrument/reagent blanks have 

positive results for target analytes and/or TICs? 

When applied as described below, the contaminant 

concentration in these blanks are multiplied by 

the sample dilution factor and corrected for 

percent moisture where necessary. 
 K_ 

6.2 	 Do any field/rinse/ blanks have positive results 
for target analytes and/or TICs (if required, 
see section 10 below)? ~-

1 ,-, c 
..L. U J 

- 14 



USEPA Region 
SW846 Method 

ACTION: 

NOTE: 

ACTION: 

II 
82700 (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

YES NO N/A 

Prepare a list of the samples associated 
with each of the contaminated blanks. 
(Attach a separate sheet.) 

All field blank results associated to a 
particular group of samples (may exceed one 
per case) must be used to qualify data. 
Blanks may not be qualified because of 
contamination in another blank. Field Blanks 
must be qualified for outlying surrogates, 
poor spectra, instrument performance or 
calibration QC problems. 

Follow the directions in the table below to 
qualify sample results due to contamination. 
Use the largest value from all the associated 
blanks. If gross contamination exists, all 
data in the associated samples should be 
qualified as unusable (R). 

- 15 - 106 



USEPA Region II 
SW846 Method 82700 (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

YES NO N/A 

Blank Action for Semivolatile Analyses 

Blank Blank Result Sample Result Action for Samples 
Type 

Detects Not detected No qualification required 

< CRQL * < CRQL Report CRQL value with a 

> CRQL- No qualification required 

= CRQL * < CRQL Report CRQL value with a 

Method, > CRQL No qualification required-
Field 

< CRQL Report CRQL value with a 

> CRQL * .2'. CRQL and < blank Report concentration of 
contamination sample with a U 

.2'. CRQL and ~ blank No qualification required 

NOTE: 

contamination 

Analytes qualified "U" for blank contamination 
are still considered as "hits" when qualifying 
for calibration criteria. 

NOTE: If the laboratory did not report TIC analyses, 
check the project plans to verify whether or not 
it was required. 

6.3 Are there field/rinse/equipment blanks associated ~ 
with every sample? 1:1 ___ 

ACTION: For low level samples, note in data 
assessment that there is no associated 
field/rinse/equipment blank. Exception: 
samples taken from a drinking water tap 
do not have associated field blanks. 

6.4 Was a instrument blank analyzed after each 
sample/dilution which contained a target compound 

- 16 -
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USEPA 
SW846 

7.0 

8.0 

ion II Date: August, 2008 
SOP HW-22 Rev.4Method 82700 (Rev.4, Janua 1998) 

that exceeded the initial calibration 

6.5 Does the instrument blank have positive results 
for ta anal s and/or TICs? 

Note: Use professional judgement to termine 
if car r occurred and qualify anal s 
accord 

7.1 Did the lab use the proper gas 
column for s of semivolat Method 
8270D? k raw data, instrument or contact 
the lab to determine what of column was used. 
The method requires the use of 30 m x 0.25 rnm 10 
(or O. rnm IO), silicone-coated l fused silica, 
capillary column. 

ACTION: If the fied column, or lent, was 
not used, document the effects in the data 
assessment. Use profess 1 j to 

the acceptability of the data. 

8.1 Are the GC/MS Instrument Performance Check Forms 
(Form V) present for decaf riphenylphosph 
(DFTPP)? 

YES NO N/A 

Ll 

NOTE: The performance solut should also conta 4,4 -DDT, 
ach I, and benzidine to verify 

i ection port inertness column performance. 
The ion of DDT to DOE and DOD must be 
less than 20% total and the response of 

and nz ne should be 
thin normal ranges for these (based 

upon lab experience) and show no peak radation 
or tailing before s es are analyzed. (see section 5.5 

- 17 -



USEPA Region II Date: I 2008 
46 Method 82700 (Rev.4, January 1998) SOP HW

YES NO N/A 

8.2 

8.3 

page 82700-12). 

Are the enhanced bar graph and 
mass/charge (m/z) listing fDr the OFTPP 

for each twelve hour shift? 

Has an instrument performance check solution 
been ana zed for every twelve hours of 
ana is per instrument? 

ACTION: List date, time, instrument 10, and 
analyses for which no as ated 
tuning data are avail 

e 

DATE TIME INSTRUMENT SAMPLE NUMBERS 

ACTION: If lab cannot provide missing data, reject 
("R") all data generated outs an 
twelve hour calibration interval. 

ACTION: If mass ass 
associated 

is in error, f 
data as 

all 
(R) • 

8.4 Have ion a ndances been normalized to 
z 198? 

8.5 Have the ion ce criteria been met for 
each instrument used? 

ACTION: List all data which do not meet ion abundance 
criteria (attach a separate sheet). 

e 



USEPA II Date: August, 2008 
SW846 8270D (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

ACT ON: 	 If ion abundance criteria are not met, take 
action specified in section 3.2 

8.6 	 Are there any tran lculation errors 
between mass lists and Form Vs? (Check at 
two values but if errors are found, check more.) 

8.7 	 Have the appropr number of significant 
fi s (two) been reported? 

errors exist, call lab for 
ion/resubmittal, rna necessary 

corrections and document effect data 
assessments. 

ACTION: 

8.8 	 Are the ra of the mass calibration 
acceptable? 

ACTION: 	 Ose professional j to determine 
whether associated data should be ed, 
qual fied, or rejected. 

9.0 

9.1 	 Are the nic ysis Data Sheets (Form I) 
with required header information on each 

, for each of the following: 

a. 	 Samples and/or fractions as ate 

v,/
b. 	 Matrix spikes and matrix ke duplicates I:l 

c. 	 Blanks ~-
9.2 	 Has any a1 cleanup, such as GPC, been 

performed on all soil/sediment s extracts ~ (see 	section 7 .2, 8270D-14)? Ll 

110 
- 19 




USSPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YSS NO 	 N/A 

ACTION: 	 If data suggests that extract cleanup was not 
performed, use professional judgement. Make 
note in the data assessment narrative. 

9.3 	 Are the Reconstructed Ion Chromatograms, mass 
spectra for the identified compounds, and the data 
system printouts (Quant Reports) included in the 
sample package for each of the following? 

M_a. 	 Samples and/or fractions as appropriate 

b. 	 Matrix spikes and matrix spike duplicates 
(Mass spectra not required) rL-(_ 

d_c. 	 Blanks 

ACTION: 	 If any data are missing, take action 
specified in 3.2 above. 

9.4 	 Are the response factors shown in the Quant 
Report? 

9.S 	 Is chromatographic performance acceptable with 
respect to: 

V 
Baseline stability? 	 L.l 

Resolution? 

Peak shape? 

Full-scale graph (attenuation)? 

Other: _____________________________ L.l 

ACTION: 	 Use professional judgement to determine the 
acceptability of the data. 

9.6 	 Are the lab-generated standcrd mass spectra of 
identified semivolatile compounds present for 

- 20 -	 111 



USEPA Region II Date: 
SW846 Method 82700 (Rev.4, January 1998) SOP 

YES 

, 

NO 

2008 

N 

each sample? 

ACTION: If any mass ra are , take action 
fied in 3.2 above. If the lab does not 

their own standard ra, make a 
note in the data assessment narrative. If 

ra are missing, ect all posit 
data. 

9.7 Is the RRT of each ed wi in 0.06 
RRT units of the standard RRT in the 
cal ? 

9.8 Are all ions ent in the s mass 
at a ative intensi greater than 10% of the 
most abundant ) also present in the s mass 

rum? 

9.9 Do the rela ive intensities of the stic 
ions in the s within ± 30% of the 

ities incorre ative 
reference spectrum? 

ACTION: Use professional j to 
a lity of data. If it is 
that incorrect identifications were made, all 
such data s be ected (R), "N" 
(Presumpt evidence the sence of the 

) or to not detected (U) at 
the calculated detection limit. In order to 
be positively identified, data must 

y wit the criteria listed in 9.7, 9.8, 
and 9.9. 

ACTION: When sample carry-over is a possibility, 
professional judgement should be used to 
determine if instrument cross-contamination 
has affected any positive 
identification. 

- 21 -
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10.0 

on II Date: August, 2008 
SOP HW Rev.4Method 82700 (Rev.4, January 1998) 

YES NO N/A 

10.1 If Tentatively Identif ed Compounds were required 

NOTE: 

for this 
and do 1 

ject, are 1 Form Is, Part B present; 
TICs include scan number or retention 

time, estimated concentration and "IN'' qualifier? 

Review sampl to 
1 was requi to ify 
(re r to section 7.6.2,page 

rmine if 
non ta 
8270 1) • 

the 
anal 

10.2 Are the mass ra for the tentatively 
associated II st match"identified compounds and 

ra uded in the le pac each 
of the 1 ng: 

a. Samples or fractions as appropriate 

b. Blanks 

ACTION: If any TIC data are s , take action 
specifi in 3.2 above. 

ACTION: Add ''IN'' qualifier only to ana s 

10.3 Are any 
as TIC 

ACTION: i. 

ified by CAS #. 

t compounds from one fraction 
compounds in another (e.g., an acid 

list as a base neutral TIC)? 

with fiR" any target 
as a TIC. 

lis 

listed 

ii. Make sure all rej compounds are 
properly in the other fraction. 

10.4 Are all ions present in the reference mass 
rum with a relative intens greater than 

10% (of the most t ion) also present in the 

22 - '( 3. 
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11.0 

Region II Date: August, 2008 
SOP HW-22 Rev.4Method 82700 (Rev.4, January 1998) 

YES NO N/A 

sample mass spectrum? Ll 

10.5 Do TIC and "best match" standard relative ion 
intensities agree within ± 20%? 

ACTION: Use professional judgement to determine 
acceptability of TIC identifications. If it 
is determined that an incorrect 
identification was made, change the 
identification to "unknown" or to some less 
specific identification (example: "C3 
substituted benzene") as appropriate and 
remove ''IN''. Also, when a compound is not 
found in any blank, but is a suspected 
artifact of a common laboratory contaminant, 
the result should be qualified as unusable, 
"R." 

Compound Quantitation and Reported Detection Limits 

11.1 Are there any transcription/calculation errors in 
Form I results? Check at least two positive values. 
Verify that the correct internal standard, 

NOTE: 

quanti tat ion ion, and RRF were used to calculate 
Form I result. Were any errors found? 

Structural isomers with similar mass spectra, 
but insufficient GC resolution (i.e. percent 
valley between the two peaks> 25%) should be 
reported as isomeric pairs. The reviewer 
should check the raw data to ensure that all 
such isomers were included in the 
quantitation (i.e., add the areas of the two 
coeluting peaks to calculate the total 
concentration). 

11.2 Are the method detection limits adjusted to 
reflect sample dilutions and, for soils, sample 
moisture? 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

ACTION: 	 If errors are large, call lab for 

explanation/resubmittal, make any necessary 

corrections and document effect in data 

assessments. 


ACTION: 	 When a sample is analyzed at more than one 

dilution, the lowest detection limits are 

used (unless a QC exceedance dictates the use 

of the higher detection limit from the 

diluted sample data). Replace concentrations 

that exceed the calibration range in the 

original analysis by crossing out the "Elf and 

it's associated value on the original Form I 

(if present) and substituting the data from 
the analysis of the diluted sample. Specify 
which Form I is to be used, then draw a red If 

X" across the entire page of all Form I's 
that should not be used, including any in the 
summary package. 

12.0 Standards Data (GC/MS) 

12.1 	Are the Reconstructed Ion Chromatograms, and data system 
printouts (Quant, Reports) present for 
initial and continuing calibration? ~/-

ACTION: 	 If any calibration standard data are missing, 

take action specified in 3.2 above. 


13.0 GC/MS Initial Calibration (Form VI/Equivalent) 

13.1 	Is the Initial Calibration Form (Form VI/ 

Equivalent) present and ; complete for the 

semivolatile fraction? 


ACTION: 	 If any calibration forms or standard row data 

are missing, take action specified in 3.2 

above. 


13.2 	Are all base neutral or acid RRFs > 0.050? 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES 	 NO N/A 

Check the average RRFs of the four System 
Performance Check Compounds (SPCCs): 
N-nitroso-di-n-propylamine, hexachlorocyclopentadiene, 
2,4-dinitrophenol, and 4-nitrophenol. These 
compounds must have average RRFs greater than or 
equal to 0.05 before running samples and should not 

show any peak tailing. 

ACTION: 	 Circle all outliers in red. 

ACTION: 	 For any target analyte with average RRF <0.05 

1. 	 "RI! all non-detects; 

2. 	 "J" all positive results. 

13.3 	Are response factors for base neutral or acid 
target analytes stable over the concentration 
range of the calibration (% Relative standard 6 _ deviation 	 [%RSD] < 20.0%)? 

NOTE: 	 The % RSD for each individual Calibration 
Check Compound (CCC, Method 82700-40 see 
Table 4) must be less than 30% before analysis 

can begin. If grater 30%, the lab must clean 
and recalibrate the instrument. 

CALIBRATION CHECK COMPOUNDS 

Base/Neutral Fraction 	 Acid Fraction 

Acenaphthene 
1,4-Dichlorobenzene 
Hexachlorobutadiene 
Diphenylamine 
Di-n-octyl phthalate 
Fluoranthene 

4-Chloro-3-methylphenol 
2,4-Dichlorophenol 
2-Nitrophenol 
Phenol 
Pentachlorophenol 
2, 4, 6-Trichlorophenol 
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SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

Benzo(a)pyrene 

ACTION: 	 If the %RSD for any CCC >30% and no corrective 
action taken, then "J" qualify all positive 
hits and "UJ" qualify all non-detects. 

ACTION: 	 Circle all outliers in red. 

ACTION: 	 If the % RSO is ~ 20.0%, qualify positive 
results for that analyte "J" and non-detects 
using professional judgement. When RSO > 90%, 
flag all non- detect results for that analyte 
"R," unusable. Alternatively, the lab should 
calculate first or second order regression 
fit of the calibration curve and select the 
fit which introduces the least amount of error. 

NOTE: 	 Analytes previously qualified "(J" due to 
blank contamination are still considered 
as "hits" when qualifying for calibration 
criteria. 

13.4 	Did the laboratory calculate the calibration curve 
by the least squares regression fit? ti_ 

13.5 	Are there any transcription/calculation errors 
in the reporting of average response factors 
(RRF) or % RSO? (Check at least two values but 
if errors are found, check more.) ~-

ACTION: 	 Circle Errors in red. 

ACTION: 	 If errors are large, call lab for 
explanation/resubmittal, make any 
necessary corrections and note 
errors in data assessments. 

13.5 	Do the target compounds for this SOG include 
Pesticides? 
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SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES 	 NO N/A 

13.6 	If the pesticide compounds include DDT, was the 
percent breakdown of DDT to DOD and DOE greater 
than 20%? LL 

ACTION: 	 If DDT percent breakdown exceeds 20%: 

i. 	 Qualify all positive results for DDT 
with "J". If DDT was not detected, but 
ODD and DOE results are positive, 
qualify the quanti tat ion limit for DDT 
as unusable, "R". 

ii. 	 Qualify all positive results for DOD and 
DOE as presumptively present at an 
approximate concentration "IN". 

14.0 GC/MS Calibration Verification (Form VII/Equivalent) 

14.1 Are the Calibration Verification Forms (Form VII) 
present and complete for all compounds of 
interest? 

14.2 	Has a calibration verification standard been 
analyzed for every twelve hours of sample analysis _ ~ 
per instrument? ~ ___ 

ACTION: 	 List below all sample analyses that were not 
within twelve hours of a calibration 
verification analysis for each instrument 
used. 

ACTION: If any forms are missing or n o calibration 
verification standard has been analyzed 
within twelve hours of every sample analysis, 

- 27 -
1 ... 0
J.Ju 



USEPA 
SW846 

Region II 
Method 82700 (Rev.4, January 199B) 

Date: August, 200B 
SOP HW-22 Rev.4 

YES NO N/A 

call lab for explanation/resubmittal. If 
continuing calibration data are not 
available, flag all associated sample data as 
unusable ("R"). 

14.3 Do any of the SPCCs have an RRF <0.05? 

If YES, make a note in data assessment if the lab 
did not take corrective action specified in section 
7.4.4, page 82700-18. ~ 

14.4 Do any of the CCCs have a %0 between the initial 
and continuing RRF which exceeds 20.0%? 

ACTION: If yes, make a note in data assessment. 

14.5 Do any semivolatile compounds have a % Difference 
(% D) between the initial and continuing RRF which 
exceeds 20.0%? 

ACTION: 

ACTION: 

Circle all outliers in red. 

Qualify both positive results and non-detects 
for the outlier compound(s) as estimated (J). 
When %0 is above 90%, qualify all non-detects 
for that analyte as "R", unusable. 

14.6 Do any semivolatile compounds have a RRF < 0.05? 

ACTION: 

ACTION: 

Circle all outliers in red. 

If RRF < 0.05, qualify as unusable ("R") 
associated non-detects and "J" associated 
positive values. 

14.7 Are there any transcription/calculation errors in 
the reporting of average response factors (RRF) or 
percent difference (%0) between initial and 
continuing RRFs? (Check at least two values but if 
errors are found, check more) . 
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USEPA 
SW846 Method 

ACTION: 

ACTION: 

II Date: 
8270D (Rev.4/ January 1998) SOP HW-22 

Compare the results for field 
licates and calculate the relative percent 

difference. 

Any gross variation between field duplicate 
results must be addressed in the reviewer 
narrative. However, if large fferences 
exist/ ification of field icates 
should be confirmed contacting the 

- 31 
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USEPA Region II 
SW846 Method 82700 (Rev.4, January 1998) 

Date: August, 2008 
SOP Hw-22 Rev.4 

ACTION: Circle errors in red. 

ACTION: If errors are large, call lab for 
explanation/resubmittal, make any necessary 
corrections and document effect(s) in the 
data assessments. 

15.0 Internal Standards (Form VIII) 

15.1 Are the internal standard areas (Form VIII) of 
every sample and blank within the upper and lower 
limits (-50% to + 100%) for each continuing 
calibration? 

ACTION: List each outlying internal standard below. 

Sample 10 IS # Area LowerLimit 

(Attach additional sheets if necessary.) 

YES NO N/A 

/J.::..l _ 

Upper Limit 

Note: Check Table 5, 82700-41 for associated analytes. 

ACTION: i. If the internal standard area count is 
outside the upper or lower limit, flag 
with "J" all positive results and 
non-detects (U values) quantitated with 
this internal standard. 

ii. Non-detects associated with IS > 100% 
should not be qualified. 
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YES 	 NO N/A 

iii. 	If the IS area is below the lower limit 
«50%), qualify all associated non
detects (U-values) "J". If extremely low 
area counts are reported «25%) or if 
performance exhibits a major abrupt drop 
off, flag all associated non-detects as 
unusable (R). 

15.2 	Are the retention times of all internal standards 
within 30 seconds of the associated calibration 
standard? ~-

ACTION: 	 Professional judgement should be used to 

qualify data if the retention times differ by 

more than 30 seconds. 


16.0 Laboratory Control Samples (LCS) 

16.1 	Were any LCS samples run in order to verify 

analytes which failed criteria for spike 

recovery? 
 H_ 

16.2 	Did the lab spike LCS sample spiked with the 

same analytes and the same concentrations as the 

matrix spike? 


16.3 	Were the mean and standard deviation of all 

analytes within the QC acceptance ranges as 

shown in Table 6, 8270D-43? 


ACTION: 	 If the recovery of any analyte falls out of 

the designated range, the analytical results 

for that compound is suspect and should be 

qualified "J" in the unspiked samples. 


17.0 Field Duplicates 

17.1 	Were any field duplicates submitted for 

semivolatile analysis? 
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DataQual SVOA 

Sample ID: VWAI-MW07-1110 
Duplicate Sample ID: VWAI-MW07-11100 

Water: RPD>50% 
Soil: RPD>75% 

Compound Sample Conc. Dup. Sample Conc. I%RPD 
l§P'lf IClIt:;:IIt;: 7.9 10 23 
2-methylnapthalene 7.7 9.9 25 

#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/OI 
#DIV/Ol 
#DIV/OI 
#DIV/O! 

~ 10! 

#DIV/O! 
#DIV/O! 

;, one or both values below CRQL 

COMMENTS: No qualifications required, 
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REPORT NARRATIVE 

Mitkem nn"<:It,,,,·;,,..,, a Division of <;:n<:,,..tr, Analytical, 

Client: CH2M-Hill, Inc. 

Project: CTO-0083 Aoe E and I 

Laboratory Workorder I SDG #: J2254 

SW8468270D 

I. SAMPLE 

No or unusual conditions were encountered unless a 
Notification Form, or record of communication is included with the 
Receipt Documentation. 

II. HOLDING TIMES 

A. Sample Preparation: 

All samples were within the method-specified holding times. 

B. Sample Analysis: 
\ 

All samples were analyzed within the method-specified holding times. 

fli. METHODS 

Samples were analyzed following 
select list of semivolatile compounds were 

82700. A 

IV. PREPARATION 

Aqueous Samples were prepared following procedures in laboratory test code: 
BNA_ W _PR(SEPF) 

V. INSTRUMENTATION 

The following instrumentation was used 
Instrument Code: S3 
Instrument Type: 
Description: H P6890 / 
Manufacturer: 
Model: 6890 I 5973 
GC Column used: 30 m X 0.25 mm 10 [0.25 um thickness] Rxi-5sil MS capillary column. 

VI. ANALYSIS 

A. Calibration: 

Calibrations met the method/SOP criteria. 

B. Blanks: 

"I "4.l.L 



All method blanks were within 	 criteria. 

C. 

Surrogate standard percent recoveries were within the QC limits. 

D. 

1. 	 Laboratory Control Spikes (LCS): 

Percent recoveries for lab control were within the QC limits. 

2. 	 Matrix Spike I Matrix Spike Du~cate (MS/MSD): 


matrix were on 
 vwAI-MW02-111 0 
08EMS/MSD) 

Percent recoveries were within the QC limits. 

G. 	 Internal Standards: 

Internal standard areas were within the QC limits. 

H. 	 Dilutions: 

No in this SDG required analysis at dilution. 

H. 

No other unusual occurrences were noted during analysis. 



Standard Operating Procedure 
USEPA Region 2 


Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 


'----""'SOP: HW-2 Revision 13 Appendix A.1 Sept. 2006 

Site: V~ Aoc £ l'I 

Case #: 

SDG#: 


Samples: 
 Soil 
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Standard Operating Procedure 


USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 


Data Assessment and Contract Compliance Review 


~SOP : HW-2 Revision 13 Appendix A.1 Sept . 2006 

YES NO N!A 

AI.l Contract Compliance Screening Report 

Present? LJ 


ACTION: If no, contact RSCC/PO , 

AI.2 Record of Communication (from RSCC) 


Present? l_l 


ACTION: If no, request from the RSCC. 


A1 ,3 Sampling Trip Report 

Present and complete? l_l 

ACTION: If no , contact RSCC/PO, 

AlA Chain of Custody/Sample Traffic Report 


Present? 


Legible? 


Signature of sample custodian 

present? 

ACTION: If no, contact RSCCIWAM/PO. 

AI.5 Cover Page 

Present? LJ _ 

Is the Cover Page properly filled in 
and the verbatim signed by the lab 
manager or the manager's designee? LJ _ 

Do the sample identification numbers 

on the Cover Page agree with sample 

Identification numbers on: 


(a) Traffic Report Sheet? LJ _ 
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Standard Operating Prbcedure 

USEPA Region 2 


Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compl i ance Review 


~SOP : HW - 2 Revi sion 13 	 Append i x A. 1 

(b) Form lis? 

Is the number of samples on the Cover 
Page the same as the number of 
samples on the Traffic Report sheet 
and the Regional Record of Communication 
(ROC) for the data Case? 

ACTION: 
If no for any of the above, prepare 
Telephone Record Log and contact RSCC/PO 
for re-submittal of the corrected Cover Page 
from the laboratory. 

A.1 .6 SDG Narrative, DC-1 & DC-2 Form 

Is the SDG Narrative present? 

Is Sample Log-In Sheet(Form DC-1) 
present and complete? 

Is Complete SDG Inventory Sheet(Form DC-2) 
present and complete? 

ACTION : 
If no, write in the Contract-Problemsl 
Non-Compliance Section of the Data Review 
Narrative. 

A. 1 .7 Fo rm I to XV 

A.1 .7.1 Are all the Form I through Form XV 

labeled with : 


Laboratory Name? 

Laboratory Code? 

RAS/Non-RAS Case No.? 

SDG No.? 

Sept . 2006 
YES NO N/A 

L/__ 


[_ 1 

[_v('1 _ 

LJ _ 

[~-

.~ 
L:J 	_ _ 
./

[_1 _ _ 

[_ 1 

- 15 -	 128 




Standard Operating Procedure 

USEPA Region 2 


Evaluat on of Metals Data for the Contract Laboratory ram 

Data Assessment and Contract iance Review 


~SOP: HW-2 

Contract 

If no for any of above, under 
Contract Problem/Non-Compliance 
of "Data Narrative" and contact 

for Form(s) from the laboratory. 
A. 1 After comparing on I-IX 

against the raw data, do any computation/ 
transcription errors exceed 1 of 
reported on the Forms for: 

(a) all analytes analyzed by ICP-AES? 

(b) all analytes analyzed by ICP-MS? 

(c) Mercury? 

(d) Cyanide? 

ACTION: 

If yes, prepare Record Log 
and contact CLP for the I"l"Irrol"to 

data the laboratory. 

A.1.8 

Data shall not be validated without the 
hard/electronic copies of the associated 
raw data for samples and QC samples. 

A.1.8.1 Digestion/Distillation Log 

Digestion Log for ICP-AES 

(Form XII)present? 


for ICP-MS 
(Form XII) present? 

Distillation for cyanide 
(Form XII) present? 

Are pH for metals and 
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and 
laboratory . 

Procedure 
ion 2 

Evaluat of Metals Data for the Contract Laboratory ram 

Data Assessment and Contract 1 nce Review 


~SOP: HW-2 Revision 13 A.l 

cyanide reported for each 

aqueous 


solids calculations /
soils/sedi ments? 

Are preparation dates present on the 

sample preparation logs/bench 


Digestion/Distillation 

and dilutions used to 


A1 Is the analytical instrument 
printouts for: 

ICP-AES? 

ICP-MS? 

Mercury? 

Cyanide? 

Are all laboratory bench 
and instrument raw data printouts 
necessary to support all sample 

analyses QC operations: 


Legible? 


Properly labeled? 


all field samples, QC samples 
and present on: 

Digestion/Distillation log? 

Instrument Printouts? 

write 
TOPO/PO 
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Standard operating Procedure 

USEPA Region 2 


Evaluat on of Metals Data for the Contract Laboratory ram 

Data Assessment and Contract iance Review 


SOP: HW-2 Revis 13 A.1 

1.9 (Aqueous and soil samples) 
(Examine sample Traffic Reports and logs to 

determine the time from the sample collection date to the sample 
preparation date.) 

1.9.1 distillation(14 

Mercury analysis(28 

Metals analysis(1 days)exceeded? 

If yes, (R) and red-line non-detects 
and flag as estimated (J)results ~ MOL even 

if was preserved 

In addition to qualifying the 
a list of all 
which the holding 

and "n"'u"",, 

be Report for each 
the number of that were exceeded 

the 
the collection date 


preparation 

Attach this list to the data review 


narrative. 


A.1.9.2 Is of aqueous 

Analysis < 

Analysis > 1 

,..."',."'",,,,, as HJll. 

A.1.9.3 Is the cooler temperature .::: 10 CO? 

for: 

If cooler temperature is >10 , flag 
as "UJ" as 

~ 

A.1.10.1 Are Form I's for all samples 
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Standard Operating Procedure 

USEPA Region 2 


Evaluation of Metals Data for the Contract Labo ratory Program 

Data Assessment land Contract Compliance Review 


~SOP: HW- 2 Revision 13 Appendix A.1 Sept . 2006 
YES NO N!A 

present and complete? ~--
ACTION: 
If no, prepare Telephone Record 

Log and contact CLP POITOPO for 

submittal from the laboratory. 


A.1 .10.2 Verify there are no calculation and transcription errors in the results 

reported on Form I's. Circle on each Form I all results that are incorrect. 


Is the calculation error less than 10% of the correct result? 
, 

Are results on,Form I's reported in correct units (ug/L for aqueous.,and 
MG/KG for sOils)? [_V"'_ '] _ 

Are results on Form I'S reported by correct significant figures? [ ~ 

Are soil sample results on Form I's 

corrected for percent solids? [-] 


Are all "less MOL" values reported 

by the C s and coded with "U"? [~


u:iJ~ ~ I I"'i'-..?Are values less than the C s [....AA.-J 

but greater than or equal the ~QR-d b. -
MOLs flagged with "J"? '0- ~[ ] 

, ~ S 
Are appropriate contractual qual ity / 

control and Method qualifiers used? (j.,JJ f\.Q.e.-dtd [_ ] 
ACTION: 
If no for any of the above questions, 

prepare Telephone Record Log, and contact 

CLP POITOPO for corrected data. 


A.1 .10.3 Do EPA sample identification numbers 

and the corresponding laboratory 

sample identification numbers match 

on the Cover Page, Form I's and 

in the raw data? 
 iV: 
Was a brief physical descriptioJ1! 
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Standard Procedure 

OSEPA Region 2 


Evaluation of Metals Data for the Contract Labora Program 

Data Assessment and Contract Compl ance Review 


~SOP: HW-2 Revision 13 A.1 	 s 

of the samples and after 
digestion on the Form I [_l 

Was any sample outside 

mercury!cyanide calibration 

or the CP-MS range 
 /diluted noted on the Form I? 

If no for any above, note under 

the Contract-Problem/Non-Compliance 

Section the Review Narrative. 


A. t 11 Initial Calibration 

A.1.11.1 	 Is a record of at 2 point 
(A blank and a standard)calibration 
present for analysis? 

Is a of at least 2 point 

(a blank and a standard)calibration 


for ICP-MS analysis? 


Is a record 5 point calibration 

(a blank & 4 
 for Hg analysis? 

Is a of at 4 pOint calibration 

(a blank & 4 standards)present for 


ACTION: 

If incomplete or no initial calibration 

was performed, (R) and red-line 


assoclated (detects & non-detects). 

Is one initial bration standard 

at the 
 level for 
mercury? [_1 

If no, in Contract Problem! 

Non-Compliance Section of 

Review Narrative. 


\.1.11.2 	 Is curve correlation 
coefficient> 0 

-20 




~a"u~'ru Operating Procedure 
FA 2 

Evaluation of Metals Data for the Contract Laboratory ram 
Data Asse sment and Contract iance ew 

~SOF: HW-2 Revision 13 	 .1 

Mercury Analysis? 

/Cyanide Analysis? 

ICP-AES 	 re than 2 Cal . ) ? 

ICP-MS (more than 2 calib.)? /
ACTION: 
If no, quali the ass s 

results ~ MOL as estimated "J" and 

non-detects as "UJ". 


The correlation coefficient shal 

be calculated by the data validator 

using standard concentrations and the 


instrument 	 ( . g. 
, etc.). 

A.1.12 

~ A.l.12.1 	 Present and e for every 

metal and cyanide? 


Present and ete for ICP-AES 

and ICP-MS when both these methods 

were used for the same analyte? 


If no for any of the above, p re a 

Te Re rd and contact 

for re submittal from the laboratory. 


A.1.12.2 	 Was a Contin Calibration 

Ver fication performed every 

10 s s or every 2 hours 

whichever is more ? 


If no for any of the above, write 

in the Contract-Probl liance 

Section of the Data Review Narrative. 


A.. 12.3 	 Was an ICV or a mid standard 

distil ed and analyzed ith each bat /

of s les? [-] 
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----sOP: HW-2 

A.1.12.2 

A.1.1 3 

Standard 

Data for 
and 

Procedure 

Review 
Evaluation of Metals 

Data Assessment 

Revision 

r any of the above, te 
in the Contract-P em/Non-Compliance 
Section 0 the Data Review Narrative and 
quali results ~ MOL as estimated (J). 

Circle on IIA all percent recoveries 
that are contract windows. 

Are ICV/CCVs WFFr:HFI~BFH1TFO limits for: 

Metals - 10%R? 

Hg 

/ 
ACTION: 

If no, qualify all sam a previous technically 

standard and a su technically acceptable CCV 

follows as follows: 


Qualify as estimated (J) all and non-detects, 

if the ICV/CCV %R is 75-89%(65-79% for Hg; 70-84% for CN). 

Qualify only positive MDL) as "J" if the ICV/CCV %R is 

between 111-125%(121-1 for Hg;116-130% for CN). (R) 

red-line only 


detects)if the 

detects if the recovery is than 125% (135% for Hg; 130% 
CN). Reject (R) and results (hits and non

for Hg;70% for CN). 


that does not fall within the acc.::ota:nce limits, 

samples reported from the run. 


the distilled ICV or 
ndard for cyanide within 

limits (85-115%)? [_l 

ACTION: 

If no, Qualify all cyanide results.:::. M as oJ" 


1.1 1 ICP-AES run, was a 

-22



Standard Operating Procedure 


USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 


Data Assessment and Contract Compliance Review 


SOP: HW-2 Revision 13 Appendix A.1 	 Sept. 2006 

(CRQL or MDL when MDL > CRQL) 

standard analyzed? 


(Note:CRI is not required for Al, Ba, 
Ca, Fe, Mg, Na and K.) 

For each ICP-MS run, was a CRI 
(CRQL or MOL when MOL> CRQL) standard 
analyzed for each mass/isotope used 
for the analysis? 

For each mercury run, was a CRQL 
standard analyzed? 

For each cyanide run, was a CRQL 
standard analyzed? 

ACTION: 
If no for any of the above, write 
this deficiency in the Contract Problems/ 
!'Jon-Compliance Section of the Data Review 
Narrative, inform CLP PO and flag results 
in the affected ranges (detects <2xCRQL)as J 
and non-detects UJ. 

The affected ranges are: 
ICP-AES Analysis - *True Value ±. CROL 
ICP-MS Analysis - *True Value ±. CROL 
Mercury Analysis - *True Value ±. CROL 
Cyanide Analysis - *True Value ±. CROL 

* True value of the CRQL Standard 

A.1.13.2 	 Was a CRQL standard analyzed after the 
ICV/ICB, before the final CCV/CCB and 
once every 20 analytical samples in 
the analytical run for each analysis? 

ACTION: 
If no, write in the Contract Problem/ 
Non-Compliance Section of the 
"Data Review Narrative". 

A.1.13.3 	 Circle on each Form liB all percent 
recoveries that are outside the 

. acceptance windows. 
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Standard Operating Procedure 

TJ8EPA Region 2 

~SOP: HW

A1.14.1 


Eva tion of Met s Data for the Contract 
Assessment and Contract iance Review 

3 x A.l 

Is L standard within control 
limits for: 

70 - 1 [--] 

1 

1 

1.Qualify all field samples between 
a previous technically analysis of 
the CRQL standard and a acceptable 
analysis of the CRQL 

2.Flag (J) or reject ( only the final 
sample results on Form I's Sample 
raw data are I"ithin the affected ranges 
and the CRQL standard 
acceptance ndows 

3.The samples and 
analyzed in the same analytical 

Present and complete for 
the instruments used for the 
metals and cyanide analyses? 

Was an initial Calibration Blank 
analyzed after ICV? 

Was a continuing Calibration Blank 
analyzed after every CCV and every 
10 samples or every 2 hours, whichever 
is more frequent? 

Were the ICB & CCB values > ~but < CRQL 
reported on Form III and flagge(2bY 
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Standard Operating Procedure 


USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 


Data Assessment and Contract Compliance Review 


~SOP: HW-2 Revision 13 Appendix A.1 	 Sept. 2006 

usrng MDLs from direct analysis(Preparation 
Method "NPi")? 
(Check Form 	III against the raw data) 

ACTION: 

If no, inform CLP POITOPO an~ make a note 

in the Contract-Problems/Non-Compliance 

Section of the "Data Review Narrative". 


A.1.14.2 	 Circle with red pencil on each Form III 
all Calib. Blank values that are: 

~ MOL but ~ CRQL 

> CRQL 

A.i.i4.2.i 	 When MDL < CRQL, is any Calib. Blank 
value ~ MDL but ~ CRQL? 

ACTION: 
If yes, change sample results.::: MDL 
but ~ CRQL to the CRQL with a,"U". 
Do not qualify non-detects. 

A.i.i4.2.2 When MDL < CRQL, is any Calib. Blank 
value> CRQL? 

ACTION: 
If yes, reject (R) and red line the 
associated sample results> CRQL 
but <ICB/CCB Blank Result. Flag as "J" 
detects> ICB/CCB blank value but 
< 1 OxlCB/CCB value. Change the sample 
results ~ MOL but ~ the CRQL to CRQL 
with a "U". 

A.i.i4.2.3 Is any Calibration Blank value 
below the negative CRQL? 

ACTION: 

If yes, flag (J) as estimated all 

associated sample results ~ CRQL but 

<10xCRQL. 


NOTE: 
1. 	For ICB that does not meet the technical 


QC Criteria, apply the action to all samples 
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U.S. 	 EPA - CLP 

3 

BLANKS 

Lab Name: Mitkem Laboratories Contract: 933562, N62470-08-0-1000, Proj 3924 

Lab Code: MITKEM Case No.: SAS No.: SOG No. : SJ2254 

Preparation Blank Matrix (soil/water): WATER Method Blank 10: 

MB-55727 
Preparation Blank Concentration Units ~ug / L or mg/kg): UG / L 

OPTIMA2 10112~O~A------------
-

Analyte 

Initial 

Calibration 

Blank (ug/L) 

Continuing Calibration 

Blank (ug / L) 

Preparation 

Blank 

C 1 C 3 .c 3
" 

C C M~ 

Iron 3 1. 0 U 31. 0 U (<. 44.3 B -> 31. 0 U 31.000 U P 

Manganese 10.0 U 10.0 U " -~ U 10.0 U 10.000 U p 

FORM III - IN 	 SW846 
139
0~35 



Standard Operating Procedure 


USEPA Region 2 

Evaluation of Metals Dai:a for the Contract Laboratory Program 


Data Assessment and Contract Compliance Review 


~' SOP: HW-2 Revision 13 Appendix A.l 	 Sept. 2006 

reported from the analytical run. 
2. 	For CCBs that do not meet the technical QC criteria, 


apply the action to all samples analyzed between a 

previous technically acceptable analysis of CCB and 

a subsequent technically acceptable analysis of the 

CCB in the analytical run., 


A. 1. 15 	 Preparation Blank - FORM III 
NOTE:The Preparation Blank for mercury 

is ·the same as the calibration blank. 


A.1.l5.l 	 Was one Preparation Blank prepared 
with and analyzed for: f 

v{Each Sample Delivery Group (SDG)? 

Each batch of the SDG samples 

digested/distilled? 
 [~ 
Each matrix type? 	 [_l 

All instruments used for metals 

and cyanide analyses? [~ 


ACTION: 
If no for any o f the above, flag 

as estimated (J) all the associated 

positive data <lOxMDL fqr which the 

Preparation Blank was not analyzed. 


NOTE: 
If only one blank was analyzed for more 

than 20 sample s , then the first 20 samples 

analyzed are not es timated (J) ,but all 

additional samples must be qualified (J). 


A.l.15.2Circle with red pencil on each Form III 
all Prep. Blank values that are: 

~ MOL but ~ CRQL, and 

> CRQL 

A.l.1S.2.1 	When MOL < CRQL, is any preparation blank 
value ~ MOL but ~ CRQL? 

ACTION: 
If yes, change sample result ~ MOL 
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Procedure 
ion 2 

Evaluation of Metals Data for the Contract Laboratory 
Data Assessment and Contract Compliance Review 

Revision 13 A.l 

If yes, rej ct (R) and red 1 
posit samp e results e 
raw data less than 10 s the 

ration Blank value. 

A.1.16 

A.1.16. Present and ete? 

Was lCS analyzed at the beg 
and end of each anal ical run, and 
once for every 20 analytical ? 

Was les analyzed at the of 
the ICP-MS anal ical run? 

If no, flag as estimated (J) all 
s e results. 

A.1.16.2 

A.l.16.?.1 ICSA Solution: 
For ICP-AES, are the lCSA "FoundU anal 
values within the control limits ± of 
of the true established mean value? 

If no for any 0 the above, is the 
sample concentration 0 AI, ea, Fe, 
or in the same units (ug/L or 
reater than or equal to its respective 

concentration in the leSA So ution on 
Form IV? 

action to 
es a p us 

technica ly a lysis of the 
es and a subs 1 Ie 

analysis of the Ies in the analytical run: 

as estimated results 
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2 

Evaluation of Metals Data for the Contract Laboratory 

Data Assessment and ract iance Review 

---SOP: HW- Revision 13 A endix A. 	 Se 

for which the ICSA "Found' value is r than 
(True value+CRQL). Do not qual non-detects. 
Jf the ICSA ~Found" value i less than 
(True value-CRQL), flag non-detects as ~UJ" and 
detects as 	"J". 

A.1.l6.2.3 	ICSAB Solution 

For ICP-AES, are all ana results in 

ICSAB within the control limits of 80-120 

of the true/established mean value? 


If no for any of the above, is the 
sample concentration of Al, Ca, Fe, 

in the same units ( 
than equa to 

concentration the 
Form IV? [___ ] 

ACTION: 
If yes, y the fol act to 
all samples analyzed between a ous 
technically s of the 
rcs and a subs cally 
analysis of analytical run: 

Flag (J) as estimated those associated 
sample results ~ MOL for which the rCSAB 
analyte recovery is r than 120% but 
~ 150%. If the ICSAB recovery falls within 
50-79%, quali s e results ~ MDL as "J" 
and non-detects as "UJ". ect (R) and red-line 
all resu (detects & non-detects) for 
which the ICSAB recovery is less than 
50% If the above 50%, reject (R) 
and red- results. 

A.1.16.3 

A.l.16.3.1 	ICSA Solution: 

For ICP-MS, are the ICSA "Found" 

values within the control limits 

of the true mean value? 

ACTION: 

If following action to all 
s es from the analytical run: 

F as estimated only sample results ~ MOL 
if the ICSA "Found" value is greater than 
(True val ). Do not qualify non-detects. 
If the ICSA "Found" value is less than 
(True va ), flag the associated s 
detects as "J" and non-detects as "UJ". 
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A.l.16.3.3 

\.1.l7 

A.l.17.l 

Standard Operating Procedure 

USEPA Region 2 


Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 


Revision 13 Appendix A.l Sept. 2006 

YES NO N/A 


ICSAB Solution 
For ICP-MS, are all analyte results 
in ICSAB within the control limits of 
80-120% of the true / established mean 
value, whichever is greater? [_l 

ACTION: 
If no, apply the following action to all 
samples reported from the analytical run: 

Flag (J) as estimated those associated 
sample results ~ MOL for which the ICSAB 
analyte recovery is greater than 120% but 
~ 150%. If the ICSAB recovery falls within 
50-79% flag (J) as estimated the associated 
sample results ~ MOL. Reject (R) and red-line 
those all sample detects and non-detects for 
which the ICSAB analyte recovery is less than 
50%. If the recovery is above 150%,reject (R) 
and red-line only detects (~MOL). 

Spiked Sample Recovery: Pre-Digestion/Pre-Distillation)-Form V A 
Note : Not required for Ca ,Mg,K,and Na (both matrice s ) ;Al and Fe (soil only) 

Was Matrix Spike analysis ~erformed: 

For each matrix type? [_l 

For each SOG? 

On one of the SDG samples? [_l 

For each concentration range /
(i.e.,low, med., high)? 

For each analytical Method 
(ICP-AES,ICP-MS, Hg, CN)used? [_l 

Was a spiked sample prepared and 
analyzed with the SDG samples? [_l 

ACTION: 
If no for any of the above, flag as 
estimated (J) all the positjiiTe data 
for which a spiked sample was not no m~ t/QtL 1'1S0 WGVJ 
analyzed. 

NOTE: ~~ 
If more than one spiked sample were 
analyzed for one SDG, then qualify the 
associated data based on the worst spiked 
sample analysis. J~r~P 
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~~'.~"LU Operating Procedure 
USEPA on 2 

Evaluation of Metals Data for the Contract Laboratory 
Data Assessment and Contract Compliance ew 

SOP: HW-2 Revision 13 x A.1 

A.L 7.2 Was a eld blank or PE s used 
for the ked samp ana 

If yes, (J) as estimated positive 
data of the associated for 
which field k or PE used 
for the ked 

A.. 17.3 Circle on each Form VA spike 
recoveries that are outside the 
control limits ( 125%) that have 

concentrations less than four 
times the added spike concentrations. 

Are all recoveries within the 
control limits when 
concentrations are less than or 

to four times the spike Iconcentrations? 

the of control 
for analytes whose 

concentrations are greater than or 
equal to four times the spike aqded. 

Are results outside the control limits 

(75-125 ) wi th Lab ifier "N" 

on Form I's and Form VA? 

If no for any of the above, write in 

the Contract - Problems iance 

Section of the Data Review Narrative. 


A.L17.4 

Are any ke recoveries: 
/'

(al less than 30 ? 

(b) between 30-74%? 

(c) between 126-150%? 

(d) greater than 150%? 

If the matrix ke recove is less than 
30%, ect (R) and red-l all associated 
aqueous data (detects & non-detects). If 
between 30-74%, i all associated 
aqueous data > MOL as "Ju and non-detects 
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Standard Operating Procedure 
OSEPA Region 2 

Evaluation of Metals Data for the 
Data Assessment Contract 

Contract 

SOP: HW-2 	 13 x A.l 

A .. 7.5 

A.l.1S 

A.l.1B.l 

as "UJ". If between 126- 50%, 

all data> MOL as "J". If greater than 150 , 

reject ( and red-line all associated data L MOL. 


(NOTE: . ) 

Are any spike recoveries: 

(a) less than 10 ? / 
(bl between 10-74 ? 

(cl between 126-200 ? 

than 200%? 

If 	yes for any of the above, 
follows: 

If the matrix ke recovery is s 
than 10%,reject (R) and red-line 
associated data (detects & non-detects); 
if between 10-74 ,qualify all sociated 
data L MOL as "J" and non-detects as "UJ"; 
if betvleen 12 200%, (all associated 
data L MDL "J" If than 200%, ect 
( and red-line al associated data> MDL. 

(NOTE: "N" with "J" "R" .) 


Was the lab licate is 

For each SDG? 

On one 0 the SOG s? 

For each mat type? 

For each concentrat range 
(low or med.)? [_l 

For each analytical Method 
(ICP-AES/ICP-MS, ,CN) ed? [--j 

Was a lab dup cate and 

with the SDG ? 


32
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Procedure 
2 

luation of Metals Data for the Contract Laboratory P 
Data Asse sment and Contract iance Review 

ion 

'~ 

SOP: 2 Revision 13 	 x A.l 

s. 

for any of above, (J) as 

estimated all the SOG results 

(detects & non-detects) for which lab 


icate analysis was not performed. 

If more than one lab dupllcate sample 

were for an SDG, then qualify 

the samples based on 

worst lab duplicate analysis. 


A.L 	8.2 Was a Field Blank or FE used 
for the Lab 

ACTION: 

as estimated (J) all 


results (hits & non-detects) 

for which Field Blank or PE was 

used for cate 


.1.18.3 	 Circle on each Form VI all values 

that are: 


RPD > 20%, 	 or 

Absolute 	Difference > 

Are all values within control 

limits (RPD ~ 20% or absolute 
 /
difference < )? 

If no, are all results outside the 

control limits with an "*n 

(Lab ifier)on Form VI and on 
 /
all Form I's? 

If no, write in the Contract-Problems! 

iance Section of the Data 


Review Narrative. 


The laboratory is not required 

report Form VI RPD when 

both values are non-detects. 


A.l.l8.4.1 	When e and cate values are both 
2. 5xCRQL 	 (substitute MDL for CRQL when MDL CRQLl, 

-33
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Procedure 
Region 2 

Eva tion of Metals Data for the Contract Laboratory Program 
Data Assessment and Cont ct ew 

SOP: HW-2 Revision 13 

is any RPO > 20 but < 00%7 

is any RPD ~ OO%? 

If the RPD 	 is 20% but < 100 I 

(J) as estimated the associated 
data ~ CRQL. If the RPO is 


~ 100 ! reject (R) and red- ine the 

associated sample data ~ CRQL. 


(NOTE:Replace ft*H with "J" as appropriate.) 

A.l.1S.4.2 	When the sample icate value 
< (substitute for CRQL when MDL >CRQL) ! 

is the absolute difference between s 
and 1 cate values: 

± CRQL? 

> + 

If the absolute difference is > 
flag as estimated all the associated 
sample results ~ MOL but < as "Ju 
and non-detects as "UJ". If the absolute 
difference is > ect (R) and 
red-line a 1 the as 

NOTE: 
1. Replace "*" with "J", "UJ" or "RU 	 .) 
2. 	 If one value is >CRQL and the other 

calculate absolute difference between the value CRQL 
and the MDL, and ~se this difference to qualify sample results. 

A.l.lS.S 

A.l.18.S.l 	When 
are itute NDL for 
CRQL when t1DL > CRQL) f 

is any RPO ~ 35 but < 120%7 [_1 

s any RPD ~ O%? 

If the RPD is ~ 35 and < 20%, f 
(J) as estimated the associated s 
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SOP: HW-2 


A.1.1B.S.2 

A.1.19 

A.1.19.1 

Standard Operating Procedure 

USEPA Region 2 


Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 


Revision 13 A.l 	 s 

data ~ CRQL. If the RPD is ~ 120%, reject 
(R)and red-line the associated sample 
data ~ CRQL. 

When the sample and/or duplicate value 
<5xCRQL(substitute MOL for CRQL when MOL> CRQL), 
is the absolute difference between sample 
and duplicate: 

> ± 2 x CRQL? 

> ± 4 x CRQL 

ACTION: 

If the absolute difference is > 2 x CRQL, 

flag all the associated sample results ~ MOL 

but < 5xCRQL as "Ju and non-detects as "UJu . 

If the absolute difference is > 4xCRQL, reject 

(R) and red-line all the associated non-detects 
and detects ~ MOL but <5xCRQL. 

NOTE: 
1. 	Replace "*H with "JH, "UJH or "RH as appropriate.) 
2. 	 If one value is >CRQL and the other value is non-detect, 

calculate the absolute difference between the value > CRQL 
and the MOL, and use this difference to qualify sample results. 

Field Duplicates 

Aqueous Field Duplicates 

Was an aqueous Field Duplicate pair 
collected and analyzed? [_l 
(Check Sampling Trip Report) 

ACTION: 
If yes, prepare a Form (Appendix A.4) for each 
aqueous Field Duplicate pair. Report the sample 
and Field Duplicate resu~ts on Appendix A.4 from 
their respective Form I's. Calculate and report RPD 
on Appendix A.4 when sample and its Field Duplicate 
values are both> 5xCRQL. Calculate and report the 
absolute difference on Appendix A.4 when at least one 
value (sample or duplicate) is <SxCRQL. Evaluate the 
aqueous Field Duplicate analysis in accordance with the 
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P: HW-2 


A.1.19.2 

A.1.19.3 

Procedure 
ion 2 

Evaluation of Metals Data Contract Labora ry ram 
Data Assessment and Contract Compliance Review 

x A.I 

QC crite ia stated in Sections A.l. 9.2 and A.l.19.3. 

NOTE: 
1. Do Appendix A.4. 
2. Do RPD when are non-detects. 

3.Substitute MDL for CRQL when MOL> 

4.If one is >CRQL and the 


non-detect. calculate the absolute difference 

between value > CRQL and MDL, and use 

this the criteria to quaUfyresults. 


Ci~cle all values on the Form A.4) 
for Field Duplicates that have: 

RPD 20 or 

Difference > + 

JiJhen and duplicate values are 

both 
 (substitute MDL for CRQL when 


MDL > CRQL) I 


is any RPD ~ 20%? 

lS any RPD > 100%? 

RPD is >20% 
ated 


resul ~ CRQL. If ~ 100%, 

and red-line only the associated 

Field icate result CRQL. 


When the sample a icate value(s) 

(substitute CRQL when MDL >CRQL) , 


absolute di ference between s 

and icate: 


> + CRQL? / 

/> + 2 x CRQL? 

ACTION: 

If the absolute fference is > , 


detects ~ MOL but < 5xCRQL as "IN 

and non-detects a "UJN If the difference
• 

is > ,reject and red-line -detects 
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Data Assessment and Contract liance Review 


HW-2 Revision 13 ix A.1 s 

A.L 9.4 

A.L1 

and results ~ MOL but of the e 
and its Field Duplicate. 

Soil/Sediment Field Duplicates 

Was a soil field 
collected and ana 
(Check Report) 

ACTION: 

If yes, for each soil 
 icate 


as follows: 


ix A.4 for each Field icate 

Report on Appendix A.4 all and its 


Field Duplicate results in from their 
ive Form I's. Calculate and RPD when 
and its duplicate values are both 

than . Calculate and the 
absolute difference when at least one value 
(sample or licate)is < . Evaluate the 
Field licate analysis in accordance with the 
QC Criteria stated in Sections A.l.19.S and A.l 19.6. 

NOTE: 
. Do not transfer "*,, from form I's cO P.ppendix A.4. 

2 Do noc calculate RPD when both values are non-detects. 
3.Substitute MOL for CRQL when MOL> CRQL. 
4.If one value is >CRQ~ and the other 

is non-detect, calculate the 

absolute difference between tUe 

value > CRQL and the MDL, and 

the criteria to qualify the 


Circle on each A.4 all 
values have: 

> + 2xCRQL 
When licate values 

jvjDL for 
CRQL when 

is any RPD 35 but < 20%? 

lS any RPD > 120 ? / 

If the RPD is > 35 but < 20%, 

-37- l50 



P: HW-2 


A.1.I9.6 

A.I.20 

Procedure 

ion 2 


Evaluati of Metals Data for the Contract Laboratory 

Data Assessment and Contract iance Review 


sian 13 

i 

only the associated sample 
and its Field Duplicate results 
~ CRQL as "Ju 

. If the RPD is ~ 120%, 
ect (R) and red-line on the sample 

and Field licate results ~ CRQL. 

When the and/or icate value(s) 
(substitute MDL for CRQL when MDL CRQLI, 

is the absolute difference between sampl 
and Field Dupli / 
> + 2 x CRQL? 

> ± 4 x CRQL? 

If the absolute diffe , flag 
Ie and i Field resuts ~ MOL 

but <5xCRQL as "Ju and non-detects as "UJu 
• 

If the difference is >4xCRQL, ect(R) and 
red-line non-detects and detects ~ MOL but 
< of the and its Field icate. 

A.L 0.1 Was one LCS prepared and anal for: 

Each SOG? 

Each matrix ? 

lled? 
For each Method(ICP-AES,I , CN) 

used? 

Each bat samples 

Was an LCS and with 
the s? [~ 
ACTION; 
If no fo any of the above, prepare 
Tel Record and contact 

PO or TOPO for submittal of the 
LCS results. Flag (J) as estimated all 
the data for which an LCS was not 
anal 

NOTE: 

If only one LCS analyzed for 
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Procedure 
2 

Evaluation of Metals Data for the Contract ~aboratory ram 
Data Assessment and Contract Review 

',,--, 
SOP: HW

A.. 20.2 

A.1.20.3 

samples, then the first 
analyzed are not flagged(J), 

ional samples must be 
qualified (J). 

each Form VII tie LCS 

outside control limits 80 120 . 


NOTE: . Use digested rcv as LCS for aqueous mercury 
2.Use distilled ICV as LCS for aqueous cyanide 

Is any LCS recovery: 

Less than 50%? 

/Between 50 and 79%? 

Between 121% and 150 ? /' 
VGreater than 150 ? 


ACTION: 

If the LCS recovery is e~s than 50%, 


ect (R) and red- ine all associated 
data & non-detects); for 

a recovery between 50-79 J f detects 
as "J" all non-detects as "UJ". if the LCS 
recovery is between 2 -150%, flag only 
detects as "J". if the recovery is greater 
than 150%, ect ( and red-line all detects. 

If an anal 's MDL is 
va 

to or 
of LCS, 

for that 
s of 

Is the LCS "Found" value greater 
than the Control Limit 
reported on Form VII? 

ACTION: 

39
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Standard Operating Procedure 

USEPA Region 2 


Eva ion of Metals Da a fo~ the Contract Laboratory ram 

Data Assessment and Contract Compliance Review 


HW-2 Revis 13 	 A.1 

(J) a 1 the associated 
> MDL as estimated ( 

LCS "Found" value lower 
than the Lower Limit 

on Form VII? 

If yes, ag detects as "J" and 
non-dectes as "UJ u

• 

A.1.21 	 ICP-AES/ICP-MS Serial D:'}.lution - Form VIII 
NOTE:Serial dilution analysis is required only 
when the initial concentration is equal to or 
greater than 50 x MDL. 

A.1.21.1 	 Was a Serial Dilution ana is 
performed: 

For each SDG? 


On one of the SDG samples? 


For each matrix type? 


For each concentration range 

(low or med.)? 


Was a Serial Dilution e 

analyzed with the SDG es? 


ACTION: 

If no for any of the above, 

as estimated (J) detects MOL of 

all the SDG es for which the 

ICP Serial Dilution Ana is was 

not performed. 


A. .21.2 Was 
for the Seria 

If yes, as detects 
> MOL of all 

A.1.21.3 	 Circle on Form VI the Percent Differences 
(%0) between s results and its dilution 
results that are outside control limits + 10% 
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the Contract tory 
Review 

Standard Procedure 
USEPA Region 2 

of Met s 
Data Assessment and Contract 

SOP: HW-2 Revision 13 A.1 

A.1.21.4 

A.I. 22 

A •. 22.1 

'\.1.22.2 

when tial concentrations ~ 50 x MDLs. 

on FOI.'m 

side the 
with an "E" (Lab Qualifier) 

all Form I's? 

te in the Contract
iance Section of the Data 

Review Narrative. 

Are any %0 values: 

10 ? 

~ 100%? 

If the Percent Difference (%D) is 
greater than 10 , (as estimated 
all associated s wh('se raw data 
if the %D is ~ 100%, (R) and red-line 
all associated es with raw data ~ MDL. 

\\ ,Ir 
v(NOTE:Replace "E" with or "R" as . ) 

Were any ana es 	performed for 
as totaldissolved as 
(s) ? 

Were any analyses performed for 
c as well as total analytes 

on the same (s)? 

ACTION: 
If yes, prepare a Form ( 

di 

concentrations. 

A.5) 

each 

to compare the 
dissolved (or 
ana 
difference on Appendix A.5 as a percent 
of the total yte only both of 

fol conditions are fulf led: 

(1) 	 The dissolved(or ) concentration 
is than total concentration, and 

(2) than or equal to 5xMOL. 

Is any dissolved (or 
concentration r than its 

1 concentration by more than 20 ? 
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Standard Operating Procedure 

USEPA Region 2 


Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 


"-..,/30 P: HW- 2 Revision 13 Appendix A.1 Sept. 2006 
YES NO N!A 

A.1.22.3 	 Is any dissolved(or inorganic) 
concentration greater than its 
total concentration by more than 50%? [_1 

ACTION: 
If the percent difference is greater 
than 20%, flag (J) both dissolved/inorganic 
and total concentrations as estimated. If 
the difference is more thijn 50%, reject (R) 
and red-line both the values. 

A.1.23 	 Field Blank - Form I 

NOTE: Designate "Field Blank" as such on Form I 


A.1.23.1 	 Was a Field/Rinsate Bank collected 

and analyzed with the SOG samples? [_1 


If yes, is any Field/Rinsate Blank 
absolute value of an analyte on Form I 
greater than its CRQL( or 2xMDL when MDL>CRQL)? [_1 

If yes, circle the Field Blank value 

on Form I that is greater than the 

CRQL, (or 2 x MDL when MDL > CRQL) . 


Is any Field Blank value qrea ter 
than CRQL also greater than the 
Preparation Blank value? [_1 

If yes, is the Field Blank value 

(> CRQL and > the prep. blank value) 

already rejected due to other QC 

criteria? 


ACTION: 
If the Field Blank va lue was not rejected, 
reject all associated sample data (except 
ihe Field Blank results)greater than the 
CRQL but less than the Field Blank value. 
Reject on Form I's the soil sample results 
whose raw values in ug/L in the instrument 
printout are greater than the CRQL but less 
than the Field Blank valu~ in ug/L, Flag as 

,.2.J" detects between the F:celd Blank value and 
10xField Blank value. If the sample result > MOL 
bu~ ~ CRQL, replace it with CRQL-U. -

If the Field Blank value is less than the 
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Standard Operating Procedure 


USEPA Region 2 

Evaluation of Metals Data for the Contract Labora ram 


Data Assessment and Contract iance Review 

HW-2 ion 13 A.1 

.Blank value, do not quali the sample 

result due to the Field Blank criteria. 


NOTE: 

A.. 24 

Blank result previously rejected 
to cannot be used to 

2. associated with 

A.. 24.1 Is fication for: /
Method Detection ts (Form IX-Annually)? [_1 

ICP-AES Intere ement ction Factors [V;(Form XA & XB -Quarter 

CP-AES & ICP-MS Linear 
(Form XI-Quarte y)? [~ 
ACTION: 

If no, contact CLP for 

submittal from the laboratory. 


A.1.24.2 

A.1.24.2.1 Are MDLs present on 

All the ? 

All the instruments used? 


Digested and 

samples and Calib.Blanks? / 

ICP-AES and ICP-MS when both 

instruments are used for the 

same analyte? 


ACTION: 

If no for any of the above, prepare 

Telephone Record and contact CLP 


for submittal of the MDLs from 
the laboratory. Report to CLP PO and 
write in the Contract Problems! 

section the Data Revi 
MOL concentration is not 

less than ~ CRQL. 
Narrative if the 
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------SOP: HW-2 

A.l.24.2.2 

A.1.24.3 

A.l.24.3.1 

A.1.25 

A.1.2S.1 

A.1.2S.2 

Standard Operating Procedure 

USEPA Region 2 


Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 


Revision 13 x A.l S 

Is MDL greater than the Cfi~L 

for any analyte? 

If yes,is the analyte concentration 
on Form I greater than 5 x MDL for 
the sample analyzed on the instrument /
whose MDL exceeds CRQL? [__1 

ACTION: 

If no, flag as estimated (J) all 

values less than five times MDL for 

the analyte whose MDL exceeds the CRQL. 


Linear Ranges - Form XI 


Was any sample result higher than 

the high linear range for ICP-AES / 

or ICP-MS? l_l 


Was any sample result higher than 

the highest calibration standard 

for mercury or cyanide? [ /] 


If yes for any of the above, was 

the sample diluted to obtain the 

result reported on Form I? [_1 


ACTION: 

If no, flag (J) as estimated the 

affected detects (~MDL) reported 

on Form I. 


ICP-MS Tune Analysis - Form XIV 


Was the ICP-MS instrument 

tuned prior to calibration? [_1 


ACTION: 

If no, reject (R) and red-line all 

sample data for which tuning was not 

performed. 


Was the tuning solution analyzed 

or scanned at least five times 

consecutively? [_1 


Were all the required isotopes 

spanning the analytical range ./

present in the tuning solution? 


Was the mass resolution within 
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Standard Operating Procedure 

USEPA Region 2 


Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 


~OP: HW-2 Revision 13 Appendix A.l Sept. 2006 
NO N!A 

0.1 	amu for each isotope in the 

tuning solution? [_l 


Was %RSD less than 5% for each 
isotope of each analyte in the 
tuning solution? / 
ACTION: 

If no for any of the above" qualify 

all results ~ MOL associafed with that 

Tune as estimated "Ju 

, and all non-detects 

associated with that Tune as "UJ". 


A.1.26 	 ICP-MS Internal Standards - Form XV 

A.1.26.1 	 Were the Internal Standards added 
to all the samples and all QC 
samples and calibration standards 
(except the Tuning Solution)? 

Were all the target analyte 

masses bracketed by the masses /

of the five internal standards? 


ACTION: 

If none of the Internal Standards was 

added to the samples, rej~ct (R) and 

red-line all the associated sample data 

(detects & non-detects). If internal 

standards were used but did not cover all 

the analyte masses, reject (R) and red-line 

only the analyte results not bracketed by 

the internal standard masses. 


A.1.26.2 	 Was the intensity of an Internal 
Standard in each sample within 60-125% 
of the intensity of the same Internal 
Standard in the calibration blank? 

If no, was the original sample diluted 
two fold, Internal Standard added and the 
sample re-analyzed? l_l 

Was the %RI for the two fold diluted sample 
within the acceptance lim~ts (60-125%)? l_l 

ACTION: 

If no for any of the above, flag detects 

as "Ju and non-detects "UJ u of all the 

analytes with atomic masses between the 


atomic mass of the internal standard lighter 
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Standard Operating Procedure 

USEPA Region 2 


Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 


,___.",0P: HW - 2 Revision 13 Appendix A.2 	 Sept. 2006 

than the affected internal standard, and the 

atomic mass of the internal standard heavier 

than the affected internal standard. 


A.1.27 Percent Solids of Sediments 

A.1.27.1 Are percent solids in sediment(s) 

< 50%? 	 l_l 

ACTION: 

If yes, qualify as estimated (J) all detects and 

non-detects of a sample that has percent solids 

less than 50%(i.e.,moisture content greater than 50%). 


NOTE: 
Flag(J) only the sample results 
that were not previously flagged 
due to other QC criteria. 

\norganic Data Review Narrative 

Case# 	 Site: Matrix: Soil 

SDG# Lab: 	 Water 

Sampling Team: Reviewer: 	 Other 

A.2.1 	Data Validation Flags: 
The following flags may have been applied in red by the data validator and must 
be considered by the data user. 

J -	 This flag indicates the result qualified as estimated 

R and Red-Line - A red-line drawn through a sample result indicates unusable value. 
The red-lined data are known to contain significant errors based on 
documented information and must not be used by the data user. 

U - This data validation qualifier is applied to sample results 
~ MDL when associated blank is contaminated 

Fully Usable Data - The results that do not carry "J" or "red-line" are fully 
usable . 

.. 2.2 Laboratory Qualifiers: 
~ The CLP laboratory applies a contractual qualifier on all 
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DataQual Worksheets - Metals 

SAMPLE CALCULA TION 
EPA SAMPLE ID: VWAI-MW02-1110 
COMPOUND: Manganese 
CONCENTRA TION: 70.7 ugIL 
%Solids - NA 

Raw Data result: 0.0707 mglL 

0.0707 mgfL (lOOOugflmg) = 70.7 ugfL 

FIELD DUPLICA TE SAMPLE SUMMARY 
Note: All reported results are noted in the table below because the client requested that the MDL be used as reporting limit instead of 
the RL for this project. RPDs or absolute differences were calculated based on Region II guidelines: if results are >5X RL RPD is 
calculated, if results are <5X RL the absolute difference is calculated. Flags are applied to field duplicate pair only as follows: For 
RPD values - RPD ~ 35% but <120% results are J, RPD > 120%, results are R. For absolute difference values - >+/- 2X RL results are 
J, >+/- 4X RL results are R. 

SlIDample none D I' ampleu2ilcate SlID 

Analyte Sample Cone. Duplicate Cone. RPD or absolute difference 
0 .000 

#DIV/O! 
Comments: No qualLficatLOns reqUired. 

Date: 1Z-27! La 

Vieques eTO-83 SJ2254 
Select Metals 160Page 1 of 1 

























































































































































































































































































































































































DotoQuo/ 

Environmental Services, LLC 

CH2MHILL 
15010 Conference Center Drive 
Suite 200 
Chantilly, Virginia 20151 

July 27, 2012 
SDG# L1 093, Spectrum Analytical, Inc. 
Vieques Island, Puerto Rico-CTO-083 

Dear Ms. Ott, 

The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # LI093. The data validation was performed in accordance with 
the SW-846 methods utilized by the laboratory, the Region II Standard Operating 
Procedures for the Validation of Organic Data Acquired Using S W -846 Methods 
(8260B-Rev 2, August 2008- SOP #HW-24 and 8270D-Rev 4, August 2008-S0P #HW
22), and professional judgment. Region II has not developed a validation checklist SOP 
for the methods used to assess the metals in this SDG (SW -846 method 601 OC). The 
Region II Standard Operating Procedure for the Evaluation of Metals Data for the CLP 
was used as applicable for the metals data. Region II flagging conventions were used. 
All areas of concern are discussed in the body of the report and a summary of data 
qualifications is provided. 

Sample ID Lab ID Matrix VOA SVOA Fe,Mn 
VWAI-MWOS-OS12 L1093-01 water X X X 

VWAl-TBOJ-OS2212 LI093-02 water X 
VWAI-EBO I-OS2312 Ll093-03 water X X 
VWAl-TBOI-OS2312 Ll 093-04 water X 
VWAI-MW04-0SJ2 LJ 093-0S water X X X 
VWAI-MW07-0S12 LI093-06 water X X X 

VWAI-MW07P-OS12 Ll 093-07 water X X 
VWAI-MWOS-OSI2 MS Ll093-01MS water X X 

VWAI-MWOS-OSI2 MSD LI093-01MSD water X X 

The following quality control samples were provided with this SDG: samples VW AI
TBOI-052212 and VWAI-TBOI-052312-trip blanks; sample VWAI-EBOI-052312
equipment blank; and sample VWAI-MW07P-0512-field duplicate of sample VWAI
MW07-0512. 

The samples were evaluated based on the following criteria: 

• Data Completeness * 
• Sample Condition * 
• Technical Holding Times * 
• GC/MS Tuning * 
• GC Performance * 

5830 Amberway Drive • St. Louis, MO 63128 • 314-330-1327 • Fax 314-849-6264 ... •ti jl~ : 
.OQ'~'I 



• Initial/Continuing Calibrations * 
• ICSAlICSAB Standards * 
• RL Standards * 
• Blanks * 
• Internal Standards * 
• Surrogate Recoveries * 
• Laboratory Control Samples * 
• Matrix Spike Recoveries 

• Matrix Duplicate RPDs 

• Serial Dilutions 

• Field Duplicates * 
• IdentificationiQuantitation * 
• Reporting Limits * 
• Tentatively Identified Compounds NA 

* - indicates that qualifications were not required based on this criteria 

Overall Evaluation of Data/Potential Usability Issues 

A summary of qualifications applied to the sample results are noted below for the 
fractions validated. Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative. If an issue is not addressed there were 
no actions required based on unmet quality criteria. When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly. However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. Please note that when a compound or analyte is 
flagged due to blank contamination the BL qualifier code takes precedence over all other 
qualifier codes except a code that explains rejected data. 

VOA 

No qualifications to the data were required. 

SVOA 

The associated matrix spike and matrix spike duplicate exhibited non-compliant 
recoveries that required qualifications to the data. 

Select Filtered Metals 

The laboratory did not perform a matrix spike, matrix duplicate or a serial dilution in this 
SDG. These QC samples are required by Region II. Qualifications were required . 

CH2M HILL 
Vieques Island, Puerto Rico, CTO-083 

SDG# LIQ93 (J02 



Specific Evaluation of Data 

Data Completeness 

The SDO was received complete and intact. Resubmissions were not required. 

Technical Holding Times 

According to chain of custody records, sampling was perfonned on 5/22-23/12 and 
samples were received at the laboratory 5/23-24112. All sample preparation and analysis 
was performed within Region II and/or method holding time requirements. 

Matrix Spike/Matrix Duplicates 

SVOA 

The matrix spike and matrix spike duplicate associated with sample VWAI-MW05-0512 
exhibited low recoveries for bis(2-ethylehexyl) phthalate at 37% and 30% (QC limit 40
125%). Therefore the non-detected result in the associated sample was qualified as 
estimated UJ, qualifier code: MSL. 

Select Filtered Metals 

The laboratory did not perform a matrix spike/matrix duplicate on a sample from this 
SDG. Region II required that all positive and non-detect results be qualified as estimated 
J because of this. Therefore, the reported positive and non-detect results for iron and 
manganese were qualified as estimated JIUJ with a qualifier code of OT. 

Serial Dilution 

Select Filtered Metals 

The laboratory did not perform a serial dilution sample on a sample from this SDG. 
Region II required that all positive results be qualified as estimated J because of this. 
Therefore, the reported positive results for iron and manganese were qualified as 
estimated J with a qualifier code of ~T. 

A summary of qualifications required is provided on the following page. Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report. 

Sincerely, 

~=l~~ 
Vice President 

CH2M HILL 
Vieques Island, Puerto Rico, CTO-083 

SDG# LL093 
. 
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Summary of Data Qualifications 

VOA 


Ie ID 

SVOA 


hthalate 

Select Filtered Metals 

Results 
+/

CH2M HILL 
Vieques Island, Puerto Rico, CTO-083 

SDO# Ll093 oo~,
" 



Glossary of Qualification Flags and Abbreviations 

Qualification Flags (Q-Flags) 

U not detected above the reported sample quantitation limit 
J estimated val ue 
UJ reported quantitation limit is qualified as estimated 
N analyte has been tentatively identified 
IN analyte has been tentatively identified, estimated value 
R result is rejected; the presence or absence of the analyte Calmot be verified 

MethodfPreparation/Field QC Blank Qualification Flags CQ-Flags) 

Organic Methods 

NA 	 The sample result for the blank contaminant is greater than the 
LOQ (2X sample LOQ for common laboratory contaminants) 
when the blank value is less than the LOQ. The sample result for 
the blank contaminant is not qualified with any blank qualifiers. 

LOQ 	 The sample result for the blank contaminant is less than the LOQ 
(2X sample LOQ for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the LOQ. The 
sample result for the blank contaminant is changed to the LOQ and 
qualified as non-detect U. 

Inorganic Methods 

ICB/CCB/PB Action: 

No Action - The sample result is greater than the LOQ and greater than 
ten times (1 OX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the LOQ, result is reported as non-detect 
at the LOQ, when the ICB/CCB/PB result is less or greater 
than the LOQ. 

CH2M HILL 

Vieques Island, Puerto Rico, CTO-083 

/ ' SDG# LI093 
,/ ods 



Glossary of Qualification Flags and Abbreviations, continued 

R- Sample result is greater than the LOQ and less than the 
ICB/CCB/PB value when the ICB/CCB/PB value is greater 
than the LOQ. 

J  Sample result is greater than the ICB/CCB/PB value but less 
than lOX the ICB/CCB/PB value when ICB/CCB/PB value is 
greater than the LOQ. 

J/UJ - Sample result is less than lOX LOQ when blank result is 
below the negative LOQ. 

Field QC Blank action: 

Note - Use field blanks to qualify data only iffield blank results are greater than 
prep blank results. 

Do not use rinsate blank associated with soils to qualify water samples 
and vice versa. 

No Action - The sample result is greater than the LOQ and greater than 
ten times (1 OX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the LOQ, result is reported as non-detect 
at the LOQ, when the FB result is less or greater than the 
LOQ. 

R - Sample result is greater than the LOQ and less than the FB 
value when the FB value is greater than the LOQ. 

J - Sample result is greater than the FB value but less than lOX 
the FB value when FB value is greater than the LOQ. 

General Abbreviations 

RL reporting limit 
MDL method detection limit 
IDL instrument detection limit 
LOD Level of Detection 
LOQ Level of Quantitation 
+ 	 positive result 

non-detect result 

CH2M HILL 
Vieques Island, Puerto Rico, CTO-083 

SDO# LI093 
"CI H , .... DOG 



-- -- -

CCL 

I 

QUALIFIER CODE REFERENCE 

IQualifier IDescription 

TN TUlle 


BSL 
 Blank Spike/LCS - High Recovery 


BSH 
 Blank Spike/LCS - Low Recovery 


BD 
 Blank Spike/B lank Spike Duplicate (LCS/LCSD) Precision 


BRL 
 Below Reporting Limit 


ISL 
 Internal Standard - Low Recovery 


ISH 
 Internal Standard - High Recovery 


MSL 
 Matrix Spike and/or Matrix Spike Duplicate - Low Recovery 


MSH 
 Matrix Spike and/or Matrix Spike Duplicate - High Recovery 


MJ 
 Matrix interference obscuring the raw data 


MDP 
 Matrix Spike/Matrix Spike Duplicate Precision 


2S 
 Second Source - Bad reproducibility between tandem detectors 


SSL 
 Spiked Surrogate - Low Recovery 


SSH 
 Spiked Surrogate - High Recovery 


SD 
 Serial Dilution Reproducibility 


ICL 
 Initial Calibration - Low Relative Response Factors (RRF) 


ICH 
 Initial Calibration - High Relative Response Factors (RRF) 


ICB 
 Initial Calibration - Bad Linearity or Curve Function 


Continuing Calibration - Low Recovery or %Difference 


CCH 
 Continuing Calibration - High Recovery or %Difference 


LD 
 Lab Duplicate Reproducibility 


HT 
 Holding Time 


PD 
 Pesticide Degradation 


2C 
 Second Column - Poor Dual Column Reproducibility 


LR 
 Concentration Exceeds Linear Range 


MBL, EBL, FBL or TBL 
 Blank Contamination 


RE 
 Redundant Resu It - due to Re-analys is or Re-extraction 


DL 
 Redundant Result - due to Dilution 


FD 
 Field Duplicate 


OT 
 Other - explained in data validation report 


%SOL 
 High moisture content 

CH2MHILL 
Vieques Island, Puerto Rico, CTO-083 

SDG# LW9J 007 



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

1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW05-0512 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: L1093 Mod. Ref No.: SDG No.: SL1093 

Matrix: (SOIL/SED/I'iATER) WATER Lab Sample 10: L1093-01A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V6I7263.D 

Level: (TRACE/LOW/MED) LOW Date Received: OS/23/2012 

% Moisture: not dec. Date Analyzed: OS/24/2012 

GC Column: DB-624 10: 0.25 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 

107-06-2 l,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 l,2-Dich1oropropane 1.0 U 0.61 1.0 5.0 

~h\V 


somlll.lO.27.A SW846 

10 
008 



1A - FORM I VOA - 1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-TB01-052212 

Lab Name: SPECTRUM ANALYTICA L, INC. Contract: 

Lab Code: MITKEM Case No.: L1093 Mod. Ref No.: SDG No .: SL1093 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: L1 093-02A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V6I7264.D 

Level: (TRACE/LOW/MED) LOW Oate Received: OS/23/2012 

% Moisture: not dec. Date Analyzed: OS/24/2012 

GC Column: OB- 62 4 10: 0.25 (mm) Dilution Factor: 1.0 

Soi l Extract Volume: (uL) Soil Aliquot Vo lume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. 

107-06-2 
71-43-2 
78-87-5 

COMPOUND 

1,2-Dichloroethane 
Benzene 
1,2-Dichloropropane 

CONCENTRATION: 

UG/1 

0.50 
0 . 50 
l.0 

Q 

U 
U 
U 

OL 

0.41 
0.33 
0.61 

LOD 

0.50 
0 .50 
l.0 

LOQ 

5.0 
5.0 
5.0 

~1:7\1/ 
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--------- ----------

lA - FORM I VOA-l EPA SAMPLE NO . 

VOLAT ILE ORGANICS ANALYSIS DATA SHEET VWAI-EB01-052312 

Lab Name: SPECTRUM ANA LYTI CAL, I NC . Contract: 

Lab Code: MITKEM Case No.: L1093 Mod. Ref No.: SDG No . : SL1093 

Matri x : (SOIL/SED/WATER ) WATE R Lab Samp le I D: L109 3-03A 

Sampl e wt/vol: 5.00 (g/mL) ML Lab File ID: V6I7300 . D 

Level: (TRACE/LOW/MED) LOW Date Received: OS/2 4 /20 12 

% Moisture: not dec. Date Analyzed: 05125/2012 

GC Co lumn : DB-624 ID : 0 . 25 (mm ) Dilution Factor: 1 .0 

Soil Extract Vo l ume : (uL ) Soil Aliquot Vo lume : (uL) 

Purge Vo lume : 5.0 (mL) 

CAS NO. 

107 - 06 - 2 
71-4 3- 2 
78 - 87 -5 

COMPOUND 

1, 2- Di ch l oroethane 
Benzene 
1, 2 - Di ch l oropropane 

CONCENTRATION: 

UG/L 

0 .50 
0.50 
1. 0 

Q 

U 
U 
U 

DL 

0.41 
0.33 
0.6 1 

LOD 

0.5 0 
0 . 50 
1. 0 

LOQ 

5 .0 
5 . 0 
5.0 

~1]\1/ 


soml ll.lO.27.A SW846 
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----

1A - FORM I VOA-1 EPA SAMPLE NO . 

VOLAT I LE ORGANICS ANALYS I S DATA SHEET VWA I-TBOI- 0523 12 

Lab Name: SPECTRUM ANA LYTI CA L, INC . Contract: 

Lab Code: MITKEM Case No. : L1093 Mod. Ref No.: SDG No .: SL1093 

Matrix: (SOIL/SED/WAT ER) WAT ER Lab Sample 10: L1 093 - 04A 

Sample wt/vol : 5 . 00 (g/mL) ML Lab File 10: V6I729 7 .D 

Leve l: (TRACE/ LOW/MED) LOW Date Received : OS/24/20 1 2 

% Mo i stu re : not dec . Date Analyzed: OS/25/2012 

GC Col umn: DB-624 1 0 : 0 . 25 (rom) Dilut i on Factor: 1.0 

Soil Extract Volume : (uL ) So il Aliquot Vo l ume: (u L) 

Purge Vo l ume : 5.0 (mL ) 

CAS NO . COMPOUND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 

1 07 - 06-2 1 , 2 - Di ch1oroethane 0.50 U 0 . 41 0 . 50 5.0 
71- 43 - 2 Benzene 0 . 50 U 0 . 33 0 . 50 5 . 0 
7 8 - 87-5 1 ,2 - Di ch l oropropane 1.0 U 

- -
0.61 1.0 5.0 

t~ltlV 


,om 11 1.10.Z7.A 51'1846 
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1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW04-0512 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: LI093 Mod. Ref No.: SDG No.: SL1 093 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: L1093-05A 

Samp l e wt/vo1: 5.00 (g/mL) ML Lab File 10: V6I730 1 .D 

Level: (TRACE/LOW/MED) LOW Date Received: OS/24/20 12 

% Moisture: not dec. Date Analyzed: OS/25/20 12 

GC Co lumn: DB- 624 ID : 0.25 (rnrn) Dilution Factor: 1.0 

Soi l Extract Volume : (uL) So il Aliquot Volume: (uL) 

Purge Vo lume: 5.0 (mL) 

CAS NO. 

107 - 06 -2 
71-43-2 
78-87-5 

COMPOUND 

l,2-Dichloroethane 
Benzene 
l,2-Dichloropropane 

CONCENTRATION: 

UG/L 

0 . 50 
2 . 6 
1.0 

Q 

U 
J 

U 

DL 

0.41 
0 . 33 
0.61 

100 

0.50 
0.50 
1.0 

10Q 

5.0 
5.0 
5.0 

\AN:-1lV 

V\V' 


,om 11I .IO.Z7.A SW846 
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1A - FORM I VOA-l EPA SAM PLE NO. 

VO LATILE ORGANICS ANA LYS I S DATA SH EET VWA I-MW07 -05l 2 

Lab Name: SPECTRUM ANA LYTICAL, INC . Contract: 

Lab Code: MITKEM Case No.: L1 093 Mod . Ref No.: SDG No.: SL1 093 

Ma trix: (SOIL/SED/WATER) WATER Lab Samp l e 10: L1 093 - 06A 

Sample wt /vol: 5.00 (g/mL) ML Lab File I D: V6 I7302.D 
-------- ---------

Level: (TRACE / LOW/ MEDl LOW Date Received: OS/24/2012 

% Mo isture: not dec. Date Analyzed : OS/25/2012 

GC Column: DB- 624 I D: 0.25 (rom) Di lution Factor : 1.0 

Soil Extract Vo lume: (uL) Soi l Aliquot Volume: (uL) 

Purge Vo lume: 5.0 (mLl 

CAS NO. COMPOUND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 

107-06-2 l,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 2.9 J 0.33 0.50 5.0 
78-87-5 l,2-Dichloropropane 

-
1.0 

-
U 0.61 1.0 5.0 

I~Af\ 
V~yJJ7\rv 

somlll.lO.27.A s w846 
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-----

lA - FORM I VOA-l EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWA I-MW07P-0512 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: L1093 Mod. Ref No.: SDG No.: SLI093 

Matr i x: (SOIL/SED/ WATER) WATER Lab Sample ID: L1093-07A 

Sample wt/vol: 5.00 (g/mL) ML Lab Fi le I D: V6I7303.D 

Level: (TRACE/LOW/MED) LOW Date Received: OS/24/2012 

% Mo i st u re: not dec. Da te Ana l yzed: OS/25/20 1 2 

GC Co lumn : D8-624 ID: 0 . 25 (mm) Dilution Factor : 1.0 

Soi l Extract Vo l ume : (uL) Soil Aliquot Volume: (uL) 

Purge Vo lume: 5 . 0 (mL) 

CAS NO. 

107-06 -2 

COMPOUND 

1,2-Dichloroethane 

CONCENTRATI ON : 

UG/L 

0.50 

Q 

U 

DL 

0.41 

LOD 

0.50 

LOQ 

5 . 0 
71-43-2 
78-87-5 

- -

Benzene 
1,2-Dichloropropane 

2.8 
1.0 

J 

U 

0.33 
0.61 

0.50 
1. 0 

5 .0 
5.0 

IfW\ IYJ\tV

iJ\1/ J 

soml ll.lO.27.A 
SW846 
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-------------------

1A 

VOLATILE ORG

- FORM I VOA-1 

ANICS ANALYSIS DATA SHEET 

EPA 

VWAI

SAMPLE NO. 

MW05-0512MS 

Lab 

Lab 

Name: 

Code: 

SPECTRUM 

MITKEM 

ANALYTICAL, 

Case 

INC. 

No.: L1093 

Contract: 

Mod. Ref No.: SDG No.: SL1093 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: L1093-01AMS 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V6I7272.D 

Level: (TRACE/LOW/MED) LOW Date Received: OS/23/2012 

% Moisture: not dec. Date Analyzed: OS/24/2012 

GC Column: DB-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

UG/L Q DL 100 10Q 

107-06-2 1,2-Dichloroethane 54 0.41 0.50 5.0 
71-43-2 Benzene 52 0.33 0.50 5.0 
78-87-5 1,2-Dichloropropane 51 0.61 1.0 5.0 

\;1~A17\V

6111 

somllI.lO.Z7.A SW846 

22 
015 



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

1A - FORM I VOA- 1 EPA SAMPLE NO . 

VO LATILE ORGAN I CS ANALYS I S DATA SHEET VWA I-MW0 5-0 512MS 
D 

Lab Name: SPECTRUM ANALY TICAL , INC. Contract: 

Lab Code: MITKEM Case No.: L1093 Mod. Ref No .: SDG No .: SL10 93 

Matrix: (SOIL/SED/WATER) WATER Lab Sampl e ID: L1093-01AMSD 

Sample wt/vo1: 5.00 (g /mL) ML Lab File ID: V6I7273.D 

Level: (TRACE/LOW/MED) LOW Date Received: OS/2 3/20 12 

% Moisture: not dec. Date Analyzed: OS/ 24/20 12 

GC Column : D8- 624 ID: 0 . 25 (min) Dilution Factor: 1.0 

Soi l Ext ract Vo lume: (uL) Soil Aliquot Volume : (uL) 

Purge Vo lume : 5 . 0 (mL) 

CAS NO. 

107-06-2 
71-4 3-2 
7 8- 87-5 

COMPOUND 

1,2-Dichloroethane 
Benzene 
l,2-Dich1oropropane 

CONCENTRATI ON: 

UG / L 

55 
54 
54 

Q DL 

0.41 
0.33 
0 . 61 

LOD 

0 . 50 
0.50 

~~Q 

LOQ 

5.0 
5.0 
5.0 

1;1~VJlrv 


som 1l1.1O.21.A SW 8 46 
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1D - FORM I SV-1 EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI -MW 05 - 0512 

Lab Name : SPECTRUM ANALYTICAL, INC. Contract : 

Lab Code: MITKEM Case No.: L1 093 Mod. Ref No.: SDG No.: SL1 093 

Matrix: (SO IL/SED /WATER ) ItIAT ER Lab Sample 10: L1093-01B 

Sample wt /vol: 1 000 (g/mL) ML Lab File ID: S6A9050 .D 

Level: (LOW/MED) LOW Extract i on: (Type) SEPF 

% Moisture: Decanted : (Y/N) Date Received: OS/23/2012 

Concen t rated Extract Volume : 1000 (uL) Date Extracted: OS/23/2012 

Injection Volume: 1.0 (uL) GPC Factor : 1.00 Dat e Analyzed: 06/04/2012 

GPC Cleanup : (Y/N) N pH: Dilution Factor : 1.0 

CAS NO. 

91-20 - 3 
91-57 - 6 

117-81-7 
-

COMPOUND 

Naphthalene 
2-Methylnaphthalene 
Bis (2 -ethylhexyl )phthalate 

CONCENTRATION: 
UG/L 

1.3 
11 
2.0 

Q 

J 

IY 

DL 

0.96 
0.9 4 
1. 3 

100 

2.0 
2.0 
2.0 

10Q 

2 .0 
2.0 
5 . 0 US, MSL

.Y 

l;tl\"1J\'V

(\11 

somIII.lO.27.A SW846 
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1D - FORM I SV-1 EPA SAMPLE NO. 

SEMI VOLATILE ORGANICS ANALY SIS DATA SHEET VWAI -EB 01 - 052312 

Lab Name: SPECTRUM ANALYT I CAL , INC. Contract: 

Lab Code: MITKEM Case No. : L1 093 Mod . Re f No.: SDG No.: SLI 093 

Matrix: (SOIL/SE D/WAT ER) WATER Lab Sample ID: L109 3- 038 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S6A9046.D 

Level: (LOW/MED) LOW Extraction: (Type) SEP F 

% Moisture: Decanted: (Y /N) Date Received: OS/24/2012 

Concentrated Extract Volume: 1000 (u L) Date Extracted: OS/25/2012 

Injection Volume: 1. 0 (uL) GPC Factor: 1. 00 Date Analyzed : 06/04/2012 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1 .0 

CAS NO. COM POUND 
CONCENTRATION : 

UG / L Q DL LOD LOQ 

91-20-3 Naphthalene 2 . 0 U 0 . 96 2 . 0 2 . 0 
91-57 - 6 2 - Methy l naphtha l ene 2 . 0 U 0.94 2.0 2.0 

11 7- 81-7 Bis(2 - ethy1hexy1)phtha1at e 2 . 0 U 1.3 
-~ 

_ 2.0 5.0 

~1/1IV 


somll1.l0.27.A SI'i1846 

I 
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lD - FORM I SV-l EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW04-05l2 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: L1093 Mod. Ref No.: SDG No.: SL1093 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: L1093-05B 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S6A9047.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: OS/24/2012 

Concentrated Extract Volume: 1000 (uL) Date Extracted: OS/25/2012 

Injection Volume: l.0 (uL) GPC Factor: 1.00 Date Analyzed: 06/04/2012 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION: 

UG!L Q DL LOD LOQ 

91-20-3 Naphthalene 2.2 0.96 2.0 2.0 
91-57-6 2-Methylnaphthalene 2.0 U 0.94 2.0 2.0 

11 7-81-7 Bis(2-ethylhexyl)phthalate 2.0 U l.3 2.0 5.0 

wJ:1J\o/

15\~/ 

somI1l.1O.27.A SW846 
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1D - FORM I SV-1 EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW07-0512 

Lab Name: SPECTRUM ANALYTICAL, INC. 

Lab Code: MITKEM Case No.: L1093 

Matrix: (SOIL/SED/vJATER) WATER 

Sample wt/vol: 1000 (g/mL) ML 

Level: (LOW/MED) LOW 

% Moisture: Decanted: (Y /N) 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1. 0 (uL) GPC Factor: 1. 00 

GPC Cleanup: (Y/N) N ____ pH: 

CAS NO. COMPOUND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 

91-20-3 Naphthalene 3.3 0.96 2.0 2.0 
91-57-6 2-Methylnaphthalene 3.4 0.94 2.0 2.0 

117-81-7 Bis(2-ethylhexyl)phthalate 2.0 U 1.3 2.0 5.0 

VV:vj\'V 


Contract: 

Mod. Ref No.: SDG No.: SL1093 

Lab Sample ID: L1093-06B 

Lab File ID: S6A9048.D 

Extraction: (Type) SEPF 

Date Received: OS/24/2012 

Date Extracted: OS/25/2012 

Date Analyzed: 06/04/2012 

Dilution Factor: 1.0 

somlll.lO.27A SW846 

~20 



ID - FORM I SV-l EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW07P- 0512 

Lab Name: SPECTRUM ANALYTICAL , INC. 

Lab Code: MITKEM Case No.: LI093 

Matrix: (SOIL/SED/WATER) WATER 

Sample wt/vol : 1000 (g/mL) ML 

Level: (LOW/MED) LOW 

% Moisture : Decanted: (Y/N) 

Concentra ted Extract Vo lume: 1000 (uL) 

Injec tion Volume: 1.0 (uL) GPC Factor: 1.00 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 
CONCENTRATION : 

UG/L Q DL LOD LOQ 

9 1-20-3 
91 - 57 - 6 

117- 8~7_ 

Naphtha lene 
2 -Methylnaphthalene 
~ (2-_E=thylhe~yl-) phtha~~e 

3.2 
3 .3 
2 .0 

- - -
U 

-

0.96 
0.94 
1.3 

2 . 0 
2.0 
2.0 

-

2 . 0 
2.0 
5.0 

~11\V 


Contract: 

Mod. Ref No.: SDG No . : SL1093 

Lab Sample ID : LI093-07B 

Lab File ID: S6A9049.D 

Extraction : (Type) SE PF 

Date Received: OS/24/2012 

Date Extracted: OS/25/2012 

Date Ana l yzed: 06/04/2012 

Dilution Factor: 1.0 

som llI.lO.Z7.A SW846 

43 
··6 021 



10 

SEMIVOLATILE OR

- FORM I SV-1 

GANIC S ANALYS I S DATA SHEET 

EPA SAMP LE NO . 

VWAI  MW05 - 0512MS 

Lab Name: SPECTRUM 

Lab Code: MI TKEM 

Matrix : (SOIL/SED/WA

Sample wt/vol: 

ANAL

TER) 

1000 

YT I CAL, INC . 

Case No.: LI093 

WATER 

(g/mL) ML 

Contract: 

Mod. Ref No. : 

Lab Sampl e 10: 

Lab File 10: 

L1 093 - 0 1B

S6A90S 1.0 

SDG 

MS 

No . : SL1093 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received : OS/23/2012 

Concentrated Extract Vo lume : 1000 (uL) Date Extrac ted: OS/23/ 2012 

Injection Volume: 1. 0 (uL) GPC Factor: 1.00 Date Analyzed: 06/04/201 2 

GPC Cl eanup; (Y /N) N pH: Di lut ion Factor: 1. 0 

CAS NO. 

91 - 20-3 
91 -5 7-6 

117-81-7 

COMPOUN D 

Naphthalene 
2- Methyl naphtha l ene 
Bis(2 - ethy1hexy l )phtha l ate 

CONCENTRA TION : 
UG /L 

36 
46 
18 

Q DL 

0 . 96 
0.94 
1. 3 

LOD 

2 . 0 
2.0 
2 . 0 

LOQ 

2 . 0 
2 . 0 
5 . 0 

~11(V

6''V 

, omll t.lO.Z7.A SW846 
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SEMIVOLATILE 

1D 

OR

- FORM 

GANICS 

I SV-1 

ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAI-MW05-0512MS 
D 

Lab Name: SPECTRUM ANAL ,YTICAL INC. Contract: 

Lab Code: MITKEM Case No.: L1093 Mod. Re f No.: SDG No.: SL1093 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: L10 93 -0lBMSD 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S6A9052.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y /N) Date Received: OS/23/2012 

Concentrated Extract Volume: 1000 (uL) Date Extracted: OS/23/2012 

Injection Volume: 1. 0 (uL) GPC Factor: 1. 00 Date Analyzed: 06/04/2012 

GPC Cleanup: (Y/N) N pH: Dilution Fac tor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION: 

UG!L Q DL LOD 
I 

LOQ 

91-20-3 Naphthalene 38 0.96 2.0 2.0 
91-57-6 2-Methylnaphtha1ene 49 0.94 2.0 2.0 

117-81-7 Bis(2-ethylhexyl)phthalate 15 1. 3 2.0 5.0 

~~\V 


som l11.10,27,A SI"/846 
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u.s. EPA - CLP 

1 EPA SAMPLE NO. 

Lab Name: Spectrum Analytical, 
INORGANIC 
Inc. 

ANALYSIS DATA 
Contract: 

SHEET 
933562, N62 

[VWAI-MW04-0512 

Lab Code: MITKEM Case No.: SAS No.: SOG No.: SL1093 

Matrix (soil / water): WATER Lab Sample IO: L1093-05 

Level (low/med): MEO Date Received: OS / 24/2012 

% Solids: 0.0 

Concentration Units (ug / L or mg/kg dry weight): ug/L 

CAS No. Analyte Concentration C Q M MOL LOD PQL 

7439-89-6 Iron 50 1,<1 IAiJ oT p 31. 0 50.0 20 0 

7 439-96-5 Manganese 712 1. OT p 10.0 15.0 50.0 

'f:/\\d'
I\'} 

Comments: 

ilmI1.l2.12.A FORM I - IN SW846 

, , 
f)' If f. , r.. t 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 

INORGAN IC ANALYSIS DATA SHEET IVWAI-MWO S-O S12 

Lab Name: Spectr~ Analytical, Inc. Contract: 933562, N6 2 L ______________________ 

Lab Code: MITKEM Case No.: SAS No.: SDG No.: 8L1093 

Matrix (soil/water): WATER Lab Sample 10: L1093-01 

Level (low/med): MEO Date Received: OS/23/2012 

% Solids: 0.0 

Concentration Units (ug/L or mg /kg dry weight): ug /L 

CAS No. Analyte Concentration C Q M MOL LOD PQL 

7439-89-6 Iro;) 107 ~ 1'"OT P 31.0 50.0 200 

7439-96-5 
-

Manganese 1230 
-

J" aT p 10.0 15.0 50.0 

ft\<;r 
I\? 

Comments: 

i1m11.l2.12.A FORM I - IN SW846 
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-------------------------------------

U.S. 	 EPA - CLP 

1 EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET [VWAI-MW07-0~12 
Lab Name: Spectrum Analytical, Inc. Contract: 933562, N62 

Lab Code: MITKEM Case No.: SAS No.: SDG No.: SLI093 

Matrix (soil/water): WATER Lab Sample 10: L1093-06 

Level (low/med): (-'lED Date Received: OS / 24/2012 

% 	Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): ug/L 

CAS No. _u.nalyte Concentration C Q M MOL LOD PQL 

7439-89-6 Iron 50 1 Ltfof P 31. 0 50.0 200 

7439-96-5 MaLganese 15 rt 1,I.:r n-r p 10.0 15.0 50.0 

"'~ l,.{\\Y 

1\ 

Comments: 

fimll.lZ.lZ.A FORM I 	 - IN SW846 
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REPORT NARRATIVE 

Spectrum Analytical, Inc. Featuring Hanibal Technology, RI Division. 

Client: CH2M-HiII, Inc. 

Project: CTO-0083 Vieques AOC I 

Laboratory Workorder / SDG #: L 1093 

SW846 8260C, VOC by GC-MS 

I. SAMPLE RECEIPT 

No exceptions or unusual conditions were encountered unless a Sample 
Condition Notification Form, or other record of communication is included 
with the Sample Receipt Documentation. 

II. HOLDING TIMES 

A. Sample Preparation: 

All samples were prepared within the method-specified holding times. 

B. Sample Analysis: 

All samples were analyzed within the method-specified holding times. 

III. METHODS 

Samples were analyzed following procedures in laboratory test code: 
SW8468260C 

IV. PREPARATION 

Aqueous Samples were prepared following procedures in laboratory test 
code: SW5030 

V. INSTRUMENTATION 

50'2"" , "" I 



The following instrumentation was used 

Instrument Code: V6 
Instrument Type: GCMS-VOA 
Description: HP6890 I HP5973 
Manufacturer: Hewlett-Packard 
Model: 6890 / 5973 
GC Column used: 30 m X 0.25 mm 10 [1.40 um thickness] 08-624 
capillary column. 

VI. ANALYSIS 

A. 	 Calibration: 


Calibrations met the method/SOP acceptance criteria. 


B. 	 Blanks: 


All method blanks were within the acceptance criteria. 


C. 	 Surrogates: 

Surrogate standard percent recoveries were within the QC limits. 

D. 	 Spikes: 

1. 	 Laboratory Control Spikes (LCS): 

Percent recoveries for lab control samples were within the QC 
limits. 

2. 	Matrix Spike I Matrix Spike Duplicate (MS/MSD): 

Matrix spikes were performed on samples: VWAI-MW05-0512 

(L1 093-01AMS) and VWAI-MW05-0512 (L1 093-01AMSD). 


Percent recoveries were within the QC limits. 


Replicate RPDs were within the advisory QC limits. 


E. 	 Internal Standards: 


Internal standard peak areas were within the QC limits. 


F. 	 Dilutions: 

&2 




---------

No sample in this SDG required analysis at dilution. 

G. Samples: 

No other unusual occurrences were noted during sample analysis. 

I certify that this data package is in compliance with the terms and 
conditions agreed to by the client and Spectrum, both technically and 
for completeness, except for the conditions noted above. Release of 
the data contained in this hardcopy data package has been 
authorized by the Laboratory Manager or designated person, as 
verified by the following signature. 

Signed:__ 

Date: 6/14/2012 

70')1.9 
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REPORT NARRATIVE 


Spectrum Analytical, Inc. Featuring Hanibal Technology, RI Division. 


Client: CH2M·Hill, Inc. 


Project: CTO-0083 Vieques AOC I 

Laboratory Workorder / SDG #: L 1093 

SW846 8270D, SVOA by GC-MS 

I. 	 SAMPLE RECEIPT 

No exceptions or unusual conditions were encountered unless a Sample 

Condition Notification Form, or other record of communication is included 

with the Sample Receipt Documentation. 


II. 	 HOLDING TIMES 

A. 	 Sample Preparation: 


All samples were prepared within the method-specified holding times. 


B. 	 Sample Analysis: 


All samples were analyzed within the method-specified holding times. 


III. 	METHODS 

Samples were analyzed following procedures in laboratory test code: 

SW8468270D 


IV. 	 PREPARATION 

Aqueous Samples were prepared following procedures in laboratory test 

code: SW351 0 


V. 	 INSTRUMENTATION 

The following instrumentation was used 

it?f 

I 



Instrument Code: S6 
Instrument Type: GCMS-Semi 
Description: H P7890A 
Manufacturer: Agilent 
Model : 7890Al5973 

VI. 	ANALYSIS 

A. 	 Calibration: 


Calibrations met the method/SOP acceptance criteria . 


B. 	 Blanks: 


All method blanks were within the acceptance criteria. 


C. 	 Surrogates: 

Surrogate standard percent recoveries were within the QC limits with 
the following exceptions. Please note that the acceptance criteria 
allow one surrogate recovery outside of the QC limits per fraction . 

VWAI-MW05-0512 (L 1093-01 B), recovery is below criteria for 
Terphenyl-d14 at 22% with criteria of (50-135). 

VWAI-MW05-0512 (L 1093-01 BMS), recovery is below criteria for 
Terphenyl-d14 at 18% with criteria of (50-135). 

VWAI-MW05-0512 (L 1093-01 BMSD), recovery is below criteria for 
T erphenyl-d 14 at 17% with criteria of (50-135). 

VWAI-EB01-052312 (L 1093-03B), recovery is below criteria for 
T erphenyl-d 14 at 46% with criteria of (50-135) . 

VWAI-MW04-0512 (L 1 093-05B), recovery is below criteria for 
Terphenyl-d14 at 30% with criteria of (50-135). 

VWAI-MW07-0512 (L 1093-06B), recovery is below criteria for 
Terphenyl-d14 at 34% with criteria of (50-135). 

VWAI-MW07P-0512 (L1 093-07B), recovery is below criteria for 
Terphenyl-d14 at 43% with criteria of (50-135). 

34
03 
u 



D. 	 Spikes: 

1. 	 Laboratory Control Spikes (LCS): 

Percent recoveries for lab control samples were within the QC 

limits. 


2. 	 Matrix Spike I Matrix Spike Duplicate (MS/MSD): 

Matrix spikes were performed on samples: VWAI-MW05-0512 
(L1093-01 BMS) and VWAI-MW05-0512 (L 1093-01 BMSD). 

Percent recoveries were within the QC limits with the following 
exceptions: 

VWAI-MW05-0512 (L 1093-01 BMS)Percent Recovery is outside 

QC Limits, recovery is below criteria for Bis(2-ethylhexyl)phthalate 

at 37% with criteria of (40-125). 


VWAI-MW05-0512 (L 1093-01 BMSD)Percent Recovery is outside 

QC Limits, recovery is below criteria for Bis(2-ethylhexyl)phthalate 

at 30% with criteria of (40-125). 


Replicate RPDs were within the advisory QC limits. 

E. 	 Internal Standards: 

Internal standard peak areas were within the QC limits. 

F. 	 Dilutions: 

No sample in this SDG required analysis at dilution. 

G. 	 Samples: 

No other unusual occurrences were noted during sample analysis. 

I certify that this data package is in compliance with the terms and 

conditions agreed to by the client and Spectrum, both technically and 

for completeness, except for the conditions noted above. Release of 

the data contained in this hardcopy data package has been 

authorized by the Laboratory Manager or designated person, as 

verified by the following signature. 


if3 f 



S 09£ 

:pauB!s 



REPORT NARRATIVE 


Spectrum Analytical, Inc. Featuring Hanibal Technology, RI Division. 


Client: CH2M-Hill, Inc. 


Project: CTO-0083 Vieques AOe I 


Laboratory Workorder / SDG #: L 1093 

SW8466010e 

I. 	 SAMPLE RECEIPT 

No exceptions or unusual conditions were encountered unless a Sample 
Condition Notification Form, or other record of communication is included 
with the Sample Receipt Documentation. 

II. 	 HOLDING TIMES 

A. 	 Sample Preparation: 

All samples were prepared within the method-specified holding times. 

B. 	 Sample Analysis: 

All samples were analyzed within the method-specified holding times. 

III. 	 METHODS 

Samples were analyzed following procedures in laboratory test code: 
SW8466010C 

IV. 	 PREPARATION 

Aqueous Samples were prepared following procedures in laboratory test 
code: SW3005A 

6,3 
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V. 	 INSTRUMENTATION 

The following instrumentation was used to perform analysis: 

Instrument Code: OPTIMA3 

Instrument Type: ICP 

Description: Optima ICP-OES 

Manufacturer: Perkin-Elmer 

Model : 4300 DV 


VI. ANALYSIS 

A. Calibration: 


Calibrations met the method/SOP acceptance criteria . 


B. 	 Blanks: 


All method blanks were within the acceptance criteria. 


C. Spikes: 

1. 	 Laboratory Control Spikes (LCS): 

Percent recoveries for laboratory control samples were within the 
QC limits. 

2. 	 Matrix spike (MS): 

A matrix spike was not performed on any sample in this SDG. 

D. 	 Post Digestion Spike (PDS): 

A post-digestion spike was not performed on any sample in this SDG. 

E. 	 Duplicate sample: 

A duplicate analysis was not performed on any sample in this SDG. 

F. 	 Serial Dilution (SO): 


A serial dilution was not performed on any sample in this SDG. 


·	 1
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G. Samples: 

No other unusual occurrences were noted during sample analysis. 

I certify that this data package is in compliance with the terms and 
conditions agreed to by the client and Spectrum, both technically and 
for completeness, except for the conditions noted above. Release of 
the data contained in this hardcopy data package has been 
authorized by the Laboratory Manager or designated person, as 
verified by the following signature. 

~~ 
Signed: _______ 

Date: 06/14/12 

65 
0136 



I···-·-··-- - ·----,;:-;-- ------·····-- -----·····T-· ----- -- -- -.-.--.-......--- ..-...---- - .-----. ..- .
/."AQ I \ Special Handling: 1 

I '"' _f '1i~~. i.. _ . . ITAT- Indicate Date Needed: I 
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USEPA Region II Date: August 2008 

SW846 Method 8260B VOA SOP: HW-24, Rev. 2 


YES NO N/A 
1. 	 PACKAGE COMPLETENESS AND DELIVERABLES 

CASE 	 NUMBER: Li-Dq 3 LAB: SpecA-yl(;y1..C
~~~~------------

SITE 	NAME: Vt?quts. A:00 r... C--f"o -- D83 

1.0 Data 	Completeness and Deliverables 

1.1 	 Has all data been submitted in CLP deliverable 
~ 

format or 	CLP Forms Equivalent? Ll 

ACTION: 	 If not, note the effect on review of the data in 

the Data Assessment narrative. 


2.0 	 Cover Letter, SDG Narrative 

2.1 Is a 	 laboratory narrative, and/or cover letter V' 
Signed release present? 	 Ll __ 

2.2 	 Are case number and SDG number(s) contained 

in the narrative or cover letter? 
 ~--

ACTION: 	 If not, note the effect on review of the data in 

the Data Assessment narrative. 


II. 	 VOLATILE ANALYSES 

1.0 	 Traffic Reports and Laboratory Narrative 

1.1 	 Are the Traffic Reports, and/or Chain of Custodies 

from the field samplers present for all samples 

sign release present? ~--

ACTION: 	 If no, contact the laboratory/sampling team for replacement 
of missing or illegible copies_ 

/
1.2 Is a 	 sampling trip report present (if required)? Ll ___ 

1.3 	 Sample Conditions/Problems 

- 6 VOA 

0/: 1 
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USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-2~, Rev. 2 

YES NO N/A 

1. 3.1 Do the Traffic Reports, Chain of Custodies, or Lab 
Narrative indicate an y problems with s a mple receipt, 
condition of samples, analytical problems or special 
notations affecting the quality of the 
data? _ 6 

ACTION: 	 If all the VOA vials for a sample have air bubbles or the 

VOA vial analyzed had cir bubbles, flag all positive results 
"J" and all non-detects "R". 

ACTION: 	 If any sample analyzed as a soil, other than TCLP, contains 
50%-90% water, all data should be flagged as estimated 
("Jill. If a soil sample, other than TCLP, contains more than 
90% water, flag all positive results "J" and all non-detects 
"R". 

ACTION: 	 If samples were not iced or if the ice was melted upon 
receipt at the laboratory and the temperature of the cooler 
was elevated (>10°C), flag all positive results "J" and all 

non-detects nonIUJ". 

~fJUc;0 6]~l/V?/I~ a1t~ 6jzLf- 1;J11Z. 

2.0 	 Holding Times M tl 5/2-3 -21/ ,2.- ~ ti-5()C

2.1 	 Have any volatile holding times, determined from date of 
collection to date of analysis, been exceeded? 

~-

The maximum holding time for aqueous samples is 14 days. 

The maximum holding time for soils non aqueous samples is 14 
days. 

NOTE: 	 If unpreserved, aqueous samples maintained at ~oC for 
aromatic hydrocarbons analysis must be analyzed within 7 
days. If preserved with HCL acid to a pH<2 and stored at 
4°C, then aqueous samples must be analyzed within 14 days 
from time of collection. for non-aqueous samples for 
volatile components that are frozen (less tha n 7°C) or are 
properly cooled (4°C ± 2°C) and perserved with NaHS04 , the 
maximum holding time is 14 days from sample collection. If 

- 7 VOA 

0, · 
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USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

uncertain about preservation, contact the laboratory 
/sampling team to determine whether or not samples were 
preserved. 

ACTION: 	 Qualify sample results according to Table 1: 

Table 1. Holding Time Actions for Trace Volatile Analysis 

Matrix Preserved 

Aqueous 

Non Aqueous 

No 

No 

Yes 

Yes 

No 

Yes 

YeslNo 

Criteria 

-5,7 days 

>- 7 days 

:-::14 days 

>- 14 days 

-5, 14 days 

=" 14 days 

>- 14 days 

Action 

Detected Associated Non-Detected Associated 
Compounds Compounds 

No qualificalions 

J R 

No qualifications 

J R 

J R 

No qualificalions 

J R 

3.0 	 Surroqate Recovery (CLP Form II Equivalent) 

3.1 	 Have the volatile surrogate recoveries been listed on Surrogate 
Recovery forms for each of the following matrices: 

a. 	 water ~-
b. 	 Soil Ll 

3.2 	 If so, are all the samples listed on the appropriate Surrogate 
Recovery forms for each matrix: 

~ 
a. Water 	 ..Ll 

b. Soil 	 Ll 

ACTION: 	 If large errors exist, deliverables are unavailable or 
information is missing, document the effect(s) in Data 

- 8 VOA
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USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

Assessments and contact the laboratory/project 
officer/appropriate official for an explanation 
/resubmittal, make any necessary corrections and 
document effect in the Data Assessment. 

3.3 	 Were the surrogate recovery limits followed per Table 2. If 
Table 2 criteria were not followed, the laboratory may use in
house performance criteria (per SW-846, Method 8000C, section 
9.7). Other compounds may be used as surrogates, depending upon 

the analysis requirements. ~ ~___ ___ 

Table 2. Surrogate Spike Recovery Limits for Water and Soil/Sediments 

DMC Recovery Limits (%)Water Recovery Limits Soil/Sediment 

4-Bromofl uoro benzene 80-120 70-130 

Di bromo f1 uoromethane 80-120 70-130 

Toluenc-dg 80-120 70-130 

Dichloroethane-d4 80-120 70-130 

Note: 	 Use above table if labo=atory did not provide 


in house recovery criteria. 


Note: 	 Other compounds may be used as surrogated depending upon the 

analysis requirements. 

3.4 	 Were outliers marked correctly with an asterisk? 
~ Ll 

ACTION: 	 Circle all outliers with a red pencil. 

3.5 	 Were one or more volatile surrogate recoveries out of 

specification for any sample or method blank. Table 2. 
 /Ll 

VIf yes, were samples reanalyzed? 	 Ll - 

~ Were 	method blanks reanalyzed? Ll 

- 9 VOA 
I' 	 'I _,"" 
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SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

ACTION: If all surrogate recoveries are > 10% but 1 or more 
compounds do not meet method specifications: 

1. 	 Flag all positive results as estimated ("J"). 

2. 	 Flag all non-detects as estimated detection limits 
("UJ") when recoveries are less than 
the lower acceptance limit. 

3. 	 If recoveries are greater than the upper acceptance 
limit, do not qualify non-detects, but qualify positive 
results as estimated ".;I". 

If any surrogate has a recovery of < 10%: 

1. 	 Positive results are qualified with ("J"). 
2. 	 Non-detects for that should be qualified as unusable 

(/I R") . 

NOTE: 	 Professional judgement should be used to qualify 
data that have method blank surrogate recoveries 
out of specification in both original and 
reanalyses. The basic concern is whether the blank 
problems represent an isolated problem with the 
blank alone or whether there is a fundamental 
problem with the analytical process. If one or 
more samples in the batch show acceptable 
surrogate recoveries, the reviewer may choose the 

blank problem to be an isolated occurrence. 

3.6 	 Are there any transcription/calculation errors 
between raw data and reported data? ..u v 

ACTION: If large errors exist, take action as specified in 
section 3.2 above. 

4.0 	 Laboratory Control Sample(Form III/Equivalent ) 

4.1 	 Is the LCS prepared, extracted, analyzed, and 

reported once for every 20 field samples of a simil~r~ 

matrix, per SDG. ~ ___ 

..~~. 
-lOYOA-

I' 



USEPA Region II 
Date: August 200B 

SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

Note: LCS consists of an aliquot of a clean (control) matrix 
similar to the sample matrix and of the same weight or 
volume. 

ACTION: 	 If any Laboratory Control Sample data are missing, 
call the lab for explanation /resubmittals. Make 
note in the data assessment. 

4.2 	 Were the Laboratory Control Samp l es analyzed at the required 
frequency for each of the following matrices: 

A. 	 Water ~-
B. 	 Soil .LJ. 

C. 	 Med Soil Ll 

Note: 	 The LCS is spiked with the same analytes at the same 
concentrations as the matrix spike (SW-B46 BOOOe, Section 
9.5). If different make note in data assessment. 
Matrix/LCS spiking standards should be prepared from 
volatile organic compounds which are representative of the 
compounds being investigating. At a minimum, the matrix 
spike should include l,l-dichloroethene, trichloroethene, 
chlorobenzene, toluene, and benzene. 

ACTION: 	 If any MS/MD, MS/MSD or replicate data are 
missing, take the action specified in 3.2 above. 

4.3 	 Have in house LCS recovery limits been developed (Method 8000e, 
Sect 9.7). ~__ 

4.4 	 If in house limits are not deve l oped, are LCS acceptance recovesY 
limits between 70 130% (Method BOOOc Sect 9.S)?.LJ. ___ ~ 

4.5 	 Were one or more of the volatile LCS recoveries outside the in 
house laboratory recovery criteria for spiked analytes? If in 
house limits are not present use 70 - 130% recovery limits . 

.LJ. ~ 

- 11 VOA
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LJSEPA 
SW846 

Reg ion 
Method 

II 
82608 VOA 

Date: August 2008 
SOP: HW-24, Rev. 2 

Table 3. LCS Actions for Volatile Analysis 
YES NO N/A 

Criteria Action 

Detected Spiked 
Compounds 

Non-Detected Spiked 
Compounds 

%R > Upper 
Acceptance 
Limit 

J No Qualifiers 

%R < Lower 
Acceptance 
Limit 

J UJ 

Lower Acceptance 
Limit $ %R 

No Qualifications 

5.0 	 Matrix Spikes(Form III or equivalent) v/IJ A1- -rVUV/) ~- 0 612-

5.1 	 Are all data for matrix spike and matrix duplicate 
or matrix spike duplicate (MS/MD or MS/MSD) 
present and complete for each matrix? llY-

Th e laboratory should use one matrix spike and aNOTE: 
duplicate analysis of an unspiked field sample if 
target analytes are expected in the sample. If 
the sample is not expected to contain target 
analytes, a MS/MSD should be analyzed (SW-846, 

Method 82608, Sect 8.4.2). 

Have MS/MD or MS/MSD results been summarized on5.2 
modified CLP Form III ? 	 ~-

If any data are mis sing take action as specifiedACTION: 
in section 3.2 above. 

5.3 	 Were matrix spikes analyzed at the required frequency for 
each of the following matrices? (One MS/MD, MS/MSD or 
laboratory replicate must be performed for every 20 samples 
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YES NO N/A 

of similar matrix or concentration level. Laboratories analyzing 
one to ten samples per month are required to analyze at least one 

MS per month [page 8000C, section 9.5.]) 

a. 	 Water ~-
b. 	 Waste Ll 

c. 	 Soil/Solid Ll 

Note: 	 The LCS is spiked with the same analytes at the same 
concentrations as the matrix spike (SW-846 8000C, Section 
9.5). If different make note in data assessment. 
Matrix/LCS spiking standards should be prepared from 
volatile organic compounds which are representative of the 
compounds being investigating. At a minimum, the matrix 
spike should include l,l-dichloroethene, trichloroethene, 
chlorobenzene, toluene, and benzene. The concentration of 
the LCS should be determined as described SW-Method 8000C 
Section 9.5. 

ACTION: 	 If any MS/MD, MS/MSD or replicate data are 

missing, take the action specified in 3.2 above. 


5.4 	 Have in house MS recovery limits been developed (Method 8000C, 
Sect 9.7)for each matrix. ~ ___ 

5.5 	 Were one or more of the volatile MS/MSD recoveries 

outside of the in-house laboratory recovery criteria 

for spiked analytes? If none are present, then use 70-130% 

recovery as per SW-846, 8000C, Sect. 9.5.4. 1-1 ~ 


ACTION: 	 Circle all outliers with a red pencil. 

NOTE: 	 If any individual % recovery in the MS (or MSD) falls 
outside the designated range for recovery the reviewer 
should determine if there is a matrix effect. A matrix 
effect is indicated if the LCS data are within limits but 
the MS data exceeds the limits. 
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YES NO N/A 

NOTE: 	 No qualification of data is necessary on MS and MSD data 
alone. However, using informed professional judgement, the 
data reviewer may use MS and MSD results in conjunction with 
other QC criteria to determ i ne the need for some 
qualification. 

Note: 	 The data reviewer should first try to determine to what 
extent the results of the MS and MSD affect the associated 
data. This determination should be made with regard to he 
MS and MSD sample itself, as well as specific analytes for 
all samples associated with the MS and MSD. 

Note: 	 In those instances where it can be determine that the 
results of the MS and MSD affect only the sample spiked, 
limit qualification to this sample only. However, it may be 
determined through the MS and MSD results that a laboratory 
is having a systematic problem in the analysis of one or 
more analytes that affect all associated samples, and the 

reviewer must use professional judgement to qualify the data 
from all associated samples. 

Note: 	 The reviewer must use professional judgement to determine 
the need for qualification of non-spiked compounds. 

ACTION: 	 Follow criteria in Table 4 when professional judgement deems 
qualification of sample. 

Table 4. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Actions for 
Volatile Analysis 

Criteria 

%R > Upper Acceptance Limit 

%R < Lower Acceptance Limit 

Lower Acceptance Limit s %R 

Detected Spiked 
Compounds 

J 


J 

Action 

Non-Detected Spiked 
Compounds 

No Qualifiers 

UJ 


No Qualifications 
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YES NO N/A 

6.0 	 Blank (CLP Form IV Equivalent) 

6.1 	 Is the Method Blank Summary form present? [ ~ 

6.2 	 Frequency of Analysis: Has a method blank been 
analyzed for every 20 (or less) samples of 
similar matrix or concentration or each extraction ~ 
batch? ~ ___ 

6.3 	 Has a method blank been analyzed for each GC/MS 
system used ? ~ 

ACTION: 	 If any blank data are missing, take action as 
specified above (section 3.2) . If blank data is 
not available, reject ® all associated positive 
data. However, using professional judgement, the 
data reviewer may substitute field blank data for 
missing method blank data. 

6.4 	 Chromatography: review the blank raw data 
chromatograms, quant reports or data system 

printouts. 


Is the chromatographic performance (baseline 
stability) for each instrument acceptable for 
volatile organic compounds? 	 ~-

7.0 	 Contamination 

NOTE: 	 "Water blanks", "drill blanks" and "distilled water blanks" 
are validated like any other sample and are not used to 
qualify the data. Do not confuse them with the other QC 
blanks discussed below. 

7.1 	 Do any method/instrument/reagent blanks have positive 
results for target analytes and/or TICs? When applied 
as described below, the contaminant concentration in 
these blanks are multiplied by the sample dilution factor 
and corrected for percent moisture where necessary. 

~ ~ 
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YES NO N/A 

7.2 Do any field/rinse blanks have positive 
volatile o r ganic compound results? 

ACTION: 

NOTE: 

ACTION: 

Prepare a list of the samples associated with each 
of the contaminated blanks. (Attach a separate 
sheet.) 

All fiel d blank results associate d to a parti c ular 
group of samples (may exceed one per case or one 
per day) may be used to qualify data. Blanks may 
not be qualified because of contamination in 
another blank. Field blanks must be qualified for 
surrogate, or calibration QC problems. 

follow the directions in Table 5 below to qualify 
sample results due to contamination. Use the 
largest value from a ll the associated blanks. 

VIJJA-1-~ mOl ~ 0522-/2 ~ 

1t1301-05Z3/Z / ;1w G 
176 () I -05l'~/2-

H _ 
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Table 5. Volatile Organic Analysis Blank Contamination Criteria 

Blank Type Blank 
Result 

Detects 

< CRQL* 

Method, 
Storage, 
Field, 
Trip, 
Instrument** 

> CRQL* 

CRQL* 

Gross 
contam
ination 

Sample Result 

Not detected 

< CRQL 


> CRQL 


< CRQL 


> CRQL and < 
blank 

contamination 

~ CRQL and ~ 
blank 

contamination 

< CRQL 


> CRQL 


Detects 

Action for Samples 

No qualification 

Report CRQL value with a U 

Use professional judgement 

Report CRQL value with a U 

Report the concentration 
for the sample with a 

U, or qualify the 
data as unusable R 

Use professional judgement 

Report CRQL value with a U 

Use professional judgement 

Qualify results as 
unusable R 

* 	 2x the CRQL for methylene chloride, 2-butanone, and acetone 
** 	 Qualifications based on instrument blank results affect only the 

sample analyzed immediately after the sample that has target compounds 
that exceed the calibration range or non-target compounds that exceed 
100 ug/L. 

NOTE: 	 If gross blank contamination exists(e.g., saturated peaks, 
"hump-o-grams," "junk" peaks), all affected positive 
compounds in the associated samples should be qualified as 
unusable "R", due to interference. Non-detected volatile 
organic target compounds do not require qualification unless 
the contamination is so high that it interferes with the 
analyses of non-dete c ted compounds. 
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YES NO N/A 

7.3 	 Are there field/rinse/equipment blanks associated ~I 

with every sample? 	 ~ ____ 

ACTION: 	 For low level samples, note in data assessment 

that there is no associated field/rinse/equipment 

blank. Exception: samples taken from a drinking 

water tap do not have associated field blanks. 


8.0 	 GC/MS Apparatus and Materials 

8.1 	 Did the lab use the proper gas chromatographic 

column(s) for analysis of volatiles by Method 8260B? 

Check raw data, instrument logs or contact the lab 

to determine what type of column(s) was (were) used. 


~-

NOTE: 	 For the analysis of volatiles, the method requires 
the use of 60 m. x 0.75 mm capillary column, 
coated with VOCOL(Supelco) or equivalent column. 
(see SW-846, page 8260B-7, section 4.9.2) 

ACTION: 	 If the specified column, or equivalent, was not used, 
document the effects in the Data Assessment. Use 
professional judgement to determine the acceptability of the 
data. 

9.0 	 GC/MS Instrument Performance Check (CLP Form V Equivalent) 

9.1 	 Are the GC/MS Instrument Performance Check forms 
present for Bromofluorobenzene (BFB), and do these 
forms list the associated samples with date/time ~. 

analyzed? 1-1 

9.2 	 Are the enhanced bar graph spectrum and 

mass/charge (m/z) listing for the BFB 

provided for each twelve hour shift? 
 ~-

9.3 	 Has an instrument performance check solution (BFB) 

" 
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YES NO N/A 

been analy z ed for every twelve hours of sample 

analysis per instrument? (see Table 4, SW-846, 

page 	8260B-36) ~ 

ACTION: 	 List date, time, instrument ID, and sample 
analyses for which no associated GC/MS GC/MS tuning data are 
available. 

ACTION: 	 If the laboratory/project officer cannot provide missing 
data, reject ("RH) all data generated outside an acceptable 
twelve hour calibration interval. 

ACTION: 	 If mass assignment is in error, flag all associated sample 
data as unusable, "RH. 

9.4 Have 	 the ion abundances been normalized to m/ z 95? ~ 

~ 
9.5 Have 	 the ion abundance criteria been met for 

~-each 	instrument used? . 

ACTION: 	 List all data which do not meet ion abundance 
criteria (attach a separate sheet). 

ACTION: 	 If ion abundance criteria are not met, take action as 
specified in section 3.2. 

9.6 	 Are there any transcription/calculation errors 
between mass lists and reported values? (Check at least ~ 
two values but if errors are found, check more.) ~ 

9.7 Have 	 the appropriate number of significant ti _figures (two) been reported? 

ACTION: If large errors exist, take action as specified in 
section 3.2. 

9.8 	 Are the spectra o f the mass calibration compounds a~table. 

~ - 
ACTION: Use professional judgement to determine whether associated 

data should be accepted, qualified, or rejected. 
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YES NO N/A 

10.0 	Target Analytes (CLP Form I Equivalent) 

10.1 	Are the Organic Analysis reporting forms 
present with required header information on each 
page, for each of the following: 

a. 	 Samples and/or fractions as appropriate ~
b. 	 Matrix spikes and matrix spike duplicates ~

c. 	 Blanks ~

d. 	 Laboratory Control Samples ~

10.2 	Are the reconstructed Ion Chromatograms, mass spectra for the 
identified compounds, and the data system printouts (Quant 
Reports) included in the semple package for each of the 
following? 

a. 	 Samples and/or fractions as appropriate ~

b. 	 Matrix spikes and matrix spike duplicates .......-

(Mass spectra not required) 	 -Ll. 

c. 	 Blanks ~

d. 	 Laboratory Control Samples ~

ACTION: 	 If any data are missing, take action 
specified in 3.2 above. 

10.3 	Is chromatographic performance acceptable with 
respect to: 

Baseline stability? 	 ~
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YES NO N/A 

~ 
Resolution? 	 Ll 

Peak 	shape? Ll------


Full-scale graph (attenuation)? 	 ~ 
Other: _____________________________ 

ACTION: 	 Use professional judgement to determine the acceptability of 
the data. 

10.4 	Are the lab-generated standard mass spectra of identified 
volatile compounds present for each sample? ~___ 

ACTION: 	 If any mass spectra are missing, take action specified in 
3.2 above. If the lab does not generate their own standard 
spectra, make a note in the Data Assessment. If spectra are 
missing, contact the lab for missing spectra. 

10.5 	Is the RRT of each reporteo compound within 0.06 RRT units of the 
standard RRT in the continuing calibration? [~ ___ 

10.6 	Are all ions present in the standard mass spectrum at a 
relative intensity greater than 10% (of the most ab~n~t ion) 
also present in the sample mass spectrum? ~ ____ 

10.7 	Do the relative intensities of the characteristic ions 
in the sample agree within ± 30% of the corresponding 
relative intensities in the reference spectrum? ~___ 

ACTION: 	 Use professional judgement to determine 
acceptability of data. If it is determined that 
incorrect identifications were made, all such data 
should be rejected ("R"), flagged ("Nil) 
Presumptive evidence of the presence of the 
compound) or changed to non detected ("U") at the 
calculated detection limit. In order to be 
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YES NO N/A 

positively i d entified, the data must comply with the 
criteria listed in 9.6, 9.7, and 9.8. 

ACTION: When sample carry-over is a possibility, 
professional judgement should be used to determine 
if instrument cross-contamination has affected any 
positive compound identification. 

A1fw 
11.0 Tentatively Identified Compounds (TIC) (CLP Form I/TIC Equivalent) 

11.1 If Tentatively Identified Compound were required for this 
project, are all Tentatively Identified Compound reporting forms 
present; and do listed TICs include scan number or retention ~ 
time, estimated concentration and a qualifier? ~ 

NOTE: Add "N" qualifier to 211 TICs which have CAS 
number, if missing. 

NOTE: Have the project officer/appropriate official check the 
project plan to determine if lab was required to identify 
non-target analytes (SW-846, page 82608-23, Sect. 7.6.2). 

11.2 Are the mass spectra for the tentatively identified compounds 
and associated "best match" spectra included in the sample 
pack'age for each of the following: 

a. 

b. 

ACTION: 

ACTION: 

NOTE: 

Samples and/or fractions as appropriate ~ 

Blanks ~ 

If any TIC data are missing, take action specified 
in 3.2 above. 

Add ''IN'' qualifier only to analytes identified by a 
CAS# . 

If TICs are present in the associated blanks take 
action as specified in section 3.2 above. 
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YES 	 NO N/A 

11.3 	Are any priority pollutants listed as TIC compounds (i.e., an ,8N3v 
compound listed as a VOA TIC)? ~ ~ 

ACTION: 	 1. Flag with "R" any target compound listed as a TIC. 

2. 	 Make sure all rejected compounds are properly 
reported if they are target compounds. 

11.4 	Are all ions present in the reference mass spectrum with a 
relative intensity greater than 10% (of the most abundant ion~ 

also present in the sample mass spectrum? ~ ___ _ __ 

11.5 	Do TIC and "best match" standard relative ion vintensities agree within ± 20%? 	 ~ 

ACTION: 	 Use professional judgement to determine acceptability of 
TIC identifications. If it is determined that an incorrect 

identification was made, change the identification to 
"unknown" or to some less specific identification (example: 
"C3 substituted benzene") as appropriate. Also, when a 
compound is not found in any blank, but is a suspected 
artifact of a common laboratory contaminant, the result 
should be qualified as unusable, "R". (Common lab 
contaminants: CO2 (M/E 44), Siloxanes (M/E 73), Hexane, Aldol 

Condensation Products, Solvent Preservatives, and related 

byproducts) . 

12.0 Compound Quantitation and Reported Detection Limits 

12.1 	Are there any transcription/calculation errors in 


organic analysis reporting form results? Check at 

least two positive values. Verify that the correct 

internal standard, quantitation ion, and average 

initial RRF/CF were used to calculate organic analysis 


~ reporting form result. Were any errors found? 1-1 

NOTE: 	 Structural isomers with similar mass spectra, but 

insufficient GC resolution (i.e. percent valley 

between the two peaks> 25%) should be 


- 23 VOA-	 058 



13.0 

14.0 

USEPA Region II 
SW846 Method 8260B VOA 

Date: August 2008 
SOP: HW-24, Rev. 2 

YES NO N/A 

reported as isomeric pairs. The reviewer should check the 
raw data to ensure that all such isomers were included in 
the quantitation (i.e., add the areas of the two coeluting 
peaks to calculate the total concentration). 

12.2 Are the method CRQL's adjusted to reflect sample 
dilutions and, for soils, sample moisture? ~ 

ACTION: 

ACTION: 

If errors are large, take action as specified in 
section 3.2 above. 

When a sample is analyzed at more than one 
dilution, the lowest detection limits are used 
(unless a QC accedence dictates the use of the 
higher detection limit from the diluted sample 
data). Replace concentrations that exceed the 
calibration range in the original analysis by 
crossing out the "E" 2nd it's associated value on 
the original reporting form (if present) and 
substituting the data from the analysis of the 
diluted sample. Specify which organic analysis 
reporting form is to be used, then draw a red "X" 
across the entire page of all reporting forms that 
should not be used, including any in the summary 
package. 

Standards Data (GC/MS) 

13.1 Are the Reconstructed Ion Chromatograms, and data 
printouts (Quant Reports) present for initial and 
calibration? 

system 

~ing 

v-

ACTION: If any calibration standard data are missing, take action 
specified in section 3.2 above. 

GC/MS Initial Calibration (CLP Form VI Equivalent) 
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YES NO N/A 

14.1 Are the Initial Calibration reporting forms present and 
comp l ete for the volatile fraction? ~ ___ 

ACTION: 

ACTION: 

If any calibration forms or standard raw data are missing, 
take action specified in section 3.2 above. 

If the percent relative standard deviation (% RSD) is > 20%, 
(8000C-39)qualify positive results for that analyte "Ju. 
When % RSD > 90%,. QUc l ify all positive results for that 
analyte "Ju and all non-detects results for that analyte 
"R 1/ • 

14.2 Are all average RRFs > O.OSO? « -
NOTE: 

ACTION: 

ACTION: 

(Method Requirement) For SPCC compounds, the individual RRF 
values must be ~ the values in the following list. If 
individual RRF values reported are below the listed values 
document in the Data Assessment. 

Chloromethane 
l,l-Dichloroethane 
Bromoform 
Chlorobenzene 
1,1,2,2-Tetrachloroethane 

0.10 
0.10 
0.10 
0.30 
0.30 

Circle all outliers with red pencil. 

For any target analyte with average RRF < 0.05, or for the 
requirements for the 5 compounds in 14.2 above, qualify all 
positive results for that analyte "J" and all non-detect 
results for that analyte "R". 

14.3 Are response factors stable over the concentration :a~e of the 

NOTE: 

calibration. ~ ___ 

(Method Requirement) For the following CCC compounds, the 
%RSD values must be ~ 30.0%. If %RSD values reported are > 
30.0% document in the Data Assessment. 
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ACTION: 

ACTION: 

NOTE: 

NOTE: 

l,l-Dichloroethene 
Chloroform 
l,2-Dichloropropane 
Toluene 
Ethylbenzene 
Vinyl chloride 

Circle all outliers with a red pencil. 

YES NO N/A 

If the % RSD is > 20.0%, or > 30% for the 6 compounds in 
14.3 above, qualify positive results for that analyte "J" 

and non-detects using professional judgement. When RSD > 
90%, qualify all positive results for that analyte "J" and 
all non-detect results for that analyte "R". 

The above data qualification action applies regardless of 
method requirements. 

Analytes previously qualified "U" due to blank 
contamination are still considered as 
qualifying for calibration criteria. 

"hits" when 

14.4 Was the % RSD determined using RRF or CF? ~-

If no, what method was used to determine the linearity of the 
initial calibration? Document any effects to the case in the Data 
Assessment. 

14.5 Are there any transcription/calculation errors in the 
reporting of RRF or % RSD? (Check at least two values but i~ 
errors are found, check more.) ~ ~ 

ACTION: 

ACTION: 

Circle errors with a red pencil. 

If errors are large, take action as specified in 
section 3.2 above. 

GC/MS Calibration Verification (CLP Form VII Equivalent) 
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YES NO N/A 

15.1 Are the Calibration Verification reporting forms prys~ and 
complete for all compounds of interest? ~ ____ 

15.2 Has a calibration verification standard been analyz~d J9r every 
twelve hours of sample analysis per instrument? ~ _____ 

ACTION: List below all sample analyses that were not within twelve 
hours of a calibration verification analysis for each 
instrument used. 

ACTION: If any forms are missing or no calibration 
verification standard has been analyzed twelve 
hours prior to sample analysis, take action as 
specified in section 3.2 above. If calibration 
verification data are not available, flag all 
associated sample data as unusable ("R"). 

15.3 Was the % D determined frorc the calibration verific~t~n 

determined using RRF or CF? lJ.{' .___ 

If no, what method was used to determine the calibration 
verification? Document any effects to the case in the Data 
Assessment. 

15.4 Do any volatile compounds have a % D (difference or drift) 
between the initial and continuing RRF or CF which exceeds ~-% 

(SW-846, page 8260B-19, section 7.4.5.2). 1-1 __~_____ 

NOTE: (Method Requirement) For the following CCC compounds, the %D 
values must be 5 20.0%. If %D values reported are> 20.0% 
document in the Data Assessment. 

1,1-Dichloroethene 
Chloroform 
1,2-Dichloropropane 
Toluene 
Ethylbenzene 
Vinyl chloride 

- 27 VOA 062 



16.0 

USEPA Region II Date: August 2008 
SOP: HW-24, Rev. 2SW846 Method 8260B VOA 

ACTION: 

ACTION: 

NOTE: 

YES NO N/A 

Circle all outliers with a red pencil. 

Qualify both positive results and non-detects for the 
outlier compound(s) as estimated, "J". When %D is above 90%, 
qualify all positive results for that analyte "J" and all 
non-detect results for that analyte "R". 

The above data qualification action applies regardless of 
method requirements. 

15.5 Do any volatile compounds have a RRF < 0.05? u / 
NOTE: 

ACTION: 

ACTION: 

NOTE: 

(Method Requirement) For SPCC compounds, the individual RRF 
values must be 2 the values in the following list for each 
calibration verification. If average RRF values reported are 
below the listed values document in the data assessment. 

Chloromethane 
1,1-Dichloroethane 
Bromoform 
Chlorobenzene 
1,1,2,2-Tetrachloroethane 

0.10 
0.10 
0.10 
0.30 
0.30 

Circle all outliers with a red pencil. 

If RRF < 0.05, or < the requirements for the 5 compounds is 
section 15.5 above, qcalify all positive results for that 
analyte "J" and all non-detect results for that analyte "RI!. 

The above data qualification action applies regardless of 
method requirements. 

Internal Standards (CLP Form VIII Equivalent) 

16.1 Are the internal standard (IS) areas on the internal standard 
reporting forms of every sample and blank within the ~~er and 
lower limits (-50% to + 100%) for each initial mid-~nt 

calibration (SW-846, 8260B-20, Sect. 7.4.7)? ~ ___ 
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ACTION: 

ACTION: 

Sample 10 

ACTION: 

YES NO N/A 

If errors are large or information is missing, take action 
as specified in section 3.2 above. 

List each outlying internal standard below. 

1. 

IS # Area Lower Limit Area Upper Limit 

A~jb///=IV 
1/ 

(Attach additional sheets if necessary.) 

If the internal standard area count is 
outside the upper or lower limit, flag 
with "J" all positive results quantitated 
with this internal standard. 

2. Do not qualify non-detects when the 
associated IS are counts area> + 100%. 

3. If the IS area is below the lower limit « -

50%), qualify all associated non-detects (U
values) "J". 

4. If extremely low area counts are reported « -

25%) or if performance exhibits a major abrupt 
drop off, flag all associated non-detects as 
unusable "R N and positive results as estimated 
"J'I. 

16.2 Are the retention times of all internal standards within 30 
seconds of the associated initial mid-point calibra~i~tandard 
(SW-846, 8260B-20, Sect. 7.4.6)? l.lf __ _ 

ACTION: Professional judgement should be used to qualify data if the 
retention times differ by more than 30 seconds. 
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YES NO N/A 

Field Duplicates 

17.1 Were any field duplicates submitted for 
volatile analysis? ~-

ACTION: 

ACTION: 

Compare the reported results for field duplicates and 
calculate the relative percent difference. 

Any gross variation between field duplicate 
results must be addressed in the Data Assessment. 
However, if large differences exist, take action 
specified in section 3.2 above. 

Vwft-J - MtJJ01- 0 r;-( z., 
VwAr- -- MuJo-r-P~ DS{ 2
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Initial Calibration Date: 5/23/201 2 

RRF and %RSD Calculations: 
Compound Name: 1,2-diehloroethane 
Lab Value: 0.2960 

Area of Compound 
Area of Internal STD 
Cone. of lnternal STD 
Cone. of Compound 
Calcul ated RRF 

743143 
626681 

50 
200 

0.296 

Compound Name: benzene 
Lab Value: 7.7 

RRF ofSTD I 0.9470 
RRF ofSTD 2 0.9830 
RRF ofSTD 3 0.8970 
RRF ofSTD 4 0.8660 
RRF ofSTD 5 0.7840 
RRF ofSTD 6 0.9050 
Calculated % RSD 7.7 

Continuing Calibration File 10: 5/25/2012 

RRF and % D Calculations: 
Compound Name: 1,2-diehloropropane 
Lab Value: 0.262 

Area of Compound 16 5930 
AI'ea of Internal ST D 632646 
Cone. of Internal STD 50 
Cone. of Compound 50 
Calculated RRF 0.262 

- - -

Compound Name: 1,2-d ieh loroethane 
Lab Value: 6.0 

Average RRF 

Ca libration Check RRF 
Calculated % 0 

0.301 
0.319 
-6.0 
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FIELD DUPLICATE SAMPLE SUMMARY 

Sample ID: 
Duplicate Sample ID: 

VWAI-MW07-0512 
VWAI-MW07P-0512 

Water: RPD>20% 
Soil : RPD>30% 

Compound Sample Conc. Dup. Sample Conc. %RPD 
benzene 2.9 2.8 4 

#DIV/OI 
#DIV/Ol 
#DIV/OI 
#DIV/OI 
#DIV/O l 
#DIV/O! 
#DIV/OI 
#DIV/OI 
#DIV/O I 
#DIV/OI 
#DIV/O! 
#DIV/Ol 
#DIV/Ol 
#DIV/Ol 
#DIV/Ol 
#DIV/O! 
#DIV/O! 

COMMENTS: No qualifications required 

* one of the results below the LOD 

067 



USEPA Region II Date: August, 2008 
SOP HW-22 Rev.4SW846 Method 82700 (Rev.4, January 1998) 

YES NO N/A 

E The concentration of this anal yte excee ds the calibration range 
of the instrument. 

A Indicates a Tentatively Identified Compound (TIC) is a suspected 
ado1-condensation product. 

X,Y,Z- Laboratory defined flags. The data reviewer must change these 
qualifiers during validation so that the data user may 
understand their impact on the data. 

I. PACKAGE COMPLETENESS AND DELIVERABLES 

CASE NUMBER: 1,.1-0q 5 
--~~~-------------

LAB: ~eecfylbvv<.. 
SITE NAME: VLRq ~ WeT C-ro--DK'b 

1.0 Data Completeness and Deliverables 

1.1 Has all data been submitted in CLP deliverable 
format? 

ACTION: If not, note the effect on review of the data 
in the data assessment narrative. 

2.0 Cover Letter, SDG Narrative 

2.1 Is a laboratory narrative or cover letter 
present? 

2.2 Are case number and SDG number(s) contained 
in the narrative or cover letter? 

- 6 -
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

II. 	 SEMIVOLATILE ANALYSES 

1.0 	 Traffic Reports and Laboratory Narrative 

1.1 Are the Traffic Report Forms present for all 

samples? ~ ___ 


ACTION: 	 If no, contact lab for replacement of missing 

or illegible copies. 


1.2 	 Do the Traffic Reports or Lab Narrative indicate 

any problems with sample receipt, condition of 

samples, analytical problems or special notations 

affecting the quality of the data? 
 ~-

ACTION: 	 If any sample analyzed as a soil, other than 

TCLP, contains 50%-90% water, all data should 

be flagged as estimated ("J"). If a soil 

sample, other than TCLP, contains more than 

90% water, all non-detects data are qualified 

as unusable (R), and detects are flagged "Ju. 


ACTION: 	 If samples were not iced, or if the ice was 
-melted upon arrival at the laboratory and the -rll~ 

cooler temperature was elevated (10°C), flag Lf-tl'c./
all positive results "J" and all non-detects 
"UJ". 

S~p--&J- tj!2Z - l?/r2- Rlc/ci 6lZ'3 - 2'-1/IlL 
2.0 	 Holding Times If {tv f1/~?-z5Jlz, kdvr ~/4/1~ 

2.1 	 Have any semivolatile technical holding times, 

determined from date of collection to date of 

extraction, been exceeded? 
 -~-
Continuous extraction of water samples for 
semivolatile analysis must be started within 7 
days 	of the date of collection. Soil/sediment 
samples must be extracted wi~hin 14 days of 
collection. Extracts must be analyzed within 

- 7 -	 069 
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(JSEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

Sample 
10 

ACTION: 


YES NO N/A 

days of the date of extraction. 

Table of Holding Time Violations 

Sample 
Matrix 

Date 
Sampled 

(See Traffic Report) 
Date Lab 
Received 

Date 
Extracted 

Date 
Analyzed 

If technical holding tines are exceeded, flag 
all positive results as estimated ("J") and 
sample quantitation limits as estimated 
("(JJ"), and document in the narrative that 
holding times were exceeded. 

If analyses were done more than 14 days 
beyond holding time, either on the first 
analysis or upon re analysis, the reviewer 
must use professional judgement to determine 
the reliability of the data and the effects 
of additional storage on the sample results. 
At a minimum, all results should be qualified 
"J", but the reviewer may determine that 
non-detect data are unusable ("R"). If 
holding times are exceeded by more than 28 
days, all non-detect data are unusable (R). 

- 8 - 070 



USEPA Region II 
SW846 Method 82700 (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

YES NO N/A 

3.0 Surrogate Recovery (Form II/Equivalent) 

3.1 Have the semi volatile surrogate recoveries been 
listed on CLP Surrogate Recovery forms (Form II) 
for each of the following matrices: 

a. Low Water 

b. Low/Med Soil 

3.2 If so, are all the samples listed on the 
appropriate Surrogate Recovery Summary forms 
for each matrix: 

a. 

b. 

ACTION: 

Low Water 

Low/Med Soil 

If CLP deliverables are unavailable, document 
the effect(s} in data assessments. In some 
cases the lab may have to be contacted to 
obtain the data necessary to complete the 
validation. 

~-
Ll 

K _ 
Ll 

3.3 Were outliers marked correctly with an asterisk? ~ ___ 

ACTION: Circle all outliers in red. 

3.4 Were two or more base neutral OR acid surrogate 
recoveries out of specification for any sample or 
method blank (Reviewer should use lab in house 
recovery limits. Use surrogate recovery limits 
from USEPA National Functional Guidlines January 2005 
page 130, if in house limits are not available. 
See Method 80008-43 or 80000C-24). LL v 
Note: Examine lab in house limits for reasonableness. 

If yes, were samples re-analyzed? LL 

- 9 -
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WATER SEMIVOLATILE 

2H - FORM II SV-2 

DEUTERATED MONITORING COMPOU ND RECOVERY 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: L1093 Mod. Re f No.: SDG No.: SL1093 

EPA 

SAMPLE NO. 

SOMCl 

(NBZ ) # 

SDMC2 

( FBP ) # 

SOMC3 

(TPH) # 

TOT 

OUT 

01 MB-66318 75 72 77 0 

02 LCS-66318 72 73 73 0 

03 MB-66345 80 76 78 0 

04 LCS-66345 77 78 80 0 

05 LCSD-66345 79 75 85 0 

06 VWAI-EB01-05 
2312 

58 59 46 " 1 

07 VWAI-MW 0 4-05 
12 

58 59 30 " 1 

08 VWAI-MW07-05 
12 

60 63 34 * 1 

09 VWAI-MW0 7 P-0 
512 

56 62 43 * 1 

10 VWAI-MW05- 05 
12 

73 65 22 " 1 

11 VWAI-MW05-05 
12MS 

78 69 18 " 1 

12 VWAI-MW05-05 
12MSD 

79 72 

I 
17 * 

I 
1 

QC LIMITS 

SDMC1 (NBZ) = Ni trobenzene-d5 (40-110) 

SDMC2 (FBP) =2-Fluorobiphenyl (50-110) 

SOMC3 (TPH ) = Terphenyl- d 14 (50-135) 

# Column to be used to flag recovery values 

* Value s outside of contract required QC limits 

o OMC dilut ed out 

somlll.lO.27.A 

,. n-2 u / .Page 1 of 1 SW84 6 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 	 Rev.4 

YES NO 	 N/A 

Were 	method blanks re-analyzed? Ll 	 ~ 
ACTION: 	 If all surrogate recoveries are > 10% but two 

within the base-neutral or acid fraction do 
not meet method specifications, for the 
affected fraction only (i.e. either 
base-neutral or acid compounds): 

1. Flag 	all positive results as estimated 
("J") 	. 

2. Flag all non-detects as estimated detection limits 
("UJ") when recoveries are less than the lower 
acceptance limit. 

3. 	 If recoveries are greater than the upper 
acceptance limit, do not qualify non-detects. 

If any base-neutral or acid surrogate has a 
recovery of < 10%: 

1. 	 Positive results for the fraction with < 10% 
surrogate recovery are qualified with "J". 

2. 	 Non-detects for that fraction should be 
qualified as unusable (R) 

NOTE: 	 Professional judgement should be used to 
qualify data that have method blank surrogate 
recoveries out of specification in both 
original and reanalyses. Check the internal 
standard areas. 

3.5 	 Are there any transcription/calculation errors 
between raw data and Form II? ~-

ACTION: 	 If large errors exist, call lab for 
explanation/resubmittal, make any 
necessary corrections and document 

- 10 	 - 073 



USEPA 
SW846 

4.0 

Region II 
Method 8270D (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

YES NO N/A 

effect in data assessments. 

Matrix Spikes (Form III/Equivalent) Vwlf1 - MtDOS- DS12

4.1 Have the semivolatile Matrix Spike and 
Matrix Spike Duplicate/or duplicate unspiked 
Sample recoveries been listed on the 
Recovery Form (Form III)? ~-

NOTE: Method 3500B/page 4 states the spiking compounds: 

Base/neutrals 
1,2,4-Trichlorobenzene 
Acenaphthene 
2,4-Dinitrotoluene 
Pyrene 
N- Nitroso-di-n-propylamine 
1,4-Dichlorobenzene 

Acids 
Pentachlorophenol 
Phenol 
2-Chlorophenol 
4-Chloro-3-methylphenol 
4-Nitrophenol 

Note: Some projects may require the spiking of specific compounds 
of interest. 

Note: See Method 8270D-sec 8.4.2 for deciding on whether 
to prepare and analyze duplicate samples or a martix 
spike/matrix spike duplicate. If samples are expected 
to contain target analytes, then laboratory may use one 
matrix spike and a duplicate analysis of an unspiked 
field sample. If samples are not expected to contain 
target analytes, laboratory should use a matrix spike 
and matrix spike duplicate pair. 

4.2 Were matrix spikes analyzed at the required 
frequency for each of the following matrices: 

a. Low Water « 
b. Low Solid Ll 

c. Med Solid Ll 

- 11 - ,.; 07 



USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

ACTION: 	 If any matrix spike data are missing, take 
the action specified in 3.2 above. It may be 
necessary to contact the lab to obtain the 
required data. 

NOTE: 	 If the data has not been reported on CLP 
equivalent form, then t he laboratory must 
provide the information necessary to evaluate 
the spike recoveries in the MS and MSD. The 
required data which should have been provided 
by the lab include the analytes and 
concentrations used for spiking, background 
concentrations of the spiked analytes (i.e., 
concentrations in unspiked sample), methods 
and equations used to calculate the QC 
acceptance criteria for the spiked analytes, 
percent recovery data for all spiked 
analytes. 

The data reviewer must verify that all 
reported equations and percent recoveries are 
correct before proceeding to the next 
section. 

4.3 	 Were matrix spikes performed at concentration 
equal to 100ug/L for acid compounds, and 200ug/l 
for base compounds (Method 35008-4), or those 
specified in project plan. ~-

4.4 How many semivolatile spike recoveries are outside 
Laboratory in house MS/MSD recovery limits (use recovery limits 
values in Method 8270D-43&44 Table 6 if in house values not 
available) 

Water 	 Solids 

&;
v out of 	 out of 

- 12 -	 07;:) 




WATER SEMIVOLATILE 

3C - FORM III SV-1 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab 

Lab 

Name: 

Code: 

SPECTRUM 

MITKEM 

ANALYTICAL, INC. 

Case No . : L1093 

Contract: 

Mod. Ref No. : SDG No.: SL1093 

Matrix Spike - EPA Sample No.: VWAI-MW05-0512 

COMPOUND 

SPIKE 1 SAMPLE 
ADDED CONCENTRATION 

(ug/L) (ug/L) 

MS 

CONCENTRATION 

(ug/L) 

MS %REC # 

QC. 

LIMITS 

REC. 

Naphthalene 50.0000 1.2732 35.7838 69 40-100 

2-Methy1naphthalene 50.0000 11.0377 46.3900 71 45-105 

Bis (2-ethylhexyl) phthalate 50 . 0000 0.0000 18.4985 ,r-J7 2 * 40-125 ~VJ 


COMPOUND 

Naphthalene 
2-Methylnaphthalene 

Bis{2-ethylhexyl)phthalat~L 

SPIKE 
ADDED 
(ugIL ) 

50.0000 
50.0000 

_ 50.0000 

MSD 
CONCENTRATION 

(ug / L) 

38.1297 
48.7442 

14.7979 

MSD 

I 

%REC 

74 
75 

30.,). 

» 

* 

%RPD 

7 
6 

22 

# 
QC LIMITS 

RPD REC. 

0-40 40-100 
0-4045-105 

0-40 40-125 

» Column to be used 

* Values outside of 

RPD: o out of 

Spike Recovery: 

to flag recovery and RPD values with 

QC limits 

3 outside limits 

2 out of 6 outside limits 

an asterisk 

COMMENTS: 

somlll.lO.z7.A SW846· Oi6' 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-2 2 	 Rev.4 

YES 	 NO N/A 

4.5 	 How many RPD's for matrix spike and matrix spike 

duplicate recoveries are outside QC limits ? 


Water Solids 

o out of ? 	 out of 

ACTION: 	 Circle all outliers with red pencil. 

ACTION: 	 No action is taken on MS/MSD data alone. 

However, using informed professional 

judgement, the data reviewer may use the 

matrix spike and matrix spike duplicate 

results in conjunction with other QC criteria 

to determine the need for some qualification 

of the data. 


4.6 	 Was a Laboratory Control Sample (LCS) analyzed with, e~h 
analytical batch? ~ ___ 

NOTE: 	 When the results of the matrix spike analysis 

indicate a potential problem due to the sample 

matrix itself, the LCS results are used to 

verify that the laboratory can perform the 

analysis in a clean matrix. 


5.0 	 Blanks (Form IV/Equivalent) 

5.1 	 Is the Method Blank Summary (Form IV) present? ~-
5.2 	 Frequency of Analysis: 

Has a reagent/method blank analysis been 
reported per 20 samples of similar matrix, or 
concentration level, and for each extraction 
batch? ~ 

5.3 	 Has a method blank been analyzed either after 

- 13 	 - n,;~ 
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USEPA 
SW846 

6.0 

Region II 
Method 82700 (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

YES NO N/A 

the calibration standard or at any other time 
during the analytical shift for each GC/MS system 
used ? ~ 

ACTION: If any method blank data are missing, call 
lab for explanation/resubmittal. If not 
available, use professional judgement to 
determine if the associated sample data 
should be qualified. 

5.4 Chromatography: review the blank raw data -
chromatograms (RICs), quant reports or data system 
printouts and spectra. 

Is the chromatographic performance (baseline 
stability) for each instrument acceptable for 
the semivolatiles? 

ACTION: Use professional judgement to determine the 
effect on the data. 

Contamination 

NOTE: "Water blanks", "drill blanks" and "distilled 
water blanks" are validated like any other 
sample and are not used to qualify the data. 
Do not confuse them with the other QC blanks 
discussed below. 

6.1 Do any method/instrument/reagent blanks have 
positive results for target analytes and/or TICs? 
When applied as described below, the contaminant 
concentration in these blanks are multiplied by 
the sample dilution factor and corrected for 
percent moisture where necessary. 

6.2 Do any field/rinse/ blanks have positive results 
for target analytes and/or TICs (if required, 
see section 10 below)? 

- 14 -
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USE:PA Region 
SW846 Method 

II 
82700 (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

YES NO N/A 

ACTION: 

NOTE: 

ACTION: 

Prepare a list of the samples associa ted 
with each of the contaminated blanks. 
(Attach a separate sheet.) 

All field blank results associated to a 
particular group of samples (may exceed one 
per case) must be used to qualify data. 
Blanks may not be qualified because of 
contamination in another blank. Field Blanks 
must be qualified for outlying surrogates, 
poor spectra, instrument performance or 
calibration QC problems. 

Follow the directions in the table below to 
qualify sample results due to contamination. 
Use the largest value from all the associated 
blanks. If gross contamination e x ists, all 
data in the associated samples should be 
qualified as unusable (R). 

vwft1-- ~()f - D:5l-7/2.-- - jVtDQ 

,/ 
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USEPA Region II Date: August, 2008 
SW846 Method 8270D (Rev.4, January 1998) SOP HW-22 Rev.4 

YES 	 NO N/A 

Blank 	Action for Semivolatile Analyses 

Sample Result 

Not detected 

< CRQL 


? CRQL 


< CRQL 


? CRQL 


< CRQL 


~ CRQL and < blank 
contamination 

~ CRQL and >- blank 
contamination 

Action for Samples 

No qualification required 

Report CRQL value with a U 

No qualification required 

Report CRQL value with a U 

No qualification required 

Report CRQL value with a U 

Report concentration of 
sample with a U 

No qualification required 

-

Blank 
Type 

Method, 
Field 

Blank Result 

Detects 

< CRQL * 


= CRQL * 

> CRQL * 

-

NOTE: 	 Analytes qualified "U" for blank contamination 

are still considered as "hits" when qualifying 
for calibration criteria. 

NOTE: 	 If the laboratory did not report TIC analyses, 
check the project plans to verify whether or not 
it was required. 

6.3 	 Are there field/rinse/equipment blanks associated ,~ 
with every sample? ~ ____ 

ACTION: 	 For low level samples, note in data 
assessment that there is no associated 
field/rinse/equipment blank. Exception: 
samples taken from a drinking water tap 

do not have associated field blanks. 

6.4 	 Was a instrument blank analyzed after each 
sample/dilution which contained a target compound 

- 16  080 



USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES 	 NO N/A 

that 	exceeded the initial calibration range. ~ v 
6.5 	 Does the instrument blank have positive results 

for target analytes and/or TICs? ~-
Note: 	 Use professional judgement to determine 


if carryover occurred and qualify analytes 

accordingly. 


7.0 	 GC/MS Apparatus and Materials 

7.1 	 Did the lab use the proper gas chromatographic 

column for analysis of semivolatiles by Method 

8270D? Check raw data, instrument logs or contact 

the lab to determine what type of column was used. 

The method requires the use of 30 m x 0.25 mrn 10 

(or 0.32 mrn 10), silicone-coated, fused silica, 
capillary column. ~ 

ACTION: 	 If the specified column, or equivalent, was 

not used, document the effects in the data 

assessment. Use professional judgement to 

determine the acceptability of the data. 


8.0 	 GC/MS Instrument Performance Check (Form V/Equivalent) 

8.1 	 Are the GC/MS Instrument Performance Check Forms 
(Form V) present for decafluorotriphenylphosphine 
(DFTPP)? ~ 

NOTE: The 	performance solution sho uld also contain 4,4-DDT, 
pentachlorophenol, and benzidine to verify 

injection port inertness and column performance. 
The degradation of DDT to DOE and DOD must be 
less than 20% total and the response of 
pentachlorophenol and benzidine should be 
within normal ranges for these compounds (based 
upon lab experience) and show no peak degradation 
or tailing before samples are analyzed. (see section 5.5 

081 - 17 



USEPA Region II 
SW846 Method 82700 (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

YES NO N/A 

page 82700-12) . 

8.2 Are the enhanced bar graph spectrum and 
mass/charge (m/z) listing for the OFTPP 
provided for each twelve hour shift? 

8.3 Has an instrument performance check solution 
been analyzed for every twelve hours of sample 
analysis per instrument? 

ACTION: 

DATE 

List date, time, instrument 10, and sample 
analyses for which no associated GC/MS 
tuning data are available. 

TIME INSTRUMENT SAMPLE NUMBERS 

~. 

.L.J. 

~-

ACTION: If lab cannot provide missing data, reject 
("R") all data generated outside an acceptable 
twelve hour calibration interval. 

ACTION: If mass assignment is in error, flag all 
associated sample data as unusable (R). 

8.4 Have the ion abundances been normalized to 
m/z 198? 

8.5 Have the ion abundance criteria been met for 
each instrument used? 

ACTION: List all data which do not meet ion abundance 
criteria (attach a separate sheet). 

- 18 -
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

ACTION: 	 If ion abundance criteria are not met, take 

action specified in section 3.2 


8.6 	 Are there any transcription/calculation errors 

between mass lists and Form Vs? (Check at least 
 ~ 
two values but if errors are found, check more.) LL 

8.7 	 Have the appropriate number of significant 
figures (two) been reported? ~-

ACTION: 	 If large errors exist, call lab for 

explanation/resubmittal, make necessary 

corrections and document effect in data 

assessments. 


8.8 	 Are the spectra of the mass calibration compound 

acceptable? LL 


ACTION: 	 Use professional judgement to determine 

whether associated data should be accepted, 

qualified, or rejected. 


9.0 	 Target Analytes 

9.1 	 Are the Organic Analysis Data Sheets (Form I) 

present with required header information on each 

page, for each of the following: 


V 
a. 	 Samples and/or fractions as appropriate L.l 

b. 	 Matrix spikes and matrix spike duplicates K 
c. Blanks 	 ~ 

9.2 	 Has any special cleanup, such as GPC, been 

performed on all soil/sediment sample extracts 


~ (see 	section 7.2, page 8270D-14)? L.l 

- 19 	 - 083 



USEPA Region II Date: August, 2008 
SW846 Method 8270D (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

ACTION: 	 If data suggests that extract cleanup was not 
performed, use professional judgement. Make 
note in the data assessment narrative. 

9.3 	 Are the Reconstructed Ion Chromatograms, mass 
spectra for the identified compounds, and the data 
system printouts (Quant Reports) included in the 
sample package for each of the following? 

a. 	 Samples and/or fractions as appropriate ~ 
b. 	 Matrix spikes and matrix spike duplicates [v((Mass spectra not required) 

c . 	 Blanks ~ 
ACTION: 	 If any data are missing, take action 

specified in 3.2 above. 

9.4 	 Are the response factors shown in the Quant 
Report? ~

9.5 	 Is chromatographic performance acceptable with 
respect to: 

Baseline stability? 	 ~
Resolution? 	 ~, 

J_Peak 	shape? 

Full-scale graph (attenuation)? ~
Other: ___________________________ Ll 

ACTION: 	 Use professional judgement to determine the 
acceptability of the data. 

9.6 	 Are the lab-generated standcrd mass spectra of 
identified semivolatile compounds present for 

- 20 	 - 084 



USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

each sample? 	 ~-
ACTION: 	 If any mass spectra are missing, take action 

specified in 3.2 above. If the lab does not 
generate their own standard spectra, make a 
note in the data assessment narrative. If 
spectra are missing, reject all pOSitive 
data. 

9.7 	 Is the RRT of each reported compound within 0.06 
RRT units of the standard RRT in the continuing 

~-' calibration? 

9.8 	 Are all ions present in the standard mass spectrum 
at a relative intensity greater than 10% (of the 
most abundant ion) also present in the sample mass ~ 
spectrum? Ll 

9.9 	 Do the relative intensities of the characteristic 
ions in the sample agree within ± 30% of the 
corresponding relative intensities in the 
reference spectrum? ~-

ACTION: 	 Use professional judgement to determine 
acceptability of data. If it is determined 
that incorrect identifications were made, all 
such data should be rejected (R), flagged "N" 
(Presumptive evidence of the presence of the 
compound) 	 or changed to not detected (U) at 
the calculated detection limit. In order to 
be positively identified, the data must 
comply with the criteria listed in 9.7, 9.8, 
and 9.9. 

ACTION: 	 When sample carry-over is a possibility, 
professional judgement should be used to 
determine if instrument cross-contamination 
has affected any positive compound 
identification. 
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OSEPA Region II Date: August, 2 008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

10.0 	Tentatively Identified Compounds (TIC) 

10.1 	If Tentatively Identified Compounds were required ~rY
for this project, are all Form Is, Part B present; 
and do listed TICs include scan number or retention 
time, estimated concentration and ''IN'' qualifier? 

NOTE: 	 Review sampling reports to determine if the 

lab was required to identify non target analytes 

(refer to section 7.6.2,page 82700-21). 


10.2 	Are the mass spectra for the tentatively 

identified compounds and associated "best match" 
 vspectra included in the sample package for each 1-1 
of the following: 

~ 
a. 	 Samples and/or fractions as appropriate 1-1 

b. 	 Blanks 1-1 	 ~ 

ACTION: 	 If any TIC data are missing, take action 

specified in 3.2 above. 


ACTION: 	 Add ''IN'' qualifier only to analytes 

identified by CAS #. 


10.3 	Are any target compounds from one fraction listed 
as TIC compounds in another (e.g., an acid 
compound listed as a base neutral TIC)? 1-1 

ACTION: i. 	 Flag with "R" any target compound listed 

as a TIC. 


ii. 	 Make sure all rejected compounds are 
properly reported in the other fraction. 

10.4 	Are all ions present in the reference mass 

spectrum with a relative intensity greater than 

10% (of the most abundant ion) also present in the 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES 	 NO N/A 

sample mass spectrum? 	 Ll u 
10.5 	Do TIC a nd "best match" standard relative ion 

intensities agree within ± 20%? Ll 

ACTION: 	 Use professional judgement to determine 

acceptability of TIC identifications. If it 

is determined that an incorrect 

identification was made, change the 

identification to "unknown" or to some less 

specific identification (example: "e3 

substituted benzene") as appropriate and 

remove ''IN''. Also, when a compound is not 

found in any blank, but ~s a suspected 

artifact of a common laboratory contaminant, 

the result should be qualified as unusable, 

HR. " 

11.0 Compound Quantitation and Reported Detection Limits 

11.1 	Are there any transcription/calculation errors in 

Form I results? Check at least two positive values. 

Verify that the correct internal standard, 

quantitation ion, and RRF were used to calculate 

Form I result. Were any errors fou nd? 
 ~-

NOTE: 	 Structural isomers with similar mass spectra, 

but insufficient GC resolution (i.e. percent 

valley between the two peaks > 25%) should be 

reported as isomeric pairs. The reviewer 

should check the raw data to ensure that all 

such isomers were included in the 

quantitation (i.e., add the areas of the two 

coeluting peaks to cal~ulate the total 

concentration) . 


11.2 	Are the method detection limits adjusted to 

reflect sample dilutions and, for soils, sample 

moisture? 
 Ll 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

ACTION: 	 If errors are large, call lab for 

explanationlresubmittal, make any necessary 

corrections and document effect in data 

assessments. 


ACTION: 	 When a sample is analyzed at more than one 

dilution, the lowest detection limits are 

used (unless a QC exceedance dictates the use 

of the higher detection limit from the 

diluted sample data). Replace concentrations 

that exceed the calibration range in the 

original analysis by crossing out the "E" and 

it's associated value on the original Form I 

(if present) and substituting the data from 
the analysis of the diluted sample. Specify 
which Form I is to be used, then draw a red " 
X" across 	the entire page of all Form I's 
that 	should not be used, including any in the 
summary package. 

12.0 Standards Data (GC/MS) 

12.1 	Are the Reconstructed Ion Chromatograms, and data system 
printouts (Quant, Reports) present for if_initial and continuing calibration? 

ACTION: 	 If any calibration standard data are missing, 

take action specified in 3.2 above. 


13.0 GC/MS Initial Calibration (Form VI/Equivalent) 

13.1 	Is the Initial Calibration Form (Form VII 
Equivalent) present and-complete for the 
semivolatile fraction? -~. 

ACTION: 	 If any calibration forms or standard row data 

are missing, take action specified in 3.2 

above. 


~. 
13.2 	Are all base neutral or acid RRFs > O.OSO? Ll 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES 	 NO N/A 

Check the average RRFs of the four System 
Performance Check Compounds (SPCCs): 
N-nitroso-di-n-propylamine, hexachlorocyclopentadiene, 
2,4-dinitrophenol, and 4-nitropheno1. These 
compounds must have average RRFs greater than or 
equal to 0.05 before running samples and should not 
show any peak tailing. 

ACTION: 	 Circle all outliers in red. 

ACTION: 	 For any target analyte with average RRF <0.05 

1. 	 "R" all non-detects; 

2. 	 "J" all positive results. 

13.3 	Are response factors for base neutral or acid 
target analytes stable over the concentration 
range of the calibration (% Relative standard 
deviation [%RSO] < 20.0%)? ~ 

NOTE: 	 The % RSO for each individual Calibration 
Check Compound (CCC, Method 82700-40 see 
Table 4) must be less than 30% before analysis 

can begin. If grater 30%, the lab must clean 
and recalibrate the instrument. 

CALIBRATION CHECK COMPOUNDS 

Base/Neutral Fraction 	 Acid Fraction 

Acenaphthene 4-Chloro-3-methylphenol 
1,4-Dichlorobenzene 2,4-Dichlorophenol 
Hexachlorobutadiene 2-Nitrophenol 
Diphenylamine Phenol 
Di-n-octyl phthalate Pentachlorophenol 
Fluoranthene 	 2,4,6-Trichlorophenol 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

Benzo(a)pyrene 

ACTION: 	 If the %RSO for any CCC >30% and no corrective 
action taken, then "J" qualify all positive 
hits and "UJ" qualify all non-detects. 

ACTION: 	 Circle all outliers in red. 

ACTION: 	 If the % RSD is ~ 20.0%, qualify positive 
results for that analyte "J" and non-detects 
using professional judgement. When RSO > 90%, 
flag all non- detect results for that analyte 
"R," unusable. Alternatively, the lab should 
calculate first or second order regression 
fit of the calibration curve and select the 
fit which introduces the least amount of error. 

NOTE: 	 Analytes previously qualified "U" due to 
blank contamination are still considered 
as "hits" when qualifying for calibration 
criteria. 

13.4 	Did the laboratory calculate the calibration curve 
by the least squares regression fit? ~-

13.5 	Are there any transcription/calculation errors 
in the reporting of average response factors 
(RRF) or % RSO? (Check at least two values but 
if errors are found, check more.) ~-

ACTION: 	 Circle Errors in red. 

ACTION: 	 If errors are large, c311 lab for 
explanation/resubmittal, make any 
necessary corrections and note 
errors in data assessments. 

13.5 	Do the target compounds for this SOG include 
Pesticides? ~ L.l 
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Method 8270D (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

YES NO N/A 

13.6 If the pesticide compounds include DDT, was the 
percent breakdown of DDT to DDD and DDE greater 

than 20%? 

ACTION: If DDT percent breakdown exceeds 20%: 

i. Qualify all positive results for DDT 
with "J". If DDT was not detected, but 
DDD and DDE results are positive, 
qualify the quanti tat ion limit for DDT 

as unusable, "R". 

ii. Qualify all positive results for DDD and 
DDE as presumptively present at an 
approximate concentration ''IN''. 

GC/MS Calibration Verification (Form VII/Equivalent) 

14.1 Are the Calibration Verification forms (Form VII) 

present and complete for all compounds of 

interest? 

14.2 Has a calibration verification standard been 

~ 

~ 
JJ 

analyzed for every twelve hours of sample analysis ~ 
per instrument? ~ 

ACTION: 

ACTION: 

List below all sample analyses that were not 
within twelve hours of a calibration 

verification analysis for each instrument 
used. 

If any forms are missing or no calibration 
verification standard has been analyzed 
within twelve hours of every sample analysis, 
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YES NO N/A 

call lab for explanation/resubmittal. If 
continuing calibration data are not 
available, flag all associated sample data as 
unusable ("R"). 

14.3 Do any of the SPCCs have an RRF <O.OS? 

If YES, make a note in data assessment if the lab 
did not take corrective action specified in section 
7.4.4, page 82700-18. ~ 

14.4 Do any of the CCCs have a %0 between the initial 
and continuing RRF which exceeds 20.0%? 

ACTION: If yes, make a note in data assessment. 

14.5 Do any semivolatile compounds have a % Difference 

(% D) between the initial and continuing RRF which 

exceeds 20.0%? 

ACTION: 

ACTION: 

Circle all outliers in red. 

Qualify both positive results and non-detects 
for the outlier compound{s) as estimated (J). 
When %0 is above 90%, qualify all non-detects 
for that analyte as IlR", unusable. 

14.6 Do any semivolatile compounds have a RRF < O.OS? 

ACTION: 

ACTION: 

Circle all outliers in red. 

If RRF < 0.05, qualify as unusable ("R") 

associated non-detects and "J" associated 
positive values. 

14.7 Are there any transcription/calculation errors in 
the reporting of average response factors (RRF) or 
percent difference (%D) between initial and 
continuing RRFs? (Check at least two values but if 
errors are found, check more) . 

- 28 -
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SW846 Method 8270D (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

ACTION: 

ACTION: 

Circle errors in red. 

If errors are large, call lab for 
explanation/resubmittal, make ahy necessary 
corrections and document effect(s) in the 
data assessments. 

15.0 Internal Standards (Form VIII) 

15.1 Are the internal standard areas (Form VIII) of 
every sample and blank within the upper and lower 
limits (-50% to + 100 %) for each continuing 
calibration? 

ACTION: List each outlying internal standard below. 

Sample ID IS # Area LowerLimit 

/ 

=+ A ~_-_ 

(Attach additional sheets if necessary.) 

YES NO N/A 

~-

Opper Limit 

Note: Check Table 5, 8270D-41 for associated analytes. 

ACTION: i. If the internal standard area count is 
outside the upper or lower limit, flag 
with "J" all positive results and 
non-detects (0 values) quantitated with 
this internal standard. 

ii. Non-detects associated with IS > 100% 
should not be qualified. 
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YES 	 NO N/A 

111. If the IS area is below the lower limit 
«50%), qualify all associated non
detects (U-values) "J". I f extremely low 
area counts are reported «25%) or if 
performance exhibits a major abrupt drop 
off, flag all associated non-detects as 
unusable (R). 

15.2 	Are the retention times of all internal standards 

within 30 seconds of the associated calibration 

standard? 
 L 

ACTION: 	 Professional judgement should be used to 

qualify data if the retention times differ by 

more than 30 seconds. 


16.0 	Laboratory Control Samples (LCS) 

16.1 	Were any LCS samples run in order to verify 
analytes which failed criteria for spike 
recovery? ~ v 

16.2 	Did the lab spike LCS sample spiked with the 

same analytes and the same concentrations as the 
 v 
matrix spike? 	 ~ 

16.3 	Were the mean and standard deviation of all 
analytes within the QC acceptance ranges as 
shown in Table 6, 8270D-43? ~ 

ACTION: 	 If the recovery of any analyte falls out of 

the designated range, the analytical results 

for that compound is suspect and should be 

qualified "J" in the unspiked samples. 


17.0 	Field Duplicates 

17.1 	Were any field duplicates submitted for /
semivolatile analysis? ~ 
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USEPA Region 
SW846 Method 

ACTION: 

ACTION: 

II 
82700 (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

Compare the reported results for field 
duplicates and calculate the relative percent 
difference. 

Any gross variation between field duplicate 
results must be addressed in the reviewer 
narrative. However, if large differences 
exist, identification of field duplicates 
should be confirmed by contacting the 
sampler. 

YES NO N/A 

VlJJfH- -M IiJDi - 0511- "--.., ;/;W 'k1;.&.IJ~ 
VWA---r --- MwOlP-DSlt.- / ~()~cf 

~ 
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DataQual SVOA 

Initial Calibration Date: 
RRF and %RSD Calculations: 

Compound Name: 
Lab Value: 

6/1/2012 

naphthalene 
1.006 

Area of Compound 
Area of Internal STD 
Cone. of Internal STD 
Cone. of Compound 
Calculated RRF 

385375 
191614 

40 
80 

1.006 
-

Compound Name: 2-methylnaphthalene 
Lab Value: 5.0 

RRF ofSTD I 0.711 
RRF ofSTD 2 0.824 
RRF ofSTD 3 0.771 
RRF ofSTD 4 0.734 
RRF ofSTD 5 0.734 
RRF ofSTD 6 0.725 
RRF ofSTD 7 0.759 
Calculated % RSD 

--
5.1 

-

Continuing Calibration File 10: 6/4/2012 
RRF and %D Calculations: 

Compound Name: bj5(2-ethy Ihexy I)phthalate 
Lab Value: 0.599 

Area of Compound 181980 
Area of Internal STD 486010 
Cone. of Internal STD 40 
Cone. of Compound 25 
Calculated RRF 0.599 

Compound Name: naphthalene 
Lab Value: 0.7 

Average RRF 
Calibration Check RRF 
Calculated % 0 

1.056 
1.063 
-0.7 

,-', 
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DataQual SVOA 

FIELD DUPLICATE SAMPLE SUMMARY 

Sample ID: 
Duplicate Sample ID: 

VWAI-MW07-0512 
VWAI-MW07P-0512 

Water: RPD> 75% 
Soil: RPD>100% 

naphthalene 
Compound 

2-methylnaphthalene 

Sample Cone. 
3.3 
3.4 

Dup. Sample Cone. 
3.2 
3.3 

%RPD 
3 
3 

#DIV/OI 
#DIV/OI 
#DIV/OI 
#DIV/OI 
#DIV/O! 
#DIV/OI 
#DIV/OI 
#DIV/OI 
#DIV/OI 
#DIV/OI 
#DIV/O! 
#DIV/OI 

* one values below LOD 
only values above LOD listed 

COMMENTS: No qualifications required 

097' 




SD6- uLJ~g3
Standard Operating Procedure 

USEPA Region 2 

Eva1u3tion of Metals Data for the Contract Laboratory Program 


Data Assessment and Contract Compliance Review 


~SOP: HW-2 Revision 13 Appendix A.l Sept. 2006 
YES NO N/A 

AI.l Contract Compliance Screening Report ~ Present? LJ 

ACTION: If no, contact RSCC/PO. 

AI.2 Record of Communication (from RSCC) 

Present? [_1 v--
ACTION: If no, request from the RSCC. 

A1.3 Sampling Trig) Report 

~ Present and complete? [_l 

ACTION: If no, contact RSCC/PO. 

AlA Chain of Custody/Sample Traffic Report 


Present? ~ 

'--../ ~-

Legible? 

Signature of sample custodian 

present? 
 Lf 
ACTION: If no, contact RSCCIWAM/PO. 

AI.5 Cover Page 

Present? [~--
Is the Cover Page properly filled in 

and the verbatim signed by the lab 

manager or the manager's designee? 
 r:j- 
Do the sample identification numbers 
on the Cover Page agree with sample 
Identification numbers on: 

eJ;t./
(a) Traffic Report Sheet? /

~ -
'...-/ 

-14- 098 




Standard Operating Procedure 

USEPA Region 2 


Evalua tion of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 


~SOP: HW-2 Revision 13 Appendix A.1 	 Sept. 2006 

(~NO N/A 
(b) Form I's? 

Is the number of samples on the Cover 
Page the sarne as the number of 
samples on the Traffic Report sheet 
and the Regional Record of Communication 
(ROC) for the data Case? l_l 

ACTION: 

If no for any of the above, prepare 

Telephone Record Log and contact RSCC/PO 

for re-submittal of the corrected Cover Page 

from the laboratory. 


A.1.6 SOG Narrative. OC·1 & OC·2 Form 

Is the SDG Narrative present? 	 l~ 
'---../ Is Sample Log-In Sheet(Form DC-1) ~ present and complete? 	 LJ _ 

Is Complete SDG Inventory Sheet(Form DC-2) 

present and complete? LJ _ v---

ACTION: 
If no, write in the Contract-Problemsl 

Non-Compliance Section of the Data Review 

Narrative. 


A. 1.7 Fonn I to XV ! 	 Nl~0 
A.1.7 .1 	 Are all the Form I through Form XV n[\ ~:t. ~, d-

labeled with: D (J'- ~ Q:U--
Laboratory Name? ~\Yt t:D ~_ _ 
Laboratory Code? 	 [ V; __ 
RAS/Non-RAS Case No.? 	 /l_l 

~ SDG No.? ~ 
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Standard Operating Procedure 

US EPA Regi on 2 


Eva lua tion of Me t a l s Dat a f or t he Contract La bora to r y Program 

Da t a As sessment and Contract Comp liance Review 


~SOP : HW- 2 Re v ision 1 3 Append i x A .1 Se p t . 2006 
YES [V( NO N!A 

Contract No.? 

ACTION: 
If no for any of the above, note under 

Contract Problem/Non-Compliance Section 

of the "Data Review Narrative" and contact 

PO for corrected Form(s) from the laboratory. 


A.1 .7.2 After comparing values on Forms I-IX 

against the raw data, do any computation/ 

transcription errors exceed 10% of the 

reported values on the Forms for: 


_[v((a) all analytes analyzed by ICP-AES? 

(b) all analytes analyzed by ICP-MS? 	 Ll / 
(c) Mercury? 	 [-1 /

-

(d) Cyanide? 	 [_l ~ 

ACTION: 
"---../ 	 If yes , prepare Telephone Record Log 

and contact CLP POITOPO for the corrected 
data from the laboratory. 

A.1 .8 Raw Data 

Data shall not be validated without the 

hard/electronic copies of the associated 

raw data for samples and QC samples. 


A.1 .8.1 Digestion/Distillation Log 

Digestion Log for ICP-AES 

(Form XII)present? ~ 

Digestion 	Log for ICP-MS /

(Form XII) present? 	 Ll_ 

Digestion Log for mercury /'

(Form XII) present? LJ _ 


Distillation Log for cyanide 

(Form XII) present? /
Ll_ 

'---" 

Are pH values for metals and 

-1 6 
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Standard Operating Procedure 

US EPA Re g i on 2 


Eval uati on o f Me tals Da ta fo r th e Cont rac t Labo r ato ry Prog r am 

Da ta Assessmen t a nd Contr a ct Comp liance Rev i ew 


'-../SO P: HW- 2 Revisi o n 13 Appe ndi x A.l Sept. 2006 

cyanide reported for each 
aqueous sample? 

Are percent solids calculations 
present for soils/sediments? 

Are preparation dates present on the 
sample preparation logs/bench sheets? 

NOTE: 
Digestion/Distillation log must include weights , volumes, 
and dilutions used to obtain the reported results. 

A.1 .8.2 Is the analytical instrument 

real-time printouts present for: 


ICP-AES? 

ICP-MS? 

Mercury? 

'-.-./ 
Cyanide? 

Are all laboratory bench sheets 
and instrument raw data printouts 
necessary to support all sample 

analyses and QC operations: 

Legible? 

Properly labeled? 

Are all field samples, QC samples 
and field QC samples present on : 

DigestionlDistiliation log? 

Instrument Printouts? 

ACTION: 
If no for any of the above questions in 
Section A.1 .8.1 and Section A.1.8 .2, write 
Telephone Record Log and contact TOPO/PO 

---./ ' for re-submittal from the laboratory. 

YES NO N/A 

[~ 
v

[-] 

[~ 

~-
vLJ 

[-1 __l./" 

LJ V 

~-
~J 

0 
Jd- 
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Standard Operating Procedure 

USEPA Reg i on 2 


Eva l uat i on o f Me tals Data f or the Cont r act Labora t ory Prog r am 

Data As s e ssme n t and Contract Comp l i ance Review 


,----"SOP: HW-2 Revisi on 13 Appendix A.1 Se p t. 2 006 

YES NO N/A 


A.1.9 	 Technical Holding Times: (Aqueous and soil samples) 

(Examine sample Traffic Reports and digestion/distillation logs to 


determine the holding time from the sample collection date to the sample 

preparation date.) 


A.1 .9.1 Cyanide distiliation(14 days)excf;eded? 	 [_l V 
Mercury analysis(28 days) exceeded? 	 [_l /

_[vr-_Other Metals analysis(180 days)exceeded? 

ACTION: 
If yes , reject (R) and red-line non-detects 

and flag as estimated (J)results ~ MOL even 


if sample(s) was preserved properly. 

NOTE: 
In addition to qualifying the data, 

a list of all samples and analytes 

which exceeded the holding times must 

be pr3pared . Report for each sample 

the number of days that were exceeded. 

(Subtract the sample collection date 


~ from the sample preparation date). 

Attach this list to the data review 


narrative. 


A.1 .9.2 Is pH of aqueous samples for: 

Metals Analysis 5. 2? 	 ~ 
Cyanide Analysis ~ 12? 	 [- l _ v-

ACTION : 
If no for any of the above, flag 

non-detects as "R" and detects as "J". 


A 193 Is the cooler temperature 5. 10 CO? 	 tJ: _ 
ACTION: 
If cooler temperature is >10 °c , flag 

non-detects as "UJ" and detects as 

II J " . 

A.1 .10 Final Data Correctness - Form I 

~A.1 .10.1 Are Form I's for all samples 

J02 
- 18 



Standard Operating Procedure 

USEPA Region 2 


Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment 'and Contract Compliance Review 


,-----",SOP: Hv.7-2 Revision 13 Appendix A.1 	 Sept. 2006 

YE~ NO N!A 

present and complete? 	 LJ __ 

ACTION: 
If no, prepare Telephone Record 

Log and contact CLP POITOPO for 

submittal from the laboratory. 


A.1.10 .2 	 Verify there are no calculation and transcription errors in the results 

reported on Form I's. Circle on each Form I all results that are incorrect. 


Is the calculation error less than 10% of the correct result? 4,.L(

Are results on Form I's reported in correct units (ug/L for aqueous ~d 
MG/KG for soils)? [~ 

Are results on Form I'S reported by correct significant figures? [ ~ 

Are soil sample results on Form I's v-corrected for percent solids? 	 [_l 
~ 

Are all "less than MOL" values reported ~ fN. LOts /by the eRQ[S and coded with "U"? bvcP ~.to [
LDQ 5 LOQs ,. llA 

Are values less than the BR.--eH MOL s~t.N1"TV\ 
but greater than or equal to the ---r UM . 

MDLs flagged with "J"? '-..J Dv <J / 
Are appropriate contractual quaiity 

control and Method qualifiers used? [~ 
ACTION: 
If no for any of the above questions, 

prepare Telephone Record Log, and contact 

CLP POITOPO for corrected data. 


A.1.10.3 	 Do EPA sample identification numbers 

and the corresponding laboratory 

sample identification numbers match 

on the Cover Page, Form I's and 
 v"
in the raw data? 	 [_l 

~ 
Was a brief physical descriptior: 

-19
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Standard Operating Procedure 

USEPA Regi on 2 


Evaluati on o f Metals Data for the Contra c t Laboratory Program 

Data Asses sment and Contrac t Comp liance Review 


'-.-/SOP: HW-2 Rev i s i on 1 3 Append i x A.1 Sept. 2006 
YES NO N/A 

of the samples before and after 

digestion given on the Form I's? [_l / 

Was any sample result outside the 

mercury/cyanide calibration range 

or the ICP-AES/ICP-MS linear range 
 /diluted and noted 	on the Form I? [_1 

ACTION : 
If no for any of the above, note under 

the Contract-Problem/Non-Compliance 

Section of the Data Review Narrative. 


A.1 .11 Initial Calibration 

A.1.11.1 	 Is a record of at least 2 point 

(A blank and a standard)calibration 

present for ICP-AES analysis? 
 [ _ ~ l 
Is a record of at least 2 point 

~ (a blank and a standard)calibration 
present for ICP-MS analysis? V 
Is a record of at least 5 point calibration 

~ 
(a blank & 4 standards)present for Hg analysis? 	 [ _l 

Is a record of at least 4 point calibration 
(a blank & 4 standards)present for cyanide? V 
ACTION: 
If incomplete or no initial calibration 

was performed, reject (R) and red -line 

the associated data (detects & non-detects). 


Is one initial calibration standard 

at the CRQL level for cyanide ahd 

mercury? 	 [_1 v 
ACTION: 
If no, write in the Contract Probleml 

Non-Compliance Section of the Data 

Review Narrative . 


.~\.1.11 .2 	 Is the curve correlation 
coefficient ~ 0.995 for: 

-20-	 104 



Stand~rd Operating Procedure 

'OSEPA Region 2 


Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Comp l iance Review 


,----"SOP: HW- 2 Revision 13 Appendix A.l Sept . 2006 

YES NO N/A 


~ 
Mercury Analysis? 	 [-] 

vCyanide Analysis? 	 [-] 

ICP-AES(more than 2 point Calib.)? 	 [~ 
ICP- MS (more than 2 point calib .) ? 

[- ] 
/ 

ACTION: 
If no, qualify the asso~ iated sample 

results ~ MDL as estimated "Ju and 

non - detects as "UJ u 

. 


NOTE: 
The correlation coefficient shall 

be ca lculated by the data validator 

using standard concentrat ions and the 

corresponding ins trument response (e . g. 

absorbance, peak area, peak height, et c . ) . 


A.1. 12 	 Initial and Continuing Calibration Verification- FormIIA 

A.1.12.1 	 Present and comp lete for every 

metal and cyanide? [£ 


'--------
Present and complete f or ICP-AES 
and I CP -MS when both these methods ~. 
were used for the same analyte? [_1 

ACTION: 
If no for any of the above, prepare a 

Telephone Record Log and contact PO/TOPO 

for re-submittal from the l aboratory . 


A.1.l2.2 	 Was a Continuing Calibration 

Verification performed every 

10 samples or every 2 hours 

whichever is more frequent? 
 [v; 
ACTION: 
If no for any of the above, write 

in the Contract -P roblem/Non - Compliance 

Section of the Data Review Na rrative. 


A.1. 12 . 3 Was an rcv or a mid-ran0,e standard 

distilled and analyzed \'ith each batch 
 ~ 
of cyanide samples?

~ 	 l _ l 

/ 

In~ - 21 



"---'sOP: HW-2 

A.1.12 .2 

~' 

A.1 .1 2.3 

Standard Operating Procedure 


USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 


Data Assessment and Contract Compliance Review 


Revision 13 Appendix A. l 
YES 

sept. 
NO 

2006 
N/A 

ACTION: 
If no for any of 
in the Contract-
Section of the 

the above , write 
Problem/Non-Compliance 
Data Review Narrative and 

qualify results ~ MOL as estimated (J) . 

Circle on each Form IIA all percent recoveries 
that are outside the contract windows. 

Are ICV/CCVs within control limits for: 

Metals - 90-110%R? [~ 
/


Hg - 80-120%R? 

~ Cyanide - 85-115%R? 

ACTION: 
If no, qualify all samples between a previous technically acceptable CCV 

standard and a subsequent technically acceptable CCV standard as 

follows as follows : 


Qualify as estimated (J) all detects and non-detects , 

if the ICV/CCV %R is between 75-89%(65-79% for Hg ; 70-84% for CN) . 

Qualify only positive results(~ MOL) as "J" if the ICV/CCV %R is 

between 111-125%(121-135% for Hg ; 116-130% for CN) . Reject (R) and 

red-line only 

detects if the recovery is greater than 125% (135% for Hg ; 130% for 

CN). Reject (R) and red-line all associated results (hits and non

detects)if the recovery is less than 75%(65% for Hg;70% for CN) . 


NOTE: 
For ICV that does not fall within the acceptance limits, 
qual~a" samples reported from the analytical run. 

Was the distilled ICV or mid-range 
standard for cyanide within acceptance 
limits (85-115%)? [_1 ~ 

ACTION: 
If no, Qualify all cyanide results ~ MOL as "J". 

A.1 .13 CRQL Standard Analysis - Form liB 

"----../A. 1 .13.1 For each ICP-AES run, was a CRI 
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Standard Operating Procedure 

USEPA Regi o n 2 


Eva lua ti o n o f Meta l s Data f o r t h e Co n t r act Laboratory Pr ogram 

Data Assessme n t a nd Contrac t Comp lia n ce Review 


"--" 
SOP : HW- 2 Rev i s i o n 13 Appe nd i x A. 1 	 Sept . 2006 

(CROL or MDL when MDL > CROL) 
standard analyzed? 

(Note:CRI is not required for Al, Ba, 
Ca, Fe, Mg, Na and K. ) 

For each ICP-MS run , was a CRI 

(CROL or MDL when MDL > CROLl standard 

analyzed for each mass/isotope used 

for the analysis? 


For each mercury run , was a CROL 

standard analyzed? 


For each cyanide run, was a CROL 

standard analyzed? 


ACTION: 

If no for any of the above, write 

this deficiency in the Contract Problems/ 


'------". 	 Non-Compliance Section of the Data Review 
Narrative , inform CLP PO and flag results 
in the affected ranges (detects <2xCROL)as J 
and non-detects UJ. 

The affected ranges are: 
ICP-AES Analysis - *True Value ± CRQL 
ICP-MS Analysis - *True Value ±CRQL 
Mercury Analysis - *True Value ±CRQL 
Cyanide Analysis - *True Value ± CRQL

* True value of the CRQL Standard 

A.1 .13.2 Was a CROL standard analyzed after the 
ICV/ICB, before the final CCV/CCB and 
once every 20 analytical samples in 
the analytical run for each analysis? 

ACTION: 

If no, write in the Contract Problem/ 

Non-Compliance Section of the 

"Data Review Narrative". 


,/ A.1 .13.3 Circle on each Form liB all percent 

recoveries that are outside the 


YES NO N/A 

~ 
[_l 

~ [_ l 

v
[_l 

~ 

& l ft;td £rtJM rwt 
0/lIV'-f\ bvJ-- Md 

tVt LoG vO (AA 

Kif) .~d~ 


/
t/[_l 

'---......./ 	 . acceptance windows. 
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Is the CROL standard within control 
limits for: 

Metals(ICP-AES/ICP-MS)- 70 - 130%? 

Mercury- 70 - 130%? 

Cyanide - 70 - 130%? 

ACTION: 
If no, flag detects <2xCROL as "J" and 
non-detects as "UJ" if the CROL standard 
recovery is between 50-69%. Flag(J) only 
detects <2xCRQL if the recovery is between 
131% and ~180% . If the recovery is less than 

750%, reject(R) and red-line non-detects and 
aetects < 2xCROL, and flag (J) detects between 
2xCRQL and ICV/CCV. Reject and red-line only 
detects <2xCROL and flag (J)detects ~ 2xCRQL 
but < ICV/CCV if the recovery is > 180%. 

NOTE: 
'-'" 1 . Qualify all field samples analyzed bet\,/een 

a previous technically acceptable analysis of 
the CRQL standard and a subsequent acceptable 
analysis of the CRQL standard 

2.flag (J) or reject (R) only the final 
sample results on form l's when Sample 
raw data are within the affected ranges 
and the CRQL standard is outside the 
acceptance windows. 

3.The 	samples and the CRQL standard must be 
analyzed in the same analytical run. 

A1.14 Initial and Continuing Calibration Blanks - Form III 

A1 .14.1 
 Present and complete for all 
the instruments used for the 
metals and cyanide analyses? 

Was an initial Calibration Blank 
analyzed after ICV? 

Was a continuing Calibration Blank 
analyzed after every CCV and every 
10 samples or every 2 hours, whichever 
is more frequent? 

YES NO N/A 

~ 
[_ 1 

v 
L./[_1 

[~ 

[v(' 

[£ 
'---./ Were the ICB & CCB values ~ MDL but < CRQL 

reported on Form III and flagged "J" by 

-24
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~SOP: HW-2 Revision 13 Appendix A.l Sept. 2006 
YES NO N!A 

using MOLs from direct analysis(Preparation 

Method "NP1")? [_1 ~ 

(Check Form 	 III against the raw data) 

ACTION: 
If no, inform CLP POITOPO anti: make a note 

in the Contract-Problems/Non-Compllance 

Section of the "Data Review Narrative". 


A.1.14.2 	 Circle with red pencil on each Form III 

all Calib. Blank values that are: 


~ IVIDL but ~ CROL 

> CROL 

A.1.14.2.1 	 When IVIOL < CROL, is any Calib. Blank 

value ~ MOL but ~ CROL? [ ~ 

ACTION: 
If yes, change sample results ~ MOL 

~ but ~ CROL to the CROL with a;"U". 
Do not qualify non-detects. 

A.1.14.2.2 When MOL < CROL, is any Calib. Blank 

value> CROL? [~ 


ACTION: 
If yes, reject (R) and red line the 

associated sample results> CROL 

but <ICB/CCB Blank Result. Flag as "J" 

detects> ICB/CCB blank value but 

< 1 OxlCB/CCB value. Change the sample 

results ~ MOL but S the CROL to CROL 

with a "U". 


A.1.14.2.3Is any Calibration Blank value 

below the negative CROL? [~ 


ACTION: 
If yes, flag (J) as estimated all 

associated sample results,:: CROL but 

<10xCROL. 


NOTE: 
~. 

1. 	For ICB that does not meet the technical 

QC Criteria, apply the action to all samples 
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YES NO N/A 

reported from the analytical run. 
2. 	For CCBs that do not meet the technical QC criteria, 


apply the action to all samples analyzed between a 

previous technically acceptable analysis of CCB and 

a subsequent technically acceptable analysis of the 

CCB in the analytical run., 


A. 1. 15 Preparation Blank - FORM III 

NOTE:The Preparat i on Blank for mercury 

is the same as the calibration blank. 


A.l.15.1 	 Was one Preparation Blaqk prepared 

with and analyzed for: ; 


Each Sample Delivery Group (SDG)? 	 [~ 
Each batch of the SDG samples 

digested/distilled? [~ 

Each matrix type? 	 [~ 
All instruments used for metals 

'--./ and cyanide analyses? 	 [vl 

ACTION: 
If no for any of the above, flag 

as estimated (J) all the associated 

positive data <10xMDL f~r which the 

Preparation Blank was not analyzed. 


NOTE: 
If only one blank was analyzed for more 

than 20 samples, then the first 20 samples 

analyzed are not estimated(J) ,but all 

additional samples must be qualified (J). 


A.l.lS.2 	Circle with red pencil on each Form III 

all Prep. Blank values that are: 


~ MOL but 	S CRQL, and 

> CRQL 

A.l.1S.2.1 	When MOL < CRQL, is any preparation blank 
value ~ MOL but S CRQL? [ ~ 

'"--'. ACTION: 
If yes, change sample result ~ MOL 
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YES NO N/A 

but < CRQL to CRQL with a "Un. 

A.l.1S.2.2 	When the MDL ~ CRQL, is any Preparation 

Blank value greater than its CRQL? 
 [LJ 
If yes, is the Prep. Blank value 

greater than the value of the associated 

Field Blank collected and analyzed with 
 v 
the SDG samples? 	 [_l 

If yes, is the lowest concentration of 

that analyte in the associated sample s 

less than 10 times the Preparation 
 V"
Blank value? 	 [_l 

ACTION: 
If yes, reject (R) and ~ed-line all associated 
sample results grea ter {han the CRQL but less 
than the Prep.Blank value. Flag as "J" 
de~ects > Prep. Blank value but <IOxPrep.Blank. 

'-../ 
If the sample result ~ MDL but ~ CRQL, replace 
it with CRQL-U. 

If the Prep. Blank value is less than the same 
analyte value in the Field Blank , do not 
qualify the sample results due to the 
Prep. Blank cr iteria. 

NOTE : 
Convert soil samp le result to mg/Kg on 

wet weigh t bas i s to compare with the soi l 

Prep. Blank result on Form III. 


A.l.1S.2.3 Is the Prep. Blank concentration 

below the negative CRQL? [~ 

ACTION: 
If yes, flag (J) all associated 

sample results less than 10xCRQL. 

Qualify non-detects as estimated (UJ). 


A.l.1S.2.4 	When the MDL is greater than the 

CRQL, is the preparation blank 

concentration on Form III greater 

than two times the MDL? [VJ 


"-../ 

ACTION: 

-27

111 



'-.-/SOP : HW - 2 


A;1.16 

A.l.16.l 

'-----" 

A.l.16.2 

A. l .1 6.?.1 

S tand.:3.rd Opera t ing Procedure 

USEPA Region 2 


Eva l uation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 

Re vision 13 Appendix A.l 
YES 

Sept . 
NO 

2006 
N/A 

If yes , reject (R) and red-line all 
positive sample results with sample 
raw data less than 10 times the 
Preparation Blank value. 

ICP-AES/ICP-MS Interference Check Sample (ICS)- Form IV 
NOTE: Not requ ired for CN, Hg, AI, Ca, Fe and Mg. 

Present and complete? [~ 
Was ICS analyzed at the beginning 
and end of each analytical run , and 
once for every 20 analytical samples? [£ 

Was ICS analyzed at the beginning of 

the ICP-MS analytical run? / 

ACTION: 
If no , flag as estimated (J) all 
sample resu l ts. 

ICP-AES Method 

ICSA Solution: 
For ICP-AES , are the ICSA "Found U analyte 
values within the control limits ± of CRQL 
of the true/established mean value? [_vf' _ 
If no for any of the above , is the 
sample concentration of Ai, Ca, Fe, 
or Mg in the same units (ug/L or MG/KG) 
greater than or equal to its respective 
concentration in the ICSA Solution on v 

Form IV? [_ l 

ACTION: 
If yes , apply the following action to 
all samples analyzed between a previous 
technically acceptable snalysi s of the 
ICS and a subsequent te2hnically acceptable 
analysis of the ICS in the analytical run : 

Flag (J) as estimated only sample results ~MDL 
~~ 
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YES NO N/A 

for which the ICSA "Found' value is greater than 
(True value+CRQL). Do not qualify non-detects. 
If the ICSA "Found U value is less than 
(True value-CRQL), flag non-detects as "UJ u and 
detects as "JU. 

A.1.16.2.3 	ICSAB Solution 
For ICP-AES, are all analyte results in 
ICSAB within the control limits of 80-120 
of the true/established mean value? [~ 
If no for any of the above, is the 
sample concentration of AI, Ca, Fe, 
or Mg in the same units (ug/L or MG/KG) 
greater than or equal to its respective 
concentration in the ICSAB Solution on 
Form IV? 	 [_l V" 
ACTION: 
If yes, apply the followirg action to 
all samples analyzed between a previous 
technically acceptable analysis of the 
ICS and a subsequent technically acceptable 
analysis of the ICS in the analytical run: 

'-..J 

Flag (J) as estimated those associated 
sample results ~ MOL for which the ICSAB 
analyte recovery is greater than 120% but 
~ 150%. If the ICSAB recovery falls within 
50-79%, qualify sample results ~ MOL as "JU 
and non-detects as "UJ u 

. Reject (R) and red-line 
all sample results (detects & non-detects) for 
which the ICSAB analyte recovery is less than 
50%. If the recovery is above 150%, reject (R) 
and red-line only positive results. 

A.1.16.3 	 ICP-MS Method 

A.1.16.3.1 	ICSA Solution: 
For ICP-MS, are the ICSA "Found U analyte 
value~ within the control limits of ±CRQL ~ 
of the true/estab lished mean value? [_l 
ACTION: 
If no, apply the following action to all 
samples reported from the analytical run: 

Flag (J) as estimated only sample results ~ MOL 
if the ICSA "Found U value is greater than 
(True value+CRQL). Do not qualify non-detects. 
If the ICSA "Found U value is less than 

~'''......./ (True value-CRQL), flag the associated sample 
detects as "Ju and non-detects as "UJ u

• 
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Revision 13 Appendix A.I Sept. 2006 

YES NO N/A 


ICSAB Solution 
For ICP-MS, are all analyte results 
in ICSAB within the control limits of 
80-120% of the true/established. mean ~ 
value, whichever is greater? l_l 

ACTION: 
If no, apply the following action to all 
samples reported from the analytical run: 

Flag (J) as estimated those associated 
sample results ~ MOL for which the ICSAB 
analyte recovery is greater than 120% but 
~ 150%. If the ICSAB recovery falls within 
50-79% flag (J) as estimated the associated 
sample results ~ MOL. Reject (R) and red-line 
those all sample detects and non-detects for 
which the ICSAB analyte recovery is less than 
50%. If the recovery is above 150%,reject (R) 
and red-line only detects (~MOL). 

Spiked Sample Recovery: Pre-Digestion/Pre-Distillation)-Forrn V A 
Note:Not required for Ca,Mg,K,and Na(both matrices) ;Al and Fe (soil only) 

Was Matrix Spike analysis i?erformed: 

v/For each matrix type? l_l 

For each SOG? 

On one of the SDG samples? l_l 

For each concentration range 
(i.e.,low, med., high)? 

For each analytical Method 
(ICP-AES,ICP-MS, Hg, CN)used? l_l 

Was a spiked sample prepared and 
analyzed with the SOG samples? l_l 

ACTION: 
If no for any of the above, flag as Ft~ -3-~ V\estimated (J) all the positj!iTe data 
for which a spiked sample was not pli (J~analyzed. 

NOTE: 
If more than one spiked sample were 
analyzed for one SDG, then qualify the 
associated data based on the worst spiked 
sample analysis. 

11 ~ 

'-,..-/ 
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~ 

A.Ll7.2 

A.Ll7.3 

'----./ 

A.Ll7.4 

',---./ 

Was a field blank or PE sample used 
for the spiked sample analysis? 

ACTION: 
If yes, flag (J) as estimated positive 
data of the associated SDG samples for 
which field blank or PE sample was used 
for the spiked sample analysis. 

Circle on each Form VA all spike 
recoveries that are outside the 
control limits (75-125%) that have 
sample concentrations less than four 
tines the added spike concentrations. 

Are all recoveries within the 
control limits when sampie 
concentrations are less than or 
equal to four times the spike 
concentrations? 
NOTE: 
Disregard the out of control spike 
recoveries for analytes whose 
concentrations are greater than or 
equal to four times the spike added. 

Are results outside the control limits 
(75-125%) flagged with Lab Qualifier "N" 
on Form I's and Form VA? 

ACTION: 
If no for any of the above, write in 
the Contract - Problems/Non-Compliance 
Section of the Data Review Narrative. 

Aqueous 

Are any spike recoveries: 

(a) less than 30%? 

(b) between 30-74%? 

(c) between 126-150%? 

(d) greater than 150%? 

ACTION: 
If the matrix spike recovery is less than 
30%,reject (R) and red-lids all associated 
aqueous data (detects & non-detects). If 
between 30-74%, qualify all associated 
aqueous data > MOL as "Ju and non-detects 
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YES NO N/A 

as "UJ" . If between 126- 150%, flag (J) 
al l data ~ MOL as "J". If greater than 150% , 
reject (R) and red-line all associated data> MOL. 

(NOTE :Replace "N " with "J", "R" as appropria te.) 

A.lol7.5 Soil/Sediment 

Are any spike recoveries: /(a) less than 10%? 

(b) between 10-74%? 	 l_l 

(c) between 126-200%? 

(d) greater than 200%? / 
ACTION: 
If yes for any of the above, proceed 

as foll ows : 


If the matrix spike recovery is less 

than 10%,reject (R) and red-line all 


'---" 	 associated data (detects & non - detects)i 
if betwe en 10-74% ,qualify all associated 
data ~ MOL as "J" ·and non-detects as "UJ"i 
if between 126-200%, flag (J) all associated 
data ~ MOL as "J" If greater than 200% , reject 
(R) and red-l ine all associated data ~ MOL. 
(NOTE :Replace "N" with "J" or "R" as appropriate.) 

A.l.lS Lab Duplicates) - Form VI 

A . l.lS . l Was the lab duplicate ana~ysis performed: 
I J 

For each SOG? l_l 

On one of the SOG samples? l_ l 

For each matrix type? l_ l 

For each concentration range 
(low or med.)? 	 l_l 

For each analytical Method 
(ICP-AE S/ICP- MS ,Hg , CN)Used? l_l 

Was a lab duplicate prepared and 
analyzed with the SOG samples? l_l 

~ 
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A.loIB.2 

A.loIB.3 

'-..-/ 

A.loIB.4 

A.I.IB.4.1 

'0'-..-/ 

YES NO N/A 

ACTION: 
If no for any of the above, flag (J) as 
estimated all the SDG sample results WJ. t/- ~IJ 
(detects & non-detects) for which the lab ~cgtd - tlO Q~duplicate analysis was not performed. 

d. 
NOTE: 
If more than one lab duplicate sample 
were an3lyzed for an SDG, then qualify 
the associated samples based on the 
worst lab duplicate analysis. 

Was a Field Blank or PE sample used 

for the Lab Duplicate analysis? [ ~ 

ACTION: 
If yes, flag as estimated (J) all 
SDG sample results (hits & non-detects) 
for which Field Blank or PE sample was 
used for duplicate analysis. 

Circle on each Form VI all values 
that are: 

RPD > 20%, or 

Absolute Difference > CRQL 

Are all values with in control 
limits (RPD ~ 20% or absolute ~ 
difference ~ ±CRQL)? [_1 

If no, are all results outside the 
control limits flagged with an "*" 
(Lab Qualifier)on Form VI and on vall Form l's? [_1 

ACTION: 
If no, write in the Contract-Problems/ 
Non-Compliance Section of the Data 
Review Narrative. 

NOTE: 
The laboratory is not required to 
report on Form VI the RPD when 
both values are non-detects. 

Agueons 

When sample and duplicate values are both 
~ 5xCRQL (substitute MDL for CRQL when MDL > CRQL) , 
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YES NO N/A- V 

is any RPO > 20% but < 100%? 

...,/
is any RPO ~ 100 %? 	 l_l 

ACTION : 
If the RPO is > 20% but < 100 %, 

flag (J) as est i mated the associated 

samp l e data ~ CRQL. If the RPO is 

~ 100% , reject (R) and red-line the 

associated sample data ~ CRQL. 


(NOTE :Replace "*H with "J" or OR" as appropriate. ) 

A . l.lS.4.2 When the sample and/or duplicate value 

<SxCRQL (substitute MOL for CRQL when MOL >CRQL), 

is the absolute difference between sample 

and duplicate values : 


v 
> + CRQL? 

-~ "..,-"--., 

> ± 2xCRQL? 
'-....-/ 

ACTION: 
If t he absolute difference is > CRQL , 

flag as estimated all the associated 

sample results ~ MOL but < SxCRQL as "Jff 

and non-detects as "UJ ff 

• If the abs o lute 

difference is > 2xCRQL , reject (R) and 

red-line all the associatE:'d non - detects 

and detects ~ MOL but < SxCRQL. 

NOTE: 

1 . 	 Replace "*" with "J", " UJ" or "R" as appropriate . ) 
2 . 	 If one value is >CRQL and the other val ue is non- detect, 

calculate the absolute difference between the value > CRQL 
and the MDL, and use this difference to qualify sample results. 

A . l.lS . S Soil/Sediment 

A.l . lS . S.l When sample and duplicate values 

are both ~ SxCRQL (substitute MDL f or 

CRQL when MDL > CRQL) , 


~ 
is any RPO ~ 3S% but < l20 %? 	 l_ l 

/'is any RPO ~ l20%? 	 [_ 1 

ACTION : 
If the RPO is ~ 3S% and < 120% , flag

'---'" (J) as estimated t h e associated sample 
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A.I.IB.5.2 

~ 

A.1.19 

A.1.19.l 

YES NO N/A 
data ~ CRQL. If the RPD is ~ 120%, reject 
(R)and red-line the assoc~ated sample 
data ~ CRQL. 

When the sample and/or duplicate value 
<5xCRQL(substitute MOL for CRQL when MOL> CRQL) , 
is the absolute difference between sample 
and duplicate: 

V 
> ± 2 x CRQL? 

V' 
> ± 4 x CRQL 

ACTION: 
If the absolute difference is > 2 x CRQL, 
flag all the associated sample results ~ MDL 
but < 5xCRQL as "J" and non-detects as "UJ". 
If the absolute difference is > 4xCRQL, reject 
(R) and red-line all the associated non-detects 
and detects ~ MDL but <5xCRQL. 

NOTE: 
1. 	 Replace "*" with "J", "UJ" or "R" as appropriate.) 
2. 	 If one value is >CRQL and the other value is non-detect, 

calculate the absolute difference between the value > CRQL 
and the MDL, and use this difference to qualify sample results. 

Field Duplicates 

Aqueous Field Duplicates 

Was an aqueous Field Duplicate pair 

collected and analyzed? [_1 ~ 

(Check Sampling Trip Report) 


ACTION: 
If yes, prepare a Form (Appendix A.4 ) for each 
aqueous Field Duplicate pair. Report the sample 
and Field Duplicate resu~ts on Appendix A.4 from 
their respective Form I's. Calculate and report RPD 
on Appendix A.4 when sample and its Field Duplicate 
values are both> 5xCRQL. Calculate and report the 
absolute difference on Appendix A.4 when at least one 
value (sample or duplicate) is <5xCRQL . Evaluate the 
aqueous Field Duplicate analysis in accordance with the 

~ 
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A.1.19.2 

."-.-/ 

A.1.19.3 

YES NO N/A 

QC criteria stated in Sections A.l.19.2 and A.l.19.3. 


NOTE: 
1. Do not transfer "*" from Form I's to Appendix A.4. 
2. Do not calculate RPD when buth values are non-detects. 

3.Substit~te MDL for CRQL when MDL > CRQL. 

4.If one value is >CRQL and the other value is 


non-detect, calculate the absolute difference 

between the value > CRQL and t;he MDL, and use 

this the criteria to qua l ify (he resu l ts. 


Ci~cle all values on the Form (Appendix A.4) 

for Field Duplicates that have: 


RPD 2. 20% or 

Difference > + CRQL 

When sample and duplicate values are 

both 2.5xCRQL (substitute MOL for CRQL when 

MOL> CRQL) , 


~ 
is any RPD 2. 20%? [_l 

~ 
is any RPD 2. 100%? [_l 

ACTION: 
If the RPD is >20% but < 100%, flag (J) only 

the associated sample and its Field Duplicate 

results 2. CRQL. If the RPD is 2. 100%, reject(R) 

and red-line only the associated sample and its 

Field Duplicate result 2. CRQL. 


When the sample and/or duplicate valuers) 

<5xCRQL (substitute MOL for CRQL when MOL >CRQL ) , 

is the absolute difference between sample 

and duplicate: 


......--
> + CRQL? [_l 

v 
> + 2 X CRQL? 

ACTION: 
If the absolute difference is > CRQL, 

flag detects 2. MOL but < 5xCRQL as "J" 

and non-detects as "UJ". If the difference 

is > 2xCRQL,reject (R) and red-line non-detects
'-.../ 
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A.1.19.4 

'-..../ 

A.1.19.5 

YES NO N!A 
and results ~ MDL but <5xCRQL of the sample 
and its Field Duplicate. 

Soil/Sediment Field Duplicates 

Was a soil field duplicate pair 

collected and analyzed? /

(Check Sampling Trip Report ) 


ACTION: 
If yes, for each soil Fieid Duplicate 
pair proceed as follows: 

Prepare Appendix A.4 for each Field Duplicate 
pair. Report on Appendix A.4 all sample and its 
Field Duplicate results in MG!KG from their 
respective Form I's. Calculate and report RPD when 
sample and its duplicate values are both greater 
than 5xCRQL. Calculate and report the 
absolute difference when at least one value 
(sample or duplicate) is < 5xCRQL. Evaluate the 
Field Duplicate analysis in accordance with the 
QC Criteria stated in Sections A.1.19.S and A.l.19.6. 

NOTE: 
1. Do not transfer "*" from Form I's to Appendix A.4. 
2. Do not calculate RPO when both values are non-detects. 

3.Substitute MOL for CRQL when MOL > CRQL. 

4.If one value is >CRQL and the other 


value is non-detect, calculate the 

absolute d ifference between tke 

value > CRQL and the MOL, and apply 

the c riteria to qualify the result s. 


Circle on each Appendix A.4 all 
values that have: 

RPD ~ 35%, or Difference> ± 2xCRQL 
When sample and duplicate values 
are both ~ 5xCRQL (subst i tute MDL for 
CRQL when MDL > CRQL) , 

v
is any RPD > 35% but < l20%? [_l 

vis any RPD ~ l20%? 

ACTION: 
~ If the RPD is > 35% but < 120%, 
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YES NO N/A 
flag only the associated ~amp le 
and its Field Duplicate results 
~ CRQL as "J".If the RPD is ~ 120 %, 
reject (R) and red-line only the sample 
and its Field Duplicate results ~ CRQL. 

A.1.19.6 	 When the sample and/or duplicate value(s) 

<5xCRQL (substitute MOL for CRQL when MOL > CRQL) , 

is the absolute difference between sample 

and Field Duplicate: 


v 
> + 2 x CRQL? 	 l_l 

> + 4 x CRQL? 	 l_l ../' 

ACTION: 
If the absolute differenc~ is > 2xCRQL, flag 

Sample and its Field Duplicate resuts ~ MOL 

but <5xCRQL as "J" and non-detects as "UJ". 

If the difference is >4xCRQL, reject(R) and 

red-line non-detects and detects ~ MDL but 

<5xCRQL of the sample and its Field Duplicate. 


~ 

A.1.20 	 Laboratory Control Sample (LCS)- Form VII 

A.1.20.1 	 Was one LCS prepared and analyzed for: 

Each SDG? l~ 
Each matrix type? l~ 
Each batch samples digested/distilled? [~ 

For each Method(ICP-AES,ICP-MS,Hg,CN) 

used? 
 l~ 
Was an LCS prepared and analyzed with 

the samples? [ ~ 

ACTION: 
If no for any of the above, prepare 

Telephone Record Log and contact 

CLP PO or TOPO for submittal of the 

LCS results. Flag (J) as estimated all 

the data for which an LCS was not 

analyzed. 


---- NOTE: 
Ii only one LCS was analyzed for

"-./ 
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A.1.20.2 

~ 

A.1.20.3 

'-...,-/ 

YES NO N/A 
more than 20 samples, then the first 
20 samples analyzed are not flagged(J ) , 
but all addit iona l samples must be 
qualified (J). 

Aqueous LCS 

Circle on each Form VII t~e LCS percent 
recoveries outside control limits 80-120%. 

NOTE: 	 1.Use digested rev as LeS for a queous mercury 
2.Use distilled rev as LeS for aqueous cyanide 

Is any LCS recovery: 

/
Less than 50%? 	 [_1 

Between 50% and 79%? [t1 

Between 121 % and 150%? [i / 
Greater than 150%? 	 [_l 

ACTION: 
If the LCS recovery is le~s than 50%, 
reject (R) and red-line all associated 
sample data (detects & non-detects); for 
a reccvery between 50-79%, flag detects 
as "J" all non-detects as "UJ". if the LCS ~ 
recovery is between 121-150%, flag only 
detects as " J". if the recovery is g reater 
than 150%, reject (R) and red-line all detects. 

Solid LCS 

If an analyte's MDL is equal to or 

greater than the true value of LCS, 

disregard the "Action" below for that 

analyte even though the LCS is out of 

control limits. 


Is the LCS "Found" value g reater 

than the Upper Control Limit V' 

reported on Form VII? 


ACTION: 
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YES NO N/A 
If yes , flag (J) all the associated 
detects ~ MOL as estimated (J). 

Is the LCS 	 " Found" value lower 
than the Lower Control Limit /
reported on Form VII ? 	 l_l 

ACTION : 
If yes, flag detect,s as "J" . and 
non-dectes 	as "UJ". 

A.1.2l 	 ICP-AES/ICP-MS Serial D:i, lution - Form VIII 

NOTE:Serial dilution analysis is required only 

when the initial concentration is equal to or 

greater than 50 x MDL. 

A.1.21.1 	 Was a Serial Dilution analysis 

performed : 


/
For each SDG? 	 [_ 1 

On one of the SDG samples ? 

'-----" For each matrix type? 

For each concentration range 
(low or med.)? 

Was a Serial Dilution sample 
analyzed with the SDG samples? [_ 1 

ACTION: 
If no for any of the above, flag 

as estimated (J) detects ~ MDL of 

all the SDG samples for which the 
 d- oJ) t (tV 5JJ

r

rcp Serial Dilution Analysis was 
not performed . 

A.1.21.2 	 Was a Field Bl ank or PE sample used 

for the Serial Dilution Analysis? [_ 1 / 

ACTION: 
If yes, flag as estimated (J) detects 

> MDL of all the SDG samples 


A.1.21.3 	 Circle on Form VIII the Percent Differences 

(%0) between sample results and its dilution 


~ results that are outside (he control limits ± 10% 
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YES NO N/A 

when initial concentrations> 50 x MDLs. 

Are results outside the control 
limits flagged with an "E" (Lab Qualifier) ~ 
on Form VIII and all Form I's? 	 l_l 

ACTION: 
If no, write in the Contract-Prob lem/ 
Non - Compliance Section of the Data 

Review Narrative. 


A.I.2I.4 	 Are any %D values: 

/> 10%? 	 l_ l 

2. 100 %? 	 (_l t/ 
ACTION: 
If the Percent Difference (%D) is 

greater than 10 %, flag (J) as estimated 

a ll associated samp l es wh(~ se raw data 2. MDL; 
if the %D is 2. 100 %, reject (R) and red-line 
al l associated sampl es with raw data 2. MDL . 

(NOTE: Replace "EU with "Ju or "RU as appropriat e.)
'-...-/ 

A. I. 22 	 Total/Dissolved or Inorganic/Total Analytes 

A.I.22.1 	 Were any analyses performed for 

dissolved as well as total analytes 

on the same sample (s)? l_lV' 

Were any analyses performed for 

inorganic as well as total analytes V 

on the same sample(s)? l_ l 


ACTION: 
If yes , prepare a Form (Appendix A. 5) 

to compare the differences between 

dissolved (or inorganic) arid total 

analyte concentrations . Compute each 

difference on Appendix A.5 as a percent 

o f the tota l ana1yte on l y when both of 

the following conditi ons are fulfilled: 


(1) 	 The dissolved(or inorganic)concentration 
is greater than total concentration, and 

(2) greater than or equal to 5xMDL. 

'\. 1.2 2 .2 Is any dissolved (or inorganic) 
~ concentration greater than its v 

total concentration by more than 20%? 	 (_ l 
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Revision 13 Appendix A. 1 Sept . 2006 
YES NO N(A 

Is any dissolved(or inorganic ) 
concentration greater than its 

/ 
total concentration by more than 50%? [_ l 

ACTION: 
If the percent difference is greater 
than 20%, f la g (J) both dissolved/inorganic 
and total concentrations as estimated . If 
the difference is more thi:n 50% , reject (R) 
and red-line both the va lues. 

Field Blank - Form I 
NOTE: Designate "Field Blank" as such on Form I 

Was a Field/Rinsate Bank collected 

and analyzed with the SOG samples? [_l / 


If yes , is any Field/Rinsate Blank 

absolute value of an analyte on Form I 


~ greater than its CRQL(or 2xMDL when MDL>CRQL)? [_l 

If yes , circle the Field Blank value 
on Form I that is greater than the 
CRQL, (or 2 x MOL when MDL > CRQL) . 

Is any Field Blank value ~reater 
than CRQL also greater than the V' 

Preparation Blank value? [_l 

If yes, i s t he Field Blank value 
(> CRQL and> the prep. blank value) 
already rejected due to other QC v

criteria? 

ACTION: 
If the Field Blank value was not rejected, 
reject all associated sample data (except 
the Field Blank results)greater than the 
CR L but less than the Field Blank value. 
Reject on Form I's the soil sample resu ts 
whose raw values in ug/L in the instrument 
printout are greater than the CRQL but less 
than the Field Blank valulj in ug/L. Flag as 
"J" detects between the F~eld Blank value and 

-rOxField Blank value . If the sample result> MOL 
bUL ~ CRQL, replace it with CRQL-U. -

If the Field Blank value is less than the 
.'--./ 
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YES NO 

Prep. Blank value, do not qualify the sample 
results due to the Field Blank criteria. 

NOTE: 
1. 	 Field Blank result prev iousl y rejected 

due to other criteria cannot be used to 
qualify field samples. 

2. 	 Do not use Rinsate Bla nk asso c iated with 
soils to qualify water samples and vice vers a. 

A.1.24 Verification of Instrumental Parameters - Form IX, XA, XB, 

A.1.24.1 Is verification report present for: /'
Method Detection Limits (Form I X-Annually)? [_1 

ICP-AES Interelement Corr~ction Factors 

(Form XA & XB -Quarterly)? [~ 

ICP-AES & ICP-MS Linear Ranges 

(Form XI-Quarterly)? [~ 

ACTION: 
If no, contact CLP PO/TOPO for 

submittal from the laboratory. 


'-...-/ 

A.l.24.2 Method Detection Limits - Form IX 

A.l.24.2.l Are MDLs present on Form IX for: 

[~All the analytes? 	 _1 

All the instruments used? 	 [ ~ 
Digested and undigested 

samples and Calib.Blanks? [ ~ 

ICP-AES and ICP-MS when both 

instruments are used for the 

same analyte? [_1 


ACTION: 
If no for any of the above, prepare 
Telephone Record Log and contact CLP 
PO/TOPO for submittal of the MDLs from 
the laboratory. Report to CLP PO and 
write in the Contract Problems/ 
Non-Compliance Section of the Data Review 
Narrative if the MDL concentration is not 
less than ~ CRQL. 

'----'" 

Program 

2006 
N/A 

XI 

/ 
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YES NO N/A 

A.l.24.~.2 Is MOL greater than the Cn~L 
for any analyte? [~ 
If yes,is the analyte concentration 
on Form I greater than 5 x MOL for 
the sample analyzed on the instrument 
whose MOL exceeds CRQL? [_l 

ACTION: 
If no, flag as estimated (J) all 

values less than five times MOL for 

the analyte whose MOL exceeds the CRQL. 


A.1.24.3 	 Linear Ranges - Form XI 

A.l.24.3.l 	Was any sample result higher than 

the high linear range for ICP-AES 
 [_I
or ICP-MS? 

Was any sample result higher than 
the highest calibration standard 
for mercury or cyanide? l_l t/ 
If yes for any of the above, was 

'---'" the sample diluted to obtain the /
result reported on Form I? 	 [_1 

ACTION: 
If no, flag (J) as estimated the 

affected detects (~MOL) reported 

on Form I. 


A.1.2S 	 ICP-MS Tune Analysis - Form XIV 

A.1.2S.l 	 Was the ICP-MS instrument /
tuned prior to calibration? [_1 

ACTION: 
If no, reject (R) and red-line all 

sample data for which tuning was not 

performed. 


A.1.2S.2 	 Was the tuning solution analyzed 
or scanned at least five times 
consecutively? l_l u 
Were all the required isotopes 

spanning the analytical range 
 vpresent in the tuning solution? 	 [_1 

' ,---", 
Was the mass resolution within 
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YES NO N/A 

0 .1 amu. for each isotope in the 

tuning solution? [_l v 

Was %RSD less than 5% for each 

isotope of each analyte in the 
 v 
tuning solution? 	 [_l 

ACTION: 
If no for any of the above" qualify 

all results ~ MOL associated with that 

Tune as estimated "Ju , and all non - detects 

associated with that Tune as "UJu . 


A.1.26 	 ICP-MS Internal Standards - Form XV 

A.1.26.1 	 Were the Internal Standards added 

to all the samples and all QC 

samples and calibration standards 
 v
(except the Tuning Solution)? 	 [_ l 

Were all the target analyte 
masses bracketed by the masses 
of the five internal standards? ~ 

~ 
ACTION: 
If none of the Internal Standards was 

added to the samples, rej~ct (R) and 

red-line all the associated sample data 

(detects & non - detects). I f internal 

standards were used but did not cover all 

the analyte masses, reject (R) and red-line 

only the analyte results not bracketed by 

the internal standard masses. 


A.1.26.2 	 Was the intensity of an Internal 

Standard in each sample within 60 - 125% 

of the intensity of the same Internal \..-"'" 


Standard in the calibrat ion blank? [_l 


If no, was the original sample diluted 

two fold, Internal Standard added and the 
 vsample re-analyzed? 	 [_l 

Was the %RI for the two fold diluted sample v 
within the 	acceptance lim~ts (60 - 125%)? [_ l 

ACTION: 
If no for any of the above, flag detects 

as "Ju and non-detects "UJu of all the 

analytes with atomic masses between the
"---" 

atomic mass of the internal standard lighter 
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than the affected internal standard, and the 
atomic mass of the internal standard heavier 
than the affected internal standard. 

A.1.27 Percent Solids of Sediments 

A.1.27.1 Are percent solids in sediment(s): /

< 50%? [_1 

ACTION: 
If yes, qualify as estimated (J) all detects and 
non-detects of a sample that has percent solids 
less than 50%(i.e.,moisture content greater than 50%) . 

NOTE: 
Flag(J) only the sample results 
that were not previously flagged 
due to other QC criteria. 

\norganic Data Review Narrative 
'--../ - , 

Case# Site: 

SDG# Lab: 

Sampling Team: 

A.2.1 Data Validation Flags: 
The following flags may have 
be considered by the data 

J - This flag ind 

R and Red-Line - A red-line 
The red-lin~a data are known to contain significant errors based on 

/' 
documented / information and must not be used by the data user. 

u - This da)(a validation qualifier is applied to sample results 
~ MDL~hen associated blank is contaminated 

Fully Usable Data - The results that do not carry "J" or "red-line" are fully 
usable. 

~ a contractual qualifier on all 
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DataQual Worksheets - Metals 

SAMPLE CALCULA TION 
EP A SAMPLE ID: VWAI-MW05-0512 
COMPOUND: Manganese 
CONCENTRATION: 1230 ug/L 
%Solids - NA 

Raw Data result: 1.2334 mg/L 

1.2334 mglL (lOOOugl lmg) = 1233.4 ugiL 

FIELD DUPLICA TE SAMPLE SUMMARY 
Note: All reported results are noted in the tab le below because the client requested that the MDL be used as repOliing limit instead of 
the RL for this project. RPDs or absolute differences were calculated based on Region II guidelines: if results are >5X RL RPD is 
calculated, if results are <5X RL the absolute difference is calculated. Flags are applied to field duplicate pair only as follows : For 
RPD values - RPD 2: 35% but < 120% results are J, RPD > 120%, results are R. For absolute difference values - >+/- 2X RL results are 
1, >+/- 4X RL results are R. 

Sample m· none Duplicate Sample !D' 
Analyte Sample Cone. Duplicate Cone. RPD or absolute difference 

0.000 
#DIV/O'

-

Comments: No qualifications required. 


Sample !D: none Duplicate Sample !D: 


Analyte Sample Cone. Duplicate Cone. RPD or absolute difference 
0.000 
0.000 

Comments: No qualifications required. 

Date: 7 /J 7; ~R'V;'Wt!902M2~ld 
Vieques eTO-83 

SDG SK2359 
Select Metals 
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DotoQuo/ 

Environmental Services, LLC 

CH2M HILL 
5701 Cleveland Street 
Suite 200 
Virginia Beach, V A 23462 

January 25, 2013 
SDG# SL2472, Spectrum Analytical, Inc. 
Vieques Island, Puerto Rico, CTO-083 

Dear Ms. Dean, 

The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # SL2472. The data validation was perfonned in accordance 
with the SW-846 methods utilized by the laboratory, the Region II Standard Operating 
Procedures for the Validation of Organic Data Acquired Using SW-846 Methods 
(8260B-Rev 2, August 2008- SOP #HW-24 and 8270D-Rev 4, August 2008-S0P #HW
22), and professional judgment. Region II has not developed a validation checklist SOP 
for the methods used to assess the metals in this SDG (SW-846 method 601 OB). The 
Region II Standard Operating Procedure for the Evaluation of Metals Data for the CLP 
was used as applicable for the metals data. Region II flagging conventions were used. 
All areas of concern are discussed in the body of the report and a sununary of data 
qualifications is provided. 

Sample ID Lab ID Matrix VOA SVOA 
Fe, 
Mn 

VWAl-MW04-1112 L2472-01 water X X X 
VWAI-EBOI-112812 L2472-02 water X X 
VWAl-MW05-1112 L2472-03 water X X X 
VWAI-TBOI-112812 L2472-04 water X 
VWAI-MW07-1112 L2472-05 water X X X 

VWAl-MW07P-II12 L2472-06 water X X 
VWAI-EBOI-112912 L2472-07 water X X 
VWAI-TBOI-112912 L2472-08 water X 
VWAI-MW04-l112 L2472-0IMS water X X 
VWAl-MW04-1112 L24 72-01 MSD water X X 

The following quality control samples were provided with this SDG: samples VWAI
TB01-112812 and VWAI-TBOI-112912-trip blanks ; sample VWAI-EBOI-112812 and 
VWAI-EB01-112912-equipment blanks; and sample VWAI-MW07P-1112-field 
duplicate of sample VWAI-MW07-1112. 

The samples were evaluated based on the following criteria: 

• Data Completeness * 
• Sample Condition * 
• Technical Holding Times * 
• GC/MS Tuning * 

5830 Amberway Drive • St. Louis, MO 63128 • 314-330-1327 • Fax 314-849-6264 
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• GC Performance * 
• ICP MS Tuning * 
• Initial/Continuing Calibrations * 
• ICSAlICSAB Standards * 
• RL Standards * 
• Blanks * 
• Internal Standards * 
• Surrogate Recoveries * 
• Laboratory Control Samples * 
• Matrix Spike Recoveries 

• Matrix Duplicate RPDs 

• Serial Dilutions * 
• Field Duplicates 

• IdentificationJQuantitation * 
• Reporting Limits * 
• Tentatively Identified Compounds NA 

* - indicates that qualifications were not required based on this criteria 

Overall Evaluation of Data/Potential Usability Issues 

A summary of qualifications applied to the sample results are noted below for the 
fractions validated. Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative. If an issue is not addressed there were 
no actions required based on unmet quality criteria. When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly. However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. Please note that when a compound or analyte is 
flagged due to blank contamination the BL qualifier code takes precedence over all other 
qualifier codes except a code that explains rejected data. 

VOA 

The field duplicate pair exhibited non-compliant field duplicate reproducibility which 
resulted in qualifications to the data. 

SVOA 

The field duplicate pair exhibited non-compliant field duplicate reproducibility which 
resulted in qualifications to the data. 

CH2MHILL 
Vieques Island, Puerto Rico, CTO-083 AOC-I 

SDG# SL2472 
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Select Filtered Metals 

The laboratory did not perform a matrix spike or a matrix duplicate in this SDG. These 
QC samples are required by Region II. Qualifications were required. 

Specific Evaluation of Data 

Data Completeness 

The SDG was received complete and intact. Resubmissions were not required. 

Technical Holding Times 

According to chain of custody records, sampling was performed on 11128-29112 and 
samples were received at the laboratory 11129-30/12. All sample preparation and 
analysis was performed within Region II and/or method holding time requirements. 

Matrix SpikelMatrix Duplicate 

Select Filtered Metals 

The laboratory did not perform a matrix spikelmatrix duplicate on a field sample from 
this SDG. Region II required that all positive and non-detect results be qualified as 
estimated J/UJ because of this. Therefore, the reported results for iron and manganese 
were qualified as estimated JIUJ with a qualifier code of OT. 

Field Duplicates 

VOA 

Sample VWAI-MW07-1112 and duplicate sample VWAI-MW07P-1112 exhibited non
compliant field duplicate reproducibility for benzene with 200% RPD; therefore the 
results for this compound were qualified as estimated (l/UJ), qualifier code: FD. 

SVOA 

Sample VWAI-MW07-1112 and duplicate sample VWAI-MW07P-1112 exhibited non
compliant field duplicate reproducibility for 2-methylnaphthalene with 200% RPD; 
therefore the results for this compound were qualified as estimated (l/UJ), qualifier code: 
FD. 

CH2M HILL 
Vieques Island, Puerto Rico, CTO-083 AOC-I 

SDG# SL2472 
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A summary of qualifications required is provided on the following page. Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report. 

Sincerely, 

~ 
Jacqueline Cleveland 
V ice President 

CH2MHILL 
Vieques Island, Puerto Rico, CTO-083 AOC-I 

SDO# SL2472 
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Summary of Data Qualifications 

VOA 


SVOA 


Select Filtered Metals 

Results 
+/

CH2M HILL 
Vieques Island, Puerto Rico, CTO-083 AOC-I 

SOO# SL2472 
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Glossary of Qualification Flags and Abbreviations 

Qualification Flags (Q-Flags) 

U not detected above the reported sample quantitation limit 
J estimated value 
UJ reported quantitation limit is qualified as estimated 
N analyte has been tentatively identified 
IN analyte has been tentatively identified, estimated value 
R result is rejected; the presence or absence of the analyte cannot be verified 

MethodlPreparation/Field QC Blank Qualification Flags CQ-Flags) 

Organic Methods 

NA 	 The sample result for the blank contaminant is greater than the 

LOD (2X sample LOD for common laboratory contaminants) 

when the blank value is less than the LOD. The sample result for 

the blank contaminant is not qualified with any blank qualifiers. 


LOD 	 The sample result for the blank contaminant is less than the LOD 
(2X sample LOD for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the LOD. The 
sample result for the blank contaminant is changed to the LOD and 
qualified as non-detect U. 

Inorganic Methods 

ICB/CCBIPB Action: 

No Action - The sample result is greater than the LOD and greater than 
ten times (1 OX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the LOD, result is reported as non-detect 
at the LOD, when the ICB/CCB/PB result is less or greater 
than the LOD. 

R- Sample result is greater than the LOD and less than the 
ICB/CCB/PB value when the ICB/CCB/PB value is greater 
than the LOD. 

J - Sample result is greater than the ICB/CCB/PB value but less 
than lOX the ICB/CCB/PB value when ICB/CCB/PB value is 
greater than the LO D. 

JIUJ - Sample result is less than lOX LOD when blank result is 
below the negative LOD. 

CH2M HILL 
Vieques Island, Puerto Rico, CTO-083 AOC-I 

SDG# SL2472 
." n 

( ) 
~ ~, 

'''" i Uo 



Glossary of Qualification Flags and Abbreviations, continued 

Field QC Blank action: 

Note - Use field blanks to qualifo data only iffield blank results are greater than 
prep blank results. 

Do not use rinsate blank associated with soils to qualifo water samples 
and vice versa. 

No Action - The sample result is greater than the LOD and greater than 
ten times (1 OX) the blank value. 

U  The sample result is greater than or equal to the MDL but 
less than or equal to the LOD, result is reported as non-detect 
at the LOD, when the FB result is less or greater than the 
LOD. 

R  Sample result is greater than the LOD and less than the FB 
value when the FB value is greater than the LOD. 

J  Sample result is greater than the FB value but less than lOX 
the FB value when FB value is greater than the LOD. 

General Abbreviations 

RL reporting limit 
MOL method detection limit 
IDL instrument detection limit 
LOD Level of Detection 
LOD Level of Quantitation 
+ 	 positive result 

non-detect result 

CH2M HILL 
Vieques Island, Puelto Rico , CTO-083 AOC-I 

SDG# SL24.72 
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QUALIFIER CODE REFERENCE 


IQualifier IDescription I 
TuneTN 

Blank Spike/LCS - High RecoveryBSL 

Blank Spike/LCS - Low RecoveryBSH 

Blank SpikelBlank Spike Duplicate (LCS/LCSD) PrecisionBD 

Below Reporting Limit BRL 

Internal Standard - Low RecoveryISL 

ISH Internal Standard - High Recovery 

Matrix Spike and/or Matrix Spike Duplicate - Low RecoveryMSL 

Matrix Spike and/or Matrix Spike Duplicate - High RecoveryMSH 

Matrix interference obscuring the raw dataMI 

Matrix Spike/Matrix Spike Duplicate Precision MDP 

Second Source - Bad reproducibility between tandem detectors 2S 

Spiked Surrogate - Low Recovery SSL 

Spiked Surrogate - High Recovery SSH 

Serial Dilution Reproducibility SD 

Initial Calibration - Low Relative Response Factors (RRF) lCL 

Initial Calibration - High Relative Response Factors (RRF) lCH 

Initial Calibration - Bad Linearity or Curve Function ICB 

Continuing Calibration - Low Recovery or %Difference CCL 

Continuing Calibration - Higll Recovery or %DifferenceCCH 

Lab Duplicate Reproducibility LD 

Holding Time HT 

Pesticide Degradation PD 

2C Second Column - Poor Dual Column Reproducibility 

Concentration Exceeds Linear RangeLR 

Blank Contamination MBL, EBL, FBL or TBL 

Redundant Result - due to Re-analysis or Re-extractionRE 

Redundant Result - due to DilutionDL 

Field Duplicate FD 

OT Other - explained in data validation report 

%SOL High moisture content 

CH2M HILL 
Vieques Island, Puerto Rico, CTO-083 AOC-I 

SDG# SL2472 
') ;- . () 

,'.. "J , , .J i U \)
, • • t ~ 



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

1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW 04 -11 12 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: L247 2 Mod. Ref No.: SDG No.: SL2472 

Matrix: (SO IL/ SED /WATER ) WATE R Lab Sample ID: L2472 -01A 

Sample wt/vol: 5.00 (g / mL ) ML Lab File 10: V500540.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/29 /2012 

% Moisture: not dec. Date Analyzed: 11130/2012 

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0 

Soi l Extract Volume : (uL) Soil Aliquot Volume: (uL) 

Purge Vo lume: 5.0 (mL ) 

CAS NO. 

107-0 6-2 
71-43-2 
78-.87 -5 

COMPOUND 

1,2-Dichloroethane 
Benzene 
1,2-Dichloropropane 

CONCENTRATION: 

UG!L 

0.50 
2 . 2 
1.0 

Q 

U 
J 
U 

DL 

0.41 
0.33 
0.61 

LOD 

0.50 
0.50 
1.0 

LOQ 

5.0 
5.0 
5.0 

~I~ 
somllI.lO.27.A SW846 

; ..I I) 11 0 
. ~ \ .. J 
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--------- ----------

lA - FORM I VOA-l EPA SAMPLE NO . 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EBOl-1128l2 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: L2472 Mod. Re f No. : SDG No.: SL2472 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: L2472-02A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V50054 1.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/29 /20 12 

% Moisture : not dec. Date Analyzed: 11 /30/20 12 

GC Co lumn: 08-624 10: 0.25 (rnrn) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. 

107-06-2 
71-43-2 
78- 87-5 

-

COMPOUND 

1,2-Dichloroethane 
Benzene 
1,2-Dichloropropane 

CONCENTRATION: 

UG/L 

0.50 
0.50 
1. 0 

Q 

U 

U 
U 

DL 

0.41 
0 . 33 
0.61 

LOD 

0.50 
0.50 
1.0 

LOQ 

5.0 
5.0 
5.0 

i.AA 1-; 
~l\61 

somlll.lO.27.A SW846 

" J ' .0 .... ,n; ' Un 
"0:. ." \ __ ~ 
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-----

1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW05- l11 2 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: L2472 Mod. Ref No.: SDG No.: SL2472 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: L2472-03A 

Sample wt/vo1: 5.00 (g/mL ) ML Lab File ID: V500544 .D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/29/2012 

% Moisture: not dec. Date Analyzed: 11/30/2012 

GC Co lumn: DB-624 ID: 0.25 (rnrn) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume : (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 

107-06-2 l,2-Dichloroethane 0.50 U 0.41 0 . 50 5 .0 
71-43-2 Benzene 0.50 U 0.33 0.50 5.0 
78-87-5 1,2-Dich1oropropan~ 1.0 

- ~ 0 . 61 1.0 5.0 
'----

I ~N111;
V~[16 

som 1I1.10.27.A SW846 

12 
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-------------------

lA - FORM I VOA-l EPA SAM PLE NO. 

VOLAT ILE ORGANICS ANALYSI S DATA SHEET VWAI-TBOl -112 8 12 

Lab Name : SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No .: L2472 Mod. Ref No.: SDG No.: SL2472 

Matrix: (SO IL/SED / WATER) WATER Lab Sample I D: L2472 -04A 

Sample wt /vol: 5.00 (g/mL) ML Lab File ID: V500542 .D 
-------- -------

Level: (TRACE/LOW/MED ) LOW Date Received: 11 /29/2 012 

% Moisture: not dec. Date Ana l yzed : 11/30 /20 12 

GC Co lumn: OB-624 ID: 0 . 25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume : 5.0 (mL) 

CAS NO. 

1 07 - 06-2 
71-43-2 

_ 78-87-5 

COM POUND 

1, 2 -0ich l oroethan e 
Benzene 
1,2-Dichloropropane 

CONCENTRATION: 

UG / L 

0 . 50 
0.50 
1.0 

Q 

U 
U 
U 

OL 

0 .41 
0 . 33 
0 . 61 

LOO 

0 . 50 
0.50 
1.0 

LOQ 

5.0 
5.0 
5 . 0 

~~~ 
som III.l0.27.A SW846 

13 
., .. .. j, ,.~J 012 



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

lA - FORM I VOA-l EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI -MW07-1112 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: L2472 Mod. Ref No.: SDG No.: SL2472 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: L2472-05A 

Sample wt/vol: 5.00 (g/mL) ML Lab File 10: V500545.D 

Level: (TRACE/LOW / MED) LOW Date Received: 11/30/2012 

% Moisture: not dec. Date Analyzed: 11/30/2012 

GC Column: 08-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CONCENTRATION: 
CAS NO. COMPOUND DL LOD LOQQUG/L 


107-06-2 
 1,2-Dichloroethane 0.41 0.50 5.00.50 U 
71-43-2 Benzene 0.33 5.0 ~0.82 0.50 Ft>~ 

1. 0 ~ U78-87-5 5.00.61 1.01,2-Dichlo~o~~opane 

,~ 

som III.lO.27.A SW846 

14 " () 
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1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGAN ICS ANALYSIS DATA SHEET VWAI-MW07P-1112 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: L2472 Mod. Ref No .: SDG No.: SL2472 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: L2472-06A 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: V500546.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/30/2012 

% Moisture : not dec. Date Analyzed: 11/30/2012 

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO . COMPOUND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 

107-06-2 l,2-Dichloroethane 0.50 U 0.41 0.50 5.0 
71-43-2 Benzene 0 .5 0 ki 0.33 0.50 5.0 
78-87-5 

-
l,2-Dichloropropane 1.0 U 0.61 1.0 5.0 

u:r,Fb 


~~J;

Oll/ 


som III.lO.27.A 
SW846 

... , 
15
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lA - FORM I VOA-l EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSI S DATA SHEET VWAI-EBOl-112912 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract : 

Lab Code: MITKEM Case No .: L2472 Mod. Ref No.: SDG No . : SL24 72 

Matrix: (SOIL/SED/ WATER) WATER Lab Sample 10 : L2472 -0 7A 

Sample wt/vol: 5.00 (g/mL) ML Lab Fi le 10 : V500547.D 

Level: (TRACE/ LOW/MED) LOW Date Received: 11 /30/20 12 

% Mo isture : not dec. Date Analyzed: 11/30/2012 

GC Column: 08-624 10: 0.25 (mm) Dilution Factor : 1.0 

So il Ex tract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. 

107-06- 2 
71-43-2 
78-87-5 

COMPOUND 

1, 2-Dichloroetha ne 
Benzene 
1,2-0ichloropropane 

CONCENTRATION: 

UG / L 

0 .50 
0.50 
1.0 

Q 

U 
U 
U 

OL 

0.4 1 
0.33 
0.61 

--

LOO 

0.50 
0 . 50 
1. 0 

LOQ 

5.0 
5.0 
5 .0 

-

(~I31~
10

somllI.lO.27.A SW846 

i) Lc:::Q ~j, , _ d 

16 



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

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

1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET V~~AI -TBOl-112 912 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: L2472 Mod. Ref No.: SDG No .: SL2472 

Matrix : (SOIL/SED/WATER) WATER Lab Sample ID: L2472-0SA 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID : V50 0543 . D 

Level: (TRACE / LOW/ MED) LOW Date Received: 11/30 /20 12 

% Moisture: not dec. Date Analyzed: 11 /30/ 2012 

GC Column: DB-624 ID: 0 .25 (rnrn) Dilution Factor: 1.0 

Soil Extract Vo lume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mLl 

CAS NO. 

107-06-2 
71-4 3-2 

'---
7S-S7-5 

COMPOUND 

l,2-Dich1oroethane 
Benzene 
l,2-Dich1oropropane 

CONCENTRATION: 

UG /L 

0.50 
0.50 
1. 0 

Q 

U 
U 
U 

DL 

0.4 1 
0 . 33 
0 . 61 

LOD 

0.5 0 
0.50 
1.0 

LOQ 

5.0 
5.0 
5.0 

~1 
somlll.lO.27.A 

SI-1846 

17 
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--------- ----------

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

1A 

VO LATILE ORGA

- FORM I VOA- 1 

N I CS ANALYSIS DATA SHEET 

EPA 

VWAI -

SAMPLE NO. 

MW04 -111 2MS 

Lab 

Lab 

Name : 

Code: 

SPECTRUM 

MITKEM 

ANALY TICAL, 

Case 

INC . 

No. : L2472 

Contract : 

Mod. Ref No.: SDG No.: SL2472 

Matr ix: (SOIL/SED/ WATE R) WATER Lab Samp l e 10: L2472-01AMS 

Sample wt/vol : 5.00 (g/mL) ML Lab File 10: V500 528.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/29/2012 

% Moisture: not dec. Date Analyzed: 11 /30/20 12 

GC Co lumn: OB-624 10: 0.25 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uLl Soi l Aliquot Volume : (uL) 

Pu rge Volume : 5.0 (mLl 

CAS NO. 

107-06-2 
71-43~2 

7 8- 87-5 

COMPOUNO 

1 , 2- Dichloroethane 
Benzene 
1,2-0ichlo r op ropane 

CONCEN TRATI ON: 

UG !L 

46 
49 
47 

Q OL 

0.41 
0.33 
0.61 

LOO 

0.50 
0.50 
1.0 

LOQ 

5.0 
5.0 
5.0 

~;V1Q
ou6i

,om 111.1 0.27.A 
SW846 

O '-'>1, 

,0 "-' , ',.1 'J I 
20 



----

1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAI -MW 04 -1112MS 
D 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: L2472 Mod . Ref No.: SDG No.: SL2472 

Matrix: (SOIL/SED/ WATER) WATER Lab Sample ID : L2472-01AMSD 

Sample wt/vol: 5.00 (g / mL) ML Lab File ID: V500529.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/29/2012 

% Moisture: not dec. Date Analyzed: 11/30/2012 

GC Column: DB-624 IO: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Vo lume: (uL) Soil Aliquot Volume : (uL) 

Purge Vo lume: 5.0 (rnL) 

CAS NO. 

107-06-2 
71-43-2 
78-87-5 

COMPOUND 

l, 2-Dichloroethane 
Benzene 
l,2 -Dichloropropane 

CONCENTRATION: 

UG/L 

46 
49 
47 

Q DL 

0.41 
0.33 
0.61 

LOD 

0.50 
0.50 
1.0 

LOQ 

5.0 
5.0 
5.0 

~61J 
som [[ l.lO.27.A 

SW846 

21 . 
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10 - FORM I SV-1 EPA SAL'1PLE NO. 

VWAI-MW04 -1112SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: L2472 Mod. Ref No.: SDG No.: SL2472 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: L2472-01C 

Sample wt/vol: 1000 (g/mL) ML Lab , File ID : S6B1996.D 

Level: (LOW/MED) LOW Exd-action: (Type) SEPF 

Dat i Received: 11 /2- 9- /-2-0-1-2-------------------- % Moisture: Decanted: (Y/N) 


Concentrated Extract Volume: 1000 (uL) Dat t Extracted: _1_1_/_2_9_/_2_0_1_2_____________________ 


Injection Volume: 1.0 (uL) GPC Factor: 1. 00 Dat t Analyzed: 12/18/2012 


GPC Cleanup: (Y/N) N pH: Dill!ltion Factor: 1.0 

, 

CONCENTG~TION : 
CAS NO. COMPOUND DL LOD LOQQUG IL 

91-20-3 Naphthalene 2.00.96 2.01.6 J 
91-57-6 2-Methylnaphthalene 0.94 2.02.0 U 2.0 

117-81-7 Bis(2-ethy1hexyl)phthalate 5.02.0 U 1.3 2.0 

;il 
°0 11611 

som12.12.17.A SW846 

. '.'1 3~) j.'$ "- .. .. 



ID - FORM I SV-l EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VI-JAI -EBOl-112812 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: L2472 Mod. Ref No.: SDG No.: SL2472 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: L2472-02B 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S6B1999.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 11/29/2012 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 11/29/2012 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 12/18/2012 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 

91-20-3 Naphthalene 2.0 U 0.96 2.0 2.0 
91-57-6 2-Methylnaphthalene 2.0 U 0.94 2.0 2.0 

117-81-7 Bis(2-ethylhexyl)phthalate 1.5 J 1.3 2.0 5.0 

l!)!Yll?
~D[I~ 

somI2.12.17.A SW846 

35 
, (1 '- 0
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10 - FORM I SV-1 EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-MW05 -1112 

Lab Name: SPECTRUM ANALYTICAL, I NC. Contract: 

Lab Code: MITKEM Case No.: L2472 Mod. Ref No.: SDG No.: SL2472 

Matrix: (SOIL/SED/WATER ) WATER Lab Sample ID: L2472-03C 

Sample wt/vo1: 1000 (g/mL ) ML Lab File ID : S682000.D 

Level: (LOW/MED) LOW Extraction : (Type) SEPF 

% Moisture : Decanted : (Y/N) Date Received: 11 /29/20 12 

Concentrated Extract Volume: 1 000 (uL) Date Extracted: 11/2 9/2012 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 12/18/2012 

GPC Cleanup : (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 

91-20-3 Naphthal ene 2.0 U 0 .9 6 2.0 2 . 0 
91-57-6 2-Methylnaphthalene 11 0.94 2.0 2.0 

117-81-7 Bis(2-ethylhexyl}phthalate 2 . 0 U 1.3 2.0 5.0 

0~~ 
som12.1Z.17.A SW846 

36 
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1 0 - FORM I SV-l EPA SAMPLE NO. 

VWAI-MW07 -1l1 2SEM I VOLAT ILE ORGAN I CS ANALYS I S DATA SHEET 

Lab Name: SPECTRUM ANA LYTI CAL, INC. Con tract: 

Lab Code: MIT KEM Ca se No.: L2472 Mod. Ref No. : SDG No .: SL2472 

Matrix : (SOIL/SED/WATER) WA TER Lab Sampl e ID : L2472-0 SC 

Samp l e wt /vo l: 1000 (g/mL) ML Lab File ID : S682033 . D 

Level: (LOW/MED) LOW Ex traction: (Type) SEPF 

% Mo i sture : Decanted: (Y/N) Da t e Received: 11 /30/20 12 

Concentrated Ext r act Volume : 1000 (uL) Date Extracted: 11 /30/20 12 

Injection Vo l ume: 1. 0 (uL) GPC Facto r : 1. 00 Date Analyzed: 12/19/ 2012 

GPC Cleanup : (Y/N) N pH: Dilution Fac t o r: 1.0 

CAS NO . COMPOUND 
CONCENT RATION: 

UG/L Q DL LOD LOQ 

91-20-3 Nap h t ha l e ne 2.0 U 0 . 96 2 . 0 2.0 
91- 57 - 6 2 - Met hy lnaphth a l ene 2 . 0 V 0 . 9 4 2 . 0 2.0 

1 17-8 1-7 8is(2-eth ylhexy l )phtha l ate 2 . 0 ,y. U 1. 3 2.0 5.0 
UJ,P() 


IAN\;;1b

VVOlltJ 

somI Z. IZ. 17.A SW84 6 
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10 - FORM I SV -1 EPA SAl'1PLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI -MW0 7 P-1112 

Lab Name: SPECTRUM ANALYTICAL , INC . Contract : 

Lab Code: MI TKEM Case No .: L2 4 7 2 Mod. Ref No.: SDG No.: SL2472 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: L24 72-068 

Sampl e wt/vol: 1000 (g/mL) ML Lab File 10: S682002.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted : (Y/N) Date Received : 11 /30/20 12 

Concentrated Ext ract Vo lume: 1 000 (uL) Date Extracted: 11 /30/2012 

Inj ection Volume: 1.0 (uL) GPC Factor: 1.00 Date Ana l yzed: 12118/2012 

GPC Cl ean up: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION : 

UG/L Q OL LOD LOQ 

91-20-3 Naphthalene 2 .0 U 0.9 6 2.0 2.0 
91-57 - 6 2-Methylnaphthalene 1.1 V 0.9 4 2.0 2.0 

117- 81-7 8is(2-ethylhexyl)phthal ate 2.0 -
U 1. 3 2.0 5 . 0 

.J ,PC> 


~~ 

,om I2.1 2.17.A SW846 
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1D - FORM I SV-1 EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAI-EBOl-112912 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: L2472 Mod. Ref No.: SDG No.: SL2472 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: L2472-07B 

Sample wt/vol: 1000 (g/mL) ML Lab File 10: S6B2003.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 11/30/2012 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 11/30/2012 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 12/18/2012 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRA T ION: 

UG/L Q DL LOD LOQ 

91-20-3 Naphthalene 2.0 U 0.96 2.0 2.0 
91-57-6 2-Methylnaphthalene 2.0 U 0.94 2.0 2.0 

11 7-81-7 Bis(2-ethylhexyl)phthalate 2.0 
-

U 1.3 2.0 5.0 

IAih?J
VD[l1) 

somlZ.lZ.17.A SW846 

39 ' . 
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SEMIVOLATILE 

10 

OR

- FORM 

GANICS 

I SV-l 

ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAI-MW04-lll2MS 

Lab Name: SPECTRUM 

Lab Code: MITKEM 

Matrix: (SOIL/SED/WA

Sample wt/vol: 

ANAL

TER) 

1000 

YTICAL, INC. 

Case No.: L2472 

WATER 

(g/mL) ML 

Contract: 

Mod. Ref No.: 

Lab Sample 10: 

Lab File 10: 

L2472-0lCMS 

S6B203l.D 

SDG No.: SL2472 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 11/29/2012 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 11/29/2012 

Injection Volume: 1. 0 (uL) GPC Factor: 1. 00 Date Analyzed: 12/19/2012 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 

91-20-3 Naphthalene 41 0.96 2.0 2.0 
91-57-6 2-Methylnaphthalene 42 0.94 2.0 2.0 

117-81-7 Bis(2-ethylhexyl)phthalate 41 1.3 2.0 5.0 

Illil ? 
yDII31 

som12.12.17.A 
SW846 

45 
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SEMIVOLATILE 

1D 

OR

- FORM 

GAN I CS 

I SV -1 

ANALYSIS DATA SHEET 

EPA SAMPLE NO . 

VWAI-MW04 -111 2MS 
D 

Lab Name : SPECTRUM ANALYTICAL, INC. Contract : 

Lab Code : MITKEM Case No.: L2472 Mod. Ref No.: SDG No.: SL2 4 7 2 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: L2472-01CMSD 

Sample wt/vo1: 1000 (g/mL) ML Lab File 10: S6B2032 .D 

Level: (LOW/MED ) LOW Extraction: (Type ) SEPF 

% Moisture: Decanted : (Y/N) Date Received: 11 / 29 /2 012 

Concentrated Extract Vol ume: 1000 (uL) Date Extracted: 11 / 29 / 2012 

In ject i on Vol ume : 1.0 (uLl GPC Factor: 1.00 Date Ana l yzed: 12/19/20 12 

GPC Cl eanup: (Y / N) N p H: Dilution Factor: 1.0 

CAS NO. 

9l-20-3 
91-57-6 

117-81-7 

COMPOUND 

Naphthalene 
2 -Methylnaphtha l ene 
Bis(2-ethylhexy1)phtha1ate 

CONCENTRATI ON : 
UG!L 

43 
43 
42 

Q DL 

0 . 96 
0.94 
1.3 

LOD 

2.0 
2.0 
2.0 

LOQ 

2.0 
2.0 
5.0 

~~bVII:; 
somIZ.lZ.17.A SW846 

(' " ( \ 

, j U/ " . l.'! \;.J. .! ' ,"'~ , . ~ U 
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------

U.S. EPA - CLP 

1 EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET jVWAI-MW04-1112 l 
Lab Name: Spectrum Analytical, Inc. Contract: 933562, N62 

Lab Code: MITKEM Case No. SAS No.: SDG No.: SL2472 

Matrix (soil/water): WATER Lab Sample ID: L2472-01 

Level (low/medl: MED Date Received: 11/29/2012 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): ug/L 

CAS No . Analyte Concentration C Q M MDL LOD PQL 

7439-89-6 Iron 34.3 ~ :r OT p 31. 0 50 . 0 200 

7439-96-5 Manganese I 1140 J"ar p 10 . 0 15 . 0 50.0 

c:t\~ 
q-'O 

\ 

Comments: 

i1m11.12 .12.A FORM I - IN SW846 

64 " "'"\ 
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u.s . EPA - CLP 

1 EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET [VWAI-MWOS-1112 

Lab Name: Spectrum Analytical, Inc. Contract: 933562, N62 

Lab Code: MITKEM Case No.: SAS No. : SDG No.: SL2472 

Matrix (soil/water) WATER Lab Sample 10: L2472-03 

Level (low/med): MEO Date Received: 11/29/2012 

% 	Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): ug/L 

CAS No. Analyte Concentration C Q M MOL LOO PQL 

7439-89-6 Iron 248 :r ()1 p 31. 0 50.0 200 

7439-96-5 Manganese 1450 -r ",-' r p 10.0 15 . 0 50.0 

~0 
\ 

Comments: 

ilmlI.12.12.A FORM 	 I - IN SW846 

(i) ~ V l· ~ U 
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------

U.S. 	 EPA - CLP 

1 EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET [VWAI-MW07-1112 

Lab Name: Spectrum Analytical, Inc. Contract: 933562, N62 

Lab Code: MITKEM Case No.: SAS No. : SDG No.: SL2472 

Matrix (soil/water): WATER Lab Sample 10: L2472 -05 

Level (low/med): MED Date Received: 11/3 0/2012 

% 	Solids: 0.0 

Concentration Units (ug / L or mg/kg dry weight): ug / L 

CAS No. Analyte Concentration C Q M MOL LOD PQL 
7439-89-6 Iron 50 y liT oT p 31.0 50.0 200 

7439-96-5 Manganese 15 y U\nl p 10.0 15 .0 50.0 

~'Q
\ 

Comments: 

i1m11.12. 12.A FORM I 	 - IN SW846 
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REPORT NARRATIVE 


Spectrum Analytical, Inc. Featuring Hanibal Technology, RI Division. 


Client: CH2M-Hill, Inc. 


Project: CTO-0083 Vieques AOC I 

Laboratory Workorder / SDG #: L2472 

SW846 8260C, VOC by GC-MS 

I. 	 SAMPLE RECEI PT 

No exceptions or unusual conditions were encountered unless a Sample 

Condition Notification Form , or other record of communication is included 

with the Sample Receipt Documentation. 


II. 	 HOLDING TIMES 

A. 	 Sample Preparation: 


All samples were prepared within the method-specified holding times. 


B. 	 Sample Analysis: 


All samples were analyzed within the method-specified holding times. 


III. 	METHODS 

Samples were analyzed following procedures in laboratory test code: 

SW8468260C 


IV. 	 PREPARATION 

Aqueous Samples were prepared following procedures in laboratory test 

code : SW5035 


V. 	 INSTRUMENTATION 

03 0 
5 



The following instrumentation was used 

Instrument Code: V5 
Instrument Type: GCMS-VOA 
Description: HP6890 I HP6890 
Manufacturer: Hewlett-Packard 
Model: 6890 /6890 

VI. ANALYSIS 

A. 	 Calibration: 


Calibrations met the method/SOP acceptance criteria. 


B. 	 Blanks: 


All method blanks were within the acceptance criteria. 


C. 	 Surrogates: 


Surrogate standard percent recoveries were within the QC limits. 


D. 	 Spikes: 

1. 	 Laboratory Control Spikes (LCS): 

Percent recoveries for lab control samples were within the QC 

limits. 


2. 	 Matrix Spike I Matrix Spike Duplicate (MS/MSD): 

Matrix spikes were performed on samples: VWAI-MW04-1112 

(L2472-01AMS) and VWAI-MW04-1112 (L2472-01 AMSD). 


Percent recoveries were within the QC limits. 


Replicate RPDs were within the advisory QC limits. 


E. 	 Internal Standards: 


Internal standard peak areas were within the QC limits. 


F. 	 Dilutions: 


No sample in this SDG required analysis at dilution. 


6 
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G. Samples: 

No other unusual occurrences were noted during sample analysis. 

I certify that this data package is in compliance with the terms and 
conditions agreed to by the client and Spectrum, both technically and 
for completeness, except for the conditions noted above. Release of 
the data contained in this hardcopy data package has been 
authorized by the Laboratory Manager or designated person, as 
verified by the following signature. 

Signed:.___ 

Date: 12/23/2012_____ 

7 
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REPORT NARRATIVE 


Spectrum Analytical, Inc. Featuring Hanibal Technology, RI Division. 


Client: CH2M-Hill, Inc. 


Project: CTO-0083 Vieques AOC I 

Laboratory Workorder / SDG #: L2472 

SW846 82700, SVOA by GC-MS 

I. 	 SAMPLE RECEIPT 

No exceptions or unusual conditions were encountered unless a Sample 

Condition Notification Form, or other record of communication is included 

with the Sample Receipt Documentation. 


II. 	 HOLDING TIMES 

A. 	 Sample Preparation: 


All samples were prepared within the method-specified holding times. 


B. 	 Sample Analysis: 


All samples were analyzed within the method-specified holding times. 


III. METHODS 

Samples were analyzed following procedures in laboratory test code: 

SW8468270D 


IV. 	 PREPARATION 

Aqueous Samples were prepared following procedures in laboratory test 

code: SW351 0 


V. 	 INSTRUMENTATION 

The following instrumentation was used 

29 0;3 3 
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Instrument Code: S6 
Instrument type: GCMS-Semi 
Description: HP7890A 
Manufacturer: Agilent 
Model: 7890AJ5973 
GC Column used: 30 m X 0.25 mm ID [0.25 um thickness] Rxi-5sil MS 
capillary column. 

VI. ANALYSIS 

A. Calibration: 

Calibrations met the method/SOP acceptance criteria. 

B. Blanks: 

All method blanks were within the acceptance criteria. 

C. Surrogates: 

Surrogate standard percent recoveries were within the QC limits with 
the following exceptions. Please note that the acceptance criteria 
allow one surrogate recovery outside of the QC limits per fraction. 

VWAI-MW04-1112 (L24 72-01 CMS), recovery is below criteria for 
Terphenyl-d14 at 50% with criteria of (50-135) . 

VWAI-MW05-1112 (L2472-03C), recovery is below criteria for 
Terphenyl-d14 at 37% with criteria of (50-135). 

VWAI-MW07P-1112 (L2472-068), recovery is below criteria for 
Terphenyl-d14 at 33% with criteria of (50-135). 

D. Spikes: 

1. Laboratory Control Spikes (LCS): 

Percent recoveries for lab control samples were within the QC 
limits. 

2. Matrix Spike I Matrix Spike Duplicate (MS/MSD): 

Matrix spikes were performed on samples : VWAI-MW04-1112 
(L2472-01 CMS) and VWAI-MW04-1112 (L2472-01 CMSD). 

."'."=' 
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Percent recoveries were within the QC limits. 

Replicate RPDs were within the advisory QC limits. 

E. 	 Internal Standards: 

Internal standard peak areas were within the QC limits. 

F. 	 Dilutions: 

No sample in this SDG required analysis at dilution. 

G. Samples: 

No other unusual occurrences were noted during sample analysis. 

I certify that this data package is in compliance with the terms and 
conditions agreed to by the client and Spectrum, both technically and 
for completeness, except for the conditions noted above. Release of 
the data contained in this hardcopy data package has been 
authorized by the Laboratory Manager or designated person , as 
verified by the following signature. 

Signed:___ 

Date: 12/27/2012------ 

31 ~ r"'"
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REPORT NARRATIVE 


Spectrum Analytical, Inc. Featuring Hanibal Technology, RI Division. 


Client: CH2M-HiII, Inc. 


Project: CTO-0083 Vieques AOC I 

Laboratory Workorder / SDG #: L2472 

SW8466010C 

I. 	 SAMPLE RECEIPT 

No exceptions or unusual conditions were encountered unless a Sample 

Condition Notification Form, or other record of communication is included 

with the Sample Receipt Documentation. 


II. 	 HOLDING TIMES 

A. 	 Sample Preparation: 


All samples were prepared within the method-specified holding times. 


B. 	 Sample Analysis: 


All samples were analyzed within the method-specified holding times. 


III. 	 METHODS 

Sarnples were analyzed following procedures in laboratory test code: 

SW8466010C. 


IV. 	 PREPARATION 

Aqueous Samples were prepared following procedures in laboratory test 

code: SW3005A. 


V. 	 INSTRUMENTATION 

59 
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The following instrumentation was used: 

Instrument Code: OPTIMA2 
Instrument Type: ICP 
Description: Optima 3100 XL 
Manufacturer: Perkin-Elmer 
Model: 3100 XL 

VI. ANALYSIS 

A. 	 Calibration: 


Calibrations met the method/SOP acceptance criteria. 


B. 	 Blanks: 


All method blanks were within the acceptance criteria. 


C. 	 Spikes: 

1. 	 Laboratory Control Spikes (LCS): 

Percent recoveries for laboratory control samples were within the 

QC limits. 


2. 	 Matrix spike (MS): 


A matrix spike was not performed on any sample in this SDG. 


D. 	 Post Digestion Spike (PDS): 


A post-digestion spike was not performed on any sample in this SDG. 


E. 	 Duplicate sample: 


A duplicate analysis was not performed on any sample in this SDG. 


F. 	 Serial Dilution (SD): 

Serial Dilution analyses were performed on sample : VWAI-MW07
1112 (L2472-05DSD). 


Percent differences were within the QC limits. 


G. 	 Samples: 

60 
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No other unusual occurrences were noted during sample analysis. 

I certify that this data package is in compliance with the terms and 
conditions agreed to by the client and Spectrum, both technically and 
for completeness, except for the conditions noted above. Release of 
the data contained in this hardcopy data package has been 
authorized by the Laboratory Manager or designated person, as 
verified by the following signature. 

. ~...... .'.. L'. . 

..........~, ...... .
Jiia
Signed: ". . . -. 

Date: 12/27/12 
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SPECTRUM ANALYTICAL, INC. 
Featurillg 

HANIBAL TECHNOLOGY 

Data Flag/Qualifiers: 

u 	 Not Detected. This compound was analyzed-for but not detected. For most 
analyses the reporting limit (lowest standard concentration) is the value listed. 
For Department ofDefense programs, this is the Limit of Detection (LOD). 

J 	 This flag indicates an estimated value due to either 
• the compound was detected below the reporting limit, or 
• estimated concentration for Tentatively Identified Compound 

B 	 This flag indicates the compound was also detected in the associated Method 
Blank. The B flag has an alternative meaning for Inorganics analyses reported 
using CLP ILM-type metals forms, indicating a "trace" concentration below the 
reporting limit and equal to or above the detection limit. 

D 	 For Organics analysis, this flag indicates the compound concentration was 
obtained from a secondary dilution analysis 

E 	 This flag indicates the compound concentration exceeded the Calibration Range. 
The E flag has an alternative meaning for Inorganics analyses reported using CLP 
metals forms, indicating an estimated concentration due to the presence of 
interferences, as determined by the serial dilution analysis. 

P 	 This flag is used for pesticideslPCB/herbicide compound when there is a greater 
than 40% difference for detected concentration between the two GC columns used 
for primary and confirmation analyses. This difference typically indicates an 
interference, causing one value to be unusually high. The lower of the two values 
is generally reported on the Form 1, and both values reported on the Form 10. 

A 	 Used to flag semivolatile organic Tentatively Identified Compound library search 
results for compounds identified as aldol condensation byproducts. 

N 	 Used to flag results for volatile and semivolatile Organics analysis Tentatively 
Identified Compounds where an analyte has passed the identification criteria, and 
is considered to be positively identified. For Inorganics analysis the N flag 
indicates the matrix spike recovery falls outside of the control limit. 

* 	 For Inorganics analysis the * flag indicates Relative Percent Difference for 
duplicate analyses is outside of the control limit. 

175 Metro Center Boulevard· Warwick, RI 02886-1755·401-732-3400· FAX 401-732-3499 

www.spectrum-analytical.com 
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SPECTRUM ANALYTICAL, INC. 
FeaJur;Jlg 


HANIBAL TECHNOLOGY 


Sample ID Suffixes 

DL 	 Diluted analysis. The sample was diluted and reanalyzed. The DL may be 
followed by a digit if more than one diluted reanalysis is provided. The DL suffix 
is not attached to an analysis initially performed at dilution, only to reanalyses 
performed at dilution 

RE Reanalysis. Appended to the client sample ID to indicate a reextraction and 
reanalysis or a reanalysis ofthe original sample extract 

RA Reanalysis. Appended to the laboratory sample ID indicates a reanalysis of the 
original sample extract. 

RX Reextraction. Appended to the laboratory sample ID indicates a reextraction of 
the sample. 

MS Matrix Spike. 

MSD Matrix Spike Duplicate 

DUP Duplicate analysis 

SD Serial Dilution 

PS Post-digestion or Post-distillation spike. For metals or inorganic analyses 

175 Metro Center Boulevard· Warwick, RI 02886-1755·401-732-3400 · FAX 401-732-3499 
www.spectrum-analytical.com 
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,:~~ ~~~L ' " 
Special Handling: 

TAT- Indicate Date Needed: fl:9c07J//e4d•' ~'" ''''\~~:~'ilir..l ::. I (;~',~ -";;1 CHAIN OF CUSTODY RECORD~~~~;I';1 ' 7J:~~s1l All IAIs subject to laboratory approval. 
Min, 24-hour notification needed for rushes . 

SPECffiUM ANALYTICAL-INC 

Page~of~ 
. Samples disposed of after 30 days unless 

Featuring otherwise instructed, HANJBAL TECHNOLOGY 

Report To: 1}1;c;hae! rnm/c;-n/ Invoice To: llfj?; Project No.: 3'l~£j&\ ;=xrk
l£O)O (J.;.I]d;1.t::.avcccc;vrER. D& ~LA/1e/i6T' 
Ctf!1/V[7.LL.- V t//J :;;0i.6.1. 

Site Name: 0B;7;tr!6 I~ /)q'cr 

{;'?/ - ;21.2:.  rJ:;14 Location: I/L~~ State: p/S. 
Sampler(s): C&.-;ahV,' T tlcro 

Project Mgr.: 5:iccko ~/rl P.O, No.: RQN: r

I=Na}S20 3 2=HCl 3=H2 S04 4=HN03 5=NaOH 6=Ascorbic Acid 7=CH3OH '.' List preservative code below: .:' :'.:.: .. 

8= NaHS04 9= iJI/I;'" 10= H'zfl::dl 11= tJ/1) 0 9 Jf!Jr fa ;: ' Notes:" 
,. ·x. 

DW=Drinking Water GW=Groundwater WW=Was tewater Containers: Analyses: '. QNQC Reporting Level 

O=Oil SW= Surface Water SO=Soil SL=Sludge A=Air 

~~~ 
-

-~<I) 

~ o Level I o Level II<I) 
<I) 

~ ~X]= X2= X3= ~ '" <I) 

~~ ~ '" (5 '" ~ ,~~ o Level III o Level IV ;; 
~ 6 u \ ' ~ 

G=Grab C=Composite <t: .n 
.:.... :s ~ fti o Other 
'" <I)

0 ~ 
(1) , 

'" If) ~(l) 'E > u ii: "'<) 

~ ~, 
State specific reponing standards:0. "-< '+-< '+-< '+-< 

~ ~ >. '" 0 0 0 0 

~Lab Id: Sample Id: Date: Time: 
f-< ~ :jj: :jj: :jj: :jj: ~ 

~'-I7;)-o ( VWAr-/1v/ot{-lll.;I.. /'1b31iJ... 0105 IGirl 4 :< 0 ~ 
""'j a I I';:z .;:l 

r - 0) VW4r-~wdl-//;;z-//lS ) 090S Cv..I a ~ 0 0 ;i a 0 0 0 
I Ci( vwm:;- j'IIwcfC!- /1/;1.-.50 0905" ON 9 ;;;t cJ 0 ?. ~ 0 d (') 

~ 

0;;;> VW,.9z--EM -/Icl-Ri;;l.. I 09(;;0 /JQ. ~ ~ 0 0 :2 ;;( 0 0 _ C! 

<::1 
~Q3 /W/JZ'-/'1Wo<;i-//I:1.... I J/~.c; C:w 4 d.. 0 a ;?. ' ~ j r ~ 

Cd<-O;)' -04 1W"/1-,r- /&7/- li;1E/::J... 
W IICfS TI3 ~ n d 0 (') do d 0 0 RfB he." #,:I/ye, 

o E-mail to 
Relinquished by: Received by: , Date: Time: 

EDD Format 
~'?-'9___ , 

~ F-cdlx !;:/7P /n /3:/0 

~c-tcr X \~MM;;JZ ~';; 7< /7)) lrid-<1il:i 1(/ ;s-I-j , 
Condition upon receipt: ~ed 0 Ambient kc 'I ~ 3" 0 

~-.... 
175 Metro Center Boulevard 0 Warwick, RI 02886-1755 • 401-732-3400· Fax 401-732-3499· www.spectrum-analyticaLcom!-'"": 

www.spectrum-analyticaLcom


• 
Special Handling: ~F·· ij.::~,. , . 

,~I .~." .'~ . TAT-Indicate Date Needed: .FJq;CJ:fvT/(/»; 

." ":'i\li\ . . i - ,!li'. 'h' CHAIN OF CUSTODY RECORD All TATs subject to laboratory approval. .4Il~f~~· ~\]~i~\' .' ·'r·<": ~. Min. 24-hour notification needed for rushes. 
SPECTRUM ANALYTlCAL, IKC 

Page-.Lof I 
. Samples disposed of after 30 days unless 

Featuring otherwise instructed. HANIBAL TECHNOLOCY 

Report To: &chaei 2om6cn/ Invoice To: I~ CC//I/!??/9<7T Project No.: 39;tLf?5. ;::;z: FI< 
iG?IO CO~a=~ .as. 

Site Name: ~e-.5" f'8. .&fCTCt:l,/;/v~~ , V,hl ;;;;OlE I 
6 '7L - ;;Z);:J.. -' '/324 Location: l/;~u~ State: rR 

Sampler(s): I?,go/hV 7: !lor/J.
Project Mgr.: P.O. No.: RQN: 

I=Na2S203 2=HCI 3=H2S04 4=HN03 5=NaOH 6=Ascorbic Acid 7=CH3OH .List preservative code below: 
Notes: .

8=NaHS04 9= '~Kit; 10= 11= 6 .if/A 4 I M'JJ Cj " 

DW=Drinking Water GW=Groundwater WW=Wastewater Containers: Analyses: QAJQC Reporting Level 

O=Oil SW= Surface Water SO=Soil SL=Sludge A=Air V) 
, 

~~ ,~ 
. ~ I o Level I o Level ITV) 

tt)~ 'XI= . X2= X3= U) '" 
V) 

Cii 6 
C/) 

~ ~ o Level III o Level IV
:> -"2 

a~ ~~ .~.... c.? 0<1.) o Other G=Grab C=Composite « ..0 ... 
I '" V) 

1i I
0 5 <1.) '" <1.) .~ > « G p:; 

~ State specific reporting standards: 
! 

0, .l: ..... "-' ..... ..... 
~» '" 0 0 0 0 

Lab Id: Sample Id: Date: Time: 
r :E '1t '1t '1t '1t § ~ 

0}1,H;" d5' VWm--/1WOr//};;... . II f)..~/rc).. CT'lIS ,£.1"/ L/ .;<. a ;z :;z... ;;<. I / ~ 
J 

, 
~ i/wlU-;iJWC/7f'-III;), C79,;z.o :GW d-.. ~ 0 0 ;z. :;z. 0 CJ 0' 

\ - :>1 !W/J:T-£l3o/-//;J. 'tt;J. I~S iA:< -:::;z :;;t 0 0 :::z d o 0 CJ 
v , 

,;b1I11:;..- 7l3o! - 1/7l'a. 
-J/ 1/00 TB ~ C)~)..4 ·?)-- 6"i 0 0 :-;z. 0 0 0 <3 ~7B hct.5kelnrcl 

I 

o E-mail to 
Relinquished by: .. Received by: Date: Time: 

.~J 
~ .--:;;;:> ~.dLx (Ii;o-/Q-.EDD Format j 

-1 !~<O 

kA~ X-' ~/7 Y ~ V /// II /36/,.) /0: d> 
Condition upon receipt: ~ced 0 AmbientAOC Is < -/

()1 

~ 

~~ 

~. 

~ ..., 175 Metro Center Boulevard 0 Warwick, RI 02886-1755 • 401-732-3400 • Fax 401-732-3499 • www.spectrum-analytical.com 
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Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division 

Received By: ~ Ipage 01 of 00 

Reviewed By: ' 'cf Jc.::.-fV ILog-in Date 11/29/201 2 

Work Order: L2472 IClient Name: CH2M Hill, Inc. 

Project Name/Event: CTO-0083' Vieques AOC E and I 

Remarks: (1 / 2) Please see associated Preservation (pH) Soil HeadSpace 
sample / extract ' transfer logbook pages or Air Bubble > 
submitted with this data package . 

Lab Sample IO HN03 H2SO4 HCl NaOH H3P04 VOA or equal to 1/4" 
Matrix' 

l. Custody Seal(s) ~sent 
L2472-01 <2 <2 ASCORBIC 

C Intac~oken L2472-02 ASCORBIC 

2 . Custody Seal Nos. N/A L2472-03 <2 <2 ASCORBIC 

Traffic Reports! Chaine presen~sent L2472-04 H
3. 

of Custody Records 
(TR!COCs) or Packing
Lists 

4. AirbHl C AirBill~icker 

C presen~sent 

5 . Airbill No. FedEx 8763 4395 6027, 

6. Sample Tags Prese / Absent [) 
Sample Tag Numbers 

Listed / 

ot Listed on Cha~ 
of-Custody I 

i 
7. Sample Condi tion Intact~oken / ; 

Leaking 

8. Cooler Temperature Prese / Absent J)Indicator Bottle 

9. Cooler Temperature 4,3 °c 

10. Does information on Y~NO )TR!COCs and sample 
tags agree? 

11. Date Received at 11/29/2012
Laboratory 

12. Time Received 10:54 

Sample Transfer 

Fraction (1) TVOA! VOA Fraction (2) SVOA!P~ST/ARO 

Area # Area # 

By By 

On On 

IR Temp Gun IO:MT 1 VOA Matrix Key: 

CoolantCondition: ICE US " Unpreserved Soil A=Air 

Preservative Name/Lot No: UA = Unpreserved Aqueous H= HCI 

M = MeOH E = Encore 

N = NaHS04 F =·Freeze 

See Sample Condition Notification/Corrective Action Form Yes~ 

RadOK~No 
-

VlO; 1247Z I CIO;003 an. I CW1D.OOS ((fl. 

Sample Condition Form 6('J ;' ')
t'":t v "



Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division 

Rece~ved By; \!w Ipage 01 of 00 

Reviewed By: lLog-in Date 11/30/2012P-1~ 
Work Order~L247 2 IClient Name; CH2M Hill, Inc . 

Project Name/Event: CTO-OOS3 Vieques AOC E and I 

Remarks: (1/2) Please see associated 
sample/extract transfer logbook pages 
submitted with this 'data package. 

1. Custody Seal(s) C presen~sent 
C Intac~oken 

2. Custody Seal Nos. N/A 

3. Traffic Reports/ Chain~sent 
of Custody Records 
(TR /COCs) or Packing 
Lists 

4 . llirbill C AirBill / icker 

C Present / sent 

5. Airbill No. FedEx 8763 4395 6049 

6 . Sample Tags Prese / Absent I 
Sample Tag Numbers 

Listed / 

ot Listed on Cha~ 
of -Custody I 

-----7. Sample Condi tion Intac~Oken/ 
Leaking 

8. Cooler Temperature ~sentIndicator Bottle 

9. Cooler Temperature 1. 5. ·C 

10, Does information on ~~NO ITR/COCs and sample 
tags agree? 

11. Date Received at 11/30/2012
Laboratory. 

l2. Time Received 10;25 

Sample Trans fer 

Fraction . (1) TVOA/vOA Fraction (2) SVOA/PEST/ARO 

Area # Area # 

By By 

On On 

IR Temp Gun ID;MT-87 

CQolantCondition: ICE 

Preservative Name/Lot No: 

Preservation (pH) Soil HeadSpace 
or Air Bubble > 

Lab Sample ID HN03 H2SO4 HCl NaOH H3P04 
VOA or equal to 1/4" 

Matrix 

L2472-05 <2 ASCORBIC 

L2472-06 ASCORBIC 

L2472-07 ASCORBIC 

L2472-08 H 
, 

r;OA Matrix Key: 

US = Unpreserved Soil A= Air 

UA = Unpreserved Aqueous H =HCI 

M =MeOH E =Encore 

N =: NaHS04 F =Freeze 

----------See Sample Condition Notification/Corrective Action Form Yes v.. No ~ -

RadOK~No 
WO: U.472I Cl0:ooJ817 f CWlO.OOSU\ 

Sample Condition ,Form 7 ' / ! 
; • .;- "" !", jU':t '1: 



USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 
I. 	 PACKAGE COMPLETENESS AND DELIVERABLES 

CASE NUMBER: L,Jtf1l: LAB: 0(Jtt fvVcWl /llitLlyhctiJ 
SITE NAME: VI eaIA,ts Me::!· 

I 

1.0 	 Data Completeness and Deliverables 

1.1 	 Has all data been submitted in CLP deliverable 
format or CLP Forms Equivalent? ~-

ACTION: 	 If not, note the effect on review of the data in 

the Data Assessment narrative. 


2.0 	 Cover Letter, SDG Narrative 

2.1 	 Is a laboratory narrative, and/or cover letter 
signed release present? ~ 

2.2 	 Are case number and SDG number(s) contained 

in the narrative or cover letter? 
 « 

ACTION: 	 If not, note the effect on review of the data in 

the Data Assessment narrative. 


II. 	 VOLATILE ANALYSES 

1.0 	 Traffic Reports and Laboratory Narrative 

1.1 	 Are the Traffic Reports, and/or Chain of Custodies 

from the field samplers present for all samples 

sign release present? 
 « 

ACTION: 	 If no, contact the laboratory/sampling team for replacement 
of missing or illegible copies. 

1.2 	 Is a sampling trip report present (if required)? ~____ 

1.3 	 Sample Conditions/Problems 

- 6 VOA-
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YES NO N/A 

1. 3.1 Do the Traffic Reports, Chain of Custodies, or Lab 
Narrative indicate any problems with sample receipt, 
condition of samples, analytical problems or special 
notations affecting the quality of the 
data? _ K 

ACTION: 	 If all the VOA vials for a sample have air bubbles or the 
VOA vial analyzed had air bubbles, flag all positive results 
"J" and all non-detects "R". 

ACTION: 	 If any sample analyzed as a soil, other than TCLP, contains 
50%-90% water, all data should be flagged as estimated 
("J"). If a soil sample, other than TCLP, contains more than 
90% water, flag all positive results "JU and all non-detects 
"R U 

• 

ACTION: 	 If samples were not iced or if the ice was melted upon 
receipt at the laboratory and the temperature of the cooler 
was elevated (>10°C), flag all positive results "J" and all 
non-detects non "UJ" . 

/y 	 II /Z&r 2Cf/IZ w 1/ /3D/I1
2.0 	 Holding Times Jv 	 ill zq - 30/12- t Iv5- ,-/t'~ 

2.1 	 Have any volatile holding times, determined from date of 
collection to date of analysis, been exceeded? K 
The maximum holding time for aqueous samples is 14 days. 

The maximum holding time for soils non aqueous samples is 14 
days. 

NOTE: 	 If unpreserved, aqueous samples maintained at 4°C for 
aromatic hydrocarbons analysis must be analyzed within 7 
days. If preserved with HCL acid to a pH<2 and stored at 
4°C, then aqueous samples must be analyzed within 14 days 
from time of collection, For non-aqueous samples for 
volatile components that are frozen (less than 7°C) or are 
properly cooled (4°C ± 2°C) and perserved with NaHS04 , the 
maximum holding time is 14 days from sample collection. If 
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,,':tD/ 6 



USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

uncertain about preservation, contact the laboratory 
/sampling team to determine whether or not samples were 
preserved. 

ACTION: 	 Qualify sample results according to Table 1: 

Table 1. Holding Time Actions for Trace Volatile Analysis 

Matrix Preserved Criteria Action 

Detected Associa ted Non-Detected Associated 
Compounds Compounds 

Aqueous No :> 7 days No qualifications 

No >- 7 days J R 

Yes ~ 14 days No qualifications 

Yes > 14 days J R 

Non Aqueous No :> 14 days J R 

Yes :> 14 days No qualificaLions 

YeslNo >- 14 days J R 

3.0 	 Surrogate Recovery (CLP Form II Equivalent) 

3.1 	 Have the volatile surrogate recoveries been listed on Surrogate 
Recovery forms for each of the following matrices: 

a. 	 Water ~-
b. 	 Soil Ll 

3.2 	 If so, are all the samples listed on the appropriate Surrogate 
Recovery forms for each matrix: 

a. 	 Water 1::( 

b. 	 Soil Ll 

ACTION: 	 If large errors exist, deliverables are unavailable or 

information is missing, document the effect(s) in Data 


- 8 VOA
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YES NO N/A 

Assessments and contact the laboratory/project 
officer/appropriate official for an explanation 
/resubmittal, make any necessary corrections and 
document effect in the Data Assessment. 

3.3 	 Were the surrogate recovery limits followed per Table 2. If 
Table 2 criteria were not followed, the laboratory may use in
house performance criteria (per SW-846, Method BOOOC, section 
9.7). Other compounds may be used as surrogates, depending upon 
the analysis requirements. p ~--

Table 2. Surrogate Spike Recovery Limits for Water and Soil/Sediments 

DMC Recovery Limits (%)Water Recovery Limits Soil/Sediment 

4-Bromof1uorobenzene 80-120 70-130 

Dibromof1 uoromethane 80-120 70-130 

Toluene-dg 80-120 70-130 

Dichloroethane-d4 80-120 70-130 

Note: 	 Use above table if labo~atory did not provide 

in house recovery criteria. 

Note: 	 Other compounds may be used as surrogated depending upon the 

analysis requirements. 

3.4 	 Were outliers marked correctly with an asterisk? v ~ 

ACTION: 	 Circle all outliers with a red pencil. 

3.5 	 Were one or more volatile surrogate recoveries out of 
specification for any sample or method blank. Table 2. V 

~ 

V'. 
If yes, were samples reanalyzed? 	 ~ 

V 
Were 	method blanks reanalyzed? ~ 

- 9 VOA
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YES NO N/A 

ACTION: If all surrogate recoveries are > 10% but 1 or more 
compounds do not meet method specifications: 

1. 	 Flag all positive results as estimated ("JII). 
2. 	 Flag all non-detects as estimated detection limits 

("UJ") when recoveries are less than 
the lower acceptance limit. 

3. 	 If recoveries are greater than the upper acceptance 
limit, do not qualify non-detects, but qualify positive 
results as estimated "Ju. 

If any surrogate has a recovery of < 10%: 

1. 	 Positive results are qualified with ("JII). 
2. 	 Non-detects for that should be qualified as unusable 

( "R ") . 

NOTE: 	 Professional judgement should be used to qualify 

data that have method blank surrogate recoveries 

out of specification in both original and 

reanalyses. The basic concern is whether the blank 

problems represent an isolated problem with the 

blank alone or whether there is a fundamental 

problem with the analytical process. If one or 

more samples in the batch show acceptable 

surrogate recoveries, the reviewer may choose the 

blank problem to be an isolated occurrence. 


3.6 	 Are there any transcription/calculation errors v 
between raw data and reported data? 	 Ll 

ACTION: If large errors exist, take action as specified in 

section 3.2 above. 


4.0 	 Laboratory Control Sample(Form III/Equivalent) 

4.1 	 Is the LCS prepared, extracted, analyzed, and 

reported once for every 20 field samples of a simi~~ 
matrix, per SDG. ___ JI;. 

~.':~~.- 10 VOA ~"'.' 	 " :. -,' "'
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YES NO N/A 

Note: LCS consists of an aliquot of a clean (control) matrix 
similar to the sample matrix and of the same weight or 
volume. 

ACTION: 	 If any Laboratory Control Sample data are missing, 
call the lab for explanation /resubmittals. Make 
note in the data assessment. 

4.2 	 Were the Laboratory Control Samples analyzed at the required 
frequency for each of the following matrices: 

A. 	 Water ~-
B. 	 Soil Ll 

C. 	 Med Soil Ll 

Note: 	 The LCS is spiked with the same analytes at the same 
concentrations as the matrix spike (SW-846 8000C, Section 
9.S). If different make note in data assessment. 
Matrix/LCS spiking standards should be prepared from 
volatile organic compounds which are representative of the 
compounds being investigating. At a minimum, the matrix 
spike should include 1,1-dichloroethene, trichloroethene, 
chlorobenzene, toluene, and benzene. 

ACTION: 	 If any MS/MD, MS/MSD or replicate data are 
missing, take the action specified in 3.2 above. 

4.3 Have 	 in house LCS recovery limits been developed (Method 8000C, 
Sect 9.7). 	 M __. __ 

4.4 	 If in house limits are not developed, are LCS acceptance recove~ 
limits between 70 - 130% (Method BOOOc Sect 9.S)? Ll ___ ~ 

4.5 	 Were one or more of the volatile LCS recoveries outside the in 
house laboratory recovery criteria for spiked analytes? If in 
house limits are not present use 70 - 130% recovery limi~ 

. 11 YOA
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YES NO N/A 
Table 3. LCS Actions for Volatile Analysis 

Criteria Action 

Detected Spiked 
Compounds 

Non-Detected Spiked 
Compounds 

%R > Upper 
Acceptance 
Limit 

J No Qualifiers 

%R < Lower 
Acceptance 
Limit 

J UJ 

Lower Acceptance 
Limit s %R 

No Qualifications 

vlD/rL -- fVJW04 - 11/75.0 	 Matrix Spikes(Form III or equivalent) 

Are all data for matrix spike and matrix duplicate5.1 
or matrix spike duplicate (MS/MD or MS/MSD) d	 _present and complete for each matrix? 

The laboratory should use one matrix spike and aNOTE: 
duplicate analysis of an unspiked field sample if 
target analytes are expected in the sample. If 
the sample is not expected to contain target 
analytes, a MS/MSD should be analyzed (SW-846, 

Method 8260B, Sect 8.4.2). 

Have 	MS/MD or MS/MSD results been summarized on5.2 	 Mmodified CLP Form III? 

If any data are missing take action as specifiedACTION: 

in section 3.2 above. 


5.3 	 Were matrix spikes analyzed at the required frequency for 
each of the following matrices? (One MS/MD, MS/MSD or 
laboratory replicate must be performed for every 20 samples 

- \2 VOA
~ 	 , J'r_ 1 

~,. ,, 'c· tJ 5 L 



MS 

USEPA Region II 
SW846 Method 8260B VOA 

Date: August 2008 
SOP: HW-24, Rev. 2 

YES NO N/A 

of similar matrix or concentration level. 
one to ten samples per month are required 

per month [page 8000C, section 9.5.)) 

Laboratories analyzing 
to analyze at least one 

a. 

b. 

c. 

Note: 

Water H _ 
Waste Ll. 

Soil/Solid Ll. 

The LCS is spiked with the same analytes at the same 
concentrations as the matrix spike (SW-846 8000C, Section 
9.5). If different make note in data assessment. 
Matrix/LCS spiking standards should be prepared from 
volatile organic compounds which are representative of the 
compounds being investigating. At a minimum, the matrix 
spike should include l,l-dichloroethene, trichloroethene, 
chlorobenzene, toluene, and benzene. The concentration of 
the LCS should be determined as described SW-Method 8000C 
Section 9.5. 

ACTION: If any MS/MD, MS/MSD or replicate data are 
missing, take the action specified in 3.2 above. 

5.4 

5.5 

Have in house MS recovery limits been developed (Meth9d 8000e, 
Sect 9.7)for each matrix. ~ ___ 

Were one or more of the volatile MS/MSD recoveries 
outside of the in-house laboratory recovery criteria 
for spiked analytes? If none are present, then use 70-13~ 
recovery as per SW-846, 8000C, Sect. 9.5.4. Ll. ______ 

ACTION: Circle all outliers with a red pencil. 

NOTE: If any individual % recovery in the MS (or MSD) falls 
outside the designated range for recovery the reviewer 
should determine if there is a matrix effect. A matrix 
effect is indicated if the LCS data are within limits but 
the MS data exceeds the limits. 
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NOTE: 

Note: 

Note: 

YES NO NJA 

No qualification of data is necessary on MS and MSD data 
alone. However, using informed professional judgement, the 
data reviewer may use MS and MSD results in conjunction with 
other QC criteria to determine the need for some 
qualification. 

The data reviewer should first try to determine to what 
extent the results of the MS and MSD affect the associated 
data. This determination should be made with regard to he 
MS and MSD sample itself, as well as specific analytes for 
all samples associated with the MS and MSD. 

In those instances where it can be determine that the 
results of the MS and MSD affect only the sample spiked, 
limit qualification to this sample only. However, it may be 
determined through the MS and MSD results that a laboratory 
is having a systematic problem in the analysis of one or 
more analytes that affect all associated samples, and the 
reviewer must use professional judgement to qualify the data 
from all associated samples. 

Note: The reviewer must use professional judgement to determine 
the need for qualification of non-spiked compounds. 

ACTION: Follow criteria in Table 4 when professional judgement deems 
qualification of sample. 

Table 4. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Actions for 
Volatile Analysis 

Criteria Action 

Detected Spiked Non-Detected Spiked 
Compounds Compounds 

%R > Upper Acceptance Limit J No Qualifiers 

%R < Lower Acceptance Limit J UJ 

Lower Acceptance Limit :> %R No Qualifications 
--
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YES NO N/A 

6.0 	 Blank (CLP Form IV Eguivalent) 

6.1 	 Is the Method Blank Summary form present? ~-
6.2 	 Frequency of Analysis: Has a method blank been 


analyzed for every 20 (or less) samples of 

similar matrix or concentration or each extraction 

~. 


batch? Ll 


6.3 	 Has a method blank been analyzed for each GC/MS ~ .system used ? 

ACTION: 	 If any blank data are missing, take action as 

specified above (section 3.2). If blank data is 

not available, reject ® all associated positive 

data. However, using professional judgement, the 

data reviewer may substitute field blank data for 

missing method blank data. 


6.4 	 Chromatography: review the blank raw data 
chromatograms, quant reports or data system 

printouts. 


Is the chromatographic performance (baseline 
stability) for each instrument acceptable for V 
volatile organic compounds? 	 Ll 

7.0 	 Contamination 

NOTE: 	 "Water blanks", "drill blanks" and "distilled water blanks" 
are validated like any other sample and are not used to 
qualify the data. Do not confuse them with the other QC 
blanks discussed below. 

7.1 	 Do any method/instrument/reagent blanks have positive 
results for target analytes and/or TICs? When applied 
as described below, the contaminant concentration in 
these blanks . are multiplied by the sample dilution factor 
and corrected for percent moisture where necessary. V 

Ll 
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YES NO N/A 

7.2 Do any field/rinse blanks have positive 
volatile organic compound results? M 

ACTION: 

NOTE: 

ACTION: 

Prepare a list of the samples associated with each 
of the contaminated blanks. (Attach a separate 
sheet.) 

All field blank results associated to a particular 
group of samples (may exceed one per case or one 
per day) may be used to qualify data. Blanks may 
not be qualified because of contamination in 
another blank. Field blanks must be qualified for 
surrogate, or calibration QC problems. 

Follow the directions in Table 5 below to qualify 
sample results due to contamination. Use the 
largest value from all the associated blanks. 

v{)j 1t-1. - --rf)O { - (( 115/ z.. 

VWA-J: - r!7D( -{(~1)/~ 

VuJA-L-- fY;D/ - II Vr I~ 
vi ID r.t-~ - e:F70( - 1\ ~q It, 
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Table 5. 	 Volatile Organic Analysis Blank Contamination Criteria 

Blank Type Blank 
Result 

Sample Result Action for Samples 

Detects Not detected No qualification 

< CRQL* 
< CRQL 

> CRQL 

Report CRQL value with a U 

Use professional judgement 

Method, 
Storage, 
Field, 
Trip, 
Instrument** 

> CRQL* 

< CRQL 

> CRQL and < 
blank 

contamination 

2: CRQL and 2: 
blank 

contamination 

Report CRQL value with a U 

Report the concentration 
for the sample with a 

U, or qualify the 
data as unusable R 

Use professional judgement 

CRQL* 
< CRQL 

> CRQL 

Report CRQL value with a U 

Use professional judgement 

Gross 
contam
ination 

Detects Qualify results as 
unusable R 

* 	 2x the CRQL for methylene chloride, 2-butanone, and acetone 

** 	 Qualifications based on instrument blank results affect only the 

sample analyzed immediately after the sample that has target compounds 

that exceed the calibration range or non-target compounds that exceed 

100 ug/L. 


NOTE: 	 If gross blank contamination exists(e.g., saturated peaks, 
"hump-o-grams," "junk" peaks), all affected positive 
compounds in the associated samples should be qualified as 
unusable "R", due to interference. Non-detected volatile 
organic target compounds do not require qualification unless 
the contamination is so high that it interferes with the 
analyses of non-detected compounds. 
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YES 	 NO N/A 

7.3 	 Are there field/rinse/equipment blanks associated 
with every sample? ~-

ACTION: 	 For low level samples, note in data assessment 

that there is no associated field/rinse/equipment 

blank. Exception: samples taken from a drinking 

water tap do not have associated field blanks. 


8.0 	 GC/MS Apparatus and Materials 

8 . 1 	 Did the lab use the proper gas chromatographic 
column(s) for analysis of volatiles by Method 8260B? 
Check raw data, instrument logs or contact the lab 
to determine what type of column(s) was (were) use~_ 

NOTE: 	 For the analysis of volatiles, the method requires 

the use of 60 m. x 0.75 mm capillary column, 

coated with VOCOL(Supelco) or equivalent column . 

(see 	SW-846, page 8260B-7, section 4.9 . 2) 

ACTION: 	 If the specified column, or equivalent, was not used, 
document the effects in the Data Assessment. Use 
professional judgement to determine the acceptability of the 
data. 

9.0 	 GC/MS Instrument Performance Check (CLP Form V Equivalent) 

9.1 	 Are the GC/MS Instrument Performance Check forms 

present for Bromofluorobenzene (BFB), and do these 


forms list the associated samples with date/time 
 V 
analyzed? 	 Ll 

9.2 	 Are the enhanced bar graph spectrum and 

mass/charge (m/z) listing for the BFB 
 V 
provided for each twelve hour shift? 	 Ll 

9.3 	 Has an instrument performance check solution (BFB) 
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YES NO N/A 

been analyzed for every twelve hours of sample 
analysis per instrument? (see Table 4, SW-846, 
page 8260B-36) -~

ACTION: 	 List date, time, instrument 10, and sample 
analyses for which no associated GC/MS GC/MS tuning data are 
available. 

ACTION: 	 If the laboratory/project officer cannot provide missing 
data, reject ("RN) all data generated outside an acceptable 
twelve hour calibration interval. 

ACTION: 	 If mass assignment is in error, flag all associated sample 
data as unusable, "Ru. 

9.4 	 Have the ion abundances been normalized to m/z 95? ~ 
..Ll _ 

9.5 	 Have the ion abundance criteria been met for 
each instrument used? ~-

ACTION: 	 List all data which do not meet ion abundance 
criteria (attach a separate sheet). 

ACTION: 	 If ion abundance criteria are not met, take action as 
specified in section 3.2. 

9.6 	 Are there any transcription/calculation errors 
between mass lists and reported values? (Check at least I ~ 
two values but if errors are found, check more.) ___ 1:1 ___ 

9.7 	 Have the appropriate number of significant 
figures (two) been reported? ~-

ACTION: If large errors exist, take action as specified in 
section 3.2. 

9.8 Are the spectra of the mass calibration compounds ~table_.__ 

ACTION: 	 Use professional judgement to determine whether associated 
data should be accepted, qualified, or rejected. 
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YES NO N/A 

10.0 	Target Analytes (CLP Form I Eguivalent) 

10.1 	Are the Organic Analysis reporting forms 

present with required header information on each 

page, for each of the following: 


a. 	 Samples and/or fractions as appropriate ~
b. 	 Matrix spikes and matrix spike duplicates ~
c. 	 Blanks ~
d. 	 Laboratory Control Samples ~

10.2 	Are the reconstructed Ion Chromatograms, mass spectra for the 
identified compounds, and the data system printouts (Quant 
Reports) included in the sample package for each of the 
following? 

a. 	 Samples and/or fractions as appropriate ~
b. 	 Matrix spikes and matrix spike duplicates 

(Mass spectra not required) K 
~ c. 	 Blanks .D 

d. 	 Laboratory Control Samples ~

ACTION: 	 If any data are missing, take action 

specified in 3.2 above. 


10.3 	Is chromatographic performance acceptable with 

respect to: 


Baseline stability? 	 ~

- 20 VOA-
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YES NO 

V.Ll _ 

N/A 

Peak shape? ~-

Full-scale graph (attenuation)? ~-
Other: __________________________ 

ACTION: Use 
the 

professional judgement 
data. 

to determine the acceptability of 

10.4 Are the lab-generated standard mass 
volatile compounds present for each 

spectra of 
sample? 

iden~i~d 
.L1 ____ 

ACTION: If any mass spectra are missing, take action specified in 
3.2 above. If the lab does not generate their own standard 
spectra, make a note in the Data Assessment. If spectra are 
missing, contact the lab for missing spectra. 

10.5 Is the RRT of each reported compound within 
standard RRT in the continuing calibration? 

0.06 RRT units of 
~___ 

the 

10.6 Are all ions present in the standard mass spectrum at a 
relative intensity greater than 10% (of the most abun~t ion) 
also present in the sample mass spectrum? ~ ____ 

10.7 Do the relative intensities of the characteristic ions 
in the sample agree within ± 30% of the corresponding 
relative intensities in the reference spectrum? ~___ 

ACTION: Use professional judgement to determine 
acceptability of data. If it is determined that 
incorrect identifications were made, all such data 
should be rejected ("RH), flagged ("N") -
Presumptive evidence of the presence of the 
compound) or changed to non detected ("U H) at the 
calculated detection limit. In order to be 

I' 
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YES NO 	 N/A 

positively identified, the data must comply with the 
criteria listed in 9.6, 9.7, and 9.S. 

ACTION: 	 When sample carry-over is a possibility, 

professional judgement should be used to determine 

if instrument cross-contamination has affected any 

positive compound identification. 
 j1PflC;-

11.0 	Tentatively Identified Compounds (TIC) (CLP Form I/TIC Equivalent) 

11.1 	If Tentatively Identified Compound were required for this 
project, are all Tentatively Identified Compound reporting forms 
present; and do listed TICs include scan number or retention ~ 
time, estimated concentration and a qualifier? 1-1 ___ ___ 

NOTE: 	 Add "N" qualifier to all TICs which have CAS 

number, if missing. 


NOTE: 	 Have the project officer/appropriate official check the 
project plan to determine if lab was required to identify 
non-target analytes (SW-846, page 8260B-23, Sect. 7.6.2). 

11.2 	Are the mass spectra for the tentatively identified compounds 
and associated "best match" spectra included in the sample 
package for each of the following: 

~ a. 	 Samples and/or fractions as appropriate 1-1 

b. 	 Blanks 1-1 V 

ACTION: 	 If any TIC data are missing, take action specified 
in 3.2 above. 

ACTION: 	 Add ''IN'' qualifier only to analytes identified by a 
CAS#. 

NOTE: 	 If TICs are present in the associated blanks take 
action as specified in section 3.2 above. 
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YES 	 NO N/A 

11.3 	Are any priority pollutants listed as TIC compounds (i.e., an BN~ 
compound listed as a VOA TIC)? ~ ___~

ACTION: 	 1. Flag with "R" any target compound listed as a TIC. 

2. 	 Make sure all rejected compounds are properly 
reported if they are target compounds. 

11.4 	Are all ions present in the reference mass spectrum with a 
relative intensity greater than 10% (of the most abundant ion) 
also present in the sample mass spectrum? ~ 

11. 5 	 Do TIC and "best match" standard relative ion 1/intensities agree within ± 20%? 	 Ll 

ACTION: 	 Use professional judgement to determine acceptability of 
TIC identifications. If it is determined that an incorrect 
identification was made, change the identification to 
"unknown" or to some less specific identification (example: 
"C3 substituted benzene") as appropriate. Also, when a 
compound is not found in any blank, but is a suspected 
artifact of a common laboratory contaminant, the result 
should be qualified as unusable, "R". (Common lab 
contaminants: CO2 (M/E 44), Siloxanes (M/E 73), Hexane, Aldol 
Condensation Products, Solvent Preservatives, and related 
byproducts) . 

12 . 0 Compound Quantitation and Reported Detection Limits 

12.1 	Are there any transcription/calculation errors in 
organic analysis reporting form results? Check at 
least two positive values. Verify that the correct 
internal standard, quantitation ion, and average 
initial RRF/CF were used to calculate organic analysis 
reporting form result. Were any errors found? Ll t/ 

NOTE: 	 Structural isomers with similar mass spectra, but 

insufficient GC resolution (i.e. percent valley 

between the two peaks> 25%) should be 
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YES NO N/A 

reported as isomeric pairs. The reviewer should check the 
raw data to ensure that all such isomers were included in 
the quantitation (i.e., add the areas of the two coeluting 
peaks to calculate the total concentration). 

12.2 	Are the method CRQL's adjusted to reflect sample ~ dilutions 	and, for soils, sample moisture? ~ 

ACTION: 	 If errors are large, take action as specified in 

section 3.2 above. 


ACTION: 	 When a sample is analyzed at more than one 
dilution, the lowest detection limits are used 
(unless a QC accedence dictates the use of the 
higher detection limit from the diluted sample 
data). Replace concentrations that exceed the 
calibration range in the original analysis by 
crossing out the "E" and it's associated value on 
the original reporting form (if present) and 
substituting the data from the analysis of the 
diluted sample. Specify which organic analysis 
reporting form is to be used, then draw a red "X" 
across the entire page of all reporting forms that 
should not be used, including any in the summary 
package. 

13.0 Standards Data (GC/MS) 

13.1 	Are the Reconstructed Ion Chromatograms, and data system 
printouts (Quant Reports) present for initial and continuing 
calibration? 	 1V__ __ 

ACTION: 	 If any calibration standard data are missing, take action 
specified in section 3.2 above. 

14.0 GC/MS Initial Calibration (CLP Form VI Equivalent) 
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YES NO N/A 

14.1 Are the Initial Calibration reporting forms presen~ a~ 
complete for the volatile fraction? ~ ___ 

ACTION: 

ACTION: 

If any calibration forms or standard raw data are missing, 
take action specified in section 3.2 above. 

If the percent relative standard deviation (% RSD) is > 20%, 
(8000C-39)qualify positive results for that analyte "Ju. 

When % RSD > 90%,. Quclify all positive results for that 
analyte "J" and all non-detects results for that analyte 
\\ R" . 

14.2 Are all average RRFs > 0.050? ~-
NOTE: 

ACTION: 

ACTION: 

(Method Requirement) For SPCC compounds, the individual RRF 
values must be ~ the values in the following list. If 
individual RRF values reported are below the listed values 
document in the Data Assessment. 

Chloromethane 
1,1-Dichloroethane 
Bromoform 
Chlorobenzene 
l,l,2,2-Tetrachloroethane 

0.10 
0.10 
0.10 
0.30 
0.30 

Circle all outliers with red pencil. 

For any target analyte with average RRF < 0.05, or for the 

requirements for the 5 compounds in 14.2 above, qualify all 
positive results for that analyte "J" and all non-detect 
results for that analyte "R". 

14.3 Are response factors stable over the concentration ~e of the 
calibration. ~ 

NOTE: (Method Requirement) For the following CCC compounds, the 
%RSD values must be ~ 30.0%. If %RSD values reported are> 
30.0% document in the Data Assessment. 

- 25 VOA
II

" ~ . . "/ , .. , tIb '1 



USEPA Region II Date: August 2008 

SW846 Method 8260B VOA SOP: HW-24, Rev. 2 


YES NO N/A 

l,l-Dichloroethene 
Chloroform 
l,2-Dichloropropane 
Toluene 
Ethylbenzene 
Vinyl chloride 

ACTION: 	 Circle all outliers with a red pencil. 

ACTION: 	 If the % RSD is > 20.0%, or > 30% for the 6 compounds in 
14.3 above, qualify positive results for that analyte "J" 
and non-detects using professional judgement. When RSD > 
90%, qualify all positive results for that analyte "J" and 
all non-detect results for that analyte uRn. 

NOTE: 	 The above data qualification action applies regardless of 
method requirements. 

NOTE: 	 Analytes previously qualified "U" due to blank 

contamination are still considered as "hits" when 

qualifying for calibration criteria. 


if_14.4 	Was the % RSD determined using RRF or CF? 

If nO, what method was used to determine the linearity of the 
initial calibration? Document any effects to the case in the Data 
Assessment. 

14.5 	Are there any transcription/calculation errors in the 
reporting of RRF or % RSD? (Check at least two values but j1 
errors are found, check more.) U _V_ 

ACTION: 	 Circle errors with a red pencil. 

ACTION: 	 If errors are large, take action as specified in 

section 3.2 above. 


15.0 GC/MS Calibration Verification (eLP Form VIr Equivalent) 

- 26 VOA-
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SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

15.1 	Are the Calibration verification reporting forms pr~s~ and 
complete for all compounds of interest? ~ ____ 

15.2 	Has a calibration verification standard been analyzed ~br every 
twelve hours of sample analysis per instrument? ~ ___ 

ACTION: 	 List below all sample analyses that were not within twelve 
hours of a calibration verification analysis for each 
instrument used. 

ACTION: 	 If any forms are missing or no calibration 
verification standard has been analyzed twelve 
hours prior to sample analysis, take action as 
specified in section 3.2 above. If calibration 
verification data are not available, flag all 
associated sample data as unusable ("R"). 

15.3 	Was the % 0 determined froIT. the calibration verific~t}en 
determined using RRF or CF? 11( ___ 

If no, what method was used to determine the calibration 
verification? Document any effects to the case in the Data 
Assessment. 

15.4 	Do any volatile compounds have a % 0 (difference or drift) 
between the initial and continuing RRF or CF which exceeds~O% 
(SW-846, page 82608-19, section 7.4.5.2). 1-1 ____ __v/ _ 

NOTE: (Method Requirement) For the following CCC compounds, the %0 
values must be ~ 20.0%. If %0 values reported are> 20.0% 
document in the Data Assessment. 

1,1-Dichloroethene 
Chloroform 
1,2-Dichloropropane 
Toluene 
Ethylbenzene 
Vinyl chloride 

- 27 VOA
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USEPA Region II Date: August 2008 
SOP: HW-24, Rev. 2SW846 Method 8260B VOA 

ACTION: 

ACTION: 

NOTE: 

YES NO N/A 

Circle all outliers with a red pencil. 

Qualify both positive results and non-detects for the 
outlier compound(s) as estimated, "JH. When %0 is above 90%, 
qualify all positive results for that analyte "J" and all 
non-detect results for that analyte "R". 

The above data qualification action applies regardless of 
method requirements. 

15.5 Do any volatile compounds have a RRF < 0.05? 1-1 

NOTE: 

ACTION: 

ACTION: 

NOTE: 

(Method Requirement) For SPCC compounds, the individual RRF 
values must be ~ the values in the following list for each 
calibration verification. If average RRF values reported are 
below the listed values document in the data assessment. 

Chloromethane 
1,1-Dichloroethane 
Bromoform 
Chlorobenzene 
1, 1, 2,2-Tetrachloroethane 

0.10 
0.10 
0.10 
0.30 
0.30 

Circle all outliers with a red pencil. 

If RRF < 0.05, or < the requirements for the 5 compounds is 
section 15.5 above, q~alify all positive results for that 
analyte "J" and all non-detect results for that analyte "R". 

The above data qualification action applies regardless of 
method requirements. 

Internal Standards (CLP Form VIII Equivalent) 

16.1 Are the internal standard (IS) areas on the internal standard 
reporting forms of every sample and blank within the upper and 
lower limits (-50% to + 100%) for each initial mid-~o~t 

calibration (SW-846, 8260B-20, Sect. 7.4.7)? ~ ___ 

- 28 VOA
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SOP: HW-24, Rev. 2SWB46 Method 8260B VOA 

ACTION: 

ACTION: 

Sample 10 

ACTION: 

YES NO N/A 

If errors are large or information is missing, take action 
as specified in section 3.2 above. 

List each outlying internal standard below. 

1. 

IS # Area Lower Limit Area Upper Limit 

_-----I--I-+-l,AA~__
/ V 

(Attach additional sheets if necessary.) 

If the internal standard area count is 
outside the upper or lower limit, flag 
with "J" all positive results quantitated 
with this internal standard. 

2. Do not qualify non-detects when the 
associated IS are counts area> + 100%. 

3. If the IS area is below the lower limit « -

50%), qualify all associated non-detects (U
values) "J". 

4. If extremely low area counts are reported « -

25%) or if performance exhibits a major abrupt 
drop off, flag all associated non-detects as 
unusable "RU and positive results as estimated 
\\J" .. 

16.2 Are the retention times of all internal standards within 30 
seconds of the associated initial mid-point calibra~i~ standard 

(SW-846, 8260B-20, Sect. 7.4.6)? .L.kr' __ _ 

ACTION: Professional judgement should be used to qualify data if the 
retention times differ by more than 30 seconds. 
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YES NO N/A 

17.0 Field Duplicates 

17.1 	Were any field duplicates submitted for 

volatile analysis? ~ 


ACTION: 	 Compare the reported results for field duplicates and 

calculate the relative percent difference . 


ACTION: 	 Any gross variation between field duplicate 

results must be addressed in the Data Assessment . 

However, if large differences exist, take action 

specified in section 3 . 2 above. 


VWI11 -fl/IWD 'l -I/ (2. '> 4v.-ai ;M1 ~ 
lVtJJft1-- WW)01f-(II~ () r 
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FIELD DUPLICATE SAMPLE SUMMARY 

Sample 10: 
Duplicate Sample 10: 

VWAI-MW07-1112 
VWAI-MW07P-1112 

Water: RPD>30% 
Soil: RPD>30% 

Compound Sample Cone. Dup. Sample Cone. %RPD 
benzene 0.82 200 

#DIV/O! 
#DIV/O! 
#DIV/OI 
#DIV/O! 
#DIV/OI 
#DIV/O! 
#DIV/OI 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/OI 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 

COMMENTS: Qualify benzene as estimated. 

* one of the results below the LaD 
only results with both above the LaD are reported 

0, 0 




OataQua/ VOA 

Initial Calibration Date: 11 /26/2012 

RRF and %RSD Calculations: 
Compound Name: 1,2-diehloroethane 
Lab Value: 0.546 

Area of Compound 
Area of Internal STD 
Cone. ofInternal STD 
Cone. of Compound 
Calculated RRF 

1025756 
939357 

50 
100 

0.546 

Compound Name: benzene 
Lab Value: 7.7 

RRF ofSTD 1 0.9470 
RRF ofSTD 2 0.9830 
RRF ofSTD 3 0.8970 
RRF ofSTD 4 0.8660 
RRF ofSTD 5 0.7840 
RRF ofSTD 6 0.9050 
Calculated % RSD 7.7 

Continuing Calibration File ID: 11 /30/2012 
RRF and %D Calculations: 

Compound Name: 1,2-diehloropropane 
Lab Value: 0.460 

Area of Compound 386446 
Area of Internal STD 840654 
Cone. of Internal STD 50 
Cone. of Compound 50 
Calcu lated RRF 0.460 

Compound Name: 1,2-diehloroethane 
Lab Value: 4.0 

Average RRF 0.596 
Calibration Cheek RRF 0.572 
Calculated % D 4.0 

~ " ." 0'7 1 




DataQual VOA 

SAMPLE CALCULATION 

Sample ID: VWAI-MW04-1112 
Standard ID: 11/30/2012 
Compound: benzene 
Concnetration: 2.2 ug/L 

Water (ug/L) Soil (ug/Kg) Soil ug/Kg) 
Area of Compound 52376 
Area of Internal STD 795127 
Cone. of Internal (n9) 250 250 
RRF of Compound 1.481 
Dilution Factor 1 1 
Weight of Sample NA 
Volume of Sample 5 NA 
% Moisture NA 

-
Aliquot of sample NA NA 

-
Concentration 2.22 #DIV/O! #DIV/O! 

Sample 
Standard 

RT of Internal STD 
4.476 
4.477 

RT of Compound 
4.232 
4.233 

RRT 
0.945 
0.945 

072 



USEPA Region II Date: August, 2008 
SOP HW-22 Rev.4SW846 Method 82700 (Rev.4, January 1998) 

E 

A 

YES NO N/A 

The concentration of this analyte exceeds the calibration range 
of the instrument. 

Indicates a Tentatively Identified Compound (TIC) is a suspected 
adol-condensation product. 

X,Y,Z- Laboratory defined flags. The data reviewer must change these 
qualifiers during validation so that the data user may 
understand their impact on the data. 

1. PACKAGE COMPLETENESS AND DELlVERABLES 

CASE NUMBER: L;<J 7J LAB: ,S.tJfL)nli11 :!ln4tqhed 
SITE NAME: llteq~ 40G1

1.0 Data Completeness and Deliverables 

1.1 Has all data been submitted in CLP deliverable 
format? 

ACTION: If not, note the effect on review of the data 
in the data assessment narrative. 

2.0 Cover Letter, SDG Narrative 

2.1 Is a laboratory narrative or cover letter 
present? 

2.2 Are case number and SDG number(s) contained 
in the narrative or cover letter? 

- 6 -
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USEPA Region II Date: August, 2008 
SOP HW-22 Rev.4SW846 Method 82700 (Rev.4, January 1998) 

YES NO N/A 

II. SEMIVOLATILE ANALYSES 

1.0 Traffic Reports and Laboratory Narrative 

2.0 

1.1 Are the Traffic Report Forms present for all 
samples? « 
ACTION: If no, contact lab for replacement of missing 

or illegible copies. 

1.2 Do the Traffic Reports or Lab Narrative indicate 
any problems with sample receipt, condition of 
samples, analytical problems or special notations 
affecting the quality of the data? 

ACTION: 

ACTION: 

If any sample analyzed as a soil, other than 
TCLP, contains 50%-90% water, all data should 
be flagged as estimated ("J"). If a soil 
sample, other than TCLP, contains more than 
90% water, all non-detects data are qualified 
as unusable (R), and detects are flagged "Ju. 

If samples were not iced, or if the ice was 
melted upon arrival at the laboratory and the 
cooler temperature was elevated (10°C), flag 
all positive results "J" and all non-detects 

~-

t f,5- tf°~ 

"tJJ". fr
;V 

tl/~~ -- 7,qIV), 

U/2Ji- :]o! I '}, 

L 1/ /ZQ -- 30/(2 
Holding Times (1../ f 2-118--/Cj//~ 
2.1 Have any semivolatile technical holding times, 

determined from date of collection to date of 
extraction, been exceeded? 

Continuous extraction of water samples for 
semivolatile analysis must be started within 7 
days of the date of collection. Soil/sediment 
samples must be extracted within 14 days of 
collection. Extracts must be analyzed within 

- 7 -
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Date: August, 
SOP HW-22 Rev.4January 1998) 

YES NO 

2008 

N/A 

40 days of the date of extraction. 

Table of Holding Time Violations 

(See Traffic Report) 
Sample Sample Date Date Lab Date Date 
ID Matrix Sampled Received Extracted Analyzed 

ACTION: 	 If technical holding times are exceeded, flag 

all positive results as estimated ("JII) and 

sample quantitation limits as estimated 

("UJ"), and document in the narrative that 
holding times were exceeded. 

If analyses were done more than 14 days 
beyond holding time, either on the first 
analysis or upon re analysis, the reviewer 
must use professional judgement to determine 
the reliability of the data and the effects 
of additional storage on the sample results. 
At a minimum, all results should be qualified 
"J", but the reviewer may determine that 
non-detect data are unusable ("R"). If 
holding times are exceeded by more than 28 
days, all 	non-detect data are unusable (R). 

- 8 
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SW846 Method 82700 (Rev.4, January 1998) 

Date: August, 2008 
sop HW-22 Rev.4 

YES NO N/A 

3.0 Surrogate Recovery (Form II/Equivalent) 

3.1 Have the semi volatile surrogate recoveries been 
listed on CLP Surrogate Recovery forms (Form II) 
for each of the following matrices: 

a. Low Water 

b. Low/Med Soil 

3.2 If so, are all the samples listed on the 
appropriate Surrogate Recovery Summary forms 
for each matrix: 

a. 

b. 

ACTION: 

Low Water 

Low/Med Soil 

If CLP deliverables are unavailable, document 
the effect(s) in data assessments. In some 
cases the lab may have to be contacted to 
obtain the data necessary to complete the 
validation. 

3.3 Were outliers marked correctly with an asterisk? 

ACTION: Circle all outliers in red. 

3.4 Were two or more base neutral OR acid surrogate 
recoveries out of specification for any sample or 
method blank (Reviewer should use lab in house 
recovery limits. Use surrogate recovery limits 

K _ 
Ll 

K 
Ll 

6 

from USEPA National Functional Guidlines January 2005 
page 130, if in house limits are not available. 
See Method 80008-43 or 80000C-24). Ll 1/ 

Note: Examine lab in house limits for reasonableness. 

If yes, were samples re-analyzed? ..Ll 
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WATER SEM I VO LATILE 

2H - FORM II SV-2 

DEUTERATED MONITORING COMPOUND RECOVERY 

Lab Name : SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No. : L2472 Mod. Ref No.: SOG No . : SL2472 

EPA 

SAMPLE NO. 

SDMC1 

(NEZ) # 

SDMC2 

(FBP) # 

SDMC3 

(TPH) # 

TOT 

OUT 

01 MB-69471 96 94 105 0 

02 1CS-69471 99 100 106 0 

03 MB-69496 97 95 104 0 

04 LCS-69496 86 87 91 0 

05 LCSO-69496 85 86 90 0 

06 VWAI-MW04-11 
12 

84 81 57 0 

07 VWAI-EB01-11 
2812 

84 83 78 

- ~ A} 
0 

08 VWAI-MW05-11 
12 

82 81 r 37 
\. 

*

"
1) jVV 

1 .. I 
1 

09 VWAI-MW07P-1 
112 

87 84 < 33 D }VIJIV 1 

10 VWAI -EBOl-11 
29 1 2 

84 83 83 0 

11 VWAI-MW04-11 
12MS 

80 80 50 * 1 

12 VWAI-MW04-11 
12MSO 

81 82 50 0 

13 VWAI -MW07-11 
1 2 

90 88 65 

-- 

0 

QC 1IMITS 


SOMC1 (NBZ) = Nitrobenzene-d5 (40-110) 


SOMC2 (FBP) = 2-Fluorobiphenyl (50-110) 


SOMC3 (TPH) = Terpheny1 -d14 (50-135) 


# Co lumn to be used to flag recovery va lues 

* Values outside of contract required QC limits 


D DMC diluted out 


som IZ.lZ.17.A 

Page 1 of 1 SI-l846 
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lJSEPA Region II 
Date: August, 2008

SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 	 Rev.4 

YES 	 NO N/A 

Were 	method blanks re-analyzed? ~ 	 v 
ACTION: If all surrogate recoveries are > 10% but two 

within the base-neutral or acid fraction do 
not meet method specifications, for the 
affected fraction only (i.e. either 
base-neutral or acid compounds): 

1. 	 Flag all positive results as estimated 
("J") 	. 

2. 	 Flag all non-detects as estimated detection limits 
("UJ") when recoveries are less than the lower 
acceptance limit. 

3. 	 If recoveries are greater than the upper 
acceptance limit, do not qualify non-detects. 

If any base-neutral or acid surrogate has a 
recovery of < 10%: 

1. 	 Positive results for the fraction with < 10% 
surrogate recovery are qualified with "J". 

2. 	 Non-detects for that fraction should be 
qualified as unusable (R) 

NOTE: 	 Professional judgement should be used to 

qualify data that have method blank surrogate 

recoveries out of specification in both 

original and reanalyses. Check the internal 

standard areas. 


3.5 	 Are there any transcription/calculation errors 

between raw data and Form II? 
 H	 _ 

ACTION: 	 If large errors exist, call lab for 
explanation/resubmittal, make any 
necessary corrections and document 

- 10 	 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 	 Rev.4 

YES 	 NO N/A 

effect in 	data assessments. 

4.0 	 Matrix Spikes (Form III/EQuivalent) VvJA1- fVlVJo4 -( 111, 

4.1 	 Have the semivolatile Matrix Spike and 

Matrix Spike Duplicate/or duplicate unspiked 

Sample recoveries been listed on the 

Recovery Form (Form III)? ~ 


NOTE: 	 Method 3500B/page 4 sta t es the spiking compounds: 

Base/neutrals 	 Acids 
l,2,4-Trichlorobenzene Pentachlorophenol 
Acenaphthene 	 Phenol 
2,4-Dinitrotoluene 	 2-Chlorophenol 
pyrene 	 4-Chloro-3-methylphenol 
N-Nitroso-di-n-propylamine 4-Nitrophenol 
l,4-Dichlorobenzene 

Note: 	 Some projects may require the spiking of specific compounds 
of interest. 

Note: 	 See Method 8270D-sec 8 . 4.2 for deciding on whether 

to prepare and ana l yze duplicate samples or a martix 

spike/matrix spike duplicate. If samples are expected 

to contain target analytes, then laboratory may use one 

matrix spike and a duplicate analysis of an unspiked 

field sample. If samples are not expected to contain 

target analytes, laboratory should use a matrix spike 

and matrix spike duplicate pair . 


4.2 	 Were matrix spikes analyzed at the required 

frequency for each of the following matrices: 


v,/a. 	 Low Water L::l 

b. 	 Low Solid L..J. 

c. 	 Med Solid L..J. 

- 11 	 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 	 Rev.4 

YES NO 	 N/A 

ACTION: 	 If any matrix spike data are missing, take 
the action specified in 3.2 above. It may be 
necessary to contact the lab to obtain the 
required data. 

NOTE: 	 If the data has not been reported on CLP 
equivalent form, then the laboratory must 
provide the information necessary to evaluate 
the spike recoveries in the MS and MSD. The 
required data which should have been provided 
by the lab include the analytes and 
concentrations used for spiking, background 
concentrations of the spiked analytes (i.e., 
concentrations in unspiked sample), methods 
and equations used to calculate the QC 
acceptance criteria for the spiked analytes, 
percent recovery data for all spiked 
analytes. 

The data reviewer must verify that all 
reported equations and percent recoveries are 
correct before proceeding to the next 
section. 

4.3 	 Were matrix spikes performed at concentration 
equal to 100ug/L for acid compounds, and 200ug/l 
for base compounds (Method 3500B-4), or those ;~ 

specified in project plan. ~ ____ 

4.4 	 How many semivolatile spike recoveries are outside 
Laboratory in house MS/MSD recovery limits (use recovery limits 
values in Method 82700-43&44 Table 6 if in house values not 
available) . 

Water 	 Solids 

1£ 	out of 3 out of 

- 12 
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USEPA Region II 
Date: August, 2008 

SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 	 Rev.4 

YES 	 NO N/A 

4.5 	 How many RPD's for matrix spike and matrix spike 

duplicate recoveries are outside QC limits? 


Water Solids 

A? out of 3 	 out of 

ACTION: 	 Circle all outliers with red pencil. 

ACTION: 	 No action is taken on MS/MSD data alone. 

However, using informed professional 

judgement, the data reviewer may use the 

matrix spike and matrix spike duplicate 

results in conjunction with other QC criteria 

to determine the need for some qualification 

of the data. 


4.6 	 Was a Laboratory Control Sample (LCS) analyzed with , e~h 
analytical batch? ~ ___ 

NOTE: 	 When the results of the matrix spike analysis 

indicate a potential problem due to the sample 

matrix itself, the LCS results are used to 

verify that the laboratory can perform the 

analysis in a clean matrix. 


5.0 	 Blanks (Form IV/Equivalent) 

V 
5.1 	 Is the Method Blank Summary (Form IV) present? LL 

5.2 	 Frequency of Analysis: 

Has a reagent/method blank analysis been 
reported per 20 samples of similar matrix, or 
concentration level, and for each extraction 
batch? H 

5.3 Has a method blank been analyzed either after 

- 13 
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USEPA Region II 	 Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) 	 SOP HW-22 Rev.4 

YES NO 	 N/A 

the calibration standard or at any other time 
during the analytical shift for each GC/MS system V 
used 	? Ll 

ACTION: 	 If any method blank data are missing, ca l l 

lab for explanation/resubmittal. If not 

available, use professional judgement to 

determine if the associated sample data 

should be qualified. 


5.4 	 Chromatography: review the blank raw data 
chromatograms (RICs), quant reports or data system 

printouts and spectra. 


Is the chromatographic performance (baseline 
stability) for each instrument acceptable for 
the semivolatiles? ~-

ACTION: 	 Use professional judgement to determine the 

effect on the data. 


6.0 	 Contamination 

NOTE: 	 "Water blanks", "dri l l blanks" and "distilled 

water blanks" are validated like any other 

sample and are not used to qualify the data. 

Do not confuse them with the other QC blanks 

discussed below. 


6.1 	 Do any method/instrument/reagent blanks have 

positive results for target analytes and/or TICs? 

When applied as described below, the contaminant 

concentration in these blanks are multiplied by 

the sample dilution factor and corrected for 
 V 
percent moisture where necessary. 	 Ll 

6.2 	 Do any field/rinse/ blanks have positive results 

for target analytes and/or TICs (if required, 
 V 
see section 10 below)? 	 Ll 

- 14 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO N/A 

ACTION: Prepare a 
with each 
(Attach a 

list of the samples associated 
of the contaminated blanks. 
separate sheet.) 

NOTE: All field blank results associated to a 
particular group of samples (may exceed one 
per case) must be used to qualify data. 
Blanks may not be qualified because of 
contamination in another blank. Field Blanks 
must be qualified for outlying surrogates, 
poor spectra, instrument performance or 
calibration QC problems. 

ACTION: Follow the directions in the table below to 
qualify sample results due to contamination. 
Use the largest value from all the associated 
blanks. If gross contamination exists, all 
data in the associated samples should be 
qualified as unusable (R). 

VI)JAL ~ fP;D( ~ (I~<l( ~ 

w( 2-eAiufIUA?!>p-I'v-fil) //55 (2. D) 

\) LUA 1- - t?P;D j -- I (7-Cf /7. (VLO@ 

(WJ 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) sop HW-22 Rev.4 

YES 	 NO N/A 

Blank 	Action for Semivolatile Analyses 

Blank 
Type 

Blank Result 

Detects 

< CRQL * 

Method, 
Field 

CRQL * 

> CRQL * 

Sample Result Action for Samples 

Not detected No qualification required 

< CRQL Report CRQL value with a U 

> CRQL No qualification required 

< CRQL Report CRQL value with a U 

> CRQL No qualification required 

< CRQL Report CRQL value with a U 

~ CRQL and < blank IReport concentration of 
contamination sample with a U 

~ CRQL and ~ blank INo qualification required 
contamination 

NOTE: 	 Analytes qualified flU" for blank contamination 
are still considered as "hits" when qualifying 
for calibration criteria. 

NOTE: 	 If the laboratory did not report TIC analyses, 
check the project plans to verify whether or not 
it was required. 

6.3 	 Are there field/rinse/equipment blanks associated I ~ 

with every sample? ~ .___ 

ACTION: 	 For low level samples, note in data 
assessment that there is no associated 
field/rinse/equipment blank. Exception: 
samples taken from a drinking water tap 
do not have associated field blanks. 

6.4 	 Was a instrument blank analyzed after each 
sample/dilution which contained a target compound 

- 16 	 
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SWB46 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES 	 NO N/A 

that 	exceeded the initial calibration range. .Ll-	d 
6.5 	 Does the instrument blank have positive results 

for target analytes and/or TICs? ~-
Note: 	 Use professional judgement to determine 


if carryover occurred and qualify analytes 

accordingly. 


7.0 	 GC/MS Apparatus and Materials 

7.1 	 Did the lab use the proper gas chromatographic 

column for analysis of semivolatiles by Method 

8270D? Check raw data, instrument logs or contact 

the lab to determine what type of column was used. 

The method requires the use of 30 m x 0.25 mm 10 

(or 0.32 mm IO), silicone-coated, fused silica, V
capillary column. 	 .Ll 

ACTION: 	 If the specified column, or equivalent, was 

not used, document the effects in the data 

assessment. Use professional judgement to 

determine the acceptability of the data. 


B.O 	 GC/MS Instrument Performance Check (Form V/Equivalent) 

8.1 	 Are the GC/MS Instrument Performance Check Forms 

(Form V) present for decafluorotriphenylphosphine 

(DFTPP)? 
 K 

NOTE: The 	performance solution should also contain 4,4-DDT, 
pentachlorophenol, and benzidine to verify 

injection port inertness and column performance. 
The degradation of DDT to DOE and DOD must be 
less than 20% total and the response of 
pentachlorophenol and benzidine should be 
within normal ranges for these compounds (based 
upon lab experience) and show no peak degradation 
or tailing before samples are analyzed. (see section 5.5 

- 17 
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USEPA Region II 
SW846 Method 82700 (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

YES NO N/A 

page 82700-12). 

8.2 Are the enhanced bar graph spectrum and 
mass/charge (m/z) listing for the DFTPP 
provided for each twelve hour shift? 

V
..D.. 

8.3 Has an instrument performance check solution 
been analyzed for every twelve hours of sample 
analysis per instrument? M _ 

ACTION: 

DATE 

ACTION: 

List date, time, instrument ro, and sample 
analyses for which no associated GC/MS 
tuning data are available. 

TIME INSTRUMENT SAMPLE NUMBERS 

If lab cannot provide missing data, reject 
("R"l all data generated outside an acceptable 
twelve hour calibration interval. 

ACTION: If mass assignment is in error, flag all 
associated sample data as unusable (R). 

8.4 Have the ion abundances been normalized to 
m/z 198? ~-

8.5 Have the ion abundance criteria been met for 
each instrument used? 

ACTION: List all data which do not meet ion abundance 
criteria (attach a separate sheet). 

- 18 -
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

ACTION: 	 If ion abundance criteria are not met, take 

action specified in section 3.2 


8.6 	 Are there any transcription/calculation errors 

between mass lists and Form Vs? (Check at least 

two values but if errors are found, check more.) 
 d 

8.7 Have 	 the appropriate number of significant H	_figures (two) been reported? 

ACTION: 	 If large errors exist, call lab for 

explanation/resubmittal, make necessary 

corrections and document effect in data 

assessments. 


8.8 	 Are the spectra of the mass calibration compound 

acceptable? 
 ~-

ACTION: 	 Use professional judgement to determine 

whether associated data should be accepted, 

qualified, or rejected. 


9.0 	 Target Analytes 

9.1 	 Are the Organic Analysis Data Sheets (Form I) 

present with required header information on each 

page, for each of the follo~ing : 


V 
a. 	 Samples and/or fractions as appropriate Ll 

b. 	 Matrix spikes and matrix spike duplicates ~ 
c. 	 Blanks li 

9.2 	 Has any special cleanup, such as GPC, been 

performed on all soil/sediment sample extracts 
 J(see section 7.2, page 82700-14)? 	 Ll 

- 19 
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USEPA Region II Date: August, 2008 
SW846 Method 8270D (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

ACTION: 	 If data suggests that extract cleanup was not 
performed, use professional judgement. Make 
note in the data assessment narrative. 

9.3 	 Are the Reconstructed Ion Chromatograms, mass 
spectra for the identified compounds, and the data 
system printouts (Quant Reports) included in the 
sample package for each of the following? 

a. 	 Samples and/or fractions as appropriate ~-
b. 	 Matrix spikes and matrix spike duplicates ~ 

(Mass spectra not required) ~-
c. 	 Blanks Ll 

ACTION: 	 If any data are missing, take action 
specified in 3.2 above. 

9.4 	 Are the response factors shown in the Quant 
Report? ~-

9.5 	 Is chromatographic performance acceptable with 
respect to: 

t::{_Baseline stability? 

d	 _Resolution? 

Peak 	shape? « 
Full-scale graph (attenuation)? 	 ~-
Other: ____________________________ Ll 

ACTION: 	 Use professional judgement to determine the 
acceptability of the data. 

9.6 	 Are the lab-generated standcrd mass spectra of 

identified semivolatile compounds present for 


- 20 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO 	 N/A 

each sample? 	 ~-
ACTION: 	 If any mass spectra are missing, take action 

specified in 3.2 above. If the lab does not 
generate their own standard spectra, make a 
note in the data assessment narrative. If 
spectra are missing, reject all positive 
data. 

9.7 	 Is the RRT of each reported compound within 0.06 
RRT units of the standard RRT in the continuing if_calibration? 

9.8 	 Are all ions present in the standard mass spectrum 
at a relative intensity greater than 10% (of the 
most abundant ion) also present in the sample mass ~/ 
spectrum? Ll 

9.9 	 Do the relative intensities of the characteristic 
ions in the sample agree within ± 30% of the 
corresponding relative intensities in the 
reference spectrum? If 

ACTION: Use professional judgement to determine 
acceptability of data. If it is determined 
that incorrect identifications were made, all 
such data should be rejected (R), flagged "N" 
(Presumptive evidence of the presence of the 
compound) or changed to not detected (U) at 
the calculated detection limit. In order to 
be positively identified, the data must 
comply with the criteria listed in 9.7, 9.8, 
and 9.9. 

ACTION: 	 When sample carry-over is a possibility, 
professional judgement should be used to 
determine if instrument cross-contamination 
has affected any positive compound 
identification. 

- 21 	 
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USEPA Region II Date: August, 2008 
SW846 Method 8270D (Rev.4, January 1998) SOP HW-22 Rev.4 

YES 	 NO N/A 

10.0 	Tentatively Identified Compounds (TIC) 

10.1 	If Tentatively Identified Compounds were required 

for this project, are all Form Is, Part B present; 
 ~v 
and do listed TICs include scan number or retention 
time, estimated concentration and ''IN'' qualifier? 

NOTE: 	 Review sampling reports to determine if the 

lab was required to identify non target ana1ytes 

(refer to section 7.6.2,page 8270D-21). 


10.2 	Are the mass spectra for the tentatively 

identified compounds and associated "best match" 
 vspectra included in the sample package for each Ll. 
of the following: 

~ 
a. Samples and/or fractions as appropriate Ll. 

b. Blanks 	 1-1 

ACTION: 	 If any TIC data are missing, take action 

specified in 3.2 above. 


ACTION: 	 Add ''IN'' qualifier only to analytes 

identified by CAS #. 


10.3 	Are any target compounds from one fraction listed 
as TIC compounds in another (e.g., an acid v 
compound listed as a base neutral TIC)? 1-1 

ACTION: i. 	 Flag with fiR" any target compound listed 

as a TIC. 


ii. 	 Make sure all rejected compounds are 
properly reported in the other fraction. 

10.4 	Are all ions present in the reference mass 

spectrum with a relative intensity greater than 

10% (of the most abundant ion) also present in the 


- 22 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES 	 NO N/A 

v 
sample mass spectrum? 	 ~ 

10.5 	Do TIC and "best match" standard relative ion 

intensities agree within ± 20%? 1-1 


ACTION: 	 Use professional judgement to determine 

acceptability of TIC identifications. If it 

is determined that an incorrect 

identification was made, change the 

identification to "unknown" or to some less 

specific identification (example: "C3 

substituted benzene") as appropriate and 

remove ''IN''. Also, when a compound is not 

found in any blank, but is a suspected 

artifact of a common laboratory contaminant, 

the result should be qualified as unusable, 

HR." 

11.0 Compound Quantitation and Reported Detection Limits 

11.1 	Are there any transcription/calculation errors in 

Form I results? Check at least two positive values. 

Verify that the correct internal standard, 

quantitation ion, and RRF were used to calculate 
 J	 _Form 	 I result. Were any errors found? 

NOTE: 	 Structural isomers with similar mass spectra, 

but insufficient GC resolution (i.e. percent 

valley between the two peaks> 25%) should be 

reported as isomeric pairs. The reviewer 

should check the raw data to ensure that all 

such isomers were included in the 

quantitation (i.e., add the areas of the two 

coeluting peaks to calculate the total 

concentration) . 


11.2 	Are the method detection limits adjusted to 

reflect sample dilutions and, for soils, sample 

moisture? 
 if 

- 23 
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO N/A 

ACTION: If errors are large, call lab for 
explanation/resubmittal, make any necessary 
corrections and document effect in data 
assessments. 

ACTION: When a sample is analyzed at more than one 
dilution, the lowest detection limits are 
used (unless a QC exceedance dictates the use 
of the higher detection limit from the 
diluted sample data). Replace concentrations 
that exceed the calibration range in the 
original analysis by crossing out the "E" and 
it's associated value on the original Form I 
(if present) and substituting the data from 
the analysis of the diluted sample. Specify 
which Form I is to be used, then draw a red " 
X" across the entire page of all Form I's 
that should not be used, including any in the 
summary package. 

12.0 Standards Data (GC/MS) 

12.1 Are the Reconstructed Ion Chromatograms, 
printouts (Quant, Reports) present for 
initial and continuing calibration? 

and data system 

M_ 
ACTION: If any calibration standard data are 

take action specified in 3.2 above. 
missing, 

13.0 GC/MS Initial Calibration (Form VI/Equivalent) 

13.1 Is the Initial Calibration Form (Form VI/ 
Equivalent) present and~complete for the 
semivolatile fraction7 H 

ACTION: If any calibration forms or standard row data 
are missing, take action specified in 3.2 
above. 

13.2 Are all base neutral or acid RRFs > 0.050? M 
- 24 
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USEPA Region II Date: August, 2008 
SW846 Method 8270D (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO N/A 


Check the average RRFs of the four System 
Performance Check Compounds (SPCCs): 
N-nitroso-di-n-propylamine, hexachlorocyclopentadiene, 
2,4-dinitrophenol, and 4-nitrophenol. These 
compounds must have average RRFs greater than or 
equal to 0.05 before running samples and should not 
show any peak tailing. 

ACTION: 	 Circle all outliers in red. 

ACTION: 	 For any target analyte with average RRF <0.05 

1. 	 "R" all non-detects; 

2. 	 "J" all positive results. 

13.3 	Are response factors for base neutral or acid 
target analytes stable over the concentration 
range of the calibration (% Relative standard If_deviation 	[%RSD] < 20.0%)? 

NOTE: 	 The % RSD for each individual Calibration 
Check Compound (CCC, Method 8270D-40 see 
Table 4) must be less than 30% before analysis 

can begin. If grater 30%, the lab must clean 
and recalibrate the instrument. 

CALIBRATION CHECK COMPOUNDS 

Base/Neutral Fraction 	 Acid Fraction 

Acenaphthene 4-Chloro-3-methylphenol 
l,4-Dichlorobenzene 2,4-Dichlorophenol 
Hexachlorobutadiene 2-Nitrophenol 
Diphenylamine Phenol 
Di-n-octyl phthalate Pentachlorophenol 
Fluoranthene 2,4,6-Trichlorophenol 

- 25 

093 



USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO N/A 

Benzo(a)pyrene 

ACTION: If the %RSD for any CCC >30% and no corrective 
action taken, then "J" qualify all positive 
hits and "UJ" qualify all non-detects. 

ACTION: Circle all outliers in red. 

ACTION: If the % RSD is ~ 20.0%, qualify positive 
results for that analyte "J" and non-detects 
using professional judgement. When RSD > 90%, 
flag all non- detect results for that analyte 
"R," unusable. Alternatively, the lab should 
calculate first or second order regression 
fit of the calibration curve and select the 
fit which introduces the least amount of error. 

NOTE: Analytes previously qualified "U" due to 
blank contamination are still considered 
as "hits" when qualifying for calibration 
criteria. 

13.4 Did the laboratory calculate the calibration 
by the least squares regression fit? 

curve ~-
13.5 Are there any transcription/calculation errors 

in the reporting of average response factors 
(RRF) or % RSD? (Check at least two values but 
if errors are found, check more.) If_ 

ACTION: Circle Errors in red. 

ACTION: If errors are large, call lab for 
explanation/resubmittal, make any 
necessary corrections and note 
errors in data assessments. 

13.5 	Do the target compounds for this SDG include 
Pesticides? L.l t/ 
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14.0 

Region II 
Method 82700 (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

YES 

13.6 If the pesticide compounds include DDT, was the 
percent breakdown of DDT to DOD and DOE greater 
than 20%? 

ACTION: If DDT percent breakdown exceeds 20%: 

i. Qualify all positive results for DDT 
with "J". If DDT was not detected, but 
DOD and DOE results are positive, 
qualify the quantitation limit for DDT 
as unusable, "R". 

ii. Qualify all positive results for DOD and 
DOE as presumptively present at an 
approximate concentration ''IN''. 

GC/MS Calibration Verification (Form VII/Equivalent) 

14.1 Are the Calibration Verification forms (form VII) 
present and complete for all compounds of 
interest? 

-J 
LJ. 

NO 

..Ll 

14.2 Has a calibration verification standard been ~ 

analyzed for every twelve hours of sample analysis \/ 
per instrument? ..Ll 

ACTION: 

ACTION: 

List below all sample analyses that were not 
within twelve hours of a calibration 
verification analysis for each instrument 
used. 

If any forms are missing or no calibration 
verification standard has been analyzed 
within twelve hours of every sample analysis, 

- 27 -
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USEPA Region II Date: August, 2008 

SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 


YES 	 NO N/A 

call 	lab for explanation/resubmittal. If 
continuing calibration data are not 
available, flag all associated sample data as 
unusable ("R"). 

14.3 Do any of the SPCCs have an RRF <0.05? 	 ~-
If YES, make a note in data assessment if the lab 
did not take corrective action specified in section v7.4.4, page 82700-18. 	 .Ll 

14.4 	Do any of the CCCs have a %0 between the initial 

and continuing RRF which exceeds 20.0%? 


ACTION: 	 If yes, make a note in data assessment. 

14.5 	Do any semivolatile compounds have a % Difference 

(% D) between the initial and continuing RRF which 
 d	 _exceeds 20.0%? 

ACTION: 	 Circle all outliers in red. 

ACTION: 	 Qualify both positive results and non-detects 

for the outlier compound(s) as estimated (J). 

When %0 is above 90%, qualify all non-detects 

for that analyte as lOR", unusable. 
 if_14.6 	Do any semivolatile compounds have a RRF < 0.05? 

ACTION: 	 Circle all outliers in red. 

ACTION: 	 If RRF < 0.05, qualify as unusable ("R IO ) 

associated non-detects and IOJ" associated 

positive values. 


14.7 	Are there any transcription/calculation errors in 

the reporting of average response factors (RRF) or 

percent difference (%0) between initial and 

continuing RRFs? (Check at least two values but if 
 11_errors are found, check more) . 

- 28 
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USEPA Region II 
SW846 Method 82700 (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev.4 

ACTION: 

ACTION: 

Circle errors in red. 

If errors are large, call lab for 
explanation/resubmittal, make any necessary 
corrections and document effect(s) in the 

data assessments. 

15.0 Internal Standards (Form VIII) 

15.1 Are the internal standard areas (Form VIII) of 
every sample and blank within the upper and lower 
limits (-50% to + 100%) for each continuing 
calibration? 

ACTION: List each outlying internal standard below. 

Sample ID IS # Area LowerLimit 

(Attach additional sheets if necessary.) 

YES NO N/A 

H 
Upper Limit 

Note: Check Table 5, 82700-41 for associated analytes. 

ACTION: i. If the internal standard area count is 

outside the upper or lower limit, flag 
with "J" all positive results and 
non-detects (U values) quantitated with 
this internal standard. 

ii. Non-detects associated with IS > 100% 
should not be qualified. 

- 29 -
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USEPA Region II Date: August, 2008 
SW846 Method 82700 (Rev.4, January 1998) SOP HW-22 Rev.4 

YES NO N/A 

iii. If the IS area is below the lower limit 
«50%), qualify all associated non
detects (U-values) "J". If extremely low 
area counts are reported «25%) or if 
performance exhibits a major abrupt drop 
off, flag all associated non-detects as 
unusable (R). 

15.2 Are the retention times of all internal standards 
within 30 seconds of the associated calibration 
standard? d _ 

ACTION: Professional 
qualify data 
more than 30 

judgement should be used to 
if the retention times differ by 
seconds. 

16.0 Laboratory Control Samples (LCS) 

16.1 Were any LCS samples run in order to verify 
analytes which failed criteria for spike 
recovery? .Ll v 

16.2 Did the lab spike LCS 
same analytes and the 
matrix spike? 

sample spiked with the 
same concentrations as the 

~ 
16.3 Were the mean and standard deviation of all 

analytes within the QC acceptance ranges as 
shown in Table 6, 8270D-43? ri 

ACTION: If the recovery of any analyte falls out of 
the designated range, the analytical results 
for that compound is suspect and should be 
qualified " J" in the unspiked samples. 

17.0 Field Duplicates 

17.1 Were any field duplicates submitted for /semivolatile analysis? .L..:l 
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USEPA Region 
SW846 Method 

ACTION: 

ACTION: 

II 
82700 (Rev.4, January 1998) 

Date: August, 2008 
SOP HW-22 Rev . 4 

YES NO N/A 

Compare the reported results for field 
duplicates and calculate the relative percent 
difference. 

Any gross variation between field duplicate 
results must be addressed in the reviewer 
narrative. However, if large differences 
exist, identification of field duplicates 
should be confirmed by contacting the 
sampler. 

VL0J't1-MW0'7-{{/1. "- a-uaJ 
V()J~1-- iMW01P-- [{(~ / 0 ( 

}J-il aiJcuNj 

r 
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DataQual SVOA 

FIELD DUPLICATE SAMPLE SUMMARY 

Sample ID: 
Duplicate Sample ID: 

VWAI-MW07-1112 
VWAI-MW07P-11 12 

Water: RPD>30% 
Soil : RPD>30% 

Compound 
2-methylnaphthalene 

Sample Cone. 

- - ---

Dup. Sample Cone. 
1 .1 

%RPD 
200 

#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 

* one or both values below LOD 

COMMENTS: Qualify as estimated . 

<. , ' 100 



DataQua/ SVOA 

Initial Calibration Date: 
RRF and %RSD Calculations: 

Compound Name: 
Lab Value: 

12/1812012 

naphthalene 
0.756 

Area of Compound 348674 
Area of Internal STD 230477 
Cone. of Internal STD 40 
Cone. of Compound 80 
Calculated RRF 0.756 

Compound Name: 2-methylnaphthalene 
Lab Value: 12.5 

RRF ofSTD 1 0.818 
RRF ofSTD 2 0.788 
RRF ofSTD 3 0.82 
RRF ofSTD 4 0.668 
RRF ofSTD 5 0.692 
RRF ofSTD 6 0.579 
RRF ofSTD 7 0.788 
Calculated % RSD 12.45 

Continuing Calibration File ID: 12/1912012 
RRF and %D Calculations: 

Compound Name: bis(2-ethylhexyl)phthalate 
Lab Value: 0.725 

Area of Compound 205333 
Area of Internal STD 452887 
Cone. of Internal STD 40 
Cone. of Compound 25 
Calculated RRF 0.725 

Compound Name: naphthalene 
Lab Value: 7.5 

Average RRF 0.962 
Calibration Cheek RRF 1.034 
Calculated % D -7.5 
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DataQua/ SVOA 

SAMPLE CALCULATION 

Sample ID: VWAI-MW04-112 
Standard ID: 12/18/2012 
Compound: naphthalene 
Concnetration: 1.6J ug/L 

Water (ug/L) Soil (ug/Kg) 
Area of Compound 7031 
Area of Internal STD 185698 
Cone. of Internal (ng) 40 2 
RRF of Compound 0.962 
Final Volume 1000 1000 
Dilution Factor 1 1 
GPC Factor NA 1 
Injection Volume 1 1 
Weight of Sample NA 
Initial Volume of Sample 1000 
% Moisture NA 
Concentration 1.57 #DIV/OI 

-- - 

RT of Internal STD RT of Compound RRT 
Sample 5.71 5.727 1.003 
Standard 5.716 5.733 1.003 

-
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Standard Operating Procedure 

USEPA Region 2 


Evalu~tion of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 


~OP: HW-2 Revision 13 Appendix A.1 Sept. 2006 
YES NO N!A 

AI.l Contract Compliance Screening Report 

Present? LJ_ ~ 

ACTION: If no, contact RSCC/PO. 

AI.2 Record of Communication (from RSCC) vPresent? [_1 


ACTION: If no, request frorrf the RSCC. 


A,1.3 Sampling Trip Report 


~ 
Present and complete? [_1 

ACTION: If no, contact RSCC/PO. 

AI.4 Chain of Custody/Sample Traffic Report 


Present? ~-
~ 

6Legible? _ 
Signature of sample custodian 

present? 
 6
ACTION: If no, contact RSCCIWAM/PO. 

AI.5 Cover Page 

Present? ~ 
Is the Cover Page properly filled in ~~ 


and the verbatim signed by the lab ~(JJ! 

manager or the manager's designee? 
 ~ 

'''l~L 
'\Do the sample identification numbers 


on the Cover Page agree with sample 

Identification numbers on : 

(a) Traffic Report Sheet? LJ _ I 
.~ 
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Standard Operating Procedure 

USEPA Region 2 


Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 


~SOP: HW-2 Revision 13 	 Appendix A.l YES Sept. 	 2006 
[ ~ NO N/A 

(b) Form l's? 

Is the number of sarnples on the Cover 

Page the same as the.....num~~ 

samples on thJ~--.:r, IDfrc Reporr-sil t ~~ 

and the R gronal~ecordOf ommun~ation 

(ROC) for the data~ l_l / 


ACTION: 
If no for any of the above, prepare 

Telephone Record Log and contact RSCC/PO 

for re-submittal of the corrected Cover Page 

from the laboratory. 


Ai .6 SOG Narrative, OC·1 & OC·2 Form 

Is the SDG Narrative present? 	 [~-
Is Sample Log-In Sheet(Form DC-i) 

present and complete? LJ v---"='" 

Is Cornplete SDG Inventory Sheet(Form DC-2) 

present and complete? LJ v-

ACTION: 
If no, write in the Contract-Problemsl 

Non-Compliance Section of the Data Review 

Narrative. 


Ai .7 Form I to XV 

A1.7.1 	 Are all the Form I through Form XV 

labeled with: 


Laboratory Name? ~--
Laboratory Code? [~--

~ RAS/Non-RAS Case No.? l_l 

SDG No.? '.:::=' 6 
-15-	 ." ... ~, . 11'J 4 - .. 



Standard Operating Procedure 

USEPA Region 2 


Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 


~OP: 	HW-2 Revision 13 Appendix A.l YE Sept. 2006 

[~ NO N!A 
Contract No.? 

ACTION: 
If no for any of the above, note under 

Contract Problem/Non-Compliance Section 

of the "Data Review Narrative" and contact 

PO for corrected Form(s) from the laboratory. 


A.1 .7.2 After comparing values on Forrns I-IX 

against the raw data, do any computation/ 

transcription errors exceed 10% of the 

reported values on the Forms for: 


(a) all analytes analyzed by ICP-AES? -[~/ 
(b) all analytes analyzed by ICP-MS? 	 [_1 

/"(c) Mercury? u 
(d) Cyanide? [-] -~ 

ACTION: 
'='" 	 If yes, prepare Telephone Record Log 

and contact CLP porropo for the corrected 
data from the laboratory. 

A.1.8 	 Raw Data 

Data shall not be validated without the 

hard/electronic copies of the associated 

raw data for samples and QC samples. 


A.1 .8.1 Digestion/Distillation Log 

Digestion Log for ICP-AES 

(Form XII)present? 
 d 
Digestion Log for ICP-MS 

(Form XII) present? V-LJ 
~Digestion Log for mercury 


(Form XII) present? 
 LJ 
Distillation 	Log for cyanide ~ 
(Form XII) present? LJ 

.~ 

Are pH values for metals and 

.. r .};d;-16-	 1(] ~j 



Standard Operating Procedure 

USEPA Region 2 


Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 


8'SOP: HW-2 Revision 13 Appendix A.1 Sept. 2006 

cyanide reported for each 

aqueous sample? 


Are percent solids calculations 

present for soils/sediments? w~~ 

Are preparation dates present on the 

sample preparation logs/bench sheets? 


NOTE: 
Digestion/Distillation log must include weights, volumes, 
and dilutions used to obtain the reported results. 

Ai :8.2 Is the analytical instrument 

real-time printouts present for: 


ICP-AES? 


ICP-MS? 


Mercury? 

~ 
'---'"' Cyanide? 


Are all laboratory bench sheets 

and instrument raw data printouts 

necessary to support all sample 


analyses and QC operations: 


Legible? 


Properly labeled? 


Are all field samples, QC samples 

and field QC samples present on: 


DigestionlDistillation log? 


Instrument Printouts? 


ACTION: 
If no for any of the above questions in 
Section A1.8.1 and Section A1.8.2, write 
Telephone Record Log and contact TOPO/PO

''---'"' 
~ for re-submittal from the laboratory. 
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YES NO N/A 


A.1.9 Technical Holding Times: (Aqueous and soil samples) /
(Examine sample Traffic Reports and digestion/distillation logs to 

determine the holding time from the sample collection date to the sample 

preparation date.) 


A.1 .9.1 Cyanide distillation(14 days)excr;eded? [_1 Y 
Mercury analysis(28 days) exceeded? LJ ~ 
Other Metals analysis(180 days)exceeded? ~-] 

ACTION: 
If yes, reject (R) and red-line non-detects 

and flag as estimated (J)results ~ MOL even 


if sample(s) was preserved properly. 

NOTE: 
In addition to qualifying the data, 

a list of all samples and analytes 

which exceeded the holding times must 

be pr3pared . Report for each sample 

the number of days that were exceeded. 

(Subtract the sample collection date 


.~. from the sample preparation date). 

Attach this list to the data review 


narrative. 


A.1.9.2 Is pH of aqueous samples for: 

Metals Analysis ~ 2? [ vl 
Cyanide Analysis ~ 12? [_1 _ ~ 

ACTION : 
If no for any of the above, flag 
non-detects as "R' and detects as "J". 

A.1.9.3 Is the cooler tern perature ~ 10 CO? ~-
ACTION: 
If cooler temperature is >10 DC , flag 
non-detects as "UJ" and detects as 
flj" . 

A.1.10 Final Data Correctness - Form I 
----: 
~A.1 .10.1 Are Form I's for all samples 
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YES NO N/A 

present and complete? ~ -
ACTION: 
If no, prepare Telephone Record 

Log and contact CLP POITOPO for Fe: .f~ ~ 

submittal from the laboratory. 


A.1 .10.2 Verify there are no calculation and transcription errors in the results 

reported on Form I's. Circle on each Form I all results that are incorrect. 


Is the calculation error less than; 10% of the correct result? ~ _ 

Are results on Form I's reported in correct units (ug/L for aqueous a,Ad-
MG/KG for soils)? [_v,_) 

Are results on Form I'S reported by correct significant figures? [~ _ 

Are soil sample results on Form I's ~ 
corrected for percent solids? [-) 

-.:-:::::::: 
Are all "Ies~an MOL" values reported 
by the ~L~ and coded with "U"? [~ 

Wb'6 
Are values less than the CRQLs 
but greater than or equal to the 

MDLs flagged with "J"? / 
Are appropriate contractual quality 

control and Method qualifiers used? [~ 
ACTION: 
If no for any of the above questions, 

prepare Telephone Record Log, and contact 

CLP POITOPO for corrected data. 


A.1 .10.3 Do EPA sample identification numbers 

and the corresponding laboratory 

sample identification numbers match 

on the Cover Page, Form I's and 

in the raw data? 
 [v; 

,-'-.../
--........

Was a brief physical descriptior! 
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of the samples before and after 
digestion given on the Form I's? 

Was any sample result outside the 
mercury/cyanide calibration range 
or the ICP-AES/ICP-MS linear range 
diluted and noted on the Form I? 

ACTION: 
If no for any of the above, note under 
the Contract-Problem/Non-Compliance 
Section of the Data Review Narrative. 

A.1.11 Initial Calibration 

A.1.11 .1 	 Is a record of at least 2 point 
(A blank and a standard)calibration 
present for ICP-AES analysis? 

Is a record of at least 2 point 

~' (a blank and a standard)calibration 


present for ICP-MS analysis? 


Is a record of at least 5 point calibration 
(a blank & 4 standards)present for Hg analysis? 

Is a record of at least 4 point calibration 
(a blank & 4 standards)present for cyanide? 

ACTION: 
If incomplete or no initial calibration 
was performed, reject (R) and red-line 
the associated data (detects & non-detects). 

Is one initial calibration standard 
at the CRQL level for cyanide ahd 
mercury? 

ACTION: 
If no, write in the Contract Problem/ 
Non-Compliance Section of the Data 
Review Narrative. 

~~.1.11.2 	 Is the curve correlation 
coefficient ~ 0.995 for: 

-20
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YES NO N/A 

V-Mercury Analysis? 	 [_1 

~ 
Cyanide Analysis? 	 [_1 

ICP-AES(more than 2 point Calib.}? 	 [~ 
ICP-MS (more than 2 point calib.)? V

[_1 
ACTION: 
If no, qualify the assoQiated sample 

results ~ MOL as estimated "Ju and 

non-detects as "UJ u

• 


NOTE: 
The correlation coefficient shall 

be calculated by the data validator 

using standard concentrations and the 

corresponding instrument response (e.g. 

absorbance, peak area, peak height, etc. ) . 


A. 1. 12 	 Initial and Continuing Calibration Verification- Form IIA 

A.1.12.1 Prese~t and complete for every 
.~ metal and cyanide? [~ 
~ 

Present and complete for ICP-AES 
and ICP-MS when both these methods ~. 

were used for the same analyte? [_1 

ACTION: 
If no for any of the above, prepare a 

Telephone Record Log and contact PO/TOPO 

for re-submittal from the laboratory. 


A.1.12.2 	 Was a Continuing Calibration 

Verification performed every 

10 samples or every 2 hours 

whichever is more frequent? [~ 


ACTION: 
If no for any of the above, write 

in the CJntract-Problem/Non-Compliance 

Section of the Data Review Narrative. 


A.1 . 12.3 	 Was an ICV or a mid-ran0e standard 
-I 

distilled and analyzed \tith each batch 
,-/ of cyanide samples? ./

--- '------' 	 [-) 
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YES 

Sept. 
NO 

2006 
N/A 

ACTION: 
If no for any of the above, write 
in the Contract-Problem/Non-Compliance 
Section of the Data Review Narrative and 
qualify results ~ MOL as estimated (J) . 

Circle on each Form IIA all percent recoveries 
that are outside the contract windows. 

Are ICV/CCVs with in control limits for: 

[v{ 
Metals - 90-110%R? 

~Hg - 80-120%R? 

~ Cyanide - 85-115%R? 

ACTION: 
If no, qualify all samples between a previous technically acceptable CCV 

standard and a subsequent technically acceptable CCV standard as 

follows as follows : 


Qualify as estimated (J) all detects and non-detects, 

if the ICV/CCV %R is between 75-89%(65-79% for Hg ; 70-84% for CN) . 

Qualify only positive results(.::: MOL) as "J" if the ICV/CCV %R is 

between 111-125%(121-135% for Hg ;116-130% for CN) . Reject (R) and 

red-line only 

detects if the recovery is greater than 125% (135% for Hg ; 130% for 

CN) . Reject (R) and red-line all associated results (hits and non

detects) if the recovery is less than 75%(65% for Hg;70% for CN) . 


NOTE: 
For lev that does not fa ll with in the acceptance limits, 
qualifjlall samples reported from the analytical run . 

Was the distilled ICV or mid-range 
standard for cyanide within acceptance 
lirnits (85-115%)? ~[-] 

ACTION: 
If no, Qualify all cyanide results.::: MOL as "J". 

A.1 .13 CRQl Standard Analysis - Form liB 

~A.1 . 13 . 1 For each ICP-AES run , was a CRI 

- 22-
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YES NO N!A 

(CRQL or MDL when MOL> CRQL) 

standard analyzed? [_1 


(Note:CRI is not required for Al, Ba, 

Ca, Fe t Mg, Na and K.) 


For each ICP-MS run, was a CRI 
(CRQL or MDL when MDL > CRQL) standard 
analyzed for each mass/isotope used 
for the analysis? [_1 

For each mercury run, was a CRQL 
standard analyzed? [_1 

For each cyanide run, was a CRQL 

standard analyzed? 


ACTION: 
If no for any of the above, write 

this deficiency in the Contract Problems/ 


,-,' Non-Compliance Section of the Data Review
'-----..-/ 

Narrative, inform CLP PO and flag results 

in the affected ranges (detects <2xCRQL)as J 

and non-detects UJ. 


The affected ranges are: 

ICP-AES Analysis - *True Value ± CRQL 

ICP-MS Analysis - *True Value ± CRQL 

Mercury Analysis - *True Value ± CRQL 

Cyanide Analysis - *True Value ± CRQL


* True value of 	the CRQL Standard 

A.1.13.2 	 Was a CRQL standard analyzed after the 
ICV/ICB, before the final CCV/CCB and 
once every 20 analytical samples in 
the analytical run for each analysis? [_1 /~ 
ACTION: 
If no, write in the Contract Probleml 
Non-Compliance Section of the 
"Data Review Narrative". 

/ A.1.13.3 	 Circle on each Form liB all percent 
recoveries that are outside the 

'----' 
~. acceptance windows. 

J. I r)
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Is the CRQL standard within control 
limits for: 

Metals(ICP-AES/ICP-MS)- 70 - 130%? 

Mercury- 70 - 130%? 

Cyanide - 70 - 130%? 

ACTION: 
If no, flag detects <2xCRQL as "J" and 
non-detects as "UJ" if the CRQL standard 
recovery is between 50-69%. Flag(J) only 
detects <2xCRQL if the recovery is between 
131 % and ~180% . If the recovery is less than 

.750%, reject(R) and red-line non-detects and 
aetects < 2xCRQL, and flag (J) detects between 
2xCRQL and ICV/CCV. Reject and red-line only 
detects <2xCRQL and flag (J)detects ~ 2xCRQL 
but < ICV/CCV if the recovery is > 180%. 

NOTE: 
. "'--'" 
~--- 1.Qualify all field samples analyzed between 

a previous technically acceptable analysis of 
the CRQL standard and a subsequent acceptable 
analysis of the CRQL standard 

2.Flag (J) or reject (R) only the final 
sample results on Form l's when Sample 
raw data are within t he affected ranges 
and the CRQL standard is outside the 
acceptance windows. 

3.The samples and the CRQL standard must be 
analyzed in the same analytical run . 

A.1.14 Initial and Continuing Calibration Blanks - Form III 

A.1.14 .1 	 Present and complete for all 

the instruments used for the 

metals and cyanide analyses? 


Was an initial Calibration Blank 
analyzed after ICV? 

Was a continuing Calibration Blank 
analyzed after every CCV and every 
10 samples or every 2 hours, whichever 
is more frequent? 

YES NO N/A 

[_ 1 v 
~ 

[_1 J 

~ a (1ifJ M 
huJ a»-~~ 

Qc )O~ WM rittt. 
(k Q~ ~d. 

[~ 


[£ 

[v;' 

,~ 	 Were the ICB & CCB values ~ MOL but < CRQL 

reported on Form III and flagged "J" by 

-' . " 
- 24-	 -1 1 



Standard Operating Procedure 

,USEPA Region 2 


Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 


''----'''SOP: HW-2 Revision 13 Appendix A.l Sept. 2006 
YES NO N/A 

using MDLs from direct analysis(Preparation 
Method "NP1")? [_1 v 
(Check Form 	 III against the ,raw data ) 

ACTION: 
If no, inform CLP POITOPO and: make a note 

in the Contract-Problems/Non-Compliance 

Section of the "Data Review Narrative". 


A.1.14.2 	 Circle with red pencil on each Form III 

all Calib. Blank values that are: 


2: MOL but ~ CRQL 

>CRQL 

A.1.14.2,1 	 When MOL < CRQL, is any Calib. Blank /

value 2: MOL but ~ CRQL? l_l 


ACTION: 
If yes, change sample results 2: MOL 

'-.-/ but ~ CRQL to the CRQL with a( 'U", 
Do not qualify non-detects. 

A.1 .14.2.2 When MOL < CRQL, is any Calib. Blank 

value> CRQL? [~ 


ACTION: 
If yes, reject (R) and red line the 

associated sample results> CRQL 

but <ICB/CCB Blank Result. Flag as "J" 

detects> ICB/CCB blank value but 

< 1 OxlCB/CCB value, Change the sample 

results::: MOL but ~ the CRQL to CRQL 

with a "U". 


A.1.14.2.3 Is any Calibration Blank value 

below the negative CRQL? [ ~ 


ACTION: 
If yes, flag (J) as estimated all 

associated sample results::: CRQL but 

<10xCRQL. 


NOTE: 
'-..../ 

1. For ICB that does not meet the technical 

QC Criteria, apply the action to all samples 


,; .-25 11 '1" 
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reported from the analytical run. 
2. 	For CCBs that do not meet the technical QC criteria, 

apply the action to all samples analyzed between a 
previous technically acceptable analysis of CCB and 
a subsequent technically acceptable analysis of the 
CCB in the analytical run ., 

A.1.1S 	 Preparation Blank - FORM III 

NOTE:The Preparation Blank for mercury 

is 'the same as the calibration blank. 


A.1.1S.1 	 Was one Preparation Blank prepared 
with and analyzed for: . 

( 

Each Sample Delivery Group (SOG)? 

Each batch of the SOG samples 
diges~ed!distilled? 

Each matrix type? 

All instruments used for metals 
"-'" and cyanide analyses? 

ACTION: 
If no for any of the above, flag 
as estimated (J) all the associated 
positive data <10xMOL f4r which the 
Preparation Blank was not ~nalyzed. 

NOTE: 
If only one blank was analyzed for more 
than 20 samples, then the first 20 samples 
analyzed are not estimated(J) ,but all 
additional samples must be qualified (J). 

A.1.1S.2 	Circle with red pencil on each Form III 
all Prep. Blank values that are: 

L MOL but 	~ CRQL, and 

> CRQL 

Sept. 2006 
YES NO N!A 

~ 
] 

/ 
[~y-

[_1 

[ ~-

A.1.1S.2.1 	When MOL < CRQL, is any preparation blank /
value ~ MDL but S CRQL? 	 [_l 

.~ ACTION: MtIf yes, change sample result L MOL 
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YES NO N/A 


but < CRQL to CRQL with a "OU. 

When the MOL ~ CRQL, is any Preparation 

Blank value greater than its CRQL? [ ~ 

If yes, is the Prep. Blank value 

greater ~han the value of the associated 

Field Blank collected and analyzed with ~ 

the SDG samples? [_1 


If yes, is the lowest concentration of 

that analyte in the associated samples 

less than 10 times the Preparation 
 v ' 
Blank value? [_l 

ACTION: 
If yes, ~eject (R) and r,ed-line all associated 
sample results greater ihan the CRQL but less 
than the Prep.Blank value. Flag as "Ju 
detects> Prep. Blank value but <lOxPrep.Blank. 
If the sample result ~ MOL but S CRQL, replace 
it with CRQL-U. 

If the Prep. Blank value is less than the same 
analyte value in the Field Blank, do not 
qualify the sample results due to the 
Prep. Blank criteria. 

NOTE: 
Convert soil sample result to mg / Kg on 
wet weight basis to compare with the soil 
Prep. Blank result on Form III . 

Is the P~ep. Blank concentration ~ 
below the negative CRQL? l_l 

ACTION: 
If yes, flag (J) all associated 
sample results less than lOxCRQL. 
Qualify non-detects as estimated (UJ) 

When the MOL is greater than the 
CRQL, is the preparation blank 
concentration on Form III greater / 

1than two times the MDL? 
.~ 

ACTION: 

.., .- ('-27
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YES NO N/A 

If yes, reject (R) and red-line all 

positive sample results with sample 

raw data less than 10 times the 

Preparation Blank value. 


A.1.16 	 ICP-AES/ICP-MS Interference Check Sample (ICS)- Form IV 

NOTE:Not required for eN, Hg, Al, Ca, Fe and Mg. 


A.l.16.1 	 Present and complete? ~ 
Was ICS analyzed at the beginning 
and end of each analytical run, and 
once for every 20 analytical samples? [~ 
Was ICS analyzed at the beginning of ~ the ICP-MS analytical run? 

ACTION: 
If no, flag as estimated (J) all 

sample results. 


'--..../ 

A.l.16.2 	 ICP-AES Method 

A.1.16.?'.1 	ICSA Solution: 

For ICP-AES, are the ICSA "Found" analyte 

values within the control limits ± of CRQL 

of the true/established mean value? [~ 

If no for any of the above, is the 

sample concentration of Al, Ca, Fe, 

or Mg in the same units (ug/L or MG/KG) 

greater than or equal to its respective 

concentration in the ICSA Solution on 


~Form IV? 	 [_l 

ACTION: 
If yes, apply the following action to 

all samples analyzed between a previous 

technically acceptable qnalysis of the 

ICS and a subsequent tethnically acceptable 

analysis of the ICS in the analytical run: 


"f~ 

Flag (J) as estimated only sample results ~MDL 
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YES NO N/A 


for which the ICSA "Found' value is greater than 
(True value+CRQL). Do not qualify non-detects. 
If the ICSA "Found" value is less than 
(True value-CRQL), flag non-detects as "UJ" and 
detects as 	"J". 

A.l.16.2.3 	ICSAB Solution 

For ICP-AES, are all analyte results in 

ICSAB within the control limits of 80-120 

of the true/established mean value? [ ~ 

If no for any of the above, is the 

sample concentration of AI, Ca, Fe, 

or Mg in the same units (ug/L or MG/KG) 

greater than or equal to its respective /~ 

concentration in the ICSAB solution on 

Form IV? [_l 


ACTION: 
If yes, apply the followir.g action to 

all samples analyzed between a previous 

technically acceptable analysis of the 

ICS and a subsequent technically acceptable 

analysis of the ICS in the analytical run: 


~. 

Flag (J) as estimated those associated 

sample results ~ MOL for which the ICSAB 

analyte recovery is greater than 120% but 

~ 150%. If the ICSAB recovery falls within 

50-79%, qualify sample results ~ MOL as "J" 

and non-detects as "UJ". Reject (R) and red-line 

all sample results (detects & non-detects) for 

which the ICSAB analyte recovery is less than 

50%. If the recovery is above 150%, reject (R) 

and red-line only positive results. 


A.1.16.3 	 ICP-MS Method 

A.l.16.3.1 	ICSA Solution: 

For ICP-MS, are the ICSA "Found" analyte 

value~ within the control limits of ±CRQL /

of the true/established mean value? 	 [_1 
ACTION: 
If no, apply the following action to all 

samples reported from the analytical run: 


Flag (J) as estimated only sample results ~ MOL 

if the ICSA "Found" value is greater than 

(True value+CRQL). Do not qualify non-detects. 

If the ICSA "Found" value is less than 


-"' '::::::=:f: (True value-CRQL), flag the associated sample 
detects as "J" and non-detects as "UJ". 
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A.1.16.3.3 

\.1.17 
,"--' 

A.1.17.1 

YES NO N/A 

ICSAB Solution 
For ICP-MS, are all analyte results 
in ICSAB within the control limits of 
80-120% of the true/established. mean /'
value, whichever is greater? l_l 

ACTION: 
If no, apply the following action to all 
samples reported from the analytical run: 

Flag (J) as estimated those associated 
sample results ~ MDL for which the ICSAB 
analyte recovery is greater than 120% but 
~ 150%. If the ICSAB recovery falls within 
50-79% flag (J) as estimated the associated 
sample results ~ MOL. Reject (R) and red-line 
those all sample detects and non-detects for 
which the ICSAB analyte recovery is less than 
50%. If the recovery is above 150%,reject (R) 
and red-line only detects (~MOL). 

Spiked Sample Recovery: Pre-Diqestion/Pre-Distillation)-Form V A 
Note:Not required for Ca,Mg,K,and Na(both matrices) iAl and Fe (soil only) 

Was Matrix Spike analysis ~erformed: 

/
For each ~atrix type? [_l 

For each SOG? 

On one of the SOG samples? l_l 

For each 8oncentration range 
(i.e.,low, med., high)? 

For each analytical Method 
(ICP-AES,ICP-MS, Hg, CN)used? [_l 

Was a spiked sample prepared and 
analyzed with the SOG samples? [_l 

ACTION: 
If no for any of the above, flag as 
estimated(J)all the positi0e data 
for which a spiked sample was not 0.» ;VMLu vJ U\-Q ::r ~~ 
analyzed. 

Qo (10 (110 l,UUp ~cI 
NOTE: 
If more than one spiked sample were 
analyzed for one SDG, then qualify the,~ 
associated data based on the worst spiked 
sample analysis. 
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YES NO N/A 


Was a field blank or PE sample used 

for the spiked sample analysis? [~ 

ACTION: 
If yes, flag (J) as estimated positive 
data of the associated SDG samples for 
which field blank or PE sample was used 
for the spiked sample analysis. 

Circle on each Form VA all spike 
recoveries that are outsi~e the 
control limits (75-125%) that have 
sample concentrations less than four 
times the added spike concentrations. 

Are all recoveries within the 
control limits when sample 
concentrations are less than or 
equal to four times the spike vconcentrations? [=] 
NOTE: 
Disregard the out of control spike 
recoveries for analytes whose 
concentrations are greater than or 
equal to four times the spike added. 

Are results outside the control limits 
~-(75-125%)flagged with Lab Qualifier "N" 

on Form I's and Form VA? 

ACTION: 
If no for any of the above, write in ~ 

the Contract - Problems/Non-Compliance 

Section of the Data Review Narrative. 
 ~~(f'fAqueous 

Are any spike recoveries: v 
(a) less than 30%? [_l 

(b) between 30-74%? 

(c) between 126-150%? 

(d) greater than 150%? [_l 

ACTION: 
If the matrix spike recovery is less than 
30%,reject (R) and red-lide all associated 
aqueous data (detects & non-detects). If 
between 30-74%, qualify all associated 
aqueous data > MDL as "Ju and non-detects 
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YES NO N/A 

as "UJ". If between 126-150%, flag (J) 

all data ~ MDL as "J". If greater than 150%, 

reject (R) and red-line all associated data L MDL. 


(NOTE:Replace "N" with "J", "R" as appropriate.) 

A.L17.5 Soil/Sediment 

Are any spike recoveries: t/
(a) less than 10%? 

(b) between 10-74%? [_1 

(c) between 12 6-200%? 

(d) greater than 200%? ~ 

ACTION: 
If yes for any of the above, proceed 

as follows: 


If the matrix spike recovery is less 
,---", 

than 10%,reject (R) and red-line all 
~ associated data (detects & non-detects); 

if between 10-74%,qualify all associated 
data L MOL as "J"and non-detects as "UJ"; 
if between 126-200%, flag (J) all associated 
data L MOL as "J" If greater than 200%, reject 
(R) and red-line all associated data L MOL. 
(NOTE:Replace "N" with "J" or "R" as appropriate .) 

A.l.1S Lab Duplicates) - Form VI 

A.l.1B.1 Was the lab duplicate analjysis performed: 
/

For each SOG? [_1 

On one of the SOG samples? l_l 

For each matrix type? [_1 

For each concentration range 
(low or med.)? [_1 

For each analytical Method 
(ICP-AES/ICP-MS,Hg,CN)Used? l_l 

Was a lab duplicate prepared and 
analyzed with the SOG samples? [_1

'-...../ 

' ---./ 
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A.l.lS.2 

A".l.lS.3 

"~' 

~ 

A.l.lS.4 

A.l.18.4.1 

'---" 

'--"" 

YES NO N/A 

ACTION: 
If no for any of the above, flag (J) as 
estimated all the SDG sample results 
(detects & non-detects) for which the lab "jV-X dvR
duplicate analysis was not performed. ~\y- #~ 61WNOTE: 
If more than one lab duplicate sample . ,ff fi ~:"\ 
were an3lyzed for an SDG, then qualify 
the associated samples based on the 

" \ l/ " -:s 1lJ'.-'worst lab duplicate analysi"s. 

Was a Field Blank or PE sample used 
for the Lab Duplicate analysis? [ 0 
ACTION: 
If yes, flag as estimated (J) all 

SDG sample results (hits & non-detects) 

for which Field Blank or PE sample was 

used for duplicate analysis. 


Circle on each Form VI all values 

that are: 


RPD > 20%, or 

Absolute Difference > CRQL./ 

Are all values within control 
limits (RPD ~ 20% or absolute ~ 
difference ~ ±CRQL)? (_1 

If no, are all results outside the 
control limits flagged with an "*n 
(Lab Qualifier)on Form VI and on v 
all Form l's? [_1 

ACTION: 
If no, write in the Contract-Problems/ 
Non-Compliance Section of the Data 
Review Narrative. 

NOTE: 
The laboratory is not required to 
report on Form VI the RPO when 
both values are non-detects. 

Aqueo'lls 

When sample and duplicate values are both 
~ 5xCRQL (substitute MOL for CRQL when MOL> CRQLl , 

.1 -' " 2 -33- :(~ 
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YES NO N/~ 

is any RPD 	 > 20% but < 100%? 

is any RPD 	 ~ 100%? [_1 /' 

ACTION: 
If the RPO is > 20% but <100%, 

flag (J) as estimated the associated 

sample data ~ CRQL. If the RPD is 

~ 100%, reject (R) and red-line the 

associated sample data ~ CRQL. 


(NOTE: Replace "*,, with "J" or /il:' as appropriate . ) 

A.1.18.4.2 	When the sample and/or duplicate value 

<5xCRQL (substitute MDL for CRQL when MDL >CRQL) , 

is the absolute difference between sample 

and duplicate values: 


~ > .± CRQL? 

"-'" > + 2xCRQL? 	 /' 
ACTION: 
If the absolute difference is > CRQL, 

flag as estimated all the associated 

sample results ~ MDL but < 5xCRQL as "J" 

and non-detects as "UJ". If the absolute 

difference is > 2xCRQL, r~ject (R) and 

red-line all the associat~d non-detects 

and detects ~ MOL but < 5xCRQL. 

NOTE: 
1. 	Replace "*" with "J", " UJ" or "R" as appropriate.) 
2. 	 If one v3lue is >CRQL and the other value is non-detect, 

calculate the absolute difference between the value > CRQL 
and the ~DL, and use this difference to qualify sample results. 

A.1.1B.5 	 Soil/Sediment 

A.1.18.5.1 	When sample and duplicate values 
are both ~ 5xCRQL (substitute MDL for 

CRQL when MJL > CRQL) , 
 /'
is any RPD > 35% but < 120%? 	 l_l 

~ is any RPD 	 ~ 120%? [_1 

ACTION:'-.,.../" 

If the RPJ 	 is ~ 35% and < 120%, flag,,---,,' 
(J) as estimated the associated sample 

12 n- . . ~-34
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YES NO N/A 

data ~ CRQL. If the RPD is ~ 120%, reject 
(R)and rej-line the assoc~ated sample 
data ~ CRQL. 

A.l.1S.S.2 When the sample and/or duplicate value 

'----, 

",----,' 

A.1.19 

A.1.19.1 

<SxCRQL(substitute MDL for CRQL when MDL > CRQL) , 
is the absolute difference between sample 
and duplicate: 

/ 
> ± 2 x CRQL? ~ 
> ± 4 x CRQL 

ACTION: 
If the absolute difference is > 2 X CRQL, 
flag all the associated sample results ~ MDL 
but < 5xCRQL as "J H and non-detects as "UJH 

• 

If the absolute difference is > 4xCRQL, reject 
(R) and red-line all the associated non-detects 
and detects ~ MDL but <5xCRQL. 

NOTE: 
1. 	Replace "*N with "IN 

, "UJN or "RH as appropriate.) 
2. 	 If one v3lue is >CRQL and the other value is non-detect, 

calculate the absolute difference between the value > CRQL 
and the ~DL, and use this difference to qualify sample results. 

Field Duplicates 

Aqueous Field Duplicates 

Was an aqueous Field Duplicate pair 
collected and analyzed? 
(Check Sampling Trip Report) 

ACTION: 

~ [_1 

If yes, prepare a Form (Appendix A.4) for each 
aqueous Field Duplicate pair. Report the sample 
and Field Duplicate resu~ts on Appendix A.4 from 
their respective Form I's. Calculate and report RPD 
on Appendix A.4 when sample and its Field Duplicate 
values are both> 5xCRQL. Calculate and report the 
abs olute difference on Appendix A.4 when at least one 
value (sample or duplicate) is <SxCRQL. Evaluate the 
aqueous Field Duplicate analysis in accordance with the 

" ~ 

~ 
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YES NO N!A 
QC criteria stated in Sections A.1.19.2 and A.1.19.3. 

NOTE; 
1. Do not transfer "*" from Form T's to Appendix A.4. 
2. Do not calculate RPD when b01;h values are non-detects. 

3.Substit~te MDL for CRQL when ~OL > CRQL. 

4.If one value is >CRQL and the other value is 


non-detect, calculate the absolute difference 

between the value > CRQL and ~he MOL, and use 

this the criteria to qualify the ~esults . 


A.1.19.2 	 Ci~cle all values on the Form (Appendix A.4) 

for Field Duplicates that have; 


RPD ~ 20% or 

Difference 	> + CRQL 

When sample and duplicate values are 

both ~5xCRQL (substitute MOL for CRQL when 

MOL> CRQLl, 


/'
is any RPD > 20 %? 	 l_l 

'---'" 7
is any RPD ~ 100%? 	 l_l

'---" 

ACTION: 
If the RPD is >20% but < ~OO%, flag (J) only 

the associated sample and its Field Duplicate 

results ~ CRQL. If the RPD is ~ 100%, reject(R) 

and red-line only the associated sample and its 

Field Duplicate result ~ CRQL. 


A.1.19.3 	 When the sample and/or duplicate value(s) 

<5xCRQL (substitute MDL for CRQL when MDL >CRQL) , 

is the absolute difference between sample 

and duplicate: 


> + CRQL? 	 ~l_l 

~ 
> ± 2 x CRQL? 

ACTION: 
If the ~bsolute difference is > CRQL, 

flag detects ~ MDL but < 5xCRQL as "J" 


''''-.--/ 	 and non-detects as "UJ". If the difference 
is > 2xCRQL,reject (R) and red-line non-detects""---.../ 

, ) c;:
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A.1.19.4 


~ 

'-.../ 

A.1.19.5 


'-/ 

"'--" 

YES NO N/A 
and results ~ MDL but <5xCRQL of the sample 
and its Field Duplicate. 

Soil/Sediment Field Duplicates 

Was a soil field duplicate pair ~ collected and analyzed? 
(Check Sampling Trip Report) 

ACTION: 
If yes, _for each soil Field Duplicate 
pair proceed as follows: 

Prepare Appendix A.4 for each Field Duplicate 
pair. Report on Appendix A.4 all sample and its 
Field Duplicate results in MG/KG from their 
respective Form I's. Calculate and report RPD when 
sample and its duplicate values are both greater 
than SxCRQL. Calculate and report the 
absolute difference when at least one value 
(sample or duplicate) is < 5xCRQL. Evaluate the 
Field Duplicate analysis in accordance with the 
QC Criteria stated in Sections A.1.19.S and A.l.19.6. 

NOTE: 
1. Do not transfer "*" from Form I's to Appendix A.4. 
2. Do not calculate RPD when both values are non-detects. 

3.Substitute MOL for CRQL when MOL> CRQL. 

4.If one value is >CRQL and the other 


value is non-detect, calculate the 

absolute difference between t~e 

value > C~QL and the MOL, and apply 

the criteria to qualify the results. 


Circle on each Appendix A.4 all 
values that have: 

RPD ~ 35%, or Difference> ± 2xCRQL 
When sample and duplicate values 
are both ~ 5xCRQL (substitute MDL for 
CRQL when MDL > CRQL) I 

~ 

is any RPJ > 35% but < 120%? [_1 

is any RPD ~ 120%? ~ 

ACTION: 

If the RPD is > 35% but < 120%, 


..... ~'\ ('\
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Revision 13 	 Ap pendix A.1 

, 
flag only the associated ~ample 
and its 
~ CRQL 
reject 
and its 

Field Duplicate results 
as "J" ..If the RPD is ~ 120%, 
(R) 	 and red-line only the sample 
Field Duplicate results ~ CRQL. 

When the sample and/or duplicate value(s) 
<5xCRQL (substitute MDL for CRQL when MDL > CRQL ) , 
is the absolute difference between sample 
and Field Duplicate: 

> ± 2 x CRQL? 

> + 4 x CRQL? 

ACTION: 
If the absolute differenca is > 2xCRQL, flag 
Sample an,j its Field Dupli'cate resuts ~ MOL 
but <5xCRQL as "J" and non-detects as "UJ". 
If the difference is >4xCRQL, reject(R) and 
red-line non-detects and detects ~MDL but 
<5xCRQL of the sample a n d its Field Duplicate . 

Laboratory Control Sample (LCS)- Form VII 

Was one LCS prepared and analyzed for: 

Each SDG? 

Each matrix type? 

Each batci samples digested / distilled? 
For each Method(ICP-AES,I~P-MS/Hg,CN) 
used ? 

Was an LCS prepared and analyzed with 
the samples ? 
ACTION: 
If no for any of the above, prepare 
Telephone Record Log and c ontact 
CLP PO or TOPO for submittal of the 
LCS results. Flag (J) as estimated all 
the data for which an LCS was not 
analyzed. 

NOTE: 
If only one LCS was analyzed for 
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A.1.20.2 

'----" 

A.1.20.3 

YES NO N/A 
more then 20 samples, then the first 
20 samples analyzed are not flagged(J), 
but all additional samples mus~ be 
qualified (J). 

Aqueous LCS 

Circle on each Form VII tie LCS percent 
recoveries outside control limits 80-120%. 

NOTE: 1.Use digested rcv as LCS for aqueous mercury 
2.use distilled rcv as LCS for aqueous cyanide 

Is any LCS recovery: 

Less than 50%? [~ 
Between 50% and 79%? [0 
Between 121% and 150%? [ 0 
Greater than 150%? [.l..L1 
ACTION: 
If the LCS recovery is le~s than 50%, 
reject (R) and red-line all associated 
sample data (detects & non-detects); for 
a reccvery between 50-79%, flag detects 
as "Juall non-detects as "UJN 

• if the LCS 
recovery is between 121-150%, flag only 
detects as "J". if the recovery is greater 
than 150%, reject (R) and red-line all detects. 

Solid Les 

If an analyte's MDL is equal to or 
greater than the true value of LC3, 
disregard the "Action" below for that 
analyte even though the LCS is out of 
control limits. 

Is the LC3 "Found" value greater 
than the Upper Control Limit 

reported on Form VII? ../ 


"--.../ . /.'...,.-
ACTION: 

-39
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A. 1.21 

A.1.21.1 

'----.
'-"" 

A.1.21.2 

1\.1.21.3 

, "--" 
"'---"" 

YES NO N/A 
If yes, flag (J) all the associated 
detects ~ MDL as estimated (J). 

Is the LCS "Found" value lower 
than the Lower Control Limit 
reported on Form VII? [_1 ~ 
ACTION: 
If yes, flag detect5 as "J" and 
non-dectes as "UJ". 

ICP-AES/ICP-MS Serial D~lution ~ Form VIII 
NOTE:Serial dilution analysis is required only D()D-~~·.when the initial concentration is equal to or 
greater than 50 x MDL. ~S~ t.-DO- i) 1.\.'&) 

I p\1 ~ Was a Serial Dilution analysis 
performed: 

For each SDG? [ ~ 
On one of the SDG samples? [v] 
For each matrix type? [ ~ 
For each concentration range 
(low or med.)? [V; 

Was a Serial Dilution sample 

analyzed with the SDG samples? [~ 


ACTION: 
If no for any of the above, flag 

as estimated (J) detects ~ MDL of 

all the SDG samples for which the 

ICP Serial Dilution Analysis was 

not performed. 


Was a Field Blank or PE sample used 

for the Serial Dilution Analysis? [ ~ 


ACTION: 
If yes, flag as estimated (J) detects 
> MDL of all the SDG samples 

Circle on Form VIII the Percent Differences 
(%D) between sample results and its dilution 
results that are outside ~he control limits + 10% 

-40
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YES NO N/A 

when initial concentrations ~ 50 x MDLs . 

Are results outside the control 

limits flagged with an "E" (Lab Qualifier) 
 ~ on Form VIII and all Form I's? 	 [-) 

ACTION: 
If no, write in the Contract-Problem/ 

Non-Compliance Section of the Data 

Review Narrative. 


A.1.21.4 	 Are any %D values: 

> 10%? 	 [ 
-) 
~ 

> 100%? 	 [~ 
ACTION: 
If the Percent Difference (%0) is 
greater than 10%, flag (J) as estimated 
all associated samples wh(;: se raw data .2: MDL; 
if the %D is.2: 100%, reject (R) and red-line 
all associated samples with raw data ~ MDL. 

----./ (NOTE: Replace "E" with "J" or "R" as appropriate .)
"----' 

A.1.22 	 Total/Dissolved or Inorganic/Total Analytes 

A.1.22.1 	 Were any analyses performed for 

dissolved as well as total analytes 
 ~ 
on the same sample(s ) ? [_ 1 
Were any analyses performed for 
inorganic as well as total analytes ~ 
on the same sample(s)? [_1 

ACTION: 
If yes, prepare a Form (Appendix A.S) 
to compare 	the differences between 
dissolved (or inorganic) arid total 
ana1yte concentrations. Compute each 
difference 	on Appendix A.5 as a percent 
of the total 	analyte only when both of 
the following conditions are fulfilled: 

(1) 	 The dissolved(or inorganic)concentration 

is greater than total concentration, and 


(2) greater than or equal to SxMDL. 

\.1.22.2 	 Is any dissolved (or inorganic)
'--' 	 /~ 	 concentration greater than its 

total concentration by more than 20%? [_1 
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YES NO N/A 


Is any dissolved(or inorganic) 
~ concentration greater than its 


total concentration by more than 50%? l_l 


ACTION: 
If the percent difference is greater 

than 20%, flag (J) both dissolved/inorganic 

and total concentrations as estimated. If 

the difference is more thijn 50%, reject (R) 

and red-line both the values. 


Fie1d B1ank - Form I 

NOTE: Designate "Field Blank" as such on Form I 


Was a Field/Rinsate Bank collected 

and analyzed with the SDG samples? [_l / 

If yes, is any Field/Rinsate Blank 

absolute value of an analyte on Form I 

greater than its CRQL(or 2xMDL when MDL>CRQL)? [_l 


If yes, circle the Field Blank value 

on Form I that is greater than the 

CRQL, (or 2 x MDL when MDL > CRQL). 


Is any Field Blank value 0reater 

than CRQL also greater than the 
 ~ Preparation Blank value? l_l 

If yes, is the Field Blank value 
(> CRQL and> the prep. blank value) 

already rejected due to other QC 

criteria? 


ACTION: 
If the Field Blank value was not rejected, 

reject all associated sample data (excert 

the Field Blank results)greater than the 

CR L but less than the Field Blank value. 

Reject on Form I's the soil sample resu ts 

whose raw values in ug/L in the instrument 

printout are greater than the CRQL but less 

than the Field Blank valuij in ug/L. Flag as 

"J" detects between the F~eld Blank value and 

lOxField Blank value. If the sample result> MOL 
bue ~CRQL, replace 'it withCRQL-U. 

If the Field Blank value is less than the 

-42
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YES NO N/A 

Prep. Blank value, do not qualify the sample 
results due to the Field Blank criteria. 

NOTE: 
1. 	 Field Blank result previously rejected 

due to other criteria cannot be used to 
qualify field samples. 

2. 	 Do not use Rinsate Blank associated with 
soils to qualify water samples and vice versa. 

A.1.24 Verification of Instrumental Parameters - Form IX, XA, XB, XI 

A.1.24.1 Is verification report present for: 

Method Detection Limits (Form IX-Annually)? [~ 
ICP-AES Interelement CorrJction Factors 
(Form XA & XB -Quarterly)? [v{ 

ICP-AES & ICP-MS Linear Ranges 
(Form XI-Quarterly)? l~ 

ACTION: 
If no, contact CLP PO/TOPO for 
submittal from the laboratory.

'-../ 
'--.-' 

A.1.24.2 Method Detection Limits - Form IX 

A.1.24.2.1 Are MDLs present on Form IX for: 

All the analytes? 	 [ ~ 
All the instruments used? 	 _0 
Digested and undigested 

samples and Calib.Blanks? l_l / 

ICP-AES and ICP-MS when both 
instruments are used for the /

same analyte? 	 [_l 

ACTION: 
If no for any of the above, prepare 
Telephone Record Log and contact CLP 
PO/TOPO for submittal of the MDLs from 
the laboratory. Report to CLP PO and 
write in the Contract Problems/ 
Non-Compliance Section of the Data Review 
Narrative if the MOL concentration is not 

~' less than ~ CRQL. 
~ 

,--, () 
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YES NO N/A 

A.l.24.2.2 	Is MOL greater than the Cfi.QL ~ for any analyte? 	 l_l _ 

If yes,is the analyte concentration 

on Form I greater than 5 x MOL for 

the sample analyzed on the instrument 
 /
whose MOL exceeds CRQL? 	 l_l 

ACTION: 
If no, flag as estimated (J) all 

values less than five times MOL for 

the analyte whose MOL exceeds the CRQL. 


A.1.24.3 	 Linear Ranges - Form XI 

A.1.24.3.1 	Was any sample result higher than 

the high linear range for ICP-AES 

or ICP-MS? 
 l£ 

Was any sample result higher than 
the highest calibration standard /
for mercury or cyanide? [_1 

If yes for 	any of the above, was~ 
' ,--", the sample diluted to obtain the /

result reported on Form I? l_l 

ACTION: 
If no, flag (J) as estimated the 

affected detects (~MOL) reported 

on Form I. 


A.1.2S 	 ICP-MS Tune Analysis - Form XIV 

A.1.2S.1 	 Was the ICP-MS instrument 

tuned prior to calibration? l_l ~ 


ACTION:J. 
If no, reject (R) and red-line all 

sample data for which tuning was not 

perfo:rmed. 


A.1.2S.2 	 Was the tuning solution analyzed 

or scanned at least five times 
 ~ 
consecutively? 	 [_1 

Were all the required isotopes 

spanning the analytical range 
 v 
present in 	the tuning solution? [_1 

.~ 

'--' Was the mass resolution within 
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0.1 	amu for each isotope in the 

tuning solution? 


Was %RSD less than 5% for each 
isotope of each analyte in the 
tuning solution? 

ACTION: 
If no for any of the abov~, qualify 
all results ~ MDL associated with that 
Tune as estimated "Ju 

, and all non-detects 
associated with that Tune as "UJu . 

A.1.26 	 ICP-MS Internal Standards - . Form XV 

A.1.26.1 	 Were the Internal Standards added 

to all the samples and all QC 

samples and calibration standards 

(except the Tuning Solution)? 


Were all the target analyte 
masses bracketed by the masses 
of the five internal standards? 

'--" ACTION: 
If none of the Internal Standards was 
added to the samples, rej~ct (R) and 
red-line all the associatdd sample data 
(detects & non-detects). If internal 
standards were used but did not cover all 
the analyte masses, reject (R) and red-line 
only the analyte results not bracketed by 
the internal standard masses. 

A.1.26.2 	 Was the intensity of an Internal 

Standdrd in each sample within 60-125% 

of the intensity of the same Internal 

Standard in the calibration blank? 


If no, was the original sample diluted 
two fold, Internal Standard added and the 
sample re-analyzed? 

Was the %RI for the two fold diluted sample 
within the acceptance li~~ts (60-125%)? 

ACTION: 
If no for any of the above, flag detects 
as "JU and 	non-detects "UJu of all the 
analytes with atomic masses between the"''--./ 

atomic mass of the internal standard lighter 
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than the affected internal standard, and the 

atomic mass of the internal standard heavier 

than the affected internal standard. 


A.1.27 Percent Solids of Sediments 

A.1.27.1 Are percent solids in sediment(s): 

< 50%? 	 [_1 / 
ACTION: 
If yes, qualify as estimated (J) all detects and 

non-detects of a sample that has percent solids 

less than 50% (i.e./moisture content greater than 50%) . 


NOTE: 
Flag(J) only the sample results 

that were not previously flagged

due to other QC criteria. 


\norganic Data Review Narrative 
- . - "\ 

'-..../ 

Case# 	 Site: Matrix: Soil 

SDG# Lab: 	 Water 

Sampling Team: Reviewer: 	 Other 

A.2.1 	Data Validation Flaqs: 
The following flags may have been applied in red by the data validator and must 
be considered by the data user. 

J -	 This flag indicates the result qualified as estimated 

R and Red-Line - A red-line drawn through a sample result indicates unusable value. 
The red-lined data are known to contain significant errors based on 
documented information and must not be used by the data user. 

U - This data validation qualifier is applied to sample results 
~ MDL when associated blank is contaminated 

Fully usable Data - The results that do not carry "J" or "red-line" are fully 
usable. 

,.2.2 Laboratory Qualifiers: 
~ The CLP laboratory applies a contractual qualifier on all 
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DataQual Worksheets - Metals 

SAMPLE CALCULA TION 
EPA SAMPLE ID: VWAI-MW04-1112 
COMPOUND: Manganese 
CONCENTRATION: 1140 ugfL 
%Solids - NA 

Raw Data result: 1.1432 mg/L 

1.1432 mg/L (lOOOug/lmg) = 1143.2 ug/L 

FIELD DUPLICA TE SAMPLE SUMMARY 
Note: All reported results are noted in the table below because the client requested that the MDL be used as reporting limit instead of 
the RL for this project. RPDs or absolute differences were calculated based on Region II guidelines: ifresults are >5X RL RPD is 
calculated, if results are <5X RL the absolute difference is calculated. Flags are applied to field duplicate pair only as follows: For 
RPD values - RPD 235% but <120% results are J, RPD >120%, results are R. For absolute difference values - >+/- 2X RL results are 
J, >+/- 4X RL results are R. 

- - - licate S 

Analyte Sample Cone. Duplicate Cone. RPD or absolute difference 
0.000 

#DIV/O! 
Comments: No qualifications required. 


Sample ill' none Duplicate Sample ill' 


Analvte Sample Cone. Duplicate Cone. RPD or absolute difference 
0.000 
0.000 

Comments: No qualifications required. 
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Final Responses to EPA Comments on the  
Draft In‐Situ Remediation Pilot Study Report, Area of Concern I (AOC I)  

Former Atlantic Fleet Weapons Training Area‐ Vieques  
Naval Ammunition Support Detachment  

Vieques, Puerto Rico 
March 2013 

EPA General Comments 
1. While Section 4 (Conclusions and Path Forward) provides information to substantiate that 

concentrations decreased at AOC I, the Pilot Study does not provide a sufficient discussion to 
substantiate that the concentration decreases were specifically related to the application of in‐situ 
chemical oxidation (ISCO) and enhanced in‐situ bioremediation (EISB) and not natural processes. In 
addition, the Pilot Study does not discuss how the application of ISCO and EISB met performance based 
criteria and data quality objectives (DQOs). Revise Section 4 to provide a discussion to substantiate that 
the application of ISCO and EISB met performance based criteria and DQOs. 

Navy Response:  

The following paragraphs have been added to the end of Section 3.2: 

“As stated in Section 1.1, the objectives of the Pilot Study implemented at AOC I were to: (1) 
determine if the groundwater Pilot Study technologies could reduce COC concentrations to 
acceptable levels and (2) determine if the Pilot Study technologies could reduce the 
groundwater cleanup timeframe (relative to that predicted by natural attenuation alone). The 
associated project quality objective (PQO), as documented in Worksheet 11 of the Pilot Study 
SAP (CH2M HILL, 2010a), was to collect data sufficient for determining whether unacceptable 
risk associated with potential potable groundwater use at the site was mitigated (i.e., all COC 
concentrations below Pilot Study PRGs) and, therefore, no further action was warranted. 

As noted previously, the concentrations of all groundwater COCs in all wells (except benzene 
and naphthalene in well MW07) had declined to below Pilot Study PRGs before the Pilot Study 
baseline sampling (i.e., between 2004 and 2010). For MW07, Table 6 summarizes the percent 
reduction of benzene and naphthalene in monitoring well MW‐07 prior to and during the Pilot 
Study implementation. The table also includes 2‐methylnaphthalene because it helps 
demonstrate the potential affect on COC concentration decline by natural processes and the 
Pilot Study technologies. As shown in the table, the concentrations of these three COCs declined 
between 74 percent and 79 percent over the 5 ½ years prior to the Pilot Study (i.e., under the 
influence of natural attenuation processes alone). During the 2 ½‐year Pilot Study, the same 
COCs declined by about 95 percent.  

In addition to the above, natural attenuation modeling (see Attachment C of the Pilot Study SAP 
[CH2M HILL, 2010a]) indicated it would take approximately 7 years for benzene and 14 years for 
naphthalene to decline from levels measured at AOC I in 2008 to the Pilot Study PRGs under the 
influence of natural attenuation processes alone. As shown in Figures 12 and 14, the Pilot Study 
PRGs for both of these two COCs were achieved in about 4 years (i.e., 2008 to 2012). 

The information above indicates the decreases in COC concentrations were attributable to both 
natural processes and Pilot Study technologies, with the Pilot Study technologies likely 
accelerating the decline to below the PRGs. Regardless of the relative contribution of natural 
processes and Pilot Study technologies, the monitoring conducted before and during the Pilot 
Study indicated all COCs at the site declined to below the PRGs without rebound.” 
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The sub‐bullets of the third bullet in Section 4 were revised as follows: 

 “…(from 14 g/L to 0.82 g/L during the Pilot Study). Benzene concentrations declined 
naturally by 76 percent prior to the Pilot Study and by 94 percent following the ISCO 
injection and EISB application; overall concentrations declined by 99 percent. Benzene fell 
below its PRG of 5 g/L between November 2011 and May 2012 and no rebound was 
observed.” 

 “…(from 21g/L to non‐detect during the Pilot Study). Naphthalene concentrations declined 
naturally by 74 percent prior to the Pilot Study and by 95 percent following the ISCO 
injection and EISB application; overall concentrations declined by 99 percent. Naphthalene 
fell below its PRG of 6.1 g/L between November 2011 and May 2012 and no rebound was 
observed.”    

2. Section 2.5 (Enhanced In‐Situ Bioremediation) indicates that oxygen releasing compound (ORC) socks 
were placed in monitoring wells MW‐02, MW‐03, MW‐04, MW‐05, and MW‐07 and were removed in 
August 2011 according to the schedule in the Final In‐Situ Remediation Pilot Studies (AOC E and AOC I 
Sites) Sampling and Analysis Plan, Vieques, Puerto Rico, dated June 2008 (SAP); however, Section 2.5 
does not discuss whether the ORC socks met the performance criteria expectations established in the 
SAP before being removed. Clarify whether the ORC socks met the performance criteria established in 
the SAP prior to being removed. 

Navy Response:  

Please see the response to Comment #1.     

3. A discussion of how the geology and potential preferential pathways at the site may have impacted the 
pilot study is not included in the Pilot Study. Based on Figure 5 (Geologic Cross Section A‐A’) and Figure 6 
(AOC I Conceptual Site Model), the monitoring wells which were used for the pilot study injections (e.g., 
MW‐02, MW‐03, MW‐04, and MW‐07) were screened in highly fractured bedrock which may have 
created preferential pathways within the bedrock. 

Navy Response:  

The following was added at the end of the third paragraph of Section 2.2: 

“Although fractures in the bedrock at AOC I may have provided preferential pathways for 
contaminant migration, the ISCO injections would have followed those same pathways since the 
injections were intentionally performed at very low pressures to avoid creating additional 
preferential flow pathways. Monitoring during injection was performed and showed no 
mounding in surrounding wells.”   

4. Include a discussion of how the geology and potential preferential pathways at the site were evaluated 
and may have impacted the implementation of the pilot study injections. 

Navy Response:  

Please see the response to Comment #3.        

5. The Pilot Study does not describe any measurements of the oxidant demand. For example, the Pilot 
Study does not discuss whether the oxidant demand at AOC I was solely due to the hydrocarbon release 
or if there is a background oxidant demand that affected anaerobic conditions in the saturated zone. 
Depending on the amount of nonaqueous phase liquid (NAPL) present and the extent of hydrocarbon 
weathering (loss of soluble and volatile constituents), the oxidative treatment may have been affected if 
constituents subsequently dissolved into anaerobic groundwater. Include a discussion of oxidant 
demand during the pilot study injections. 
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Navy Response:  

With respect to the parameters measured during the Pilot Study, they were those concurred upon 
by the Navy, USEPA, and PREQB via the SAP process. Regarding oxidant demand, the following 
paragraph has been added as the first paragraph of Section 2.2: 

“During the Pilot Study design, the oxidant (persulfate) demand was estimated based on: a) the 
historical groundwater geochemical data and water quality parameters (showing the anaerobic 
nature of the subsurface and likelihood of reduced iron and manganese exerting a demand on 
persulfate), b) the stoichiometric demand based on the historical COC concentrations, and c) 
professional judgment from numerous persulfate applications. Due to the very low COC 
concentrations and lack of NAPL at AOC I, the stoichiometric demand, as is common, was 
negligible.”  

6. Monitoring wells in the vicinity of the injection wells (i.e., MW‐01, MW‐06, MW‐08, and MW‐ 09) were 
not sampled during and after the pilot study injections in 2010, 2011 or 2012. Specifically, downgradient 
well MW‐06 was evaluated in 2004, 2006, and 2008; downgradient wells MW‐08 and MW‐09 were 
evaluated in 2006 and 2008; and, upgradient well MW‐01 was evaluated in 2004, 2006, and 2008. Clarify 
how contaminant migration, water geochemistry, and rebound were assessed when the other onsite 
wells were not evaluated during and after the pilot study injections. 

Navy Response:  

The following sentence has been added at the end of the first paragraph under Section 2: 

“The Vieques Technical Subcommittee, comprising representatives of the Navy, USEPA, and 
EQB, concurred on the wells to include in the Pilot Study based on historical data and Pilot Study 
objectives. Wells MW‐01, MW‐06, MW‐08, and MW‐09 were excluded from contaminant 
analysis during the Pilot Study because they were either upgradient of (MW‐01) or far 
downgradient from (MW‐06, MW‐08, and MW‐09) the area of contamination. These wells had 
been installed during the RI for the purposes of nature and extent determination but were not 
relevant to the Pilot Study. Due to the small size of the groundwater plume and slow 
groundwater velocity rates (3 to 16 ft/yr), MW‐02, MW‐03, MW‐04, MW‐05, and MW‐07 were 
determined by the Technical Subcommittee as the appropriate wells to be used for monitoring 
contaminant concentrations during the Pilot Study.”   

Note that Section 2.7 states that to ensure contaminant rebound did not occur, the Technical 
Subcommittee agreed to perform two additional sampling events for a subset of the AOC I 
monitoring wells (i.e., MW‐04, MW‐05, and MW‐07) and that the agreement was reached in the 
February 22, 2012 Technical Subcommittee meeting. Please also note the correspondence from 
USEPA in Appendix C stating which wells should be monitored for the two additional rounds used for 
potential rebound monitoring. 

7. Section 2.4 (First Post‐injection Performance Monitoring Event) indicates that, “At the concentrations 
observed at this site and given the water geochemistry, it does not appear to make a difference for VOC 
[volatile organic compounds] groundwater results how or if the samples are preserved;” however, the 
Pilot Study does not include information or a discussion to substantiate that the samples were not 
impacted by the persulfate or the ascorbic acid. Provide information and a discussion to substantiate 
that the samples were not impacted by the persulfate or the ascorbic acid. 

Navy Response:  

It is unclear what the commenter means by providing information to substantiate the samples were 
not impacted by ascorbic acid. The purpose of adding ascorbic acid is to sequester any residual 
persulfate that could oxidize contaminants in the sample between the time it is collected and 
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analysis in the laboratory. Therefore, ascorbic acid does not impact the sample; it potentially 
protects the sample from additional oxidation. 

To provide additional clarity, Table 5 has been updated to include the preservative method 
associated with each sample and the second paragraph of Section 2.4 has been revised as follows: 

 “. . . (i.e., in accordance with the SAP). Table 4 shows the persulfate concentrations measured in 
wells at the time of sample collection. Table 5 shows the results of the three analyses (with 
identification of the preservative method for each) for each well. Of note is that the volatile 
organic compounds (VOCs) concentrations for each well were essentially the same among the 
samples preserved with hydrochloric acid, ascorbic acid, and unpreserved. For example, 
benzene concentrations in samples from well MW‐07, which had a measured persulfate 
concentration between 14 and 21 mg/L, were 9.5 g/L (unpreserved), 9.5 g/L (ascorbic acid), 
and 9.4 g/L (HCl). Therefore, at the concentrations observed . . . ”       

8. A preliminary remediation goal (PRG) of 1.4 micrograms per liter (µg/L) was originally selected to 
represent a conservative screening value for naphthalene; however, a value of 6.1 µg/L was utilized. 
While Section 1.1 (Pilot Study Objectives and Goals) indicates that this value was determined to be more 
appropriate to use as a PRG, information is not provided and/or referenced in the Pilot Study to 
document that this value was approved for use. While this change does not significantly affect the 
outcome of the pilot study, some reporting limits, as shown in Table 5 (Analytical Results for COCs, 
Dissolved Iron and Manganese), would be above the lower PRG value. Revise the Pilot Study to include 
and/or reference information to document that the use of the higher value for naphthalene was 
approved. 

Navy Response:  

The following text has been added after the table of PRGs in Section 1.1:   

“The 2011 Edition of the Drinking Water Standards and Health Advisories (issued by the USEPA 
Office of Water) indicates that the cancer classification of naphthalene is “I – inadequate 
information to assess carcinogenic potential.” The Lifetime Health Advisory (HA) Level of 100 
µg/L for naphthalene is defined as the concentration of naphthalene in drinking water that is 
not expected to cause any adverse noncarcinogenic effects for a lifetime of exposure. In the 
updated 2012 Edition of the Drinking Water Standards and Health Advisories, the HA Level of 
100 µg/L for naphthalene is unchanged.  

The Record of Decision (ROD) entries contained in the USEPA CERCLIS Public Access Database 
were searched for naphthalene cleanup goals in EPA Region 2. For the nine Superfund Sites 
where quantitative cleanup goals were available for naphthalene, goals ranged from 10 to 300 
µg/L. A PRG of 10 µg/L was selected for three sites in New York, as stipulated in the NYSDEC 
Groundwater Standards, based on a non‐carcinogenic endpoint HI of 1 with an uncertainty 
factor (UF) of 10 for “Group C” carcinogens to provide sufficient protection from possible 
carcinogenic effects. Additionally, naphthalene does not have a groundwater standard (SG) in 
the Puerto Rico Water Quality Standards (PRWQS).   

The May 2013 USEPA Regional Screening Level (RSL) Table provides carcinogenic inhalation 
toxicity values for naphthalene, with a tap water RSL of 0.14 µg/L corresponding to a 1x10‐6 
excess lifetime cancer risk (ELCR) (or 14 µg/L corresponding to 1x10‐4 ELCR). USEPA’s target 
range for ELCR is 1x10‐4 to 1x10‐6. The 2013 RSL table also identifies a tap water RSL of 6.1 µg/L 
for non‐carcinogenic endpoints, based on an HI of 1 (for cumulative exposures via 
ingestion/dermal/inhalation).    

Based on the above information, the HI‐based PRG of 6.1 µg/L, especially considering it is within 
the USEPA’s acceptable ELCR range, is used as the PRG for naphthalene.”      
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Specific Comments 
1. Section 3, Groundwater Monitoring Results: Based on Table 5 (Analytical Results for COCs, Dissolved 

Iron and Manganese), iron and manganese levels fluctuated throughout the pilot study; however, these 
fluctuations are not discussed in Section 3. Revise Section 3 to include a discussion of the varying levels 
in iron and manganese throughout the pilot study and the long‐term effect it may have on AOC I. 

Navy Response:  

The following was added as the last paragraph of Section 3.1: 

“Dissolved iron and manganese were analyzed to confirm the presence of an oxidative 
environment post‐injection, which would tend to decrease dissolved iron and manganese. As 
shown in Table 5, this is what was observed; iron and manganese concentrations declined at the 
injection wells (MW‐02, MW‐03, MW‐04, and MW‐07) following the ISCO injection, indicative of 
the desired oxidative conditions. Several wells also showed increases of these metals toward the 
end of the study, indicating a return to normal geochemical conditions.” 

2. Table 4, Persulfate Concentration: The table indicates that persulfate in some wells was not measured; 
however, the Pilot Study does not discuss why persulfate was not measured. In addition, the Pilot Study 
does not discuss the decision criteria used for measuring or not measuring persulfate concentrations in 
the onsite wells. Revise Section 2.3 (Persulfate Monitoring) to document deviations from the proposed 
persulfate measurements. In addition, ensure all deviations are noted in the Pilot Study. 

Navy Response:  

The following was added as the last sentence of Section 2.3 and as a footnote in Table 4: 

“Persulfate monitoring was conducted in accordance with the SAP (CH2M HILL, 2010a).”   
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Final Responses to PREQBs Comments on the  
Draft In‐Situ Remediation Pilot Study Report, Area of Concern I (AOC I) 

Former Atlantic Fleet Weapons Training Area‐Vieques 
Former Naval Ammunition Support Detachment 

Vieques, Puerto Rico 
March 28, 2013 

 
 

PREQB has reviewed the report and provides the following minor editorial comments. Note that the 
substantive comments were discussed during the May 2013 ERP meeting and the Navy indicated that 
modifications as needed would be made in the draft final version of the report. 

 

I. General Comments 
1. Please note that it is reported that in November 2011 samples were submitted for GRO, DRO and ORO 

analyses, but the results were not tabulated. Since GRO, DRO and ORO are not chemicals of concern, 
please clarify why these analyses was performed or consider removing this information from the report.  

Navy Response:  

GRO, DRO, and ORO have been removed from all locations in the report. 

  

II. Page-Specific Comments 
1. Page 6, Section 2.5: Please correct the date the ORC socks were removed to July 2011, as per Table 1. 

Navy Response:  

Date has been changed from August 2011 to July 2011. 

 
2. Page 7, Section 3.2: This section references Figure 16; however, there are only 15 figures. Please clarify. 

Navy Response:  

The first sentence of Section 3.2 has been edited to refer to Figure 7. The first sentence of the 
second paragraph has been revised to refer to Figures 7, 12, and 13. The first sentence of the third 
paragraph has been revised to refer to Figures 7, 14, and 15.  

 
3. Page 7, Section 3.1: 

a. Please correct  the  text  to state  that  the DO  reading of 6.59 mg/L at MW‐02 was  from November 
2010 (not November 2011). 

Navy Response:  

The date has been changed in Section 3.1 to November 2010. 

b. Please  clarify  that  the DO  readings  of  11.15  and  5.44 mg/L  in MW‐07  are  from  2011  and  2012, 
respectively. 
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Navy Response:  

The sentence has been edited to “… 11.15 mg/L and 5.44 mg/L in 2011 and 2012, respectively, in 
MW‐07 may be the result of localized oxidizing conditions ….” 

 
4. Appendix D: For the March 2010 data validation report, please clarify why bis(2‐ethylhexyl)phthalate 

was not qualified as a nondetect in sample MW‐05 due to equipment blank contamination, as per the 
Region II guidelines.  

Navy Response:  

Field samples are associated with their equipment rinseate blanks by the date collected. VWAI‐
MW05‐0310 (collected 3/18/10 12:20) contained bis(2‐Ethylhexyl)phthalate at 1.4 J µg/L. The 
associated equipment blank, VWAI‐EB01‐031810 (collected 3/18/10 13:00), was nondetect for this 
compound. 
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