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URS Corporation (URS) is submitting this report on behalf of Shell Oil Products US (SOPUS) 

for the 3
rd

 Quarter 2011 (3Q11) gauging and groundwater sampling activities conducted in the 

Village of Roxana, Illinois (Figure 1).  Some wells within the WRB Refining LP Wood River 

Refinery (WRR) were also sampled as part of this event.  The study area within the Village of 

Roxana (Village) is generally bounded by the alley north of First Street, Illinois Route 111, the 

property boundary (aka West Fenceline) of the WRR, and the Public Works Yard.  Activities 

within the refinery were conducted in cooperation with ConocoPhillips Company (COP).  For 

purposes of presentation in this report only, the combined area is collectively referred to as the 

“Investigation Area.”   

In a letter from the Illinois Environmental Protection Agency (IEPA) to Shell dated August 5, 

2010, the Agency requested various site characterization, monitoring activities, and initiation of 

an interim groundwater monitoring program.  This program began in the 4
th

 quarter 2010 

(4Q10), and the first report was submitted on January 14, 2011.  On March 3, 2011, a call was 

held between representatives of SOPUS, IEPA and URS to discuss the groundwater monitoring 

program and IEPA’s general comments on the 4Q10 report.  Modifications based on some of 

these comments were incorporated during the 1
st
 quarter 2011 (1Q11) and due to the timing of 

that 1Q11 report it was agreed in that call that additional items/comments would be addressed 

during the  2
nd

 quarter 2011 (2Q11).  IEPA memorialized these additional items/comments in a 

June 16, 2011 letter and a subsequent August 31, 2011 letter.  Due to the timing of the letters 

with respect to development of the 2Q11 report, the balance of the information requested in the 

June 2011 and August 2011 letters is presented here or is planned for 4Q11.  This is SOPUS’ 

understanding of the Agency’s requests and how the items have been or are planned to be 

addressed: 

IEPA Comment SOPUS Response Taken or Planned to be 

Taken 

June 16, 2011 Letter from IEPA 

4.a.  Agency requested that the uppermost aquifer 

will be monitored with the following wells:  

MW-1 through MW-13, P-55, P-68, T-12, P-74, 

P-59, P-56, T-6, P-93A through D, P-58, P-66, 

MW-6A through D, P-114, GWP-23, and GWP-

24.   

The Interim Groundwater Monitoring 

Program will incorporate additional wells P-

55, P-68, T-12, P-74, P-59, P-56, P-57, P-58, 

P-66, P-114, and GWP-23 beginning the 

4Q11:  Well P-57 will be incorporated in 

place of T-6.  GWP-23 is currently not 

installed but there are plans to install and 

sample the well in 4Q11. 
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4.b.  Agency requested that the monitoring wells 

GWP-23 and GWP-24 be incorporated into the 

monitoring well network. 

In the response to the June 16
th

 letter (dated 

September 1, 2011), SOPUS recommended 

the installation of a well near location GWP-

23 only, as this should be adequate for the 

purpose of monitoring conditions along the 

southern boundary of the dissolved phase 

plume.   

4.c. i.-iv. Agency requested completion of a 

perched groundwater investigation. 

For the reasons discussed in SOPUS’ 

September 1, 2011 letter, additional perched 

zone work is not proposed at this time.    

5.a.  The facility must depict both the dissolved 

phase and free product plumes.  Isoconcentration 

maps must be created, as well as spider diagrams 

depicting site-wide contamination. 

This 3Q11 report includes the following new 

figures:  Figure 4 provides an illustration of 

the "Thickness of Free Product," and Figure 6 

provides an illustration of the "Dissolved 

Phase Benzene Concentrations in 

Groundwater.  Figure 5, which provides an 

illustration of the dissolved phase 

concentrations entitled "3Q11 Groundwater 

Analytical Results Summary," was first 

provided in the 4Q10 Report and analytical 

results have been added to the figure as wells 

have been incorporated into the program.. 

5.c.  Geologic cross-sections must be constructed 

which depict: (1) the dissolved contamination; (2) 

screened intervals of the monitoring wells, 

production wells, and oil recovery wells; and (3) 

groundwater and product elevations, within each 

cross section. 

This 3Q11 report includes the following new 

figures:  Figure 7 provides an illustration of a 

North to South cross section from 1st Street to 

8th Street, and Figure 8 provides an 

illustration of a West to East cross section 

from near Highway 111 to Chaffer Street.   

5.d.  Utilize nested well sets across the site to 

evaluate the individual zones via discussions and 

maps in order to better delineate the zone or 

zones where the vertical and horizontal extent of 

free product and dissolved contamination exists. 

Nested well sets MW-6A-D and P-93A-D 

were added to the Interim Groundwater 

Sampling Program beginning in 4Q10.   

August 31, 2011 Letter from IEPA 

1. a-d.   Comment 1 provided in the August 31, 2011 

letter was identical to comment 5 above 

provided by IEPA in the June 12, 2011 letter.   

2.  Within ninety (90) days, the groundwater data 

for the First and Second Quarters of 2011 must 

be resubmitted, in accordance with Condition 1 

above, for Illinois EPA Review and approval. 

The groundwater data for the 1
st
 and 2

nd
 

quarters will be submitted prior to the due 

date specified in the August 31, 2011 letter. 
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Groundwater samples were collected and analyzed during the 3Q11 to meet the requirements of 

the interim groundwater monitoring program.  Figure 2 shows the monitoring wells that are part 

of the interim monitoring well network. 
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The monitoring well gauging and sampling activities discussed in this section are part of the 

interim groundwater monitoring program, as outlined in the IEPA’s letter date August 5, 2010. 

2.1 ADDITIONAL ACTIVITIES 

 Weekly gauging of a subset of the refinery and Village monitoring wells has continued to 

date, related to the partial loss of groundwater control at the WRR during the 1Q11.  

These data have been reviewed for this report.  

 The report, “ROST-4-PZ Delineation and Sampling” was submitted September 15, 2011.  

As required by condition 12 in IEPA’s June 16, 2011 letter, weekly gauging of the 

ROST-4 wells continues.   

2.2 GROUNDWATER GAUGING AND SAMPLING 

Groundwater Gauging 

A comprehensive round of gauging was conducted between July 5 and 8, 2011 in conjunction 

with the quarterly gauging event for the WRR to evaluate groundwater flow direction and 

identify possible separate phase product in the Investigation Area.  In addition, weekly 

groundwater gauging has been performed since January 2011 upon discovering that groundwater 

control might have been lost.  3Q11 groundwater gauging data from the July 5 through 8, 2011 

and September 19, 2011 gauging events can be found in Table 1.  

Low Flow Purging and Sampling 

Low-flow purging and sampling procedures were followed for Village wells during the sampling 

event.  Prior to sampling, the initial water level was measured and recorded on the field sheets.  

Monitoring wells MW-1 through MW-13 and P-54 were purged and sampled using a stainless 

steel submersible bladder pump and bonded designated polyethylene tubing.
1
  The submersible 

bladder pump was powered by the QED Sample Pro controller unit. A new bladder was used at 

each monitoring well. The submersible bladder pump with the proper length of designated 

polyethylene tubing was slowly lowered into the monitoring well to be sampled and set with the 

pump intake near the midpoint of the monitoring well screen. The tubing from the pump was 

connected to a flow-through cell, which discharged into a 5-gallon plastic bucket. Pumping was 

performed at a low flow rate (≤ 500 mL/minute) so as to not create drawdown of the water level 

1
“Designated” tubing is used for multiple sampling events, and is stored in a sealed bag designated for the particular 

well between sampling events. 
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within the monitoring well. During groundwater purging, water quality parameters (pH, 

temperature, conductivity, turbidity, dissolved oxygen (DO) and oxidation-reduction (ORP)) 

were measured and recorded on the field sheets after every flow-through cell volume. Purging 

continued until a minimum of three flow-through cell volumes of water were removed and the 

water quality parameters stabilized. Once stabilization was achieved, the groundwater flow was 

diverted from the flow-through cell and groundwater samples were collected for volatile organic 

compound (VOC) and semivolatile organic compound (SVOC) analysis.  Groundwater sampling 

field parameters can be found in Table 2 and field data sheets are included in Appendix A. 

Well Wizard® Purging and Sampling 

Monitoring wells P-93A, P-93B, P-93C in the WRR North Property were purged and sampled 

using a dedicated stainless steel QED Well Wizard® groundwater sampling pump.  These wells 

are part of the WRR monitoring program, and the sampling procedures for these wells are 

different than those in Roxana.  The Well Wizard® pump and associated tubing is dedicated to 

each well and remains in place between sampling events. The pump intake is positioned near the 

midpoint of the well screen and the pump is operated using a QED MicroPurge 

Engine/Compressor with a QED Control Box. The depth to water measurement at each well is 

used to calculate well volume of each well.  Purging of each of these wells continued until a 

minimum of three well volumes of water was removed from the well. Water quality parameters 

(i.e., pH, temperature, conductivity and turbidity) were then measured and groundwater samples 

were collected for VOC and SVOC analysis.  Well P-93D, was replaced in 1Q11 because it was 

determined to be unusable.  The replacement well has the same well ID as the original well.  The 

replacement well P-93D was sampled using a submersible pump and dedicated tubing using the 

same purge criteria described above under Low Flow Purging and Sampling.  Groundwater 

sampling field parameters can be found in Table 2 and field data sheets are included in 

Appendix A. 

2.3  HEALTH & SAFETY, DECONTAMINATION, AND INVESTIGATIVE DERIVED WASTE  

Health & Safety 

The quarterly sampling activities were performed in general accordance with the investigation 

area Health and Safety Plans (HASPs).  Field activities were governed by the Route 111/Rand 

Avenue Vicinity Investigation Health and Safety Plan (HASP), dated January 2011 (and updates), 

as prepared by URS.  In addition, for work performed on WRR property, health and safety 
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procedures were supplemented by the ConocoPhillips Environmental and Geotechnical Work 

2011 HASP, dated May 2011, as prepared by URS.   

Prior to beginning site work, and at the start of work each day, a daily safety meeting was held.  

The purpose of this meeting was to discuss the day’s planned activities and to address any 

potential health and safety concerns.  As a part of the daily safety meeting, activity hazard 

analyses (AHAs) were reviewed to address task specific safety concerns.   

Due to near-record high temperatures during this sampling event, the ambient temperature was 

monitored according to heat stress protection guidelines outlined in the URS Safety Management 

Standard (SMS) for heat stress.  Each team was provided with a drink cooler with ice and sports 

drinks to keep field personnel hydrated.  Extended breaks in air conditioning were encouraged 

during peak temperatures.  Canopies were also provided to set up shaded work areas for field 

personnel. 

URS field personnel primarily wore U.S. Environmental Protection Agency (USEPA) modified 

Level D personal protective equipment (PPE), which included hard hat, steel-toed boots, safety 

glasses, etc.  In addition, work within the WRR was performed wearing flame retardant clothing 

(FRCs) per WRR requirements (in areas where required).   

A photoionization detector (PID) with a 10.6 electron volt (eV) probe, combustible gas indicator 

(CGI), and individual Hydrogen Sulfide gas detectors (for locations inside WRR) were used 

during the field activities to monitor air quality for health and safety purposes. Field instruments 

were calibrated prior to use each day in accordance with the manufacturer's specifications.   

Health and safety related information was primarily recorded in field logbooks.   

A low energy work permit was also issued each day as needed by COP operators for 

groundwater sampling activities within the WRR.  COP personnel inspected the work areas and 

monitored the ambient air, as necessary, prior to the issuance of daily work permits. 

Decontamination 

Field personnel and equipment underwent decontamination procedures to ensure the health and 

safety of those present, to maintain sample integrity, and to minimize cross contamination.  

Sampling equipment (e.g., groundwater pump) was decontaminated prior to the collection of 

each analytical sample, between sample locations, and prior to leaving the investigation site by 

washing with LiquiNox and a distilled water rinse.  Interface probes are decontaminated using 
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isopropyl alcohol.  Personnel and small equipment decontamination was performed at the sample 

locations.   

Investigation Derived Waste (IDW) 

Investigative derived waste (IDW), such as purge water and decontamination water, generated 

during monitoring well sampling activities was collected, stored and disposed of properly.  

Expendable materials (e.g., disposable sampling equipment such as gloves and tubing) having a 

low probability of impact were collected in trash bags and disposed as municipal waste.   

Decontamination fluids and purge water from wells at the Public Works Yard (i.e., MW-7, MW-

8) were staged in 55-gallon steel drums at the Yard.  This material is managed as hazardous 

waste based on prior characterization and was disposed at the Heritage Environmental Disposal 

Facility in East Liverpool, Ohio. 

Decontamination fluids and purge water from other wells in the Village of Roxana were staged 

in a 6,900-gallon double-walled polyethylene tank at the Public Works Yard.  This material is 

managed as non-hazardous waste based on prior characterization and was solidified and 

landfilled at the Waste Management, Inc. Milam Recycling and Disposal Facility (Milam) in 

Fairmont City, Illinois. 

Decontamination fluids and purge water related to or generated from work within the WRR were 

collected and disposed, per a COP issued permit, through the WRR’s National Pollutant 

Discharge Elimination System (NPDES) permitted Wastewater Treatment Plant (WWTP).   

2.4 SAMPLE HANDLING AND LABORATORY TESTING 

Samples were collected in laboratory-supplied containers, labeled in the field and information 

was recorded on the chain of custody (COC) forms at the time of sampling.  The sample ID 

format used, starting with 1Q11, is “well ID-ROX-date”.  The COCs can be found with the 

analytical reports in Appendix B.  After collection, the samples were placed on ice, packaged to 

prevent damage during shipment, and cooled to approximately 4°C.  The samples were then 

delivered via overnight courier, under the proper COC documentation, to the laboratory for 

analysis.  

Samples were analyzed by Accutest Laboratories in Marlborough, Massachusetts for VOCs via 

USEPA Methods 8260B and 8011, for SVOCs via USEPA Method 8270C, and for PAHs via 

USEPA Method 8270LL.  The 8011 method for VOCs and 8270LL method for PAHs were used 

in order to achieve lower reporting limits for 1,2-dibromoethane, 1,2-dibromo-3-chloropropane, 
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and PAHs respectively. The lower reporting limits are specified in the WRR Part B permit, and 

per direction from IEPA the interim groundwater monitoring program should be consistent with 

the Permit.    

2.5 DATA QUALITY REVIEW AND DATA MANAGEMENT 

Laboratory data were provided in electronic form, and were independently reviewed and qualified 

by URS.  One hundred percent of the data were subjected to a data quality review (Level III 

validation); ten percent of the data were subjected to a full data validation (Level IV validation).  

Evaluation of the data followed procedures outlined in the USEPA Contract Laboratory Program 

National Functional Guidelines for Superfund Organic Methods Data Review (USEPA, 2008).  

The laboratory assigned data qualifiers on the basis of their quality control or to indicate sample 

analysis information.  Data qualifiers were also added by URS, as appropriate, and are included 

on the data table and the laboratory result pages (Appendix B).  The results of the data review 

and validation are discussed in Section 3.2. 

Field data and documentation collected as part of this scope of work became part of the project 

file.  URS maintains the files for the site, and the database management system. 

The following documentation was completed and supplements the COC records: 

 Field logbooks 

 Field sample collection sheets 

 Safety documentation 
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This section presents the results of the 3Q11 groundwater sampling event.   

3.1 GROUNDWATER GAUGING RESULTS 

Table 1 presents cumulative information from the gauging events for the subject monitoring 

wells and piezometers.  Water levels were above the top of the screens in many of the wells 

gauged for this event, consistent with the past several quarters.  Figure 3 illustrates the 

potentiometric surface observed during the September 19, 2011 3Q11 gauging.  This map 

illustrates groundwater flow toward the refinery pumping wells, most notably well W-86.  

Product was measured in the following wells in the July 5-8, 2011 comprehensive 3Q11 

gauging: P-55 (0.01 ft); P-60 (0.36 ft); P-60-12S (0.07ft), P-60-13 (0.14 ft), P-61 (0.01 ft), P-62 

(0.01 ft), P-68 (0.07 ft), P-70 (0.01 ft), P-72 (0.01 ft), P-75 (0.02 ft), and S-1 (0.04 ft).  The 

product was above the top of the screens in wells P-55, P-60, P-60-13, P-61, P-62, P-68, P-70, P-

72, and P-75.  Product present in wells is being removed for reuse.  Figure 4 illustrates the 

measured product thickness observed during the July 5-8, 2011 comprehensive 3Q11 gauging.    

3.2 DATA QUALITY REVIEW RESULTS 

A total of 32 groundwater samples were prepared and analyzed for VOCs, SVOCs, and PAHs.  

This included 21 investigative samples, four field duplicates, four equipment blanks, and three 

matrix spike/matrix spike duplicates (MS/MSDs).  A trip blank was included in every cooler 

which contained samples for VOC analysis.  A total of 5 trip blanks were analyzed for VOCs for 

the groundwater sampling event. 

Trip blanks, equipment blanks, and laboratory method blanks were analyzed to evaluate for the 

existence and magnitude of any contamination resulting from field and laboratory activities.  

Compounds detected in blanks are specified in the data reviews (Appendix B).  Due to blank 

contamination, several different phthalate compounds (di-N-butyl phthalate, bis(2-

ethylhexyl)phthalate, and/or diethylphthalate) were qualified non-detect (U) in fifteen 

investigative samples.  In addition, certain PAH compounds were qualified non-detect (U) in ten 

investigative samples due to blank contamination. 

Based on laboratory control sample/laboratory control sample duplicate (LCS/LCSD), MS/MSD, 

surrogate, and field duplicate criteria, groundwater results reported were accepted for their 

intended use, with the exception of three VOC compounds in ten investigative samples.  

Analytical data for the VOC compound, 2-chloroethyl vinyl ether in samples from wells MW-

6B, MW-6C, MW-6D, MW-7, MW-8, MW-9, MW-10, MW-11, MW-12, and P-54 were 

rejected due to low initial calibration response factors.  Additionally, analytical data for the VOC 

compounds, acrolein and acrylonitrile, in well MW-8 were rejected due to low initial calibration 
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response factors.   See Section 1.5 of the Validation Report in Appendix B entitled “Validation 

of VOC Data – SDG MC2186” for further discussion of initial calibration response factors.  

None of these compounds have been detected at the site to date. 

3.3 ANALYTICAL RESULTS AND DISCUSSION 

Table 2 presents cumulative information on groundwater field parameters obtained during 

sampling.  The laboratory analytical detections for the groundwater samples collected during this 

event are presented in Table 3
1
.  

The following compounds were reported at concentrations above the laboratory reporting limit in 

groundwater samples during the 3Q11 sampling event.  Italic font denotes constituent detected 

for the first time.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1
 The P-93 nested wells are required to be sampled as part of both the WRR and the Roxana/Route 111 groundwater 

monitoring programs.  These programs currently require different laboratory analyses and therefore two different 

samples were collected.  These samples are collected at the same time and using the same protocols.  The analytical 

results between the two groundwater monitoring programs may vary slightly. 

VOCs 

Benzene n-Propylbenzene 

n-Butylbenzene Toluene 

sec-Butylbenzene 1,2,4-Trimethylbenzene 

tert-Butylbenzene 1,3,5-Trimethylbenzene 

Carbon Disulfide m,p-Xylene 

Ethylbenzene o-Xylenes 

Isopropylbenzene Xylenes (total) 

Methyl tert-Butyl Ether (MTBE)   

SVOCs 

Acenapthene Di-n-octyl phthalate 

Anthracene Fluoranthene 

Benzo(a)anthracene Fluorene 

Benzo(a)pyrene Indeno(1,2,3-cd)pyrene 

Benzo(b)fluoranthene 1-Methylnaphthalene 

Benzo(g,h,i)perylene 2-Methylnapthalene 

Benzo(k)fluoranthene 2-Methylphenol(o-cresol) 

Benzoic acid 3&4-Methylphenol(m&p-cresol) 

Bis(2-ethylhexyl)phthalate Napthalene 

Chrysene Phenanthrene 

Dibenzo(a,h)anthracene Phenol 

2,4-Dimethylphenol Pyrene 
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Twenty of these 39 constituents were also detected during the 2Q11 groundwater sampling 

event.  One additional VOC, carbon disulfide, was detected this event, but only in one well.  The 

additional SVOCs detected this round are PAHs, and were present at low parts per trillion levels 

in a few wells.  The analytical detections were compared with the TACO Class 1 Groundwater 

Quality Standards (GQS), and the results of this comparison are presented in Table 3.  Screening 

values were not available for the following VOCs: sec-Butylbenzene, tert-Butylbenzene, Carbon 

Disulfide, and 1,2,4-Trimethylbenzene.  Screening values were not available for the following 

SVOCs: Acenapthene, Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluroanthene, 

Benzo(g,h,i)perylene, Benzo(k)fluoranthene, Chrysene, Dibenzo(a,h)anthracene, Fluoranthene, 

Indeno(1,2,3-cd)pyrene, and 1-Methylnapthalene. 

The analytical results for the following VOCs exceeded their respective groundwater screening 

criteria in one or more samples this event: benzene, ethylbenzene, toluene, and 1,3,5-

trimethylbenzene.  The analytical results for the following SVOCs exceeded their respective 

groundwater screening criteria in one or more samples: bis(2-Ethylhexyl)phthalate, 2-

Methylnapthalene, and Phenol.  The analytical results from these groundwater samples are 

shown on Figure 5.  The analytes listed in the spider boxes in this figure are those with 

concentrations that exceeded one or more of the indicated screening criteria in one or more of the 

quarterly sampling events since the 4
th

 quarter 2010.   

Figure 6 presents a plan view depiction of benzene analytical results in groundwater across the 

site.  Figure 7 presents a cross-section along Chaffer Street with a vertical distribution of the 

benzene analytical results in groundwater superimposed.  Figure 8 presents a cross-section 

across the public works property with a vertical distribution of the benzene analytical results in 

groundwater superimposed.  Most of the benzene results appeared slightly higher than the results 

from prior events.  These analytical results and extent of the dissolved phase plume are generally 

consistent with the results observed in prior quarters.   
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URS conducted the interim groundwater monitoring, as required, for the 3Q11.  The following 

conclusions are based on the data and information collected as part of this program. 

 Groundwater analytical results and the areal extent of the dissolved phase plume were 

generally consistent with the results of prior sampling events.   

 Groundwater flow beneath the Village is toward groundwater pumping wells at the 

refinery (e.g. W-86 and W-42).   

 Field work associated with the investigation of LNAPL near ROST-4-PZ was 

summarized in a report titled, “ROST-4-PZ Delineation and Sampling” submitted in 

September 2011.  As directed by IEPA, weekly gauging of these wells continues.  

 Based on correspondence with IEPA, certain monitoring wells in the refinery near the 

west fenceline will be added to the monitoring program in 4Q11.   
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(ft MSL) (ft) (Static) (ft MSL) (ft MSL) (ft) (ft MSL)

MW-1 Screened Interval Elevation: 399.45 - 384.45

4Q10 442.86 11/12/2010 NE 36.91 NA NA NA 405.95 *

1Q11 442.86 1/13/2011 NE 37.58 NA NA NA 405.28 *

2Q11 442.86 4/25/2011 NE 38.38 NA NA NA 404.48 *

442.86 7/5/2011-7/8/2011 NE 35.77 NA NA NA 407.09 *

442.86 9/19/2011 NE 35.15 NA NA NA 407.71 *

MW-2 Screened Interval Elevation: 396.74 - 381.74

4Q10 443.93 11/12/2010 NE 38.12 NA NA NA 405.81 *

1Q11 443.93 1/13/2011 NE 38.67 NA NA NA 405.26 *

2Q11 443.93 4/25/2011 NE 39.61 NA NA NA 404.32 *

443.93 7/5/2011-7/8/2011 NE 37.04 NA NA NA 406.89 *

443.93 9/19/2011 NE 36.36 NA NA NA 407.57 *

MW-3 Screened Interval Elevation: 399.38 - 384.38

4Q10 430.36 11/12/2010 NE 24.05 NA NA NA 406.31 *

1Q11 430.36 1/13/2011 NE 24.92 NA NA NA 405.44 *

2Q11 430.36 4/25/2011 NE 25.42 NA NA NA 405.44 *

430.36 7/5/2011-7/8/2011 NE 22.72 NA NA NA 407.64 *

430.36 9/19/2011 NE 22.40 NA NA NA 407.96 *

MW-4 Screened Interval Elevation: 398.95 - 383.95

4Q10 441.58 11/12/2010 NE 35.38 NA NA NA 406.20 *

1Q11 441.58 1/13/2011 NE 36.04 NA NA NA 405.54 *

2Q11 441.58 4/25/2011 NE 36.74 NA NA NA 404.84 *

441.58 7/5/2011-7/8/2011 NE 34.15 NA NA NA 407.43 *

441.58 9/19/2011 NE 33.65 NA NA NA 407.93 *

MW-5 Screened Interval Elevation: 398.60 - 383.60

4Q10 429.73 11/12/2010 NE 23.32 NA NA NA 406.41 *

1Q11 429.73 1/13/2011 NE 24.15 NA NA NA 405.58 *

2Q11 429.73 4/25/2011 NE 24.65 NA NA NA 405.08 *

429.73 7/5/2011-7/8/2011 NE 22.00 NA NA NA 407.73 *

429.73 9/19/2011 NE 21.72 NA NA NA 408.01 *

MW-6A Screened Interval Elevation: 400.44 - 385.44

4Q10 432.42 11/12/2010 NE 25.62 NA NA NA 406.80 *

1Q11 432.42 1/13/2011 NE 26.36 NA NA NA 406.06 *

2Q11 432.42 4/25/2011 NE 26.78 NA NA NA 405.64 *

432.42 7/5/2011-7/8/2011 NE 24.21 NA NA NA 408.21 *

432.42 9/19/2011 NE 24.07 NA NA NA 408.35 *

MW-6B Screened Interval Elevation: 368.24 - 363.24

4Q10 432.29 11/12/2010 NE 25.47 NA NA NA 406.82 *

1Q11 432.29 1/13/2011 NE 26.21 NA NA NA 406.08 *

2Q11 432.29 4/25/2011 NE 26.65 NA NA NA 405.64 *

432.29 7/5/2011-7/8/2011 NE 24.08 NA NA NA 408.21 *

432.29 9/19/2011 NG NG NG NG NG NG

MW-6C Screened Interval Elevation: 347.16 - 342.16

4Q10 432.11 11/12/2010 NE 25.25 NA NA NA 406.86 *

1Q11 432.11 1/13/2011 NE 25.97 NA NA NA 406.14 *

2Q11 432.11 4/25/2011 NE 26.73 NA NA NA 405.38 *

432.11 7/5/2011-7/8/2011 NE 23.80 NA NA NA 408.31 *

432.11 9/19/2011 NG NG NG NG NG NG

MW-6D Screened Interval Elevation: 327.27 - 322.27

4Q10 431.99 11/12/2010 NE 25.13 NA NA NA 406.86 *

1Q11 431.99 1/13/2011 NE 25.87 NA NA NA 406.12 *

2Q11 431.99 4/25/2011 NE 26.30 NA NA NA 405.69 *

431.99 7/5/2011-7/8/2011 NE 23.67 NA NA NA 408.32 *

432.11 9/19/2011 NG NG NG NG NG NG

MW-7 Screened Interval Elevation: 400.18 - 390.18

4Q10 443.10 11/12/2010 NE 36.93 NA NA NA 406.17 *

1Q11 443.10 1/13/2011 NE 37.52 NA NA NA 405.58 *

2Q11 443.10 4/25/2011 NE 38.18 NA NA NA 404.92 *

443.10 7/5/2011-7/8/2011 NE 35.65 NA NA NA 407.45 *

443.10 9/19/2011 NE 35.22 NA NA NA 407.88 *

MW-8 Screened Interval Elevation: 400.51 - 390.51

4Q10 434.11 11/12/2010 NE 27.84 NA NA NA 406.27 *

1Q11 434.11 1/13/2011 NE 28.59 NA NA NA 405.52 *

2Q11 434.11 4/25/2011 NE 29.15 NA NA NA 404.96 *

434.11 7/5/2011-7/8/2011 NE 26.55 NA NA NA 407.56 *

434.11 9/19/2011 NG NG NG NG NG NG

MW-9 Screened Interval Elevation: 398.75 - 388.75

4Q10 445.20 11/12/2010 NE 39.00 NA NA NA 406.2 *

1Q11 445.20 1/13/2011 NE 39.62 NA NA NA 405.58 *

2Q11 445.20 4/25/2011 NE NG NA NA NA NA Area flooded; unable to access to well

445.20 7/5/2011-7/8/2011 NE 38.06 NA NA NA 407.14 *

445.20 9/19/2011 NE 37.27 NA NA NA 407.93 *

MW-10 Screened Interval Elevation: 400.60 - 390.60

4Q10 445.03 11/12/2010 NE 38.97 NA NA NA 406.06 *

1Q11 445.03 1/13/2011 NE 39.40 NA NA NA 405.63 *

2Q11 445.03 4/25/2011 NE 40.26 NA NA NA 404.77 *

445.03 7/5/2011-7/8/2011 NE 38.01 NA NA NA 407.02 *

445.03 9/19/2011 NE 37.24 NA NA NA 407.79 *
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MW-11 Screened Interval Elevation: 400.67 - 390.67

4Q10 442.33 11/12/2010 NE 36.39 NA NA NA 405.94 *

1Q11 442.33 1/13/2011 NE 37.15 NA NA NA 405.18 *

2Q11 442.33 4/25/2011 NE 38.00 NA NA NA 404.33 *

442.33 7/5/2011-7/8/2011 NE 35.46 NA NA NA 406.87 *

442.33 9/19/2011 NE 34.68 NA NA NA 407.65 *

MW-12 Screened Interval Elevation: 400.68 - 390.68

4Q10 442.60 11/12/2010 NE 36.63 NA NA NA 405.97 *

1Q11 442.60 1/13/2011 NE 37.42 NA NA NA 405.18 *

2Q11 442.60 4/25/2011 NE 38.20 NA NA NA 404.40 *

442.60 7/5/2011-7/8/2011 NE 35.55 NA NA NA 407.05 *

442.60 9/19/2011 NE 34.88 NA NA NA 407.72 *

MW-13 Screened Interval Elevation: 404.70 - 394.70

4Q10 NI 11/12/2010 NI NI NI NI NI NI Well not installed during gauging event.

1Q11 430.27 1/13/2011 NE 24.28 NA NA NA 405.99 *

2Q11 430.27 4/25/2011 NE 24.47 NA NA NA 405.80 *

430.27 7/5/2011-7/8/2011 NE 21.67 NA NA NA 408.60 *

430.27 9/19/2011 NE 21.88 NA NA NA 408.39 *

P-01 Screened Interval Elevation: 380.61 - 375.61

3Q11 442.56 9/19/2011 NE 27.75 NA NA NA 414.81 *

P-4U Screened Interval Elevation: 361.35 - 359.35

3Q11 442.50 9/19/2011 NE 28.71 NA NA NA 413.79 *

P-5U Screened Interval Elevation: 313.52 - 311.52

3Q11 444.15 9/19/2011 NE 29.84 NA NA NA 414.31 *

P-6U Screened Interval Elevation: 362.85 - 360.85

3Q11 443.35 9/19/2011 NE 29.26 NA NA NA 414.09 *

P-7U Screened Interval Elevation: 382.72 - 380.72

3Q11 443.80 9/19/2011 NE 29.51 NA NA NA 414.29 *

P-8U Screened Interval Elevation: 381.77 - 379.77

3Q11 443.70 9/19/2011 NE 29.46 NA NA NA 414.24 *

P-9U Screened Interval Elevation: 344.32 - 342.32

3Q11 444.91 9/19/2011 NE 34.52 NA NA NA 410.39 *

P-11U Screened Interval Elevation: 343.17 - 341.17

3Q11 443.09 9/19/2011 NE 31.03 NA NA NA 412.06 *

P-014 Screened Interval Elevation: 395.32 - 385.32

3Q11 442.65 9/19/2011 NE 27.77 NA NA NA 414.88 *

P-15 Screened Interval Elevation: 397.90 - 387.90

3Q11 443.35 9/19/2011 NE 29.45 NA NA NA 413.90 *

P-16 Screened Interval Elevation: 396.57 - 386.57

3Q11 442.31 9/19/2011 NE 28.26 NA NA NA 414.05 *

P-43 Screened Interval Elevation: 380.51 - 370.51

3Q11 444.07 9/19/2011 NE 31.87 NA NA NA 412.20 *

P-53 Screened Interval Elevation: 407.73 - 382.73

3Q11 446.23 9/19/2011 NE 37.39 NA NA NA 408.84 *

P-54 Screened Interval Elevation: 404.18 - 379.18

4Q10 442.18 11/12/2010 NE 36.43 NA NA NA 405.75 *

1Q11 442.18 1/13/2011 NE 37.24 NA NA NA 404.94 *

2Q11 442.18 4/25/2011 NE 38.00 NA NA NA 404.18 *

442.18 7/5/2011-7/8/2011 NE 35.38 NA NA NA 406.80 *

442.18 9/19/2011 NE 34.78 NA NA NA 407.40 *

P-55 Screened Interval Elevation: 406.13 - 381.13

4Q10 445.95 11/12/2010 NE 40.50 NA NA NA 405.45

1Q11 445.95 1/13/2011 NE 40.56 NA NA NA 405.39

2Q11 445.95 4/25/2011 41.52 41.54 404.41 404.43 0.02 404.42

445.95 7/5/2011-7/8/2011 39.41 39.42 406.53 406.54 0.01 406.54 *

445.95 9/19/2011 NE 38.57 NA NA NA 407.38 *

P-56 Screened Interval Elevation: 405.20 - 380.20

4Q10 446.02 11/11/2010-11/12/2010 NE 40.94 NA NA NA 405.08

1Q11 446.02 1/13/2011-1/14/2011 NE 41.03 NA NA NA 404.99 *

2Q11 446.02 4/25/2011 NE 42.16 NA NA NA 403.86 *

446.02 7/5/2011-7/8/2011 NE 39.63 NA NA NA 406.39 *

446.02 9/19/2011 NE 38.88 NA NA NA 407.14 *

P-57 Screened Interval Elevation: 406.07 - 381.07

4Q10 446.53 11/12/2010 NE 40.64 NA NA NA 405.89

1Q11 446.53 1/13/2011 NE 41.04 NA NA NA 405.49

2Q11 446.53 4/25/2011 NE 41.88 NA NA NA 404.65

446.53 7/5/2011-7/8/2011 NE 39.48 NA NA NA 407.05 *

446.53 9/19/2011 NE 39.92 NA NA NA 406.61 *

P-58 Screened Interval Elevation: 404.70 - 379.70

4Q10 444.92 11/12/2010 NE 38.51 NA NA NA 406.41 *

1Q11 444.92 1/13/2011 NE 39.10 NA NA NA 405.82 *

2Q11 444.92 4/25/2011 NE 39.78 NA NA NA 405.14 *

444.92 7/5/2011-7/8/2011 NE 37.42 NA NA NA 407.50 *

444.92 9/19/2011 NE 37.02 NA NA NA 407.90 *

P-59 Screened Interval Elevation: 398.87 - 373.87

4Q10 446.78 11/12/2010 NE 42.13 NA NA NA 404.65 *

1Q11 446.78 1/13/2011 NE 42.16 NA NA NA 404.62 *

2Q11 446.78 4/25/2011 43.25 43.26 403.52 403.53 0.01 403.53 *

446.78 7/5/2011-7/8/2011 NE 41.44 NA NA NA 405.34 *

446.78 9/19/2011 NE 40.56 NA NA NA 406.22 *
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P-60 Screened Interval Elevation: 403.12 - 383.12

4Q10 446.57 11/11/2010 41.40 41.44 405.13 405.17 0.04 405.16 *

1Q11 446.57 1/14/2011 41.68 41.72 404.85 404.89 0.04 404.88 *

2Q11 446.57 4/25/2011 42.72 43.18 403.39 403.85 0.46 403.73 *

446.57 7/5/2011-7/8/2011 40.41 40.77 405.80 406.16 0.36 406.07 *

446.57 9/19/2011 39.54 39.89 406.68 407.03 0.35 406.94 *

P-60-11 Screened Interval Elevation: 413.53 - 383.53

4Q10 446.18 11/11/2010 NE 40.91 NA NA NA 405.27

1Q11 446.18 1/14/2011 NE 41.14 NA NA NA 405.04

2Q11 446.18 4/25/2011 NE 42.22 NA NA NA 403.96

446.18 7/5/2011-7/8/2011 NE 39.97 NA NA NA 406.21

446.18 9/19/2011 NE 39.07 NA NA NA 407.11

P-60-12S Screened Interval Elevation: 429.49 - 419.49

4Q10 443.33 11/11/2010 NE 23.36 NA NA NA 419.97

1Q11 443.33 1/14/2011 NE NE NA NA NA NA

2Q11 443.33 4/25/2011 NE 21.84 NA NA NA 421.49

443.33 7/5/2011-7/8/2011 21.10 21.11 422.22 422.23 0.01 422.23

443.33 9/19/2011 NG NG NG NG NG NG

P-60-12 Screened Interval Elevation: 383.31 -  373.31

4Q10 443.31 11/11/2010 NE 38.19 NA NA NA 405.12 *

1Q11 443.31 1/14/2011 NE 38.51 NA NA NA 404.80 *

2Q11 443.31 4/25/2011 NE 39.63 NA NA NA 403.68 *

443.31 7/5/2011-7/8/2011 NE 37.27 NA NA NA 406.04 *

443.31 9/19/2011 NE 36.41 NA NA NA 406.90 *

P-60-13S Screened Interval Elevation: 432.39 - 422.39

4Q10 442.39 11/11/2010 NE 13.36 NA NA NA 429.03

1Q11 442.39 1/14/2011 NE NE NA NA NA NA

2Q11 442.39 4/25/2011 NE 17.45 NA NA NA 424.94

442.39 7/5/2011-7/8/2011 NE 17.08 NA NA NA 425.31

442.39 9/19/2011 NG NG NG NG NG NG

P-60-13 Screened Interval Elevation: 402.43 - 382.43

4Q10 442.43 11/11/2010 37.50 37.87 404.56 404.93 0.37 404.83 *

1Q11 442.43 1/14/2011 37.73 37.74 404.69 404.70 0.01 404.70 *

2Q11 442.43 4/25/2011 38.80 39.10 403.33 403.63 0.30 403.55 *

442.43 7/5/2011-7/8/2011 36.85 36.99 405.44 405.58 0.14 405.54 *

442.43 9/19/2011 NE 35.72 NA NA NA 406.71 *

P-61 Screened Interval Elevation: 398.59 - 373.59

4Q10 444.27 11/11/2010-11/12/2010 39.91 40.03 404.24 404.36 0.12 404.33 *

1Q11 444.27 1/13/2011-1/14/2011 38.81 38.94 405.33 405.46 0.13 405.43 *

2Q11 444.27 4/25/2011 NE 40.93 NA NA NA 403.34 *

444.27 7/5/2011-7/8/2011 37.58 37.59 406.68 406.69 0.01 406.69 *

444.27 9/19/2011 NE 37.36 NA NA NA 406.91 *

P-62 Screened Interval Elevation: 400.85 - 375.85

4Q10 442.32 11/11/2010-11/12/2010 37.14 38.57 403.75 405.18 1.43 404.81 *

1Q11 442.32 1/13/2011-1/14/2011 36.39 37.81 404.51 405.93 1.42 405.56 *

2Q11 442.32 4/25/2011 NE 38.18 NA NA NA 404.14 *

442.32 7/5/2011-7/8/2011 35.62 35.63 406.69 406.70 0.01 406.70 *

442.32 9/19/2011 35.39 35.41 406.91 406.93 0.02 406.92 *

P-63 Screened Interval Elevation: 398.46 - 373.46

3Q11 445.75 9/19/2011 NE 39.12 NA NA NA 406.63 *

P-65 Screened Interval Elevation: 396.91 - 371.91

3Q11 444.53 9/19/2011 NE 37.54 NA NA NA 406.99 *

P-66 Screened Interval Elevation: 401.98 - 376.98

4Q10 436.70 11/12/2010 NE 30.02 NA NA NA 406.68 *

1Q11 436.70 1/13/2011 NE 30.70 NA NA NA 406.00 *

2Q11 436.70 4/25/2011 NE 31.26 NA NA NA 405.44 *

436.70 7/5/2011-7/8/2011 NE 28.87 NA NA NA 407.83 *

436.70 9/19/2011 NE 28.64 NA NA NA 408.06 *

P-67 Screened Interval Elevation: 402.16 - 377.16

3Q11 444.13 9/19/2011 NE 35.16 NA NA NA 408.97 *

P-68 Screened Interval Elevation: 399.81 - 374.81

4Q10 445.07 11/12/2010 39.32 43.42 401.65 405.75 4.10 404.68 *

1Q11 445.07 1/13/2011 39.15 43.18 401.89 405.92 4.03 404.87 *

2Q11 445.07 4/25/2011 NG NG NA NA NA NA Area flooded; unable to access to well

445.07 7/5/2011-7/8/2011 39.06 39.13 405.94 406.01 0.07 405.99 *

445.07 9/19/2011 39.01 39.03 406.04 406.06 0.02 406.05 *

P-69 Screened Interval Elevation: 402.36 - 377.36

4Q10 443.18 11/11/2010-11/12/2010 38.99 39.02 404.16 404.19 0.03 404.18 *

1Q11 443.18 1/13/2011-1/14/2011 38.62 38.63 404.55 404.56 0.01 404.56 *

2Q11 443.18 4/25/2011 NE 39.98 NA NA NA 403.20 *

443.18 7/5/2011-7/8/2011 NE 37.41 NA NA NA 405.77 *

443.18 9/19/2011 NE 36.62 NA NA NA 406.56 *

P-70 Screened Interval Elevation: 398.16 - 373.16

4Q10 442.83 11/11/2010-11/12/2010 38.20 38.69 404.14 404.63 0.49 404.50 *

1Q11 442.83 1/13/2011-1/14/2011 37.48 37.90 404.93 405.35 0.42 405.24 *

2Q11 442.83 4/25/2011 39.20 39.22 403.61 403.63 0.02 403.62 *

442.83 7/5/2011-7/8/2011 36.42 36.43 406.40 406.41 0.01 406.41 *

442.83 9/19/2011 NE 35.98 NA NA NA 406.85 *
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P-71 Screened Interval Elevation: 402.22 - 377.22

4Q10 444.83 11/11/2010-11/12/2010 NE 38.92 NA NA NA 405.91 *

1Q11 444.83 1/13/2011-1/14/2011 NE 38.32 NA NA NA 406.51 *

2Q11 444.83 4/25/2011 NE 39.52 NA NA NA 405.31 *

444.83 7/5/2011-7/8/2011 NE 37.91 NA NA NA 406.92 *

444.83 9/19/2011 NE 37.71 NA NA NA 407.12 *

P-72 Screened Interval Elevation: 398.66 - 373.66

4Q10 444.43 11/11/2010-11/12/2010 38.01 38.06 406.37 406.42 0.05 406.41 *

1Q11 444.43 1/13/2011-1/14/2011 37.65 37.66 406.77 406.78 0.01 406.78 *

2Q11 444.43 4/25/2011 38.78 38.80 405.63 405.65 0.02 405.64 *

444.43 7/5/2011-7/8/2011 37.02 37.03 407.40 407.41 0.01 407.41 *

444.43 9/19/2011 NE 36.60 NA NA NA 407.83 *

P-73 Screened Interval Elevation: 402.17 - 377.17

4Q10 443.76 11/11/2010-11/12/2010 NE 38.10 NA NA NA 405.66 *

1Q11 443.76 1/13/2011-1/14/2011 NE 38.10 NA NA NA 405.66 *

2Q11 443.76 4/25/2011 NE 39.13 NA NA NA 404.63 *

443.76 7/5/2011-7/8/2011 NE 36.88 NA NA NA 406.88 *

443.76 9/19/2011 NE 36.38 NA NA NA 407.38 *

P-74 Screened Interval Elevation: 398.20 - 373.20

4Q10 442.63 11/12/2010 NE 38.29 NA NA NA 404.34 *

1Q11 442.63 1/13/2011 NE 37.94 NA NA NA 404.69 *

2Q11 442.63 4/25/2011 NE 39.18 NA NA NA 403.45 *

442.63 7/5/2011-7/8/2011 NE 36.51 NA NA NA 406.12 *

442.63 9/19/2011 NE 35.86 NA NA NA 406.77 *

P-75 Screened Interval Elevation: 403.19 - 378.19

4Q10 446.32 11/11/2010-11/12/2010 39.72 40.00 406.32 406.60 0.28 406.53 *

1Q11 446.32 1/13/2011-1/14/2011 40.04 40.43 405.89 406.28 0.39 406.18 *

2Q11 446.32 4/25/2011 40.81 40.83 405.49 405.51 0.02 405.50 *

446.32 7/5/2011-7/8/2011 38.57 38.59 407.73 407.75 0.02 407.74 *

446.32 9/19/2011 NE 38.31 NA NA NA 408.01 *

P-82A Screened Interval Elevation: 401.48 - 386.48

3Q11 434.69 9/19/2011 NE 23.62 NA NA NA 411.07 *

P-83A Screened Interval Elevation: 398.58 - 383.58

3Q11 445.23 9/19/2011 NE 37.21 NA NA NA 408.02 *

P-84A Screened Interval Elevation: 392.57 - 377.57

4Q10 446.39 11/11/2010-11/12/2010 NE 39.95 NA NA NA 406.44 *

1Q11 446.39 1/13/2011-1/14/2011 NE 39.55 NA NA NA 406.84 *

2Q11 446.39 4/25/2011 NE 40.11 NA NA NA 406.28 *

446.39 7/5/2011-7/8/2011 NE 38.58 NA NA NA 407.81 *

446.39 9/19/2011 NG NG NG NG NG NG

P-84B Screened Interval Elevation: 372.60 - 370.60

4Q10 446.10 11/11/2010-11/12/2010 NE 39.67 NA NA NA 406.43 *

1Q11 446.10 1/13/2011-1/14/2011 NE 39.27 NA NA NA 406.83 *

2Q11 446.10 4/25/2011 NE 39.85 NA NA NA 406.25 *

446.10 7/5/2011-7/8/2011 NE 38.32 NA NA NA 407.78 *

446.10 9/19/2011 NG NG NG NG NG NG

P-84C Screened Interval Elevation: 352.08 - 350.08

4Q10 446.13 11/11/2010-11/12/2010 NE 39.68 NA NA NA 406.45 *

1Q11 446.13 1/13/2011-1/14/2011 NE 39.29 NA NA NA 406.84 *

2Q11 446.13 4/25/2011 NE 39.86 NA NA NA 406.27 *

446.13 7/5/2011-7/8/2011 NE 38.64 NA NA NA 407.49 *

446.13 9/19/2011 NG NG NG NG NG NG

P-84D Screened Interval Elevation: 324.99 - 322.99

4Q10 446.14 11/11/2010-11/12/2010 NE 39.69 NA NA NA 406.45 *

1Q11 446.14 1/13/2011-1/14/2011 NE 39.31 NA NA NA 406.83 *

2Q11 446.14 4/25/2011 NE 39.87 NA NA NA 406.27 *

446.14 7/5/2011-7/8/2011 NE 38.68 NA NA NA 407.46 *

446.14 9/19/2011 NG NG NG NG NG NG

P-88A Screened Interval Elevation: 404.72 - 389.72

3Q11 443.12 9/19/2011 NE 29.72 NA NA NA 413.40 *

P-91A Screened Interval Elevation: 395.68 - 380.68

3Q11 447.19 9/19/2011 NE 41.69 NA NA NA 405.50 *

P-92A Screened Interval Elevation: 398.55 - 383.55

3Q11 446.12 9/19/2011 39.62 39.67 406.45 406.50 0.05 406.49 *

P-93A Screened Interval Elevation: 398.41 - 383.41

4Q10 446.58 11/11/2010 NE 40.75 NA NA NA 405.83 *

1Q11 446.58 1/14/2011 NE 40.97 NA NA NA 405.61 *

2Q11 446.58 4/25/2011 NE 41.80 NA NA NA 404.78 *

446.58 7/5/2011-7/8/2011 NE 39.40 NA NA NA 407.18 *

446.58 9/19/2011 NE 38.86 NA NA NA 407.72 *

P-93B Screened Interval Elevation: 371.86 - 369.86

4Q10 446.46 11/11/2010 NE 40.73 NA NA NA 405.73 *

1Q11 446.46 1/14/2011 NE 41.03 NA NA NA 405.43 *

2Q11 446.46 4/25/2011 NE 41.69 NA NA NA 404.77 *

446.46 7/5/2011-7/8/2011 NE 39.44 NA NA NA 407.02 *

446.46 9/19/2011 NG NG NG NG NG NG
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(ft MSL) (ft) (Static) (ft MSL) (ft MSL) (ft) (ft MSL)

 PRODUCT 

THICKNESS

CORRECTED 

W.L. ELEVATION COMMENTS

TABLE 1

CUMULATIVE GROUNDWATER GAUGING RESULTS

WELL ID/ 

QUARTER

TOP OF 

CASING
DATE GAUGED

DEPTH TO 

PRODUCT

DEPTH TO 

WATER

 WATER-

PRODUCT 

INTERFACE

PRODUCT 

ELEV.

P-93C Screened Interval Elevation: 352.26 - 350.26

4Q10 446.51 11/11/2010 NE 40.69 NA NA NA 405.82 *

1Q11 446.51 1/14/2011 NE 40.91 NA NA NA 405.60 *

2Q11 446.51 4/25/2011 NE 41.70 NA NA NA 404.81 *

446.51 7/5/2011-7/8/2011 NE 39.32 NA NA NA 407.19 *

446.51 9/19/2011 NG NG NG NG NG NG

P-93D Screened Interval Elevation: 320.92 - 318.92

4Q10 446.36 11/11/2010 NE 40.59 NA NA NA 405.77 *

1Q11 446.36 1/14/2011 NE 40.81 NA NA NA 405.55 *

2Q11 446.89 4/25/2011 NE 41.84 NA NA NA 405.05 *

446.89 7/5/2011-7/8/2011 NE 39.46 NA NA NA 407.43 *

446.89 9/19/2011 NG NG NG NG NG NG

P-94 Screened Interval Elevation: 398.80 - 383.80

3Q11 444.65 9/19/2011 NE 33.17 NA NA NA 411.48 *

P-102 Screened Interval Elevation: 402.16 - 382.16

3Q11 444.91 9/19/2011 NE 31.18 NA NA NA 413.73 *

P-114 Screened Interval Elevation: 399.73 - 379.73

4Q10 432.41 11/12/2010 NE 24.66 NA NA NA 407.75 *

1Q11 432.41 1/13/2011 NE 26.84 NA NA NA 405.57 *

2Q11 432.41 4/25/2011 NE 26.61 NA NA NA 405.80 *

432.41 7/5/2011-7/8/2011 NE 23.48 NA NA NA 408.93 *

432.41 9/19/2011 NE 24.20 NA NA NA 408.21 *

P-115 Screened Interval Elevation: 401.01 - 381.01

4Q10 433.31 11/11/2010-11/12/2010 NE 25.41 NA NA NA 407.90 *

1Q11 433.31 1/13/2011-1/14/2011 NE 27.88 NA NA NA 405.43 *

2Q11 433.31 4/25/2011 NE 27.38 NA NA NA 405.93 *

433.31 NG NG NG NG NG NG NG Not Accessible

433.31 9/19/2011 NE 25.10 NA NA NA 408.21 *

P-116 Screened Interval Elevation: 399.01 - 379.01

4Q10 436.45 11/11/2010-11/12/2010 NE 28.76 NA NA NA 407.69 *

1Q11 436.45 1/13/2011-1/14/2011 NE 31.35 NA NA NA 405.10 *

2Q11 436.45 4/25/2011 NE 30.76 NA NA NA 405.69 *

436.45 7/5/2011-7/8/2011 NE 27.41 NA NA NA 409.04 *

436.45 9/19/2011 NE 28.52 NA NA NA 407.93 *

P-117 Screened Interval Elevation: 399.74 - 379.74

4Q10 432.67 11/11/2010-11/12/2010 NE 24.11 NA NA NA 408.56 *

1Q11 432.67 1/13/2011-1/14/2011 NE 27.62 NA NA NA 405.05 *

2Q11 432.67 4/25/2011 NE 26.96 NA NA NA 405.71 *

432.67 7/5/2011-7/8/2011 NE 23.54 NA NA NA 409.13 *

432.67 9/19/2011 NE 24.71 NA NA NA 407.96 *

P-118 Screened Interval Elevation: 400.20 - 384.27

3Q11 431.32 9/19/2011 NE 23.78 NA NA NA 407.54 *

P-119 Screened Interval Elevation: 401.25 - 385.32

4Q10 431.92 11/11/2010-11/12/2010 NE 24.93 NA NA NA 406.99 *

1Q11 431.92 1/13/2011-1/14/2011 NE 25.64 NA NA NA 406.28 *

2Q11 431.92 4/25/2011 NE 25.77 NA NA NA 406.15 *

431.92 7/5/2011-7/8/2011 NE 23.06 NA NA NA 408.86 *

431.92 9/19/2011 NE 23.40 NA NA NA 408.52 *

P-120 Screened Interval Elevation: 401.40 - 385.47

3Q11 432.78 9/19/2011 NE 23.82 NA NA NA 408.96 *

GP-9-PZ Screened Interval Elevation: 404.81 - 394.81

4Q10 442.41 11/11/2010 NE 37.38 NA NA NA 405.03 *

1Q11 442.41 1/14/2011 NE 37.53 NA NA NA 404.88 *

2Q11 442.41 4/25/2011 NE 38.85 NA NA NA 403.56

442.41 NG NG NG NG NG NG NG Unable to locate.

442.41 9/19/2011 NE 35.44 NA NA NA 406.97 *

ROST-3-PZ Screened Interval Elevation: 402.29 - 392.29

4Q10 442.29 11/12/2010 NE 36.60 NA NA NA 405.69 *

1Q11 442.29 1/13/2011 NE 37.29 NA NA NA 405.00 *

2Q11 442.29 4/25/2011 NE 38.21 NA NA NA 404.08 *

442.29 7/5/2011-7/8/2011 NE 35.83 NA NA NA 406.46 *

442.29 9/19/2011 NE 34.89 NA NA NA 407.40 *

ROST-4-PZ Screened Interval Elevation: 404.27 - 394.27

4Q10 442.27 11/12/2010 NE 36.48 NA NA NA 405.79 *

1Q11 442.27 1/13/2011 NE 36.97 NA NA NA 405.30 *

2Q11 442.13 4/25/2011 NE 37.69 NA NA NA 404.44 *

442.27 7/5/2011-7/8/2011 NE 35.85 NA NA NA 406.42 *

442.13 9/19/2011 NE 34.38 NA NA NA 407.75 *

ROST-4-PZ(A) Screened Interval Elevation: 407.34 - 397.34

2Q11 442.11 4/25/2011 NE 37.18 NA NA NA 404.93 *

442.11 7/5/2011-7/8/2011 NE 35.21 NA NA NA 406.90 *

442.11 9/19/2011 NG NG NG NG NG NG

ROST-4-PZ(B) Screened Interval Elevation: 407.33 - 397.33

2Q11 442.38 4/25/2011 NE 37.80 NA NA NA 404.58

442.38 7/5/2011-7/8/2011 NE 35.93 NA NA NA 406.45

442.38 9/19/2011 NG NG NG NG NG NG
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 WATER-
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ROST-4-PZ(C) Screened Interval Elevation: 407.71 - 397.71

2Q11 442.66 4/25/2011 NE 38.52 NA NA NA 404.14 *

442.66 7/5/2011-7/8/2011 NE 36.62 NA NA NA 406.04 *

442.66 9/19/2011 NG NG NG NG NG NG

ROST-4-PZ(D) Screened Interval Elevation: 408.01 - 398.01

2Q11 442.98 4/25/2011 NE 38.41 NA NA NA 404.57 *

442.98 7/5/2011-7/8/2011 NE 36.58 NA NA NA 406.40 *

442.98 9/19/2011 NG NG NG NG NG NG

ROST-4-PZ(E) Screened Interval Elevation: 407.21 - 397.21

2Q11 442.96 4/25/2011 NE 37.63 NA NA NA 405.33 *

442.96 7/5/2011-7/8/2011 NE 35.81 NA NA NA 407.15 *

442.96 9/19/2011 NG NG NG NG NG NG

ROST-4-PZ(F) Screened Interval Elevation: 407.59 - 397.59

2Q11 442.12 4/25/2011 NE 37.87 NA NA NA 404.25 *

442.12 7/5/2011-7/8/2011 NE 35.99 NA NA NA 406.13 *

442.12 9/19/2011 NG NG NG NG NG NG

ROST-4-PZ(G) Screened Interval Elevation: 407.85 - 397.85

2Q11 442.13 4/25/2011 NE 38.08 NA NA NA 404.05 *

442.13 7/5/2011-7/8/2011 NE 35.76 NA NA NA 406.37 *

442.13 9/19/2011 NG NG NG NG NG NG

ROST-5-PZ Screened Interval Elevation: 429.02 - 419.02

4Q10 442.22 11/12/2010 NE NE NA NA NA NA

1Q11 442.22 1/13/2011 NE NE NA NA NA NA

2Q11 442.22 4/25/2011 NE NE NA NA NA NA

442.22 7/5/2011-7/8/2011 NE NE NA NA NA NA

442.22 9/19/2011 NE NE NA NA NA NA

ROST-7-PZ Screened Interval Elevation: 422.19 - 412.19

4Q10 442.19 11/12/2010 NE 22.93 NA NA NA 419.26

1Q11 442.19 1/13/2011 NE 23.74 NA NA NA 418.45

2Q11 442.19 4/25/2011 NE 23.72 NA NA NA 418.47

442.19 7/5/2011-7/8/2011 NE 22.05 NA NA NA 420.14

442.19 9/19/2011 NE 22.63 NA NA NA 419.56

ROST-10-PZ Screened Interval Elevation: 434.51 - 424.51

4Q10 444.51 11/12/2010 NE NE NA NA NA NA

1Q11 444.51 1/13/2011 NE NE NA NA NA NA

2Q11 444.51 4/25/2011 NE NE NA NA NA NA

444.51 7/5/2011-7/8/2011 NE 19.67 NA NA NA 424.84

444.51 9/19/2011 NE 19.88 NA NA NA 424.63

ROST-21-PZ Screened Interval Elevation: 433.72 - 423.72

4Q10 443.72 11/12/2010 NE 19.30 NA NA NA 424.42

1Q11 443.72 1/13/2011 NE 19.59 NA NA NA 424.13

2Q11 443.72 4/25/2011 NE 19.04 NA NA NA 424.68

443.72 7/5/2011-7/8/2011 NE 18.37 NA NA NA 425.35

443.72 9/19/2011 NE 19.26 NA NA NA 424.46

S-1 Screened Interval Elevation: Unknown

4Q10 443.79 11/11/2010-11/12/2010 36.96 41.91 401.88 406.83 4.95 405.54

1Q11 443.79 1/13/2011-1/14/2011 36.41 41.33 402.46 407.38 4.92 406.10

2Q11 443.79 4/25/2011 38.70 38.73 405.06 405.09 0.03 405.08

443.79 7/5/2011-7/8/2011 36.50 36.54 407.25 407.29 0.04 407.28

443.79 9/19/2011 NE 36.42 NA NA NA 407.37

T-1 Screened Interval Elevation: 396.92 - 373.00

4Q10 444.55 11/11/2010-11/12/2010 NE 39.08 NA NA NA 405.47 *

1Q11 444.55 1/13/2011-1/14/2011 NE 41.02 NA NA NA 403.53 *

2Q11 444.55 4/25/2011 NE 46.65 NA NA NA 397.90 *

444.55 7/5/2011-7/8/2011 NE 35.99 NA NA NA 408.56 *

444.55 9/19/2011 NE 51.50 NA NA NA 393.05

T-2 Screened Interval Elevation: 392.63 - 372.48

4Q10 443.13 11/11/2010-11/12/2010 NE 37.51 NA NA NA 405.62 *

1Q11 443.13 1/13/2011-1/14/2011 NE 36.97 NA NA NA 406.16 *

2Q11 443.13 4/25/2011 NE 38.03 NA NA NA 405.10 *

443.13 7/5/2011-7/8/2011 NE 35.89 NA NA NA 407.24 *

443.13 9/19/2011 NE 35.80 NA NA NA 407.33 *

T-3 Screened Interval Elevation: 403.65 - 388.65

3Q11 450.91 9/19/2011 NE 44.60 NA NA NA 406.31 *

T-4 Screened Interval Elevation: 398.24 - 383.24

3Q11 447.95 9/19/2011 NE 41.97 NA NA NA 405.98 *
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T-6 Screened Interval Elevation: 394.79 - 380.54

4Q10 446.55 11/12/2010 NE 40.77 NA NA NA 405.78 *

1Q11 446.55 1/13/2011 NE 41.07 NA NA NA 405.48 *

2Q11 446.55 4/25/2011 NE 42.01 NA NA NA 404.54 *

446.55 7/5/2011-7/8/2011 NE 39.58 NA NA NA 406.97 *

446.55 9/19/2011 NE 38.95 NA NA NA 407.60 *

T-7 Screened Interval Elevation: 395.29 - 380.29

3Q11 444.01 9/19/2011 35.14 35.19 408.82 408.87 0.05 408.86 *

T-12 Screened Interval Elevation: 398.54 - 372.54

4Q10 444.49 11/12/2010 NE 40.35 NA NA NA 404.14 *

1Q11 444.49 1/13/2011 NE 40.30 NA NA NA 404.19 *

2Q11 444.49 4/25/2011 NE 41.40 NA NA NA 403.09 *

444.49 7/5/2011-7/8/2011 NE 39.07 NA NA NA 405.42 *

444.49 9/19/2011 NE 38.06 NA NA NA 406.43 *

T-13 Screened Interval Elevation: 396.46 - 370.46

4Q10 443.46 11/11/2010-11/12/2010 NE 37.37 NA NA NA 406.09 *

1Q11 443.46 1/13/2011-1/14/2011 NE 37.57 NA NA NA 405.89 *

2Q11 443.46 4/25/2011 NE 38.25 NA NA NA 405.21 *

443.46 NG NG NG NG NG NG NG

443.46 9/19/2011 NE 37.54 NA NA NA 405.92 *

T-15 Screened Interval Elevation: 396.99 - 370.99

3Q11 445.03 9/19/2011 NE 37.59 NA NA NA 407.44 *

T-17 Screened Interval Elevation: 401.80 - 375.80

3Q11 445.90 9/19/2011 NE 35.90 NA NA NA 410.00 *

T-19 Screened Interval Elevation: 395.94 - 369.94

3Q11 446.71 9/19/2011 40.60 40.64 406.07 406.11 0.04 406.10 *

T-21 Screened Interval Elevation: 412.04 - 386.04

3Q11 444.00 9/19/2011 NE 28.24 NA NA NA 415.76 *

T-22 Screened Interval Elevation: 410.66 - 384.96

3Q11 442.21 9/19/2011 NE 29.26 NA NA NA 412.95 *

T-23 Screened Interval Elevation: 405.41 - 379.41

3Q11 432.64 9/19/2011 NE 27.83 NA NA NA 404.81

T-24 Screened Interval Elevation: 402.22 - 376.57

4Q10 443.72 11/11/2010-11/12/2010 39.07 39.38 404.34 404.65 0.31 404.57 *

1Q11 443.72 1/13/2011-1/14/2011 38.60 38.92 404.80 405.12 0.32 405.04 *

2Q11 443.72 4/25/2011 NE 39.98 NA NA NA 403.74 *

443.72 7/5/2011-7/8/2011 NE 37.53 NA NA NA 406.19 *

443.72 9/19/2011 NE 35.08 NA NA NA 408.64 *

T-28 (T-27) Screened Interval Elevation: Unknown

3Q11 444.22 9/19/2011 NE 35.75 NA NA NA 408.47

T-62 Screened Interval Elevation: 412.02 - 382.02

4Q10 431.73 11/11/2010-11/12/2010 NE 23.49 NA NA NA 408.24

1Q11 431.73 1/13/2011-1/14/2011 NE 25.48 NA NA NA 406.25

2Q11 431.73 4/25/2011 NE 25.33 NA NA NA 406.40

431.73 7/5/2011-7/8/2011 NE 22.37 NA NA NA 409.36

431.73 9/19/2011 NE 23.12 NA NA NA 408.61

T-63 Screened Interval Elevation: 411.26 - 381.26

4Q10 431.24 11/11/2010-11/12/2010 NE 23.03 NA NA NA 408.21

1Q11 431.24 1/13/2011-1/14/2011 NE 25.45 NA NA NA 405.79

2Q11 431.24 NG NG NG NG NG NG NG Unable to open.

431.24 NG NG NG NG NG NG NG

431.24 9/19/2011 NE 22.88 NA NA NA 408.36

T-64 Screened Interval Elevation: 408.99 - 378.99

4Q10 428.80 11/11/2010-11/12/2010 NE 20.76 NA NA NA 408.04

1Q11 428.80 1/13/2011-1/14/2011 NE 23.84 NA NA NA 404.96

2Q11 428.80 NG NG NG NG NG NG NG

428.80 7/5/2011-7/8/2011 NE 19.06 NA NA NA 409.74 *

428.80 9/19/2011 NE 21.86 NA NA NA 406.94

NOTES:

1) The Corrected W.L. Elevations presented in this table were corrected by a specific gravity of 0.74 for the wells in which product was identified.

2) Elevations presented in this table are relative to the 1988 USGS datum.

3) NA = Not Applicable;  NE = Not Encountered;  NG = Not Gauged;  NI = Not Installed

4) * Indicates that the product and/or water level is above the top of the screened zone of the well.
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MW-1

4Q10 8.04 20.53 1.449 3.9 8.99 93

1Q11 6.76 5.93 1.189 1.0 0.08 102

2Q11 6.69 27.11 1.459 138.1 1.03 157

3Q11 6.68 30.81 * * 0.08 0.03 * Equipment malfunction.  Results are suspect.

MW-2

4Q10 7.24 18.38 1.066 41.0 8.90 -113

1Q11 6.72 15.19 2.048 8.0 0.97 -69

2Q11 6.75 20.82 1.313 168.5 0.09 -69

3Q11 6.76 25.10 * 2.1 -0.08 -0.28 * Equipment malfunction.  Results are suspect.

MW-3

4Q10 6.88 21.59 1.157 6.5 0.32 -146

1Q11 6.88 22.83 2.349 2.0 0.26 -89

2Q11 6.91 23.40 1.268 54.0 0.00 -74

3Q11 7.15 34.21 1.280 0.0 0.00 195

MW-4

4Q10 6.76 19.51 0.854 7.7 4.88 -59

1Q11 6.83 10.24 2.352 9.6 0.86 -51

2Q11 6.73 24.20 1.106 7.3 0.15 -57

3Q11 6.60 38.84 * 6.1 0.00 -0.01 * Equipment malfunction.  Results are suspect.

MW-5

4Q10 6.77 19.39 0.801 2.9 0.17 -112

1Q11 6.82 19.51 2.051 2.8 0.95 -66

2Q11 6.78 22.82 4.743 41 0.18 -68

3Q11 6.88 25.11 * 9.8 -0.08 0.29 * Equipment malfunction.  Results are suspect.

MW-6A

4Q10 6.74 21.87 1.535 5.4 0.01 -127

1Q11 6.80 10.99 2.274 7.4 0.34 -75

2Q11 6.72 17.98 1.049 8.2 0.07 -61

3Q11 6.82 30.26 * 6.4 0.06 0.19 * Equipment malfunction.  Results are suspect.

MW-6B

4Q10 6.80 17.14 1.113 17.5 0.14 -77

1Q11 6.73 15.90 2.138 1.4 0.22 -46

2Q11 6.76 19.87 0.630 2.1 0.17 -54

3Q11 6.85 25.55 * 20.5 -0.08 0.44 * Equipment malfunction.  Results are suspect.

MW-6C

4Q10 6.86 17.87 1.132 5.5 0.16 -104

1Q11 6.87 13.90 0.981 4.2 0.13 -66

2Q11 6.84 18.93 0.713 2.1 0.43 -72

3Q11 * 26.07 * 0.8 -0.11 0.02 * Equipment malfunction.  Results are suspect.

MW-6D

4Q10 6.94 17.42 1.342 5.90 0.05 -112

1Q11 7.05 13.66 1.330 1.30 0.14 -74

2Q11 6.86 18.82 0.614 13.20 0.09 -61

3Q11 7.04 28.06 * * 0.00 0.31 * Equipment malfunction.  Results are suspect.

MW-7

4Q10 6.48 17.80 1.097 59.9 0.05 -32

1Q11 6.53 14.40 1.869 3.2 0.74 -6

2Q11 6.81 18.18 0.560 30.0 1.10 -53

3Q11 6.83 18.79 * 19.0 * 0.01 * Equipment malfunction.  Results are suspect.

MW-8

4Q10 6.41 17.17 1.133 61.5 0.04 -54

1Q11 6.37 16.21 2.065 18.0 0.80 -14

2Q11 6.55 19.98 0.791 20.4 0.06 -64

3Q11 * 19.18 * 62.5 4.64 -0.15 * Equipment malfunction.  Results are suspect.

MW-9

4Q10 6.72 16.98 0.919 48.3 1.72 -45

1Q11 6.73 12.97 1.524 17.2 0.03 -34

2Q11 6.73 18.14 1.138 15.0 0.05 -58

3Q11 6.68 22.67 * * -0.06 -0.08 * Equipment malfunction.  Results are suspect.

MW-10

4Q10 6.72 18.75 1.284 35.0 0.64 -78

1Q11 6.72 13.08 1.344 4.3 0.35 -48

1Q11 6.92 18.28 0.546 17.5 1.89 -48

3Q11 6.93 21.44 * * -0.05 -0.11 * Equipment malfunction.  Results are suspect.

MW-11

4Q10 6.59 15.28 1.023 25.5 0.01 -76

1Q11 6.59 14.34 1.276 8.8 0.05 -59

2Q11 6.75 17.51 1.284 21.9 0.05 -90

3Q11 * 19.34 * 7.1 -0.07 0.06 * Equipment malfunction.  Results are suspect.
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General Notes

TABLE 2

CUMULATIVE SUMMARY OF GROUNDWATER FIELD PARAMETERS

Well ID pH Temp (C)
Specific Cond 

(mS/cm)

Turbidity 

(NTUs)
DO (mg/L) ORP (Mv)

MW-12

4Q10 6.72 14.87 1.328 62.4 0.45 212

1Q11 6.66 14.98 1.196 9.2 0.16 159

2Q11 6.80 19.51 0.958 5.4 0.01 132

3Q11 6.89 20.17 * * 0.01 0.22 * Equipment malfunction.  Results are suspect.

MW-13

4Q10 NI NI NI NI NI NI Well not installed during sampling event.

1Q11 6.52 17.78 1.379 19.2 0.10 -82

2Q11 6.79 21.28 0.713 48.0 0.07 -71

3Q11 6.89 20.78 1.230 18.5 0.57 -130

P-54

4Q10 6.71 14.70 0.870 68.6 1.74 140

1Q11 6.69 14.47 0.970 25.4 1.29 56

2Q11 6.74 17.70 0.885 48.0 1.62 -66

3Q11 6.80 17.89 * 20.8 0.27 0.27 * Equipment malfunction.  Results are suspect.

P-93A

4Q10 6.81 17.70 1.259 23.0 NM NM

1Q11 6.68 16.16 2.517 12.8 NM NM

2Q11 6.65 17.90 0.662 8.4 NM NM

3Q11 * 18.72 1.69 23.4 NM NM

P-93B

4Q10 7.10 18.10 1.150 0.0 NM NM

1Q11 6.69 16.44 1.377 1.2 NM NM

2Q11 6.63 18.70 0.750 0.1 NM NM

3Q11 7.38 21.60 1.33 14.6 NM NM

P-93C

4Q10 7.28 17.50 1.057 0.0 NM NM

1Q11 7.14 16.51 1.832 0.5 NM NM

2Q11 6.78 18.50 0.697 0.6 NM NM

3Q11 6.96 21.41 1.32 5.1 NM NM

P-93D

4Q10 7.13 18.50 1.211 0.0 NM NM

1Q11 NM NM NM NM NM NM

2Q11 6.89 16.70 0.710 0.2 NM NM

3Q11 6.68 20.90 1.41 0.9 NM NM

NOTES:

1) Field parameters were collected using theTroll 9500 except at P-93(A-D) where the Oakton pH/Con10 and LaMotte Turbidimeter were used.

2) NM = Not Measured; NI = Not Installed 
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CUMULATIVE SUMMARY OF GROUNDWATER ANALYTICAL RESULTS AND EXCEEDANCES
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0.005 0.35 * 0.005 0.1 0.0002 0.7 0.007 * 0.7 * 0.07 0.7 * 1 0.0056 * 0.07 0.005 0.07 *

Location Sample ID Sample Date

Depth to 

Water

(ft btoc)

Product 

Thickness 

(ft)

ANALYTICAL RESULTS (mg/L)

MW-1-111110         11/11/2010 <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005

MW-1-111110-Dup 11/11/2010 <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005

MW1-ROX-011711 1/17/2011 37.58 NE <0.0005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.0032 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 0.0013

MW1-ROX-042911 4/29/2011 38.37 NE 0.0363 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.0027 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 0.0016 <0.001 0.0016

MW1-ROX-072711 7/27/2011 35.77 NE 0.0053 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.0055 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW-2-111010         11/11/2010 38.12 NE 0.401 <0.025 <0.025 <0.025 <0.25 <0.025 <0.025 <0.05 <0.025 <0.05 0.641 <0.025 0.0236 J <0.025 <0.025 0.0354 1.22 D <0.025 <0.025 <0.025 0.273 0.0618 1.14 0.318

MW2-ROX-011711 1/17/2011 38.67 NE 0.294 0.0078 0.0047 J <0.005 <0.005 <0.001 <0.001 0.0077 <0.001 0.0019 J 0.74 <0.005 0.0617 0.0032 J <0.001 0.0652 0.737 <0.005 <0.005 <0.001 0.279 0.0744 0.892 0.191

MW02-ROX-051011 5/10/2011 39.14 NE 1.18 <0.005 0.0029 J 0.0012 J <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 1.24 <0.005 0.0539 0.0027 J <0.001 0.0669 3.51 <0.005 <0.005 <0.001 0.339 0.103 2.05 0.549 2.6

MW2-ROX-072711 7/27/2011 1.98 <0.05 <0.05 <0.05 <0.05 <0.01 <0.01 <0.02 <0.01 <0.02 1.76 <0.05 0.0995 <0.05 <0.01 0.111 4.69 <0.05 <0.05 <0.01 0.338 0.116 2.91 0.823 3.74

MW2-ROX-072711-DUP 7/27/2011 1.79 <0.05 <0.05 <0.05 <0.05 <0.01 <0.01 <0.02 <0.01 <0.02 1.57 <0.05 0.0967 <0.05 <0.01 0.1 4.67 <0.05 <0.05 <0.01 0.298 0.108 2.63 0.728 3.36

MW-3-111210         11/12/2010 24.05 NE <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 0.0016 J <0.005 <0.005 0.00622 0.00257 J <0.005 <0.005 <0.005 <0.005 <0.005 0.00653 J <0.005

MW3-ROX-011811 1/18/2011 24.92 NE 0.00056 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 0.00077 J <0.001 0.00082 J 0.00082 J <0.005 <0.005 <0.005 0.0021 <0.005 <0.001 <0.005 <0.005 <0.001 0.00085 J <0.005 0.0012 0.0014

MW03-ROX-051011 5/10/2011 24.79 NE 0.013 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.0026 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 0.0022 <0.001 0.0022

MW3-ROX-080311 8/3/2011 22.72 NE 0.00056 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 0.0012 J <0.005 <0.001 <0.005 0.0015 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW-4-111210         11/12/2010 35.38 NE 0.0752 <0.005 0.001 J <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 0.00271 J <0.005 0.00508 0.00395 J 0.0157 <0.005 <0.005 <0.005 <0.005 <0.005 0.00699 J 0.00139 J

MW4-ROX-011811 1/18/2011 36.04 NE 0.0567 0.0006 J 0.00063 J 0.00069 J <0.005 <0.001 <0.001 0.00096 J <0.001 <0.002 <0.001 <0.005 0.002 J <0.005 0.007 0.0022 J 0.0071 <0.005 <0.005 <0.001 <0.005 <0.005 0.0062 0.0021

MW04-ROX-051111 5/11/2011 36.19 NE 0.0625 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 0.0036 J <0.005 0.0096 0.0037 J 0.0125 <0.005 <0.005 <0.001 <0.005 <0.005 0.0096 0.0016 0.0111

MW4-ROX-072611 7/26/2011 0.114 <0.005 0.0058 0.0063 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 0.0023 <0.005 0.0088 <0.005 0.0113 0.0085 0.017 <0.005 <0.005 <0.001 <0.005 0.0052 0.0067 <0.001 0.0067

MW4-ROX-072611-DUP 7/26/2011 0.108 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 0.0021 <0.005 0.0088 <0.005 0.0103 0.0083 0.0162 <0.005 <0.005 <0.001 <0.005 <0.005 0.0063 <0.001 0.0063

MW-5-111210         11/12/2010 23.32 NE <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 0.00556 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.00277 J <0.005

MW5-ROX-011811 1/18/2011 24.15 NE 0.0048 <0.005 <0.005 0.0014 J <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.0066 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 0.00087 J 0.0014

MW05-ROX-051211 5/12/2011 23.98 NE 0.0055 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.0085 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 0.0035 <0.001 0.0035

MW5-ROX-072611 7/26/2011 0.0222 0.0054 0.0061 0.0078 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 0.0161 <0.005 0.0031 0.0105 0.0017 <0.005 <0.005 <0.001 <0.005 0.0055 0.0074 <0.001 0.0074

MW5-ROX-072611-DUP 7/26/2011 0.0221 0.0054 0.0061 0.0078 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 0.016 <0.005 0.0031 0.0104 0.0016 <0.005 <0.005 <0.001 <0.005 0.0055 0.0068 <0.001 0.0068

MW-6A-110910        11/9/2010 25.62 NE <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 0.0203 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005

MW6A-ROX-011911 1/19/2011 26.36 NE 0.0113 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 UJ <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.0181 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001

MW6A-ROX-051611 5/16/2011 26.10 NE 0.0031 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 UJ <0.001 <0.005 <0.005 <0.005 0.0277 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW6A-ROX-072611 7/26/2011 24.21 NE 0.0032 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.0237 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW-6B-111610        11/16/2010 25.47 NE <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 0.00204 J <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005

MW6B-ROX-011911 1/19/2011 0.0082 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.0016 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001

MW6B-ROX-011911-DUP 1/19/2011 0.0082 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 0.0014 J <0.005 <0.005 0.0016 <0.005 <0.001 0.0016 J 0.0011 J <0.001 <0.005 <0.005 <0.001 <0.001

MW6B-ROX-051611 5/16/2011 0.0033 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 UJ <0.001 <0.005 <0.005 <0.005 0.0029 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW6B-ROX-051611-DUP 5/16/2011 0.0033 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 UJ <0.001 <0.005 <0.005 <0.005 0.0031 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW6B-ROX-072311 7/23/2011 24.08 NE 0.0022 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.0049 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW-6C-111610        11/16/2010 25.25 NE <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005

MW6C-ROX-012111 1/21/2011 25.97 NE 0.0085 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.0021 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001

MW6C-ROX-051611 5/16/2011 25.76 NE 0.0071 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 UJ <0.001 <0.005 <0.005 <0.005 0.0034 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW6C-ROX-072411 7/24/2011 23.80 NE 0.0027 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.0027 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW-6D-111610        11/16/2010 25.13 NE <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005

MW6D-ROX-012111 1/21/2011 25.87 NE 0.0104 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001

MW6D-ROX-051611 5/16/2011 25.60 NE 0.002 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 UJ <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW6D-ROX-072311 7/23/2011 23.67 NE 0.0027 <0.005 <0.005 <0.005 0.007 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW-7-111710         11/17/2010 36.93 NE 928 D <1.25 <1.25 <1.25 <12.5 <1.25 <1.25 <2.5 <1.25 <2.5 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <2.5 <1.25

MW-7-111710-Dup 11/17/2010 876 D <1.25 <1.25 <1.25 <12.5 <1.25 <1.25 <2.5 <1.25 <2.5 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <2.5 <1.25

MW7-ROX-012511 1/25/2011 37.52 NE 1150 J 0.0015 J J 0.0011 J J 0.0012 J J <0.005 UJ <0.001 UJ <0.001 UJ <0.002 UJ <0.001 UJ <0.002 UJ 0.0325 J <0.005 UJ 0.004 J J <0.005 UJ <0.0057 U 0.0058 J 0.0907 J <0.005 UJ <0.005 UJ <0.001 UJ 0.0552 J 0.0133 J 0.0694 J 0.0235 J

MW07-ROX-051311 5/13/2011 1030 J <0.005 UJ 0.0011 J J 0.0016 J J <0.005 UJ <0.001 UJ <0.001 UJ <0.002 UJ <0.001 UJ <0.002 UJ 0.0494 J <0.005 UJ 0.0061 J <0.005 UJ 0.0109 J 0.0078 J 0.128 J <0.005 UJ <0.005 UJ <0.001 UJ 0.0822 J 0.0193 J 0.101 J 0.0418 J 0.143 J

MW07-ROX-051311D 5/13/2011 922 J <0.005 0.0013 J <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 0.0487 <0.005 0.006 <0.005 0.012 0.0078 0.126 <0.005 <0.005 <0.001 0.0825 0.0193 0.0984 0.0405 0.139

MW7-ROX-072411 7/24/2011 35.65 NE 1840 <25 <25 <25 <25 <5 <5 <10 <5 <10 <5 <25 <25 <25 <5 <25 <5 <25 <25 <5 <25 <25 <5 <5 <5

MW-8-111710         11/17/2010 27.84 NE 965 D <1.25 <1.25 <1.25 <12.5 <1.25 <1.25 <2.5 <1.25 <2.5 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 0.328 J <1.25 <1.25 <1.25 <1.25 <1.25 <2.5 <1.25

MW8-ROX-012511 1/25/2011 986 0.0021 J J 0.0014 J J <0.005 UJ <0.005 UJ <0.001 UJ <0.001 UJ <0.002 UJ <0.001 UJ <0.002 UJ 0.234 J <0.005 UJ 0.0104 J 0.0012 J J 0.21 J 0.0173 J 1.2 E J <0.005 UJ <0.005 UJ <0.001 UJ 0.109 J 0.0332 J 0.499 J 0.188 J

MW8-ROX-012511-DUP 1/25/2011 1030 0.002 J J 0.0014 J J 0.0011 J J <0.005 UJ <0.001 UJ <0.001 UJ <0.002 UJ <0.001 UJ <0.002 UJ 0.237 J <0.005 UJ 0.0105 J 0.001 J J 0.205 J 0.017 J 1.12 E J <0.005 UJ <0.005 UJ <0.001 UJ 0.11 J 0.0336 J 0.518 J 0.191 J

MW08-ROX-051311 5/13/2011 1310 <50 <50 <50 <50 <10 <10 <20 <10 <20 <10 <50 <50 <50 <10 <50 <10 <50 <50 <10 <50 <50 <10 <10 <10

MW08-ROX-051311D 5/13/2011 952 J <5 <5 <5 <5 <1 <1 <2 <1 <2 <1 <5 <5 <5 0.657 J <5 <1 <5 <5 <1 <5 <5 <1 <1 <1

MW8-ROX-072411 7/24/2011 1650 <25 <25 <25 <25 <5 <5 <10 <5 <10 UJ <5 <25 <25 <25 <5 <25 <5 <25 <25 <5 <25 <25 <5 <5 <5

MW8-ROX-072411-DUP 7/24/2011 1860 <25 <25 <25 <25 <5 <5 <10 <5 <10 <5 <25 <25 <25 <5 <25 <5 <25 <25 <5 <25 <25 <5 <5 <5

MW-9-111510         11/15/2010 39.00 NE <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005

MW9-ROX-012111 1/21/2011 39.62 NE 0.0037 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001

MW09-ROX-050611 5/6/2011 40.12 NE <0.0005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 UJ <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW9-ROX-072311 7/23/2011 38.06 NE 0.0024 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW-10-111010        11/10/2010 38.97 NE <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005

MW10-ROX-012411 1/24/2011 <0.0005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001

MW10-ROX-012411-DUP 1/24/2011 <0.0005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001

MW10-ROX-042811 4/28/2011 40.20 NE <0.0005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW10-ROX-072311 7/23/2011 38.01 NE <0.0005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW-11-111710        11/17/2010 36.39 NE <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005

MW11-ROX-012411 1/24/2011 37.15 NE <0.0005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001

MW11-ROX-050611 5/6/2011 37.60 NE 0.00041 J <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 UJ <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW11-ROX-072411 7/24/2011 35.46 NE <0.0005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

VOCs

Screening Values (mg/L) 10

MW-1

36.91 NE

MW-2

37.04 NE

MW-3

MW-4

34.15 NE

MW-5

22.00

MW-6A

MW-6B

26.21 NE

25.95 NE

MW-6C

MW-6D

MW-7

37.50 NE

MW-8

28.59 NE

28.35 NE

26.55 NE

MW-9

MW-10
39.40 NE

MW-11
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CUMULATIVE SUMMARY OF GROUNDWATER ANALYTICAL RESULTS AND EXCEEDANCES
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Location Sample ID Sample Date

Depth to 

Water

(ft btoc)

Product 

Thickness 

(ft)

ANALYTICAL RESULTS (mg/L)

VOCs

Screening Values (mg/L) 10

MW-1

36.91 NE
MW-12-111510        11/15/2010 36.63 NE <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 0.00161 J <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005

MW12-ROX-012411 1/24/2011 37.42 NE <0.0005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001

MW12-ROX-051211 5/12/2011 37.58 NE 0.0016 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW12-ROX-072411 7/24/2011 35.55 NE <0.0005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 UJ <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 UJ <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

NI 4Q10 NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI

MW13-ROX-012511 1/25/2011 24.28 NE <0.0005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001

MW13-ROX-051311 5/13/2011 23.65 NE 0.0005 J <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.0061 J <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

MW13-ROX-080311 8/3/2011 21.67 NE <0.0005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.004 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

P-54-111710         11/17/2010 36.43 NE <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005

P54-ROX-012411 1/24/2011 37.24 NE <0.00039 U <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001

P54-ROX-051111 5/11/2011 37.37 NE <0.0005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

P54-ROX-072411 7/24/2011 35.38 NE 0.0023 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 UJ <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 UJ <0.001 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

P93A-102610         10/26/2010 40.75 NE 422 D <1.25 <1.25 <1.25 <12.5 <1.25 <1.25 <2.5 <1.25 <2.5 0.32 J <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 <1.25 0.543 J <1.25

P93A-ROX_012611 1/26/2011 40.97 NE 491 0.0059 0.0096 0.0213 <0.005 0.00081 J 0.00061 J <0.002 <0.001 <0.002 0.373 0.0016 J 0.0225 0.0047 J 0.124 0.0254 0.0654 0.0026 J 0.0015 J 0.0017 0.21 0.045 0.622 0.0705

P93A-ROX-050511 5/5/2011 41.77 NE 551 <0.005 0.0054 J 0.0133 J <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <5 <0.005 0.0206 J 0.0034 J J 0.0684 J 0.0228 J 0.0718 J <0.005 <0.005 <0.001 0.169 J 0.0293 J 0.628 J 0.0707 J 0.699 J

P93A-ROX-081811 8/18/2011 39.40 NE 467 <0.005 0.0071 0.0177 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <10 <0.005 0.0236 J 0.0049 J 0.0356 0.0254 0.0678 <0.005 <0.005 <0.001 0.237 0.0495 0.745 0.09 0.835

P93B-102610         10/26/2010 40.73 NE 189 D <0.5 <0.5 <0.5 <5 <0.5 <0.5 <1 <0.5 <1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5

P93B-ROX_012611 1/26/2011 41.03 NE 105 <0.005 <0.005 0.00058 J <0.005 <0.001 <0.001 0.00077 J <0.001 0.0014 J 0.0104 <0.005 0.0108 <0.005 0.0088 0.011 0.0321 <0.005 <0.005 <0.001 0.0052 0.0016 J 0.0555 0.0092

P93B-ROX-050511 5/5/2011 41.82 NE 134 <0.005 0.0045 J <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 0.0169 <0.005 0.0142 <0.005 0.0113 0.0151 0.0488 <0.005 <0.005 <0.001 0.0057 0.0014 J 0.0502 0.0112 0.0614

P93B-ROX-081811 8/18/2011 39.44 NE 304 <5 <5 <5 <5 <1 <1 <2 <1 <2 <1 <5 <5 <5 <1 <5 <1 <5 <5 <1 <5 <5 <1 <1 <1

P93C-102610         10/26/2010 40.69 NE <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 0.00136 J <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005

P93C-ROX_012611 1/26/2011 40.91 NE 86.5 <0.005 <0.005 0.00056 J <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 0.0175 <0.005 0.0019 J <0.005 0.0014 0.0013 J 0.0067 <0.005 <0.005 <0.001 0.0025 J <0.005 0.0051 0.0035

P93C-ROX-050611 5/6/2011 41.62 NE 15.7 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 0.0029 <0.005 <0.005 <0.005 0.0052 <0.005 0.0018 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 0.00059 J

P93C-ROX-081811 8/18/2011 39.32 NE 1.2 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.0067 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

P93D-102610         10/26/2010 40.59 NE 0.0429 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 0.0122 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.005

NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

P93D-ROX-050511 5/5/2011 40.81 NE 0.0287 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 UJ <0.001 <0.005 <0.005 <0.005 0.0014 <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

P93D-ROX-081811 8/18/2011 39.46 NE 0.0059 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.002 <0.001 <0.002 <0.001 <0.005 <0.005 <0.005 0.00095 J <0.005 <0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001

P-93C

P-93D

MW-12

MW-13

P-54

P-93A

P-93B
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SEE LAST PAGE OF TABLE FOR NOTES TABLE 3

CUMULATIVE SUMMARY OF GROUNDWATER ANALYTICAL RESULTS AND EXCEEDANCES

Location Sample ID Sample Date

Depth to 

Water

(ft btoc)

Product 

Thickness 

(ft)

MW-1-111110         11/11/2010

MW-1-111110-Dup 11/11/2010

MW1-ROX-011711 1/17/2011 37.58 NE

MW1-ROX-042911 4/29/2011 38.37 NE

MW1-ROX-072711 7/27/2011 35.77 NE

MW-2-111010         11/11/2010 38.12 NE

MW2-ROX-011711 1/17/2011 38.67 NE

MW02-ROX-051011 5/10/2011 39.14 NE

MW2-ROX-072711 7/27/2011

MW2-ROX-072711-DUP 7/27/2011

MW-3-111210         11/12/2010 24.05 NE

MW3-ROX-011811 1/18/2011 24.92 NE

MW03-ROX-051011 5/10/2011 24.79 NE

MW3-ROX-080311 8/3/2011 22.72 NE

MW-4-111210         11/12/2010 35.38 NE

MW4-ROX-011811 1/18/2011 36.04 NE

MW04-ROX-051111 5/11/2011 36.19 NE

MW4-ROX-072611 7/26/2011

MW4-ROX-072611-DUP 7/26/2011

MW-5-111210         11/12/2010 23.32 NE

MW5-ROX-011811 1/18/2011 24.15 NE

MW05-ROX-051211 5/12/2011 23.98 NE

MW5-ROX-072611 7/26/2011

MW5-ROX-072611-DUP 7/26/2011

MW-6A-110910        11/9/2010 25.62 NE

MW6A-ROX-011911 1/19/2011 26.36 NE

MW6A-ROX-051611 5/16/2011 26.10 NE

MW6A-ROX-072611 7/26/2011 24.21 NE

MW-6B-111610        11/16/2010 25.47 NE

MW6B-ROX-011911 1/19/2011

MW6B-ROX-011911-DUP 1/19/2011

MW6B-ROX-051611 5/16/2011

MW6B-ROX-051611-DUP 5/16/2011

MW6B-ROX-072311 7/23/2011 24.08 NE

MW-6C-111610        11/16/2010 25.25 NE

MW6C-ROX-012111 1/21/2011 25.97 NE

MW6C-ROX-051611 5/16/2011 25.76 NE

MW6C-ROX-072411 7/24/2011 23.80 NE

MW-6D-111610        11/16/2010 25.13 NE

MW6D-ROX-012111 1/21/2011 25.87 NE

MW6D-ROX-051611 5/16/2011 25.60 NE

MW6D-ROX-072311 7/23/2011 23.67 NE

MW-7-111710         11/17/2010 36.93 NE

MW-7-111710-Dup 11/17/2010

MW7-ROX-012511 1/25/2011 37.52 NE

MW07-ROX-051311 5/13/2011

MW07-ROX-051311D 5/13/2011

MW7-ROX-072411 7/24/2011 35.65 NE

MW-8-111710         11/17/2010 27.84 NE

MW8-ROX-012511 1/25/2011

MW8-ROX-012511-DUP 1/25/2011

MW08-ROX-051311 5/13/2011

MW08-ROX-051311D 5/13/2011

MW8-ROX-072411 7/24/2011

MW8-ROX-072411-DUP 7/24/2011

MW-9-111510         11/15/2010 39.00 NE

MW9-ROX-012111 1/21/2011 39.62 NE

MW09-ROX-050611 5/6/2011 40.12 NE

MW9-ROX-072311 7/23/2011 38.06 NE

MW-10-111010        11/10/2010 38.97 NE

MW10-ROX-012411 1/24/2011

MW10-ROX-012411-DUP 1/24/2011

MW10-ROX-042811 4/28/2011 40.20 NE

MW10-ROX-072311 7/23/2011 38.01 NE

MW-11-111710        11/17/2010 36.39 NE

MW11-ROX-012411 1/24/2011 37.15 NE

MW11-ROX-050611 5/6/2011 37.60 NE

MW11-ROX-072411 7/24/2011 35.46 NE

Screening Values (mg/L)

MW-1

36.91 NE

MW-2

37.04 NE

MW-3

MW-4

34.15 NE

MW-5

22.00

MW-6A

MW-6B

26.21 NE

25.95 NE

MW-6C

MW-6D

MW-7

37.50 NE

MW-8

28.59 NE

28.35 NE

26.55 NE

MW-9

MW-10
39.40 NE

MW-11
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28 0.006 5.6 0.14 0.14 0.28 0.028 * 0.35 0.35&0.7 * 0.14 0.21 * 0.1 0.21

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.048 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.019 <0.01 <0.01 <0.01 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.049 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.019 <0.01 <0.01 <0.01 <0.01

<0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.013 <0.0025 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.013 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.013 <0.013 <0.0063 <0.013 <0.0063 <0.0063 <0.0063 <0.0063

<0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.013 UJ <0.013 <0.00077 U <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.013 <0.00085 U <0.0063 <0.0063 <0.0063 <0.0063 <0.0063 <0.013 <0.013 <0.005 <0.013 <0.0063 <0.0063 <0.0063 UJ <0.0063

<0.0001 <0.0001 <0.0001 <0.00005 <0.0001 <0.00005 <0.0001 <0.0001 <0.01 <0.01 <0.002 <0.005 <0.0001 <0.0001 <0.005 <0.005 <0.01 <0.005 <0.005 <0.0001 <0.0001 <0.0001 <0.0002 <0.0002 <0.01 <0.01 <0.0001 <0.01 <0.005 <0.00005 <0.005 <0.0001

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.048 <0.003 U <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.014 <0.01 0.007 J 0.077 <0.019 <0.01 <0.01 0.006 J <0.01

<0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 0.0082 J 0.25 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 0.0022 J <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 0.0065 0.0028 J 0.0035 J 0.0312 <0.0095 <0.0048 <0.0048 <0.0048 <0.0048

<0.0001 UJ <0.0001 UJ <0.0001 UJ <0.000052 UJ <0.0001 UJ <0.000052 UJ <0.0001 UJ <0.0001 UJ <0.01 0.0019 J <0.0029 U <0.0052 UJ <0.0001 UJ <0.0001 UJ <0.0052 0.0016 J J <0.01 <0.001 U <0.0052 <0.0001 UJ <0.0001 UJ <0.0001 UJ 0.0049 J J 0.0118 J 0.0062 J 0.0119 <0.01 <0.0052 UJ <0.000052 UJ 0.0057 <0.0001

<0.0001 <0.0001 <0.0001 <0.00005 <0.0001 <0.00005 <0.0001 <0.0001 <0.01 <0.01 <0.002 <0.005 <0.0001 <0.0001 <0.005 <0.005 <0.01 <0.005 <0.005 <0.0001 <0.0001 <0.0001 0.0098 0.0167 <0.01 0.0193 J 0.0671 <0.01 <0.005 <0.00005 0.0086 <0.0001

<0.0001 <0.0001 <0.0001 <0.00005 <0.0001 <0.00005 <0.0001 <0.0001 <0.01 <0.01 <0.002 <0.005 <0.0001 <0.0001 <0.005 <0.005 <0.01 <0.005 <0.005 <0.0001 <0.0001 <0.0001 0.0096 0.0169 <0.01 0.0144 J 0.0659 <0.01 <0.005 <0.00005 0.0075 <0.0001

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.048 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.019 <0.01 <0.01 <0.01 <0.01

<0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.011 0.00062 J <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.011 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.011 <0.011 <0.0053 <0.011 <0.0053 <0.0053 <0.0053 <0.0053

<0.0001 UJ <0.0001 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.0001 UJ <0.01 <0.01 <0.0025 U 0.0064 J <0.0001 UJ <0.0001 UJ <0.005 <0.005 UJ <0.01 <0.0014 U <0.005 <0.0001 UJ <0.0001 UJ <0.0001 UJ <0.005 UJ 0.00019 J J <0.01 <0.01 0.00011 J <0.01 <0.005 UJ <0.00005 UJ <0.005 <0.0001

<0.000095 <0.000095 <0.000095 <0.000048 <0.000095 <0.000048 <0.000095 <0.000095 <0.0095 UJ <0.0095 0.0084 <0.0048 <0.000095 <0.000095 <0.0048 <0.0048 <0.0095 <0.00061 U <0.0048 <0.000095 <0.000095 <0.000095 0.00029 0.00017 J <0.0095 <0.0095 <0.000083 U <0.0095 <0.0048 <0.000048 <0.0048 UJ <0.000095

<0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.047 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.019 <0.009 <0.009 <0.009 <0.009

<0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.01 <0.0021 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.01 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.01 <0.01 <0.0052 <0.01 <0.0052 <0.0052 <0.0052 <0.0052

<0.0001 UJ <0.0001 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.0001 UJ <0.01 <0.01 <0.0023 U 0.0063 J <0.0001 UJ <0.0001 UJ <0.005 <0.005 UJ <0.01 <0.0012 U <0.005 <0.0001 UJ <0.0001 UJ <0.0001 UJ <0.005 UJ 0.00033 J <0.01 <0.01 <0.01 <0.005 UJ <0.00005 UJ <0.005 <0.0001

<0.0001 <0.0001 <0.0001 <0.00005 <0.0001 <0.00005 <0.0001 <0.0001 0.0102 <0.01 <0.0057 U <0.005 <0.0001 <0.0001 <0.005 <0.005 <0.01 <0.005 <0.005 <0.0001 <0.0001 <0.0001 0.00044 0.00029 <0.01 <0.01 0.00025 <0.01 <0.005 <0.00005 <0.005 <0.0001

<0.0001 <0.0001 <0.0001 <0.00005 <0.0001 <0.00005 <0.0001 <0.0001 0.0103 <0.01 <0.002 U <0.005 <0.0001 <0.0001 <0.005 <0.005 <0.01 <0.005 <0.005 <0.0001 <0.0001 <0.0001 0.00031 0.0002 <0.01 <0.01 0.00021 <0.01 <0.005 <0.00005 <0.005 <0.0001

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.048 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.019 <0.01 <0.01 <0.01 <0.01

<0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.011 <0.0021 <0.0053 <0.0053 <0.0053 <0.0053 0.0009 J <0.011 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.011 <0.011 <0.0053 <0.011 <0.0053 <0.0053 <0.0053 <0.0053

<0.00011 UJ <0.00011 UJ <0.00011 UJ <0.000053 UJ <0.00011 UJ <0.000053 UJ <0.00011 UJ <0.00011 UJ <0.011 <0.011 <0.0021 <0.0053 <0.00011 UJ <0.00011 UJ <0.0053 <0.0053 <0.011 <0.0009 U <0.0053 <0.00011 UJ <0.00011 UJ <0.00011 UJ <0.0053 UJ 0.00004 J J <0.011 <0.011 <0.00011 UJ <0.011 <0.0053 UJ <0.000053 UJ <0.0053 UJ <0.00011

<0.0001 <0.0001 <0.0001 <0.00005 <0.0001 <0.00005 <0.0001 <0.0001 <0.01 <0.01 <0.002 <0.005 <0.0001 <0.0001 <0.005 <0.005 <0.01 <0.005 <0.005 <0.0001 <0.0001 <0.0001 0.00056 <0.0002 <0.01 <0.01 <0.0001 U <0.01 <0.005 <0.00005 <0.005 <0.0001

<0.0001 <0.0001 <0.0001 <0.00005 <0.0001 <0.00005 <0.0001 <0.0001 <0.01 <0.01 <0.002 <0.005 <0.0001 <0.0001 <0.005 <0.005 <0.01 <0.005 <0.005 <0.0001 <0.0001 <0.0001 0.00075 <0.0002 <0.01 <0.01 <0.00015 U <0.01 <0.005 <0.00005 <0.005 <0.0001

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.048 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.019 <0.01 <0.01 <0.01 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0044 J J <0.002 <0.005 <0.005 <0.005 <0.005 <0.0019 U <0.01 0.00081 J <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005

<0.0001 UJ <0.0001 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.0001 UJ <0.01 <0.01 0.0026 <0.005 <0.0001 UJ <0.0001 UJ <0.005 <0.00083 U <0.01 <0.0016 U <0.005 <0.0001 UJ 0.00025 J <0.0001 UJ <0.005 UJ <0.0002 UJ <0.01 <0.01 <0.0001 UJ <0.01 <0.005 UJ <0.00005 UJ <0.005 <0.0001

0.00024 <0.0001 <0.0001 <0.00005 <0.0001 <0.00005 <0.0001 <0.0001 <0.01 <0.01 <0.002 U <0.005 <0.0001 <0.0001 <0.005 <0.005 <0.01 <0.005 <0.005 <0.0001 <0.0001 <0.0001 <0.0002 <0.0002 <0.01 <0.01 <0.0001 <0.01 <0.005 <0.00005 <0.005 <0.0001

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 UJ <0.002 <0.005 <0.005 <0.005 <0.005 <0.00087 U <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005

<0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.01 UJ <0.002 <0.0051 <0.0051 <0.0051 <0.0051 <0.001 U <0.01 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.01 <0.01 <0.0051 <0.01 <0.0051 <0.0051 <0.0051 <0.0051

<0.000095 UJ 0.000098 J <0.000095 UJ <0.000048 UJ <0.000095 UJ <0.000048 UJ <0.000095 UJ <0.000095 UJ <0.0095 <0.0095 0.0023 <0.0048 <0.000095 UJ <0.000095 UJ <0.0048 <0.00078 U <0.0095 <0.0012 U <0.0048 <0.000095 UJ <0.000095 UJ <0.000095 UJ <0.0048 UJ <0.00019 UJ <0.0095 <0.0095 <0.000095 UJ <0.0095 <0.0048 UJ <0.000048 UJ <0.0048 <0.000095

<0.0001 UJ <0.0001 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.0001 UJ <0.01 <0.01 0.0024 <0.005 <0.0001 UJ <0.0001 UJ <0.005 <0.00096 U <0.01 <0.0014 U <0.005 <0.0001 UJ <0.0001 UJ <0.0001 UJ <0.005 UJ <0.0002 UJ <0.01 <0.01 0.000044 J J <0.01 <0.005 UJ <0.00005 UJ <0.005 <0.0001

<0.00011 <0.00011 <0.00011 <0.00075 U <0.0002 U <0.00019 U <0.00007 U <0.00023 U <0.011 UJ <0.011 0.00077 J <0.0053 <0.0008 U <0.000031 U <0.0053 <0.0053 <0.011 <0.00047 U <0.0053 <0.00021 U <0.00011 <0.000057 U <0.00021 <0.000022 U <0.011 <0.011 0.0012 B <0.011 <0.0053 <0.000044 U <0.0053 UJ <0.00023 U

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01

<0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.011 UJ <0.0021 <0.0053 <0.0053 <0.0053 <0.0053 <0.00084 U <0.011 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.011 <0.011 <0.0053 <0.011 <0.0053 <0.0053 <0.0053 <0.0053

<0.0001 UJ 0.000046 J J <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.0001 UJ <0.01 <0.01 0.0025 0.0064 <0.0001 UJ <0.0001 UJ <0.005 <0.00063 U <0.01 <0.0013 U <0.005 <0.0001 UJ <0.0001 UJ <0.0001 UJ <0.005 UJ <0.0002 UJ <0.01 <0.01 <0.0001 UJ <0.01 <0.005 UJ <0.00005 UJ <0.005 <0.0001

<0.00011 <0.00011 <0.00011 0.00016 B 0.00013 B 0.00014 B 0.000041 J 0.00016 B <0.011 UJ <0.011 <0.0021 <0.0053 0.00015 B <0.00011 <0.0053 <0.0053 <0.011 <0.0004 U <0.0053 0.000024 JB <0.00011 0.000025 J <0.00021 0.000017 JB <0.011 <0.011 0.00075 B <0.011 <0.0053 0.00002 JB <0.0053 UJ 0.000023 JB

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.051 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01

<0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.011 UJ <0.0021 <0.0053 <0.0053 <0.0053 <0.0053 <0.001 U <0.011 0.00071 J <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.011 <0.011 <0.0053 <0.011 <0.0053 <0.0053 <0.0053 <0.0053

<0.00011 UJ <0.00011 UJ <0.00011 UJ <0.000055 UJ <0.00011 UJ <0.000055 UJ <0.00011 UJ <0.00011 UJ <0.011 <0.011 0.0027 0.0069 <0.00011 UJ <0.00011 UJ <0.0055 <0.00085 U <0.011 <0.0015 U <0.0055 <0.00011 UJ <0.00011 UJ <0.00011 UJ <0.0055 UJ <0.00022 UJ <0.011 <0.011 <0.00011 UJ <0.011 <0.0055 UJ <0.000055 UJ <0.0055 <0.00011

<0.00011 <0.00011 <0.00011 <0.00038 U <0.00015 U <0.00017 U <0.000049 U <0.00019 U <0.011 UJ <0.011 <0.0021 <0.0053 <0.00039 U <0.00011 <0.0053 <0.0053 <0.011 <0.00046 U <0.0053 <0.000067 U <0.00011 <0.000033 U <0.00021 <0.000018 U <0.011 <0.011 0.00074 B <0.011 <0.0053 <0.00004 U <0.0053 UJ <0.000063 U

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.048 <0.005 U <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.004 J <0.019 <0.01 <0.01 0.034 <0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.007 U <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.005 J <0.02 <0.01 <0.01 0.032 <0.01

<0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.011 <0.0021 <0.0053 <0.0053 <0.0053 <0.0053 <0.003 U <0.011 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 0.0023 J <0.011 0.00099 J 0.0058 <0.011 <0.0053 <0.0053 0.0737 <0.0053

0.00011 J <0.00011 UJ 0.000031 J J <0.000054 UJ <0.00011 UJ <0.000054 UJ <0.00011 UJ <0.00011 UJ <0.011 <0.011 <0.0032 U <0.0071 U <0.00011 UJ <0.00011 UJ <0.0054 <0.00097 U <0.011 <0.0017 U <0.0054 <0.00011 UJ 0.0001 J J <0.00011 UJ 0.0026 J J 0.0049 J <0.011 0.00082 J 0.0114 J <0.011 <0.0054 UJ 0.00017 J 0.0774 0.000044 J

0.00011 J <0.00011 UJ 0.000034 J J <0.000055 UJ 0.000018 J J <0.000055 UJ <0.00011 UJ <0.00011 UJ <0.011 <0.011 <0.0035 U <0.007 U <0.00011 UJ <0.00011 UJ <0.0055 <0.0055 <0.011 <0.0018 U <0.0055 <0.00011 UJ 0.000097 J J <0.00011 UJ 0.0026 J J 0.0047 J <0.011 0.00078 J 0.011 J <0.011 <0.0055 UJ 0.00017 J 0.0793 0.000051 J

0.0001 J <0.00011 <0.00011 <0.000054 <0.00011 <0.000054 <0.00011 <0.00011 <0.011 UJ <0.011 <0.0022 <0.0054 0.000018 J <0.00011 <0.0054 <0.0054 <0.011 <0.00044 U <0.0054 0.00003 J 0.000066 J <0.00011 0.0024 0.003 <0.011 <0.011 0.0081 <0.011 <0.0054 0.000082 B <0.0513 UJ 0.00003 J

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.048 <0.006 U <0.01 <0.01 <0.01 <0.01 <0.01 0.018 <0.01 <0.01 <0.01 <0.01 <0.01 0.005 J <0.01 0.023 0.023 <0.019 <0.01 <0.01 0.053 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 0.00086 J <0.005 <0.005 <0.005 <0.005 <0.0025 U 0.0233 <0.005 0.0004 J <0.005 <0.005 <0.005 0.0069 0.0195 0.0502 0.026 <0.01 <0.005 <0.005 0.119 J <0.005

<0.0057 <0.0057 <0.0057 <0.0057 <0.0057 <0.0057 <0.0057 <0.0057 <0.011 0.0012 J <0.0057 <0.0057 <0.0057 <0.0057 0.0125 0.0299 <0.0057 <0.0057 <0.0057 <0.0057 <0.0057 0.0075 0.0228 0.0587 0.0288 <0.011 <0.0057 <0.0057 0.171 J <0.0057

0.00035 J <0.00011 UJ 0.000063 J J <0.000055 UJ <0.00011 UJ <0.000055 UJ <0.00011 UJ <0.00011 UJ <0.011 <0.011 <0.0031 U <0.0055 <0.00011 UJ <0.00011 UJ <0.0055 <0.0018 U 0.0225 <0.0014 U <0.0055 0.00003 J J 0.00023 J <0.00011 UJ 0.0053 J J 0.0075 J 0.0108 J 0.0243 <0.011 0.0041 J J 0.000086 J 0.209 0.000028 J

0.00029 J <0.00011 UJ 0.000054 J J <0.000056 UJ <0.00011 UJ <0.000056 UJ <0.00011 UJ <0.00011 UJ <0.011 <0.011 <0.0034 U <0.0056 <0.00011 UJ <0.00011 UJ <0.0056 <0.0011 U 0.0232 <0.0021 U <0.0056 <0.00011 UJ 0.00021 J <0.00011 UJ 0.0055 J J 0.0089 J 0.0105 J 0.0249 0.0288 J <0.011 <0.0056 UJ 0.00012 J 0.208 <0.00011

0.00029 <0.00011 0.000067 J 0.00013 B 0.00016 B 0.00016 B 0.000048 J 0.00017 B <0.011 UJ <0.011 0.0019 J <0.0054 0.000099 JB <0.00011 <0.0054 <0.0054 0.0228 <0.0054 0.00077 J 0.000031 JB 0.00034 0.000032 J 0.0055 0.0068 0.0205 0.0486 0.0237 <0.011 <0.0054 0.00014 B 0.0972 J 0.000031 JB

0.00027 <0.00011 0.000062 J 0.00012 B 0.00019 B 0.00018 B 0.000058 J 0.00021 B <0.011 UJ <0.011 0.0013 J <0.0055 0.000099 JB <0.00011 <0.0055 <0.0055 0.0213 <0.00038 U 0.00054 J 0.000022 JB 0.0003 0.000042 J 0.0052 0.0064 0.0177 0.0423 0.023 <0.011 <0.0055 0.00011 B 0.0906 J 0.000023 JB

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.048 <0.001 U <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.019 <0.01 <0.01 <0.01 <0.01

<0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.011 UJ <0.0021 <0.0053 <0.0053 <0.0053 <0.0053 <0.001 U <0.011 0.00064 J <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.011 <0.011 <0.0053 <0.011 <0.0053 <0.0053 <0.0053 <0.0053

<0.000097 UJ <0.000097 UJ <0.000097 UJ <0.000049 UJ <0.000097 UJ <0.000049 UJ <0.000097 UJ <0.000097 UJ <0.0097 <0.0097 <0.0019 <0.0049 <0.000097 UJ <0.000097 UJ <0.0049 <0.0018 U <0.0097 <0.00046 U <0.0049 0.00002 J J <0.000097 UJ <0.000097 UJ <0.0049 UJ <0.00019 UJ <0.0097 <0.0097 <0.000097 UJ <0.0097 <0.0049 UJ <0.000049 UJ <0.0049 <0.000097

<0.00011 <0.00011 <0.00011 <0.00021 U <0.00013 U <0.00015 U <0.000046 U <0.00018 U <0.01 UJ <0.011 <0.0022 <0.0054 <0.0002 U <0.00011 <0.0054 <0.0054 <0.01 UJ <0.0054 <0.0054 <0.000044 U <0.00011 <0.000031 U <0.00022 <0.00022 <0.01 UJ <0.01 UJ 0.001 B <0.011 <0.0054 <0.00003 U <0.005 UJ <0.000046 U

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.048 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.019 <0.01 <0.01 <0.01 <0.01

<0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.01 0.00068 J <0.0051 <0.0051 <0.0051 <0.0051 <0.001 U <0.01 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.01 <0.01 <0.0051 <0.01 <0.0051 <0.0051 <0.0051 <0.0051

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 0.00071 J <0.005 <0.005 <0.005 <0.005 <0.0012 U <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005

<0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0095 UJ <0.0095 <0.00051 U <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0095 <0.00061 U <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0095 <0.0095 <0.0048 <0.0095 <0.0048 <0.0048 <0.0048 UJ <0.0048

<0.0001 <0.0001 <0.0001 <0.00025 U <0.00013 U <0.00014 U <0.000039 U <0.00017 U <0.01 UJ <0.01 <0.002 <0.005 <0.00027 U <0.0001 <0.005 <0.005 <0.01 <0.005 <0.005 <0.000047 U <0.0001 <0.000031 U <0.0002 <0.00002 U <0.01 <0.01 0.00062 B <0.01 <0.005 <0.000027 U <0.005 UJ <0.000044 U

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.048 <0.003 U <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.019 <0.01 <0.01 <0.01 <0.01

<0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.01 0.00073 J <0.0052 <0.0052 <0.0052 <0.0052 <0.001 U <0.01 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.01 <0.01 <0.0052 <0.01 <0.0052 <0.0052 <0.0052 <0.0052

<0.000095 UJ <0.000095 UJ <0.000095 UJ <0.000042 UJ <0.000095 UJ 0.000025 J J 0.000022 J J 0.000014 J J <0.0095 <0.0095 <0.0028 U <0.0048 0.000037 J J <0.000095 UJ <0.0048 <0.0009 U <0.0095 <0.001 U <0.0048 0.000026 J J <0.000095 UJ 0.000015 J J <0.0048 UJ <0.00019 UJ <0.0095 <0.0095 <0.000095 UJ <0.0095 <0.0048 UJ 0.000025 J J <0.0048 0.000026 J

<0.00011 <0.00011 <0.00011 0.00013 B 0.00012 B 0.00013 B 0.000035 J 0.00014 B <0.011 UJ <0.011 <0.0022 <0.0056 0.00013 B <0.00011 <0.0056 <0.0056 <0.011 <0.0056 <0.0056 0.000025 JB <0.00011 0.000026 J <0.00022 0.000023 JB <0.011 <0.011 0.00027 B <0.011 <0.0056 0.000021 JB <0.0056 UJ 0.000024 JB

SVOCs
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SEE LAST PAGE OF TABLE FOR NOTES TABLE 3

CUMULATIVE SUMMARY OF GROUNDWATER ANALYTICAL RESULTS AND EXCEEDANCES

Location Sample ID Sample Date

Depth to 

Water

(ft btoc)

Product 

Thickness 

(ft)

MW-1-111110         11/11/2010

Screening Values (mg/L)

MW-1

36.91 NE
MW-12-111510        11/15/2010 36.63 NE

MW12-ROX-012411 1/24/2011 37.42 NE

MW12-ROX-051211 5/12/2011 37.58 NE

MW12-ROX-072411 7/24/2011 35.55 NE

NI 4Q10 NI NI

MW13-ROX-012511 1/25/2011 24.28 NE

MW13-ROX-051311 5/13/2011 23.65 NE

MW13-ROX-080311 8/3/2011 21.67 NE

P-54-111710         11/17/2010 36.43 NE

P54-ROX-012411 1/24/2011 37.24 NE

P54-ROX-051111 5/11/2011 37.37 NE

P54-ROX-072411 7/24/2011 35.38 NE

P93A-102610         10/26/2010 40.75 NE

P93A-ROX_012611 1/26/2011 40.97 NE

P93A-ROX-050511 5/5/2011 41.77 NE

P93A-ROX-081811 8/18/2011 39.40 NE

P93B-102610         10/26/2010 40.73 NE

P93B-ROX_012611 1/26/2011 41.03 NE

P93B-ROX-050511 5/5/2011 41.82 NE

P93B-ROX-081811 8/18/2011 39.44 NE

P93C-102610         10/26/2010 40.69 NE

P93C-ROX_012611 1/26/2011 40.91 NE

P93C-ROX-050611 5/6/2011 41.62 NE

P93C-ROX-081811 8/18/2011 39.32 NE

P93D-102610         10/26/2010 40.59 NE

NS NS NS NS

P93D-ROX-050511 5/5/2011 40.81 NE

P93D-ROX-081811 8/18/2011 39.46 NE

P-93C

P-93D

MW-12

MW-13

P-54

P-93A

P-93B
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28 0.006 5.6 0.14 0.14 0.28 0.028 * 0.35 0.35&0.7 * 0.14 0.21 * 0.1 0.21

SVOCs

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.048 <0.003 U <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.019 <0.01 <0.01 <0.01 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002 <0.005 <0.005 <0.005 <0.005 <0.00077 U <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005

<0.0001 UJ <0.0001 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.0001 UJ <0.01 <0.01 <0.002 <0.005 0.000019 J J <0.0001 UJ <0.005 <0.005 <0.01 <0.0011 U <0.005 <0.0001 UJ <0.0001 UJ <0.0001 UJ <0.005 UJ <0.0002 UJ <0.01 <0.01 <0.0001 UJ <0.01 <0.005 UJ <0.00005 UJ <0.005 UJ <0.0001

<0.0001 <0.0001 <0.0001 0.000072 B 0.00014 B 0.00014 B 0.000053 J 0.00019 B <0.01 UJ <0.01 <0.002 <0.005 0.000072 JB 0.000031 JB <0.005 <0.005 <0.01 UJ <0.00039 U <0.005 0.000035 JB <0.0001 0.000047 J <0.0002 <0.0002 <0.01 UJ <0.01 UJ 0.00098 B <0.01 <0.005 0.000024 JB <0.005 UJ 0.00004 JB

NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI

<0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.01 <0.0021 <0.0052 <0.0052 <0.0052 <0.0052 <0.0027 U <0.01 <0.0052 <0.0052 <0.0052 0.00044 J <0.0052 0.0021 J <0.01 <0.01 <0.0052 <0.01 <0.0052 0.0012 J <0.0052 0.00032 J

<0.000099 UJ 0.000067 J J 0.000059 J J 0.000042 J J 0.000016 J J <0.00005 UJ <0.000099 UJ <0.000099 UJ <0.0099 <0.0099 <0.0027 U <0.005 0.000059 J J <0.000099 UJ <0.005 <0.00086 U <0.0099 <0.0013 U <0.005 0.000032 J J 0.00023 J <0.000099 UJ <0.005 UJ 0.00015 J J <0.0099 <0.0099 <0.000095 U <0.0099 <0.005 UJ 0.000095 J <0.005 UJ 0.000089 J

<0.0001 <0.0001 0.00011 0.000037 J 0.000039 J 0.000037 J 0.000053 J 0.000036 J <0.01 UJ <0.01 <0.002 <0.005 0.000036 J <0.0001 <0.005 <0.005 <0.01 <0.00074 U <0.005 <0.0001 <0.0001 0.00004 J <0.0002 0.00011 J <0.01 <0.01 <0.000045 U <0.01 <0.005 <0.000054 U <0.005 UJ 0.000041 J

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.048 <0.003 U <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.019 <0.01 <0.01 <0.01 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002 <0.005 <0.005 <0.005 <0.005 <0.002 U <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005

<0.00011 UJ <0.00011 UJ <0.00011 UJ <0.000054 UJ 0.0001 J J <0.000054 UJ <0.00011 UJ <0.00011 UJ <0.01 <0.01 <0.0024 U <0.005 UJ 0.000019 J J <0.00011 UJ <0.005 <0.005 UJ <0.01 <0.0011 U <0.005 0.000031 J J <0.00011 UJ <0.00011 UJ <0.005 UJ <0.00022 UJ <0.01 <0.01 0.00013 J <0.01 <0.005 UJ <0.000054 UJ <0.005 0.000028 J

<0.0001 <0.0001 <0.0001 0.000079 B 0.00014 B 0.00015 B 0.000053 J 0.00017 B <0.01 UJ <0.01 <0.002 <0.005 0.000081 JB 0.00002 JB <0.005 <0.005 <0.01 <0.00049 U <0.005 0.000035 JB <0.0001 0.00004 J <0.0002 0.000026 JB <0.01 <0.01 0.000066 JB <0.01 <0.005 0.000025 JB <0.005 UJ 0.000031 JB

<0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.047 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 0.023 <0.009 <0.009 0.095 D <0.019 <0.009 <0.009 0.31 D J <0.009

<0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0098 UJ <0.002 <0.0049 <0.0049 <0.0049 <0.0049 <0.0014 U <0.0098 <0.0049 <0.0049 <0.0049 0.00032 J <0.0049 0.0254 <0.0098 0.064 0.0803 <0.0098 UJ <0.0049 0.0004 J 0.172 <0.0049

0.00026 J <0.0001 UJ 0.000035 J J <0.00005 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.0001 UJ <0.01 <0.01 <0.002 <0.005 <0.0001 UJ <0.0001 UJ 0.00035 J <0.00073 U <0.01 <0.001 U <0.005 0.000019 J J 0.00044 J <0.0001 UJ 0.0172 J 0.0309 J <0.01 0.0075 J <0.01 <0.005 UJ 0.0004 J 0.21 0.000026 J

0.00036 <0.0001 0.000058 J <0.00005 <0.0001 <0.00005 <0.0001 <0.0001 <0.01 <0.01 0.003 <0.005 <0.0001 <0.0001 <0.005 <0.0029 U <0.01 <0.001 U <0.005 <0.000033 U 0.00047 <0.0001 0.0224 0.0302 <0.01 0.0093 J 0.0868 <0.01 <0.005 0.00043 0.183 0.000037 J

<0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.047 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.019 <0.009 <0.009 0.094 <0.009

<0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.011 UJ <0.0021 <0.0053 <0.0053 <0.0053 <0.0053 <0.00086 U <0.011 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 <0.011 <0.011 0.0011 J 0.00069 J J <0.0053 <0.0053 0.106 <0.0053

<0.0001 UJ <0.0001 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.0001 UJ <0.01 <0.01 <0.002 <0.005 <0.0001 UJ <0.0001 UJ <0.005 <0.005 <0.01 <0.001 U <0.005 <0.0001 UJ <0.0001 UJ <0.0001 UJ <0.005 UJ <0.0002 UJ <0.01 <0.01 0.0013 J <0.01 <0.005 UJ 0.000017 J J 0.0933 <0.0001

<0.0001 <0.0001 <0.0001 <0.000052 <0.0001 <0.000052 <0.0001 <0.0001 <0.01 <0.01 0.001 J <0.0052 <0.0001 <0.0001 <0.0052 <0.0021 U <0.01 <0.00077 U <0.0052 <0.0001 <0.0001 <0.0001 <0.00021 <0.00021 <0.01 <0.01 0.0037 <0.01 <0.0052 <0.000052 0.116 <0.0001

<0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.047 <0.001 U <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.009 <0.019 <0.009 <0.009 <0.009 <0.009

<0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.01 UJ <0.002 <0.0051 <0.0051 <0.0051 <0.0051 <0.00097 U <0.01 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.01 <0.01 <0.0051 <0.01 UJ <0.0051 <0.0051 0.0166 <0.0051

<0.0001 UJ 0.000041 J J <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.0001 UJ <0.01 <0.01 <0.0022 U <0.005 <0.0001 UJ <0.0001 UJ <0.005 <0.005 <0.01 <0.0011 U <0.005 <0.0001 UJ <0.0001 UJ <0.0001 UJ <0.005 UJ 0.00009 J J <0.01 <0.01 0.00003 J J <0.01 <0.005 UJ <0.00005 UJ 0.0144 <0.0001

<0.0001 <0.0001 <0.0001 <0.00005 <0.0001 <0.00005 <0.0001 <0.0001 <0.01 <0.01 0.0092 <0.005 <0.0001 <0.0001 <0.005 <0.0015 U <0.01 <0.00064 U <0.005 <0.0001 <0.0001 <0.0001 <0.0002 <0.000033 U <0.01 <0.01 <0.000054 U <0.01 <0.005 <0.00005 0.0046 J <0.0001

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.048 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.019 <0.01 <0.01 <0.01 <0.01

NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

<0.0001 UJ <0.0001 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.00005 UJ <0.0001 UJ <0.0001 UJ <0.01 <0.01 <0.0027 U <0.005 <0.0001 UJ <0.0001 UJ <0.005 <0.005 <0.01 <0.0011 U <0.005 <0.0001 UJ <0.0001 UJ <0.0001 UJ <0.005 UJ 0.000045 J J <0.01 <0.01 0.000036 J J <0.01 <0.005 UJ <0.00005 UJ <0.005 <0.0001

<0.0001 <0.0001 <0.0001 <0.00005 <0.0001 <0.00005 <0.0001 <0.0001 <0.01 <0.01 <0.002 <0.005 <0.000015 U <0.0001 <0.005 <0.0018 U <0.01 <0.0011 U <0.005 <0.000023 U <0.0001 <0.0001 <0.0002 <0.000042 U <0.01 <0.01 <0.000087 U <0.01 <0.005 <0.00005 <0.005 0.000021 J

NOTES: LABORATORY QUALIFIERS:

1) Analytical results screened to the Illinois Tiered Approach to Corrective B = Target analyte or common lab contaminant was identified in the method

Action Objectives (TACO), 35 IAC Part 742, and Groundwater Remediation blank indicating possible field or lab contamination

Objectives for Chemicals not listed in TACO (*). D = The result is from a diluted sample

2) "< ##" denotes that the analytical constituent was not detected at the J = The analyte was detected below the reporting limit. Result is estimated.

indicated reporting limit. E=The value exceeds calibration range

3) NE = Not Encountered;  NI = Not Installed;  NS = Not Sampled URS QUALIFIERS:

4) Xenco Laboratories was used during 4Q10.  Accutest was used starting J = The results is estimated

in 1Q11. UJ = Estimated nondetect

U = Result is non-detect.

Exceedances of the screening criteria are highlighted in yellow above.
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 Figures 

  

The following EVS Descriptions and Assumptions apply to Figure 6.  C Tech Development 

Corporation’s Environmental Visualization System PRO, Version 9.52 (EVS-PRO) was used to 

model the estimated distribution of benzene in the groundwater. 

EVS Descriptions and Assumptions: 

Plan View Model Output – The data input for the plan view model was not limited by depth 

and was modeled in three dimensions (3D).  The bottom surface of the resulting model was 

limited to the potentiometric groundwater surface elevation.  The two dimensional (2D) 

appearance of the figures created from the 3D model was achieved by displaying an aerial view 

of horizontal slices through the model.  The horizontal slices were taken parallel to the ground 

surface that was created from GPS survey data, rather than at single elevation plane.  The result 

of this is a surface that accurately represents groundwater concentrations at discreet depths 

measured from ground surface. 

Inward Kriging / Boundary Cut-off – This method of kriging limits the horizontal extent of 

data modeling to the extent of the data on the x/y plane in a convex hull. 

More simply, if each soil boring location were represented by a tack pushed into the model’s 

surface and a rubber band stretched around them, the model would be represented by the space 

inside the rubber band. 

Vertical Cut-off – The bottom surface of this model is based on the 3
rd

 Quarter 2011 

groundwater gauging data collected in Roxana.  The groundwater gauging data were used to 

model a 2D surface that represents the interface between the top surface of groundwater and  the 

bottom surface of soil vapor. 

Duplicate Samples – Analytical concentrations from duplicate samples collected at the same 

location and depth were averaged.  

Detection Limits – In cases where the lab reported a non-detect, half the value of the lab 

detection limit was used in the model.  This conservative method is based on the assumption that 

the soil is likely not free of benzene but the quantity contained is lower than detectable at the 

analyzed dilution. 

 











Sample Location MW‐1

Sampled 7/27/11 Result (mg/L)

Benzene 0.0053

Chloroform <0.001

Ethylbenzene <0.001

MTBE 0.0055

Toluene <0.001

1,3,5‐Trimethylbenzene <0.005

bis(2‐Ethylhexyl)phthalate <0.002

2‐Methylnapthalene <0.0002

Phenol <0.005

Sample Location MW‐2

Sampled 7/27/11 Result (mg/L)

Benzene 1.98/1.79

Chloroform <0.01/<0.01

Ethylbenzene 1.76/1.57

MTBE <0.01/<0.01

Toluene 4.69/4.67

1,3,5‐Trimethylbenzene 0.116/0.108

bis(2Ethylhexyl)phthalate <0.002/<0.002

2‐Methylnapthalene 0.0167/0.0169

Phenol 0.0086/0.0075

Sample Location MW‐3

Sampled 8/3/11 Result (mg/L)

Benzene 0.00056

Chloroform <0.001

Ethylbenzene <0.001

MTBE <0.001

Toluene 0.0015

1,3,5‐Trimethylbenzene <0.005

bis(2‐Ethylhexyl)phthalate 0.0084

2‐Methylnapthalene 0.00017 J

Phenol <0.0048 UJ

Sample Location MW‐4

Sampled 7/26/11 Result (mg/L)

Benzene 0.114/0.108

Chloroform <0.001/<0.001

Ethylbenzene 0.0023/0.0021

MTBE 0.0113/0.0103

Toluene 0.017/0.0162

1,3,5‐Trimethylbenzene 0.0052/<0.005

bis(2‐Ethylhexyl)phthalate <0.0057 U/<0.002 U

2‐Methylnapthalene 0.00029/0.0002

Phenol <0.005/<0.005

Sample Location MW‐5

Sampled 7/26/11 Result (mg/L)

Benzene 0.0222/0.0221

Chloroform <0.001/<0.001

Ethylbenzene <0.001/<0.001

MTBE 0.0031/0.0031

Toluene 0.0017/0.0016

1,3,5‐Trimethylbenzene 0.0055/0.0055

bis(2‐Ethylhexyl)phthalate <0.002/<0.002

2‐Methylnapthalene <0.0002/<0.0002

Phenol <0.005/<0.005

Sample Location MW‐6A MW‐6B MW‐6C MW‐6D

Sampled 7/23/11‐7/26/11 Result (mg/L) Result (mg/L) Result (mg/L) Result (mg/L)

Benzene 0.0032 0.0022 0.0027 0.0027

Chloroform <0.001 <0.001 <0.001 <0.001

Ethylbenzene <0.001 <0.001 <0.001 <0.001

MTBE 0.0237 0.0049 0.0027 <0.001

Toluene <0.001 <0.001 <0.001 <0.001

1,3,5‐Trimethylbenzene <0.005 <0.005 <0.005 <0.005

bis(2‐Ethylhexyl)phthalate <0.002 U 0.00077 J <0.0021 <0.0021

2‐Methylnapthalene <0.0002 <0.000022 0.000017 JB <0.000018 U

Phenol <0.005 <0.0053 UJ <0.0053 UJ <0.0053 UJ

Sample Location MW‐7

Sampled 7/24/11 Result (mg/L)

Benzene 1840

Chloroform <5

Ethylbenzene <5

MTBE <5

Toluene <5

1,3,5‐Trimethylbenzene <25

bis(2‐Ethylhexyl)phthalate <0.0022

2‐Methylnapthalene 0.003

Phenol <0.0513 UJ

Sample Location MW‐8

Sampled 7/24/11 Result (mg/L)

Benzene 1650/1860

Chloroform <5/<5

Ethylbenzene <5/<5

MTBE <5/<5

Toluene  <5/<5

1,3,5‐Trimethylbenzene <25/<25

bis(2‐Ethylhexyl)phthalate 0.0019 J/0.0013 J

2‐Methylnapthalene 0.0068/0.0064

Phenol 0.0972 J/0.0906 J

Sample Location MW‐9

Sampled 7/23/11 Result (mg/L)

Benzene 0.0024

Chloroform <0.001

Ethylbenzene <0.001

MTBE <0.001

Toluene  <0.001

1,3,5‐Trimethylbenzene <0.005

bis(2‐Ethylhexyl)phthalate <0.0022

2‐Methylnapthalene <0.00022

Phenol <0.005 UJ

Sample Location MW‐10

Sampled 7/23/11 Result (mg/L)

Benzene <0.0005

Chloroform <0.001

Ethylbenzene <0.001

MTBE <0.001

Toluene  <0.001

1,3,5‐Trimethylbenzene <0.005

bis(2‐Ethylhexyl)phthalate <0.002

2‐Methylnapthalene <0.00002 U

Phenol <0.005 UJ

Sample Location MW‐11

Sampled 7/24/11 Result (mg/L)

Benzene <0.0005

Chloroform <0.001

Ethylbenzene <0.001

MTBE <0.001

Toluene  <0.001

1,3,5‐Trimethylbenzene <0.005

bis(2‐Ethylhexyl)phthalate <0.0022

2‐Methylnapthalene 0.000023 JB

Phenol <0.0056 UJ

Sample Location MW‐12

Sampled 7/24/11 Result (mg/L)

Benzene <0.0005

Chloroform <0.001

Ethylbenzene <0.001

MTBE <0.001

Toluene  <0.001

1,3,5‐Trimethylbenzene <0.005

bis(2‐Ethylhexyl)phthalate <0.002

2‐Methylnapthalene <0.0002

Phenol <0.005 UJ

Sample Location MW‐13

Sampled 8/3/11 Result (mg/L)

Benzene 0.0005

Chloroform <0.001

Ethylbenzene <0.001

MTBE 0.004

Toluene  <0.001

1,3,5‐Trimethylbenzene <0.005

bis(2‐Ethylhexyl)phthalate <0.002

2‐Methylnapthalene 0.00011 J

Phenol <0.005 UJ

Sample Location P‐54

Sampled 7/24/11 Result (mg/L)

Benzene 0.0023

Chloroform <0.001

Ethylbenzene <0.001

MTBE <0.001

Toluene  <0.001

1,3,5‐Trimethylbenzene <0.005

bis(2‐Ethylhexyl)phthalate <0.002

2‐Methylnapthalene 0.000026 JB

Phenol <0.005 UJ
Sample Location P93A P93B P93C P93D

Sampled 8/18/11 Result (mg/L) Result (mg/L) Result (mg/L) Result (mg/L)

Benzene 467 304 1.2 0.0059

Chloroform <0.001 <1 <0.001 <0.001

Ethylbenzene <10 <1 <0.001 <0.001

MTBE 0.0356 <1 0.0067 0.00095 J

Toluene 0.0678 <1 <0.001 <0.001

1,3,5‐Trimethylbenzene 0.0495 <5 <0.005 <0.005

bis(2‐Ethylhexyl)phthalate 0.003 0.001 J 0.0092 <0.002

2‐Methylnapthalene 0.0302 <0.00021 <0.000033 U <0.000042 U

Phenol 0.183 0.116 0.0046 J <0.005

Analyte Screening Criteria (mg/L)

Benzene 0.005

Chloroform 0.0002

Ethylbenzene 0.7

MTBE 0.07

Toluene 1

1,3,5‐Trimethylbenzene 0.07

bis(2‐Ethylhexyl) phthalate 0.006

2‐Methylnapthalene 0.028

Phenol 0.1
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Roxana Groundwater Quarterly – 3rd Quarter 2011 Data Review 

Laboratory SDG:  MC2186 

Data Reviewer:  Tony Sedlacek 

Peer Reviewer:  Jeff Aust 

Date Reviewed:  9/16/2011 

Guidance:  USEPA National Functional Guidelines for Superfund Organic 
Methods Data Review 2008 

Sample Identification Sample Identification 

MW6B-ROX-072311 MW6B-ROX-072311EB 

MW6D-ROX-072311 MW10-ROX-072311 

MW9-ROX-072311 MW6C-ROX-072411 

MW11-ROX-072411 MW8-ROX-072411 

MW8-ROX-072411DUP P54-ROX-072411 

MW12-ROX-072411 MW7-ROX-072411 

TRIP BLANK  

1.0 Data Package Completeness 

 Were all items delivered as specified in the QAPP and COC as appropriate? 

 Yes 

2.0 Laboratory Case Narrative \ Cooler Receipt Form 

 Were problems noted in the laboratory case narrative or cooler receipt form? 

Yes 

The laboratory case narrative indicated that SVOC samples MW9-ROX-072311 and 
MW12-ROX-072411 were re-extracted outside holding time criteria.  SVOCs and PAHs 
were detected in the method blank.  VOC and SVOC LCS recoveries were outside 
evaluation criteria.  VOC, SVOC and EDB/DBCP MS/MSD recoveries were outside 
evaluation criteria.  SVOC and EDB/DBCP surrogate recoveries were outside evaluation 
criteria.  Although not indicated in the laboratory case narrative, chloroform was 
detected in the trip blank and an SVOC and PAHs were detected in equipment blanks.  
These issues are addressed further in the appropriate sections below. 

The cooler receipt form indicated that three out of the five coolers received by the 
laboratory (1.4°C, 1.7°C and 1.4°C) had temperatures below the 4°C ± 2°C criteria.  All 
samples were received in good condition and no qualifications of data were required.   

3.0 Holding Times 

 Were samples extracted/analyzed within applicable limits? 

 No, sample MW9-ROX-072311 was re-extracted 9 days and sample MW12-ROX-
072411 was re-extracted 8 days outside the 7 day extraction holding time.  The 
compounds qualified in the table below were reported from the re-extracted sample 
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analysis and all other compounds were reported from the original extraction and 
analysis.       

 
Field ID Parameter Analyte Qualification 

MW9-ROX-072311 SVOCs Benzoic Acid UJ 

MW9-ROX-072311 SVOCs 2-Chlorophenol UJ 
MW9-ROX-072311 SVOCs 4-Chloro-3-methyl phenol UJ 
MW9-ROX-072311 SVOCs 2,4-Dichlorophenol UJ 
MW9-ROX-072311 SVOCs 2,4-Dimethylphenol UJ 
MW9-ROX-072311 SVOCs 2,4-Dinitrophenol UJ 
MW9-ROX-072311 SVOCs 4,6-Dinitro-o-cresol UJ 
MW9-ROX-072311 SVOCs 2-Methylphenol UJ 
MW9-ROX-072311 SVOCs 3&4-Methylphenol UJ 
MW9-ROX-072311 SVOCs 2-Nitrophenol UJ 
MW9-ROX-072311 SVOCs 4-Nitrophenol UJ 
MW9-ROX-072311 SVOCs Pentachlorophenol UJ 
MW9-ROX-072311 SVOCs Phenol UJ 
MW9-ROX-072311 SVOCs 2,4,5-Trichlorophenol UJ 
MW9-ROX-072311 SVOCs 2,4,6-Trichlorophenol UJ 
MW12-ROX-072411 SVOCs Benzoic Acid UJ 

MW12-ROX-072411 SVOCs 2-Chlorophenol UJ 
MW12-ROX-072411 SVOCs 4-Chloro-3-methyl phenol UJ 
MW12-ROX-072411 SVOCs 2,4-Dichlorophenol UJ 
MW12-ROX-072411 SVOCs 2,4-Dimethylphenol UJ 
MW12-ROX-072411 SVOCs 2,4-Dinitrophenol UJ 
MW12-ROX-072411 SVOCs 4,6-Dinitro-o-cresol UJ 
MW12-ROX-072411 SVOCs 2-Methylphenol UJ 
MW12-ROX-072411 SVOCs 3&4-Methylphenol UJ 
MW12-ROX-072411 SVOCs 2-Nitrophenol UJ 
MW12-ROX-072411 SVOCs 4-Nitrophenol UJ 
MW12-ROX-072411 SVOCs Pentachlorophenol UJ 
MW12-ROX-072411 SVOCs Phenol UJ 
MW12-ROX-072411 SVOCs 2,4,5-Trichlorophenol UJ 
MW12-ROX-072411 SVOCs 2,4,6-Trichlorophenol UJ 

 

4.0 Blank Contamination 

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks? 

Yes 

Blank ID Parameter Analyte Concentration 

MW6B-ROX-072311EB SVOCs Di-n-butyl phthalate 0.39 µg/L 

MW6B-ROX-072311EB PAHs Benzo(a)anthracene 0.51 µg/L  

MW6B-ROX-072311EB PAHs Benzo(a)pyrene 0.16 µg/L 

MW6B-ROX-072311EB PAHs Benzo(b)fluoranthene 0.18 µg/L 

MW6B-ROX-072311EB PAHs Benzo(g,h,i)perylene 0.048 µg/L 

MW6B-ROX-072311EB PAHs Benzo(k)fluoranthene 0.22 µg/L 

MW6B-ROX-072311EB PAHs Chrysene 0.53 µg/L 

MW6B-ROX-072311EB PAHs Dibenzo(a,h)anthrcene 0.020 µg/L 
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Blank ID Parameter Analyte Concentration 

MW6B-ROX-072311EB PAHs Fluoranthene 0.074 µg/L 

MW6B-ROX-072311EB PAHs Indeno(1,2,3-cd)pyrene 0.039 µg/L 

MW6B-ROX-072311EB PAHs 2-Methylnaphthalene 0.024 µg/L 

MW6B-ROX-072311EB PAHs Naphthalene 0.060 µg/L 
MW6B-ROX-072311EB PAHs Phenanthrene 0.032 µg/L 

MW6B-ROX-072311EB PAHs Pyrene 0.074 µg/L 

TRIP BLANK VOCs Chloroform 2.2 µg/L 

OP25704-MB SVOCs Di-n-butyl phthalate 0.52 µg/L 

OP25705-MB PAHs Benzo(a)anthracene 0.067 µg/L 

OP25705-MB PAHs Benzo(a)pyrene 0.023 µg/L 
OP25705-MB PAHs Benzo(b)fluoranthene 0.031 µg/L 
OP25705-MB PAHs Benzo(k)fluoranthene 0.032 µg/L 
OP25705-MB PAHs Chrysene 0.074 µg/L 
OP25705-MB PAHs Fluoranthene 0.059 µg/L 
OP25705-MB PAHs 2-Methylnaphthalene 0.020 µg/L 
OP25705-MB PAHs Naphthalene 0.023 µg/L 
OP25705-MB PAHs Phenanthrene 0.033 µg/L 
OP25705-MB PAHs Pyrene 0.056 µg/L 

Qualifications due to blank contamination are included in the table below.  Analytical 
data that were reported non-detect or at concentrations greater than five times (5X) the 
associated blank concentration (10X for common laboratory contaminants) did not 
require qualification. 

Sample ID Parameter Analyte 
New 

Reporting 
Limit (RL) 

Qualification 

MW6B-ROX-072311 SVOCs Di-n-butyl phthalate - U 

MW6D-ROX-072311 SVOCs Di-n-butyl phthalate - U 

MW6C-ROX-072411 SVOCs Di-n-butyl phthalate - U 

MW8-ROX-
072411DUP 

SVOCs Di-n-butyl phthalate - U 

P54-ROX-072411 SVOCs Di-n-butyl phthalate - U 

MW12-ROX-072411 SVOCs Di-n-butyl phthalate - U 

MW7-ROX-072411 SVOCs Di-n-butyl phthalate - U 

MW6B-ROX-072311 PAHs Benzo(a)anthracene 0.75 U 

MW6B-ROX-072311 PAHs Benzo(a)pyrene 0.20 U 
MW6B-ROX-072311 PAHs Benzo(b)fluoranthene 0.19 U 
MW6B-ROX-072311 PAHs Benzo(g,h,i)perylene - U 
MW6B-ROX-072311 PAHs Benzo(k)fluoranthene 0.23 U 
MW6B-ROX-072311 PAHs Chrysene 0.80 U 
MW6B-ROX-072311 PAHs Dibenzo(a,h)anthrcene - U 
MW6B-ROX-072311 PAHs Fluoranthene 0.21 U 
MW6B-ROX-072311 PAHs Indeno(1,2,3-cd)pyrene - U 
MW6B-ROX-072311 PAHs 2-Methylnaphthalene - U 
MW6B-ROX-072311 PAHs Phenanthrene - U 
MW6B-ROX-072311 PAHs Pyrene 0.23 U 
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Sample ID Parameter Analyte 
New 

Reporting 
Limit (RL) 

Qualification 

MW6D-ROX-072311 PAHs Benzo(a)anthracene 0.38 U 
MW6D-ROX-072311 PAHs Benzo(a)pyrene 0.15 U 
MW6D-ROX-072311 PAHs Benzo(b)fluoranthene 0.17 U 
MW6D-ROX-072311 PAHs Benzo(g,h,i)perylene - U 
MW6D-ROX-072311 PAHs Benzo(k)fluoranthene 0.19 U 
MW6D-ROX-072311 PAHs Chrysene 0.39 U 
MW6D-ROX-072311 PAHs Fluoranthene 0.067 U 
MW6D-ROX-072311 PAHs Indeno(1,2,3-cd)pyrene - U 
MW6D-ROX-072311 PAHs 2-Methylnaphthalene - U 
MW6D-ROX-072311 PAHs Phenanthrene - U 
MW6D-ROX-072311 PAHs Pyrene - U 
MW10-ROX-072311 PAHs Benzo(a)anthracene 0.25 U 

MW10-ROX-072311 PAHs Benzo(a)pyrene 0.13 U 

MW10-ROX-072311 PAHs Benzo(b)fluoranthene 0.14 U 

MW10-ROX-072311 PAHs Benzo(g,h,i)perylene - U 

MW10-ROX-072311 PAHs Benzo(k)fluoranthene 0.17 U 

MW10-ROX-072311 PAHs Chrysene 0.27 U 

MW10-ROX-072311 PAHs Fluoranthene - U 

MW10-ROX-072311 PAHs Indeno(1,2,3-cd)pyrene - U 

MW10-ROX-072311 PAHs 2-Methylnaphthalene - U 

MW10-ROX-072311 PAHs Phenanthrene - U 

MW10-ROX-072311 PAHs Pyrene - U 

MW9-ROX-072311 PAHs Benzo(a)anthracene 0.21 U 

MW9-ROX-072311 PAHs Benzo(a)pyrene 0.13 U 

MW9-ROX-072311 PAHs Benzo(b)fluoranthene 0.15 U 

MW9-ROX-072311 PAHs Benzo(g,h,i)perylene - U 

MW9-ROX-072311 PAHs Benzo(k)fluoranthene 0.18 U 

MW9-ROX-072311 PAHs Chrysene 0.2 U 

MW9-ROX-072311 PAHs Fluoranthene - U 

MW9-ROX-072311 PAHs Indeno(1,2,3-cd)pyrene - U 

MW9-ROX-072311 PAHs Phenanthrene - U 

MW9-ROX-072311 PAHs Pyrene - U 

5.0 Laboratory Control Sample 

 Were LCS recoveries within evaluation criteria? 

 No 

LCS/ 

LCSD ID 
Parameter Analyte 

LCS/LCSD 
Recovery 

RPD 

 

LCS/LCSD
/RPD 

Criteria 

MSL1847-BS VOCs Acetone 138 N/A 70-130 

MSL1847-BS VOCs Acrolein 233 N/A 70-130 

MSL1850-BS VOCs Acetone 212 N/A 70-130 
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LCS/ 

LCSD ID 
Parameter Analyte 

LCS/LCSD 
Recovery 

RPD 

 

LCS/LCSD
/RPD 

Criteria 

MSL1850-BS VOCs Acrolein 316 N/A 70-130 

MSL1850-BS VOCs Dichlorodifluoromethane 49 N/A 70-130 

MSL1848-
BS/BSD 

VOCs Acetone 126/133 5 70-130/25 

MSL1848-
BS/BSD 

VOCs Acrolein 199/214 8 70-130/25 

MSL1848-
BS/BSD 

VOCs Vinyl Acetate 65/70 8 70-130/25 

MSN2072-
BS/BSD 

VOCs Acetone 144/136 0 70-130/25 

MSN2072-
BS/BSD 

VOCs Acrolein 306/307 0 70-130/25 

MSN2072-
BS/BSD 

VOCs Acrylonitrile 536/536 0 70-130/25 

MSN2072-
BS/BSD 

VOCs 2-Butanone 102/157 42 70-130/25 

MSN2072-
BS/BSD 

VOCs Chloroethane 135/126 8 70-130/25 

OP25704-BS SVOCs Benzoic Acid 24 N/A 30-130 

OP25704-BS SVOCs Phenol 29 N/A 30-130 

OP25704-BS SVOCs Aniline 30 N/A 40-140 

OP25704-BS SVOCs Dimethyl Phthalate 26 N/A 40-140 

OP25704-BS SVOCs Hexachlorocyclopentadiene 32 N/A 40-140 

OP25704-BS SVOCs Pyridine 35 N/A 40-140 

Analytical data that required qualification based on LCS data are included in the table 
below.  Analytical data reported as non-detect and associated with LCS recoveries 
above evaluation criteria, indicating a possible high bias, did not require qualification.  
The compounds benzoic acid and phenol were previously qualified in samples MW9-
ROX-072311 and MW12-ROX-072411 due to holding time, no additional qualification 
was required.   

Field ID Parameter Analyte Qualification 

P54-ROX-072411 VOCs Dichlorodifluoromethane UJ 

MW12-ROX-072411 VOCs Dichlorodifluoromethane UJ 

MW8-ROX-072411 VOCs Vinyl Acetate UJ 

MW7-ROX-072411 VOCs Vinyl Acetate UJ 

MW6B-ROX-072311 SVOCs Benzoic Acid UJ 

MW6B-ROX-072311 SVOCs Phenol UJ 

MW6B-ROX-072311 SVOCs Aniline UJ 

MW6B-ROX-072311 SVOCs Dimethyl Phthalate UJ 

MW6B-ROX-072311 SVOCs Hexachlorocyclopentadiene UJ 

MW6B-ROX-072311 SVOCs Pyridine UJ 

MW6D-ROX-072311 SVOCs Benzoic Acid UJ 

MW6D-ROX-072311 SVOCs Phenol UJ 

MW6D-ROX-072311 SVOCs Aniline UJ 
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Field ID Parameter Analyte Qualification 

MW6D-ROX-072311 SVOCs Dimethyl Phthalate UJ 

MW6D-ROX-072311 SVOCs Hexachlorocyclopentadiene UJ 

MW6D-ROX-072311 SVOCs Pyridine UJ 

MW10-ROX-072311 SVOCs Benzoic Acid UJ 

MW10-ROX-072311 SVOCs Phenol UJ 

MW10-ROX-072311 SVOCs Aniline UJ 

MW10-ROX-072311 SVOCs Dimethyl Phthalate UJ 

MW10-ROX-072311 SVOCs Hexachlorocyclopentadiene UJ 

MW10-ROX-072311 SVOCs Pyridine UJ 

MW9-ROX-072311 SVOCs Aniline UJ 
MW9-ROX-072311 SVOCs Dimethyl Phthalate UJ 
MW9-ROX-072311 SVOCs Hexachlorocyclopentadiene UJ 
MW9-ROX-072311 SVOCs Pyridine UJ 

MW6C-ROX-072411 SVOCs Benzoic Acid UJ 
MW6C-ROX-072411 SVOCs Phenol UJ 
MW6C-ROX-072411 SVOCs Aniline UJ 
MW6C-ROX-072411 SVOCs Dimethyl Phthalate UJ 
MW6C-ROX-072411 SVOCs Hexachlorocyclopentadiene UJ 
MW6C-ROX-072411 SVOCs Pyridine UJ 
MW11-ROX-072411 SVOCs Benzoic Acid UJ 
MW11-ROX-072411 SVOCs Phenol UJ 
MW11-ROX-072411 SVOCs Aniline UJ 
MW11-ROX-072411 SVOCs Dimethyl Phthalate UJ 
MW11-ROX-072411 SVOCs Hexachlorocyclopentadiene UJ 
MW11-ROX-072411 SVOCs Pyridine UJ 

MW8-ROX-072411 SVOCs Benzoic Acid UJ 
MW8-ROX-072411 SVOCs Phenol J 
MW8-ROX-072411 SVOCs Aniline UJ 
MW8-ROX-072411 SVOCs Dimethyl Phthalate UJ 
MW8-ROX-072411 SVOCs Hexachlorocyclopentadiene UJ 
MW8-ROX-072411 SVOCs Pyridine UJ 

MW8-ROX-
072411DUP 

SVOCs Benzoic Acid UJ 

MW8-ROX-
072411DUP 

SVOCs Phenol J 

MW8-ROX-
072411DUP 

SVOCs Aniline UJ 

MW8-ROX-
072411DUP 

SVOCs Dimethyl Phthalate UJ 

MW8-ROX-
072411DUP 

SVOCs Hexachlorocyclopentadiene UJ 

MW8-ROX-
072411DUP 

SVOCs Pyridine UJ 

P54-ROX-072411 SVOCs Benzoic Acid UJ 
P54-ROX-072411 SVOCs Phenol UJ 
P54-ROX-072411 SVOCs Aniline UJ 
P54-ROX-072411 SVOCs Dimethyl Phthalate UJ 
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Field ID Parameter Analyte Qualification 

P54-ROX-072411 SVOCs Hexachlorocyclopentadiene UJ 
P54-ROX-072411 SVOCs Pyridine UJ 

MW12-ROX-072311 SVOCs Aniline UJ 
MW12-ROX-072311 SVOCs Dimethyl Phthalate UJ 
MW12-ROX-072311 SVOCs Hexachlorocyclopentadiene UJ 
MW12-ROX-072311 SVOCs Pyridine UJ 
MW7-ROX-072411 SVOCs Benzoic Acid UJ 
MW7-ROX-072411 SVOCs Phenol UJ 
MW7-ROX-072411 SVOCs Aniline UJ 
MW7-ROX-072411 SVOCs Dimethyl Phthalate UJ 
MW7-ROX-072411 SVOCs Hexachlorocyclopentadiene UJ 
MW7-ROX-072411 SVOCs Pyridine UJ 

6.0 Surrogate Recoveries 

 Were surrogate recoveries within evaluation criteria? 

No 

Field ID Parameter Surrogate Recovery Criteria 

MW6B-ROX-
072311EB 

EDB/DBCP Bromofluorobenzene 182 36-173 

MW6B-ROX-
072311EB 

EDB/DBCP Bromofluorobenzene 178 36-173 

MW6D-ROX-072311 EDB/DBCP Bromofluorobenzene 199 36-173 

MW6D-ROX-072311 EDB/DBCP Bromofluorobenzene 212 36-173 

MW6C-ROX-072311 EDB/DBCP Bromofluorobenzene 202 36-173 

MW6C-ROX-072311 EDB/DBCP Bromofluorobenzene 192 36-173 

P54-ROX-072411 EDB/DBCP Bromofluorobenzene 179 36-173 

P54-ROX-072411 EDB/DBCP Bromofluorobenzene 174 36-173 

OP25796-MB SVOCs Terphenyl-d14 132 30-130 

 
Analytical data which were reported as nondetect and associated with surrogate 
recoveries above evaluation criteria, indicating a possible high bias, did not require 
qualification.  All EDB/DBCP results with surrogate recoveries above evaluation criteria 
were nondetect, no qualification of data was required.  Sample OP25796-MB is a quality 
control sample and quality control samples are not qualified.        

 

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries 

 Were MS/MSD samples analyzed as part of this SDG? 

Yes, sample MW11-ROX-072411 was spiked and analyzed for VOCs, SVOCs, PAHs, 
EDB and DBCP.   

 Were MS/MSD recoveries within evaluation criteria? 

No 
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MS/MSD ID Parameter Analyte 
MS/MSD 
Recovery 

RPD 
MS/MSD/

RPD 
Criteria 

MW11-ROX-
072411 

VOCs Acrolein 151/130 15 70-130/30 

MW11-ROX-
072411 

VOCs Bromomethane 61/56 10 70-130/30 

MW11-ROX-
072411 

VOCs 1,4-Dioxane 81/64 23 70-130/30 

MW11-ROX-
072411 

VOCs Vinyl Acetate 66/67 2 70-10/30 

MW11-ROX-
072411 

SVOCs Phenol 25/26 3 30-130/20 

MW11-ROX-
072411 

SVOCs Aniline 31/28 7 40-140/20 

MW11-ROX-
072411 

SVOCs Hexachlorocyclopentadiene 39/40 1 40-140/20 

MW11-ROX-
072411 

SVOCs N-Nitrosodimethylamine 34/35 1 40-140/20 

MW11-ROX-
072411 

SVOCs Pyridine 27/26 1 40-140/20 

MW11-ROX-
072411 

EDB/DBCP 1,2-Dibromo-3-
chloropropane 

147/155 9 64-141/29 

MW11-ROX-
072411 

EDB/DBCP 1,2-Dibromoethane 174/168 0 63-163/27 

 
Analytical data that required qualification based on MS/MSD data are included in the 
table below. USEPA National Functional Guidelines for Organic Data Review indicates 
that organic data should not be qualified based on MS/MSD data alone and LCS 
recoveries were within evaluation criteria, therefore no qualification of the data was 
required.  The LCS and MS/MSD recoveries for compounds phenol, aniline, 
hexachlorocyclopentadine and pyridine were outside evaluation criteria.  These samples 
were previously qualified due to LCS recoveries, no additional qualification of data was 
required.    

8.0 Internal Standard (IS) Recoveries 

 Were internal standard area recoveries within evaluation criteria? 

 Yes 

9.0 Laboratory Duplicate Results 

 Were laboratory duplicate samples collected as part of this SDG? 

 No 

10.0 Field Duplicate Results 

 Were field duplicate samples collected as part of this SDG? 

Yes 

Field ID Field Duplicate ID 

MW8-ROX-072411 MW8-ROX-072411DUP 
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Were field duplicates within evaluation criteria? 
 

Yes 
 
11.0 Sample Dilutions 

For samples that were diluted and nondetect, were undiluted results also reported? 

Not applicable; analytes were detected in samples that were diluted. 

12.0 Additional Qualifications 

 Were additional qualifications applied? 

No 
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1.0 VALIDATION OF VOC DATA – SDG MC2186 

This section describes the validation for 10 investigative groundwater samples and one field 
duplicate sample which were prepared by USEPA SW-846 Method 5030B and analyzed for 
volatile organic compounds (VOCs) by USEPA SW-846 Method 8260B.  The samples were 
analyzed by Accutest Laboratories of Marlborough, Massachusetts and submitted as part of 
the sample delivery group (SDG) MC2186.  The samples included as part of this validation 
is listed below: 

Sample Identification Sample 
Identification 

MW6B-ROX-072311 MW10-ROX-072311 

MW6D-ROX-072311 MW6C-ROX-072411 

MW9-ROX-072311 MW8-ROX-072411 

MW11-ROX-072411 P54-ROX-072411 

MW8-ROX-072411DUP MW7-ROX-072411 

MW12-ROX-072411  

Evaluation of the analytical data followed procedures outlined in the USEPA Contract 
Laboratory National Functional Guidelines for Superfund Organic Methods Data Review 
(EPA 2008). 

Criteria evaluated included the following method performance criteria: 

• Data package completeness 

• Laboratory case narrative/cooler receipt form 

• Holding times and sample preservation 

• GC/MS instrument performance 

• Initial calibration 

• Calibration verification 

• Blank samples 

• Surrogate spike recoveries 

• Matrix spike/matrix spike duplicate (MS/MSD) samples 

• Internal standards 

• Laboratory control spike (LCS) samples 

• Target compound identification and quantification 

• Overall data assessment 

1.1 Data Package Completeness 

The data package was reviewed to make certain that it contained the data contractually 
required in the deliverable.  This included checking the data package for the results of each 
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analyte requested for each field sample submitted in the analytical batch, along with 
requested QC documentation for the respective methods.   

1.2 Laboratory Case Narrative/Cooler Receipt Form 

The laboratory case narrative indicated that VOC LCS recoveries were outside evaluation 
criteria.  VOC MS/MSD recoveries were outside evaluation criteria.  Although not indicated 
in the laboratory case narrative, chloroform was detected in the trip blank.  ICAL and CCV 
RRFs and CCV %Ds were outside evaluation criteria.  These issues are addressed further 
in the appropriate sections below. 

The cooler receipt form indicated that three out of the five coolers received by the laboratory 
(1.4°C, 1.7°C and 1.4°C) had temperatures below the 4°C ± 2°C criteria.  All samples were 
received in good condition and no qualifications of data were required.   

 
1.3 Holding Times and Sample Preservation 

Review of the sample collection and analysis dates involved comparing the sample chain-of-
custody, the summary forms, the raw data forms, and the chromatograms for accuracy, 
consistency, and holding time compliance.  The samples were received and maintained at 

approximately 4
o
C ± 2

o
C.  In addition, the samples were analyzed within 14 days of 

collection at a pH < 2.0.  No qualifications to the data were required based on holding times 
and sample preservation. 

1.4 GC/MS Instrument Performance 

GC/MS instrument performance checks were performed to ensure mass resolution, 
identification, and instrument sensitivity.  Criteria for evaluation of instrument performance 
included possible transcription/calculation errors, adherence to instrument tuning frequency 
requirements, mass assignments, and ion abundance criteria.  Instrument performance 
check samples were evaluated against criteria established in USEPA SW-846 Method 
8260B. 

Based on the summary forms, the ion abundance criteria were within evaluation criteria for 
all masses.  No qualifications to the data were required based on instrument performance 
criteria. 

1.5 Initial Calibration 

An initial calibration (ICAL) was established to assess whether the instrument was capable 
of producing acceptable qualitative and quantitative data for volatiles analyses.  Validated 
samples included in this SDG were analyzed using instruments MAMSL and MAMSN.  The 
ICAL for instrument MAMSL was established on 8/5/2011 and for instrument MAMSN on 
7/28/11.  At least five standard concentrations were used to establish the ICAL curve as 
required by Method 8260B.  For the ICAL, the response factors (RFs) were reviewed and 
were greater than 0.10 for chloromethane, 1,1-dichloroethane and bromoform, greater than 
0.30 for chlorobenzene and 1,1,2,2-tetrachloroethane, and greater than 0.05 for all other 
target analytes, with the exception of 2-chloroethyl vinyl ether (0.005) analyzed using 
instrument MAMSL and acrolein (0.019), acrylonitrile (0.028) and 2-chloroethyl vinyl ether 
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(0.006) MAMSN analyzed using instrument MAMSL.  Qualifications of data due to ICAL 
RRF at summarized in the table below. 

 

Field ID Analyte Qualification 

MW6B-ROX-072311 2-chloroethyl vinyl ether R 

MW6D-ROX-072311 2-chloroethyl vinyl ether R 

MW9-ROX-072311 2-chloroethyl vinyl ether R 

MW11-ROX-072411 2-chloroethyl vinyl ether R 

MW8-ROX-072411DUP 2-chloroethyl vinyl ether R 

MW12-ROX-072411 2-chloroethyl vinyl ether R 

MW10-ROX-072311 2-chloroethyl vinyl ether R 

MW6C-ROX-072411 2-chloroethyl vinyl ether R 

P54-ROX-072411 2-chloroethyl vinyl ether R 

MW7-ROX-072411 2-chloroethyl vinyl ether R 

MW8-ROX-072411 Acrolein R 

MW8-ROX-072411 Acrylonitrile R 

MW8-ROX-072411 2-chloroethyl vinyl ether R 

Review of the initial calibration summary forms indicated %RSDs were < 30% for calibration 
check compounds (CCCs) [1,1-dichloroethene, toluene, chloroform, ethylbenzene, 1,2-

dichloropropane, and vinyl chloride], and < 15% for non-CCCs with some exceptions.  The 
initial calibration for compounds with %RSD values above 15% was determined using least 
square linear regression or quadratic regression.  All correlation coefficient (r) were greater 
than 0.990.      

A recalculation of the %RSDs and RFs for a compound associated with each internal 
standard was performed from the raw data and no errors in calculation were noted; 
therefore, no qualification of data was required. 

1.6 Calibration Verification 

Review of the sample chromatograms indicated that all calibration verifications (CVs) were 
performed before the start of sample analysis.  Review of CV summary forms indicated RFs 
met the evaluation criteria of greater than 0.10 (chloromethane, 1,1-dichloroethane and 
bromoform), 0.30 (chlorobenzene and 1,1,2,2-tetrachloroethane) and greater than 0.05 for 
all other target analytes with the exception of 2-chloroethyl vinyl ether (0.006, 0.004 and 
0.007) analyzed using instrument MAMSL in CCV 1844-50 (8/4/11, 14:49), CCV 1844-50 
(8/5/11, 8:50) and CCV 1844-50 (8/6/11, 12:03), respectively for instrument MSMSL and 
acrolein (0.022), acrylonitrile (0.03) and 2-chloroethyl vinyl ether (0.006) analyzed using 
instrument MAMSN in CCV 2062-50 (8/5/11, 14:46).  These compounds were previously 
qualified due to low RRF values in the ICAL; therefore, no qualification of data was required.   

In addition, percent differences (%Ds) met the evaluation criteria of < 30% for CCCs and 
< 20% for all other target analytes with the exception of those summarized in the table 
below. 
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CCV (Date / Time) Instrument Analyte %D 

1844-50 8/4/11 / 14:49  MAMSL Acrolein -133.2 

1844-50 8/4/11 / 14:49  MAMSL Acetone -38.4 

1844-50 8/4/11 / 14:49  MAMSL Vinyl Acetate 26.7 

1844-50 8/5/11 / 8:50 MAMSL Bromomethane 27.9 

1844-50 8/5/11 / 8:50 MAMSL Acetone -22.2 

1844-50 8/5/11 / 8:50 MAMSL Vinyl Acetate 21.6 

 1844-50 8/6/11 / 12:03 MAMSL Bromomethane 20.4 

 1844-50 8/6/11 / 12:03 MAMSL Chloroethane -33.0 

 1844-50 8/6/11 / 12:03 MAMSL Acrolein -21.6 

 1844-50 8/6/11 / 12:03 MAMSL Acetone -64.3 

 1844-50 8/6/11 / 12:03 MAMSL 2-chloroethyl vinyl ether -40.0 

 1844-50 8/6/11 / 12:03 MAMSL p-Isopropyltoluene -20.3 

2062-50 8/5/11 14:46 MAMSN Chloromethane 22.5 

2062-50 8/5/11 14:46 MAMSN Bromomethane 44.9 

2062-50 8/5/11 14:46 MAMSN 2-Butanone 29.6 

 

Qualifications of data due to CCV %D outside evaluation criteria are summarized in the 
table below.  The compound 2-chloroethyl vinyl ether was previously qualified due to low a 
ICAL RRF; therefore, no additional qualification of data was required.  Vinyl acetate was 
previously qualified due to low LCS recovery; therefore, no additional qualification is 
required. 

Field ID Analyte Qualification 

MW6B-ROX-072311 Acrolein UJ 

MW6B-ROX-072311 Acetone UJ 

MW6B-ROX-072311 Vinyl Acetate UJ 

MW6D-ROX-072311 Acrolein UJ 

MW6D-ROX-072311 Acetone UJ 

MW6D-ROX-072311 Vinyl Acetate UJ 

MW10-ROX-072311 Acrolein UJ 

MW10-ROX-072311 Acetone UJ 

MW10-ROX-072311 Vinyl Acetate UJ 

MW9-ROX-072311 Acrolein UJ 

MW9-ROX-072311 Acetone UJ 

MW9-ROX-072311 Vinyl Acetate UJ 

MW6C-ROX-072411 Acrolein UJ 

MW6C-ROX-072411 Acetone UJ 

MW6C-ROX-072411 Vinyl Acetate UJ 

MW11-ROX-072411 Acrolein UJ 

MW11-ROX-072411 Acetone UJ 

MW11-ROX-072411 Vinyl Acetate UJ 

MW8-ROX-072411DUP Bromomethane UJ 

MW8-ROX-072411DUP Acetone UJ 

MW8-ROX-072411DUP Vinyl Acetate UJ 

MW7-ROX-072411 Bromomethane UJ 

MW7-ROX-072411 Acetone UJ 
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Field ID Analyte Qualification 

MW12-ROX-072411 Bromomethane UJ 

MW12-ROX-072411 Chloroethane UJ 

MW12-ROX-072411 Acrolein UJ 

MW12-ROX-072411 Acetone UJ 

MW12-ROX-072411 p-Isopropyltoluene UJ 

P54-ROX-072411 Bromomethane UJ 

P54-ROX-072411 Chloroethane UJ 

P54-ROX-072411 Acrolein UJ 

P54-ROX-072411 Acetone UJ 

P54-ROX-072411 p-Isopropyltoluene UJ 

MW8-ROX-072411 Chloromethane UJ 

MW8-ROX-072411 Bromomethane UJ 

MW8-ROX-072411 2-Butanone UJ 

 
Recalculations of the RFs and %Ds for two target compounds were completed for each CV, 
and no errors in calculation were noted; therefore, no qualifications of data were required. 

1.7 Blank Samples 

The purpose of the method blank samples is to evaluate the existence and magnitude of 
contamination problems emanating from laboratory activities.  Method blank samples were 
analyzed with each analytical batch as required by USEPA SW-846 Method 8260B.  Also, 
trip blanks were analyzed to evaluate the existence and magnitude of contamination 
problems emanating during sample shipment to the laboratory.  Equipment blank samples 
are used to evaluate the efficiency of the decontamination of sampling equipment.  All 
target compounds were reported as non-detect, except for those summarized in the 
following table. 

Blank ID Parameter Analyte Concentration Units 

TRIP BLANK VOCs Chloroform 2.2 ug/L 

 

Chloroform was nondetect in all investigative samples; therefore, no qualification of data 
was required.   

1.8 Surrogate Spike Recoveries 

Surrogate compounds were used to evaluate the overall laboratory sample preparation 
efficiency on a per sample basis.  All surrogate recoveries were within the method 
acceptance criteria for the validated samples.  A minimum of 10% of the recoveries were 
recalculated and no calculation or transcription errors were noted.   

1.9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples 

MS/MSD samples are analyzed to assess potential matrix effects.  Sample MW11-ROX-
072411 was spiked and analyzed for VOCs. 
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All MS/MSD recoveries were within the method acceptance criteria for the validated 
samples with the exception of those summarized in the table below. 

MS/MSD ID Parameter Analyte 
MS/MSD 
Recovery 

RPD 
MS/MSD/RPD 

Criteria 

MW11-ROX-
072411 

VOCs Acrolein 151/130 15 70-130/30 

MW11-ROX-
072411 

VOCs Bromomethane 61/56 10 70-130/30 

MW11-ROX-
072411 

VOCs 1,4-Dioxane 81/64 23 70-130/30 

MW11-ROX-
072411 

VOCs Vinyl Acetate 66/67 2 70-10/30 

USEPA National Functional Guidelines for Organic Data Review indicates that organic data 
should not be qualified based on MS/MSD data alone and the corresponding LCS 
recoveries were within evaluation criteria; therefore, no qualification of data was required.    
A minimum of 10% of the recoveries were recalculated and no calculation or transcription 
errors were noted.   No qualification of data was required.  

1.10 Internal Standards 

Internal standard (IS) performance criteria ensure that the GC/MS sensitivity and response 
are stable during each analytical run.  IS areas must be within -50% to +100%, and the IS 
retention times must be within 30 seconds of the IS continuing calibration retention time.  IS 
areas and retention times for the validated samples in this SDG were within evaluation 
criteria.  No qualifications to the data were required based on internal standard areas or 
retention times. 

1.11 Laboratory Control Spike (LCS) Samples 

Laboratory control samples were analyzed with each analytical batch to assess the 
accuracy of the analytical process.  All LCS data were within evaluation criteria, with the 
exception of those summarized in the following table: 

LCS ID Analyte 
LCS/LCSD 
Recovery 

RPD 

 

LCS/LCSD/ 

RPD Criteria 

MSL1847-BS Acetone 138 N/A 70-130 

MSL1847-BS Acrolein 233 N/A 70-130 

MSL1850-BS Acetone 212 N/A 70-130 

MSL1850-BS Acrolein 316 N/A 70-130 

MSL1850-BS Dichlorodifluoromethane 49 N/A 70-130 

MSL1848-BS/BSD Acetone 126/133 5 70-130/25 

MSL1848-BS/BSD Acrolein 199/214 8 70-130/25 

MSL1848-BS/BSD Vinyl Acetate 65/70 8 70-130/25 

MSN2072-
BS/BSD 

Acetone 144/136 0 70-130/25 

MSN2072-
BS/BSD 

Acrolein 306/307 0 70-130/25 
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LCS ID Analyte 
LCS/LCSD 
Recovery 

RPD 

 

LCS/LCSD/ 

RPD Criteria 

MSN2072-
BS/BSD 

Acrylonitrile 536/536 0 70-130/25 

MSN2072-
BS/BSD 

2-Butanone 102/157 42 70-130/25 

MSN2072-
BS/BSD 

Chloroethane 135/126 8 70-130/25 

Analytical data that required qualification based on LCS data are included in the table 
below.  Analytical data reported as non-detect and associated with LCS recoveries above 
evaluation criteria, indicating a possible high bias, did not require qualification.   

Field ID Parameter Analyte Qualification 

P54-ROX-072411 VOCs Dichlorodifluoromethane UJ 

MW12-ROX-072411 VOCs Dichlorodifluoromethane UJ 

MW8-ROX-072411 VOCs Vinyl Acetate UJ 

MW7-ROX-072411 VOCs Vinyl Acetate UJ 

A minimum of 10% of spiking compound recoveries for the LCS were recalculated and 
verified using the LCS summary forms, and no calculation or transcription errors were 
noted.  

1.12 Target Compound Identification and Quantification 

For validation of the compound identification, chromatograms were reviewed to verify the 
major peaks were identified, and the relative retention time was no greater than 0.06 
different from the associated CV retention times.  A minimum of 10% of the detected target 
analytes were verified.  No anomalies were noted with the identification of the target 
compounds in the samples.   

For the validation of compound quantitation, a minimum of 10% of the detected target 
analytes were recalculated from the raw data, and no calculation errors were noted.  
Additionally, the reporting limits were verified to determine if reporting limits (RLs) were 
adjusted for dilutions.  No qualification of the data was required and review of the data 
indicated the correct RLs were reported. 

1.13 Overall Data Assessment 

Based on the criteria outlined, it is recommended that the results reported for these 
analyses are accepted for their intended use.  Acceptable levels of accuracy and precision, 
based on LCS, surrogate and MS/MSD data were achieved for this SDG. 



Shell Oil Products US 
Roxana 3

rd
 Quarter 2011 Groundwater Report 

SDG MC2186  Page 1 of 10 
 

1.0 VALIDATION OF SVOC AND PAH DATA – SDG MC2186 

This section describes the validation for 10 investigative groundwater samples and one field 
duplicate sample which were prepared by USEPA SW-846 Method 3510C and analyzed for 
semivolatile organic compounds (SVOCs) by USEPA SW-846 Method 8270C and 
polynuclear aromatic hydrocarbons (PAHs) by USEPA SW-846 Method 8270C – selected 
ion monitoring (SIM).  The samples were analyzed by Accutest Laboratories of 
Marlborough, Massachusetts and submitted as part of the sample delivery group (SDG) 
MC2186.  The samples included as part of this validation is listed below: 

Sample Identification Sample Identification 

MW6B-ROX-072311 MW10-ROX-072311 

MW6D-ROX-072311 MW6C-ROX-072411 

MW9-ROX-072311 MW8-ROX-072411 

MW11-ROX-072411 P54-ROX-072411 

MW8-ROX-072411DUP MW7-ROX-072411 

MW12-ROX-072411  

Evaluation of the analytical data followed procedures outlined in the USEPA Contract 
Laboratory National Functional Guidelines for Superfund Organic Methods Data Review 
(EPA 2008). 

Criteria evaluated included the following method performance criteria: 

• Data package completeness 

• Laboratory case narrative/cooler receipt form 

• Holding times and sample preservation 

• GC/MS instrument performance 

• Initial calibration 

• Calibration verification 

• Blank samples 

• Surrogate spike recoveries 

• Matrix spike/matrix spike duplicate (MS/MSD) samples 

• Internal standards 

• Laboratory control spike (LCS) samples 

• Target compound identification and quantification 

• Overall data assessment 

1.1 Data Package Completeness 

The data package was reviewed to make certain that it contained the data contractually 
required in the deliverable.  This included checking the data package for the results of each 
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analyte requested for each field sample submitted in the analytical batch, along with 
requested QC documentation for the respective methods.   

1.2 Laboratory Case Narrative/Cooler Receipt Form 

The laboratory case narrative indicated that SVOC samples MW9-ROX-072311 and MW12-
ROX-072411 were re-extracted outside holding time criteria.  SVOC and PAHs were 
detected in the method blank.  SVOC LCS recoveries were outside evaluation criteria.  
SVOC MS/MSD recoveries were outside evaluation criteria.  A SVOC surrogate recovery 
was outside evaluation criteria.  Although not indicated in the laboratory case narrative, a 
SVOC and PAHs were detected in equipment blank.  These issues are addressed further in 
the appropriate sections below. 

The cooler receipt form indicated that three out of the five coolers received by the laboratory 
(1.4°C, 1.7°C and 1.4°C) had temperatures below the 4°C ± 2°C criteria.  All samples were 
received in good condition and no qualifications of data were required.   

 
1.3 Holding Times and Sample Preservation 

Review of the sample collection and analysis dates involved comparing the sample chain-of-
custody, the summary forms, the raw data forms, and the chromatograms for accuracy, 
consistency, and holding time compliance.  The samples were received and maintained at 

approximately 4
o
C ± 2

o
C.  In addition, the samples were extracted within 7 days of collection 

and analyzed within 40 days after extraction, with some exceptions.  Sample MW9-ROX-
072311 was re-extracted 9 days and sample MW12-ROX-072411 was re-extracted 8 days 
outside the 7 day extraction holding time.  The compounds qualified in the table below were 
reported from the re-extracted sample analysis and all other compounds were reported from 
the original extraction and analysis.  Qualifications due to holding time criteria are 
summarized in the table below.   

Field ID Parameter Analyte Qualification 

MW9-ROX-072311 SVOCs Benzoic Acid UJ 

MW9-ROX-072311 SVOCs 2-Chlorophenol UJ 
MW9-ROX-072311 SVOCs 4-Chloro-3-methyl phenol UJ 
MW9-ROX-072311 SVOCs 2,4-Dichlorophenol UJ 
MW9-ROX-072311 SVOCs 2,4-Dimethylphenol UJ 
MW9-ROX-072311 SVOCs 2,4-Dinitrophenol UJ 
MW9-ROX-072311 SVOCs 4,6-Dinitro-o-cresol UJ 
MW9-ROX-072311 SVOCs 2-Methylphenol UJ 
MW9-ROX-072311 SVOCs 3&4-Methylphenol UJ 
MW9-ROX-072311 SVOCs 2-Nitrophenol UJ 
MW9-ROX-072311 SVOCs 4-Nitrophenol UJ 
MW9-ROX-072311 SVOCs Pentachlorophenol UJ 
MW9-ROX-072311 SVOCs Phenol UJ 
MW9-ROX-072311 SVOCs 2,4,5-Trichlorophenol UJ 
MW9-ROX-072311 SVOCs 2,4,6-Trichlorophenol UJ 
MW12-ROX-072411 SVOCs Benzoic Acid UJ 

MW12-ROX-072411 SVOCs 2-Chlorophenol UJ 
MW12-ROX-072411 SVOCs 4-Chloro-3-methyl phenol UJ 
MW12-ROX-072411 SVOCs 2,4-Dichlorophenol UJ 
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Field ID Parameter Analyte Qualification 

MW12-ROX-072411 SVOCs 2,4-Dimethylphenol UJ 
MW12-ROX-072411 SVOCs 2,4-Dinitrophenol UJ 
MW12-ROX-072411 SVOCs 4,6-Dinitro-o-cresol UJ 
MW12-ROX-072411 SVOCs 2-Methylphenol UJ 
MW12-ROX-072411 SVOCs 3&4-Methylphenol UJ 
MW12-ROX-072411 SVOCs 2-Nitrophenol UJ 
MW12-ROX-072411 SVOCs 4-Nitrophenol UJ 
MW12-ROX-072411 SVOCs Pentachlorophenol UJ 
MW12-ROX-072411 SVOCs Phenol UJ 
MW12-ROX-072411 SVOCs 2,4,5-Trichlorophenol UJ 
MW12-ROX-072411 SVOCs 2,4,6-Trichlorophenol UJ 

       

1.4 GC/MS Instrument Performance 

GC/MS instrument performance checks were performed to ensure mass resolution, 
identification, and instrument sensitivity.  Criteria for evaluation of instrument performance 
included possible transcription/calculation errors, adherence to instrument tuning frequency 
requirements, mass assignments, and ion abundance criteria.  Instrument performance 
check samples were evaluated against criteria established in USEPA SW-846 Method 
8270C. 

Based on the summary forms, the ion abundance criteria were within evaluation criteria for 
all masses.  No qualifications to the data were required based on instrument performance 
criteria. 

1.5 Initial Calibration 

An initial calibration (ICAL) was established to assess whether the instrument was capable 
of producing acceptable qualitative and quantitative data for volatiles analyses.  SVOC 
samples included in this SDG were analyzed using instrument MAMSI and PAH samples 
included in this SDG were analyzed using instrument GCMS U.  The ICAL for instrument 
MAMSI was established on 7/31/2011 and for instrument GCMS U on 6/27/11.  At least five 
standard concentrations were used to establish the ICAL curves as required by Methods 
8270C/8270C-SIM.  For the ICAL, the response factors (RFs) were reviewed and were 
greater than 0.05 for all target analytes.  

Review of the initial calibration summary forms indicated %RSDs were < 30% for calibration 

check compounds (CCCs) and < 15% for non-CCCs with some exceptions.  The initial 
calibration for compounds with %RSD values above 15% was determined using least 
square linear regression or quadratic regression.  All correlation coefficient (r) were greater 
than 0.990.      

A recalculation of the %RSDs and RFs for a compound associated with each internal 
standard was performed from the raw data and no errors in calculation were noted; 
therefore, no qualification of data was required. 



Shell Oil Products US 
Roxana 3

rd
 Quarter 2011 Groundwater Report 

SDG MC2186  Page 4 of 10 
 

1.6 Calibration Verification 

Review of the sample chromatograms indicated that all calibration verifications (CVs) were 
performed before the start of sample analysis.  Review of CV summary forms indicated RFs 
met the evaluation criteria of greater than 0.05 for all target analytes. 

In addition, percent differences (%Ds) met the evaluation criteria of < 30% for CCCs and 
< 20% for all other target analytes. 
 
Recalculations of the RFs and %Ds for a compound associated with each internal standard 
were completed for each CV, and no errors in calculation were noted; therefore, no 
qualifications of data were required. 

1.7 Blank Samples 

The purpose of the method blank samples is to evaluate the existence and magnitude of 
contamination problems emanating from laboratory activities.  Method blank samples were 
analyzed with each analytical batch as required by USEPA SW-846 Method 8270C/8270C-
SIM.  Equipment blank samples are used to evaluate the efficiency of the decontamination 
of sampling equipment.  All target compounds were reported as non-detect, except for 
those summarized in the following table. 

Blank ID Parameter Analyte Concentration 

MW6B-ROX-
072311EB 

SVOCs Di-n-butyl phthalate 0.39 µg/L 

MW6B-ROX-
072311EB 

PAHs Benzo(a)anthracene 0.51 µg/L  

MW6B-ROX-
072311EB 

PAHs Benzo(a)pyrene 0.16 µg/L 

MW6B-ROX-
072311EB 

PAHs Benzo(b)fluoranthene 0.18 µg/L 

MW6B-ROX-
072311EB 

PAHs Benzo(g,h,i)perylene 0.048 µg/L 

MW6B-ROX-
072311EB 

PAHs Benzo(k)fluoranthene 0.22 µg/L 

MW6B-ROX-
072311EB 

PAHs Chrysene 0.53 µg/L 

MW6B-ROX-
072311EB 

PAHs Dibenzo(a,h)anthrcene 0.020 µg/L 

MW6B-ROX-
072311EB 

PAHs Fluoranthene 0.074 µg/L 

MW6B-ROX-
072311EB 

PAHs Indeno(1,2,3-cd)pyrene 0.039 µg/L 

MW6B-ROX-
072311EB 

PAHs 2-Methylnaphthalene 0.024 µg/L 

MW6B-ROX-
072311EB 

PAHs Naphthalene 0.060 µg/L 

MW6B-ROX-
072311EB 

PAHs Phenanthrene 0.032 µg/L 

MW6B-ROX-
072311EB 

PAHs Pyrene 0.074 µg/L 

TRIP BLANK VOCs Chloroform 2.2 µg/L 



Shell Oil Products US 
Roxana 3

rd
 Quarter 2011 Groundwater Report 

SDG MC2186  Page 5 of 10 
 

Blank ID Parameter Analyte Concentration 

OP25704-MB SVOCs Di-n-butyl phthalate 0.52 µg/L 

OP25705-MB PAHs Benzo(a)anthracene 0.067 µg/L 

OP25705-MB PAHs Benzo(a)pyrene 0.023 µg/L 

OP25705-MB PAHs Benzo(b)fluoranthene 0.031 µg/L 

OP25705-MB PAHs Benzo(k)fluoranthene 0.032 µg/L 

OP25705-MB PAHs Chrysene 0.074 µg/L 

OP25705-MB PAHs Fluoranthene 0.059 µg/L 

OP25705-MB PAHs 2-Methylnaphthalene 0.020 µg/L 

OP25705-MB PAHs Naphthalene 0.023 µg/L 

OP25705-MB PAHs Phenanthrene 0.033 µg/L 

OP25705-MB PAHs Pyrene 0.056 µg/L 

Qualifications due to blank contamination are included in the table below.  Analytical 
data that were reported non-detect or at concentrations greater than five times (5X) the 
associated blank concentration (10X for common laboratory contaminants) did not 
require qualification. 

Sample ID Parameter Analyte 
New 

Reporting 
Limit (RL) 

Qualification 

MW6B-ROX-072311 SVOCs Di-n-butyl phthalate - U 

MW6B-ROX-
072311EB 

SVOCs Di-n-butyl phthalate - U 

MW6D-ROX-072311 SVOCs Di-n-butyl phthalate - U 

MW6C-ROX-072411 SVOCs Di-n-butyl phthalate - U 

MW8-ROX-
072411DUP 

SVOCs Di-n-butyl phthalate - U 

P54-ROX-072411 SVOCs Di-n-butyl phthalate - U 

MW12-ROX-072411 SVOCs Di-n-butyl phthalate - U 

MW7-ROX-072411 SVOCs Di-n-butyl phthalate - U 

MW6B-ROX-072311 PAHs Benzo(a)anthracene 0.75 U 

MW6B-ROX-072311 PAHs Benzo(a)pyrene 0.20 U 

MW6B-ROX-072311 PAHs Benzo(b)fluoranthene 0.19 U 

MW6B-ROX-072311 PAHs Benzo(g,h,i)perylene - U 

MW6B-ROX-072311 PAHs Benzo(k)fluoranthene 0.23 U 

MW6B-ROX-072311 PAHs Chrysene 0.80 U 

MW6B-ROX-072311 PAHs Dibenzo(a,h)anthrcene - U 

MW6B-ROX-072311 PAHs Fluoranthene 0.21 U 

MW6B-ROX-072311 PAHs Indeno(1,2,3-cd)pyrene - U 

MW6B-ROX-072311 PAHs 2-Methylnaphthalene - U 

MW6B-ROX-072311 PAHs Phenanthrene - U 

MW6B-ROX-072311 PAHs Pyrene 0.23 U 

MW6D-ROX-072311 PAHs Benzo(a)anthracene 0.38 U 

MW6D-ROX-072311 PAHs Benzo(a)pyrene 0.15 U 

MW6D-ROX-072311 PAHs Benzo(b)fluoranthene 0.17 U 

MW6D-ROX-072311 PAHs Benzo(g,h,i)perylene - U 

MW6D-ROX-072311 PAHs Benzo(k)fluoranthene 0.19 U 
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Sample ID Parameter Analyte 
New 

Reporting 
Limit (RL) 

Qualification 

MW6D-ROX-072311 PAHs Chrysene 0.39 U 

MW6D-ROX-072311 PAHs Fluoranthene - U 

MW6D-ROX-072311 PAHs Indeno(1,2,3-cd)pyrene - U 

MW6D-ROX-072311 PAHs 2-Methylnaphthalene - U 

MW6D-ROX-072311 PAHs Phenanthrene - U 

MW6D-ROX-072311 PAHs Pyrene - U 

MW10-ROX-072311 PAHs Benzo(a)anthracene 0.25 U 

MW10-ROX-072311 PAHs Benzo(a)pyrene 0.13 U 

MW10-ROX-072311 PAHs Benzo(b)fluoranthene 0.14 U 

MW10-ROX-072311 PAHs Benzo(g,h,i)perylene - U 

MW10-ROX-072311 PAHs Benzo(k)fluoranthene 0.17 U 

MW10-ROX-072311 PAHs Chrysene 0.27 U 

MW10-ROX-072311 PAHs Fluoranthene - U 

MW10-ROX-072311 PAHs Indeno(1,2,3-cd)pyrene - U 

MW10-ROX-072311 PAHs 2-Methylnaphthalene - U 

MW10-ROX-072311 PAHs Phenanthrene - U 

MW10-ROX-072311 PAHs Pyrene - U 

MW9-ROX-072311 PAHs Benzo(a)anthracene 0.21 U 

MW9-ROX-072311 PAHs Benzo(a)pyrene 0.13 U 

MW9-ROX-072311 PAHs Benzo(b)fluoranthene 0.15 U 

MW9-ROX-072311 PAHs Benzo(g,h,i)perylene - U 

MW9-ROX-072311 PAHs Benzo(k)fluoranthene 0.18 U 

MW9-ROX-072311 PAHs Chrysene 0.2 U 

MW9-ROX-072311 PAHs Fluoranthene - U 

MW9-ROX-072311 PAHs Indeno(1,2,3-cd)pyrene - U 

MW9-ROX-072311 PAHs Phenanthrene - U 

MW9-ROX-072311 PAHs Pyrene - U 

 

1.8 Surrogate Spike Recoveries 

Surrogate compounds were used to evaluate the overall laboratory sample preparation 
efficiency on a per sample basis.  All surrogate recoveries were within the method 
acceptance criteria for the validated samples.  A minimum of 10% of the recoveries were 
recalculated and no calculation or transcription errors were noted.   

1.9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples 

MS/MSD samples are analyzed to assess potential matrix effects.  Sample MW11-ROX-
072411 was spiked and analyzed for SVOCs. 

All MS/MSD recoveries were within the method acceptance criteria for the validated 
samples with the exception of those summarized in the table below. 
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MS/MSD ID Parameter Analyte 
MS/MSD 
Recovery 

RPD 
MS/MSD

/RPD 
Criteria 

MW11-ROX-
072411 

SVOCs Phenol 25/26 3 30-
130/20 

MW11-ROX-
072411 

SVOCs Aniline 31/28 7 40-
140/20 

MW11-ROX-
072411 

SVOCs Hexachlorocyclopentadiene 39/40 1 40-
140/20 

MW11-ROX-
072411 

SVOCs N-Nitrosodimethylamine 34/35 1 40-
140/20 

MW11-ROX-
072411 

SVOCs Pyridine 27/26 1 40-
140/20 

 
USEPA National Functional Guidelines for Organic Data Review indicates that organic data 
should not be qualified based on MS/MSD data alone and the corresponding LCS 
recoveries were within evaluation criteria; therefore, no qualification of data was required.  
The LCS and MS/MSD recoveries for compounds phenol, aniline, 
hexachlorocyclopentadiene and pyridine were outside evaluation criteria.  These samples 
were previously qualified due to LCS recoveries; no additional qualification of data was 
required.    

A minimum of 10% of the recoveries were recalculated and no calculation or transcription 
errors were noted.   No qualification of data was required.  

1.10 Internal Standards 

Internal standard (IS) performance criteria ensure that the GC/MS sensitivity and response 
are stable during each analytical run.  IS areas must be within -50% to +100%, and the IS 
retention times must be within 30 seconds of the IS continuing calibration retention time.  IS 
areas and retention times for the validated samples in this SDG were within evaluation 
criteria.  No qualifications to the data were required based on internal standard areas or 
retention times. 

1.11 Laboratory Control Spike (LCS) Samples 

Laboratory control samples were analyzed with each analytical batch to assess the 
accuracy of the analytical process.  All LCS data were within evaluation criteria, with the 
exception of those summarized in the following table: 

LCS ID 
Parameter 

Analyte 
LCS/LCSD 
Recovery 

RPD 

 

LCS/LCSD/ 

RPD Criteria 

OP25704-
BS 

SVOCs Benzoic Acid 24 N/A 30-130 

OP25704-
BS 

SVOCs Phenol 29 N/A 30-130 

OP25704-
BS 

SVOCs Aniline 30 N/A 40-140 

OP25704-
BS 

SVOCs Dimethyl Phthalate 26 N/A 40-140 

OP25704-
BS 

SVOCs Hexachlorocyclopentadiene 32 N/A 40-140 
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LCS ID 
Parameter 

Analyte 
LCS/LCSD 
Recovery 

RPD 

 

LCS/LCSD/ 

RPD Criteria 

OP25704-
BS 

SVOCs Pyridine 35 N/A 40-140 

Analytical data that required qualification based on LCS data are included in the table 
below.  Analytical data reported as non-detect and associated with LCS recoveries above 
evaluation criteria, indicating a possible high bias, did not require qualification.  The 
compounds benzoic acid and phenol were previously qualified in samples MW9-ROX-
072311 and MW12-ROX-072411 due to holding time, no additional qualification was 
required. 

Field ID Parameter Analyte Qualification 

MW6B-ROX-072311 SVOCs Benzoic Acid UJ 

MW6B-ROX-072311 SVOCs Phenol UJ 

MW6B-ROX-072311 SVOCs Aniline UJ 

MW6B-ROX-072311 SVOCs Dimethyl Phthalate UJ 

MW6B-ROX-072311 SVOCs Hexachlorocyclopentadiene UJ 

MW6B-ROX-072311 SVOCs Pyridine UJ 

MW6D-ROX-072311 SVOCs Benzoic Acid UJ 

MW6D-ROX-072311 SVOCs Phenol UJ 

MW6D-ROX-072311 SVOCs Aniline UJ 

MW6D-ROX-072311 SVOCs Dimethyl Phthalate UJ 

MW6D-ROX-072311 SVOCs Hexachlorocyclopentadiene UJ 

MW6D-ROX-072311 SVOCs Pyridine UJ 

MW10-ROX-072311 SVOCs Benzoic Acid UJ 

MW10-ROX-072311 SVOCs Phenol UJ 

MW10-ROX-072311 SVOCs Aniline UJ 

MW10-ROX-072311 SVOCs Dimethyl Phthalate UJ 

MW10-ROX-072311 SVOCs Hexachlorocyclopentadiene UJ 

MW10-ROX-072311 SVOCs Pyridine UJ 

MW9-ROX-072311 SVOCs Aniline UJ 

MW9-ROX-072311 SVOCs Dimethyl Phthalate UJ 

MW9-ROX-072311 SVOCs Hexachlorocyclopentadiene UJ 

MW9-ROX-072311 SVOCs Pyridine UJ 

MW6C-ROX-072411 SVOCs Benzoic Acid UJ 

MW6C-ROX-072411 SVOCs Phenol UJ 

MW6C-ROX-072411 SVOCs Aniline UJ 

MW6C-ROX-072411 SVOCs Dimethyl Phthalate UJ 

MW6C-ROX-072411 SVOCs Hexachlorocyclopentadiene UJ 

MW6C-ROX-072411 SVOCs Pyridine UJ 

MW11-ROX-072411 SVOCs Benzoic Acid UJ 

MW11-ROX-072411 SVOCs Phenol UJ 

MW11-ROX-072411 SVOCs Aniline UJ 

MW11-ROX-072411 SVOCs Dimethyl Phthalate UJ 

MW11-ROX-072411 SVOCs Hexachlorocyclopentadiene UJ 

MW11-ROX-072411 SVOCs Pyridine UJ 
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Field ID Parameter Analyte Qualification 

MW8-ROX-072411 SVOCs Benzoic Acid UJ 

MW8-ROX-072411 SVOCs Phenol J 

MW8-ROX-072411 SVOCs Aniline UJ 

MW8-ROX-072411 SVOCs Dimethyl Phthalate UJ 

MW8-ROX-072411 SVOCs Hexachlorocyclopentadiene UJ 

MW8-ROX-072411 SVOCs Pyridine UJ 

MW8-ROX-
072411DUP 

SVOCs Benzoic Acid UJ 

MW8-ROX-
072411DUP 

SVOCs Phenol J 

MW8-ROX-
072411DUP 

SVOCs Aniline UJ 

MW8-ROX-
072411DUP 

SVOCs Dimethyl Phthalate UJ 

MW8-ROX-
072411DUP 

SVOCs Hexachlorocyclopentadiene UJ 

MW8-ROX-
072411DUP 

SVOCs Pyridine UJ 

P54-ROX-072411 SVOCs Benzoic Acid UJ 

P54-ROX-072411 SVOCs Phenol UJ 

P54-ROX-072411 SVOCs Aniline UJ 

P54-ROX-072411 SVOCs Dimethyl Phthalate UJ 

P54-ROX-072411 SVOCs Hexachlorocyclopentadiene UJ 

P54-ROX-072411 SVOCs Pyridine UJ 

MW12-ROX-072311 SVOCs Aniline UJ 

MW12-ROX-072311 SVOCs Dimethyl Phthalate UJ 

MW12-ROX-072311 SVOCs Hexachlorocyclopentadiene UJ 

MW12-ROX-072311 SVOCs Pyridine UJ 

MW7-ROX-072411 SVOCs Benzoic Acid UJ 

MW7-ROX-072411 SVOCs Phenol UJ 

MW7-ROX-072411 SVOCs Aniline UJ 

MW7-ROX-072411 SVOCs Dimethyl Phthalate UJ 

MW7-ROX-072411 SVOCs Hexachlorocyclopentadiene UJ 

MW7-ROX-072411 SVOCs Pyridine UJ 

A minimum of 10% of spiking compound recoveries for the LCS were recalculated and 
verified using the LCS summary forms, and no calculation or transcription errors were 
noted.  

1.12 Target Compound Identification and Quantification 

For validation of the compound identification, chromatograms were reviewed to verify the 
major peaks were identified, and the relative retention time was no greater than 0.06 
different from the associated CV retention times.  A minimum of 10% of the detected target 
analytes were verified.  No anomalies were noted with the identification of the target 
compounds in the samples.   

For the validation of compound quantitation, a minimum of 10% of the detected target 
analytes were recalculated from the raw data, and no calculation errors were noted.  
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Additionally, the reporting limits were verified to determine if reporting limits (RLs) were 
adjusted for dilutions.  No qualification of the data was required and review of the data 
indicated the correct RLs were reported. 

1.13 Overall Data Assessment 

Based on the criteria outlined, it is recommended that the results reported for these 
analyses are accepted for their intended use.  Acceptable levels of accuracy and precision, 
based on LCS, surrogate and MS/MSD data were achieved for this SDG. 
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1.0 VALIDATION OF EDB/DBCP DATA – SDG MC2186 

This section describes the validation for 10 investigative groundwater samples and one field 
duplicate sample which were prepared and analyzed for 1,2-Dibromoethane (EDB) and 1,2-
Dibromo-3-chloropropane (DBCP) by USEPA SW-846 Method 8011.  The samples were 
analyzed by Accutest Laboratories of Marlborough, Massachusetts and submitted as part of 
the sample delivery group (SDG) MC2186.  The samples included as part of this validation 
is listed below: 

Sample Identification Sample Identification 

MW6B-ROX-072311 MW10-ROX-072311 

MW6D-ROX-072311 MW6C-ROX-072411 

MW9-ROX-072311 MW8-ROX-072411 

MW11-ROX-072411 P54-ROX-072411 

MW8-ROX-072411DUP MW7-ROX-072411 

MW12-ROX-072411  

Evaluation of the analytical data followed procedures outlined in the USEPA Contract 
Laboratory National Functional Guidelines for Superfund Organic Methods Data Review 
(EPA 2008). 

Criteria evaluated included the following method performance criteria: 

• Data package completeness 

• Laboratory case narrative/cooler receipt form 

• Holding times and sample preservation 

• GC/MS instrument performance 

• Initial calibration 

• Calibration verification 

• Blank samples 

• Surrogate spike recoveries 

• Matrix spike/matrix spike duplicate (MS/MSD) samples 

• Internal standards 

• Laboratory control spike (LCS) samples 

• Target compound identification and quantification 

• Overall data assessment 

1.1 Data Package Completeness 

The data package was reviewed to make certain that it contained the data contractually 
required in the deliverable.  This included checking the data package for the results of each 
analyte requested for each field sample submitted in the analytical batch, along with 
requested QC documentation for the respective methods.   
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1.2 Laboratory Case Narrative/Cooler Receipt Form 

The laboratory case narrative indicated that EDB/DBCP MS/MSD and surrogate recoveries 
were outside evaluation criteria.  These issues are addressed further in the appropriate 
sections below. 

The cooler receipt form indicated that three out of the five coolers received by the laboratory 
(1.4°C, 1.7°C and 1.4°C) had temperatures below the 4°C ± 2°C criteria.  All samples were 
received in good condition and no qualifications of data were required.   

 
1.3 Holding Times and Sample Preservation 

Review of the sample collection and analysis dates involved comparing the sample chain-of-
custody, the summary forms, the raw data forms, and the chromatograms for accuracy, 
consistency, and holding time compliance.  The samples were received and maintained at 

approximately 4
o
C ± 2

o
C.  In addition, the samples were analyzed within 14 days of 

collection.  No qualifications to the data were required based on holding times and sample 
preservation. 

1.4 Initial Calibration 

An initial calibration (ICAL) was established to assess whether the instrument was capable 
of producing acceptable qualitative and quantitative data for EDB/DBCP analyses.  
Validated samples included in this SDG were analyzed using instrument MAGCBK.  The 
ICAL for instrument MAGCBK was established on 8/4/2011 and for instrument MAGCBK.  
At least five standard concentrations were used to establish the ICAL curve as required by 
Method 8011.   

Review of the initial calibration summary forms indicated %RSDs were < 15% for target 
analytes.  A recalculation of the %RSDs was performed from the raw data and no errors in 
calculation were noted; therefore, no qualification of data was required. 

Review of the sample chromatograms indicated that a second source calibration was 
performed immediately following the initial calibration.  Review of ICV summary forms 

indicated %D < 15% for target analytes.  Recalculation of the percent recoveries was 
completed and no errors in calculation were noted.  

1.5 Calibration Verification 

Review of the sample chromatograms indicated that all calibration verifications (CVs) were 
performed before the start of sample analysis.  Percent differences (%Ds) met the 
evaluation criteria of < 15% for target analytes.  Recalculations of the %Ds for target 
compounds were completed for each CV, and no errors in calculation were noted; therefore, 
no qualifications of data were required. 

1.6 Blank Samples 

The purpose of the method blank samples is to evaluate the existence and magnitude of 
contamination problems emanating from laboratory activities.  Method blank samples were 
analyzed with each analytical batch as required by USEPA SW-846 Method 8011.  Also, trip 
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blanks were analyzed to evaluate the existence and magnitude of contamination problems 
emanating during sample shipment to the laboratory.  Equipment blank samples are used to 
evaluate the efficiency of the decontamination of sampling equipment.  All target 
compounds were reported as non-detect.  No qualification of data was required. 

1.7 Surrogate Spike Recoveries 

Surrogate compounds were used to evaluate the overall laboratory sample preparation 
efficiency on a per sample basis.  All surrogate recoveries were within the method 
acceptance criteria for the validated samples, with the exception of those summarized in the 
table below.   

Field ID Parameter Surrogate Recovery Criteria 

MW6B-ROX-
072311EB 

EDB/DBCP Bromofluorobenzene 182 36-173 

MW6B-ROX-
072311EB 

EDB/DBCP Bromofluorobenzene 178 36-173 

MW6D-ROX-072311 EDB/DBCP Bromofluorobenzene 199 36-173 

MW6D-ROX-072311 EDB/DBCP Bromofluorobenzene 212 36-173 

MW6C-ROX-072311 EDB/DBCP Bromofluorobenzene 202 36-173 

MW6C-ROX-072311 EDB/DBCP Bromofluorobenzene 192 36-173 

P54-ROX-072411 EDB/DBCP Bromofluorobenzene 179 36-173 

P54-ROX-072411 EDB/DBCP Bromofluorobenzene 174 36-173 

 
Analytical data which were reported as nondetect and associated with surrogate recoveries 
above evaluation criteria, indicating a possible high bias, did not require qualification.  All 
EDB/DBCP results with surrogate recoveries above evaluation criteria were nondetect, no 
qualification of data was required.  

A minimum of 10% of the recoveries were recalculated and no calculation or transcription 
errors were noted.   

1.8 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples 

MS/MSD samples are analyzed to assess potential matrix effects.  Sample MW11-ROX-
072411 was spiked and analyzed for 1,2-Dibromomethane and 1,2-Dibromo-3-
chloropropane. 

All MS/MSD recoveries were within the method acceptance criteria for the validated 
samples with the exception of those summarized in the table below. 

MS/MSD ID Parameter Analyte 
MS/MSD 
Recovery 

RPD 
MS/MSD/RPD 

Criteria 

MW11-ROX-
072411 

EDB/DBCP 1,2-Dibromo-3-
chloropropane 

147/155 9 64-141/29 

MW11-ROX-
072411 

EDB/DBCP 1,2-Dibromoethane 174/168 0 63-163/27 
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USEPA National Functional Guidelines for Organic Data Review indicates that organic data 
should not be qualified based on MS/MSD data alone and the corresponding LCS 
recoveries were within evaluation criteria; therefore, no qualification of data was required.    
A minimum of 10% of the recoveries were recalculated and no calculation or transcription 
errors were noted.   No qualification of data was required.  

1.9 Laboratory Control Spike (LCS) Samples 

Laboratory control samples were analyzed with each analytical batch to assess the 
accuracy of the analytical process.  All LCS data were within evaluation criteria.  A minimum 
of 10% of spiking compound recoveries for the LCS were recalculated and verified using the 
LCS summary forms, and no calculation or transcription errors were noted.  

1.10 Target Compound Identification and Quantification 

For validation of the compound identification, chromatograms were reviewed to verify the 
major peaks were identified, and the relative retention time was no greater than 0.06 
different from the associated CV retention times.  A minimum of 10% of the detected target 
analytes were verified.  No anomalies were noted with the identification of the target 
compounds in the samples.   

For the validation of compound quantitation, the matrix spike results were recalculated from 
the raw data since all target analytes were nondetect, and no calculation errors were noted.  
Additionally, the reporting limits were verified to determine if reporting limits (RLs) were 
adjusted for dilutions.  No qualification of the data was required and review of the data 
indicated the correct RLs were reported. 

1.11 Overall Data Assessment 

Based on the criteria outlined, it is recommended that the results reported for these 
analyses are accepted for their intended use.  Acceptable levels of accuracy and precision, 
based on LCS, surrogate and MS/MSD data were achieved for this SDG. 
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Roxana Groundwater Quarterly – 3rd Quarter 2011 Data Review 

Laboratory SDG:  MC2265 

Data Reviewer:  Wendy Buchman  

Peer Reviewer:  Elizabeth Kunkel 

Date Reviewed:  9/13/2011 

Guidance:  USEPA National Functional Guidelines for Superfund Organic 
Methods Data Review 2008 

Sample Identification Sample Identification 

MW6A-ROX-072611 MW5-ROX-072611 

MW5-ROX-072611 DUP MW5-ROX-072611 EB 

MW4-ROX-072611 MW4-ROX-072611 DUP 

MW2-ROX-072711 MW2-ROX-072711 DUP 

TRIP BLANK MW1-ROX-072711 

MW1-ROX-072711 EB - 

1.0 Data Package Completeness 

 Were all items delivered as specified in the QAPP and COC as appropriate? 

 Yes   

2.0 Laboratory Case Narrative \ Cooler Receipt Form 

 Were problems noted in the laboratory case narrative or cooler receipt form? 

 Yes, the laboratory case narrative indicated VOC LCS/LCSD recoveries were outside 
evaluation criteria.  VOC MS/MSD and MS/MSD RPD recoveries were outside of 
evaluation criteria.  SVOC LCS recoveries were outside evaluation criteria.  SVOC 
MS/MSD and RPD recoveries were outside evaluation criteria.  PAH MS/MSD 
recoveries were outside of evaluation criteria.  Although not indicated in the laboratory 
case narrative, SVOCs were detected in the method blank.  These issues are addressed 
further in the appropriate sections below. 

 The cooler receipt form indicated that two out of four coolers were received by the 
laboratory at 1.2˚C and 1.6˚C which is outside the 4˚C ± 2˚C criteria.  The samples were 
received in good condition; therefore, no qualification of data was required.  

3.0 Holding Times 

 Were samples extracted/analyzed within applicable limits? 

 Yes 

4.0 Blank Contamination 

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks? 

Yes 
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Blank ID Parameter Analyte Concentration/
Amount 

MW5-ROX-072611 EB VOCs Acetone 8.9 ug/L 

MW1-ROX-072711 EB VOCs Chloroform 1.0 ug/L 

OP25730-MB SVOCs Bis(2-Ethylhexyl)phthalate 2.0 ug/L 

OP25730-MB SVOCs Di-n-butyl phthalate 0.55 ug/L 

OP25731-MB PAHs Benzo(a)anthracene 0.043 ug/L 

OP25731-MB PAHs Benzo(a)pyrene 0.028 ug/L 

OP25731-MB PAHs Benzo(b)fluoranthene 0.043 ug/L 

OP25731-MB PAHs Benzo(g,h,i)perylene 0.030 ug/L 

OP25731-MB PAHs Benzo(k)fluoranthene 0.039 ug/L 

OP25731-MB PAHs Chrysene 0.045 ug/L 

OP25731-MB PAHs Fluoranthene 0.076 ug/L 

OP25731-MB PAHs Indeno(1,2,3-cd)pyrene 0.025 ug/L 

OP25731-MB PAHs Naphthalene 0.031 ug/L 

OP25731-MB PAHs Phenanthrene 0.021 ug/L 

OP25731-MB PAHs Pyrene 0.055 ug/L 

Qualifications due to blank contamination are included in the table below.  Analytical 
data that were reported non-detect or at concentrations greater than five times (5X) the 
associated blank concentration (10X for common laboratory contaminants) did not 
require qualification. 

 

Sample ID Parameter Analyte 
New 

Reporting 
Limit (RL) 

Qualification 

MW6A-ROX-072611 VOCs Acetone -- U 

MW6A-ROX-072611 SVOCs Bis(2-Ethylhexyl)phthalate -- U 

MW5-ROX-072611 PAHs Naphthalene -- U 

MW5-ROX-072611 
DUP 

PAHs Naphthalene 0.15 ug/L U 

MW4-ROX-072611 SVOCs Bis(2-Ethylhexyl)phthalate 5.7 ug/L U 

MW4-ROX-072611 
DUP 

SVOCs Bis(2-Ethylhexyl)phthalate -- U 

5.0 Laboratory Control Sample 

 Were LCS recoveries within evaluation criteria? 

 No 

LCS/ 

LCSD ID 
Parameter Analyte 

LCS/LCSD 
Recovery 

RPD 
LCS/LCSD

/RPD 
Criteria 

MSL1850-BS VOCs Acetone 212 NA 70-130 

MSL1850-BS VOCs Acrolein 316 NA 70-130 
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LCS/ 

LCSD ID 
Parameter Analyte 

LCS/LCSD 
Recovery 

RPD 
LCS/LCSD

/RPD 
Criteria 

MSL1850-BS VOCs Dichlorodifluoromethane 49 NA 70-130 

MSL1848-
BS/BSD 

VOCs Acetone 126/133 5 70-130/25 

MSL1848-
BS/BSD 

VOCs Acrolein 199/214 8 70-130/25 

MSL1848-
BS/BSD 

VOCs Vinyl Acetate 65/70 8 70-130/25 

MSN2073-
BS/BSD 

VOCs Acetone 126/136 8 70-130/25 

MSN2073-
BS/BSD 

VOCs Acrolein 321/310 4 70-130/25 

MSN2073-
BS/BSD 

VOCs Acrylonitrile 556/520 7 70-130/25 

MSN2073-
BS/BSD 

VOCs Chloroethane 139/138 1 70-130/25 

OP25730-BS SVOCs Aniline 27 NA 40-140 

OP25730-BS SVOCs Hexachlorocyclopentadiene 36 NA 40-140 

OP25730-BS SVOCs Pyridine 33 NA 40-140 

OP25732-BS SVOCs Hexachlorocyclopentadiene 30 NA 40-140 

Analytical data that required qualification based on LCS data are included in the table 
below.  Analytical data reported as non-detect and associated with LCS recoveries 
above evaluation criteria, indicating a possible high bias, did not require qualification. 

Field ID Parameter Analyte Qualification 

MW6A-ROX-072611 VOCs Dichlorodifluoromethane UJ 

MW6A-ROX-072611 SVOCs Aniline UJ 

MW6A-ROX-072611 SVOCs Hexachlorocyclopentadiene UJ 

MW6A-ROX-072611 SVOCs Pyridine UJ 

MW5-ROX-072611 VOCs Dichlorodifluoromethane UJ 

MW5-ROX-072611 SVOCs Aniline UJ 

MW5-ROX-072611 SVOCs Hexachlorocyclopentadiene UJ 

MW5-ROX-072611 SVOCs Pyridine UJ 

MW5-ROX-072611 DUP VOCs Dichlorodifluoromethane UJ 

MW5-ROX-072611 DUP SVOCs Aniline UJ 

MW5-ROX-072611 DUP SVOCs Hexachlorocyclopentadiene UJ 

MW5-ROX-072611 DUP SVOCs Pyridine UJ 

MW4-ROX-072611 VOCs Dichlorodifluoromethane UJ 

MW4-ROX-072611 SVOCs Aniline UJ 

MW4-ROX-072611 SVOCs Hexachlorocyclopentadiene UJ 

MW4-ROX-072611 SVOCs Pyridine UJ 

MW4-ROX-072611 DUP VOCs Dichlorodifluoromethane UJ 

MW4-ROX-072611 DUP SVOCs Aniline UJ 

MW4-ROX-072611 DUP SVOCs Hexachlorocyclopentadiene UJ 
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Field ID Parameter Analyte Qualification 

MW4-ROX-072611 DUP SVOCs Pyridine UJ 

MW2-ROX-072711 VOCs Dichlorodifluoromethane UJ 

MW2-ROX-072711 SVOCs Hexachlorocyclopentadiene UJ  

MW2-ROX-072711 DUP VOCs Dichlorodifluoromethane UJ 

MW2-ROX-072711 DUP SVOCs Hexachlorocyclopentadiene UJ  

MW1-ROX-072711 VOCs Dichlorodifluoromethane UJ 

MW1-ROX-072711 SVOCs Hexachlorocyclopentadiene UJ  

 

6.0 Surrogate Recoveries 

 Were surrogate recoveries within evaluation criteria? 

 Yes 

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries 

 Were MS/MSD samples analyzed as part of this SDG? 

 Yes.  Samples MW6A-ROX-072611 and MW4-ROX-072611 DUP were spiked and 
 analyzed for VOCs and SVOCs. 

 Were MS/MSD recoveries within evaluation criteria? 

 No 

  

MS/MSD ID Parameter Analyte 

MS/MSD 
Recovery 

(%) 

RPD 

MS/MSD/ 

RPD 
Criteria 

MW6A-ROX-
072611 

VOCs Acetone 199/219 9 70-130/30 

MW6A-ROX-
072611 

VOCs Acrolein 279/305 9 70-130/30 

MW6A-ROX-
072611 

VOCs Chloroethane 152/149 2 70-130/30 

MW6A-ROX-
072611 

VOCs Chloromethane 146/153 5 70-130/30 

MW6A-ROX-
072611 

VOCs Vinyl Acetate 66/69 4 70-130/30 

MW6A-ROX-
072611 

VOCs Vinyl chloride 130/135 4 70-130/30 

MW6A-ROX-
072611 

SVOCs Aniline 25/25 1 40-140/20 

MW6A-ROX-
072611 

SVOCs 3,3’-Dichlorobenzidine 0/0 0 40-140/20 

MW6A-ROX-
072611 

SVOCs bis(2-Ethylhexyl)phthalate 226/80 93 40-140/20 

MW6A-ROX-
072611 

SVOCs Hexachlorocyclopentadiene 38/40 7 40-140/20 

MW6A-ROX-
072611 

SVOCs n-Nitrosodimethylamine 38/38 2 40-140/20 
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Analytical results reported as non-detect and associated with MS/MSD recoveries above 
evaluation criteria, indicating a high bias, did not require qualification.  USEPA National 
Functional Guidelines for Organic Data Review indicates that organic data does not 
require qualification based on MS/MSD data alone.  LCS/LCSD recoveries were within 
evaluation criteria with the exceptions of compounds listed and qualified as appropriate 
in section 5.0 of this data review.  No further qualification of data was required. 

8.0 Internal Standard (IS) Recoveries 

 Were internal standard area recoveries within evaluation criteria? 

 Yes  

9.0 Laboratory Duplicate Results 

 Were laboratory duplicate samples collected as part of this SDG? 

 No  

10.0 Field Duplicate Results 

 Were field duplicate samples collected as part of this SDG? 

Yes 

Field ID Field Duplicate ID 

MW5-ROX-072611 MW5-ROX-072611 DUP 

MW4-ROX-072611 MW4-ROX-072611 DUP 

MW2-ROX-072711 MW2-ROX-072711 DUP 

Were field duplicate RPDs within evaluation criteria? 

No 

Field ID Field Duplicate ID Analyte RPD Qualification 

MW2-ROX-
072711 

MW2-ROX-072711 DUP 3&4-Methylphenol 29% J 

MS/MSD ID Parameter Analyte 

MS/MSD 
Recovery 

(%) 

RPD 

MS/MSD/ 

RPD 
Criteria 

MW6A-ROX-
072611 

SVOCs Pyridine 34/34 1 40-140/20 

MW6A-ROX-
072611 

PAHs Acenaphthylene 35/38 9 40-140/20 

MW4-ROX-
072611 DUP 

VOCs Acetone 234/215 9 70-130/30 

MW4-ROX-
072611 DUP 

VOCs Acrolein 280/304 8 70-130/30 

MW4-ROX-
072611 DUP 

VOCs Chloroethane 140/146 4 70-130/30 

MW4-ROX-
072611 DUP 

VOCs Chloromethane 154/142 8 70-130/30 
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11.0 Sample Dilutions 

For samples that were diluted and nondetect, were undiluted results also reported? 

Not applicable; analytes were detected in samples that were diluted. 

12.0 Additional Qualifications 

 Were additional qualifications applied? 

 No 
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Roxana Groundwater Quarterly – 3rd Quarter 2011 Data Review 

Laboratory SDG:  MC2532 

Data Reviewer:  Wendy Buchman  

Peer Reviewer:  Elizabeth Kunkel 

Date Reviewed:  9/19/2011 

Guidance:  USEPA National Functional Guidelines for Superfund Organic 
Methods Data Review 2008 

Sample Identification Sample Identification 

MW3-ROX-080311 MW3-ROX-080311 EB 

TRIP BLANK MW13-ROX-080311 

TRIP BLANK  

1.0 Data Package Completeness 

 Were all items delivered as specified in the QAPP and COC as appropriate? 

 Yes  

2.0 Laboratory Case Narrative \ Cooler Receipt Form 

 Were problems noted in the laboratory case narrative or cooler receipt form? 

 Yes, the laboratory case narrative indicated VOC LCS/LCSD recoveries were outside 
evaluation criteria.  VOC MS/MSD and MS/MSD RPD recoveries were outside of 
evaluation criteria.  SVOC LCS recoveries were outside evaluation criteria.  SVOC 
MS/MSD recoveries and MS/MSD RPD recoveries were outside of evaluation criteria.  
The VOC EPA Method 8011 surrogate bromofluorobenzene was outside of control limits 
due to possible matrix interference for several samples.  Although not indicated in the 
laboratory case narrative, analytes were detected in the trip blank and equipment blank.  
PAHs were detected in the method blank.  These issues are addressed further in the 
appropriate sections below. 

 The cooler receipt form indicated the cooler was received by the laboratory at 1.4˚C 
which was outside the 4˚C ± 2˚C criteria.  The samples were received in good condition; 
therefore, no qualification of data was required.  The laboratory incorrectly logged in the 
sample time for sample MW13-ROX-080311 as 1610.  The correct sample time for the 
sample was 1335.  

3.0 Holding Times 

 Were samples extracted/analyzed within applicable limits? 

 Yes 
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4.0 Blank Contamination 

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks? 

Yes 

Blank ID Parameter Analyte Concentration/Amount 

MW3-ROX-080311 EB SVOCs Di-n-butyl phthalate 0.38 ug/L 

MW3-ROX-080311 EB PAHs Naphthalene 0.075 ug/L 

TRIP BLANK VOCs Chloroform 2.1 ug/L 

OP25835-MB SVOCs Di-n-butyl phthalate 1.1 ug/L 

OP25836-MB PAHs Fluoranthene 0.053 ug/L 

OP25836-MB PAHs Phenanthrene 0.056 ug/L 

Qualifications due to blank contamination are included in the table below.  Analytical 
data that were reported non-detect or at concentrations greater than five times (5X) the 
associated blank concentration did not require qualification. 

Sample ID Parameter Analyte 
New 

Reporting 
Limit (RL) 

Qualification 

MW3-ROX-080311 SVOCs Di-n-butyl-phthalate -- U 

MW3-ROX-080311 PAHs Naphthalene -- U 

MW13-ROX-080311 SVOCs Di-n-butyl-phthalate -- U 

MW13-ROX-080311 PAHs Naphthalene -- U 

MW13-ROX-080311 PAHs Phenanthrene 0.054 ug/L U 

5.0 Laboratory Control Sample 

 Were LCS recoveries within evaluation criteria? 

 No 

LCS/ 

LCSD ID 
Parameter Analyte 

LCS/LCSD 
Recovery 

RPD 

LCS/LCSD/ 

RPD 
Criteria 

MSN2082-
BS/BSD 

VOCs Acrolein 140/164 15 70-130/25 

MSN2082-
BS/BSD 

VOCs Acrylonitrile 516/504 2 70-130/25 

MSN2082-
BS/BSD 

VOCs 2-Butanone 57/65 13 70-130/25 

MSN2082-
BS/BSD 

VOCs Carbon tetrachloride 139/131 6 70-130/25 

MSN2082-
BS/BSD 

VOCs 2-Chloroethyl vinyl ether 134/149 11 70-130/25 

MSN2082-
BS/BSD 

VOCs Dichlorodifluoromethane 69/67 4 70-130/25 

MSN2082-
BS/BSD 

VOCs Hexachlorobutadiene 134/136 1 70-130/25 

OP25835-BS SVOCs Benzoic Acid 27 NA 30-130 
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LCS/ 

LCSD ID 
Parameter Analyte 

LCS/LCSD 
Recovery 

RPD 

LCS/LCSD/ 

RPD 
Criteria 

OP25835-BS SVOCs 4-Nitrophenol 28 NA 30-130 
OP25835-BS SVOCs Phenol 23 NA 30-130 

Analytical data that required qualification based on LCS data are included in the table 
below.  Analytical data reported as non-detect and associated with LCS recoveries 
above evaluation criteria, indicating a possible high bias, did not require qualification. 

Field ID Parameter Analyte Qualification 

MW3-ROX-080311 VOCs 2-Butanone UJ 

MW3-ROX-080311 VOCs Dichlorodifluoromethane UJ 

MW3-ROX-080311 SVOCs Benzoic Acid UJ 

MW3-ROX-080311 SVOCs 4-Nitrophenol UJ 

MW3-ROX-080311 SVOCs Phenol UJ 

MW13-ROX-080311 VOCs  2-Butanone UJ 

MW13-ROX-080311 VOCs Dichlorodifluoromethane UJ 

MW13-ROX-080311 SVOCs Benzoic Acid UJ 

MW13-ROX-080311 SVOCs 4-Nitrophenol UJ 

MW13-ROX-080311 SVOCs Phenol UJ 

6.0 Surrogate Recoveries 

 Were surrogate recoveries within evaluation criteria? 

 No 

Sample ID Parameter Surrogate 
Recovery 

(%) 

Criteria 

(%) 

MW3-ROX-080311 VOCs  Bromofluorobenzene 262 36-173 

MW3-ROX-080311 VOCs Bromofluorobenzene 273 36-173 

MW13-ROX-080311 VOCs Bromofluorobenzene 174 36-173 

MW13-ROX-080311 VOCs Bromofluorobenzene 191 36-173 

Analytical data reported as non-detect and associated with surrogate recoveries above 
evaluation criteria, indicating a high bias, did not require qualification.  No qualification of 
data was required. 

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries 

 Were MS/MSD samples analyzed as part of this SDG? 

 No 

8.0 Internal Standard (IS) Recoveries 

 Were internal standard area recoveries within evaluation criteria? 

 Yes 
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9.0 Laboratory Duplicate Results 

 Were laboratory duplicate samples collected as part of this SDG? 

 No 

10.0 Field Duplicate Results 

 Were field duplicate samples collected as part of this SDG? 

 No 

11.0 Sample Dilutions 

For samples that were diluted and nondetect, were undiluted results also reported? 

Not applicable; samples did not require dilution. 

12.0 Additional Qualifications 

 Were additional qualifications applied? 

 No 
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Roxana Groundwater Quarterly – 3rd Quarter 2011 Data Review 

Laboratory SDG:  MC2928 

Data Reviewer:  Melissa Mansker  

Peer Reviewer:  Elizabeth Kunkel 

Date Reviewed:  9/19/2011 

Guidance:  USEPA National Functional Guidelines for Superfund Organic 
Methods Data Review 2008 

Sample Identification Sample Identification 

P93A-ROX-081811 P93D-ROX-081811 

P93D-ROX-081811 EB P93C-ROX-081811 

P93B-ROX-081811 TRIP BLANK 

1.0 Data Package Completeness 

 Were all items delivered as specified in the QAPP and COC as appropriate? 

 Yes 

2.0 Laboratory Case Narrative \ Cooler Receipt Form 

 Were problems noted in the laboratory case narrative or cooler receipt form? 

 Yes, the laboratory case narrative indicated VOC LCS/LCSD recoveries were outside 
evaluation criteria.  VOC MS/MSD and MS/MSD RPD recoveries were outside of 
evaluation criteria.  Although not indicated in the laboratory case narrative, analytes 
were detected in the equipment and trip blanks.  These issues are discussed further in 
the appropriate sections below. 

 The cooler receipt form indicated one of two coolers was received by the laboratory at 
1.8˚C which is outside the 4˚C ± 2˚C criteria.  The samples were received in good 
condition; therefore, no qualification of data was required.  

3.0 Holding Times 

 Were samples extracted/analyzed within applicable limits? 

 Yes 

4.0 Blank Contamination 

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks? 

Yes 

Blank ID Parameter Analyte Concentration/ 
Amount 

P93D-ROX-081811 EB SVOCs Benzyl Alcohol 3.0 ug/L 

P93D-ROX-081811 EB SVOCs Di-n-butyl phthalate 0.79 ug/L 

P93D-ROX-081811 EB SVOCs Diethyl phthalate 1.7 ug/L 

P93D-ROX-081811 EB PAHs Chrysene 0.017 ug/L 
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Blank ID Parameter Analyte Concentration/ 
Amount 

P93D-ROX-081811 EB PAHs Fluoranthene 0.026 ug/L 

P93D-ROX-081811 EB PAHs 2-Methylnaphthalene 0.049 ug/L 

P93D-ROX-081811 EB PAHs Naphthalene 0.077 ug/L 

P93D-ROX-081811 EB PAHs Phenanthrene 0.035 ug/L 

TRIP BLANK VOCs 1,1-Dichloroethene 0.96 ug/L 

Qualifications due to blank contamination are included in the table below.  Analytical 
data that were reported non-detect or at concentrations greater than five times (5X) the 
associated blank concentration (10X for common laboratory contaminants) did not 
require qualification. 

Sample ID Parameter Analyte 
New 

Reporting 
Limit (RL) 

Qualification 

P93A-ROX-081811 SVOCs Di-n-butyl phthalate -- U 

P93A-ROX-081811 SVOCs Diethyl phthalate -- U 

P93A-ROX-081811 PAHs Fluoranthene -- U 

P93D-ROX-081811 SVOCs Di-n-butyl phthalate -- U 

P93D-ROX-081811 SVOCs Diethyl phthalate -- U 

P93D-ROX-081811 PAHs Chrysene -- U 

P93D-ROX-081811 PAHs Fluoranthene -- U 

P93D-ROX-081811 PAHs 2-Methylnaphthalene -- U 

P93D-ROX-081811 PAHs Naphthalene -- U 

P93C-ROX-081811 SVOCs Di-n-butyl phthalate -- U 

P93C-ROX-081811 SVOCs Diethyl phthalate -- U 

P93C-ROX-081811 PAHs 2-Methylnaphthalene -- U 

P93C-ROX-081811 PAHs Naphthalene -- U 

P93B-ROX-081811 SVOCs Di-n-butyl phthalate -- U 

P93B-ROX-081811 SVOCs Diethyl phthalate -- U 

5.0 Laboratory Control Sample 

 Were LCS recoveries within evaluation criteria? 

 No 
 
 

LCS/ 

LCSD ID 
Parameter Analyte 

LCS/LCSD 
Recovery 

RPD 
LCS/LCSD

/RPD 
Criteria 

MSM1375-
BS 

VOCs Acrolein 291 NA 70-130 

MSM1375-
BS 

VOCs Acrylonitrile 570 NA 70-130 

MSM1375-
BS 

VOCs 2-Butanone (MEK) 140 NA 70-130 
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LCS/ 

LCSD ID 
Parameter Analyte 

LCS/LCSD 
Recovery 

RPD 
LCS/LCSD

/RPD 
Criteria 

MSK1817-
BS/BSD 

VOCs Acetone 198/181 9 70-130/25 

MSK1817-
BS/BSD 

VOCs 2-Butanone (MEK) 139/133 4 70-130/25 

MSK1817-
BS/BSD 

VOCs 2-Chloroethyl vinyl 
ether 

55/54 1 70-130/25 

MSK1817-
BS/BSD 

VOCs trans-1,3-
Dichloropropene 

136/131 3 70-130/25 

MSK1817-
BS/BSD 

VOCs 2-Hexanone 166/155 7 70-130/25 

MSK1817-
BS/BSD 

VOCs Isopropylbenzene 133/130 2 70-130/25 

MSK1817-
BS/BSD 

VOCs Vinyl acetate 64/65 2 70-130/25 

MSK1818-
BS/BSD 

VOCs Acrolein 38/43 12 70-130/25 

MSK1818-
BS/BSD 

VOCs 2-Butanone (MEK) 140/131 7 70-130/25 

MSK1818-
BS/BSD 

VOCs n-Butylbenzene 136/129 5 70-130/25 

MSK1818-
BS/BSD 

VOCs 2-Chloroethyl vinyl 
ether 

50/48 3 70-130/25 

MSK1818-
BS/BSD 

VOCs 2,2-Dichloropropane 140/130 7 70-130/25 

MSK1818-
BS/BSD 

VOCs trans-1,3-
Dichloropropene 

131/127 3 70-130/25 

MSK1818-
BS/BSD 

VOCs Hexachlorobutadiene 144/137 5 70-130/25 

Analytical data that required qualification based on LCS data are included in the table 
below.  Analytical data reported as non-detect and associated with LCS recoveries 
above evaluation criteria, indicating a possible high bias, did not require qualification. 

Field ID Parameter Analyte Qualification 

P93A-ROX-081811 VOCs Acrolein UJ 

P93A-ROX-081811 VOCs 2-Chloroethyl vinyl ether UJ 

P93A-ROX-081811 VOCs Isopropylbenzene J 

P93A-ROX-081811 VOCs Vinyl acetate UJ 

P93D-ROX-081811 VOCs 2-Chloroethyl vinyl ether UJ 

P93D-ROX-081811 VOCs Vinyl acetate UJ 

P93C-ROX-081811 VOCs Acrolein UJ 

P93C-ROX-081811 VOCs 2-Chloroethyl vinyl ether UJ 

P93C-ROX-081811 VOCs Vinyl acetate UJ 

P93B-ROX-081811 VOCs Acrolein UJ 

P93B-ROX-081811 VOCs 2-Chloroethyl vinyl ether UJ 
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6.0 Surrogate Recoveries 

 Were surrogate recoveries within evaluation criteria? 

 Yes 

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries 

 Were MS/MSD samples analyzed as part of this SDG? 

 Yes, sample P93D-ROX-081811 was spiked and analyzed for VOCs. 

 Were MS/MSD recoveries within evaluation criteria? 

 No 

 

 

 

 

 

 

 

 

Analytical results reported as nondetect and associated with MS/MSD recoveries above 
evaluation criteria, indicating a high bias, did not require qualification.  USEPA National 
Functional Guidelines for Organic Data Review indicates that organic data does not 
require qualification based on MS/MSD data alone.  LCS/LCSD recoveries were within 
evaluation criteria with the exception of compounds listed and qualified as appropriate in 
Section 5.0 of this data review.  No further qualification of data was required. 

8.0 Internal Standard (IS) Recoveries 

 Were internal standard area recoveries within evaluation criteria? 

 Yes  

9.0 Laboratory Duplicate Results 

 Were laboratory duplicate samples collected as part of this SDG? 

 No  

10.0 Field Duplicate Results 

 Were field duplicate samples collected as part of this SDG? 

 No 

 

MS/MSD ID Parameter Analyte 
MS/MSD Recovery 

(%) 
RPD 

MS/MSD/ 

RPD Criteria 

P93D-ROX-
081811 

VOCs Acrolein 268/285 6 70-130/30 

P93D-ROX-
081811 

VOCs Acrylonitrile 508/540 6 70-130/30 

P93D-ROX-
081811 

VOCs 2-Butanone 
(MEK) 

140/142 2 70-130/30 
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11.0 Sample Dilutions 

For samples that were diluted and nondetect, were undiluted results also reported?  

Not applicable; analytes were detected in samples that were diluted. 

12.0 Additional Qualifications 

 Were additional qualifications applied? 

 No 
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