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COMPLETION OF INDEPENDENT TECHNICAL REVIEW 

Jacobs Engineering Group, Inc. has completed the Round 1 Quarterly Groundwater 
Monitoring Report for the Acid Areas 2 and 3 Remedial Investigation Part 1: Site 
Characterization at the Former Plum Brook Ordnance Works, Sandusky, Ohio. Notice is 
hereby given that an independent technical review has been conducted that is appropriate 
to the level of risk and complexity inherent in the project, as defined in the Quality 
Control Plan. During the independent technical review, compliance with established 
policy principles and procedures, utilizing justified and valid assumptions, was verified. 
This included review of assumptions; methods, procedures, and material used in 
analyses; alternatives evaluated; the appropriateness of data used and level of data 
obtained; and reasonableness of the results, including whether the product meets the 
customer's needs consistent with law and existing Corps policy. 
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CERTIFICATION OF INDEPENDENT TECHNICAL REVIEW 

Significant concerns and the explanation of the resolution are as follows (Describe the 
major technical concerns, possible impact, and resolution): 

Comment: Provide additional well completion details for the area at the bottom of the 
borehole below the screen. 
Resolution: A discussion was provided regarding backfill of the boreholes with granular 
bentonite and placement of a minimum of one ft of sand pack below the screen. 

Comment: Revise data in Table 4-1 and 4-2 to provide elevations of screen and 
groundwater rather than depths from TOC to be consistent with values used on the 
groundwater contour maps. 
Resolution: Both tables were revised as suggested. 

Comment: State the concentrations for the various exceedances in comparison to the 
PRGs and background values in section 4. 
Resolution: Revisions were made as suggested. 

Comment: Provide the Hach test results for Fe and Mn. 
Resolution: Test results were provided in the text at the end of the analyt~cal results 
section. 

Comment: Divide the detection tables into two separate tables: one for shallow 
groundwater and one for bedrock groundwater. 
Resolution: The two data sets were placed in separate tables for both the Jan 2005 data 
and the prior sampling events at existing wells. 

All concerns resulting from independent technical review of the project have been 
considered. 

- / 
(Project Manager) 
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1.0 INTRODUCTION 

The U.S. Army is conducting investigations of the environmental impact at previously 
owned U.S. Department of Defense (DOD) properties. This work is being conducted by 
the U.S. Army Corps of Engineers (USACE) under the Defense Environmental 
Restoration Program (DERP). The Plum Brook Ordnance Works (PBOW) site, located 
in Sandusky, Erie County, Ohio, is a formerly used defense site under DERP. This Task 
Order is being managed and technically overseen by the Nashville, Tennessee USACE 
District Office. Jacobs Engineering (Jacobs) is contracted to conduct Part 1 of a 
Remedial lnvestigation (RI) at Acid Areas 2 and 3 (AA2 and AA3). 

Groundwater monitoring and sampling activities were conducted in accordance with 
plans and procedures defined in the Final Site-Wide Sampling and Analysis Plan (SAP) 
(Jacobs 2004a) and the Final Site-Specific SAP, Remedial Investigation, Part 1, at Acid 
Areas 2 & 3 (Jacobs 2004b). 

This report summarizes the monitoring activities conducted during Round I, the 
investigative methods used, and the hydrogeological and analytical results. 

I I OBJECTIVES 

The objectives of the remedial investigation of groundwater at Acid Areas 2 & 3 are as 
follows: 

Determine the physical characteristics of the shallow and bedrock groundwater, at 
both sites, including depth, gradient, flow direction, and hydraulic properties. 

Determine whether shallow and bedrock groundwater has been impacted by site 
contaminants. 

The objective of the quarterly groundwater monitoring is to evaluate changes in 
contaminant concentrations and water levels in response to seasonal variability. Round 
1 sampling and monitoring was conducted from 20 January 2005 to 1 February 2005. 
Two rounds of monitoring were proposed in the Final Site-Specific Sampling and 
Analysis Plan (Jacobs 2004b). The second round 2 of monitoring is scheduled to begin 
21 April 2005. After review of both rounds of data, an evaluation for continued 
monitoring will be conducted by the USACE in conjunction with the Ohio Environmental 
Protection Agency (OEPA). 

1.2 FACILITY LOCATION AND DESCRIPTION 

AA2 and AA3 are located in the northwest portion of PBOW (Figure 1-1). The AA2 site 
is located south of Patrol Road approximately 2000 feet (ft) west of Campbell Street. 
The 14/43 site is located at the intersection of Ransom Road and Maintenance Road, with 
the majority of the site in the area northwest of the intersection. 

The AA2 site physical features include an open field bounded by drainage ditches to the 
north and south with scattered overgrowth throughout. Mature vegetation is mainly 
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limited to the site boundaries. The ground surface at AA2 is relatively flat, with minimal 
slope toward the drainage ditches to the north and south. 
The AA3 site physical features include an open field with minimal low-lying overgrowth. 
The ground surface at AA3 is relatively flat, with minimal slope toward the north. A small 
drainage ditch borders the west side of the site. 

1.3 SITE HISTORY AND POTENTIAL FOR CONTAMINATION 

The acid areas were used to produce oleum, sulfuric acid, and nitric acid for the 
manufacture of trinitrotoluene (TNT). A review of the 1958 aerial photographs revealed 
several buildings and above-ground storage tanks at both AA2 and AA3. A records 
review was conducted by IT Corporation (IT) in preparation for a Site lnvestigation (SI) of 
the Acid Areas (IT, 1998). The SI of AA2 and AA3 was conducted to determine the 
presence of potential contaminants and to narrow the focus of future sampling (if 
necessary) to specific contaminants of concern (COC). 

A total of fifteen soil borings were conducted at AA2, with two samples being collected at 
each location: one surface and one subsurface. The SI identified surface and 
subsurface soil contamination above U.S Environmental Protection Agency (EPA) 
Region Ill Risk Based Criteria (RBC). Organic contaminants in surface and subsurface 
soil exceeding the RBCs at AA2 include the following: 

Polyaromatic Hydrocarbons (PAHs): Benzo(a)pyrene, Benzo(a)Anthracene, 
Benzo(b)Flouranthene, Dibenzo(a,h)Anthracene, and Indeno(l,2,3-cd)Pyrene 

Semi-volatile Organic Compounds (SVOCs): 3,3 Dichlorobenzidine. 

Polychlorinated biphenyls (PCBs): Aroclor 1260 

Subsurface soil samples were not analyzed for PCBs; therefore it is not known if PCBs 
are present at depth. lnorganic contaminants were not detected in surface and 
subsurface soil at concentrations exceeding the RBCs or established background 
values. 

A total of eighteen soil borings were completed at AA3, with two samples being collected 
at each location: one surface and one subsurface. An additional two surface soil 
samples were collected in the vicinity of the Power Substation Area on the East side of 
Ransom Road. The SI identified surface and subsurface soil contamination above U.S 
EPA Region Ill RBCs. Organic contaminants in surface and subsurface soil exceeding 
the RBCs at AA3 include the following: 

Polyaromatic Hydrocarbons (PAHs): Benzo(a)pyrene, Benzo(a)Anthracene, 
Benzo(b)Flouranthene, and Indeno(l,2,3-cd)Pyrene 

Polychlorinated biphenyls (PCBs): Aroclor 1260 

lnorganic contaminants were not detected in surface and subsurface soil at 
concentrations exceeding the RBCs or established background values. 

Four shallow overburden wells and three bedrock wells were installed at AA2. One 
shallow overburden well and one bedrock well were installed at AA3. Groundwater 
samples were collected from the bedrock wells as part of the 2002 site-wide 
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groundwater investigation (Shaw, 2004). Samples were collected during both dry 
season (September 2001 - October 2001) and wet season (April 2002). 

Sampling results indicate volatile organic compounds (VOC) and SVOCs were detected 
in the bedrock groundwater at both sites at levels above RBCs. RBCs used for the 2002 
groundwater investigation were based on EPA 2002 tap water criteria. 
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2.0 FIELD ACTIVITIES 

Groundwater characterization activities conducted at AA2 and AA3 as a part of the 
2004-2005 RI include the following: 

lnstallation of five temporary peizometers at each site 
lnstallation of three shallow overburden wells and three bedrock wells at AA3 
Development of all newly installed wells 
Monitoring of water levels in piezometers and wells 
Slug testing of all newly installed wells 
Groundwater sampling of existing and newly installed wells 

2.1 INVESTIGATIVE METHODS 

2.1 . I  Piezorneter lnstallation and Water Level Measurements 

Five temporary piezometers were installed at each site to determine shallow 
groundwater gradients and to determine the location of permanent shallow monitoring 
wells (Figure 2-1 and 2-2). Borings for piezometers were advanced using a Geoprobe 
5400 equipped with the macrocore sampling device. All borings were advanced to top of 
bedrock with continuous coring and logging of lithologic descriptions. Total depths of the 
piezometer borings ranged from 18 to 21.5 ft bgs at AA2, and 21 to 25.2 ft bgs at AA3. 
Borehole logs for the piezometers are provided in Appendix A. Piezometers were 
completed with I -inch inner diameter (ID) schedule 40 polyvinylchloride (PVC) screen 
and riser. Screened intervals were from the bedrock to 10 ft above bedrock. The 
annulus was filled with 30160 sand pack to one ft below ground surface (bgs) and 
granular bentonite was used for the surface seal. 

Water level measurements were collected over a three-month period from 8 November 
2004 through 23 January 2005, using a Solinst water level meter, which was 
decontaminated between each well reading. One additional round of measurements is 
planned for April 2005 during the scheduled Round 2 sampling. The piezometers are 
scheduled for abandonment at the conclusion of Round 2 sampling. Abandonment will 
be performed by removing all screen and casing material and tremmie grouting from the 
bottom up to ground surface using a bentonite slurry. 

2.1.2 Monitoring Well lnstallation 

Three shallow overburden wells (AA3-GW003, AA3-GW004, and AA3-GW005) and 
three bedrock monitoring wells (AA3-BEDGW-002, AA3-BEDGW-003, and AA3- 
BEDGW-004) were installed at AA3. Newly installed monitoring wells were placed to 
characterize up-gradient, on-site, and down-gradient groundwater (Figure 2-1). Well 
placement was in accordance with the proposed locations presented in the Final Site- 
Specific SAP (Jacobs 2004b), with the exception of AA3-GW005, which was moved 
based on water level data collected from the temporary piezometers. Approval of the 
new location was received from OEPA after review of a preliminary shallow groundwater 
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contour map and a brief technical memo provided at the 02 December 2004 team 
meeting. 

The boreholes for the shallow overburden wells were completed with 4 "/-inch ID, 
hollow-stem augers, using two-inch diameter split spoons for continuous coring and 
logging of lithologic descriptions. Shallow boreholes were terminated at depths ranging 
from 19 to 24 ft bgs, and in all cases were terminated in clay deposits exhibiting medium 
to high plasticity and low permeability. Borehole logs for the permanent monitoring wells 
are provided in Appendix B. In all cases the most permeable zones were located in the 
upper 10 ft of overburden; therefore, screens were placed as high as possible, while 
maintaining minimum filter pack and bentonite seal requirements. Boreholes for 
monitoring wells AA3-GW003 and AA3-GW004 were backfilled with granular bentonite 
to 19 ft bgs. Shallow wells were completed with 2-inch ID schedule 40 PVC screens and 
risers. All shallow wells were completed with top of screen at 8 ft bgs, with a sand pack 
extending from 19 ft bgs to 3 ft above top of screen (5 ft bgs). A bentonite seal using 
granular bentonite was placed from top of sand pack to 1 ft bgs and hydrated. Because 
of the shallow completion, no additional annular cement was used above the bentonite 
seal. Additional completion details are provided in Appendix C. 

The boreholes for the bedrock wells were completed using 8 "/-inch ID, hollow-stem 
augers to a minimum of three ft below the top of bedrock. Six-inch steel surface casing 
was installed to a minimum of 3 ft into bedrock and grouted in place. Rock coring using 
air rotary methods was then conducted from the bottom of the surface casing. In all 
cases water producing zones were encountered in the Plum Brook Shale, which 
precluded the use of air rotary methods. .Conventional mud rotary drilling with 94 mm 
wire-line coring was then conducted to a minimum of two ft below the top of the 
Delaware Limestone. The borehole was then reamed with a 5 718-inch roller bit. Four- 
inch steel casing was then installed and grouted in place to seal off the water producing 
zones in the Plum Brook Shale. Air rotary coring was then resumed with a 3 718-inch 
coring bit to total depth. Total depths of the borings ranged from 51 to 75.5 ft bgs 

Monitoring wells AA3-BEDGW-002 and AA3-BEDGW-003 were completed with 2-inch 
ID schedule 40 PVC screens and risers. Monitoring well AA3-BEDGW-004 was not 
completed due to the lack of water producing horizons. This well was drilled to 75.5 feet, 
roughly 45 ft below the top of the Delaware Limestone. The well was left as on open 
hole completion pending further evaluation and discussion with OEPA. The well has 
been fitted with a six-inch expansion cap attached directly to the surface casing and is 
being monitored for water levels. Additional completion details are provided in Appendix 
C. 

Photologs of the continuous rock cores are presented in Appendix D. The rock cores 
are stored in core boxes at an indoor staging facility and are available for further 
inspection. 
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2.1.3 Monitoring Well Development 

Development of each well was performed with a bladder pump in accordance with 
procedures outlined in the Final Site-Wide SAP (Jacobs 2004a). Water quality 
parameters were monitored with a Horiba U22XD equipped with a flow-thru cell. 
Required purge volumes and water parameter stabilization was achieved for all wells. 
Turbidity readings of less than 20 nephelometric turbidity units (NTU) were achieved for 
all wells. Turbidity readings approaching zero were achieved for all wells but AA3- 
GW003. Well yields were calculated for each well based on maximum pump rates while 
maintaining water level stabilization. Well development records and calculated well 
yields are presented in Appendix E. 

2.1.4 Slug Testing 

Slug tests were performed on all newly installed monitoring wells with the exception of 
AA3-BEDGW-004, which did not have sufficient water. A stainless steel slug measuring 
36 inches long and 1.5 inches in diameter was used for all tests. Pressure transducers 
with built in data loggers were used to monitor water levels during the tests. Rising head 
and falling head tests were performed at each well. Water levels were allowed to 
equilibrate following equipment installation, before initiating the falling head test. 
Likewise, water levels were allowed to equilibrate following the falling head test prior to 
initiating the rising head test. 

2.1.5 Piezometer and Well Surveying 

All piezometers and monitoring wells were surveyed using conventional methods, which 
included determination of elevation at top of casing and ground elevation. The northing, 
easting, and elevation of top of casing for each monitoring well are listed in Appendix F 
and correspond to the Ohio State Plane North NAD83. 

2.2 GROUNDWATER SAMPLING 

Round 1 groundwater sampling was performed 21 January 2005 through 1 February 
2005. Prior to initiating sampling activities, water levels were measured in all monitoring 
wells and piezometers. Groundwater samples were collected from twelve monitoring 
wells at or near AA2 and AA3. Five existing wells in AA2 were sampled, which included 
AA2-GW002, IT-MW 10, MK-MWO9, AA2-BEDGW-001, and PB-BED-MW 19. Seven 
wells were sampled in AA3, which included the five newly installed wells (AA3-GW003, 
AA3-GW004, AA3-GW005, AA3-BEDGW-002, and AA3-BEDGW-003) and existing 
wells (AA3-GW002 and AA3-BEDGW-001). 

Groundwater samples from each monitoring well were analyzed for VOCs, SVOCs, 
PCBs, nitroaromatics, target analyte list (TAL) metals (unfiltered), TAL metals (filtered), 
cyanide, total organic carbon, turbidity, alkalinity, total suspended solids, total dissolved 
solids, nitrate, chloride, sulfate, and hardness. The filtering of metals was performed in 
the field using disposable 0.45-micron in-line filters. In addition iron (Fe") and 
manganese (Mn") were analyzed in the field using Hach test kits. Water quality 
parameters were also monitored during purging and after sampling using a Horiba 
U22XD equipped with a flow-thru cell. Water quality parameters included temperature, 
pH, dissolved oxygen, oxidation reduction potential, specific conductance, and turbidity. 
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Purging and sampling of the wells was performed with a bladder pump using low-flow 
methods, whereby pumping rates were set at a level that maintained static water levels 
or slightly increasing water levels during sampling. The pump was lowered into the well 
slowly to minimize suspension of sediments while setting the pump intake slightly above 
the center of the screen. Purge volume and water parameter stabilization requirements, 
as specified in the Final Site-Wide SAP (Jacobs 2004a), were achieved for all wells 
sampled by low-flow methods. Purge volume requirements were not achieved for low- 
yield wells that were purged dry. 

Several of the wells (AA2-BEDGW-001, AA3-GW004, and AA3-GW005) exhibited well 
yields too low to perform purging and sampling at low-flow rates within a 10-hour period. 
These wells were pumped dry and allowed to recover overnight. Additional purging was 
then conducted at low-flow rates before sampling, until water parameters stabilized. 

Bedrock wells AA3-BEDGW-001 and PB-BED-MW 19 exhibited well yields too low to 
meet purging requirements and sampling within a 10-hour period, while trying to 
maintain the initial static water level. These wells exhibited increased yields as the water 
level was lowered. The increase in the yield prohibited a complete purging of the well; 
therefore the pumping rate was reduced after approaching the purge volume 
requirements, allowing water levels to recover and water parameters to stabilize. 
Sampling was then performed at these reduced flow rates while the water levels 
continued to rise, thus meeting the objectives of low-flow sampling. 

Monitoring well IT-MW10 was sampled using a disposable %-inch diameter bailer, due to 
blockage in the casing near ground level. This condition was noted in the Second 
Quarterly Background Report (IT 2002), which precluded sampling from this well during 
the September - October 2001 and January 2002 sampling events. Since low-flow 
methods were not possible, the well was bailed dry to remove all stagnant water from 
the well. The well was sampled with a bailer upon recovery. Filtered metals analysis 
was collected in an unpreserved bottle and submitted for filtering at the lab. Water 
quality parameters were measured before and after sampling using a grab sample, as 
opposed to continuous undisturbed readings from a flow-thru cell. 

Sampling was performed on all monitoring wells after meeting the purge volume and 
water parameter stabilization requirements. Turbidity readings for many of the bedrock 
wells were often inaccurate due the accumulation of H'S bubbles on the inside of the 
flow-thru cell. In most cases the water appeared very clear. Due to the extremely cold 
outside temperatures, the sampling equipment was placed inside of a vehicle, to avoid 
freezing of the purge lines. Temperature readings were not considered for water 
parameter stabilization, due to considerable temperature swings inside the vehicle. 
Constant temperature swings were inevitable due to opening doors or hatches to adjust 
pump settings, to collect water level measurements, or to change purge buckets. Purge 
and sampling records are provided in Appendix G. 
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2.3 DECONTAMINATION PROCEDURES 

All down-hole equipment was decontaminated prior to use and in between each well. 
During drilling operations all down-hole equipment and tools were decontaminated using 
a high-pressure steam sprayer and potable water. The drilling tools were placed inside 
a decontamination pad constructed with high walls and designed to capture all 
decontamination fluids. 

During well development and sampling all down-hole equipment was decontaminated in 
accordance with the Final Site-Wide SAP (Jacobs 2004a), which included a potable 
wash, potable rinse, and a final rinse with ASTM Type II deionized water. Equipment 
included pumps, tubing, slugs, security cables, pressure transducers (trolls), and water 
level meters. 

Decontamination of the flow-thru cell and Horiba was not necessary since the flow-thru 
cell was disconnected just prior to sampling. Decontamination of the bladder pump and 
tubing was performed by immersing the pump and cycling the decontamination fluids 
through the entire system. The outside of the pump and tubing was also immersed and 
decontaminated. Rinsate samples were collected after decontamination by immersing 
the pump in a container of ASTM Type II deionized water and cycling water through the 
system. 

2.4 IDW MANAGEMENT 

All investigative derived waste (IDW) was managed in accordance with the Final Site- 
Wide SAP (Jacobs 2004a). Drill cuttings were containerized in 55-gallon open-top 
drums and labeled according to contents and location. Soil drums were staged on-site. 
Characterization sampling of soil IDW was performed at the conclusion of the 
piezometer and well installation activities. Six composite samples were collected: one 
from each set of drums associated with co-located shallow and bedrock well pairs (AA3- 
GW003 & AA3-BEDGW-002), (AA3-GW004 &AA3-BEDGW-003), one from AA3-GW- 
005, one from AA3-BEDGW-004, one composite of all AA2 piezometer borings, and one 
composite of all AA3 piezometer borings. Sample results indicated all soil IDW was non- 
hazardous. Soil IDW was transported on 28 January 2005 and disposed at an approved 
off-site facility. 

Liquid IDW associated with decontamination of drilling equipment and was containerized 
in 55-gallon closed-top drums on a daily basis. Purge water and decontamination fluids 
generated during well development and groundwater sampling were collected in 5-gallon 
purge buckets and transferred to 55-gallon closed-top drums, which were stored at a 
temperature-controlled indoor facility. Characterization sampling of liquid IDW was 
performed on 31 January 2005. One composite sample was collected from all liquid 
IDW drums. Sample results indicate the liquid IDW is non-hazardous. Liquid IDW is 
scheduled for transportation to an approved off-site facility on 29 April 2005. 
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3.0 ANALYTICAL PROGRAM 

The first round of groundwater sampling at the Acid Areas consisted of sample collection 
at thirteen groundwater monitoring wells at Acid Areas 2 and 3. The purpose of the 
groundwater monitoring samples is to determine impacts to the shallow and bedrock 
groundwater from the process facilities at the Acid Areas, and to collect data of 
appropriate quality to support a risk assessment and feasibility study. The groundwater 
monitoring samples were analyzed by USEPA SW-846 methodology capable of 
producing definitive data and EPA 60014-79-020, Method for Chemical Analysis of Water 
and Wastes for the water quality parameters. Full level four data packages including 
raw data chromatograms and calibration information were generated for data evaluation. 

3.1 ANALYTICAL PROGRAM AND METHODOLOGIES 

The analytical subcontractors supporting the Plum Brook Acid Areas Remedial 
lnvestigation were required to hold current letters of validation to perform analyses in 
support of the USACE Hazardous, Toxic, Radioactive Waste Center of Expertise, and 
maintain the certification for all applicable methods for the duration of the project. 
Ecology and Environment of Lancaster, NY performed the primary sample analyses in 
support of this program. Jacobs performed data verification and validation on 100% of 
the primary sample data per the guidance of Section 2.1 of the Site Wide Quality 
Assurance Project Plan included as part of the Final Site-Wide Sampling and Analysis 
Plan (Jacobs 2004a). 

ELAB of Nashville, Tennessee served at the quality assurance laboratory and analyzed 
splits of 10% of the primary samples. The primary and quality assurance laboratories 
used the same preparation and analysis methods to maintain adequate comparability of 
the data. Stratum Engineering of Bridgeton, Missouri evaluated the QA data and 
performed the comparison of the QA and primary data results. 

Laboratory analyses performed on the primary and quality assurance Acid Areas 
groundwater samples included: 

- VOCS by SW-846 5030182608 
- SVOCS by SW-846 352018270~ 
- PCBs by SW-846 8082 
- Nitroaromatics by SW-846 8330 
- Total and Dissolved Metals by SW-846 3005A16010B 
- Total and Dissolved Mercury by SW-846 7470A 
- Cyanide by SW-846 9012A 
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The following water quality parameters were performed on the primary samples only: 

- Turbidity by EPA 180.1 
- Hardness by EPA 130.2 
- Alkalinity by EPA 310.1 
- TOC by SW-846 9060 
- Total Dissolved Solids by EPA 160.1 
- Total Suspended Solids by EPA 160.2 
- Anions (chloride, nitrate, and sulfate) by EPA 300 

3.2 DATA QUALITY EVALUATION 

Jacobs evaluated 100% of the primary groundwater data collected in support of the Acid 
Areas RI. The data evaluation was performed in accordance with the requirements of 
the SAP (Jacobs 2004a), the guidance of EPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA 1999), and EPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review (USEPA 
1994). The Chemical Data Quality Report summarizing Jacobs' data evaluation in terms 
of precision, accuracy, representativeness, comparability, and completeness is provided 
in Appendix I. The qualifiers applied as part of the data evaluation are defined in Section 
2.0 of the Chemical Data Quality Report and the limitations implied by the qualification 
should be considered when reviewing the data. 

Stratum Engineering, an independent third party firm, performed the evaluation of the 
quality assurance sample data and comparison of the quality assurance data to the 
corresponding primary sample data. Stratum prepared a Chemical Quality Assurance 
Report as a result of their data evaluation in accordance with the requirements of the 
SAP (Jacobs 2004A) and the guidance of Chemical Quality Assurance for HTRW 
Projects (USACE HTRW-CX 1997). The Chemical Quality Assurance report is included 
as Appendix J to this report. 

The DQOs for this project were to produce scientifically and technically valid data of 
known quality that were complete, comparable with similar data types, and 
representative of the media sampled so as to be useable for its intended purposes. The 
data evaluation process utilizing the DQOs set forth in the SAP (Jacobs 2004A) resulted 
in the determination that the majority of the data set is valid and of sufficient quality to 
meet the objectives of the investigation. The only unusable data points are benzoic acid 
from the SVOC analysis for all 17 samples, and the metal selenium in four of the 17 
samples. All other analytes are 100% complete and usable as qualified. 
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4.0 INVESTIGATION RESULTS 

Site groundwater characterization results include water level data, slug test data, and 
analytical data. The discussion and presentation of this data has been separated into 
hydrogeological results and analytical results as presented below. 

4.1 HYDROGEOLOGICAL RESULTS 

Water level data was used to generate groundwater elevation contour maps, which were 
useful in determining gradients and flow direction for the shallow overburden and 
bedrock aquifers (Figures 4-1 through 4-5). Two separate shallow overburden contour 
maps were created: one based on piezometer data only (Figures 4-1 and 4-3), and the 
other based on permanent overburden wells only (Figures 4-2 and 4-4). In general both 
sets of data yield similar contour profiles. Groundwater elevation contour maps for the 
bedrock aquifer at AA2 were not generated because of limited data. Monitoring wells 
AA2-BEDGW-001 and PB-BED-MW19 represent the only bedrock wells at AA2 
monitored during this investigation. Site-wide bedrock groundwater contour maps 
provided in the 2004 Groundwater Data Summary and Evaluation Report (Shaw 2004) 
have been used to evaluate bedrock groundwater gradients at AA2. 

Shallow groundwater at AA2 flows eastward toward Pipe Creek. The drainage ditches 
to the north and south of the site also influence the shallow groundwater flow, as 
evidenced by the steep gradients on the northern and southern perimeter of the site. 
Shallow groundwater levels observed from the piezometers range from 1.3 to 8.6 ft bgs 
(Table 4-1). Shallow groundwater levels .observed from the permanent overburden wells 
range from 3.2 to 6.4 ft bgs (Table 4-1). 

Shallow groundwater at AA3 flows toward the center of the site and then westward 
toward the drainage ditch located on the western perimeter of the site. An underground 
drainage system was observed running north-south on the east side of the inner most 
railroad tracks. A discharge pipe was also observed on the east side of the drainage 
ditch near the center of the site. This drainage feature likely accounts for the shallow 
groundwater gradient observed at the site. Shallow groundwater levels observed from 
the piezometers range from 0.5 to 3.8 ft bgs (Table 4-2). Shallow groundwater levels 
observed from the permanent overburden wells range from 1.5 to 5.4 ft bgs (Table 4-2). 

Based on the bedrock groundwater contour map provided in the 2004 Groundwater Data 
Summary and Evaluation Report (Shaw 2004), bedrock groundwater at AA2 flows to the 
east, west, and north, away from a groundwater high situated in the center of the site. 
Bedrock groundwater levels observed from the existing wells at AA2 range from 12.3 to 
22.9 ft bgs (Table 4-1). Bedrock groundwater at AA3 flows to north, east, and south, 
away from a groundwater high located in the center of the site (Figure 4-5). Bedrock 
groundwater levels at AA3 range from 8.1 to 27.8 ft bgs (Table 4-2). 

Slug test data was used to determine hydraulic parameters for the shallow and bedrock 
aquifers. Hydraulic conductivities for each well were calculated using the Bouwer-Rice 
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Method and AQTESOLV software. An anisotropy ratio of 0.5 was assumed. Saturated 
thickness for the shallow groundwater aquifer was assumed to be equivalent to the 
height of the water column. Saturated thickness for the bedrock wells was estimated at 
60 ft. Various anisotropy values and saturated thickness values were used for 
experimental purposes to evaluate the range in results. A range of anisotropy values 
from 0.2 to 1 resulted in a minimal change of 2.5E-05 centimeters per second (cmlsec), 
while a range of saturated thickness values from 16.5 to 50 ft resulted in a change of 
2.OE-05 cmlsec. All results were within the same order of magnitude. 

Hydraulic conductivities calculated for the shallow overburden are 1.5E-04 cmlsec at 
AA3-GW003, 1 .OE-05 at AA3-GW004, and 5.3E-06 cmlsec at AA3-GW005. Hydraulic 
conductivities for the bedrock wells range from 1.2E-03 cmlsec at AA3-BEDGW-002 to 
2.4E-05 cmlsec at AA3-BEDGW-003. Slug test data, log plots, and calculation sheets 
are provided in Appendix H. 

4.2 ANALYTICAL RESULTS 

The following sections address the analytical results from the first round of groundwater 
sampling associated with the Acid Areas 2 and 3 RI. Prior sampling from the existing 
wells has been performed at these sites under different investigations, notably bedrock 
well PB-BED-MW19, which had been sampled seven times prior to this investigation, as 
a part of the site-wide groundwater investigation. Table 4-3 summarizes the sampling 
events to date for the various existing wells used for this investigation. Jacobs did not 
receive any groundwater data for monitoring wells AA2-GW002 and AA3-GW002, so it is 
unclear when these wells were sampled. 

Sample results were screened against the EPA Region IX Preliminary Remediation 
Goals (PRG) for groundwater. Sample results for bedrock groundwater were also 
screened against the draft background values for organic and inorganic constituents in 
bedrock groundwater as submitted in the 2004 Groundwater Data Summary and 
Evaluation Report (Shaw 2004). 

4.2.1 Overburden 

Arsenic exceeds the PRG screening value in overburden monitoring well AA3-GW005. 
Arsenic concentrations were measured at 12.5 micrograms per liter (ug/L) (dissolved) 
and 12.1 uglL (total) compared to the PRG value of 0.045 uglL. Background values 
have not been established for shallow groundwater; however, draft background levels for 
arsenic in bedrock groundwater is 7.4uglL. No other exceedances were observed. 

Other analytes detected in the shallow groundwater included VOCs and metals (Table 4- 
4). Contaminants found in soil at AA2 and AA3 (SVOCs and PCBs) during prior 
investigations were not detected in the shallow groundwater. The VOCs were detected 
only in AA2-GW002, and included cyclohexane, ethylbenzene, isopropylbenzene, 
methylcyclohexane, and xylenes, all at relatively low levels (Table 4-4). These 
contaminants are found in groundwater in most of the bedrock wells, which are 
associated with naturally occurring petroleum in the Delaware Limestone. AA2-GW002 
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was the only shallow well where bladder pump #2 was used. This pump was used for all 
of the bedrock wells. It is possible that residual amounts of contaminants were left in the 
pump after decontamination. Further sampling with a dedicated shallow well pump 
during round 2 will allow for further evaluation. 

Laboratory analysis for turbidity ranged from non detect (AA3-GW002, AA3-GW004, and 
MK-MWO9) to 6.63 NTUs in IT-MW10. Suspended solids were non-detect in all 
overburden wells. Other water quality parameters such as total organic carbon, 
alkalinity, hardness, total dissolved solids, nitrate, sulfate, and chloride are presented in 
Table 4-4. The Hach test results for Fe" and Mn" were all negative. 

For comparison purposes, analyte detections in shallow groundwater during prior 
sampling events are provided in Table 4-5. The maximum detection values for all 
analytes in shallow groundwater with the corresponding PRG and background values 
are presented in Table 4-6. 

4.2.2 Bedrock 

Arsenic was detected at levels above the PRG and draft background values at AA2- 
BEDGW-001. Arsenic concentrations were measured at 7.04 ug/L (dissolved) and 7.95 
ug/L (total) compared to the PRG value of 0.045 ug/L and a background value of 7.4 
ug/L. Benzene was detected above the PRG and background values at AA3-BEDGW- 
002, AA3-BEDGW-003, and PB-BED-MW 19. The maximum concentration was 41.8 
ug/L compared to the PRG value of 0.35 ug/L and a background value of 2.4 ug/L. 

Other analytes detected in bedrock groundwater include metals and VOCs (Table 4-7). 
Contaminants found in soil at AA2 and AA3 (SVOCs and PCBs) during prior 
investigations were not detected in the bedrock groundwater. VOCs detected in the 
bedrock groundwater include the following analytes with associated frequencies: 

2-Methylnapthalene 
Carbon Disulfide 
Chloromethane 
Cyclohexane 
Ethylbenzene 
lsopropylbenzene 
Methylcyclohexane 
Napthalene 
Toluene 
Xylenes 

(2 wells) 
(4 wells) 
(1 well) 
(all 5 wells) 
(all 5 wells) 
(4 wells) 
(all 5 wells) 
(3 wells) 
(all 5 wells) 
(all 5 wells) 

Laboratory analysis for turbidity ranged from 1.64 NTUs in AA3-BEDGW-002 to 56.1 
NTUs in AA3-BEDGW-003. Suspended solids were non-detect in all bedrock wells 
except for PB-BED-MW19 (5 mg/L). Because of the low suspended solids and overall 
clarity of the water, it is believed that chemical interference is causing elevated turbidity 
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results. Much of the bedrock groundwater exhibited either a green or black tint. Other 
water quality parameters such as total organic carbon, alkalinity, hardness, total 
dissolved solids, nitrate, sulfate, and chloride are presented in Table 4-7. The Hach test 
results for Fe" and Mn" were all negative. 

For comparison purposes, analyte detections during prior groundwater sampling events 
are provided in Table 4-8. The maximum detection values for all analytes in bedrock 
groundwater with the corresponding PRG and background values are presented in Table 
4-9. 
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5.0 PLANNED ACTIVITIES 

Round 2 groundwater sampling is scheduled to begin 21 April 2005. A subsequent 
quarterly groundwater monitoring report will be submitted no later than 90 days following 
sample collection. 

Water level measurements will be conducted at AA3-BEDGW-004, which remains as an 
open-hole completion. If no appreciable water has collected in the well, discussions 
between USACE and OEPA will be needed to determine future actions, to include 
abandonment. 

After review of both rounds of data, an evaluation of the need for continued monitoring 
will be conducted by the USACE in conjunction with the Ohio Environmental Protection 
Agency (OEPA). 
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Figure 2-1
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Locations at Acid Area 3

Aerial Photography from 1958.
Data mapped to Ohio State Plane North NAD83, map units are feet.
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Table 4-1 
Acid Area 2 - Groundwater Level Data (ft amsl) 

Location Groundwater Elevation 
1 1/8/2004) 1 111 0120041 12/2/20041 1/23/2005 

Overburden Wells 

Bedrock Wells 



Table 4-2 
Acid Area 3 - Groundwater Level Data (ft amsl) 

Installation Land Elevation Groundwater Elevation Location 
Date Elevation TOC 1 118/20041 1 111 0120041 12/2/20041 12/10/20041 112012005 

Piezometers 

Overburden Wells 

Bedrock Wells 
608.1 3 
608.15 
627.79 

593.85 
588.51 
592.97 

636.43 
638.30 
638.55 

634.1 0 
635.91 
635.92 

AA3-BEDGW-001 
AA3-BEDGW-002 
AA3-BEDGW-003 

101511 997 
1211 612004 
1 211 712004 



Table 4-3 
Historical Groundwater Sampling Events at Existing Wells 

Acid Area 2 Jun 1993 Dec 1994 Oct 1996 Nov 1997 May 1998 Sep-0ct 2001 Apr 2002 May 2004 Jan-Feb 2005 

Acid Area 3 



Table 4-4 
Detected Analytes in Shallow Groundwater (January 2005) 
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Table 4-4 
Detected Analytes in Shallow Groundwater (January 2005) 



Table 4-4 
Detected Analytes in Shallow Groundwater (January 2005) 



Table 4-5 
Detected Analytes in Shallow Groundwater (Prior Sampling Events) 



Table 4-5 
Detected Analytes in Shallow Groundwater (Prior Sampling Events) 



Table 4-5 
Detected Analytes in Shallow Groundwater (Prior Sampling Events) 



Table 4-6 
Maximum Detection Values in Shallow Groundwater (January 2005) 

Depth 
for Max 
Detect 

15.3 

15 

16.8 

12.85 

16.8 

16.8 

16.8 

16.8 

15.1 

15.1 

15.3 

15.3 

15.75 

Sample ID for Maximum Detection 

PBOW-05-GW-AA3-GW004-01A 

PBOW-05-GW-AA3-GW003-O1A 

PBOW-05-GW-AA2-ITMW 10-01A 

PBOW-05-GW-AA2-MKMWO9-01 A 

PBOW-05-GW-AA2-ITMWIO-O1A 

PBOW-05-GW-AA2-ITMW 10-01 A 

PBOW-05-GW-AA2-ITMW 10-01 A 

PBOW-05-GW-AA2-ITMW 10-01 A 

PBOW-05-GW-AA3-GW005-01A 

PBOW-05-GW-AA3-GW005-O1A 

PBOW-05-GW-AA3-GW004-O1A 

PBOW-05-GW-AA3-GW004-OlA 

PBOW-05-GW-AA2-GW002-01 A 

Method 
Type 

WetC 

WetC 

WetC 

WetC 

WetC 

WetC 

WetC 

WetC 

WetC 

WetC 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

Number 
of Non 
Detects 

0 

0 

7 

0 

4 

0 

7 

0 

0 

3 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

6 

6 

0 

0 

7 

6 

7 

7 

Analyte 

Alkalinity, Total (as CaC03) 

Chloride (as CI) 

Cyanide 

Hardness (as CAC03) 

Nitrogen, Nitrate (as N) 

Sulfate (as S04) 

Suspended Solids (residue. Non-filterable) 

Total Dissolved Solids 

Total Organic Carbon 

Turbidity 

1,3.5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4.6-Trinitrotoluene 

2,4-Dinitrotoluene 

25-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Amino-2,6-Dinitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Aluminum 

Aluminum (total) 

Antimony 

Antimony (total) 

Arsenic 

Arsenic (total) 

Barium 

Barium (total) 

Beryllium 

Beryllium (total) 

Cadmium 

Cadmium (total) 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

NTU 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

uglL 

uq/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Number of 
Usable 

Samples 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

Method 

E310.1 

E300 

SW9012 

€130.2 

E300 

E300 

€160.2 

E160.1 

SW9060 

E180.1 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW6010B 

SWGOIOB 

SW6010B 

SW6010B 

mg/LSW6OIOB 

SW6OlOB 

SW6010B 

SW6OlOB 

SW6010B 

SW6010B 

SW6OtOB 

SW601OB 

Date of 
Maximum 
Detection 

1130/2005 

112512005 

/ 1 

2/1/2005 

1/24/2005 

2/1/2005 

I 1 

2/1/2005 

2/1/2005 

2/1/2005 

1 1 

I 1 

/ I 

1 I 

I 1  

1 I 

I I 

I 1 

/ 1 

/ / 

/ I 

1 I 

I I 

I l 

I / 

I l 

I 1 

I I 

1/27/2005 

1/27/2005 

113012005 

1/30/2005 

l I 

1/26/2005 

I l 

I l 

Maximum 
Detected 
Result 

560 

78.6 

ND 

1110 

3.98 

308 

ND 

900 

2.68 

6.63 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.0125 

0.0121 

0.198 

0.206 

ND 

0.000156 

ND 

ND 

Minimum 

230 

2.08 

ND 

474 

ND 

30 

ND 

300 

1.25 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.0252 

0.0259 

ND 

ND 

ND 

ND 

Mean 

350 

16 

ND 

728 

0.594 

138 

ND 

556 

2.1 

2.13 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.00375 

0.0037 

0.0787 

0.0805 

ND 

0.000069 

ND 

ND 

Minimum 
Detected 
Result 

230 

2.08 

ND 

474 

0.071 

30 

ND 

300 

1.25 

1.64 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.0125 

0.0121 

0.0252 

0.0259 

ND 

0.000156 

ND 

ND 

Number 
of 

Detects 

7 

7 

0 

7 

3 

7 

0 

7 

7 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

7 

7 

0 

1 

0 

0 



Tab le  *-6 

Maximum Detection Values in Sha l low Groundwater (January 2005) 

Method 

Type 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

PCB 

PCB 

Analyte 

Calcium 

Calcium (total) 

Chromium 

Chromium (total) 

Cobalt 

Cobalt (total) 

Copper 

Copper (total) 

Iron 

Iron (total) 

Lead 

Lead (total) 

Magnesium 

Magnesium (total) 

Manganese 

Manganese (total) 

Mercury 

Mercury (total) 

Nickel 

Nickel (total) 

Potassium 

Potassium (total) 

Selenium 

Selenium (total) 

Silver 

Silver (total) 

Sodium 

Sodium (total) 

Thallium 

Thallium (total) 

Vanadium 

Vanadium (total) 

Zinc 

Zinc (total) 

PCB-1016 (Aroclor 1016) 

PCB-1221 (Aroclor 1221) 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgR 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

ugL 

ug/L 

Method 

SW6010B 

SWGOIOB 

SW6010B 

SW6010B 

SW6OlOB 

SW601OB 

SW6010B 

SW6010B 

SW6OlOB 

SW6010B 

SW601OB 

SW6OlOB 

SW6010B 

SW6OlOB 

SW6010B 

SW6010B 

SW7470A 

SW7470A 

SW6010B 

SW6010B 

SW6010B 

SW6OlOB 

SW601OB 

SW6OlOB 

SW601OB 

SW6OlOB 

SW6010B 

SW601OB 

SW6010B 

SW6OlOB 

SW601OB 

SW6010B 

SW6010B 

SW601OB 

SW8082 

SW8082 

Minimum 

74.7 

75.7 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

20.4 

20.7 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.277 

ND 

ND 

ND 

ND 

3.14 

3.19 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

.Minimum 
Detected 

Result 

74.7 

75.7 

ND 

0.000695 

0.00103 

0.00117 

0.00409 

0.0031 

0.0298 

0.165 

ND 

ND 

20.4 

20.7 

0.000567 

0.0513 

ND 

N D 

0.00306 

0.00415 

0.47 

0.277 

ND 

ND 

ND 

ND 

3.14 

3.19 

ND 

ND 

ND 

ND 

0.013 

0.0148 

ND 

ND 

Maximum 
Detected 

Result 

176 

184 

ND 

0.00077 

0.00279 

0.00263 

0.0442 

0.00693 

0.0649 

0.834 

ND 

ND 

69.9 

73.7 

0.296 

0.324 

ND 

ND 

0.00308 

0.00415 

2.33 

2.41 

ND 

ND 

ND 

ND 

36 

36.6 

ND 

ND 

ND 

ND 

0.109 

0.0828 

ND 

ND 

Mean 

120 

123 

ND 

0.000294 

0.0011 

0.00154 

0.00781 

0.00194 

0.0257 

0.151 

ND 

ND 

40.4 

41.5 

0.0669 

0.0789 

ND 

ND 

0.000758 

0.000912 

0.984 

1.26 

ND 

ND 

ND 

ND 

16.7 

17 

ND 

ND 

ND 

ND 

0.0306 

0.0282 

ND 

ND 

Number 
of Non 
Detects 

0 

0 

7 

5 

3 

1 

5 

5 

4 

5 

7 

7 

0 

0 

1 

3 

7 

7 

6 

6 

2 

0 

5 

5 

7 

7 

0 

0 

7 

7 

7 

7 

2 

2 

7 

7 

Number 
of 

Detects 

7 

7 

0 

2 

4 

6 

2 

2 

3 

2 

0 

0 

7 

7 

6 

4 

0 

0 

1 

1 

5 

7 

0 

0 

0 

0 

7 

7 

0 

0 

0 

0 

5 

5 

0 

0 

Number of 
Usable 

Samples 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

5 

5 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

Sample ID for Maximum Detection 

PBOW-05-GW-AA2-ITMW 10-01 A 

PBOW-05-GW-AA2-ITMWlO-OlA 

PBOW-05-GW-AA2-GW002-01 A 

PBOW-05-GW-AA3-GW003-01A 

PBOW-05-GW-AA3-GW003-01D 

PBOW-05-GW-AA3-GW005-01A 

PBOW-05-GW-AA2-GW002-01A 

PBOW-05-GW-AA3-GW005-OIA 

PBOW-05-GW-AA2-ITMW10-01A 

PBOW-05-GW-AA2-ITMWIO-01A 

PBOW-05-GW-AA2-ITMWIO-01A 

PBOW-05-GW-AA3-GW003-01 D 

PBOW-05-GW-AA3-GW003-01A 

PBOW-05-GW-AA3-GW003-01D 

PBOW-05-GW-AA2-ITMW 10-01 A 

PBOW-05-GW-AA3-GW004-01 A 

PBOW-05-GW-AA3-GW004-01 A 

PBOW-05-GW-AA3-GW003-01 A 

PBOW-05-GW-AA3-GW003-OID 

PBOW-05-GW-AA3-GW005-01A 

PBOW-05-GW-AA3-GW005-01A 

Date of 
Maximum 
Detection 

2/1/2005 

2/1/2005 

/ / 

1/26/2005 

1/25/2005 

1/25/2005 

1/27/2005 

1/26/2005 

1/27/2005 

2/1/2005 

I 1 

/ / 

2/1/2005 

2/1/2005 

1/25/2005 

1/25/2005 

/ / 

/ 1 

1/25/2005 

2/1/2005 

1/30/2005 

1/30/2005 

I l 

/ / 

/ / 

I I 

1/25/2005 

1/25/2005 

/ I 

I / 

I /  

/ / 

1/27/2005 

1/27/2005 

/ / 

/ / 

Depth 
for Max 
Detect 

16.8 

16.8 

15.75 

15 

15 

15.1 

15.75 

15.1 

16.8 

16.8 

16.8 

15 

15 

15 

16.8 

15.3 

15.3 

15 

15 

15.1 

15.1 



Table 4-6 
Maximum Detection Values in Shallow Groundwater (January 2005) 

Method 
Type 

PCB 

PCB 

PCB 

PCB 

PCB 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

Number of 
Usable 

Samples 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

, 7 

Analyte 

PCB-1 232 (Aroclor 1232) 

PCB-1242 (Aroclor 1242) 

PCB-1 248 (Aroclor 1248) 

PCB-1254 (Aroclor 1254) 

PCB- 1260 (Aroclor 1260) 

1.2,4-Trichlorobenzene 

1.2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2.4.5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethyiphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

2-Nitroaniline 

2-Nitrophenol 

33-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol (p-Cresol) 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acetophenone 

.Anthracene 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugL 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug1L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugL 

ug/L 

ug/L 

, 

Date of 
Maximum 
Detection 

1 I 

1 1  

I 1 

I I 

I 1 

I 1 

I I 

I 1 

1 1 

1 1  

I 1 

I 1 

I 1 

I 1 

I 1 

I 1 

I 1 

I I 

I 1 

I 1 

1 I 

1 I 

I I 

I I 

I I 

1 1  

I 1 

1 I 

1 1 

I 1  

1 1  

I 1 

I 1 

I I 

I 1 

, 1 1  

Method 

SW8082 

SW8082 

SW8082 

SW8082 

SW8082 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

ug/LmSW8270C, 

Number 
of Non 
Detects 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

, 7 

Sample ID for Maximum Detection 

. 

Minimum 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Mean 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

N D 

N D 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

, ND 

Depth 
for Max 
Detect 

Number 
of 

Detects 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

, 0 

Minimum 
Detected 
Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

N D 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 
Detected 
Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

, ND 



Table +-6 
Maximum Detection Values in Shallow Groundwater (January 2005) 

I 

Method 
Type 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

Sample ID for Maximum Detection 

Depth 
for Max 
Detect Analyie 

Atrazine 

Benzaldehyde 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g.h.i)perylene 

Benzo(k)fluoranlhene 

Benzyl alcohol 

Benzyl butyl phthalale 

Biphenyl (Diphenyl) 

Caprolactam 

Catbazole 

Chrysene 

Di-n-butylphthalate 

Di-n-octylphthalate 

Dibenz(a.h)anthracene 

Dibenzoturan 

Diethylphthalate 

Dimethylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,2,3-cd)pyrene 

lsophorone 

N-Nitroso-di-n-propylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

Naphthalene 

Nitrobenzene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Units 

ug/L 

ug/L 

ug/L 

uglL 

ug/L 

ug/L 

ugL 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

uglL 

ug/L 

ug1L 

ug/L 

ug/L 

ug/L 

ugR 

ug1L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

uglL 

ug/L 

ug/L 

Mean 

ND 

ND 

ND 

ND 

N D 

N D 

ND 

N D 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Number 
of Non 
Detects 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

Number 
of 

Detects 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Method 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

Number of 
Usable 

Samples 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

Date of 
Maximum 
Detection 

1 I 

1 I 

I I 

I I 

I 1 

I I 

1 1 

I 1  

I I 

I 1 

I 1 

I 1  

1 1  

1 I 

1 I 

I I 

I I 

I I 

1 1 

1 I 

1 I 

1 I 

I I 

1 I 

1 I 

I 1  

1 1 

I I 

1 1 

I 1  

I 1  

I I 

I 1  

I 1  

I I 

I I 

Minimum 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Minimum 
Detected 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

N D 

ND 

ND 

N D 

ND 

ND 

ND 

N D 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 
Detected 
Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 



Tab). .-6 
Maximum Detection Values in Shallow Groundwater (January 2005) 

Method 
Type 

SV 

SV 

SV 

SV 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

Analyte 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethy1)ether (2-Chloroethylether) 

bis(2-ChloroisopropyI)ether 

bis(2-Ethylhexy1)phthalate 

1,1 ,I -Trichloroethane 

I ,  1,2,2-Tetrachloroethane 

1 , I  ,2-Trichloro-I ,2,2-Trifluoroethane 

1 .I ,2-Trichloroethane 

I ,  1 -Dichloroethane 

1 -1-Dichloroethene 

1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane (EDB) 

1.2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

2-Butanone (Methyl ethyl ketone) 

2-Hexanone 

4-Methyl-2-pentanone (Methyl isobutyl ketone) 

Acetone 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

Units 

ug/L 

ug/L 

ugR 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

uglL 

ug/L 

ug/L 

ug/L 

ug/L 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Cyclohexane 

Dibromochloromethane 

Method 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Minimum 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

Number of 
Usable 

Samples 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

Minimum 
Detected 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Date of 
Maximum 
Detection 

I I 

I I 

1 I 

1 I 

I 1  

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

1 / 

I 1  

I I 

I I 

I I 

1 I 

I I 

1 / 

/ / 

I 1 

Maximum 
Detected 
Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

14.8 

ND 

Sample ID for Maximum Detection Mean 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Depth 
for Max 
Detect 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

14.8 

ND 

Number 
of 

Detects 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.16 

ND 

Number 
of Non 
Detects 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

6 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

/ I  

1 1 

I I 

I /  

/ / 

/ / 

1 / 

1 I 

I /  

/ I 

1/26/2005 

I I 

PBOW-05-GW-AA2-GW002-01A 15.75 



Table 4-6 

Maximum Detection Values in Shallow Groundwater (January 2005) 

Note the MEAN is calculated using the Detection Limit12 as the value for samples that did not have a detectable concentration 

Method 
Type 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

Analyte 

Dichlorodifluoromethane 

Ethylbenzene 

lsopropylbenzene (Cumene) 

Methyl Acetate 

Methylcyclohexane 

Methylene Chloride 

Styrene 

Tert-Butyl Methyl Ether (MTBE) 

Tetrachloroethene (PCE) 

Toluene 

Trichloroethene (TCE) 

Trichlorofluoromethane 

Vinyl chloride 

Xylenes, Total 

cis-l,2-Dichloroethene 

cis-1.3-Dichloropropene 

trans-1.2-Dichloroethene 

trans-1 -3-Dichloropropene 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ugR 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Method 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

Minimum 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Minimum 
Detected 

Result 

ND 

0.68 

0.325 

ND 

10.2 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

11.9 

ND 

ND 

ND 

ND 

Maximum 
Detected 
Result 

ND 

0.68 

0.325 

ND 

10.2 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

11.9 

ND 

ND 

ND 

NO 

Mean 

ND 

0.167 

0.0897 

ND 

1.5 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

I .83 

ND 

ND 

ND 

ND 

Number 
of 

Detects 

0 

1 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

Number 
of Non 
Detects 

7 

6 

6 

7 

6 

7 

7 

7 

7 

7 

7 

7 

7 

6 

7 

7 

7 

7 

Number of 
Usable 

Samples 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

Date of 
Maximum 
Detection 

1 / 

1/26/2005 

1/26/2005 

/ I  

1/26/2005 

I /  

/ / 

I I 

/ / 

/ / 

1 I 

/ / 

I /  

1/26/2005 

1 I 

l I 

1 I 

/ I  

Sample ID for Maximum Detection 

PBOW-05-GW-AA2-GW002-01A 

PBOW-05-GW-AA2-GW002-OlA 

PBOW-05-GW-AA2-GW002-01A 

PBOW-05-GW-AA2-GW002-01A 

Depth 
for Max 
Detect 

15.75 

15.75 

15.75 

15.75 
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Detected Analytes in Bedrock Groundwater (January 2005) 
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I able 4-8 
Detected Analytes in Bedrock Groundwater (Prior Sampling Events) 
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I dole 4-8 
Detected Analytes in Bedrock Groundwater (Prior Sampling Events) 





, dble 4-8 
Detected Analytes in Bedrock Groundwater (Prior Sampling Events) 



 re 4-8 
Detected Analytes in Bedrock Groundwater (Prior Sampling Events) 

PB-BED-MW 19 

PB-BED-MW 19 

PB-BED-MW 19 

PB-BED-MW 19 

PB-BED-MW19 

PB-BED-MW 19 

PB-BED-MW 19 

PB-BED-MW 19 

PB-BED-MW 19 

PB-BED-MW 19 

PB-BED-MWl9 

PB-BED-MW 19 

PB-BED-MW I 9  

4/4/2002 

4/4/2002 

4/4/2002 

4/4/2002 

4/4/2002 

4/4/2002 

4/4/2002 

4/4/2002 

4/4/2002 

4/4/2002 

5/5/2004 

5/5/2004 

5/5/2004 

1520 

15:20 

15:20 

15:20 

15:20 

15120 

15120 

15120 

1520 

15:20 

9130 

9130 

9:30 

PBOW-02-GW-PB-BED-MW 19-CB3013-34-34 

PBOW-02-GW-PB-BED-MW 19-CB3013-34-34 

PBOW-02-GW-PB-BED-MW 19-CB3013-34-34 

PBOW-02-GW-PB-BED-MW 19-CB3013-34-34 

PBOW-02-GW-PB-BED-MW 19-CB3013-34-34 

PBOW-02-GW-PB-BED-MW19-CB3013-34-34 

PBOW-02-GW-PB-BED-MW 19-CB3013-34-34 

PBOW-02-GW-PB-BED-MW19-CB3013-34-34 

PBOW-02-GW-PB-BED-MW 19-CB3013-34-34 

PBOW-02-GW-PB-BED-MW 19CB3013-34-34 

PB-BED-MW19-GW-DF3001-REG 

PB-BED-MW 19-GW-DF3001 -REG 

PB-BED-MW19-GW-DF3001-REG 

38.7 

38.7 

38.7 

38.7 

38.7 

38.7 

38.7 

38.7 

38.7 

38.7 

38.7 

38.7 

38.7 

SW6010 

SW8270 

SW8270 

SW8270 

SW8270 

SW8260 

SW8260 

SW8260 

SW8260 

SW8260 

E310.1 

E325.2 

E130.2 

Zinc 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

biM2-Ethy1hewl)phthalate 

Benzene 
Ethylbenzene 

Methylene Chloride 
Toluene 

Xylenes, Total 

Alkalinity, Total (as CaCO3) 

Chloride (as CI) 
-- -~ 

Hardness (as CAC03) 

31.3 

10 

6.1 

0.74 

9.7 

42 

16 

9.7 

18 

170 

1050 

229 
- 

662 

J 

J 

J 

J 

J 

J 

J 

J 

2.6 

0.87 

0.67 

0.72 

0.8 

12 

9.5 

8.5 

12 

30 

1.5 

54 

5 

20 

10 

10 

10 

10 

50 

50 

100 
- 

50 

50 

5 

100 

25 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L ~- 

ug/L 
ug1L 

mg/L 

mgk 

mg/L 

2.4 

~ ~ p p  

11000 

6.2 

4.8 

0.35 

1300 

4.3 
~- 

720 

210 

N l  

N 1 

N 1 

N 1 

N1 

N1 

N1 

N1 

N1 

N1 

N l  

N 1 

N 1 



I dole 4-8 
Detected Analytes in Bedrock Groundwater (Prior Sampling Events) 



. -ale 4-8 
Detected Analytes in Bedrock Groundwater (Prior Sampling Events) 



.,ole 4-8 
Detected Analytes in Bedrock Groundwater (Prior Sampling Events) 



. eole 4-8 
Detected Analytes in Bedrock Groundwater (Prior Sampling Events) 



I dble 4-8 
Detected Analytes in Bedrock Groundwater (Prior Sampling Events) 



Table 4-9 

Maximum Detection Values in Bedrock Groundwater (January 2005) 

Method 
Type 

WetC 

WetC 

WetC 

WetC 

WetC 

WetC 

WetC 

WetC 

WetC 

WetC 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

HE 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

Analyte 

Alkalinity, Total (as CaC03) 

Chloride (as CI) 

Cyanide 

Hardness (as CAC03) 

Nitrogen. Nitrate (as N) 

Sulfate (as S04) 

Suspended Solids (res~due. Non-l~lterable) 

Total Dissolved Sol~ds 

Total Organic Carbon 

Turbidity 

1.3.5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2.4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-D~nitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Amino-2.6-Dinitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Aluminum 

Aluminum (total) 

Antimony 

Antimony (total) 

Arsenic 

Arsenic (total) 

Barium 

Barium (total) 

Beryllium 

Beryllium (total) 

Cadmium 

Cadmium (total) 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg1L 

mg/L 

mgIL 

mglL 

mglL 

NTU 

uglL 

uglL 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

Method 

E310.1 

E300 

SW9012 

E130.2 

€300 

€300 

€160.2 

€160.1 

SW9060 

€1801 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW6010B 

SW6OlOB 

SW601OB 

SW6OIOB 

SW6010B 

SW6OlOB 

SW6010B 

SW601OB 

SW6010B 

SW6OlOB 

SW6010B 

SW6010B 

Minimum 

320 

16.1 

ND 

480 

ND 

1.21 

ND 

380 

1.46 

1.64 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.0762 

0.0744 

ND 

ND 

ND 

ND 

Minimum 
Detected 

Result 

320 

16.1 

0.0086 

480 

0.143 

1.21 

5 

380 

1.46 

1.64 

N D 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.00704 

0.00508 

0.0762 

0.0744 

ND 

ND 

ND 

ND 

Maximum 
Detected 

Result 

730 

323 

0.109 

846 

0.413 

23.6 

5 

1300 

5.24 

56.1 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.00704 

0.00795 

1.57 

1.64 

ND 

ND 

ND 

ND 

Mean 

560 

144 

0.0298 

659 

0.21 

8.42 

2.6 

836 

2.56 

32.9 

ND 

ND 

ND 

ND 

ND 

ND 

N D 

ND 

N D 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.00324 

0.0037 

0.587 

0.604 

ND 

ND 

ND 

ND 

Number 
of 

Detects 

5 

5 

3 

5 

4 

5 

1 

5 

5 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

5 

5 

0 

0 

0 

0 

Number of 
Non 

Detects 

0 

0 

2 

0 

1 

0 

4 

0 

0 

0 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

4 

3 

0 

0 

5 

5 

5 

5 

Number 
of Usable 
Samples 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Date of 
Maximum 
Detection 

1123/2005 

1/23/2005 

1/24/2005 

1/24/2005 

113012005 

113012005 

1/24/2005 

1/23/2005 

1/24/2005 

113012005 

1 I 

/ / 

I 1 

/ / 

I I 

/ / 

/ / 

/ I  

I 1  

/ / 

/ / 

I / 

I 1 

/ /  

1 I 

/ / 

/ I  

/ I  

1/27/2005 

1/27/2005 

1/24/2005 

1/24/2005 

I I 

1 I 

1 1  

I 1 

Sample ID for Maximum Detection 

PBOW-05-GW-AA3-BEDGW001-0 

PBOW-05-GW-AA3-BEDGW001-0 

PBOW-05-GW-PB-BEDMW 19-01A 

PBOW-05-GW-PB-BEDMWl9-01A 

PBOW-05-GW-AA3-BEDMW003-0 

PBOW-05-GW-AA3-BEDMWOO3-0 

PBOW-05-GW-PB-BEDMWI9-OIA 

PBOW-05-GW-AA3-BEDGW001-0 

PBOW-05-GW-PB-BEDMW 19-01A 

PBOW-05-GW-AA3-BEDMW003-O 

PBOW-05-GW-AA2-BEDGW001-0 

PBOW-05-GW-AAZ-BEDGW001-0 

PBOW-05-GW-PB-BEDMW 19-01 A 

PBOW-05-GW-PB-BEDMW 19-01A 

Depth for 
Max 

Detect 

47.75 

47.75 

38.7 

38.7 

47.95 

47.95 

38.7 

47.75 

38.7 

47.95 

37.75 

37.75 

38.7 

38.7 



Table +-9 
Maximum Detection Values in Bedrock Groundwater (January 2005) 

Method 
Type 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

MET 

PCB 

PCB 

Analyie 

Calcium 

Calcium (total) 

Chromium 

Chromium (total) 

Cobalt 

Cobalt (total) 

Copper 

Copper (total) 

Iron 

Iron (total) 

Lead 

Lead (total) 

Magnesium 

Magnesium (total) 

Manganese 

Manganese (total) 

Mercury 

Mercury (total) 

Nickel 

Nickel (total) 

Potassium 

Potassium (total) 

Selenium 

Selenium (total) 

Silver 

Silver (total) 

Sodium 

Sodium (total) 

Thallium 

Thallium (total) 

Vanadium 

Vanadium (total) 

Zinc 

Zinc (total) 

PCB-1016(Aroclor1016) 

,PCB-1221 (Aroclor 1221) 

Units 

mg/L 

mg/L 

mg/L 

mglL 

mglL 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

m@L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mgL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgL 

mg/L 

mg/L 

mg/L 

rngR 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

ug/L 

ug/L 

Method 

SW6010B 

SW6OlOB 

SW6OlOB 

SWGOIOB 

SW6OlOB 

SW6OlOB 

SW6OlOB 

SW6OlOB 

SW6OlOB 

SWGOIOB 

SW6010B 

SWGOIOB 

SW601OB 

SW6OIOB 

SW6010B 

SW6010B 

SW7470A 

SW7470A 

SW6OlOB 

SW6010B 

SW6010B 

SW6010B 

SW6OIOB 

SW6010B 

SW6010B 

SW6010B 

SW6OlOB 

SW6010B 

SW601OB 

mgASW6010B 

SW6OlOB 

SW6010B 

SW6OlOB 

SW6010B 

SW8082 

SW8082 

Minimum 

57.5 

59 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

30.4 

31.5 

0.0102 

0.00849 

ND 

ND 

ND 

ND 

11.1 

11.4 

ND 

ND 

ND 

ND 

41.6 

43.6 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Minimum 
Detected 

Result 

57.5 

59 

ND 

ND 

0.00113 

0.00121 

0.004 

ND 

0.131 

0.0557 

ND 

ND 

30.4 

31.5 

0.0102 

0.00849 

ND 

ND 

ND 

ND 

11.1 

11.4 

ND 

ND 

ND 

ND 

41.6 

43.6 

ND 

ND 

ND 

ND 

ND 

0.00956 

ND 

ND 

Maximum 
Detected 

Result 

150 

148 

ND 

ND 

0.00127 

0.00121 

0.004 

ND 

0.131 

0.913 

N D 

ND 

72.5 

71.3 

0.0938 

0.0906 

ND 

ND 

ND 

ND 

37.1 

36.2 

ND 

ND 

ND 

ND 

260 

260 

ND 

ND 

ND 

ND 

ND 

0.0191 

ND 

ND 

Mean 

96.2 

94.9 

ND 

ND 

0.000749 

0.000601 

0.00155 

ND 

0.0354 

0.201 

ND 

ND 

53.9 

53 

0.0346 

0.0332 

ND 

ND 

ND 

ND 

25.9 

25.4 

ND 

ND 

ND 

ND 

140 

141 

ND 

ND 

ND 

ND 

ND 

0.00639 

ND 

ND 

Number 
of 

Detects 

5 

5 

0 

0 

2 

1 

1 

0 

1 

2 

0 

0 

5 

5 

5 

5 

0 

0 

0 

0 

5 

5 

0 

0 

0 

0 

5 

5 

0 

0 

0 

0 

0 

2 

0 

0 

Number of 
Non 

Detects 

0 

0 

5 

5 

3 

4 

4 

5 

4 

3 

5 

5 

0 

0 

0 

0 

5 

5 

5 

5 

0 

0 

4 

4 

5 

5 

0 

0 

5 

5 

5 

5 

5 

3 

5 

5 

Number 
of Usable 
Samples 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Date of 
Maximum 
Detection 

1/24f 005 

1/24/2005 

1 / 

1 I 

1/24/2005 

1/27/2005 

I I 

I 1 

1/27/2005 

1/27/2005 

/ 1 

l I 

1/24/2005 

1/24/2005 

1M712005 

1/27/2005 

I /  

I I 

/ / 

/ / 

1/23/2005 

1/23/2005 

I /  

/ / 

/ / 

1 / 

1/23/2005 

1/23/2005 

l / 

I 1  

I I 

/ / 

1 I 

1/27/2005 

I I 

l I 

Sample ID for Maximum Detection 

PBOW-05-GW-PB-BEDMWI 9-01A 

PBOW-05-GW-PB-BEDMW 19-01A 

PBOW-05-GW-PB-BEDMW 19-01A 

PBOW-05-GW-AA2-BEDGWOOI-0 

PBOW-05-GW-AA2-BEDGW001-0 

PBOW-05-GW-AA2-BEDGWOOI-0 

PBOW-05-GW-PB-BEDMW 19-01A 

PBOW-05-GW-PB-BEDMW19-01A 

PBOW-05-GW-AA2-BEDGW001-0 

PBOW-05-GW-AA2-BEDGW001-0 

PBOW-05-GW-AA3-BEDGW001-0 

PBOW-05-GW-AA3-BEDGW001-0 

PBOW-05-GW-AA3-BEDGW001-0 

PBOW-05-GW-AA3-BEDGW001-0 

PBOW-05-GW-AA2-BEDGWOOI-0 

Depth for 
Max 

Detect 

38.7 

38.7 

38.7 

37.75 

37.75 

37.75 

38.7 

38.7 

37.75 

37.75 

47.75 

47.75 

47.75 

47.75 

37.75 



T a b l ~  --9 
Maximum Detection Values in Bedrock Groundwater (January 2005) 

Method 
Type 

PCB 

PCB 

PCB 

PCB 

PCB 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

SV 

Analyte 

PCB-1232 (Aroclor 1232) 

PCB-1242 (Aroclor 1242) 

PCB-1248 (Aroclor 1248) 

PCB-1254 (Aroclor 1254) 

PCB-1260 (Aroclor 1260) 

1.2.4-Trichlorobenzene 

1.2-Dichlorobenzene 

1,3-Dichlorobenzene 

1.4-Dichlorobenzene 

2.45-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2.4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

2-Nitroaniline 

2-Nitrophenol 

3,s-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol (p-Cresol) 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acetophenone 

Anthracene 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug1L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugiL 

ug/L 

ug/L 

uglL 

ug/L 

ug/L 

ug/L 

ugL 

ug/L 

ug/L 

Method 

SW8082 

SW8082 

SW8082 

SW8082 

SW8082 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

Minimum 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Minimum 
Detected 
Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.08 

N D 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

N D 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 
Detected 
Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5.47 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Mean 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.08 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Number 
of 

Detects 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Number of 
Non 

Detects 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

3 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Number 
of Usable 
Samples 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Date of 
Maximum 
Detection 

I 1 

I I 

I 1 

1 1  

1 1  

I I 

1 I 

I I 

I I 

1 I 

1 I 

I I 

I I 

1 1  

I I 

I I 

I I 

I 1 

113012005 

1 I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

1 I 

1 I 

I I 

I I 

I I 

I I 

I I 

I 1 

I 1 

Sample ID for Maximum Detection 

PBOW-05-GW-AA3-BEDMW003-0 

Depth for 
Max 

Detect 

47.95 
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Maximum Detection Values in Bedrock Groundwater (January 2005) 

Method 
Type 

SV 
- -  

SV 

SV 

SV 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

Analyte 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethy1)ether (2-Chloroethylether) 

bis(2-ChloroisopropyI)ether 

bis(2-Ethylhexy1)phthalate 

I,?, 1 -1richloroethane 

1,1,2,2-Tetrachloroethane 

1 ,I .2-Trichloro-l,2,2-Trifluoroethane 

1 ,1 .2-Trichloroethane 

I ,l -Dichloroethane 

I , I  -Dichloroethene 

1,2,3-Trichlorobenzene 

1,2.4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane (EDB) 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1.4-Dichlorobenzene 

2-Butanone (Methyl ethyl ketone) 

2-Hexanone 

4-Methyl-2-pentanone (Methyl isobutyl ketone) 

Acetone 

Benzene 

Bromochlorornethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Cyclohexane 

Dibromochloromethane 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

uglL 

ug/L 

uglL 

ug/L 

ug/L 

uglL 

ug/L 

ug/L 
uglL 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

og/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Method 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

Minimum 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.439 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

16.7 

ND 

.Minimum 
Detected 
Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.439 

ND 

ND 

ND 

ND 

0.203 

ND 

ND 

ND 

ND 

11.4 

16.7 

ND 

Maximum 
Detected 
Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

41.8 

ND 

ND 

ND 

ND 

0.661 

ND 

ND 

ND 

ND 

11.4 

96 

ND 

Mean 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

10.9 

ND 

ND 

N D 

ND 

0.359 

ND 

ND 

ND 

ND 

2.34 

46.1 

ND 

Number 
of 

Detects 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

0 

4 

0 

0 

0 

0 

1 

5 

0 

Number of 
Non 

Detects 
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5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

0 

5 

5 

5 

5 

1 

5 

5 

5 

5 

4 

0 

5 

Number 
of Usable 
Samples 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Date of 
Maximum 
Detection 

I I 

I I 

I 1  

I I 

1 / 

I I 

/ / 

I I 

/ /  

I /  

/ / 

I 1 

I 1 

I I 

I I 

/ / 

/ I  

I / 

I /  

/ I 

1 1 

/ / 

I / 

1130/2005 

I 1 

I I 

I I 

1 / 

1/25/2005 

I 1  

1 I 

/ / 

I I 

112512005 

113012005 

I I 

Sample ID for Maximum Detection 

PBOW-05-GW-AA3-BEDMWOO3-0 

PBOW-05-GW-AA3-BEDGW002-0 

PBOW-05-GW-AA3-BEDGW002-0 

PBOW-05-GW-AA3-BEDMW003-0 

Depth for 
Max 

Detect 

47.95 

52.4 

52.4 

47.95 
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Figure 5-1 
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Figure 5- 1 (continued) 
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Figure 5-1 (continued) 



EM 11 10-1 -4000 
1 Nov 98 

Figure 5- 1 
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Figure 5- 1 (continued) 
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Figure 5-1 (continued) 
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Figure 5-1 (continued) 
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Figure 5- 1 (continued) 
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Figure 5- 1 (continued) 



EM 1 1 10-1 -4000 
1 Nov 98 

SCAlE: 

. .........,................... . . .  .......... . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . .  . . . . . . . .  ......-. .. . . . . . . . " . .  ......................... .......... . . . . . . . . . _ . . . . . . . . . . . . . . _ . . . . . . . . . . . _ . . A  .._. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  .. . ...... . . . . ... .. i . .  .; -. -1. ;. .;-. .; .;. .;. . .;. .;... :. .;. ..:.-. ;-. ;. --;- .;. . . . . . . . . . . . . . . . . . .  . . . . . .  : .  . . . . . . . . . .  ....... ................................. ............ ................... . . . .  .. . . f . . . i  ...:... :.-.: :---: . . . . . . . . . . . . . . .  . . . .  . . . . . . .  . . . - .  . . . . . . . . . . . . . . . . . .  .. ..... ...... . ....... .. ...... ................ ....... ... ;...:...:...:...:.. .;fT.. .:. .....- , - \ .  -, ., ., .- -. * . . . I - .  -. . . . . - .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  ..-....... ............. -.-- ..................... ........................-...........-.............. " :...:-. . . . . . . . . .  . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . .  , . . . . . . . . . .  . . . . . . . . .  .....................- ..........,..., ..I...,.......,...,...._.......,...,......., . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . .  ........... :. . . - . . . . . . . . .  . . . . . . . . . . . . .  . : -. . : . . :. - - :* - . : . - - : . . -*. - :-. . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  ............. .......... ......... -.. L 4 ..--- C . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. ._- . a * . . . * . .  .-. ......... .- .................... .* ..~.-~-.-~.-.:..-~.-~.-.~-.-:...7.-~.--:-..~...7--~...:--.:---~.~, 

. . . . . . . . . .  . . . . . . . . . . . . . , . . .  . . . . . . . . . .  ...... .. ..........,...,.... - - . \ . . - 1 . -  .,.. ....,.. . *T.;&,Qj...;.--. ..............:....................... i .  . . . . . . . . . .  -I 
. . . . a .  - . .(_ * - . . . . . . . . . . , . . .  . . . . . . . . . .  . . . . . .  . . . . . . . . I ,  .. : .. ... I . .  .: I . .  -2.. .:. 2 . .  .I :. . .:. , . ....-.-.-. ........... ..:........ .......:... :....... ........... ............ ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. a * . . . .  . . . . . . . . . . .  . . . . . . . . . .  

. . . a .  . . . . . . . . . . . . .  . . . . . . . . . .  . . ..-...............-.............................-.............. " ...........-..-.. .-........-a...,....-..---, 
. . . a * . .  . . . . . . . . . . .  . . . . . . . . . .  . . . . . . .  . . . . . . . . . . .  . . . . . . . . . .  .... ... :-..:...;...:--.:. . -:. .-:.--:. .-:. .- :. ..;. ..; .- .:... i...:...: ..&-.:. . .;...:..:...;-..;. ..:..:...:...:...; . . . . . . .  . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

mmm 
?Bod-  6 1 1  A-5 z+3 R X  mu M Z -  no. ) ' toy 

Figure 5-1 



EM 1 1 10-1 -4000 
1 Nov 98 

Figure 5-1 (continued) 
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Figure 5- 1 (continued) 
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Figure 5-1 (continued) 
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Figure 5-1 



Figure 5-1 (continued) 
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Figure 5- 1 (continued) 
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Figure 5- 1 (continued) 
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Figure 5-1 (continued) 
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Figure 5- 1 (continued) 
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WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM 

FIELD REPRESENTATIVE: & I&&- j X! TYPE OF FILTER PACK: 5 d  
GRADIATION: 0 

DRJLLMG CONTRACTOR: Fmn A 3o 1l-b AMOUNT OF FILTER E& USED: 37s 1 bs 

DIULLMG TECHNIQUE: N 6 R.9 TYPE OF BENTONITE: k4 pbq - bar@& 
AUGER SIZE AND TYPE: 4"I" lu//.u, 3 & AMOUNT BENTONITE USED: -0  I b5 (100 &,&; ,,* &f ) 

BOREHOLE IDENTIFICATION: #A3 -Gd - 003 N P E  OF CEMENT: N/& 
BOREHOLE DIAMETER: -6"' 6 " AMOUNT CEMENT USED: d/# 
WELL IDENTIFICATION: AAS -&HI - D 0 3 GROUT MATERlALS USED: d/h 

WELL CONSTRUCTION START DATE: -0 C/ r I 
WELL CONSTRUCTION COMPLETE DATE: 12-3-04 DIMENSIONS OF SECURITY CASMG: & St& 

SCREEN MATERIAL: P\IC - O.O\Q TYPE OF WELL CAP: cfh & C~LP 
SCREEN DIAMETER: x'I TYPE OF END CAP: f \k+ -- 
STRATUM-SCREENED JNTERVAL (FT): 8'- / 8 ' 

COMMENTS : 
CASMG MATERIAL: P V C  
CASING DIAMETER: x '( - 

- SECURITY CASMG SPECIAL CONDITIONS 
,>---2L- --> A_-. \ -CM\A 'I F- I '  

--CASING LENGTH ABOVE GROUM, SURFACE ' z.6 

GROUND SURFACE POINT) 

GRAVEL BASE :; - FROST LINE 

BOlTOM OF PROTECTlVE CASING (5' BGS) 
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FILTERPACK 

1 '  

OEPMToTOPoFm.lERPACK 
. 5' 

8' 

DEPTH TO BA!S OF WELL S A N D C ~ ~ A R R L  I . . . . . . . , _ - -. - - - - - - - -- - - - 
LENGTH 

2( BOREHOLE DEPTH , 

NOTTOSCALE 

INSTALLED BY: l o b  6 - k  C k k )  INSTALLATION OBSERVED BY: h rkAe& 

DISCREPANCIES: 

Figure 5-2 



WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM 

FIELD REPRESENTATIVE: A/ krkGSS./ TYPE OF FILTER PACK: S& - ~ ; h -  
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Figure 5-2 



WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM 

FIELD REPRESENTATIVE: A/ &&es fb TYPE OF FILTER PACK: 5 d .  
I 

GRADIATION. -)/do 
DRILLING CONTRACTOR. Fron )r brr l / ~ &  9 AMOUNT OF FILTER PACK USED: 37s 1 6  

DRlLLING TECHNIQUE: / & / l o 4  & TYPE OF BENTONITE: bon/m,'& & 
AUGER SIZE AND TYPE: 4'/Y b/Llc, .s& AMOUNT BENTONITE USED: /go /bs  ' 

BOREHOLE IDENTIFICATION: /A3 - 6 4  - 005 TYPE OF CEMENT: 
I f  

,v /4 
BOREHOLE DIAMETER: A M O W  CEMENT USED: N/& 
WELL IDENTIFICATION: AA 3-6d - 0 0 s  GROUT MATERIALS USED: +/fi 

WELL CONSTRUCTION START DATE: / Z 'b -0 4 
WELL CONSTRUCTION COMPLETE DATE: lz-b-rcl DIMENSIONS OF SECURITY CASING: I" # 

SCREEN MATERIAL: PVC - 2" Z& - 0 . 0 f d  TYPE OF WELL CAP: f-h& Eep 
SCREEN DIAMETER: ,f TYPE OF END CAP: 41a-C- -fh& 
STRATUM-SCREENED MTERVAL (FT): 8'-/ 8 ' 

COMMENTS: 
CASING MATE=:, P VC - J&JL $0 
CASING DIAMETER: Z" 

SPECIAL CONDITIONS 
(describe and draw) 

GRAVEL BASE 

BOlTOM OF PROTECTIVE 

SECURITY CASMG 

ABOVE GROUND SURFACE 
" 

DIMENTION OF CONCRETE PAD 4' )I ' 

GROUND SURFACE (REFEENCE POINT) - FROST UNE 

CAslNG (5' BGS) 

I 

LEGEND 

8 FLTER PACK 

SAND - - 

SCREEN 
LENGTH 

-DEPlHMTOPOfBENMNmSEAL 1 

/ 

M TOP OF FILTER PACK 
. 

8' 

M BASE 

NOT TO SCALE 

METALLED BY: ~fhn INSTALLATION OBSERVED BY: A/ %&-4 q- 4- - 
DISCREPANCIES: - 

Figure 5-2 



WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM 

FIELD REPRESENTATIVE: 141 &#ad& TYPE OF FILTER PACK: ~d 
GRADIATION: 2 0 ,  40 

DRJLLING CONTRACTOR: F n n k  bn AMOUNT OF FILTER PACK USED: r s b  Ibs  

DRILLING TECHNIQUE: At? &f-4 OF BENTONITE: /ke //y~ 
AUGER SIZE AND TYPE. 3 ''8 0, AMOUNT BENTONITE USED: 25 \ b ~  

BOREHOLE IDENTIFICATION: A A 3 - d E m - m t  N P E  OF CEMENT: h r u k i b b  1 ~p d k b b  m-4  
BOREHOLE DIAMETER: 3 '43 " A M O W  CEMENT USED: 1%- 
WELL IDENTIFICATION: &3 - 46%~ -002 GROUT MATERlALS USED: - ~ r r m  c ~ w  4+- b. tk- J )  

WELL CONSTRUCTION START DATE: 12 * 3 - 0 
WELL CONSTRUCTION COMPLETE DATE: I t - , b : q  DIMENSIONS OF SECURITY CASING: 6 * dd 
SCREEN MATERIAL: PdC - D . o / ~ )  J/, 6 TYPE OF WELL CAP: i - p / d 9  p - w  cop 
SCREEN DIAMETER: zrr TYPE OF END CAP: 
STMTUM-SCREENED MTERVAL (FT). JS - SS ' 

COMMENTS: 5d ~''14~6- -- + ZG-S' 

SPECIAL CONDITIONS 
. - .- - .  . WELL CAP- '1 k- 
(describe and draw) 

- SECURITY CASING 

CASING LENGTH ABOVE GROUND SURFACE 

D I M N l O N  OF CON- PAD ''s 4 ' 

GROUND SURFACE (REFEENCE POINT) 

GRAVEL BASE l.il - FROST UNE 

''1-1 1 . 1  BOlTOM OF PROTECTIVE CASING (5' BGS) 

LEGEND 

@ FLYERPACK 

37.5 ' 

/ 

--~rn Tom OF FILTER PACK . 4'.* 

45' 

NOT TO SCALE 

INSTALLED BY: 2 0 b && INSTALLATION OBSERVED BY: A/ 'hb & & 
DISCREPANCIES: 

Figure 5-2 



WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM 

FIELD REPRESENTATIVE: Hard-+ TYPE OF FILTER PACK: jd 
GRADIATION: z o / . / o  

DRlLLMG CONTRACTOR: F-fk ~r;ff& AMOUNT OF FILTER PACK USED: /;rS 169 
J 

DRlLLMG TECHNIQUE: A;f h?~s&fq TYPE OF BENTONITE: hh p b  
AUGER SIZE AND TYPE: 3"'" br $ AMOUNT BENTONITE USED: Z S / ~  

BOREHOLE IDENTIFICATION: m3- BEDbd-003 TYPE OF CEMENT: c d  *> 
BOREHOLE DIAMETER: 3'/8" AMOUNT CEMENT USED: 1 2  0 2  
WELL IDENTIFICATION: A43 - BE- - o o GROUT MATERIALS USED: -trcm;u. h - m  b - h  -) 

WELL CONSTRUCTION START DATE: 1 X -4- o 
WELL CONSTRUCTION COMPLETE DATE: lZ-,7-$4 DIMENSIONS OF SECURITY CASING: 1 " 

SCREEN MATERIAL: ?c - 0.61 0 sf r f TYPE OF WELL CAP: 
SCREEN DIAMETER: 2'' TYPE OF END CAP: 
S'rblTuM-SCREENED MTERVAL (FT). YO' - 4S ' 
C A S M G M A T E W :  ?Jc - & d ~  * 
CASING DIAMETER: 2 *I=-- a.3e7 3- 23.5'- 

-e +- - sb' 

SPECIAL CONDIT 
'm 

_ -_-IONS SECURITY CMMG 
(describe and draw) 

CASING LENGTH ABOVE GROUND SURFACE 

DIMEKnON OF CONCRETE PAD J' 'd ' 

GROUND SURFACE (REFERENCE POINT) 

GRAVEL BASE 

SAND 

LEGEND 

GROW 

END CAP 

DEPTHTOBASEOFWEU. 

BOREHOLE DEPlH 

INSTALLEDBY: R b b  INSTALLATION OBSERVED BY: /4/ /A- 

DISCREPANCIES: 

Figure 5-2 



WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM 

FIELD REPRESENTATIVE: A/ M r C I /  TYPE OF FILTER PACK: d 
I .  GRADIATION: &[A 

DRlLLING CONTRACTOR: Fron bn& AMOUNT OF FILTER PACK USED: 
/ - L L"anmrl'us z,l-f7 , 

b- DRILLING TECHNIQUE: A;f -X?rff TYPE OF BENTONITE: b w  .- - i  q" -nu I* 9U.S -H6 
AUGERSIZE ANDTYPE: 3'/6 &I . 6;f. AMOUNT BENTONITE USED: S6 ibj 

Cc-+ bc*4snk/,=ort/&A .-cj; 
BOREHOLE IDENTIFICATION: A43 - B E W -  Oo'f lYPE OF CEMENT: 
BOREHOLE DIAMETER: 3 "d " AMOUE(T CEMENT USED: 150 (ji- L" ~ l l l d u s  

WELL IDENTIFICATION: A4 3 - &&cJ -& 4 GROUT MATERIALS USED: do g"eemd q" - HA 

WELL CONSTRUCTION START DATE: 
WELL CONSTRUCTION COMPLETE DATE: 12-11-04 DIMENSIONS OF SECURITY CASMG: 4'' -~bd 

SCREEN MATERIAL: "0- - O p  bk TYPE OF WELL CAP: L(II pu~&- C0-e 
- 

SCREEN DIAMETER: t~ 14 TYPE OF END CAP: - 
S?RATUM-SCREENED MTERVAL (FT). o p m -  b-b 

COMMENTS: b.6~ A T,;k ' ,LM-hi 5 p J= 
CASMG MATE-: 6" uk 27 ' ~ ~ 9 4 .  40 \ack 04 
CASING DIAMETER: 4' a )o 34.5 ' " 

SPECIAL CONDITIONS SECURITY CASING 
(describe and draw) 

ABOVE GROUND SURFACE ZJ" 

DIMnrnON OF CONCRETE PAD A- 

G R O W  SURFACE m C E  POINT) 

GRAVEL BASE 

BOlTOM OF PROTECTIVE CASING (5' BGS) 

--DEpmTOTOPOFFILTERPACX "Iq 

SAND CELLAR - 
LENGTH 

P I  fi B O W O L E  DEPTH 
75.5 ' 

LEGEND Fl 
FILlERPux 

NOT r0 SCALE 

MSTALLED BY: R bb ct lb MSTALLATION OBSERVED BY: &% &f&&f 

Figure 5 2  



Appendix D 
Photologs of Rock Cores 



Photograph Log No. D- 1 

Site: 
Acid Area 3 

D€scriptton: 

Rock Core: From Monitoring WeliAA3-BEDGW-002, 
interval 27 R bgs (upperripbt) to 35 A bgs (lower Lett), 

Phowgnah Date: December 19,2004 

Pbotagrmph No.: DSCN0419.SPG 

U - m n k  I d n n  Unn 



Photograph Log No. D-2 

.--TT 
m.m n ,- * ,,, 

. 
',. st- 

. .  . , .  

.-... 
* .... , 

, , 
,. _ ' - .  , 



Photograph Log No. D-3 

kmiptkm: 

Rock Core: F m  Monitoring WeU AA3-BEDGWd02, 
interval 41 R bga (upper right) to 51 ft bga (Iowa ldt). 



Photograph Log No. D-4 

*. 
AcidAres3 

Dcafrfptton: 

Rock Cart: Iim Monito141& Well AA3-BEDGW802, 
interval 51 ft bgs (upper right) to 56 A bps (lower I&), 



Photograph Log No. D-5 

Stte: 
Acid Area 3 

k r p l t l o n :  

Rook h. From Monitoring WeU AA3-BEDGW-003, 
iatmval24 A bgs (upper right) to 30 ff 9 in bgs (laver left), 

Pbatagrapb No.: DSCNO$lZ.JPO I 



Photograph Log No. D-6 

1 P N :  DSMDll5JPG I 



Photograph Log No. D-7 

Rock Cme: From Modtaring Wall AA3-BEDaW-003, 
internal 36 bgs (uppes' right) to 45 ft bgs (lows left), 



Photograph Log No. D-8 

Stber 
Acid Area 3 

Rook Core: From Mcmihring Well AA3-BEWW-OU3, 
interval 45 bgs (uppcr right) to 51 fi bgs (Iowa le@. 



Photograph Log No. D-9 

Dwdptk,n: 

Rock Core: From MonaOnng Well AA3-BEDGW004, 
htmal27 bgs (lowe light) to 34.5 ft bgs (upper left), 

I Photognph No.: DSCNW1O.JPG 



Photograph Log No. D-10 

Photograph No.: DSCNOQI 1 .PG 

site: 
Acid Area 3 

Dcserfptiao: 

Rock Core: Fmm Monitoriag Well AA3-BEDGW-004, 
interval 36 ff bga (upper I&&) to 45.5 ft bgs (lower left), 

- 



Photograph Log No. D- 1 1 

Site: 
Acid Area 3 

Dfacriptboll: 

Rock Core: From Monitering Well AA3-BELlGW-004, 
interval 45.5 ft bgs (tpper right) to 55.5 A bga (lower left), 

P h e b p p b  Date: December 19,2004 

Photograph No.: DSCN0401JPG 

* ' .. . . , , ,  ,,.. ~. , .. . ~ , ~ .  --- 1%" 0 " W " " v  



Photograph Log No. D-12 

Stte: 
Acid Area 3 

Deaeriptbn: 

Rock Core: F m  Monitoring Well AA3-BEDOWb04, 
intenal55.5 A bgs (upper right) to 55.5 A bgs (lower left), 

I 

Photograph Dote: lkmmber 19,2004 

Photograph No.: DSCNO4U.JPG 



Photograph Log No. D- 13 

- 
Sfte: 
Acid A m  3 

Dmdptlon: 

Rock Core: F m  Monitoritlg Well AA3-BEDGW-004, 
interval 65.5 ft bgs (upper right) to 75.5 ff bgs (lowex left), 

Pbbgrqb No.: DSCN0414.JPG I 



Appendix E 
Well Development Records. 



WELL DEVELOPMENT RECORD 
WELWIUOMETER ID ARJ-Gw-3 

SHEET I of 3 

p a o d  
PROJECTNAME: A'''&- z f ~ z ~ ~ ~ ~ ~ ~ ~  NO. : 35 &f ?3@q DATE: f Z - f 6 - 0 c /  + 1%-le-od 

LOCATION: A43 - 6d -00 3 DATE INSTALLED: 12-3-dd 

TOTAL DEPTH (FTOC) zoS3 q CASING DWETER 2" P ~ C  

METHODS OF DEVELOPMENT 

Swabbin6 0- o~~lcria ~ l a & & r  /"a-p 
equip me^^ ~ u n i n r f e d  pior m dmbpa 0 Yes 0 NO 
Dcsuik 

EQUIPMENT NUMBERS: k h  m b  e- U 2.2 %b u~ [ S c a d  -+N 4 
pH M u a  EC Lha f M u a  nunwmeta 

CASMG VOLUME INFORMATION 

PURGING NFORMATION: 

~e(wbtLk wd' L+ 3.15- 400 ,,,&IP& 

Figure 5-4 



WELUPIEZOMETER ID h 3  -6 w - 00 3 
SHEET 2 of -3 

p6ot.4 - kc;/ 
PROJECTNAME: r *5  PROJECT NO. : 3 5 ~ ~ 9 3 o L /  DATE: ~ Z - / V - O ~  

LOCATION: MS -6 (J - 00 3 DATE INSTALLED: 1 2 - 3  -o./ 

TOTAL DEPTH (FTOC) Z0.0  1 CASING DIAMETER 2'( PUC 

METHODS OF DEVELOPMENT 
Swabbing 0- d ~ m p l n g  ~ c v r i a  B/addaf  ?Q.IP 

Equipment dcsonuuntnrtcd ~ n o r  @a dmbpl Yes 0 No 

EQUIPMENTNUMBERS: /for; bt - urt g o  ,',a - +,m .ee4 
pH M u a  EC Maw T wb&y M u a  Tkmmeta 

CASING VOLUME MFORMATK)P( 

C8si1g ID ( i )  I 10 I 5 1 2 0  I 11 I 3.0 I 4 . 0 1  431 5.01 6.01 7 . 0 1  8.0 

Uair CIcig Volume (A) (pVII) / 0 W 1 0 W 1 0 16 1 0 1  ( 037 1 0.65 1 0.75 I 1.0 I 1.5 1 2.0 1 2.6 

PLJRG[NG INFORMATION: 

ELEV ATioN 

I MEAN 
SEA 
LEM. 

:- 
sad 

0 - 44011CN&cP&II 
Z b d L  bo OLP t+*+ -brg ""b 

Figure 5-4 



WELL DEVELOPMENT RECORD 
WELUPIEZOMETER ID 443-6~-00 3 

SHEET 3 of 3 

?@our - A& 
PROJECTNAME: A- Z+J R I. PROJECT N O . .  35 6M930J DATE: 12 -/?-oV 

LOCATION: AA3-Gw-003 DATE INSTALLED: 12-3-ocl 

TOTALDEPTH (FTOC) ZO.09  CUING DIAMETER Z" PJC 

METHODS OF DEVELOPMM 

Smbbing 0 s d~mping 0 ~ ~ r c r i k  B/abh.c PJ- /~  
Equipment dccacrclmni~ted prior to drw(opa Yes 0 NO 

CASING VOLUME INFORMATION. 

PURGING INFORMATION: 

kte.mdWdDcp(h(B) t o * D q  LL 

M e a n d  Wmr tevel D=@ (c) 4' OG II 

- llr.03 n Length of Sutic W a a  Cd- - - 
cr, (0 

wAn.m 
I MEAN 

SEA 
LEva 

Figure 5-4 



BACOSS Well Development Final Purge Water E-2 

Site: 

Acid Area 3 

Description: 

Development Water from Monitoring 
Well AA3-GW-003. 

Photograph Date: December 19,2004 

Photograph No.: DSCN0432-GW-003.JPG j 



WELL DEVELOPMENT RECORD 
-ID AA3-63 - cod 

SHEET 1 of 7 

PbW - r\;d 
PWECTNAM~: k-rq w PROIECTNO. 35e;*ww4 DATE: 1 2 - f a - 4  + IL-Z*-JV 

L O ~ ~ Q J :  hA3- 64 -004 DATE INSTALLD 12-*  - 04 

T O T A L ~ ( T T O C )  u).o~' CWRJGDLAM~R 2'' PJC 



WELL DEVELOPbiENT RECORD 

L O U T M N : ~ ~ * W  - ad DATE INSTALLfD: 1% -4 '84 

T M A L ~ ~  &-O(. CASlNGNGDUMmR 7" PlrC 



macorn Well Development Final Purge Water E-4 

Development Watar h m  Monito~@ 
Well AA3-CiW-004. 

Photograph D.te: December 19.2004 

Photograph No.: DSCN0430-GW-OW.JPG I 



P a w  - 
PROJECT NAME. kil k 2-LL PROJECT NO 3SBd 93o4 DATE: 12-/3-oq - 1z-17-oJ 

LOUTTON: ,.$AS-GU -cQS DATE INSTALLED: I 2 .b -0% 



LOCATION:/If3 -Bed 00s DATE INSTALLED. I Z -L -04 



JACOESS Well Development Final Purge Water - E-5 

Acid Area 3 

Descriptbn: 

Davtiopmem WaterfromMonitoring 
Well AA3-GW-005. 

Plmmpq~b No.: DSCN043404GW-005.JPG 



p e w  -n;P 
PROIECTNAME'A W @3 IFt PROJECTNO 356PfDH DATE. 1 7  -W-dJ 



~ * J A C  B Well Development Final Purge Water E-l 

'7':'" I.!, _ 1 

Davdopmmt Watsr from Moaitoring 
Well AA3-BELKiW-002. 

I 1 



wnuPmwmRm A A S - ~ - o o ~  
SKEET f of 2 

- 0 4  - 4u.d 
PROJECTNAME. 34- PROJECf NO 36 8J4 43.q DATE. 1 % - 2 0 - ~ . /  

LCCATLON: AA3-dP;Paw-o03 DATE INSTALLED: Iz - t7-04 



-la 4#3-&Fi%u)-obJ 
SHEET Z oi % 

PO@W - rk;8 
PROncTNW Anrr K 3  R X  PROJECTNO.. 35 BH9fO'f DATE: It-m-o* 

LOCATION: -&&a -003 DATE INSTALLED: sa- b l -  04 

TDTALDEPTH(FT0C) T2-m C A S I N G D ~  2'' PJC 



Well Development Final Purge Water E-3 

91tr: 
Acid Area 3 

Derrlptlon: 

D e v e l m  WWx &om Mmitming 
Wdl AA3-BEDGWaO3. 

i'hotoppb Date: December 19.2004 

Pbt-h No.: DSCN0433-BEWWW3.JPG 



Appendix F 
Land Survey Documentation 



NASA ACID AREA #2 - JACOBS ENGINEERING 1 1 / I  512004 
145504 
ABE 

NORTHING EASTING ELEVATION DESCRIPTION 
623767.2010 1914904.1250 636.11 RANSOM & MAINTENANCE MON 518" PIN, BENCHMARK 
623079.2970 1908141.6080 644.35 PATROL RD. 8 GATE 10 MON 518" PIN 
623897.0300 1908144.2050 642.61 PATROL RD. CORNER 112" IRON ROD 
623337.9090 191 041 6.4430 641.28 58-26 
623047.1 420 191 0004.01 90 640.92 PZ-05 (TOP OF PlPE ELEV. = 642.04) 
62321 8.7630 1909850.0300 640.82 SB-25 
6231 60.41 70 1909780.8920 640.36 SB-24 
623208.0730 1909726.6780 639.87 SB-28 
6231 67.5220 1909583.0330 639.6 SB-23 
623205.1700 1909379.1430 641.58 SB-22 
623271.4300 1909308.3440 641.72 SB-19 
623308.7770 1909370.6390 641.49 88-21 
623390.0450 1909336.7770 642.9 SB-20 
623238.2360 19091 10.3190 643.64 PZ-03 (TOP OF PlPE ELEV. = 646.15) 
623248.2040 1909054.831 0 643.62 58-1 8 
623263.0680 1908962.3220 643.79 88-27 
623284.9370 1908897.3000 643.6 SB-17 
623455.4820 190891 5.1 350 643.03 SB-16 
623083.1860 1908757.3900 643.55 PZ-02 (TOP OF PlPE ELEV. = 645.61) 
623550.8260 1908693.2540 642.73 PZ-01 (TOP OF PlPE ELEV. = 644.43) 
623474.4827 1910053.3862 640.54 PZ-04 (TOP OF PlPE ELEV. = 643.06) 
622994.1 441 1909460.7467 635.95 SWSD-02 
622948.8521 191 0305.4439 633.47 SWSD-03 
62301 5.8281 1908608.61 37 640.71 SWSD-01 

Level circuit: Elevation at point #97 ("0" in Open - 1st hydrant Ransom North Fox) of 642.46 was 
checked with point #94 (RRS - 3rd pole Ransom North Fox) of 641.94, these two points 
were used to establish elevation at the site. Site benchmark is the top of an iron pin in a 
monument box located at the intersection of Maintenance & Ransom Roads, as shown 
on attached Acid Area #3 drawing. Elevation = 636.1 1 

File: JHA6ldwgll45504/1455-AA2-3ldocslcoordinates 

NAD~1983~StatePlane~Ohio~North~FIPS~3401 -Feet 
Projection: Lambert-Conformal-Conic 
False-Easting: 1968500.000000 
False-Northing: 0.000000 
Central-Meridian: -82.500000 
Standard-Parallel-1 : 40.433333 
Standard-Parallel-2: 41.700000 
Latitude-Of-Origin: 39.666667 



NASA ACID AREA #3 - JACOBS ENGINEERING 1 111 512004 
145504 
ABE 

NORTHING EASTING ELEVATION DESCRIPTION 
623767.201 0 191 4904.1250 636.1 1 RANSOM & MAINTENANCE MON 518" PIN, BENCHMARK 
623734.5780 191 6064.4070 635.28 MAINTENANCE, 1 ST E OF RANSOM MON 5/8" 
62161 9.4600 1914969.7980 642.38 RANSOM & FOX MON 518" PIN 
623753.1 550 191 3467.2920 641.05 MAINTENANCE & RR TRACK RR SPIKE 
623953.7300 1914745.3010 635.84 PZ-04 (TOP OF PlPE ELEV. = 638.71) 
623942.1 440 191 4697.51 10 635.60 SB-24 
624050.7360 191 4736.7620 636.1 2 SB-23 
6241 67.3060 191 4660.0440 635.66 58-22 
6241 85.3850 191 4525.7950 636.06 SB-26 
624220.0530 191 4500.491 0 636.1 7 PZ-05 (TOP OF PlPE ELEV. = 638.37) 
624037.01 60 191 4493.4500 636.38 SB-25 
624240.6680 191 4775.2450 635.97 SB-21 
624426.6450 191 4755.8790 635.83 SB-19 
624376.3200 191 4629.4440 636.56 SB-20 
624457.1 860 191 4945.4870 636.43 PZ-03 (TOP OF PlPE ELEV. = 639.1 9) 
624560.9490 191 4783.771 0 636.1 7 SB-18 
62471 1.6600 191 4720.5250 635.39 SB-17 
625078.6780 191 471 2.8820 636.1 9 SB-16 
624900.0500 191 4447.6330 637.02 PZ-02 (TOP OF PlPE ELEV. = 638.62) 
624269.3580 191 41 86.0330 635.35 SB-29 
624435.7370 1 91 4371.6770 628.47 SWSD-02 
623846.4087 191 4390.2624 628.00 SWSD-03 
625625.1 455 191 4330.1 191 629.96 SWSD-01 
625327.371 4 191 4485.7099 636.34 SB-28 
625028.3748 191 4494.4727 636.35 SB-27 
625292.4727 1914712.8041 632.65 PZ-01 (TOP OF PlPE ELEV. = 634.84) 

Level circuit: Elevation at point #97 ("0" in Open - 1 st hydrant Ransom North Fox) of 642.46 was 
checked with point #94 (RRS - 3rd pole Ransom North Fox) of 641.94, these two points 
were used to establish elevation at the site. Site benchmark is the top of an iron pin in a 
monument box located at the intersection of Maintenance & Ransom Roads, as shown 
on attached Acid Area #3 drawing. Elevation = 636.1 1 

File: JHA6/dwg/l45504/1455-AA2-3/docs/coordinates 

NAD-1983-Stateplane-Ohio-North-FIPS-3401 -Feet 
Projection: Lambert-Conformal-Conic 
False-Easting: 1968500.000000 
False-Northing: 0.000000 
Central-Meridian: -82.500000 
Standard-Parallel-1 : 40.433333 
Standard-Parallel-2: 41.700000 
Latitude-Of-Origin: 39.666667 



NASA MONITORING WELLS - JACOBS ENGINEERING 
ACID AREA #3 

GROUND TOP OF PIPE 
NORTHING EASTING ELEVATION ELEVATION 
623677.6863 1 91 5004.5541 635.86 637.85 
624497.9775 1 91 4651.8770 635.97 638.26 
624341.31 58 1 91 4463.4575 636.24 638.31 

File: JHA6/dwg/l45504/1455-AA2-3/docs/wells 

NAD-1983-state plane-Ohio-North-FIPS-3401 -Feet 
Projection: LamberLConformal-Conic 
False-Easting: 1968500.000000 
False-Northing: 0.000000 
Central-Meridian: -82.500000 
Standard-Parallel-1 : 40.433333 
Standard-Parallel-2: 41.700000 
Latitude-Of-Origin: 39.666667 

145504 
ABE 

DESCRIPTION 
AA3-GW-003 
AA3-GW-004 
AA3-GW-005 



Appendix G 
Groundwater Sampling Field Data Forms 



Figure 5- 7 

GROUNDWATER SAMPLING FIELD DATA FORM 

Location ID: bc;d 4- 3 COC Sample Numbers ? @ 6 r ~ , O b - 6 & .  Ad3 .GdooZ . 0th 

Plume Area: lo14 Well Number: A43 - moo 2 
Arrival DateISarnple Time: 1 / Z I  /OS 1 /045 
Sampling Method : Blsdcbc . L P  / CDJ ~ L ~ Y L )  / W L  5+&; 1 8 . d  

'P 

Pump# 1 I Pump Length a"- 4r b+& 

Dedicated Pump Used NQ 

Weather: 
L f A ,  5 -"47 ,  z o : z s *  

Wdl Total Depth : 25 fi BTOC. Screened Interval : 8 -25 -/8.=5 fi BTOC. 
Background PID Reading : PPM. Well PID Reading : 0 PPM 
Static Water Level : 4.17 R BTOC. Pump Set Depth : I f .  ZI ' R BTOC 
LNAPLS Present : DNAPLS Present : 

Purge volume calculations: 
(Dc) Casing diameter (inches) 2 , (H,) Length of saturated screen interval (feet) /o , 

11 

(Db) Well boring diameter (inches) 8 , (P) Effective porosity of filter pack (dimensionless) = 0.3 

(A) Well Screen Unit Volume = 0.041 (Dc)* (H,) - - \ .L 

(6) Saturated Filter Pack Unit Volume = 0.041 [(D~)' - (D~)'] (HS)P = 7 . 3 2  

(C) Total Unit Volume = (A) + (8) - - 8.42 

(D) Purge Volume = 3 ' (C) - - ZG. 6 

Anal. 

Collected 

3 *-do F' 
4 r r ( L  

J Y Looa d 
&+ 

Sample Duplicate: NO i; YES - Well Number 
MSIMSD Sample: NO J; YES - Well Number: 
 insa ate Blank: NO 1; YES - Well Number: 
Fmld Blank: NO YES - Well Number: 

22~70809\i:\~ I W O ~ I L E R P C \  w 1-01 5r4.'00~ 

Note: R is the user's responsibility to verify with their supervisor that they are using the most current 
version of this document. 



WelllD A-43- 0 ~ 0 0 2  

Sample Date: 1 - 2 - 0 4 

Figure 5 -7 

GROUNDWATER SAMPLING FIELD DATA FORM 
(continued) 

Flnal Well Purglng - Fleld Water Quality Measurement Table 



Field Equlpment: PIDIOVA SN: Calibration Date: 1 f 2 1 (05 Initials : AFd 

&,ba- 32t. +EW SN: 9283 o 4 G Calibration Date: 1 / z / / ~ s  Initials : /IF# 

~ l d d m a u u n m * l 1 ~ 1 s ( o 1 ~ ~ m ~ s @ ~ )  Fomcunpktedby: &a-5 
Date : I \ Z ~ \ O S  

'Field Dev(etbm Msde : 

22K7080BU:Wluhvill~HfRWSBH9301PB Bum Qrd 2Ukllv. Doca\Sltewi& FSP\Work Inaructlona\WI-OlSR2.MX: 5-May-04: 232327 

Note: It Is the user's responsibility to verify with their supervisor that they are using the most current version of this document. 



Figure 5- 7 

GROUNDWATER SAMPLING FIELD DATA FORM 

~ocation ID: P C ; ~  A- 3 COC Sample Numbers Fr30d. 05.613 .&&316&~ 6d 00 4 - d C A 
Plume Area: mi& 
Arrival DateISample Time: 1 - X I -  oq 
Sampling Method : glad& LC+@ q1.2~ 

Pump# 2 . 1 pump length 3(. " - /DO' ~ 4 4  

Dedicated Pump Used IJ* 

Weather: Calk, ~(~,,-*e ~ O O - L S O  

Well Total Depth : 56- zc ft BTOC. Screened Interval : q0.25 -55CS ft BTOC. 
Background PID Reading : 0 PPM. Well PID Reading : 0 PPM. I 

Static Water Level : 26-30 ft BTOC. Pump Set Depth : 4 3 -  7 5  ft BTOC x'-- at qbeTS 
LNAPLS Present : DNAPLS PreSnt : 

Purge volume calculations: , \5 
(D,) Casing diameter (inches) Z , (Hs) Length of saturated screen interval (feet) %L , 

be* 
(Db) Well boring diameter (inches) 6 , (P) Effective porosity of filter pack (dimensionless) = 0.3 

(A) Well Screen Unit Volume = 0.041 (D~)' (Hs) = 2.4 

(B) Saturated Filter Pack Unit Volume = 0.041 [(D~)' - (D~)'] (Hs)P = 6 -O 

(C) Total Unit Volume = (A) + (B) = s.4 
(D) Purge Volume = 3 ' (C) = 25-3 

WQC Sampling: Sample Duplicate: NO J; YES - Well Number 
MSIMSD Sample: NO Z; YES - Well Number: 
~insatb Blank: NO /. YES - Well Number: 
Field Blank: NO f YES - Well Number: 

Samp!e Crew (Print): 

*ad&? , fi&- O W - 5  fcontinues) 

ZK70809\i:\WINWORD\BOILERPL\ WI-015r4.DOC 

Note: R is the user's responsibility to verify with their supervisor that they are using the most current 
version of this document. 



Well ID AA3- fx b w - Z A M  Figure 5 -7 

Sample Date: I -23 - 0 5  GROUNDWATER SAMPLING FIELD DATA FORM 
(continued) 

Flnal Well Purglng - Fleld Water Quallty Measurement Table 



Fleld Equlprnent: PlDlOVA SN: Calibration Date: Initials : 

L j K Z Z D  SN: Calibration Date: 1 ' 2 8< Initials : A *I 
cbG ~ C I  ~d 0- .A 1-23 -05 . 9 X8) ,,JC I' 29-65  a d  

'Field Deviations Mbde 

22K70808\1:Wa~hvilleHtRW\35BH9301PB Bum (3rd 2Ukllv. DocsWlowid. FSP\Work h8Iructi0n8\WI-OlSR2.DOC 5-May-04: 23:23:27 
Note: It is the user's responsibility to verify with their supervisor that they are using the most current version of this document. 



Figure 5- 7 

GROUNDWATER SAMPLING FIELD DATA FORM 

Location ID: 4- ' COC Sample Numbers ? B D W . O S .  b a . ? B .  b E b u 1 ' l -  0th 

Plume Area: fl LA Well Number: ? b BE b - rq 
Arrival DateISample Time: 1-24 -05 1 b o b  
Sampling Method : B i d &  ? o m o  I $Led 

Weather: ~oiB, 5-4 + \ a r k  , \so - 30' 

Well Total Depth : 6 2 -  2 fi BTOC. Screened Interval : 2L.Z - Sl. 2 fi BTOC. 
Background PID Reading : PPM. Well PID Reading : 0 PPM. 
Static Water Level : 25.  I 5 fi BTOC Pump Set Depth : 3 5  7 fi BTOC ;*& *+ 3.'' ' 
LNAPLS Present : DNAPLS Present. 

Purge volume calculations: ,, , 
(D,) Casing diameter (inches) Z . (Hs) Length of saturated screen interval (feet) 2 5  , 

(Db) Well boring diameter (inches) .I" , (P) Effective porosity of filter pack (dimensionless) I 0.3 

(A) Well Screen Unit Volume = 0.041 (Dc)' (H,) - - -0 

(B) Saturated Filter Pack Unit Volume = 0.041 [(DB)~ - (DC)'] (Hs)P = 3-7 

(C) Total Unit Volume = (A) + (0) 

(D) Purge Volume = 3 (C) 

W Q C  Sampling: Sample Duplicate: NO 1; YES - Well Number 
MSMSD Sample: NO YES - Well Number: 
flinsaie Blank: NO d; YES Well Number: 

Fdd Blank: NO J, YES - Well Number: 

Sample Crew (Print): 

A\ tkcrb*, P 4 c . i ~ ~  0- (continues) 

22K70809\i:\WINWORD\BOILERPL\ WI-015r4.bOC 

Note: It is the user's responsibility to verify with their supervisor that they are using the most current 
version of this document. 



well ID PB - &L='dc~- 19 Figure 5 -7 

Sample Date: 1-24- OS GROUNDWATER SAMPLING FIELD DATA FORM 
(continued) 

Flnal Well Purglng - Fldd Water Quallty Measurement Table 

I 

Temp Sp. Cond. Turbidity DO ORP 
(C) pH (mslcm) (NTUs) (mg/L) (mV) Comments 

Tlme. Depth to Purge Total Stab. Para. Stab. Para. Stab. Para. Stab. Pare. Stab. Para. Stab. Para Stablllzation 
Water (ft) Rate Purge Parameters 

(mVmln) (gal) ( i 0.0 deg.) ( t 0.2 ) ( t3.Y") (t 10%) (i looh) (+I- 10 mV) 

1 ~ 4 5  25, I 5 Zoo 2 .b 5.50 1.39 0 .0  0.00 - 144 4.6 

t t . 15  2'. 'i: Z O O  3 .o 9 . 1  6.qo 1.3% 463 * of6 D A 194 
\ L b O  2 7 . d  35* Y.0 8.9 5.1'4 1.69 ~ 7 . 9 ~  0.00 - /9t *--x -Row pk 
1230 28.89 4% 7.5 9 . 9  5.4 I sG8 ~ 5 . 2 ~  0.00 - /& D U ~ G  4 AN. 
1300 31. sa #SO /3.S /a. 3 4.95 /. dr 8 4 . 0 ~  o .OO - 171 

1130 32. t 0  5 5 0  17.5 9. d 4/. a0 1 . 8 6  SL(r 0.00 - 174 &&A Lr.$ 
13% 32.%0 $50 %0,5 9 .# j. 93 /. 90 63.8 0.00 - 18% ~ o c r ~ d t & ~ + ,  rr/;hr5 

lq 80 zq.5b 250 7Z.Xo 9 . 2  5. d 3  l .41 71. t 0.00 a I N  4 4  .4= p w a  - WUC& 
lCrl5 28.30 zso 13 .3  8- Z. 5 . 0 8  r.90 72.5 0.  00 - 10q f/w k & *I& -b ICI- 

' *30 Z-.L'4 ZSO 2'1 .O q- 1 S.bq I .  #G 45.b 9.00 L I O ' L  I 

IJL( 5 27.14 250 25.0 8.s 4.47 /. 40 6 r .  4 0 . 0 a  - 47s x/yLJIPI 0 f i C " d -  
I%OO ZG 43 250 ZG .o "I2 re 3G 1-  8 5  89. o 6-00 - / O t  a flw &In 
i 5 t j  u . 9 7  250 27 .O 4 a 3  5. 17 1 .85 94. ? a. 00 - /8Z 

V 

I530 XG.80 2 50 Z g . 0  8 .S 5.02 1 .  81 98.3 0 .00  - /7G 
1545 ZG .1S 250 29 -0 9.0 4.93 t.00 3%. \ 0 . 0 0  - /73 
I G O D  26.32 ZJO 30.0 8 .3  4.q/ 1.84 rs.7 0.00 - I73 

3- A W  

I 7----1--p I - 

22KI~Washvill~-HTRW\95BH9301PB Bum 2~)db. ~ o a s n d d .  FSP\WO& 1n~ructlons\~i-015~2.00~ 5-May-04: 23:23:27 
Note: It is the user's responslblllty to verlfy with their supervisor that they are using the most current version of this document. 
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Fleld Equlpment: PIDtOVA SN: Calibration Date: Initials : 

h ~ b - k  0 ~ t ) c O  
W S N :  Calibration Date: / /z  ~ / O S  Initials : 

FIM m e a r u r a ~ t  protocols ro~bwved wmt no amptimr ( Y I K ) ~ o n n  can- by : P\ 
Date: \-'~4-0s 

22K70808U:WruhvilleHTRW\35BH9301 PB Bum Grd m i v .  Doca\SItewih FSP\Work Instrudlona\Wl-01 SR2.WC 5-May-04: 23:23:27 

Note: A is the user's responslblllty to verify wlth their supervisor that they are uslng the most current version of this document. 



Figure 5- 7 

GROUNDWATER SAMPLING FIELD DATA FORM 
hLdL ha& c 

Location ID: MK - fhwD 4 COC Sample Numbers ?BOW - 0 5 . 6 ~  . ( tkZ  F \ K W D S  . O I  R 
Plume Area: kJ 1 A Well Number: hfi - mwo 4 
Arrival DateISarnple Time: I - 24 - 05 1 15 90 
Sampling Method : b \ a ~ L  9 u  ,-P 1 1 o u ,  q L e d  

Weather: 
Co , 5 dw qrrr- , rsO- 3 8  

Pump# 1 . 

Well Total Depth : 18- I ft BTOC. Screened Interval : 7.85 - 17.06 ft BTOC. 
Background PID Reading : PPM. Well PID Reading : 0 PPM. 
Static Water Level : 6, @I ' ft BTOC Pump Set Depth : 8.05 fi BTOC ;-kb td I \ -  8s ' 
LNAPLS Present : DNAPLS Present : 

Pump Length 36" - Sbr && 

Purge volume calculations: ,, 1 

(D,) Casing diameter (inches) , (H,) Length of saturated screen interval (feet) \O , 

(Db) Well boring diameter (inches) . (P) Effective porosity of filter pack (dimensionless) = 0.3 

Dedicated Pump Used IJ 

(A) Well Screen Unit Volume = 0.041 ( D ~ ) ~  (H,) - - \ .b 

(6) Saturated Filter Pack Unit Volume = 0.041 [(DB)' - (DC)'] (Hs)P = q - 0  

(C)  Total Unit Volume = (A) + (6) - - 5.b 

(D) Purge Volume = 3 ' (C) - - \b.q 

Analytical Parameters 
.LJ 

Collected Parameters Method Preservatives 
J 40 ct tw;le r l oc  L I4.e 

4 *lW& 

QAIQC Sampling: Sample Duplicate: NO F; YES - Well Number 

MSfMSD Sample: NO YES - Well Number: 
 insa ate Blank: NO J; YES - Well Number: 
F d d  Blank: NO z; YES - Well Number: 

Sample Crew (Print): 

**r, , Mz.1-A 0- 
Icontinues) 

22K70809\i:\WINWORMBOILERPL\ WI-015r4.bOC 

Note: It is the user's responsibility to verify with their supervisor that they are using the most current 
version of this document. 



we11 ID MK YMLSOq Figure 5 -7 

Sample Date: i / J ~ / c  5- GROUNDWATER SAMPLING FIELD DATA FORM 
(continued) 

Flnal Wdl Purglng - Fleld Water Quallty Measurement Table 

2 2 K 7 ~ . \ N a s h v i l e H T R W W ~ l P B  Bum Qrd Whr. DagWvulde FSP\Work InMntctlm\Wl-O15A2.DOC 5-May-04; 23:23:27 
Note: It Is the user's responslblllty to verlfy with thelr S U ~ ~ W ~ S O T  that they are using the most current version of this document. 



Field Equlpment: PIDIOVA SN: Calibration Date: Initials 

Calibration Date: - tJ-oS Initials : ,4Fcr 

Fleld measurement protocols tollorred wfth no mesptlons ( Y I FT ) Fwm #wnpMsd W : 0 

Date : I -24 -05 

'Field Devialbm Made 

22KlOBoB\I:Wa~hvill~-HTRW\35BHS301 PB Bum Qrd 2\Ddlv. bc~\SitewlC FSP\Work InstruclIons\W1-015R2.DOC 
5-May-04: 23:23:27 

Note: It is the user's responslblllty to verify wAh their supervisor that they are using the most current version of this document. 



Figure 5- 7 

GROUNDWATER SAMPLING FIELD DATA FORM a h  ~b 

Location ID: A b- 3 COC Sample Numbers ? b ~ .  06.6ul A & 3  '(,&003 . D L A 1 OI ~ [ g  t D 
Plume Area: N \A Well Number: h3- 6 w  00 3 
Arrival Date/Sample Time: ' ' 2s ' 0  1540 
Sampling Method : b\.rbbk Pd-0 - O w  a 

pump# I . Pump Length ad' db '&6* 
Dedicated Pump Used r~/h 

Y 
Weather: 

? ~ v + l ~  a b u 2  LOLO , ~ 5 " - 3 S  

1 

Well Total Depth : 20 - 25 ft BTOC. Screened Interval : I< - 2 0 fi BTOC. 
Background PID Reading : PPM. Well PlD Reading : 0 PPM. 
Static Water Level : 3.7 I ' ft BTOC. Pump Set Depth : I \ fi BTOC ;fibL &+ 1 4 '  
LNAPLS Present : DNAPLS Present : 

Purge volume calculations: 
(Dc) Casing diameter (inches) , ((HI Length of saturated screen interval (feet) 10 , 

I (  

(Db) Well boring diameter (inches) 6 , (P) Effective porosity of filter pack (dimensionless) = 0.3 

(A) Well Screen Unit Volume = 0.041 (D~)' (H,) - - \ .b 

(6) Saturated Filter Pack Unit Volume = 0.041 [(D*)' - ( D ~ ) ~ ]  (H~)P = 4.0 

(C) Total Unit Volume = (A) + (6) - - 5.b 

(D) Purge Volume = 3 ' (C) = lb.9 

QAIW Sampling: sample Duplicate: NO -; YES Well Number ~;lk by d 04 5-e 
MSIMSD Sample: NO J ; YES - Well Number: 
 insa ate Blank: NO Z; YES - Well Number: 
Field Blank: NO d; YES - Well Number: 

Sample Crew (Pht): 

Icontinues) 

UK70809\i: \WINWO~llGRPL\ WI-015r4.bOC 

Note: A is the user's responsibility to verify with their supervisor that they are using the most current 
version of this document. 



Well ID A43 a bU3 003 

Sample Date: GROUNDWATER SAMPLING FIELD DATA FORM 
(continued) 

Flnal Well Purglng - Fleld Water Ouallty Measurement Table 

22~708OB\l:\Nerhv1llbmRW\35BH930IPB Bum Qrd ZWdIv. h.Wlerrldm FSP\Work h.tructlo~\W~015R2.DOC 5-May-04: 2 3 2 3 : ~  
Note; It Is the UWS re~ponsiblllty 10 vetlty with their supervisor that they are using the most current version of this document. 



Fletd Equlprnent: PIDIOVA SN: Calibration Date: Initials : 

hLpr;L& O Z L M  
+St SN: Calibration Date: 1 /2 5 / d  Initials : 6 4  

F I ~ I ~  rneasurem~t protocols  tot^ wfth no exwptlons ( Y I w ) ~omr corn- by : & A a k 5 4 - q  , 
Date: I - u - 0 5  

' F i  Devlatbns Made : 

22~7080BU:WashvillsHTRWU5BH9301PB Bum Qrd 2U)ellv. DmsSitddr FSP\Work Instrucliondwi-015RZ.M)C 
5 - M a y a  23:23:27 Note: It Is the user's responsibllhy to verify with their supervisor that they are using the most current version of this document, 



Figure 5- 7 

GROUNDWATER SAMPLING FIELD DATA FORM 

~ocation ID: A&& A- 3 COC Sample Numbers P80d-oS-d4.&&3 B f i i d - 2  - 
Plume Area: Well Number: & 63 - 6 8LTbw - 002 
Arrival DateISample Time: 1 ' 5 - 0 5 1 \qso 
Sampling Method : gld-&~ 0 u-.m - L+r, 4b.u 

pump# . pump ~ e n m  3 ~ " -  /ool A ~ A  ( 
I Dedicated Pump Used t& 1 

Well Total Depth : 57- hS A BTOC. Screened Interval : c(7.4 - 57. .( ft BTOC. 
Background PID Reading : PPM. Well PID Reading : 0 PPM. 
Static Water Level : 29 0 04 ft ETOC Pump Set Depth : 4% 4 n ~ T O C  ; ,t s 1 -4 ' 
LNAPLS Present : DNAPLS Present : 

Purge volume calculations: 
(Dc) Casing diameter (inches) 2 , (Hs) Length of saturated screen interval (feet) 10 , 

I d  

(Db) Well boring diameter (inches) 4 , (P) Effective porosity of filter pack (dimensionless) = 0.3 

(A) Well Screen Unit Volume = 0.041 (D,)* (Hs) - - \.iQ 

(B) Saturated Filter Pack Unit Volume = 0.041 [(D~)' - (D~)'] (Hs)P = \ .q-I 

(C) Total Unit Volume = (A) + (B) - - 3.01 

(D) Purge Volume = 3 ' (C) - - 9 -2 

QAIQC Sampling: Sample Duplicate: NO L; YES Well Number 
MSIMSD Sample: NO -; YES Well Number: 
 insa ate Blank: NO L; YES - Well Number: 
Fad  Blank: NO YES - Well Number: 

Sample Crew (Print): 

A/ # & r r ( c ~ ~ ~  , hh/o B-J- 5 icontinnuts) 

UK~OWJW\WINWORMBOILERPL\ ~1-015r4.bOC 

Note: It is the user's responsibility to verify with their supervisor that they are using the most current 
version of this document. 



Well ID &&3.8mm.om Figure 5 -7 

Sample Date: I ZGT GROUNDWATER SAMPLING FIELD DATA FORM 
(continued) 

Final Well Purging - Field Water Quality Mmsunrment Table 

, 
22K70808\1:\NashvlllbHTRWU5BH9301 PB Bum Old 2U)ellv. Docr\SItoMde FSP\Work Imt~ctlm\Wl-O1SR2.DOC 5-May-04; 23 23 27 
Note: It is the user's responsibility to verlfy with their supervisor that they are using the most current version of thls document. 



Fleld Equipment: PIDIOVA SN: Calibratlon Date: Initials 

+,;& 0 t t ) r b  
+St SN: Calibration Date: I / Z S / O  J Initials : &Pcf 

Fleld rneasuremeht protocols followed wRh no exceptkmr ( Y I W ) Fwm compMsd by : /4/ - 0-5 
Date: \ - tS- -05 

'Field Deviatbos Made 

221(7080mI:\NsshviIIbHfRW\35BH9301 PB &Im Grd 2U)div. Docs\Sltewlda FSP\Work Inst~ctlons\Wl-Ol5R2.DOC 5-May-04: 232327 
Note: It Is the user's msponslblllty to verity wlth thdr supervisor that they are using the most current version of this document. 



Figure 5- 7 

GROUNDWATER SAMPLING FIELD DATA FORM 

~ocation ID: A &b 7.- COC Sam* Numbers P%od.oS .o@ AAZ-  & k & o \  - 01 A / O\C 
Plume Area: 3 1~ Well Number: m- B ~ ~ G W J  - 00 I . 
Arrival DateISample Time: I -'LC - 0s / \-Zl-Og \250 

SamplingMethod: Per-0 - S b d  

Dedicated Pump Used @ .'l& 
Weather: 

edJ-, *my 

Well Total Depth : (15-5 ft BTOC. Screened Interval : h r S  - q S . s f t  BTOC. 
Background PID Reading : PPM. Well PID Reading : 0 PPM. 

Static Water Level : 14. I \ ft BTOC. Pump Set Depth : 33.75 R BTOC ;K* sut er-4 31r -lS 
LNAPLS Present : DNAPLS Present : 

Purge volume calculations: ,, 
(Dc) Casing diameter (inches) 2 , (Hs) Length of saturated screen interval (feet) \5 , 

11 

(Db) Well boring diameter (inches) 6 , (P) Effective porosity of filter pack (dimensionless) = 0.3 

(A) Well Screen Unit Volume = 0.041 (D,)' (H5) - - 2.4 

(B) Saturated Filter Pack Unit Volume = 0.041 [(DB)' - (DC)*] (Hs)P = L.0 

(C) Total Unit Volume = (A) + (B) 

(D) Purge Volume = 3 (C) 

Analytical Parameters 

Collected I Parameters I Method 

q\* doc-  
4 - + ~ o  *' 
.,,.bcr qks S u e ,  3- , ti ;Croa-r 4- 
' *5ms 

d 5 ,  3 0 ' ~  
\ St.5QJ 

PD'Y cy 0"'s- 
z* U3.w.t 

Preservatives I 

W Q C  Sampling: Sample Duplicate: NO V/; YES - Well Number 

MSIMSD Sample: NO ; YES - Well Number: . 
RinsateBlank:  NO^; Y E S d  Well Number: r 2- l-zB-6 
Field Blank: NO d; YES - Well Number: D C  

Sample Crew (Ptint): 

f i l  t-k&de$,+cl , t4-\a.~ 0- 
fcontinues) 

22K70809\i:\WINWORD\BOILERPL\ WI-015rd.DOC 

Note: It is the user's responsibility to verify with their supervisor that they are using the most current 
version of this document. 



Well ID A A I -  BEb63- 00 \ Figure 5 -7 

Sample Date: GROUNDWATER SAMPLING FIELD DATA FORM 
(continued) 

Final Well Purglng - Fleld Water Quallty Measurement Table 

s k u  w *  pu 0 7  r - 2 7 - 0 5  . 
1 SD. Cond. 1 ORP 

rime 

09l.Is 

Comments 
Stabilization 

1115 
1130 
1145 

i-o 
\ 21s 
1230 
l tq5  
\I50 

Parameters 
Depth to 
Water (ft) 

21.@2 

Final Field Parameters 

11 . Is 
10.35 
lS.30 
18 -32 
re .zs 
t8 .ZO 
18.18 
~ D N Q . & ; ~  

22K70808\1:\Nashville-HTRWU5BH9301 PB Bum Qrd 2\Dellv. Dom\Sltewlde FSP\Work Ind~clIo~\WI-015R2.MH: 5-May.04: 23.23 27 
Note: It Is the user's responsibility to verify with their supewisor that they are using the most current version o f  this document. 

Purge 
Rate 

(mUmln) 

L O 0  

\ 2 O  

I Z O  

100 

\ b ~  
95 
9s 
4s 

smh~'dm 
I 

Total 
Purge 
(gal) 

3.5 

13.25 
44.0 
14.5 
l5.0 
Is. C 
16.25 
1 6 . 7 5  

(c)' 

Stab. Pam. 

( t 0.5 deg.) 

9 -q 

8.3 
g.0 
8 - 3  
7 .6  
7.3 
7 . 1  

6.9 

pH 

Stab. Para. 

( i 0.2 ) 

7. ID 

I 

6.87 
6 . 9 5  
6. $7 
6.72. 
G .7 1 
6.M 
6 a t 5 7  

(m~lcm) 

Stab. Para. 

(t3%) 

0.7 IL, 

1- 3 9  
1. 3 7  
/- 37 
1. 37 
1- 37 
f -  37 
1- 37 

(NTUs) 

Stab. Para. 

( + l o%)  

SO .7 

9 . 3  
39.7 
26. / 
27 .8  
35 .7  
39.0 

*/Sl 3 

( m a )  

Stab. Para. 

( * 1 Ooh ) 

0 -76 

(m V) 

Stab. Para 

(+I- 10 mV) 

' 259 

6.00 

0 4  UO 
0.00 
0.00 
o .OO 
Q .oO 
0 -00 

' Z o a  
- 274 - 2 9 9  
- 319 
- 3 5 1  
' 349 
- 349 



Field Equlpment: PID/OVA SN: Calibration Date: Initials : 

+%6P+ & r , k  r ) % z Z  &/ Calibration Date: /- zb - D S Initials : PP/ 
y3w w a / - 27 -0s A-rY 

Fleld measursment protocols followed wfth k axceptlons ( Y I a Form canpkw by : A/ /fkh-~@ 
Date : 1 - 2 7  -05 

22K70808\1:\Nashvill8HfRWSBH9301PB Bum (3rd W i v .  Docs\Sltatbi& FSP\W& Inrt~&ons\WI-015R2.DOC 5-May-04: 232327 
Note: It Is the user's msponslbiilty to verify wlth their supervisor that they am using the most current version of this document. 



Figure 5- 7 

GROUNDWATER SAMPLING FIELD DATA FORM 

~ocation ID: Arrd A- 2 COC Sample Numbers ?- -0s.64. hht .  Qwooz ot A 
Plume Area: &/A Well Number AA 2- G@@ t 
Arr~val DateISample Time: I OX&- 05  1 \bZo 
Sampling Method : B /dk r##R - forr & 

I '  

Weather: 
SMLOUC( 

, 7g 
Well Total Depth : Ll ft BTOC. Screened Interval : /0,;6 ft BTOC. 
Background PID Reading : PPM. Well PID Reading : 0 PPM 
Static Water Level : S. 96 ft BTOC. Pump Set Depth : , 7 ft BTOC 
LNAPLS Present : DNAPLS Present : 

Purge volume calculations: ,, 
(D,) Casing diameter (inches) f . (H,) Length of saturated screen interval (feet) /O , 

#I  

(Db) Well boring diameter (inches) bh, , (P) Effective porosity of filter pack (dimensionless) = 0.3 

(A) Well Screen Unit Volume = 0.041 (DJ* (Hs) - - \. b 

(0) Saturated Filter Pack Unit Volume = 0.041 [(DB)' - (0~)') (Hs)P = 4.0 

(C) Total Unit Volume = (A) + (B) - - 5- b 

(D) Purge Volume = 3 ' (C) 

W Q C  Sampling: Sample Duplicate: NO YES - Well Number 
MSJMSD Sample: NO I; YES - Well Number: 
~insatb Blank: NO L; YES - Well Number: 
Fdd Blank: NO L; YES - Well Number: 

Sample Crew (Print): 

k \  wdq , CIdm 0-5 
Icontinues) 

22K7W:\WINWORD\BOILERPL\ WI-015r4.h  

Note: It is the user's responsibility to verify with their supervisor that they are using the most current 
version of this document. 



Well ID JIA2 - G&OOZ 

Sample Date: 

Figure 5 -7 

GROUNDWATER SAMPLING FIELD DATA FORM 
(continued) I 

Final Well Purglng - Fldd Water Quallty Measurement Table 

22K7080BU:Washvllle-WRW\35BH9301PB Bum Grd 2Ddhr. Docr\Slhwldr FSP\Work lnstNctlm\Wl~O1SR2.DOC 5-May-04; 23:23:27 
Note: It is the user's responslbl~lty to verify with their supenrisor that they are using the most current version of this document. 



Field Equlprnent: PlDlOVA SN: Calibration Date: Initials : 

/-j6r,-k 3 K L I  aJ/ Calibration Date: / - 26 -0 T Initials : y~ 
-F&u,Sh/o 4 

b-rL- Oh k<$br;d d L  ~ C ( S  .*.SIX Y & scUc --d -A- 
5 - 4  - ~ c r A  4L 4 y c  ( . J A ~  LLrY 45- s-. 

22K7OBMM.WashviIlsHTRW\35BH9301PB Bum Ord 2\Ddiv. DuaSllswldr FSP\Wodc Instrucflons\Wl-OI5R2.DOC 5-May-04: 23.23:27 
Note: It is the user's rasponslblltty to vertfy with their supervisor that they are using the most current version of this document. 



Figure 5- 7 

GROUNDWATER SAMPLING flELD DATA FORM 

~ocation ID: &ff3. WAY 005 COC Sample Numbers ?Bow. 05 R 4 3 .  -005 . Dl A / O IC, 
Plume Area: w [A  Well Number: 0 n3 . & S - 
Arrival DatefSample Time: \ - W - o S  / 1-27-05 
Sampling Method: B\-Cck ?u*P I p u r u ,  dv\y / COW k 

0 W-rccrc;) 
pump# ' . pump length 3" - & 
Dedicated Pump Used 

Weather: &Ld l  , 5-4 ;3- 
Well Total Depth : a- 3 5  ft BTOC. Screened Interval : 10 - 1 - a,\ ft BTOC. 
Background PID Reading : PPM. Well PlD Reading : 0 PPM. 
Static Water Level : 5, 1 ' ft BTOC. Pump Set Depth : \4 t fi BTOC 
LNAPLS Present : DNAPLS Preen! : 

Purge volume calculations: ,, 
(Dc) Casing diameter (inches) 2 , (H,) Length of saturated screen interval (feet) lo , 

* I  

(Db) Well boring diameter (inches) 6 , (P) Effective porosity of filter pack (dimensionless) = 0.3 

(A) Well Screen Unit Volume = 0.041 (D,)' (Hs) - - \.b 

(B) Saturated Filter Pack Unit Volume = 0.041 [ ( D ~ ) ~  - ( D ~ ) ~ ]  (Hs)P = L\ dl 

(C) Total Unit Volume = (A) + (B) - - 5- 1P 

(D) Purge Volume = 3 ' (C) 

Anal - 
Collected 

3 6  ..CO *! 

tical Parameters 
I I * 

Parameters I Mettrod 1 preservatives 1 

QAIQC Sampling: Sample Duplicate: NO ,/; YES - Well Number 
MS/MSD Sample: NO J; YES - Well Number: 
flinsaie~lank: ~ O & ~ ~ ~ ~ ~ e l l ~ u m b e r :  r A r h  P.g. a h r  A- o n  b-Z$-oh 

Field Blank: NO 1; YES - Well Number: ? 6 ~ 0 - 0 ~ - 6 4 -  hA3. bLl>e D\C. 

Sample Crew (Print): 

22K70809U:\WIWORD\BOILERPL\ ~1-015r4.bOC 

Note: It is the user's responsibility to verify with their supervisor that they are using the most current 
version of this document. 



Well ID J R 3 .  -5 Figure 5 -7 

Sample Date: I 05 - Punq& GROUNDWATER SAMPLING FIELD DATA FORM 
(continued) 

Flnal Well Purglng - Fleld Water Quallty Measurement Table 

. " . - 

22K?~I : \N&vI l le~HTRW~9301PB Burn Grd Whr. Dora\SHmld. FSP\Work I ~ M ~ ~ ~ ~ ~ ~ C I ~ I S \ W ~ O ~ S R ~ . W C  

Note: It is the user's responsibility to verify wlth their supervisor that they are using the most current version of this document. 



Field Equipment: PIDIOVA SN: Calibratlon Date: Initials : 

Y3t-w: k b A k  Calibration Date: / ' 26 -3 5 Initials : 
1'27 -0s k- 

' F i i  Devletbos Made 

22K70808U:W~ilI~HfRW\35BH9301 PB Burn (3rd m i v .  Dom\Sltswlda FSP\Wwk Inslructlons\WI-015A2.DOC 5-May-04: 2323:27 
Note: It Is the user's ~ponSlbii!ty to verify with their supervisor that they are using the most current version of this document. 



Figure 5- 7 

GROUNDWATER SAMPLING FIELD DATA FORM 

Location ID: 4 c r ' l  ~ P C -  3 COC Sample Numbers 3 804 .  . -6 4 OD+ . DI A 
Plume Area: P I &  Well Number: A43 - 6d004 
Arrival Date/Sample Time: \ -29 - 04 1 1 - 9 - 0 4  \340 
Sampling Method : Bl& ? d n o  - PUN - l o r ,  Sbd eh rt 

/ I  3 
Id 

PumpLength ?)G - 
(I Dedicated Pump Used It 

Weather: 3. - IS--ZP 

Well Total Depth : 20.55  ft BTOC. Screened Interval : Jo .3 - w .3 ft BTOC. 
Background PID Reading : PPM. Well PID Reading : O PPM. 
Static Water Level : 8 0 ft BTOC. Pump Set Depth : . ft BTOC 
LNAPLS Present : DNAPLS Present . 

Purge volume calculations: ,, 
(D,) Casing diameter (inches) 2 , (H,) Length of saturated screen interval (feet) lo , 

I I  

(Db) Well boring diameter (inches) (3 , (P) Effective porosity of filter pack (dimensionless) = 0.3 

(A) Well Screen Unit Volume = 0.041 (DJ' (Ha) - - \.& 

(B) Saturated Filter Pack Unit Volume = 0.041 [ (D~)* - (D~)'] (Hs)P = * O  

(C) Total Unit Volume = (A) + (8) - - 6-6 

(D) Purge Volume = 3 (C) - - \Lo .q 

W Q C  Sampling: Sample Duplicate: NO YES - Well Number 
MS/MSD Sample: NO J; YES - Well Number: 
flinsah Blank: NO J;  YES - Well Number: 
Feld Blank: NO z; YES - Well Number: 

Sample Crew (Print): 

lcontinues) 

22K70809\i:\WINWORD\W)ILERPL\ W I - O l 5 r 4 . h  

Note: It is the user's responsibility to verify with their supervisor that they are using the most current 
version of this document. 



Well ID Ah3- 6 c * r d  Figure 5 -7 /' 
Sample Date: \ - 3 0 - 05 GROUNDWATER SAMPLING FIELD DATA FORM 

(continued) 

Flnal Well Purglng - Fldd Water Quallty Measurement Table 

5-May-04; 23:23:27 



Field Equlpment: PIDIOVA SN: Calibration Date: Initials : 

w3H3N: t~lr'cbc- ".CtZ. - 1  Calibration Date: I -2.9 6 
*ru UaL 

Initials : &FA 
\ - 3 0 - 0 5  &F * 

F I ~ I ~  m e o a u m G t  protocols tot- with no mxcaptiona ( Y I w )  am, tan- by : &\ h&& 
Date : r - f o - 0 5  \ 

'Field Devlat(ars Msde 

ZK7080BU:\Naohvill8-HTRW\35BH9301 PB Burn Ord 2V)rllv. DceaWlewld. FSP\Work Ind~c(lons\WI-OlSFt2.DOC 5-May-04: 23:23:27 
Note: A is the user's responsiblllty to verify wlth their supenrlsor that they are using the most current version of this document. 



Figure 5- 7 

GROUNDWATER SAMPLING FIELD DATA FORM 

Location ID: Rc rk A- 3 
Plume Area: ~ / / f  Well Number: Ad ? - t36Ddu). 00 3 
Arrival DateISample Time: 1-10 - 0 6  I \-;io-= \ 4 o D  
Sampling Method : R/* - f6.u ( I d &  

Pump Length 36" - t b o '  -b*b&, 

Dedicated Pump Used do 
.. . 
Weather: u C &  - rs0-ts0 

Well Total Depth : 5 3 - 2  ft BTOC. Screened Interval : 4Z.qs -5Z.45ft BTOC. 
Background PID Reading : PPM. Well PID Reading : 0 PPM 
Static Water Level : f 0 - s! f l  BTOC. Pump Set Depth : qG .% ft BTOC 
LNAPLS Present : DNAPLS Present : 

Purge volume calculations: ,, I 

(D,) Casing diameter (inches) ?. , (Hs) Length of saturated screen interval (feet) \ 0 , 
1 d  

(Db) Well boring diameter (inches) 4 , (P) Effective porosity of filter pack (dimensionless) = 0.3 

(A) Well Screen Unit Volume = 0.041 (0,)' (HS) - - \-G 

(0) Saturated Filter Pack Unit Volume = 0.041 [(D~)' - ( ~ $ 1  (Hs)P = \ .qq 

(C) Total Unit Volume = (A) + (6) = 3.07 

(D) Purge Volume = 3 ' (C) - - 9 .Z 

4 
I % 

~ * 5 ,  hark- W403 [ q3c 

QAIQC Sampling: Sample Duplcate: NO -; YES Well Number 
M m S D  Sample: NO J;  YES - Well Number: 
~insatb Blank: NO 7; YES - Well Number: 
Fad Blank: NO Z; YES - Well Number: 

%pie Crew (Print): 

RI (h&h U d  Ernn'kyr ~continues) 

22K70809\i:\WINWORD\BOILEAPL\ W I - 0 1 5 r 4 . k  

Note: It is the user's responsibility to verify with their supervisor that they are using the most current 
version of this document. 



Well ID A A 3  - BEMW- 00 1 Figure 5 -7 

Sample Date: 1-36-05 GROUNDWATER SAMPLING FIELD DATA FORM 
(continued) 

Flnal Well Purglng - Fleld Water Quality Measurement Table 

~ ~ K ~ ~ B o ~ \ I : v v ~ I I ~ ~ w \ ~ ~ I  PB B U ~  ~ l d  whr. FSP\WO~II I ~ ~ \ W I - O ~ ~ S R ~ . D O C  5-May-04; 23:23:27 
Note: It is the user's responslMllty to verity with their supervisor that they are uslng the most current version of this document. 

f 



PIDIOVA SN: Calibration Date: Initials : 

Calibration Date: \*0-0s Initials : h F ~  

FIM measuransiit protbco~s b ~ m  wtm no -s K ) ~ o r m  can* by : A HLJLG 
Date: 1 -30-05 

22K70808\1:WashvilloHfRW\358HggOlPB Wlm (3rd m i v .  Das\Sltewid. FSP\Work I ~ ~ ~ ~ ~ c H ~ s \ W ~ - O ~ S R ~ . D O C  5-May-04; 23:23:27 
Note: It Is the user's responsibility to verify with their supervisor that they are using the most current version of this document. 



Figure 5- 7 

GROUNDWATER SAMPLING FIELD DATA FORM 

COC Sample Numbers P 6 b L * ' . o 5 . 6 ~  . M Z .  mm@40 dl& 
Plume Area: AJ/R Well Number ST- md/0 
Arrival DateISample Time: I --%? - 0s I 2-C-05 t L 3 0  

Sampling Method : &rs,.s& 6& - A&@ & - - 
u 

R 
Weather: 

'Sbyqy , cou t ~ ~ - , ~ -  

pump# dl&- 

I 

Well Total Depth : 22 -5 fi BTOC. Screened Interval : I / .  b - Zf.8 ft BTOC. 
Background PID Reading : PPM. Well PID Reading : 0 PPM 
Static Water Level : 4. %5 ' A BTOC. Pump Set Depth : 1 A BTOC 
LNAPLS Present : DNAPLS Presnt . 

Pump Length 'l2" d I -ks - Z* " 

Purge volume calculations: ,, 
(Dc) Casing diameter (inches) 2 , (Hs) Length of saturated screen interval (feet) /O ' , 

81 

(Db) Well boring diameter (inches) L , ( P )  Effective porosity of filter pack (dimensionless) = 0.3 

Dedicated Pump Used 'I& 5 - D 

(A) Well Screen Unit Volume = 0.041 (D~)' (H,) - - /. I 5  

(8) Saturated Filter Pack Unit Volume = 0.041 [(b)' - (D~)'] (Hs)P = 1/YO 

(C) Total Unit Volume = (A) + (B) - - S o  6 

(D) Purge Volume = 3 ' (C) 

WQC Sampling: Ssmple Duplicate: NO J; YES - Well Number 
MSMSD Sample: NO 2; YES - Well Number: 
~ i i e  Blank: NO J. YES - Well Number 
Field Blank: NO YES - Well Number 

Sample Crew (Print): 

R\ *a&&, YU9. E - m v  fcontinues) 

22K7~\WINWORD\BOILERPL\ WI-015r4.k  

Note: It Is the user's responsibility to verify with their supervisor that they are using the most cumnt 
version of this document. 



Well ID ZT-m to 

Sample Date: 1-3 r -  05 

Figure 5 -7 

GROUNDWATER SAMPLING FIELD DATA FORM 
(continued) 

Flnal Well Purging - Fleld W a W  Quallty Measummt Table 

Comments 
Stabilization 
Parameters 1 

- 
u s ~ $ ' ~ & w l  , TLW C 

+A &La  \ . -4 An- 
H.r& t 

Final Field Parameters =a 
22K7~I:WaehvllIe-WRWUSWS301PB Bum (3rd 2D&. M & d .  FSRWork I I M I ~ ~ \ W I - O ~ S R ~ . D O C  5-May-04: 23:23:27 
Note: it is the user's responsibility to verify with their supervisor that they are using the most current version of this document. 



Field Equipment: PIDIOVA SN: Calibration Date: Initials : 

YSMW 6 - 6 u  C ~ & : Z Z  Calibration Date: 2-1' 0 5 
d'x .caf Jr YCI 

Initials : &FEf 
Ld44.d- 

22K1080B\I:\NrshvilleHfRW\3SBH9301PB Bum (3rd m l v .  DccsUbwkk FSP\Wolk in~ructlons\WI-015R2.DOC 5-May-04: 23:23:27 
Note: H Is the user's responslblly( to verify wlth thslr suprvlror that they are uslng the most current version of this document. 



Appendix H 
Slug Test Data and Calculation Sheets 



Monitoring Well Construction Details and Slug Test Analysis 
Remedial Investigation support: January 2005 Slug Tests 

Plum Brook Ordnance Works 

Notes: 
' Water Column Height listed as 'Total Well Penetration Depth' (total depth of penetration by the well screen in the aquifer) on AQTESOLV analysis prinlo~t sheets 

'Saturated Thickness of Aquifer' estimated as the Water Column Height for overburden wells and estimated as 60 feet for bedrock wells These values were used in AQTESOLV analyses 
' Initial displacement of water due to slug volume (based on water level response data) was assumed to be 1 688 feet (3 fl x 1 5 inch diameter slug in a 2-inch inside diameter well Casing) 
' Wday per cmlsec: 2835 
' Filler Pack and Filter Pack Porosity tor all wells 20-40 & 30V0 

cm - centimeter 
n - feet 
bTOC -below top d casing (measurement point) 
K, - horizontal (radial) hydraulic conductivlty 

K, -vertical hydraulic conductivlty 
N/A - not available 
PVC - polyvtnyl chloride 
sec - second 

Well Construction and Slug Test Data xls 
3/31 12005 Page I of 1 

c o m n t s  
Hydraulic Conductivity 

Bouwer and Rice ~nalysis'~" 
KJ& = 0 5 (Wday) 

Hydraulic Conductivity 
Bouwer and Rice ~nalysis' 

KJK, = 0.5 (cdsec) 

Slug In 
(Falling Head 

Test) 

Slug In 
(Falling Head 

Test) 

Test Date Borehole 
Radius 

(ft) 

Slug Out 
(Rising Head 

Test) 

Slug Out 
(Rising Head 

Test) 

Slug In 
(Falling Head 

Test) 

Well 
Material 

Casing 
Radius 

(n) 
Slug Out 

(Rising Head 
Test) 

Borehole 
Dlameter 

(inches) 

Screen 
Top 

(It 
bTOC) 

Monitoring Well 
Gro~n2ler 

(HbTOC) 

Screen 
Length 

(R) 

Screen 
Bonom 

(11 
bTOC) 

Water 
Colulmn 
Height, 

(R) 

Well 
Diameter 

(inches) 

Well 
Depth 

(It 
bTOC) 



SLUG TEST DATA FORM 

SLUG TEST DATA 

t l 
LOCATION AM- bd00 '3 - AM 2e SLUG VOLUME (m3) 3b" A & . G ~  

LOCATION 1 . ~  A A 3  - CPU 0 0 3  LOGGER CODE P I  A 

\ 5 
LOGDATE I - Q - ~ F  / I-tf-0g 

M H  &F* 
ACCEPTANCE CODE U \.h 

1 T r s r  METHOD: 1 SLUG M I E C ~ ~ N  OR [ 4 SLUG w m m R A w A L  
I 

C O M M E ~ S :  u9J ~~~l~~ d*k i r q q . h -  9 +all R ~ P O ~ , , , . , , ~ ~  1 0  

bdh" & ,.&'A 

ACCEPTANCE CODES: A - ACCEPTAELE R - RECONNAISSANCE U - UNACCEPTABLE N -NOT DETERMINED 

11\ & - a d  \ ( 2 1  (05 
FORM COMPLETED BY 1 DATE TECHNICAL REVIEWER / DATE 

Figure 5-8 



T~me (min) 
- -- - - -- A 

--- 
r-- 

AA3-GW-003 - - FALLING - - HEAD-SLUG - TEST: -- ESTIMATED - -- ANALYSIS PARAMETERS - 

1 Data Set: D:\ ... \AA3-GW:003-ib VELOpt50.aql -- 

Date: 03/31/05 Time: -- 16:26:47 
L . -- - - -- 

I PROJECT INFORMATION . ~ ~ ~ 

1 Company: Jacobs 
1 Client: USACE-Nashville 
1 Project: 35BH9304 

Test Location: Plum Broqk 
, Test Well: AA3-GW-003 
/ Test Date: 01/20/2005 

-- -- -- - -  - 

I AQUIFER --  DATA 

I Saturated Thickness: 16.5 ft Anisotropy Ratio (KzIKr): 0.5 - -  

i - - - -- - -. - 

I 
WELL DATA (AA3-GW-003) 
-- - 

1 Initial Displacement: 1.688 ft Casing Radius: 0.0833 ft 
I Wellbore Radius: e 5  ft Well Skin Radius: - 0.25 ft 

3creen Length: 10. ft Total Well Penetrat~on Depth: 16.5 ft 
I Gravel Pack  ors sty: 03 

- 

- - -- 

/ Aquifer Model: Unconfined 

1 K = 0.0001 535 cmlsec 

SOLUTION -- 

Solution Method: Bouwer-Rice - - -. 

yo = 1.479 ft 



Plum Brook Ordnance Works AA3-GW-W3- Falling Head - correcled dtspiacemenl 
Uncorrected Collected 

Uncorrected TIW d~splacement dlsplacemenl 
~rn~nutes) ueet starl at o 005 minuter I 0 01 c 

0 DOC 10 332 I 
- -- 

0 DO' 10351 0015 
001C 1 0 3 5 i  0 025 

Slug 1 est. R a w  Data 

0 07: 
0 080 
0 085 
0 090 
0 OSF 
0 100 
0 l O i  
O l l i  
O l l t  
0 12: 
0135 
0 140 
0 14t  
0 156 
0 167 
0 177 
0 l8E 
0 19E 
0210 
0 221 

1 73; 
i eoc 
161: 
1 436 
1 431 
131: 
1 54' 
1 44: 
1 43e 
1 4% 
141' 
1 39L 
1 391 
1 387 
1411 
1 344 
1 33E 
1 325 
1 301 
1 28F 
1 27C 
125- 
1 231- 
121L 
1 20: 
1 17- 
115L 
1 14C 
1110 
1 09: 
1 060 
1 042 
1017 
0 99; 
0 96t 
0 937 
0 90E 
0 882 
0 85' 
0 82[ 
0 79: 
0 76L 
0 7% 
0 70L 

Uncorrected TIM (minutes) 

I + AA3-GW-003- Falling Head / I 
- - 

i 
I 

Slug Test: Corrected Data ! 

I 
Uncorrected TIM (minu-) 

I+ AA~-GW-003 FT~~ Head -corrected dcplacement I I 

AA3GW003-2005_stug.1n XIS. Date Fage 1 of 2 



T~me (m~n)  
-- -- - - - - -. 

AA3-GW-003 - -- . RISING HEAD SLUG TEST: ESTIMATED ANALYSIS PARAMETERS 
- 

Da:a Set: D:\ -- ... \ A A 3 - G W - O 0 3 _ o b _ V E ~ t 5 ~ l  - - - - 

Dale: 03/31/05 T~me: 16:18:51 
-- 

- - --. - - -- - - -- - - . - -- -. - - -- 

PROJECT - INFORMATION -- 

Company: Jacobs 
1 Cl~ent: USACE-Nashville .. -- 

Project: 35BH9304 -- 

Test Location: -- Plum Brook 
Test Well: AA3-GW-009 
Test Date: 01/20/2005 

-. - - 

AQUIFER DATA -- - 

Saturated Thickness: 16.5 f t  An~sotropy Ratio (KzIKr): 0.5 - 

-- --  -- - 

WELL DATA (AA3-GW-003) - -  

Initial Displacement: 1.688 tt 
Wellbore Radius: -- 0.25 ft 
Screen Length: 10. ft 
Gravel Pack porosity: 0.3 

Casing Radius: 0.0833 11 
Well Skin ~adius: --- 025 i t  
Total Well Penetration Depth: - 16.5 ft 

SOLUTION -- 

Aquifer Model: Unconfined Solut~on Method: 6ouwer-Rice -- 



Plum brook Oron~ncp Workr AA5-GW-003 Rls~n(r head - cullecled d!splacemeni 
U n c ~ f ~ e c l e c  Corlecl~r 

Uiicc8lrr8-led i , r # c  ols~lacernen! disr,la~ernrnl 
~ r n ~ r , ! , ~ ~  llrell rtafl at 0 055 m~nuler 

0 OD[ 1031[ -- -- . 

0 031 10 32L 
OOlC, 10331 

Slup 1 est: Fiaw Data 

0 01: 10.141 
U 02 i '  10 341 11 OC - 

~ - . - - ~l ~~ - 

p 02' lo:*- ~. 

0 03C 10341 - 4 - 4  

0 03' 1 0 3 -  
0 ( !4C lo:%- ." 

p g ?SO ~- 

0 Om? 1034; 
0 05C8 10 351 

- . --- 

I' [ I f :  1022. A .- - ~ - - ~  

0 06C 1003C , - i l l  - 6 00 - .  .- 
G (lbi 10 18( 
0 07C 0 07: 0 0:Y 5 (13: 10 000 15 000 20 000 25 ODC 30 000 
0 071 
0 OBC, 
0 061 
0 09C' 
0 00: 
0 lo[  
0 107 
0 11: 
O l l F  
0 121 
0 13:- 
0 140 
0 14E 
0 15t  
0 167 
0 177 
O18E 
0 1% 
021C 
0 223 
0 237 
0 251' 
0 261 
0 28C' 
0 2B7 
031: 
0 33:- 
0 35:- 
0 37: 
0 3 P i  
0 42C 
0 44: 
0 47C 
0 487 
0 521 
0 55: 
0 587 
0 622 
0 655 
0 657 
0 7% 
0 782 
0 826 
0 87 i  
0 92E 
0 98: 
1 042 
1 10:. 
1 16E 
1 23t 
1 312 
1 390 
1 473 
1 56; 
1 655 
1 755 
1 856 
1 06E 

Uncorrected Tame (minutes) 

tXG GW-033. R!slnp Head I I 

-- - -- I 

Slug Test: Corrected Data 1 

OC1- - 1 I 

( 10 15 20 2: 3 0 ;  

Uncorrected Tlme (minutes) 

- -- - 
-+- AA? GW-003. R I S I ~ ~  Head correcled d~splacement I 

I 
-- 

AA3-GW-003 2005 slug. out XIS, Data 



SLUG TEST DATA FORM 
l Page \ of- 

- 

SLUG TEST DATA 

LOCATION A43 - OW oo .( - kca 3 SLUG VOLUME (FT3) *If S \ .sf( At& 

LOCATION I.D. Ah3 - GW - 004 LOGGERCODE 1~ 

LOGDATE 1-22-05 - \-Zq-05 ACCEPTANCE CODE ( A  ' 

TEST METHOD:  SLUG INJECTION OR   SLUG W I T ~ R A W A L  

COMMENTS: 0 5 d  O ( O L ) L )  , b ; tL t -~ LCL l.orl- - 5 * +  LC( 
U 

f 
at P~\C-&& 10 ~ ; ; ~ e o ~  wL . 

ACCEPTANCE CODES: A - ACCEPTABLE R - RECONNAISSANCE U - UNACCEPTABLE N - NOT DETERMINED 

kt k& C zcc 1~6 
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Time (min) 

AA3-GW-004 RISING HEAD SLUG TEST: ESTIMATED ANALYSIS PARAMETERS 

Data Set: D:\ ... \AA3-GW-004-ob-VE-Opt50.aqt 
Date: 03/31/05 Time: 1 9:07: 16 

PROJECT INFORMATION 

Company: Jacobs 
Client: USACE-Nashville 
Project: 35BH9304 
Test Location: Plum Brook 
Test Well: AA3-GW-004 
Test Date: 01 I2312005 

I 
j Saturated Thickness: 12.6 ft 

AQUIFER DATA 

Anisotropy Ratio (KzIKr): 0.5 

Initial Displacement: 1.688 ft 
Wellbore Radius: 0.25 ft 
Screen Length: 10. ft 

I Gravel Pack Porosity: 0.3 

WELL DATA (AA3-GW-004) 

Casing Radius: 0.0833 ft 
Well Skin Radius: 0.25 ft 
Total Well Penetration Depth: 12.6 ft 

Aquifer Model: Unconfined 

K = 9.971 E-06 cmlsec 

SOLUTION 

Solution Method: Bouwer-Rice 
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Slug Test: Raw Data 
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60. 

Time (min) 

AA3-GW-005 FALLING HEAD SLUG TEST: ESTIMATED ANALYSIS PARAMETERS 

Data Set: D:\ ... WA3-GW-005-ib-VE-Opt5O.aqt 
Date: 03/31 105 Time: 19:21:17 

PROJECT INFORMATION 

Company: Jacobs 
Client: USACE-Nashville 
Project: 35BH9304 
Test Location: Plum Brook 
Test Well: AA~-Gw-005 
Test Date: 01/24/2005 

AQUIFER DATA 

I Saturated Thickness: j5.J ft Anisotropy Ratio (KzIKr): 0.5 

WELL DATA (AA3-GW-005) 

, 

Casing Radius: 0.0833 ft 
Well Skin Radius: 0.25 ft 
Total Well Penetration Depth: 15.1 ft 

Initial Displacement: 1.688 ft 
Wellbore Radius: 0.25 ft 

Aquifer Model: Unconfined 

K = 1.265E-05 cm/sec 

Screen Length: 10. ft 
Gravel Pack porosity: 0.3 

SOLUTION 

Solution Method: Bouwer-Rice 

yO = 0.2804 ft 
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Time (min) 

I AA3-GW-005 RISING HEAD SLUG TEST: ESTIMATED ANALYSIS PARAMETERS 

Data Set: D:\ ... MA3-GW-005-ob-VE-Opt50.aqt 
Date: 03/31/05 Time: 19:31:34 
-- 

PROJECT INFORMATION 

Company: Jacobs 
Client: USACE-Nashville 
Project: 35BH9304 
Test Location: Plum Brook 
Test Well: AA3-GW-005 
Test Date: 01/25/2005 

AQUIFER DATA 

Saturated Thickness: 15.l ft Anisotropy Ratio (KzIKr): 0.5 

Initial Displacement: 1.688 ft 
Wellbore Radius: 0.25 ft 
Screen Length: 10. ft 

I Gravel Pack porosity: 0.3 

WELL DATA (AA3-GW-005) 

Casing Radius: 0.0833 ft 
Well Skin ~adius- ft 
Total Well Penetration Depth: 15.1 ft 

I 
Aquifer Model: Unconfined 

K = 5.275E-06 c m h c  

SOLUTION 

Solution Method: Bouwer-Rice 
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SLUG TEST DATA FORM 
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5. 

Time (min) 

AA3-BEDGW-002 FALLING HEAD SLUG TEST: ESTIMATED ANALYSIS PARAMETERS 

Data Set: D:\ ... \AA3-BEDGW-002_ib-VE-Opt50.aqt 
Date: 03/31/05 Time: 17:21:43 

PROJECT INFORMATION 

Company: Jacobs 
Client: USACE-Nashville 

Test Date: 01/20/2005 

1 Saturated Thickness: 60.11 
AQUIFER DATA 

Anisotropy Ratio (KzIKr): - 0.5 

1 Initial Displacement: 1.688 ft 
I Wellbore Radius: 0.1 61 5 ft 

Screen Length: 10. ft 
, Gravel Pack Porosity: 0.3 

WELL DATA (AA3-BEDGW-00) 

Casing Radius: 0.0833 ft 
Well Skin Radius: 0.1 61 5 ft 
Total Well Penetration Depth: 27.3 ft 

Aquifer Model: Unconfined 

SOLUTION 

Solution Method: Bouwer-Rice 

yO = 1.916ft 
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0 005 15 537 
0 010 15542 

Slug Test: Raw Data 1 



0. 

Time (min) 

AA3-BEDGW-002 RISING HEAD SLUG TEST: ESTIMATED ANALYSIS PARAMETERS 

Data Set: D:\.. .\AA3-BEDG W-002-ob-VE-Opt50.aqt 
Date: 03/31 105 Time: 18:23:49 

PROJECT INFORMATION 

Company: Jacobs 
Client: USACE-Nashville 
Project: 35BH9304 
Test Location: Plum Brook 
Test Well: AA3-BEDGW-002 
Test Date: 01 /20/2005 

AQUIFER DATA 

Saturated Thickness: 60. ft Anisotropy Ratio (KdKr): 0.5 

WELL DATA (AA3BEDGW-002) 

Initial Displacement: 1.688 ft .Casing Radius: 0.0833 ft 
Wellbore Radius: 0.1 61 5 ft Well Skin ~ a d i u s m 1 5  ft 
Screen Length: 10. ft Total Well Penetration Depth: 27.3 ft 

I 
Gravel Pack porosity: 0.3 

I Aquifer Model: Unconfined 

SOLUTION 

Solution Method: Bouwer-Rice 



Plum Brook Ordnance Works AA3-BEDGW-002. Rising Head -corrected dlsplacement 
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SLUG TEST DATA FORM 

SLUG TEST DATA 
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60. 

Time (min) 

I AA3-BEDGW-003 FALLING HEAD SLUG TEST: ESTIMATED ANALYSIS PARAMETERS 

Data Set: D:\ ... \AA3-BEDGW -003-ib-VE-Opt50.aQt 
Date: 03/31 105 Time: 18:36:47 

PROJECT INFORMATION 

Company: Jacobs 
Client: USACE-Nashville 
Project: 35BH9304 I Test Location: Plum Brook 
Test Well: AA3-BEDGW-003 
Test Date: 01 I2312005 

I Saturated Thickness: 60. ft 
AQUIFER DATA 

Anisotropy Ratio (KzIKr): 0.5 - 

WELL DATA (AA3BEDGW-003) 

Initial Displacement: 1.688 ft Casing Radius: 0.0833 ft 
Wellbore Radius: 0.1 61 5 ft Well Skin Radius: 0.161 5 ft 
Screen Length: 10. ft Total Well Penetration Depth: - 42.9 ft 

I 
Gravel Pack Porosity: 0.3 

I 

I Aquifer Model: Unconfined 

K = 3.91 7E-05 cmlsec 

SOLUTION 

Solution Method: Bouwer-Rice 

yo = 0.781 1 ft 
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Time (min) 

AA3-BEDGW-003 RISING HEAD SLUG TEST: ESTIMATED ANALYSIS PARAMETERS 

Data Set: D:\ ... \AA3-BEDGW-003-ob-VE-Opt50.aqt 
Date: 03/31/05 Time: 18:49:54 

PROJECT INFORMATION 

Company: Jacobs 
Client: USACE-Nashville 
Project: 35BH9304 
Test Location: Plum Brook 
Test Well: AA3-BEDGW-( 

/ Saturated Thickness: @. ft 

AQUIFER DATA 

Anisotropy Ratio (KzIKr): 0.5 

Initial Displacement: 1.688 ft 
Wellbore Radius: 0.1 61 5 ft 
Screen Length: 10. ft 

I Gravel Pack Porosity: 0.3 

WELL DATA (AA3BEDGW-003) 

Casing Radius: 0.0833 ft 
Well Skin ~adius:0.1815 ft 
Total Well Penetration Depth: 42.9 ft 

Aquifer Model: Unconfined 

K = 2.434E-05 cmlsec 

SOLUTION 

Solution Method: Bouwer-Rice 
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1.0 INTRODUCTION 

This Chemical Data Quality Report (CDQR) presents an evaluation of the quality and usability of the 
analytical data generated in support of the round 1 groundwater for the remedial investigation at 
Acid Areas 2 and 3 at the former Plum Brook Ordnance Works (PBOW). Jacobs Engineering 
(Jacobs) performed this remedial investigation for the United States Army Corps of Engineers 
(USACE) Nashville District under contract number DACW62-03-D-0004, task order 0004. 

Both primary and quality assurance (QA) environmental samples were collected by Jacobs and were 
submitted to approved laboratories for chemical analyses. Jacobs provided data quality evaluation 
services for the primary data, and Stratum Engineering, Inc. was subcontracted to evaluate the QA 
data and prepare the subsequent Chemical Quality Assurance report (CQAR). This CDQR covers 
Jacobs' evaluation of the primary data. 

This evaluation meets and completes the requirement of Step 2 "data verification" of the project data 
quality assessment (DQA) process. Completion of this step completes Jacob's portion of the 
requirement in the DQA process. A description of the DQA process is included in Section 8.2.2 of 
the approved Quality Assurance Project Plan (QAPP). As specified in the QAPP, the findings of this 
evaluation were discussed in terms of data precision, accuracy, representativeness, sensitivity and 
completeness. 

1 .I REPORT ORGANIZATION 

The CDQR has been organized into four sections and two attachments: 

Section 1 - Report organization and data quality program including: analytical laboratory 
used, analytical samples included in the evaluation, analytical protocols/methods employed, 
data evaluation procedures followed, and summary of data reporting formats. 
Section 2 - Definitions of qualifiers that may be assigned to data based on this evaluation. 
Section 3 - Statement of the project overall data quality and summary of qualifiers applied to 
the data as a result of this evaluation. 
Section 4 - Data quality narratives. 
Attachment 1 - Sample information tables including field and laboratory ID cross-reference. 
Attachment 2 - Test result tables with review qualifiers applied. 

1.2 DATA QUALITY ASSURANCE PROGRAM 

In order to verify compliance with project objectives, it was required that certain measurements of 
chemical constituents in environmental samples be made that met definitive data quality standards. 
This CDQR is applicable to those data. 

Definitive data standards are specified by the USEPA in "Data Quality Objectives Process for 
Superfund, "EPA540-R-93-071, USEPA Office of Emergency and Remedial Response, September 
1993. Definitive data are defined as follows: 

"Definitive data are generated using rigorous analytical methods, such as approved EPA 
reference methods. Data are analyte-specific, with confirmation of analyte identity and 
concentration. Methods produce tangible raw data (e.g., chromatograms, spectra, digital 
values) in the form of paper printouts or computer-generated electronic files. Data may 
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be generated at the site or at an off-site location, as long as the QNQC requirements are 
satisfied. For the data to be definitive, either analytical or total measurement error must 
be determined." 

Specific project data quality objectives (DQOs) and procedures to achieve the DQOs are 
documented in the approved project Sampling and Analysis Plan Addendum (SAP). Key elements 
of the quality program relating to this evaluation include: 

Use of approved, USACE-validated laboratories. 
Use of a sampling program designed to meet the project objectives. 
Use of appropriate analytical methods and measurement parameters. 
Evaluation of reported QNQC to verify compliance with DQOs. 
Use of appropriate analytical data reporting formats. 

These elements are discussed in the following paragraphs. 

1.2.1 Project Analytical Laboratories 

The analytical laboratories employed on this project were evaluated by the USACE Hazardous, 
Toxic and Radioactive Waste Center of Expertise (HTRW-CX) and hold a current letters of validation 
from HTRW-CX to perform sample analyses in support of the USACE HTRW Program. This 
validation confirms their ability to produce reliable and defensible data. The primary analytical 
laboratory used was: 

Ecology and Environment, Inc. (E&E) 
Analytical Services Center 
Contact: Alan Laffin 
4493 Walden Avenue 
Lancaster, NY 14086 
Phone: 71 6-685-8080 
Fax: 71 6-685-0852 

1.2.2 Sampling Program DesignIProject Samples 

The sampling program was designed to collect samples representative of site conditions at the time 
of sampling and to generate data of sufficient quality and quantity to make the intended decisions. 
Project analytical. samples were collected using standardized, USACE approved procedures 
documented in the sampling and analysis plan (SAP). The SAP was approved by the USACE prior 
to collection of the associated project samples and included the basis for selecting the sampling 
locations, sample collection procedures, frequency and type of samples collected, and the analytical 
parameters for each sample. There were no known deviations to the sample collection procedures 
presented in the SAP. 

Definitive data measurements were required for the samples collected in support of this 
investigation. The investigation utilized the EPATarget Analyte Listrrarget Compound List (TAWCL) 
of analytes as the constituents of concern. The rationale for required analytical measurements and 
resulting data use is specified in the project QAPP. 

Project samples included in this evaluation consist of primary round one groundwater samples and 
associated field QC samples collected in between January 21 and February 1 of 2005. The 
laboratories reported the round one groundwater samples and field QC analyses in several sample 



Chemical Data Quality Report Page 3 

delivery groups (SDGs). The SDGs included in this evaluation are: 

1. E&E SDG # 0501 263 
2. E&E SDG # 0501 276 
3. E&E SDG # 0501 293 
4. E&E SDG # 0501 297 
5. E&E SDG # 0501303 
6. E&E SDG # 0502001 
7. E&E SDG # 0502002 
8. E&E SDG # 0502004 

A listing of specific project samples contained in each SDG, along with a cross reference of sample 
field ID numbers to laboratory ID numbers, is included in the Sample lnformation Table at the 
beginning of each SDG. The respective Sample Information tables have been compiled into a single 
table listing the samples evaluated from each SDG, and are included with this report as Attachment 
1. 

1.2.3 Project Analytical Methods and Measurement Parameters 

In order to obtain definitive data and promote data comparability, the laboratory was required to 
perform testing within the guidelines of standardized, USEPA and USACE approved methods and 
procedures included in the following protocols: 

"Test Methods for Evaluating Solid Waste,"SW-846, 3rd Edition, Update Ill, U.S. EPA, 
November 1986, (SW-846). 
"Shell for Analytical Chemistry Requirements," Appendix I, from EM 200-1 -3 "Requirements 
for the Preparation of Sampling and Analysis Plans" USACE HTRW-CX, February 2001. 

The project included collection of definitive data for the organics and metals analyses, and 
screening level data for the water quality parameters for the round one groundwater samples. 
Specific analytical methods used in the analysis of each project sample were included in the 
laboratory case narratives included in each SDG and are summarized below for each primary 
sample type. 

Definitive Data Methods for Groundwater Samples 

TCL Volatile organic compounds (VOCs) by SW-846 5030518260B 
TCL Semi-volatile organic compounds (SVOCs) by SW-846 3520Cl8270C 
Polychlorinated biphenyls (PCBs) by SW-846 3520C18082 
Nitroaromatics by SW-846 8330 
TAL Total and Dissolved Metals by SW-846 3005AB/6010B/7470A 
Total Organic Carbon (TOC) by SW-846 9060 
Cyanide by SW-846 9012A 

Water Quality Parameters 

Turbidity by EPA 180.1 
Alkalinity by EPA 31 0.1 
Hardness by EPA 130.2 
Total Dissolved Solids by EPA 160.1 
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Total Suspended Solids by EPA 160.2 
Anions (Nitrate, Chloride, and Sulfate) by EPA 300 

1.2.4 Data Evaluation Procedure 

The quality of this data has been evaluated following the "data verification" procedure included in the 
QAPP as Step 2 of the five-step USACE DQA process. The procedure was derived from the 
USACE "Shell for Analytical Chemistry Requirements" and considers the project DQOs, QC 
requirements of the analytical methods, and informed professional judgment of the evaluator. 
Qualified Jacobs' personnel, experienced in the evaluation of analytical data quality, performed data 
evaluation. 

A brief description of the procedure followed in this evaluation is presented below. 

Data Verification Procedure 

At a minimum, the following data quality issues were addressed in this evaluation with respect to 
100% of the sample data. 

Review of chain-of-custody and sample receipt forms to evaluate sample receipt data, 
damaged sample containers, etc. 
Review of laboratory testing methods, detection limits, holding times, data qualifiers, etc. 
Review of field QC blank data to detect contamination from outside sources. 
Review of field QC duplicates to evaluate data reproducibility. 
Review of laboratory QC including laboratory blanks, spike recoveries, and duplicates. 
Verification of calibrations as summarized by the laboratory on the CLP-like reporting 
forms and within their case narratives. 
Qualification of unusable data as rejected and attachment of appropriate qualifiers to 
usable data. 
Presentation of data evaluation findings in terms of the data quality parameters precision, 
accuracy, representativeness, sensitivity and completeness. 

Data quality parameters were evaluated as follows: 

Precision - by evaluation of Matrix SpikeIMatrix Spike Duplicate (MSIMSD), laboratory 
duplicate, and field duplicate relative percent differences (RPD). 
Accuracy - by evaluation of surrogate (SUR), Laboratory Control Sample (LCS), and 
MSIMSD percent recoveries (%R). 
Representativeness - by evaluation of sample receipt records, technical holding times, and 
blank sample results (field and laboratory). 
Sensitivitv - by evaluation of laboratory detection limits, reporting units, and the overall 
performance of the chosen methods. 
Completeness - by comparing the number of valid measurements obtained to the number 
of measurements planned for these samples. 
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1.2.5 Data Reporting Formats 

1.2.5.1 Laboratory Data Packages and Analytical Results 

The laboratory reported field sample and supporting QC data in a format consistent with the USEPA 
Contract Laboratory Program (CLP) data reporting requirements. This "CLP-like" format included 
most applicable report summary forms and was sufficient to complete Step 2 of the DQA process. In 
a few cases the raw quantitation reports had to be reviewed to evaluate dilutions, manual 
integrations, and to check for proper quantitation. 

The supplied reports did include chromatograms and other raw data that are necessary to complete 
a third party validation of the DQA process for all parameters of interest. However, third party 
validation is not currently planned for 2BG. Jacobs has supplied copies of the complete QA data 
packages and the associated primary sample data to Stratum Engineering to complete their 
assessment of the QA data and the Chemical Quality Assurance Report (CQAR). 

The complete analytical data packages received from the project laboratories and evaluated in this 
review are available from Jacobs upon request through USACE Nashville. 

1.2.5.2 Data Quality Non-Conformances 

Data quality non-conformances identified as a result of this review are presented in Section 4.0, 
Data Quality Narratives. The data quality narratives are detailed explanations of the findings of this 
evaluation in terms of precision, accuracy, representativeness, sensitivity and completeness. They 
are intended to present a compilation of laboratory QC results found outside project acceptance 
criteria and provide an assessment of the potential impact those results had on the analytical data. 
Typically, the bulk of the project analytical protocol requirements are fulfilled and, therefore, are not 
summarized in the narratives. 

Tabular presentations of the analytical sample results were included in each SDG. The respective 
laboratory test results tables were compiled into Data Summary Tables from the Electronic Data 
Deliverable (EDD) and were included with this report as Attachment 2. In addition, the validation 
qualifiers were applied to sample data to indicate data use limitations based on the findings of this 
evaluation. 
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2.0 DATA QUALIFIER DEFINITIONS 

The following definitions provide explanations of the data qualifiers that may be assigned to results 
based on this evaluation. The data qualifier definitions are consistent with those used within the 
USEPA NFG referenced in Section 1.2.3 of this report. 

U- The analyte was analyzed for but not detected (ND). The value preceding the U is the 
Contract Required Quantitation Limit (CRQL). 

J- The identification of the analyte is acceptable, but the quality assurance criteria indicate that 
the quantitative values may be outside the normal expected range of precision (i.e. the 
quantitative value is considered estimated). 

UJ- This flag is a combination of the U and J qualifiers. This indicates that the analyte is not 
present and the reported value is considered to be an estimated CRQL. 

R- Data are considered to be rejected and shall not be used. This flag denotes the failure of 
quality control criteria such that it cannot be determined if the analyte is present or absent 
from the sample. 

B- The B flag is to be used for both organic and inorganic analyses when the analyte is found in 
the associated blank as well as the in the sample. The result is considered ND, and the 
reported value is considered to be an estimated CRQL. 

N- There is presumptive evidence that the analyte is present, but it has not been confirmed. 
The analyte is tentatively identified. .There is an indication that the reported analyte is 
present, however, all quality control requirements necessary for confirmation were not met. 



Chemical Data Quality Repon Page 7 

3.0 DATA EVALUATION SUMMARY 

3.1 OVERALL ASSESSMENT OF PROJECT DATA QUALITY 

In general, QAIQC results associated with this data indicated that the data met "definitive data" 
standards and were of known quality. QC data demonstrated that the QA mechanisms were 
effective in ensuring measurement data reliability within expected limits of sampling and analytical 
error and were considered, as qualified, representative of actual site conditions at the time sampled. 

Data reported are acceptable for the uses as intended with the required qualifications and 
limitations. The data users are urged to review the Data Quality Narratives and associated data 
qualifications before utilizing this data for decision-making. 

Summarv Of Required Data Qualifications 

This section provides a summary of qualifiers applied to the data as a result of this evaluation. 
Attachment 2 includes tabular presentations of the analytical sample results with data qualifiers 
applied based on the findings of this evaluation. The data qualifier definitions applied during this 
review are presented in Section 2.0. Section 4.0, Data Quality Narratives, contains discussion of the 
evaluation findings along with an assessment of the impact on project data. Data qualified as 
estimated due to detection at a level below the laboratory quantitation limit but above the method 
detection limit were not included in this summary since they were not qualified due to QC non- 
conformance. 

SDG E&E 0501263 

1. For the SVOC (method 8270C) analysis the Initial Calibration Verification (ICV) had 
marginally low biased recoveries for benzoic acid and pentachlorophenol. The associated 
sample did not contain detects for either compound, and was qualified as estimated 
undetected "UJ" for the compounds due to marginal ICV outliers. 

2. For the SVOC (method 8270C) analysis the LCSILCSD had low recoveries for 2-4- 
dimethylphenol, hexachlorocyclopentadiene, and benzoic acid. The associated sample did 
not contain detects for the compounds and was qualified as estimated undetected "UJ" for 
the 2-4-dimethylphenol and the hexachlorocyclopentadiene outliers. The benzoic acid 
recovery was very low biased (1 0% and 8%) and the compound was rejected "R" to indicate 
the potential low bias. 

3. For the nitroaromatic (method 8330) analysis the LCS had a marginally low recovery of tetryl. 
Tetryl was not detected in the associated sample and was qualified as estimated undetected 
"UJ" to indicate the potential low bias. 

4. For the nitroaromatic (method 8330) analysis the ICV had a marginally low recovery of 2- 
ammino-4,6-dinitrotoluene. 2-ammino-4,6-dinitrotoluene was not detected in the associated 
sample and was qualified as estimated undetected "UJ" to indicate the potential low bias. 

5 .  For the total and dissolved metals (method 601 0B/7471 A) analysis the MSIMSD associated 
with the batch failed the recovery criteria with a low bias for selenium. The non-detect result 
for selenium in the associated sample was qualified as estimated undetected ("UJ") due to 
the exceedance of the MSIMSD accuracy criteria. 
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6. The nitrate analysis (EPA 300) and turbidity analysis for this SDG were performed marginally 
outside the 48 hour holding time. The non-detect result for turbidity was qualified as "UJ", 
and the trace level detect for Nitrate was qualified as "J" for the affected sample in the SDG. 

7. The Cyanide (method 9012A) LCS and MS performed on an associated project sample 
recovered marginally low biased and the MSIMSD had a high RPD. The non-detect cyanide 
result in the associated sample in this SDG was qualified as estimated undetected "UJ". 

SDG E&E 0501 276 

1. For the SVOC (method 8270C) analysis the Initial Calibration Verification (ICV) had 
marginally low biased recoveries for benzoic acid and pentachlorophenol. The three 
associated samples in this SDG did not contain detects for either compound and were 
qualified as estimated undetected "UJ" for the compounds due to marginal ICV outliers. 

2. For the SVOC (method 8270C) analysis the LCSILCSD had low recoveries for 2-4- 
dimethylphenol, hexachlorocyclopentadiene, and benzoic acid. The three associated 
samples did not contain detects for the compounds and were qualified as estimated 
undetected "UJ" for the 2-4-dimethylphenol and the hexachlorocyclopentadiene outliers. The 
benzoic acid recovery was very low biased (1 0% and 8%) and the compound was rejected 
"R" in all three samples in this SDG to indicate the potential low bias. 

3. For the nitroaromatic (method 8330) analysis sample PBOW-05-GW-PB-BEDMW 19-01 A 
had a marginally low biased surrogate recovery. All nitroaromatic compounds were 
nondetects in the sample and qualified as estimated undetected "UJ" to indicate the potential 
low bias. 

4. For the nitroaromatic (method 8330) analysis the LCS had a marginally low recovery of tetryl. 
Tetryl was not detected in the three associated samples and was qualified as estimated 
,undetected "UJ" to indicate the potential low bias. 

5. For the nitroaromatic (method 8330) analysis the ICV had a marginally low recovery of 2- 
ammino-4,6-dinitrotoluene. 2-ammino-4,6-dinitrotoluene was not detected in the three 
associated samples and was qualified as estimated undetected "UJ" to indicate the potential 
low bias. 

6. For the total and dissolved metals (method 601 OBI7471 A) analysis the MSIMSD associated 
with the batch failed the recovery criteria with a low bias for selenium. The non-detect result 
for selenium in the three associated samples in this SDG were qualified as estimated 
undetected ("UJ") due to the exceedance of the MSIMSD accuracy criteria. 

7. For the total metals (method 6010BR471A) analysis for sample PBOW-05-GW-AA2- 
MKMW09-01A, the trace level detect of zinc was qualified as "B" due to contamination in the 
ICB. 

8. For the total metals (method 6010BI7471A) analysis for samples PBOW-05-GW-AA3- 
BEDGW001-01A and PBOW-05-GW-PB-BEDMW 19-01A, the trace level detects of 
chromium were qualified as " B  due to contamination in the ICB. 

9. For the dissolved metals (method 601 OBI7471 A) analysis for samples PBOW-05-GW-AA2- 
MKMWO9-01 A and PBOW-05-GW-PB-BEDMW 19-01A, the trace level detects of chromium 
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were qualified as " B  due to contamination in the ICB. 

10. For the dissolved metals (method 6010Bff471 A) analysis for sample PBOW-05-GW-AA2- 
MKMW09-01 A, the trace level detects of zinc was qualified as " B  due to contamination in 
the ICB. 

1 1. For sample PBOW-05-GW-PB-BEDMW 19-01 A the lab duplicate and MS for the chloride 
analysis (EPA 300) had recovery and precision outliers. The chloride detects in all three 
associated samples were qualified as estimated "J" to indicate the inaccurate and imprecise 
measurement. 

12. For sample PBOW-05-GW-PB-BEDMW19-01A the lab duplicate for the sulfate analysis 
(EPA 300) had a precision outlier of the RPD criteria. The sulfate result was qualified as 
estimated "J" to indicate the precision outlier. 

13. The Cyanide (method 9012A) LCS and MS performed on an associated project sample 
recovered marginally low biased and the MSIMSD had a high RPD. The non-detect cyanide 
results in all three samples were qualified as estimated undetected "UJ". 

SDG E&E 0501293 

1. The positive result for chloroform in sample PBOW-05-GW-AA3-BEDGW002-01A (VOC 
8260B analysis) was qualified as " B  due to trip blank contamination. 

2. For the VOC (method 82608) analysis the LCS had marginally low recoveries for 1,2,3- 
trichlorobenzene. The five associated samples did not contain detects for the compound and 
were qualified as estimated undetected "UJ" for 1,2,3-trichlorobenzene. 

3. For the VOC (method 82608) analysis the MSIMSD had no recovery for acetone and methyl 
acetate. The associated LCS was acceptable for the compounds. The five associated 
samples did not contain detects for the compounds and were qualified as estimated 
undetected "UJ" for acetone and methyl acetate. 

4. For the SVOC (method 82706) analysis the Initial Calibration Verification (ICV) had 
marginally low biased recoveries for benzoic acid and pentachlorophenol. The four 
associated samples in this SDG did not contain detects for either compound and were 
qualified as estimated undetected "UJ" for the compounds due to marginal ICV outliers. 

5. For the SVOC (method 82706) analysis the LCS had low recoveries for 2-4-dimethylphenol, 
hexachlorocyclopentadiene, 4-chloroaniline, and benzoic acid. The four associated samples 
did not contain detects for the compounds and were qualified as estimated undetected "UJ" 
for the 2-4-dimethylphenol, 4-chloroaniline, and the hexachlorocyclopentadiene outliers. The 
benzoic acid recovery was very low biased (1 0% and 8%) and the compound was rejected 
"R" in all four samples in this SDG to indicate the potential low bias. 

6. For the SVOC (method 8270C) analysis the MSIMSD had no recovery for 
hexachlorocyclopentadiene. The four associated samples did not contain detects for the 
compound and were already qualified as estimated undetected "UJ" due to the LCS outlier. 
No further action deemed necessary. 

7. For the nitroaromatic (method 8330) analysis the MSIMSD had no recovery for tetryl. The 
associated LCS was acceptable. The nondetects for tetryl in all four associated samples in 
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this SDG were qualified as estimated undetected "UJ" to indicate the potential low bias. 

8. For the nitroaromatic (method 8330) analysis the ICV had a marginally low recovery of 2- 
ammino-4,6-dinitrotoluene. 2-ammino-4,6-dinitrotoluene was not detected in the four 
associated samples and was qualified as estimated undetected "UJ" to indicate the potential 
low bias. 

9. For the total and dissolved metals (method 601 OBn471 A) analysis the MSIMSD associated 
with the batch failed the recovery criteria with a low bias for selenium. The non-detect 
results for selenium in the four associated samples in this SDG were qualified as estimated 
undetected ("UJ") due to the exceedance of the MSIMSD accuracy criteria. 

10. For the total and dissolved metals (method 6010B/7471A) analysis trace level detects of 
chromium in all four samples were qualified as " 6  due to contamination in the ICB. 

1 1. For the total metals (method 601 0B/7471 A) analysis for samples PBOW-05-GW-AA3- 
GW003-01 A, PBOW-05-GW-AA3-GW003-01 D, and PBOW-05-GW-AA2-GW002-01 A, the 
trace level detects of iron and nickel were qualified as " B  due to contamination in the CCB. 

12. For the dissolved metals (method 601 OB/7471 A) analysis for samples PBOW-05-GW-AA2- 
GW002-01A, the trace level detects of cobalt and nickel were qualified as "B" due to 
contamination in the ICB. 

13. For the dissolved metals (method 601 0Bff471 A) analysis for sample PBOW-05-GW-AA2- 
MKMW09-01A, the trace level detects of zinc was qualified as " 8  due to contamination in 
the ICB. 

14. The method blank for the nitrate analysis associated with all four samples in this batch 
contained nitrate. All four samples results for nitrate were detects and were qualified as " B  
because of the method blank contamination. 

15. The Cyanide (method 9012A) LCS and MS performed on an associated project sample 
recovered marginally low biased and the MSIMSD had a high RPD. The non-detect cyanide 
results in all four samples were qualified as estimated undetected "UJ". 

SDG E&E 0501297 

1. The positive result for acetone in sample PBOW-05-GW-AA3-GW005-01A (VOC 8260B 
analysis) was qualified as "B" due to trip blank contamination. 

2. For the VOC (method 82608) analysis the LCS had marginally low recoveries for 1,2,3- 
trichlorobenzene. The three associated samples in this SDG did not contain detects for the 
compound and were qualified as estimated undetected "UJ" for 1,2,3-trichlorobenzene. 

3. For the SVOC (method 82706) analysis the Initial Calibration Verification (ICV) had 
marginally low biased recoveries for benzoic acid and pentachlorophenol. The two 
associated samples in this SDG did not contain detects for either compound and were 
qualified as estimated undetected "UJ" for the compounds due to marginal ICV outliers. 

4. For the SVOC (method 8270C) analysis the LCS had low recoveries for 2-4-dimethylphenol, 
hexachlorocyclopentadiene, 4-chloroaniline, and benzoic acid. The two associated samples 
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did not contain detects for the compounds and were qualified as estimated undetected "UJ" 
for the 2-4-dimethylphenol, 4-chloroaniline, and the hexachlorocyclopentadiene outliers. The 
benzoic acid recovery was very low biased (1 0%) and the compound was rejected "R" in all 
four samples in this SDG to indicate the potential low bias. 

5. For the nitroaromatic (method 8330) analysis the ICV had a marginally low recovery of 2- 
ammino-4,6-dinitrotoluene. 2-ammino-4,6-dinitrotoluene was not detected in the two 
associated samples and was qualified as estimated undetected "UJ" to indicate the potential 
low bias. 

6. For the total and dissolved metals (method 601 0B/7471 A) analysis the MSIMSD associated 
with the batch failed the recovery criteria with a low bias for selenium. The non-detect 
results for selenium in the two associated samples in this SDG were qualified as estimated 
undetected ("UJ") due to the exceedance of the MSIMSD accuracy criteria. 

7. For the total and dissolved metals (method 6010B/7471A) analysis trace level detects of 
chromium in both samples were qualified as " B  due to contamination in the ICB. 

8. For the total metals (method 6010B/7471A) analysis for sample PBOW-05-GW-AA3- 
GW005-01A the trace level detect of nickel was qualified as "B" due to contamination in the 
CCBs. 

9. For the dissolved metals (method 60108/7471A) analysis for sample PBOW-05-GW-AA3- 
GW005-01 A the trace level detect of potassium was qualified as " B  due to contamination in 
the CCB. 

10. For the dissolved metals (method 601 0BD471A) analysis trace level detects of cobalt and 
nickel in both samples were qualified as "B" due to contamination in the ICB. 

11. The anions high CCV had marginally high biased recoveries for chloride and sulfate. The 
detects of chloride and sulfate in both associated samples in this SDG were qualified as 
estimated "J". 

12. The trace level nitrate detects in both samples in this SDG were qualified as " 6  due to blank 
contamination in the associated CCB. 

13. The Cyanide (method 901 2A) MS performed on an associated project sample recovered 
marginally low biased and the MSIMSD had a high RPD. The non-detect cyanide results in 
both samples in this SDG were qualified as estimated undetected "UJ". 

SDG E&E 0501 303 

1. For the SVOC (method 8270C) analysis the Initial Calibration Verification (ICV) had 
marginally low biased recoveries for benzoic acid and pentachlorophenol. The two 
associated samples in this SDG did not contain detects for either compound and were 
qualified as estimated undetected "UJ" for the compounds due to marginal ICV outliers. 

2. For the SVOC (method 8270C) analysis the LCS had low recoveries for 2-4-dimethylphenol, 
hexachlorocyclopentadiene, 4-chloroaniline, and benzoic acid. The two associated samples 
did not contain detects for the compounds and were qualified as estimated undetected "UJ" 
for the 2-4-dimethylphenol, 4-chloroaniline, and the hexachlorocyclopentadiene outliers. The 
benzoic acid recovery was very low biased (1 0%) and the compound was rejected "R" in all 
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four samples in this SDG to indicate the potential low bias. 

3. For the nitroaromatic (method 8330) analysis the ICV had a marginally low recovery of 2- 
ammino-4,6-dinitrotoluene. 2-ammino-4,6-dinitrotoluene was not detected in the two 
associated samples and was qualified as estimated undetected "UJn to indicate the potential 
low bias. 

4. For the total and dissolved metals (method 601 0817471A) analysis the MSIMSD associated 
with the batch failed the recovery criteria with a low bias for selenium. The non-detect 
results for selenium in the two associated samples in this SDG were qualified as estimated 
undetected ("UJ") due to the exceedance of the MSIMSD accuracy criteria. 

5 .  The Cyanide (method 9012A) MS performed on an associated project sample recovered 
marginally low biased and the MSIMSD had a high RPD. The non-detect cyanide results in 
both samples in this SDG were qualified as estimated undetected "UJ". 

SDG E&E 0502001 

1. For the SVOC (method 8270C) analysis the LCS had low recoveries for 2-4-dimethylphenol, 
hexachlorocyclopentadiene, and benzoic acid. The three associated samples did not contain 
detects for the compounds and were qualified as estimated undetected "UJ" for the 2-4- 
dimethylphenol, and the hexachlorocyclopentadiene outliers. The benzoic acid recovery was 
very low biased (1 0%) and the compound was rejected "R" in all four samples in this SDG to 
indicate the potential low bias. 

2. For the PCB (method 8082) analysis of sample PBOW-05-GW-AA3-GW004-01Aone of the 
two surrogate recoveries was biased low (TCMX 15%). The other surrogate recovery was 
acceptable. The nondetects PCB results for the sample were qualified as estimated 
undetected "UJ" to indicate the potential low bias. 

3. For the nitroaromatic (method 8330) analysis the ICV had a marginally low recovery of 2- 
ammino-4,6-dinitrotoluene. 2-ammino-4,6-dinitrotoluene was not detected in the three 
associated samples and was qualified as estimated undetected "UJ" to indicate the potential 
low bias. 

4. For the total and dissolved metals (method 601 0817471 A) analysis the MSIMSD associated 
with the batch failed the recovery criteria with a low bias for selenium and a high bias for 
sodium. The non-detect results for selenium in the three associated samples in this SDG 
were qualified as estimated undetected ("UJ") and the detects of sodium in all three samples 
were qualified as estimated "J" due to the exceedances of the MSIMSD accuracy criteria. 

5. The total metals method blank contained trace levels of chromium and copper that resulted 
in the qualification of low level detects of chromium in all three samples as undetected "U", 
and the qualification of the low level detect of copper in sample PBOW-05-GW-AA3- 
BEDMW003-01 A as undetected "U". 

6. The dissolved metals method blank contained trace levels of nickel that resulted in the 
qualification of low level detect of nickel in sample PBOW-05-GW-AA3-GW004-01 A as "B.  

7. The total metals ICB contained trace levels of chromium and nickel that resulted in the 
qualification of low level detect of chromium in sample PBOW-05-GW-AA3-BEDMW003-01 A 
as "B", and the qualification of the low level detect of nickel in sample PBOW-05-GW-AA3- 
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8. The dissolved metals ICB and CCB contained trace levels of beryllium, chromium, and nickel 
that resulted in the qualification of low level detect of beryllium in sample PBOW-05-GW- 
AA3-BEDMW003-01 A as "B", chromium in sample PBOW-05-GW-AA3-BEDMW003-01 D as 
"B", and nickel in sample PBOW-05-GW-AA3-GW004-O1A as "B". 

9. The dissolved mercury CCB contained trace levels of mercury that resulted in the 
qualification of low level detect of mercury in sample PBOW-05-GW-AA3-BEDMW003-01A 
as "B". 

10. The nitrate analyses for both samples in this SDG were performed 4-5 hours in excess of 
the 48-hour holding time. The detect for nitrate in both samples were qualified as estimated 
"J". However, the detect in sample PBOW-05-GW-AA3-GW004-01A was subsequently 
changed to "BJ" due to method blank contamination. 

1 1. The nitrate detect in sample PBOW-05-GW-AA3-GW004-01 Awas qualified as estimated "J" 
due to marginally high biased LCS and CCV. 

12. The chloride detect in sample PBOW-05-GW-AA3-BEDMW003-01A was qualified as 
estimated "J" due to marginally high biased LCS and CCV. 

13. The TSS LCS was biased marginally low resulting in the qualification of the nondetect 
results in both samples as estimated "UJ". 

SDG E&E 0502002 

1. For the SVOC (method 82706) analysis the LCS had low recoveries for 2-4-dimethylphenol, 
hexachlorocyclopentadiene, and benzoic acid. The associated sample did not contain 
detects for the compounds and were qualified as estimated undetected "UJ" for the 2-4- 
dimethylphenol, and the hexachlorocyclopentadiene outliers. The benzoic acid recovery was 
very low biased (12% and 13%) and the compound was rejected "R" in the sample in this 
SDG to indicate the potential low bias. 

2. For the nitroaromatic (method 8330) analysis the ICV had a marginally low recovery of 2- 
ammino-4,6-dinitrotoluene. 2-ammino-4,6-dinitrotoluene was not detected in the associated 
sample and was qualified as estimated undetected "UJ" to indicate the potential low bias. 

3. For the total and dissolved metals (method 601 OB17471A) analysis the MSIMSD associated 
with the batch failed the recovery criteria with a low bias for selenium and a high bias for 
sodium. The non-detect results for selenium in the associated sample in this SDG was 
qualified as estimated undetected ("UJ") and the detect of sodium in the sample was 
qualified as estimated "J" due to the exceedances of the MSIMSD accuracy criteria. 

4. The total metals method blank contained trace levels of chromium and copper that resulted 
in the qualification of low level detect of chromium in sample PBOW-05-GW-AA2-ITMW 10- 
01A as "B". 

5. The dissolved metals method blank contained trace levels of nickel and silver that resulted in 
the qualification of low level detect of nickel in sample PBOW-05-GW-AA2-ITMW 10-01Aas 
"8". 
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6. The dissolved metals ICB contained trace levels of nickel that resulted in the qualification of 
low level detect of nickel in sample PBOW-05-GW-AA2-ITMW10-01A as "B". 

7. The total mercury CCB contained trace levels of mercury that resulted in the qualification of 
low level detect of mercury in sample PBOW-05-GW-AA2-ITMW10-01A as "B". 

8. The chloride and nitrate detects in sample PBOW-05-GW-AA2-ITMW 10-01 A were qualified 
as estimated "J" due to marginally high biased LCS and CCV. 

9. The chloride detect in sample PBOW-05-GW-AA3-BEDMW003-01A was qualified as 
estimated "J" due to marginally high biased LCS and CCV. 

10. The TSS LCS was biased marginally low resulting in the qualification of the nondetect 
results in both samples as estimated "UJ". 

SDG E&E 0502004 

1. For the VOC (method 82608) analysis the LCS had marginally low recoveries for 
bromoform. Both associated samples in this SDG did not contain detects for the compound 
and were qualified as estimated undetected "UJ" for bromoform. 
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4.0 DATA QUALITY NARRATIVES 

The findings of this data quality evaluation are presented below in terms of precision, accuracy, 
representativeness, sensitivity and completeness. 

4.1 DATA PRECISION 

4.1.1 Field QC Duplicate Precision Review 

Project field duplicate precision indicators were found to be in control for each analytical method 
without exception. 

4.1.2 Laboratory Duplicate Precision Review 

Project laboratory duplicate precision indicators were found to be in control for each analytical 
method, with the exceptions noted below as Specific Findings. Each exception was evaluated to 
determine whether it had any impact on data use or resulted in data qualification. 

Specific Findinqs: 

1. The Cyanide MSIMSD RPD for sample PBOW-05-GW-AA3-BEDGW002-01A in E&E SDG 
0501293 was 71 %, exceeding the 20% RPD criteria. The non-detect cyanide results in the 
associated samples in the lab batch were qualified as estimated undetected "UJ". 

2. The Chloride MSIMSD RPD for sample PBOW-05-GW-PB-BEDMW19-01A in E&E SDG 
0501276 was 54%, exceeding the 20% RPD criteria. The chloride detects in all three 
associated samples in the SDG were qualified as estimated "J" to indicate the potential 
imprecise measurement. 

Affected Sample 
PBOW-05-GW-AA3-BEDGW002-01A 
?BOW-05-GW-AA3-GW 002-01 A 
PBOW-05-GW-AA3-BEDGW001-O1A 
PBOW-05-GW-AA2-MKMWO9-01 A 
PBOW-05-GW-PB-BEDMW 19-01 A 
PBOW-05-GW-AA3-GW003-01 A 
PBOW-05-GW-AA3-GW003-01 D 
PBOW-05-GW-AA2-GW002-01 A 
PBOW-05-GW-AA3-GW005-01 A 
PBOW-05-GW-AA2-BEDGW001-01 A 

Analyte 
Cyanide 

Affected Samples 
PBOW-05-GW-AA3-BEDGW001-01 A 
PBOW-05-GW-AA2-MKMW 09-01 A 
PBOW-05-GW-PB-BEDMW 19-01 A 

MSIMSD RPD 
71 % 

Analyte 
Chloride 

Qualifier 
UJ 

MSIMSD RPD 
54% 

Qualifier 
UJ 
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3. The Sulfate laboratory duplicate performed on sample PBOW-05-GW-PB-BEDMW 19-01 A in 
E&E SDG 0501276 was 22%, exceeding the 20% RPD criteria. The sulfate detects in all 
three associated samples in the SDG were qualified as estimated "J" to indicate the potential 
imprecise measurement. 

4.2 DATA ACCURACY 

4.2.1 Data Accuracy Indicators Review 

Qualifier 
UJ 

Affected Samples 
PBOW-05-GW-AA3-BEDGW001-01 A 
PBOW-05-GW-AA2-MKMWO9-01 A 
PBOW-05-GW-PB-BEDMW 19-01 A 

Project accuracy indicators were found to be in control for each analytical method, with the 
exceptions noted below as Specific Findings. Each exception was evaluated to determine whether it 
had any impact on data use or resulted in data qualification. 

Specific Findinqs: SDG E&E 0501263 

Analyte 
Sulfate 

1. The VOC LCS associated with the groundwater sample PBOW-05-GW-AA3-GW002-01A in 
SDG E&E 0501 263 recovered high for one compound (Trichlorofluoromethane 138%). 
However, the compound was not detected in the associated sample and qualification of a 
non-detect result for a high bias is not necessary. 

Lab. Dup. RPD 
22% 

2. The VOC ICAL associated with the groundwater sample PBOW-05-GW-AA3-GW002-01 A in 
SDG E&E 0501263 had marginally high % RSDs for two compounds 
(Trichlorofluoromethane 15.2% and 1,2,4-Trichlorobenzene 16.2%). However, the mean 
RSD for all compounds was acceptable, and the outliers were less than 30%. Therefore, no 
qualification was deemed necessary. 

3. The VOC Continuing Calibration Verification (CCV) associated with groundwater sample 
PBOW-05-GW-AA3-GW002-01A in SDG E&E 0501263 had marginally high % Ds for two 
compounds (Trichlorofluoromethane 23.7% and 1,2,3-Trichlorobenzene 21.6%). However, 
the mean RSD for all compounds was acceptable, and the outliers were less than 30%. 
Therefore, no qualification was deemed necessary. 

4. The SVOC Initial Calibration Verification (ICV) associated with groundwater sample PBOW- 
05-GW-AA3-GW002-01 A in SDG E&E 0501 263 had marginally low recoveries for two 
compounds (Benzoic acid 77% and Pentachlorophenol 74%). The affected sample was 
nondetect for the analytes and qualified as estimated to indicate the potential low bias for the 
analytes. 

Affected Samples 
PBOW-05-GW-AA3-GW002-01 A 

ICV %R 
77% 
74% 

Analyte 
Benzoic Acid 

Pentachlorophenol 

Qualifier 
UJ 
UJ 
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5. The SVOC LCS associated with the groundwater sample PBOW-05-GW-AA3-GW002-01A 
in SDG E&E 0501 263 recovered low for three analytes. The analytes were not detected in 
the associated sample and qualified as indicated in the table below. 

6. The Nitroaromatic LCS associated with the groundwater sample PBOW-05-GW-AA3- 
GW002-01A in SDG E&E 0501263 recovered low for one analyte. The analyte was not 
detected in the associated sample and qualified as indicated in the table below. 

1 

Affected Samples 

PBOW-05-GW-AA3- 
GW002-01 A 

7. The Nitroaromatic Initial Calibration Verification (ICV) associated with groundwater sample 
PBOW-05-GW-AA3-GW002-01A in SDG E&E 0501263 had a marginally low recovery for 
one analyte. The affected sample was nondetect for the analytes and qualified as estimated 
to indicate the potential low bias for the analyte. 

Analyte 

Benzoic Acid 
2,4-Dimethylphenol 

Hexachlorocyclopentadiene 

Affected Samples 
PBOW-05-GW-AA3-GW002-01 A 

8. The total metals MSIMSD analysis performed on sample PBOW-05-GW-AA3-BEDGW002- 
01A associated with SDG E&E 0501293 recovered marginally low for Selenium. This 
MSIMSD was batched with the sample in E&E SDG 0501263. The affected sample and 
qualification is indicated below. 

LCSILCSD 
%R 

8% & 10% 
19% & 15% 
51 % (LCSD) 

Affected Samples 
PBOW-05-GW-AA3-GW002-01A 

Qualifier 

R 
UJ 
U J 

Qualifier 
UJ 

Analyte 
Te try1 

9. The dissolved metals MSIMSD analysis performed on sample PBOW-05-GW-AA3- 
BEDGW002-01A associated with SDG E&E 0501293 recovered marginally low for 
Selenium. This MSIMSD was batched with the sample in E&E SDG 0501263. The affected 
sample and qualification is indicated below. 

LCS %R 
58% 

Analyte 
2-Ammino-4,6-dinitrotoluene 

Affected Samples 
PBOW-05-GW-AA3-GW002-01 A 

ICV %R 
83% 

Analyte 
Selenium 

Affected Samples 
PBOW-05-GW-AA3-GW 002-01 A 

Qualifier 
U J 

MSIMSD %R 
49% 1 47% 

Analyte 
Selenium 

Qualifier 
UJ 

MSIMSD %R 
42% 143% 

Qualifier 
UJ 
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10. The Cyanide LCS associated with PBOW-05-GW-AA3-GW002-O1A in SDG E&E 0501 263 
recovered marginally low at 68%. The affected sample and qualification is indicated below. 

11. The Cyanide MS analysis performed on sample PBOW-05-GW-AA3-BEDGW002-01A 
associated with SDG E&E 0501293 recovered marginally low at 40%. This MSIMSD was 
batched with the sample in E&E SDG 0501263. The affected sample and qualification is 
indicated below. 

Affected Samples 
PBOW-05-GW-AA3-GW002-01 A 

Specific Findinas: SDG E&E 0501276 

LCS '/OR 
68% 

Analyte 
Cyanide 

Affected Samples 
PBOW-05-GW-AA3-GW002-01 A 

1. The VOC LCS associated with the four groundwater samples in SDG E&E 0501276 
recovered high for one compound (Trichlorofluoromethane 138%). However, the compound 
was not detected in the associated samples and qualification of non-detect results for a high 
bias is not necessary. 

Qualifier 
UJ 

2. The VOC ICAL associated with the four groundwater samples in SDG E&E 0501276 had 
marginally high % RSDs for two compounds (Trichlorofluoromethane 15.2% and 1,2,4- 
Trichlorobenzene 16.2%). However, the mean RSD for all compounds was acceptable, and 
the outliers were less than 30%. Therefore, no qualification was deemed necessary. 

Analyte 
Cyanide 

3. The VOC Continuing Calibration Verifications (CCV) associated with the four groundwater 
samples in SDG E&E 0501276 had marginally high % Ds for two compounds 
(Trichlorofluoromethane 23.7% and 1,2,3-Trichlorobenzene 22.8%). However, the mean 
RSD for all compounds was acceptable, and the outliers were less than 30%. Therefore, no 
qualification was deemed necessary. 

4. The SVOC Initial Calibration Verification (ICV) associated with the three groundwater 
samples in SDG E&E 0501 276 had marginally low recoveries for two compounds (Benzoic 
acid 77% and Pentachlorophenol 74%). The affected samples were nondetect for the 
analytes and qualified as estimated to indicate the potential low bias for the analytes. 

MS %R 
40% 

Qualifier 
UJ 

5. The SVOC LCS associated with the three groundwater samples in SDG E&E 0501276 
recovered low for three analytes. The analytes were not detected in the associated samples 

Affected Samples 
PBOW-05-GW-AA3-BEDGW001-01 A 
PBOW-05-GW-AA2-MKMWO9-01A 
PBOW-05-GW-PB-BEDMW 1 9-01 A 

Analyte 
Benzoic Acid 

Pentachlorophenol 

ICV %R 
77% 
74% 

Qualifier 
UJ 
UJ 
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and qualified as indicated in the table below. 

6. The Nitroaromatic LCS associated with the three groundwater samples in SDG E&E 
0501276 recovered low for one analyte. The analyte was not detected in the associated 
samples and qualified as indicated in the table below. 

Affected Samples 

PBOW -05-GW -AA3-BEDGW 001 -01 A 
PBOW-05-GW-AA2-MKMWO9-01 A 
PBOW-05-GW-PB-BEDMW 19-01 A 

7. The Nitroaromatic Initial Calibration Verification (ICV) associated with the three groundwater 
samples in SDG E&E 0501 27 had a marginally low recovery for one analyte. The affected 
samples were nondetect for the analyte and qualified as estimated to indicate the potential 
low bias for the analyte. 

Analyte 

Benzoic Acid 
2,4-Dimethylphenol 

Hexachlorocyclopentadiene 

Affected Samples 
PBOW-05-GW-AA3-BEDGW001-01 A 
PBOW-05-GW-AA2-MKMWO9-01 A 
PBOW-05-GW-PB-BEDMW 19-01 A 

8. The nitroaromatic surrogate recovery for one groundwater sample in E&E SDG 0501276 
biased marginally low. All nitroaromatic target analytes were nondetect in the sample and 
qualified as estimated "UJ" 

LCSILCSD 
%R 

8% & 10% 
19%& 15% 
51 % (LCSD) 

Analyte 
Tetryl 

Affected Samples 
PBOW-05-GW-AA3-BEDGW001-01 A 
PBOW-05-GW-AA2-MKMW09-01 A 
PBOW-05-GW-PB-BEDMW 19-01 A 

Q 

R 
UJ 
UJ 

9. The total metals MS/MSD analysis performed on sample PBOW-05-GW-PB-BEDMI 9-01 A 
associated with SDG E&E 0501273 recovered marginally low for Selenium. The affected 
samples and qualification is indicated below. 

LCS %R 
58% 

Analyte 
2-Ammino-4,6-dinitrotoluene 

Affected Samples 
PBOW-05-GW-PB-BEDMW 19-01 A 

Qualifier 
UJ 

10. The dissolved metals MSIMSD analysis performed on sample PBOW-05-GW-PB- 
BEDMW 19-01 A associated with SDG E&E 0501 276 recovered marginally low for Selenium. 
The affected samples and qualification is indicated below. 

ICV%R 
83% 

Analyte 
All 8330 Nitroaromatic 

target analytes 

Affected Samples 
PBOW-05-GW-AA3-BEDGW001-01 A 
PBOW-05-GW-AA2-MKMW09-01 A 
PBOW-05-GW-PB-BEDMW 19-01 A 

Q 
UJ 

- 

Surr %R 
60% 

Analyte 
Selenium 

Q 
UJ 

MSIMSD %R 
49% / 47% 

Qualifier 
U J 
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11. The Cyanide LCS associated with the three groundwater samples in SDG E&E 0501276 
recovered marginally low at 68%. The affected samples and qualification is indicated below. 

Affected Samples 
PBOW-05-GW-AA3-BEDGW001-01 A 
PBOW-05-GW-AA2-MKMWO9-01 A 
PBOW-05-GW-PB-BEDMW 19-01 A 

12. The Cyanide MS analysis performed on sample PBOW-05-GW-PB-BEDMW 19-01 A 
associated with SDG E&E 0501 276 recovered marginally low at 40%. The affected samples 
and qualification is indicated below. 

MSIMSD %R 
42% / 43% 

Analyte 
Selenium 

Affected Samples 
PBOW-05-GW-AA3-BEDGW001-01 A 
PBOW-05-GW-AA2-MKMWO9-01 A 
PBOW-05-GW-PB-BEDMW 19-01 A 

Qualifier 
UJ 

13. The Chloride MS analysis performed on sample PBOW-05-GW-PB-BEDMW19-01 A 
associated with SDG E&E 0501276 recovered marginally low at 50%. The affected samples 
and qualification is indicated below. 

Analyte 
Cyanide 

Affected Samples 
PBOW-05-GW-AA3-BEDGW001-01A 
PBOW-05-GW-AA2-MKMW09-01 A 
PBOW-05-GW-PB-BEDMW 19-01 A 

Specific Findinqs: SDG E&E 0501 293 

LCS %R 
6 8 '10 

Affected Samples 
PBOW-05-GW-AA3-BEDGW001-01 A 
PBOW-05-GW-AA2-MKMW09-01 A 
PBOW-05-GW-PB-BEDMW 19-01 A 

1. The VOC LCS associated with the five groundwater samples in SDG E&E 0501293 
recovered .marginally low for one compound (1,2,3-Trichlorobenzene 76%). The analyte was 
not detected in the associated samples and was qualified as estimated "UJ". 

Qualifier 
J 

UJ 
J 

Qualifier 
J 
UJ 
J 

Analyte 
Cyanide 

MS %R 
40% 

Analyte 
Chloride 

2. The VOC ICAL associated with the five groundwater samples in SDG E&E 0501293 had 
marginally high % RSDs for two compounds (Trichlorofluoromethane 15.2% and 1,2,4- 
Trichlorobenzene 16.2%). However, the mean RSD for all compounds was acceptable, and 
the outliers were less than 30%. Therefore, no qualification was deemed necessary. 

Affected Samples 
PBOW -05-GW -AA3-GW 003-0 1 A 
PBOW-05-GW-AA3-GW003-01 D 
PBOW-05-GW-AA3-BEDGW002-01 A 
PBOW-05-GW-AA2-GW002-01 A 
PBOW-05-TB-012505-01 

MS %R 
50% 

Qualifier 
J 

Analyte 
1,2,3-Trichlorobenzene 

LCS %R 
76% 

Q 
UJ 
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3. The VOC Continuing Calibration Verifications (CCV) associated with the five groundwater 
samples in SDG E&E 0501293 had marginally high % Ds for two compounds 
(Trichlorofluoromethane 25.5% and 1,2,3-Trichlorobenzene 22.8%). However, the mean 
RSD for all compounds was acceptable, and the outliers were less than 30%. Therefore, no 
qualification was deemed necessary. 

4. The VOC MSIMSD associated with the five groundwater samples in SDG E&E 0501 293 had 
no recovery (0%) for acetone and methyl acetate. The associated LCS was acceptable for 
the analytes, and the analytes were not detected in the associated field samples, but was 
detected at a trace level in the trip blank. The samples were qualified as indicated in the 
table below. 

5. The SVOC Initial Calibration Verification (ICV) associated with the four groundwater samples 
in SDG E&E 0501 293 had marginally low recoveries for two compounds (Benzoic acid 77% 
and Pentachlorophenol74%). The affected samples were nondetect for the analytes and 
qualified as estimated to indicate the potential low bias for the analytes. 

Affected Samples 
PBOW-05-GW-AA3-GW003-01 A 
PBOW -05-GW -AA3-GW 003-01 D 
PBOW-05-GW-AA3-BEDGW 002-01 A 
PBOW-05-GW-AA2-GW002-01 A 
PBOW-05-TB-012505-01 
PBOW -05-GW -AA3-GW 003-01 A 
PBOW-05-GW-AA3-GW003-01 D 
PBOW-05-GW-AA3-BEDGW002-01 A 
PBOW-05-GW-AA2-GW002-01 A 
PBOW-05-TB-012505-01 

6. The SVOC LCS associated with the four groundwater samples in SDG E&E 0501293 
recovered low for four analytes. The analytes were not detected in the associated samples 
and qualified as indicated in the table below. 

Analyte 
Acetone 

2,4-Dimethylphenol 

' 

7. The SVOC MS/MSD performed on sample PBOW-05-GW-AA3-BEDGW002-01Aassociated 
with the four groundwater samples in SDG E&E 0501293 had no recovery for 
hexachlorocyclopentadiene. The analyte was not detected in the associated samples and 
qualified as indicated in the table below. 

MS/MSD%R 
0% 

0% 

Affected Samples 
PBOW-05-GW-AA3-GW003-01 A 
PBOW-05-GW-AA3-GW 003-01 D 
PBOW-05-GW-AA3-BEDGW002-01 A 
PBOW-05-GW-AA2-GW002-01 A 

Affected Samples 
PBOW-05-GW-AA3-GW003-01.A 
PBOW-05-GW-AA3-GW 003-0 1 D 
PBOW-05-GW-AA3-BEDGW002-01 A 
PBOW-05-GW-AA2-GW002-01 A 

Q 
UJ 
UJ 
U J 
UJ 
J 
UJ 
UJ 
UJ 
UJ 
UJ 

Analyte 
Benzoic Acid 

2,4-Dimethylphenol 
Hexachlorocyclopentadiene 

4-Chloroaniline 

Qualifier 
UJ 
UJ 

- 

Analyte 
Benzoic Acid 

Pentachlorophenol 

ICV %R 
77% 
74% 

LCS %R 
10% 
54% 
59% 
56% 

Q 
R 
UJ 
UJ 
U J 



8. The Nitroaromatic MS/MSD associated with the four groundwater samples in SDG E&E 
0501293 performed on sample PBOW-05-GW-AA3-BEDGW002-01A had no recovery for 
tetryl. The analyte was acceptable in the associated LCS and not detected in the associated 
samples and qualified as indicated in the table below. 

Affected Samples 

PBOW-05-GW-AA3-GW003-01 A 
PBOW-05-GW-AA3-GW003-01 D 
PBOW-05-GW-AA3-BEDGW002-01 A 
PBOW-05-GW-AA2-GW002-01 A 

9. The Nitroaromatic Initial Calibration Verification (ICV) associated with the four groundwater 
samples in SDG E&E 0501 293 had a marginally low recovery for one analyte. The affected 
samples were nondetect for the analytes and qualified as estimated to indicate the potential 
low bias for the analyte. 

MSIMSD 
%R 
0% 

Analyte 

Hexachlorocyclopentadiene 

Q 

UJ 

Qualifier 
UJ 

Affected Samples 
PBOW -05-GW -AA3-GW 003-01 A 
PBOW-05-GW-AA3-GW003-01 D 
PBOW-05-GW-AA3-BEDGW002-01 A 
PBOW -05-GW-AA2-GW002-01 A 

10. The total metals MSIMSD analysis performed on sample PBOW-05-GW-AA3-BEDGW002- 
01A associated with SDG E&E 0501293 recovered marginally low for Selenium. The 
affected samples and qualification are indicated below. 

Analyte 
Tetryl 

- 
Affected Samples 

PBOW-05-GW-AA3-GW003-01 A 
PBOW-05-GW-AA3-GW 003-01 D 
PBOW-05-GW-AA3-BEDGW002-01 A 
PBOW-05-GW -AA2-GW 002-01 A 

11. The dissolved metals MSIMSD analysis performed on sample PBOW-05-GW-AA3- 
BEDGW002-01A associated with SDG E&E 0501293 recovered marginally low for 
Selenium. The affected samples and qualification is indicated below. 

MSIMSD %R 
0% 

Anal yte 
2-Ammino-4,6-dinitrotoluene 

ICV%R 
83% 

Affected Samples 
PBOW -05-GW -AA3-GW 003-0 1 A 
PBOW-05-GW-AA3-GW003-01 D 
PBOW-05-GW-AA3-BEDGW002-01 A 
PBOW-05-GW-AA2-GW002-01 A 

Q 
UJ 

Analyte 
Selenium 

Affected Samples 
PBOW-05-GW-AA3-GW 003-01 A 
PBOW-05-GW-AA3-GW003-01 D 
PBOW-05-GW-AA3-BEDGW002-01 A 
PBOW-05-GW-AA2-GW 002-01 A 

MSIMSD %R 
49% 147% 

Analyte 
Selenium 

Qualifier 
UJ 

MSIMSD OhR 
42% / 43% 

Qualifier 
UJ 
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12. The Cyanide LCS associated with the four groundwater samples in SDG E&E 0501293 
recovered marginally low at 68%. The affected samples and qualification are indicated 
below. 

13. The Cyanide MS analysis performed on sample PBOW-05-GW-AA3-BEDGW002-01A 
associated with SDG E&E 0501 293 recovered marginally low at 40%. The affected samples 
and qualification are indicated below. 

Qualifier 
UJ 

Affected Samples 
PBOW-05-GW-AA3-GW003-01 A 
PBOW-05-GW-AA3-GW003-01 D 
PBOW-05-GW-AA3-BEDGW002-01 A 
PBOW-05-GW-AA2-GW002-01 A 

Specific Findinqs: SDG E&E 0501 297 

1. The VOC LCS associated with the three groundwater samples in SDG E&E 0501297 
recovered marginally low for one compound (1,2,3-Trichlorobenzene 76%). The analyte was 
not detected in the associated samples and was qualified as estimated "UJ". 

Analyte 
Cyanide 

Qualifier 
J 

UJ 
J 

Affected Samples 
PBOW-05-GW-AA3-GW 003-01 A 
PBOW-05-GW-AA3-G W003-01 D 
PBOW-05-GW-AA3-BEDGW002-01 A 
PBOW-05-GW-AA2-GW002-01 A 

LCS %R 
68% 

2. The VOC ICAL associated with the three groundwater samples in SDG E&E 0501 297 had 
marginally high O/O RSDs for two compounds (Trichlorofluoromethane 15.2% and 1,2,4- 
Trichlorobenzene 16.2%). However, the mean RSD for all compounds was acceptable, and 
the outliers were less than 30%. Therefore, no qualification was deemed necessary. 

Analyte 
Cyanide 

Affected Samples 
PBOW-05-GW-AA3-GW005-01 A 
PBOW-05-GW-AA2-BEDGW001-01 A 
PBOW-05-TB-012705-01 

3. The VOC Continuing Calibration Verifications (CCV) associated with the three groundwater 
samples in SDG E&E 0501297 had marginally high % Ds for two compounds 
(Trichlorofluoromethane 25.5% and 1,2,3-Trichlorobenzene 22.8%). However, the mean 
RSD for all compounds was acceptable, and the outliers were less than 30%. Therefore, no 
qualification was deemed necessary. 

MS %R 
4O0I0 

4. The SVOC Initial Calibration Verification (ICV) associated with the two groundwater samples 
in SDG E&E 0501 297 had marginally low recoveries for two compounds (Benzoic acid 77% 
and Penta~hlorophenol74~/0). The affected samples were nondetect for the analytes and 
qualified as estimated to indicate the potential low bias for the analytes. 

Analyte 
1,2,3-Trichlorobenzene 

LCS %R 
76% 

Q 
UJ 
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5. The SVOC LCS associated with the two groundwater samples in SDG E&E 0501297 
recovered low for four analytes. The analytes were not detected in the associated samples 
and qualified as indicated in the table below. 

Qualifier 
UJ 
UJ 

6. The Nitroaromatic Initial Calibration Verification (ICV) associated with the two groundwater 
samples in SDG E&E 0501 297 had a marginally low recovery for one analyte. The affected 
samples were nondetect for the analytes and qualified as estimated to indicate the potential 
low bias for the analyte. 

ICV %R 
77% 
74% 

Affected Samples 
PBOW-05-GW-AA3-GW005-01 A 
PBOW-05-GW-AA2-BEDGW001-01 A 

Analyte 
Benzoic Acid 

Pentachlorophenol 

Q 
R 
U J 
U J 
UJ 

Affected Samples 
PBOW-05-GW-AA3-GW005-01 A 
PBOW-05-GW-AA2-BEDGW001-01 A 

7. The total metals MSIMSD analysis performed on sample PBOW-05-GW-AA3-BEDGW002- 
01A associated with SDG E&E 0501293 recovered marginally low for Selenium. This 
MSIMSD was batched with the samples in E&E SDG 0501297. The affected samples and 
qualification are indicated below. 

Analyte 
Benzoic Acid 

2,4-Dimethylphenol 
Hexachlorocyclopentadiene 

4-Chloroaniline 

Q 
UJ 

Affected Samples 
PBOW-05-GW-AA3-GW 005-01 A 
PBOW-05-GW-AA2-BEDGW001-01 A 

8. The dissolved metals MS/MSD analysis performed on sample PBOW-05-GW-AA3- 
BEDGW002-01A associated with SDG E&E 0501293 recovered marginally low for 
Selenium. This MSIMSD was batched with the samples in E&E SDG 0501297. The 
affected samples and qualification are indicated below. 

LCS %R 
10% 
54% 
59% 
56% 

Affected Samples 
PBOW-05-GW-AA3-GW005-01 A 
PBOW-05-GW-AA2-BEDGW001-01 A 

Analyte 
2-Ammino-4,6-dinitrotoluene 

9. The Cyanide MS analysis performed on sample PBOW-05-GW-AA3-GW005-01A 
associated with SDG E&E 0501 297 recovered marginally low at 40%. The affected samples 
and qualification are indicated below. 

ICV%R 
83OA 

Analyte 
Selenium 

Qualifier 
UJ 

Affected Samples 
PBOW-05-GW-AA3-G W005-01 A 
PBOW-05-GW-AA2-BEDGW001 -OIA 

MSIMSD %R 
49% / 47% 

Qualifier 
UJ 

Analyte 
Selenium 

MSIMSD %R 
42% / 43% 
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10. The Anions CCVs for Chloride and Sulfate associated with the two groundwater samples in 
SDG E&E 0501297 had marginally high biased recoveries. The detects for chloride and 
sulfate in both samples were qualified as estimated to indicate the potential high bias for the 
analyte. 

Affected Samples 
PBOW-05-GW-AA3-GW005-01 A 
PBOW-05-GW-AA2-BEDGW001 -OIA 

Specific Findinqs: SDG E&E 0501303 

MS %R 
40% 

Analyte 
Cyanide 

Affected Samples 
PBOW-05-GW-AA3-GW005-01 A 

PBOW-05-GW-AA2-BEDGW001-01 A 

1. The SVOC Initial Calibration Verification (ICV) associated with the two equipment blank 
samples in SDG E&E 0501 303 had marginally low recoveries for two compounds (Benzoic 
acid 77% and Pentachlorophenol 74%). The affected samples were nondetect for the 
analytes and qualified as estimated to indicate the potential low bias for the analytes. 

Qualifier 
J 

UJ 
J 

Analyte 
Chloride 
Sulfate 
Chloride 
Sulfate 

2. The SVOC LCS associated with the two equipment blank samples in SDG E&E 0501 303 
recovered low for four analytes. The analytes were not detected in the associated samples 
and qualified as indicated in the table below. 

Affected Samples 
PBOW-05-GW-AA3-GW005-01 C 
PBOW-05-GW-AA2-BEDGW001-01 C 

CCV%R 
113% 
1 1 1 % 
113% 
111% 

3. The Nitroaromatic Initial Calibration Verification (ICV) associated with the two equipment 
blank samples in SDG E&E 0501 303 had a marginally low recovery for one analyte. The 
affected samples were nondetect for the analytes and qualified as estimated to indicate the 
potential low bias for the analyte. 

Q 
J 
J 
J 
J 

Affected Samples 
PBOW-05-GW-AA3-GW 005-01 C 
PBOW-05-GW-AA2-BEDGW001-01 C 

Qualifier 
UJ 
UJ 

Analyte 
Benzoic Acid 

Pentachlorophenol 

ICV %R 
77% 
74% 

Analyte 
Benzoic Acid 

2,4-Dimethylphenol 
Hexachlorocyclopentadiene 

4-Chloroaniline 

Affected Samples 
PBOW-05-GW-AA3-GW 005-01 C 
PBOW-05-GW-AA2-BEDGW001-01 C 

LCS %R 
10% 
54% 
59% 
56% 

Analyte 
2-Ammino-4,6-dinitrotoluene 

Q 
R 
UJ 
U J 
UJ 

ICV%R 
83% 

Q 
UJ 
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S~ecific Findinas: SDG E&E 0502001 

1. The VOC ICAL associated with the six groundwater samples in SDG E&E 0502001 had a 
marginally high % RSD for one compound (Trichlorofluoromethane 21.2%). However, the 
mean RSD for all compounds was acceptable, and the outliers were less than 30%. 
Therefore, no qualification was deemed necessary. 

2. The SVOC LCS associated with the three groundwater samples in SDG E&E 0502001 
recovered low for three analytes. The analytes were not detected in the associated samples 
and qualified as indicated in the table below. 

3. The PCB surrogate recovery for one groundwater sample in E&E SDG 0502001 was biased 
low. All PCB target analytes were nondetect in the sample and the other surrogate was 
acceptable. 

Affected Samples 

PBOW-05-GW-AA3-BEDMW003-01 A 
PBOW-05-GW-AA3-BEDMW003-01 D 
PBOW-05-GW-AA3-GW004-01 A 
PBOW-05-GW-AA3-BEDMW003-01 A 
PBOW-05-GW-AA3-BEDMW003-01 D 
PBOW-05-GW-AA3-GW004-01 A 
PBOW-05-GW-AA3-BEDMW003-01A 
PBOW-05-GW-AA3-BEDMW003-01 D 
PBOW-05-GW-AA3-GW 004-01 A 

4. The Nitroaromatic Initial Calibration Verification (ICV) associated with the three groundwater 
samples in SDG E&E 0502001 had a marginally low recovery for one analyte. The affected 
samples were nondetect for the analytes and qualified as estimated to indicate the potential 
low bias for the analyte. 

Analyte 

Benzoic Acid 

2,4-Dimethylphenol 

Hexachlorocyclopentadiene 

Affected Samples 
PBOW-05-GW-AA3- GW 004-01 A 

5. The total metals MSIMSD analysis performed on sample PBOW-05-GW-AA3-BEDMW003- 
01A associated with SDG E&E 0502001 recovered low for Selenium and high for Sodium. 
The affected samples and qualification are indicated below. 

LCSILCSD 
%R 

12% 113% 

32%/41% 

59% (LCSD) 

Analyte 
All 8082 PCB target 

analytes 

Affected Samples 
PBOW-05-GW-AA3-BEDMW003-01A 
PBOW-05-GW-AA3-BEDMW003-01 D 
PBOW-05-GW-AA3-GW 004-01 A 

Q 

R 

UJ 

UJ 

Surr %R 
15% 

Analyte 
2-Ammino-4,6-dinitrotoluene 

Q 
U J 

ICV%R 
83% 

Q 
UJ 
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6. The dissolved metals MS/MSD analysis performed on sample PBOW-05-GW-AA3- 
BEDMW003-01A associated with SDG E&E 0502001 recovered low for Selenium and 
Sodium. The affected samples and qualification are indicated below. 

Qualifier 
R 

(All ND) 

J 
(All 

detect) 

7. The total suspended solids (TSS) LCS associated with the two groundwater samples in SDG 
E&E 0502001 had a marginally low biased recovery. The affected samples and qualification 
are indicated below. 

MSIMSD OAR 
23% / 25% 

135% (MS) 

Affected Samples 
PBOW-05-GW-AA3-BEDMW003-01 A 
PBOW-05-GW-AA3-BEDMW003-01 D 
PBOW-05-GW-AA3-GW004-01 A 
PBOW-05-GW-AA3-BEDMW003-01 A 
PBOW-05-GW-AA3-BEDMW003-01 D 
PBOW-05-GW-AA3-GW004-01 A 

Analyte 
Selenium 

Sodium 

Qualifier 
R 

(All ND) 

J 
(All 

detect) 

Affected Samples 
PBOW-05-GW-AA3-BEDMW003-01 A 
PBOW-05-GW-AA3-BEDMW003-01 D 
PBOW-05-GW-AA3-GW 004-01 A 
PBOW-05-GW-AA3-BEDMW003-01A 
PBOW-05-GW-AA3-BEDMW003-01 D 
PBOW-05-GW -AA3-GW004-01 A 

8. The anions low-level LCS associated with the two groundwater samples in SDG E&E 
0502001 had high biased recoveries for Sulfate and Nitrate. The affected samples and 
qualification are indicated below. 

Analyte 
Selenium 

Sodium 

Qualifier 
UJ 

Affected Samples 
PBOW-05-GW-AA3-BEDMW003-01 A 
PBOW-05-GW-AA3-GW004-01 A 

9. The Anions CCVs for Chloride and Nitrate associated with the two groundwater samples in 
SDG E&E 0502001 had marginally high biased recoveries. The detects for chloride and 
nitrate were qualified as estimated to indicate the potential high bias for the analyte in the 
affected samples. 

MSIMSD %R 
25% / 24% 

53% / 67% 

Affected Samples 
PBOW-05-GW-AA3-BEDMW003-01 A 
PBOW-05-GW-AA3-GW004-01 A 

PBOW-05-GW-AA3-BEDMW003-01A 
PBOW-05-GW-AA3-GW004-01 A 

Analyte 
TSS 

LCS %R 
76% 

Analyte 
Nitrate 

Sulfate 

Affected Samples 
PBOW-05-GW-AA3-BEDMW003-01 A 
PBOW-05-GW-AA3-GW004-01 A 

LCS %R 
111% 

112% 

Analyte 
Chloride 
Nitrate 

Qualifier 
J 

J 

CCV%R 
11 1 % 
11 2% 

Q 
J 
J 



Specific Findinas: SDG E&E 0502002 

1. The SVOC LCS associated with the groundwater sample in SDG E&E 0502002 recovered 
low for three analytes. The analytes were not detected in the associated sample and 
qualified as estimated. 

2. The Nitroaromatic Initial Calibration Verification (ICV) associated with the groundwater 
sample in SDG E&E 0502002 had a marginally low recovery for one analyte. The affected 
sample were nondetect for the analyte and qualified as estimated to indicate the potential 
low bias for the analyte. 

Q 
R 
UJ 
UJ 

3. The total metals MS/MSD analysis performed on sample PBOW-05-GW-AA3-BEDMW003- 
01A associated with SDG E&E 0502001 recovered low for Selenium and high for Sodium. 
The MSIMSD for SDG 0502001 was batched with the groundwater sample from SDG 
0502002 and the groundwater sample from SDG 0502002 was qualified as indicated below. 

LCS%R 
12% 
41 % 
59% 

Affected Samples 
PBOW-05-GW-AA2-ITMW 10-01 A 

Analyte 
Benzoic Acid 

2,4-Dimethylphenol 
Hexachlorocyclopentadiene 

Q 
UJ 

4. The dissolved metals MSIMSD analysis performed on sample PBOW-05-GW-AA3- 
BEDMW003-01A associated with SDG E&E 0502001 recovered low for Selenium and 
Sodium. The MSIMSD for SDG 0502001 was batched with the groundwater sample from 
SDG 0502002 and the groundwater sample from SDG 0502002 was qualified as indicated 
below. 

ICV%R 
83% 

Affected Samples 
PBOW-05-GW-AA2-ITMW 10-01 A 

Analyte 
2-Ammino-4,6-dinitrotoluene 

Qualifier 
R 
J 

5. The total suspended solids (TSS) LCS associated with the groundwater sample in SDG E&E 
0502002 had a marginally low biased recovery. The affected samples and qualification are 
indicated below. 

MSIMSD %R 
23% / 25% 

135% (MS) 

Affected Samples 
PBOW-05-GW-AA2-ITMW 1 0-01 A 
PBOW-05-GW-AA2-ITMW 1 0-01 A 

Analyte 
Selenium 

Sodium 

Qualifier 
R 

J 

Affected Samples 
PBOW-05-GW-AA2-ITMW 10-01 A 
PBOW-05-GW-AA2-ITMW 10-01 A 

6. The anions low-level LCS associated with the groundwater sample in SDG E&E 0502002 
had high biased recoveries for Sulfate and Nitrate. The affected samples and qualification 

Analyte 
Selenium 
Sodium 

Qualifier 
U J 

Affected Samples 
PBOW-05-GW-AA2-ITMW 1 0-01 A 

MSIMSD %R 
25% / 24% 

53% / 67% 

Analyte 
TSS 

LCS %R 
76% 
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are indicated below. 

7. The Anions CCVs for Chloride and Nitrate associated with the groundwater sample in SDG 
E&E 0502002 had marginally high biased recoveries. The detects for chloride and nitrate 
were qualified as estimated to indicate the potential high bias for the analyte in the affected 
samples. 

Affected Samples 
PBOW-05-GW-AA2-ITMW 10-01 A 

PBOW-05-GW-AA2-ITMW 10-01 A 

Specific Findinqs: SDG E&E 0502004 

Affected Samples 
PBOW-05-GW-AA2-ITMW 10-01 A 
PBOW-05-GW-AA2-ITMW 10-01 A 

1. The VOC LCS associated with the groundwater sample in SDG E&E 0502004 recovered 
marginally low for one compound (Bromoform 78%). The analyte was not detected in the 
associated sample and was qualified as estimated "UJ". 

Qualifier 
J 

J 

Analyte 
Nitrate 

Sulfate 

LCS %R 
1 1 1 O/O 

112% 

Analyte 
Chloride 
Nitrate 

2. The VOC ICAL associated with the groundwater sample in SDG E&E 0502004 had a 
marginally high % RSDs for one compounds (Trichlorofluoromethane 21.3%). However, the 
mean RSD for all compounds was acceptable, and the outlier was less than 30%. 
Therefore, no qualification was deemed necessary. 

Affected Samples 
PBOW-05-GW-AA2-ITMW 10-01 A 

4.3 DATA REPRESENTATIVENESS 

CCV%R 
111% 
1 1 1 % 

4.3.1 Sample CustodyIHandling Documentation Review 

Q 
J 
J 

Analyte 
Bromoform 

The project samples were received at the laboratory adequately preserved, chilled within the 
required range of 4 2 2 degrees Celsius, in good condition, and with required custody 
documentation in order without exception. 

4.3.2 Sample Holding Time Review 

LCS %R 
78% 

QC data indicated requirements for holding times were met for each sample analysis, with the 
exceptions noted below as Specific Findings. Each exception was evaluated to determine whether it 
had any impact on data use or resulted in data qualification. 

Q 
UJ 
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Specific Findinas: 

1. The turbidity and nitrate analyses for sample PBOW-05-GW-AA3-GW002-O1Ain E&E SDG 
0501263 were analyzed one day past the 48-hour holding time. Since the holding time was 
not grossly exceeded, the results were estimated. The nondetect turbidity result was 
qualified as estimated "UJ", and the detect for nitrate in the sample was qualified as 
estimated "J". 

2. The turbidity and nitrate analyses for sample PBOW-05-GW-AA3-BEDGW001 -OIA in E&E 
SDG 0501276 were analyzed one hour past the 48-hour holding time. Since the holding 
time was only marginally exceeded, the results were not qualified. 

3. The nitrate analyses for sample PBOW-05-GW-AA3-BEDMW003-01Aand PBOW-05-GW- 
AA3-GW004-01 A in E&E SDG 0502001 were analyzed approximately 5 hours past the 48- 
hour holding time. Since the holding time was not grossly exceeded, the results were 
estimated. The nondetect nitrate result in sample PBOW-05-GW-AA3-GW004-01A was 
qualified as estimated "UJ", and the detect for nitrate in sample PBOW-05-GW-AA3- 
BEDMW003-01A was qualified as estimated "J". 

4.3.3 Blank Sample Results Review 

QC data indicated requirements for blank sample results were met for each analytical method, with 
the exceptions noted below as Specific Findings. Each exception was evaluated to determine 
whether it had any impact on data use or resulted in data qualification. 

Specific Finding: 

1. The VOC trip blank associated with the groundwater sample in SDG E&E 0501263 
contained low level detects of Chloroform, Acetone, and Methylene chloride. The associated 
groundwater sample was nondetect for the analytes present in the trip blank. No adverse 
affect to data quality or qualification resulted. 

2. The VOC trip blank associated with the three groundwater samples in SDG E&E 0501276 
contained low level detects of Chloroform, Acetone, and Methylene chloride. The associated 
groundwater samples were nondetect for the analytes present in the trip blank. No adverse 
affect to data quality or qualification resulted. 

3. The VOC trip blank associated with the four groundwater samples in SDG E&E 0501293 
contained low level detects of Chloroform, Acetone, and Methylene chloride. Three of the 
associated groundwater samples were nondetect for the analytes present in the trip blank 
and not affected or qualified. Sample PBOW-05-GW-AA3-BEDGW002-01A did have a 
positive result for chloroform that was less than five times the level detected in the trip blank. 
The chloroform result for sample PBOW-05-GW-AA3-BEDGW002-01A was qualified as "B. 

4. The VOC trip blank associated with the two groundwater samples in SDG E&E 0501297 
contained low level detects of Chloroform, Acetone, and Methylene chloride. One of the 
associated groundwater samples was nondetect for the analytes present in the trip blank 
and not affected or qualified. Sample PBOW-05-GW-AA3-GW005-01 A did have a positive 
result for acetone that was less than five times the level detected in the trip blank. The 
acetone result for sample PBOW-05-GW-AA3- GW005-01A was qualified as "B.  
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5. The two metals equipment blank samples in SDG 0501303 contained trace level metals 
detects of a few metals compounds. The equipment blanks correspond to the two 
groundwater samples in SDG 0501 297. 

- Equipment blank PBOW-05-GW-AA3-GW005-01 C corresponds to sample PBOW-05-GW- 
AA3- GW005-01 A. Equipment blank PBOW-05-GW-AA3- GW005-01 C contained sodium 
at 320 ug/L and vanadium at 2.21 ug/L. The corresponding total and dissolved metals 
analyses for the sample contained sodium at well above five times the blank level, and were 
nondetect for vanadium. No qualification was necessary. 

- Equipment blank PBOW-05-GW-AA3-BEDGW001-01 C corresponds to sample PBOW-05- 
GW-AA3-BEDGW001-01A. Equipment blank PBOW-05-GW-AA3-BEDGW001-01 C 
contained sodium at 92.8 ug/L, vanadium at 2.90 ug/L, and barium at 4.71 ug/L. The 
corresponding total and dissolved metals analyses for the sample contained sodium and 
barium at well above five times the blank level, and were nondetect for vanadium. No 
qualification was necessary. 

- The two VOC equipment blanks in SDG 0502001 contained low-level detects of several 
VOC compounds. The VOC equipment blanks correspond to the same two samples as the 
metals equipment blanks detailed above. The equipment blanks and corresponding 
samples were scrutinized and it was determined that no qualification was necessary. All of 
the VOC compounds detected in the VOC equipment blanks were either nondetect in the 
associated samples or detected greater than five times the blank level. No qualification of 
the VOC data resulted from the equipment blank contamination. 

6. The VOC trip blank associated with the three groundwater samples in SDG E&E 0502001 
contained low level detects of Chloroform, Acetone, and Methylene chloride. The associated 
groundwater samples were nondetect for the analytes present in the trip blank. No adverse 
affect to data quality or qualification resulted. 

7. The VOC trip blank associated with the groundwater sample in SDG E&E 0502004 
contained low level detects of Chloroform, Acetone, and Methylene chloride. The associated 
groundwater sample was nondetect for the analytes present in the trip blank. No adverse 
affect to data quality or qualification resulted. 

8. The dissolved metals ICB associated with sample PBOW-05-GW-AA3-GW002-01 A in SDG 
0501263 contained a trace level beryllium detect that resulted in the sample result for 
beryllium being qualified as "B .  

9. The total metals ICB associated with samples PBOW-05-GW-AA3-BEDGW001-01 A and 
PBOW-05-GW-AA3-BEDMW 19-01 A in SDG 0501 276 contained a trace level chromium 
detect that resulted in the both sample results for chromium being qualified as "B". 

10. The total metals ICB associated with sample PBOW-05-GW-AA3-MKMWO9-01A in SDG 
0501 276 contained a trace level zinc detect that resulted in the sample result for zinc being 
qualified as "B .  

11. The dissolved metals ICB associated with sample PBOW-05-GW-AA3-MKMWO9-01A in 
SDG 0501276 contained trace level chromium and zinc detects that resulted in the sample 
results for chromium and zinc being qualified as "B". 

12. The total metals ICB associated with samples PBOW-05-GW-AA3-GW003-01 A, PBOW-05- 
GW-AA3-GW003-01 D, PBOW-05-GW-AA2-GW002-01 A and PBOW-05-GW-AA3- 
BEDGW002-01 A in SDG 0501 293 contained a trace level chromium detect that resulted in 



the sample results in all four samples for chromium being qualified as "B". 

13. The dissolved metals ICB associated with samples PBOW-05-GW-AA3-GW003-O1A, 
PBOW-05-GW-AA3-GW 003-01 D, PBOW-05-GW-AA2-GW 002-01 A and PBOW-05-GW- 
AA3-BEDGW002-01A in SDG 0501293 contained a trace level chromium detect that 
resulted in the sample results in all four samples for chromium being qualified as "B.  

14. The total metals CCB associated with samples PBOW-05-GW-AA3-GW003-O1A, PBOW- 
05-GW-AA3-GW003-01 D, and PBOW-05-GW-AA2-GW 002-01 A in SDG 0501 293 contained 
trace level iron and nickel detects that resulted in the sample results for the three samples 
being qualified as "B" for iron and nickel. 

15. The dissolved metals CCB associated with samples PBOW-05-GW-AA2-GW002-01A in 
SDG 0501293 contained trace level cobalt and nickel detects that resulted in the sample 
results for the three samples being qualified as " B  cobalt and nickel. 

16. The nitrate method blank associated with samples PBOW-05-GW-AA3-GW003-O1A, 
PBOW-05-GW-AA3-GW003-01 D, PBOW-05-GW-AA2-GW002-01 A and PBOW-05-GW- 
AA3-BEDGW002-01 A in SDG 0501 293 contained a trace level nitrate detect that resulted in 
the sample results in all four samples for nitrate being qualified as "B. 

17. The total metals ICB associated with samples PBOW-05-GW-AA3-GW005-01Aand PBOW- 
05-GW-AA3-BEDGW001-01 A in SDG 0501297 contained a trace level chromium detect that 
resulted in the sample results in both samples for chromium being qualified as "B.  

18. The dissolved metals ICB associated with samples PBOW-05-GW-AA3-GW005-O1A and 
PBOW-05-GW-AA3-BEDGW001-01 A in SDG 0501297 contained a trace level chromium 
detect that resulted in the sample results in both samples for chromium being qualified as 
"B. 

19. The total metals CCBs associated with samples PBOW-05-GW-AA3-GW005-O1A in SDG 
0501297 contained trace level nickel detects that resulted in the sample result for nickel 
being qualified as "B". 

20. The dissolved metals CCBs associated with samples PBOW-05-GW-AA3-GW005-01Aand 
PBOW-05-GW-AA3-BEDGW001-01A in SDG 0501297 contained trace level nickel and 
cobalt detects that resulted in the sample results for nickel and cobalt being qualified as "B. 

21. The dissolved metals CCBs associated with samples PBOW-05-GW-AA3-GW005-01A in 
SDG 0501 297 contained trace level potassium detect that resulted in the sample results for 
potassium being qualified as "B.  

22. The total metals ICB associated with samples PBOW-05-GW-AA3-GW004-01A, PBOW-05- 
GW-AA3-BEDMW003-01A, and PBOW-05-GW-AA3- BEDMW003-01 D in SDG 0502001 
contained a trace level chromium detect that resulted in the sample results in the three 
samples for chromium being qualified as "B". 

23. The total metals ICB associated with sample PBOW-05-GW-AA3-GW004-01A in SDG 
0502001 contained a trace level nickel detect that resulted in the sample results for nickel 
being qualified as "B.  

24. The dissolved metals ICB and CCB associated with sample PBOW-05-GW-AA3-GW004- 
01 A in SDG 0502001 contained a trace level nickel detect that resulted in the sample result 
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for nickel being qualified as "B.  

25. The dissolved metals ICB and CCB associated with sample PBOW-05-GW-AA3- 
BEDMW003-01A in SDG 0502001 contained a trace level beryllium detect that resulted in 
the sample result for beryllium being qualified as "B". 

26. The dissolved metals ICB and CCB associated with sample PBOW-05-GW-AA3- 
BEDMW003-01 D in SDG 0502001 contained a trace level chromium detect that resulted in 
the sample result for chromium being qualified as "B.  

27. The dissolved metals CCB associated with sample PBOW-05-GW-AA3-BEDMW003-01A in 
SDG 0502001 contained a trace level mercury detect that resulted in the sample result for 
mercury being qualified as "B". 

28. The nitrate method blank associated with sample PBOW-05-GW-AA3-GW004-01A in SDG 
0502001contained a trace level nitrate detect that resulted in the sample result being 
qualified as "B.  

29. The dissolved metals ICB associated with sample PBOW-05-GW-AA2-ITMW 10-01A in SDG 
0502002 contained a trace level nickel detect that resulted in the sample result for nickel 
being qualified as "B". 

30. The total metals CCB associated with sample PBOW-05-GW- AA2-ITMW 10-01A in SDG 
0502002 contained a trace level mercury detect that resulted in the sample result for 
mercury being qualified as "B". 

4.4 DATA SENSITIVITY 

None of the samples included in this evaluation had high analyte concentrations and/or 
interferences forcing an initial sample dilution to be performed. Therefore, non-detect sample data 
are not impacted by a decrease in sensitivity and elevated detection limits that accompany diluted 
samples. The laboratory reported target analytes to the Method Detection Level (MDL) to achieve 
maximum sensitivity and to meet as many of the Region IX preliminary remediation goals and data 
quality objectives detailed in the project QAPP as possible. Analytes detected above the MDL but 
below the Method Reporting Limit (MRL) are "J" qualified to indicate the result is estimated and does 
have less certainty than a result greater than the MRL. 

4.5 DATA COMPLETENESS 

Evaluation of this data set resulted in the rejection of one SVOC analyte in all 17 samples, and one 
metals compound in 4 of the 17 samples. The SVOC analyte, benzoic acid, was qualified as "R" 
rejected because of low biased LCS recoveries for the analyte in all the LCS' associated with all 14 
groundwater samples and all 4 field QC samples. The selenium results for 4 samples were rejected 
("R") due to a low biased MSIMSD recovery. The completeness for all other analytes was found to 
be 100%. 
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AmACHMENT 1 

SAMPLE INFORMATION TABLES 



Groundwater Sample Tracking Report 
Lab Sample-id I Sample Type I SDG Sample Date 

112 112005 

112 112005 

112 112005 

112 1 12005 

1/21 12005 

1/21/2005 

1121 12005 
1/21/2005 

1 /23/2005 

1 12312005 

1 /23/2005 

1 /23/2005 

1 /23/2005 

1 I2312005 

1 I2312005 

1 /23/2005 

1 /23/2005 

1/24/2005 

1 /24/2005 

1 /24/2005 

1 I2412005 

1 12412005 

1 /24/2005 
1 /24/2005 

1 I2412005 

1 12412005 

1 /24/2005 

1/24/2005 

1 I2412005 

1 I2412005 

1 /24/2005 

1 /24/2005 

1 /24/2005 

1 12412005 

1/25/2005 

1 I2512005 
1 I2512005 

1 I2512005 

1 12512005 

1 12512005 
1 /25/2005 
1/25/2005 

Sample Time 

16:45 

16145 

16:45 

16:45 

16:45 

16:45 
16:45 

18:14 

11 :50 

11 :50 

11:50 

11 150 

11 :50 

11 :50 

11 :50 

11 :50 

11 :50 

15:30 
15:30 

15:30 

15:30 

15:30 

15:30 

15:30 
15:30 

16:05 

16:05 

16:05 

16:05 

16:05 

16:05 

16:05 

16:05 

16:05 

14:50 

14:50 

14:50 

1450 

14:50 

14:50 

14:50 
15:40 

Location 

AA3-GW-002 

AA3-GW-002 

AA3-GW-002 

AA3-GW-002 

AA3-GW-002 

AA3-GW-002 

AA3-GW-002 
FIELDQC 

AA3-BEDGW-001 

AA3-BEDGW-001 

AA3-BEDGW-001 

AA3-BEDGW-001 

AA3-BEDGW-001 

AA3-BEDGW-001 

AA3-BEDGW-001 

AA3-BEDGW-001 

FIELDQC 

MK-MWO9 

MK-MWO9 

MK-MWO9 

MK-MWO9 

MK-MWO9 

MK-MWO9 
MK-MWO9 
MK-MWO9 

PB-BED-MW19 

PB-BED-MW19 

PB-BED-MW19 

PB-BED-MW19 

PB-BED-MW19 

PB-BED-MW19 

PB-BED-MW19 

PB-BED-MWl9 

PB-BED-MWl9 

AA3-BEDGW-002 

AA3-BEDGW-002 

AA3-BEDGW-002 

AA3-BEDGW-002 

AA3-BEDGW-002 

AA3-BEDGW-002 

AA3-BEDGW-002 
AA3-GW-003 

Plum Brook Acid Areas 2 and 3 Rou~ ,, 
Field Sample ID 
PBOW-05-GW-AA3-GW002-01A 

PBOW-05-GW-AA3-GW002-01 A 

PBOW-05-GW-AA3-GW002-01A 

PBOW-05-GW-AA3-GW002-01 A 

PBOW-05-GW-AA3-GW002-01 A 

PBOW-05-GW-AA3-GW002-01 A 

PBOW-05-GW-AA3-GW002-01 A 
PBOW-05-TB012105 

PBOW-05-GW-AA3-BEDGW001-01 A 

PBOW-05-GW-AA3-BEDGW001-01 A 

PBOW-05-GW-AA3-BEDGW001-01A 

PBOW-05-GW-AA3-BEDGW001-01A 

PBOW-05-GW-AA3-BEDGW001-01 A 

PBOW-05-GW-AA3-BEDGW001-01 A 

PBOW-05-GW-AA3-BEDGW001-01 A 

PBOW-05-GW-AA3-BEDGW001-01 A 

PBOW-05-TB-012305-01 

PBOW-05-GW-AA2-MKMWO9-01 A 

PBOW-05-GW-AA2-MKMWO9-01 A 

PBOW-05-GW-AA2-MKMWO9-O1A 

PBOW-05-GW-AA2-MKMWO9-01 A 

PBOW-05-GW-AA2-MKMWO9-01 A 

PBOW-05-GW-AA2-MKMWO9-01A 
PBOW-05-GW-AA2-MKMWO9-01 A 

PBOW-05-GW-AA2-MKMWO9-01 A 

PBOW-05-GW-PB-BEDMW 19-01A 

PBOW-05-GW-PB-BEDMW19-01 A 

PBOW-05-GW-PB-BEDMW 19-01 A 

PBOW-05-GW-PB-BEDMW 19-01 A 

PBOW-05-GW-PB-BEDMWl9-01 A 

PBOW-05-GW-PB-BEDMW19-01 A 

PBOW-05-GW-PB-BEDMW19-01 A 

PBOW-05-GW-PB-BEDMW19-01 A 

PBOW-05-GW-PB-BEDMWI 9-01 A 

PBOW-05-GW-AA3-BEDGW002-01A 

PBOW-05-GW-AA3-BEDGW002-01A 

PBOW-05-GW-AA3-BEDGW002-01 A 

PBOW-05-GW-AA3-BEDGW002-01 A 

PBOW-05-GW-AA3-BEDGW002-01 A 

PBOW-05-GW-AA3-BEDGW002-01 A 

PBOW-05-GW-AA3-BEDGW002-01 A 
PBOW-05-GW-AA3-GW003-O1A 

Page 



Page 2 of 3 



2/1/2005 
2/1/2005 

2/1/2005 
2/1/2005 

Page 3 of 3 

211 12005 

2/1/2005 

2/1/2005 
2/2/2005 

11 :30 
11 :30 

11 :30 
1 1 :30 

11:30 

11 :30 
11 130 

14:OO 

IT-MW 10 
IT-MW1 0 

IT-MW 10 
IT-MW 10 

PBOW-05-GW-AA2-ITMW10-01A 
PBOW-05-GW-AAPITMW10-01A 

PBOW-05-GW-AA2-ITMW10-01A 
PBOW-05-GW-AABITMWlO-01A 

I 

IT-MW10 

IT-MW 10 
IT-MW10 

FIELDQC 

0502002-01 C 
0502002-01 CRE 

0502002-01 D 
0502002-01 DRE 

PBOW-05-GW-AA2-ITMW 10-01 A 

PBOW-05-GW-AA2-ITMW10-01A 
PBOW-05-GW-AA2-ITMW10-01A 

PBOW-05-TB-020205-01 

I 

0502002-ecen 

0502002-ecen 
0502004-ecen 

0502004-ecen 

0502002-01 E 
0502002-01 F 
0502004-01 A 

0502004-02A 

N1 
N 1 

N 1 
N1 

SW9012 

E160.1, E l  60.2, E180.1, E300, E310.1 

SW8260B 

SW8260B 

N 1 

N 1 

N 1 

TB1 

0502002-ecen 
0502002-ecen 

0502002-ecen 
0502002-ecen 

E130.2, SW6010B 
SW7470A 

SW6010B 
SW7470A 



ATACHMENT 2 

TEST RESULT TABLES WITH REVIEW QUALIFIERS APPLIED 



Plum Broom &id Areas 2 and 3 

Round 1 Groundwater Investigation 
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METHOD 

E310.1 

E300 

SW9012 

E130.2 

E300 

E300 

E160.2 

E160.1 

SW9060 

E180.1 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW6OlOB 

SW6010B 

SW6010B 

SW6010B 

SW601OB 

SW6010B 

SW6OlOB 

SW6010B 

SW6010B 

SW6010B 

SW6OIOB 

SW6OlOB 

SW6010B 

SW6010B 

SW601OB 

SW6010B 

SW6OlOB 

ANALYTE 

Wet Chemistry 

Alkalinity, Total (as CaCO3) 

Chloride (as CI) 

Cyanide 

Hardness (as CAC03) 

Nitrogen. Nitrate (as N) 

Sulfate (as S04) 

Suspended Solids (residue. Non-filterable) 

Total Dissolved Solids 

Total Organic Carbon 

Turbidity 

Explosives 

1.3.5-Trinitrobenzene 

1.3-Dinitrobenzene 

2.4.6-Trinitrotoluene 

2.4-Dinitrotoluene 

2.6-Dinitrotoluene 

2-Amino-4.6-Dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Amino-2.6-D1n1trotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Metals 

Aluminum 

Aluminum (total) 

Antimony 

Antimony (total) 

Arsenic 

Arsenic (total) 

Barium 

Barium (total) 

Beryllium 

Beryllium (total) 

Cadmium 

Cadmium (total) 

Calcium 

Calcium (total) 

Chromium 

Chromium (total) 
Cobalt 

SAMP. NUM. 

DATE 

UNITS 

mg/L 

mg/L 
mglL 

rnglL 

mg/L 

mglL 

mg/L 
mglL 

mglL 

ug/L 

ug/L 

ug/L 
ug/L 

ug1L 

ug/L 

ug/L 

uglL 

ug/L 

ug1L 

ug/L 

ug/L 

ug/L 

ug1L 

ug1L 

ug/L 

uglL 

ug/L 

ug/L 

ug/L 
ug1L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

PBOW-05-GW-AA2-GW002-01A 
1/26/2005 

RESULT / QUAL 

250/= 

6.79/= 

0.0070 NDIUJ 

589/= 

0.0760 TWBJ 

131/= 

4.0 ND/U 

480/= 

2.66/= 

1.64/= 

0.0471 NDlU 

0.0639 NDlU 

0.137 NDIU 

0.102 ND/U 

0.1 92 NDIU 

0.100 NDIUJ 

0.196 ND/U 

0.361 NDIU 

0.204 NDlU 

0.177 ND/U 

0.0670 NDlU 

0.106 NDIU 

0.0822 NDIU 

0.201 ND/UJ 

45.4 NDIU 

45.4 NDIU 

8.16 NDIU 

8.16 NDIU 

4.59 NDIU 

4.59 NDIU 

25.21= 

25.9/= 

0.109 NDlU 

O.I56/TRN 

0.713 NDIU 

0.713 NDIU 

106000/= 

109000/= 

0.652 TWBJ 

0.770/TWBJ 

1.85 TWBJ 

PBOW-05-GW-AA2-BEDGW001-01A 
1/27/2005 

RESULT I QUAL 

5901= 

42.4/= IJ 

0.0070 NDIUJ 

6691= 

0.143/= 

6.41/= /J 

4.0 NDIU 

680/= 

1 49/= 

30.6/= 

0.0480 NDIU 

0.0651 NDIU 

0.139 NDlU 

0.104 NDIU 

0.195 NDIU 

0.102 NDIUJ 

0.200 NDIU 

0.368 NDlU 

0.208 NDlU 

0.181 NDlU 

0.0683 NDIU 

0.108 NDlU 

0.0838 NDIU 

0.205 NDlU 

45.4 NDIU 

45.4 NDlU 

8.16 NDlU 

8.16 NDIU 

7.04RWJ 

7.95/TWJ 

280/= 

2751= 

0.109 NDIU 

0.109 NDIU 

0.713 NDIU 

0.71 3 NDlU 

888001= 

85100/= 

0.236 NDlU 

0.994 TRIBJ 

2.05 TWBJ 

PBOW-05-GW-AA3-BEDGW001-01A 
1123/2005 

RESULT / QUAL 

730/= 

3231= N 
0.0268/= /J 

737/= 

0.225/= 

1.21/= 

4.0 NDlU 

13001= 

2.72/= 

41.8/= 

0.0475 NDlU 

0.0645 NDlU 

0.138 NDlU 

0.103 NDlU 

0.193 NDlU 

0.101 NDIUJ 

0.198 NDlU 

0.365 NDIU 

0.206 NDlU 

0.179 NDlU 

0.0676 ND/U 

0.107 NDlU 

0.0830 NDlU 

0.203 NDIUJ 

45.4 NDlU 

45.4 NDlU 

8.16 NDIU 

8.16 NDIU 

4.59 NDIU 

4.59 ND/U 

76.2/= 

74.41= 

0.109 NDIU 

0.109 NDIU 

0.713 NDIU 

0.713 NDlU 

109000/= 

108000/= 

0.236 NDlU 

1.1OTWBJ 

1.13/TWJ 

PBOW-05-GW-AA3-BEDGW002-OIA 
1/25/2005 

RESULT I QUAL 

320/= 

16.11= 

0.0070 NDIUJ 

4801= 

0.1300 =/B 

7.15/= 

4.0 NDlU 

380/= 

1.881= 

1.64/= 

0.0471 NDIU 

0.0639 ND/U 

0.137 NDIU 

0.102 NDIU 

0.192 NDIU 

0.100 ND/UJ 

0.196 NDIU 

0.361 NDlU 

0.204 NDlU 

0.177 NDIU 

0.0670 NDIU 

0.106 ND/U 

0.0822 NDlU 

0.201 NDIUJ 

45.4 NDlU 

45.4 NDIU 

8.16 NDIU 

8.16 NDIU 

4.59 NDlU 

4.59 NDlU 

1871= 

194/= 

0.109 NDIU 

0.109 NDIU 

0.713 NDIU 

0.713 NDIU 

575001= 

590001= 

0.309 TWBJ 

0.295 TWBJ 

0.898 NDIU 





Plum B roo~  ~ c i d  Areas 2 and 3 
Round 1 Groundwater Investigation 
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PBOW-05-GW-AA2-GW002-OIA 

1 I2612005 
RESULT I QUAL 

4.38 NDlU 

4.44 NDIUJ 

4.60 NDIU 

2.42 NDIU 

2.26 NDIU 
2.79 NDlU 
4.34 NDlU 

2.06 NDIU 
4.14 NDIU 

3.03 NDlU 
4.01 NDlU 
7.19 NDlU 
3.07 NDlU 
4.86 NDlU 
3.13 NDlU 
4.45 NDlU 

2.62 NDIUJ 

3.34 NDlU 
4.48 NDIU 

3.28 NDIU 
4.52 NDIU 

0.659 NDIU 
0.587 NDIU 
2.21 NDlU 

0.657 NDIU 

2.31 NDIU 
2.34 NDlU 

0.808 NDlU 
0.723 NDIU 

0.789 NDIU 
0.664 NDIU 

0.694 NDIU 
NDIR 

2.63 NDIU 

2.88 NDIU 
2.15 NDIU 

2.44 NDIU 
2.23 NDIU 

0.801 NDIU 

3.20 NDIU 

2.65 NDlU 
0.710 NDIU 

2.32 NDIU 
2.36 NDIU 

PBOW-05-GW-AA3-BEDGW001-01A 

1/23/2005 
RESULT I QUAL 

4.38 NDIU 

4.44 NDIUJ 

4.60 NDIU 
2.42 NDlU 

2.26 NDIU 
2.79 NDIU 
4.34 NDlU 
2.06 NDIU 

4.14 NDIU 

3.03 NDIU 
4.01 NDlU 
7.19 NDIU 
3.07 NDIU 
4.86 NDIU 
3.1 3 NDIU 
4.45 NDIU 

2.62 NDlU 

3.34 NDIU 
4.48 NDIU 
3.28 NDlU 
4.52 NDIU 

0.659 NDIU 

0.587 NDIU 
2.21 NDlU 

0.657 NDIU 
2.31 NDlU 
2.34 NDlU 

0.808 NDIU 
0.723 NDIU 
0.789 NDIU 

0.664 NDIU 

0.694 NDIU 
NDlR 

2.63 NDIU 

2.88 NDIU 

2.15 NDIU 
2.44 NDlU 
2.23 NDIU 

0.801 NDIU 

3.20 NDIU 

2.65 NDIU 
0.710 NDIU 

2.32 NDlU 
2.36 NDlU 

METHOD 

SW8270C 
SW8270C 

SW8270C 
SW8270C 
SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 
SW8270C 
SW8270C 

SW8270C 

SW8270C 
SW8270C 

SW8270C 

SW8270C 
SW8270C 
SW8270C 

SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 
SW8270C 
SW8270C 

PBOW-05-GW-AA3-BEDGW002-01A 

1/25/2005 
RESULT 1 QUAL 

4.42 NDIU 

4.48 NDIUJ 

4.64 NDlU 

2.44 NDIU 

2.28 NDlU 
2.82 NDlU 
4.38 NDIU 

2.08 NDlU 
4.18 NDIU 

3.06 NDIU 
4.05 NDlU 
7.25 NDlU 
3.10 NDlU 
4.91 NDlU 
3.16 NDIU 

4.49 NDlU 

2.64 NDIUJ 
3.37 NDIU 

4.52 NDIU 
3.31 NDlU 
4.57 NDIU 

0.665 NDIU 
0.592 NDIU 

2.23 NDlU 
0.663 NDlU 
2.33 NDlU 
2.36 NDlU 

0.816 NDlU 

0.730 NDlU 
0.796 NDlU 
0.671 NDlU 

0.701 NDIU 

NDIR 
2.65 NDIU 

2.91 NDIU 

2.17 NDIU 
2.46 NDIU 
2.25 NDIU 

0.808 NDIU 

3.23 NDIU 

2.68 NDIU 
0.717 NDlU 

2.34 NDIU 
2.39 NDIU 

ANALYTE 
2.4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 
2,4-Dinitrotoluene 

2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 

2-Methylnaphthalene 
2-Methylphenol (0-Cresol) 
2-Nitroaniline 
2-Nitrophenol 

3,3'-Dichlorobenzidine 
3-Nitroaniline 

4.6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol (p-Cresol) 
4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 
Acenaphthylene 

Acetophenone 

Anthracene 
Atrazine 

Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)petylene 
Benzo(k)fluoranthene 

Benzoic acid 
Benzyl alcohol 

Benzyl butyl phthalate 

Biphenyl (Diphenyl) 

Caprolactam 
Carbazole 

Chrysene 
Di-n-butylphthalate 

Di-n-octylphthalate 
Dibenz(a.h)anthracene 

Dibenzofuran 
Diethylphthalate 

SAMP. NUM. 
DATE 
UNITS 

ug/L 
ug/L 

ug/L 
uglL 

Ug/L 
ug/L 
ug1L 

ug/L 

uglL 
ug1L 
uglL 
uglL 
ug1L 

ug/L 
ug/L 
uglL 

ug/L 

ug/L 

ug/L 
uglL 

ug/L 
ug/L 

ug/L 

u@- 
Ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

PBOW-05-GW-AA2-BEDGW001-01A 
112712005 

RESULT 1 QUAL 

4.42 NDIU 

4.48 NDIUJ 

4.64 NDIU 
2.44 NDIU 

2.28 NDlU 
2.82 NDlU 

4.38 NDIU 
2.08 NDIU 

4.18 NDIU 
3.06 NDIU 
4.05 NDIU 
7.25 NDlU 
3.10 NDIU 

4.91 NDIU 
3.16 NDIU 
4.49 NDIU 

2.64 NDIUJ 

3.37 NDlU 
4.52 NDIU 

3.31 NDlU 
4.57 NDIU 

0.665 NDlU 
0.592 NDlU 

2.23 NDlU 
0.663 NDlU 

2.33 NDlU 
2.36 NDlU 

0.816 NDlU 

0.730 NDlU 
0.796 NDlU 

0.671 NDlU 

0.701 NDlU 
NDIR 

2.65 NDlU 

2.91 NDIU 
2.17 NDIU 

2.46 NDIU 
2.25 NDIU 

0.808 NDIU 

3.23 NDIU 

2.68 NDIU 
0.717 NDlU 
2.34 NDIU 
2.39 NDlU 



Plum B~oL. ,id Areas 2 and 3 
Round 1 Groundwater Investigation 
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PBOW-05-GW-AA3*BEDGW002-0lA 

1/25/2005 
RESULT I QUAL 

3.19 NDIU 

0.760 NDIU 

0.754 NDIU 
2.51 NDlU 

1.95 NDlU 

1.58 NDlUJ 
1.40 NDIU 

0.755 NDlU 
2.07 NDlU 
3.16 NDIU 

3.08 NDIU 
3.44 NDlU 
0.545 NDIU 
2.08 NDIU 
5.42 NDIUJ 

0.691 NDlU 
4.31 NDlU 

0.730 NDIU 
2.67 NDlU 

2.46 NDlU 
3.19 NDIU 

3.52 NDIU 

0.123 NDlU 
0.171 NDIU 

0.272 NDIU 
0.139 NDlU 
0.117 NDlU 
0.137 NDlU 
0.1 18 NDIUJ 
0.145 NDIU 

0.373 NDlU 

0.126 NDlU 
0.0800 NDIU 

0.109 NDlU 

0.0961 NDIU 

0.0933 NDIU 
0.101 NDlU 

0.815 NDIU 

0.187 NDIU 

0.393 NDIU 
1.73 NDIUJ 

5.061= 
0.159 NDlU 

PBOW-05-GW-AA3-BEDGW001-01A 
1/23/2005 

RESULT I QUAL 

3.16 NDIU 

0.753 NDIU 

0.747 NDIU 
2.49 NDlU 
1.93 NDIU 

1.56 NDIUJ 

1.38 NDIU 
0.748 NDIU 

2.05 NDIU 
3.13 NDlU 
3.06 NDIU 
3.41 NDlU 

0.540 NDlU 
2.07 NDIU 
5.36 NDlUJ 

0.684 NDIU 
4.27 NDlU 

0.723 NDlU 

2.64 NDlU 
2.44 N DIU 
3.16 NDlU 

3.49 NDIU 

0.123 NDlU 
0.171 NDIU 

0.272 NDIU 
0.139 NDIU 
0.1 17 NDIU 

0.137 NDlU 
0.118 NDIU 

0.145 NDIU 

0.373 NDIU 

0.126 NDIU 

0.0800 NDIU 

0.109 NDIU 

0.0961 NDlU 

0.0933 NDIU 

0.101 NDIU 

0.815 NDlU 
0.187 NDIU 

0.393 NDIU 
1.73 NDlU 

0.763KRlJ 
0.159 NDIU 

METHOD 
SW8270C 
SW8270C 

SW8270C 

SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 
SW8270C 
SW8270C 

SW8270C 

SW8270C 

SW8270C 
SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8260B 
SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

ANALYTE 

Dimethylphthalate 
Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2.3-cd)pyrene 
lsophorone 
N-Nitroso-di-n-propylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 

Phenanthrene 
Phenol 

Pyrene 
bis(2-Chloroethoxy)methane 

bis(2-Chloroethy1)ether (2-Chloroethylether) 
bis(2-ChloroisopropyI)ether 

bis(2-Ethylhexy1)phthalate 
Volatile Organic Compounds 
I ,I ,I-Trichloroethane 

1 .I .2,2-Tetrachloroethane 
1 , I  .2-Trichloro-1,Z.P-Trifluoroethane 

1 , I  ,2-Trichloroethane 
1,l-Dichloroethane 
1 ,I-Dichloroethene 
1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane (EDB) 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

I ,4-Dichlorobenzene 

2-Butanone (Methyl ethyl ketone) 
2-Hexanone 
4-Methyl-2-pentanone (Methyl isobutyl ketone 

Acetone 
Benzene 
Bromochloromethane 

SAMP. NUM. 

DATE 
UNITS 

ug/L 
u9'L 

u& 
ug/L 
uglL 
uglL 

ug/L 
ug1L 

u9'L 
ug/L 
uglL 

ug/L 
ug/L 
ug/L 
uglL 

ug/L 
ug/L 

Ug/L 
Ug/L 

ugR 
ug/L 

ug/L 

ug1L 

ug/L 
uglL 

ug/L 
ug/L 
ug/L 
ug1L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

u9'L 

ug/L 

~9"- 
ug/L 

ug/L 

us/L 
ug/L 

PBOW-05-GW-AA2-BEDGWOOI-01A 
112712005 

RESULT f QUAL 

3.19 NDIU 
0.760 NDlU 

0.754 NDIU 
2.51 NDIU 

1.95 NDIU 
1.58 NDIUJ 

1.40 NDIU 

0.755 NDlU 
2.07 NDlU 
3.16 NDIU 
3.08 NDIU 

3.44 NDlU 
1.09TTWJ 
2.08 NDIU 
5.42 NDlUJ 

0.691 NDIU 
4.31 NDIU 

0.730 NDIU 
2.67 NDlU 

2.46 NDIU 
3.19 NDIU 

3.52 NDIU 

0.123 NDIU 
0.171 NDIU 
0.272 NDIU 

0.139 NDlU 
0.1 17 NDIU 

0.137 NDlU 
0.118 NDIUJ 

0.145 NDIU 

0.373 NDIU 

0.126 NDlU 
0.0800 NDIU 

0.109 NDIU 

0.0961 NDlU 

0.0933 NDlU 

0.101 NDlU 

0.815 NDIU 
0.1 87 NDlU 

0.393 NDIU 
1.73 NDlU 

0.439llWJ 
0.159 NDIU 

PBOW-05-GW-AA2-GW002-OIA 
1 126/2005 

RESULT I QUAL 

3.16 NDIU 
0.753 NDIU 

0.747 NDlU 
2.49 NDIU 

1.93 NDIU 
1.56 NDlUJ 

1.38 NDIU 

0.748 NDlU 
2.05 NDIU 
3.13 NDIU 
3.06 NDlU 

3.41 NDlU 
0.540 NDIU 
2.07 NDlU 
5.36 NDIUJ 

0.6@4 NDIU 

4.27 NDIU 

0.723 NDIU 
2.64 NDlU 
2.44 NDIU 

3.16 .NDIU 
3.49 NDIU 

0.123 NDIU 
0.171 NDlU 
0.272 NDIU 

0.139 NDIU 
0.117 NDlU 
0.137 NDlU 
0.118 NDIUJ 

0.145 NDIU 

0.373 NDlU 

0.126 NDIU 

0.0800 NDIU 

0.109 NDlU 

0.0961 NDlU 

0.0933 NDIU 

0.101 NDIU 

0.815 NDlU 

0.187 NDIU 

0.393 NDIU 
1.73 NDIUJ 
0.1 17llWJ 

0.159 NDIU 
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METHOD 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

ANALYTE 

Bromodichlorornethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Cyclohexane 

Dibromochloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

lsopropylbenzene (Cumene) 

Methyl Acetate 

Methylcyclohexane 

Methylene Chloride 

Styrene 

Tert-Butyl Methyl Ether (MTBE) 

Tetrachloroethene (PCE) 

Toluene 

Trichloroethene (TCE) 

Trichlorofluoromelhane 

Vinyl chloride 

Xylenes, Total 

cis-1.2-Dichloroethene 

cis-l,3-Dichloropropene 

trans-l,2-Dichloroethene 

trans-l,3-Dichloropropene 

SAMP. NUM. 

DATE 

UNITS 

~9"- 
udL 

ug/L 

ug/L 
ugIL 

ug/L 

ug/L 
uglL 

~9"-  
ug/L 
uglL 

ug/L 

udL 

ug/L 
ug/L 

ug1L 

ug/L 

ug/L 
uglL 

u!3"- 
ug/L 

ug1L 

uglL 

ug/L 

ug/L 

ug/L 

ug/L 

udL 
ug/L 

PBOW-05-GW-AA3-BEDGW001-01A 

1/23/2005 
RESULT l QUAL 

0.141 NDIU 

0.0990 NDIU 

0.101 NDIU 

0.1 18 NDlU 

0.1 11 NDlU 

0.1 15 NDIU 

0.121 NDlU 

0.120 NDIU 

0.142 NDlU 

16.7/= 

0.0874 NDlU 

0.304 NDIU 

0.353rTRlJ 

0.101 NDlU 

0.387 NDlU 

7.1% 

0.128 NDIU 

0.1 18 NDIU 

0.109 NDlU 

0.141 NDIU 

1.281= 

0.163 NDlU 

0.185 NDlU 

0.119 NDIU 

2.561= 

0.0990 NDIU 

0.104 NDIU 

0.128 NDIU 

0.1 12 NDlU 

PB0W-05-GW-AA2-BEDGW001-01A 
1 I2712005 

RESULT I QUAL 

0.141 NDIU 

0.0990 NDlU 

0.101 NDIU 

0.257rTRN 

0.111 NDIU 

0.1 15 NDIU 

0.121 NDIU 

0.120 NDIU 

0.142 NDIU 

24.2/= 

0.0874 NDlU 

0.304 NDIU 

1.481= 

0.737rTWJ 

0.387 NDlU 

14.5/= 

0.128 NDIU 

0.118 NDIU 

0.109 NDlU 

0.141 NDIU 

0.192/TR/J 

0.163 NDIU 

0.185 NDlU 

0.119 NDlU 

17.9/= 

0.0990 NDIU 

0.104 NDlU 

0.128 NDIU 

0.1 12 NDIU 

PBOW-05-GW-AA3-BEDGW002-01A 
1/25/2005 

RESULT I QUAL 

0.141 NDIU 

0.0990 NDlU 

0.101 NDlU 

0.661rTWJ 

0.1 11 NDlU 

0.115 NDIU 

0.121 ND/U 

0.304 NDIU 

1 1.4/= 

39.8/= 

0.0874 NDlU 

0.304 TRNB 

1.58/= 

0.423rTWJ 

0.387 NDNJ 

30.91= 

0.128 NDIU 

0.118 NDIU 

0.109 NDIU 

0.141 NDIU 

3.241= 

0.163 NDlU 

0.185 NDIU 

0.119 NDlU 

12.1/= 

0.0990 NDIU 

0.104 NDIU 

0.128 NDlU 

0.112 NDIU 

PBOW-05-GW-AA2-GW002-01A 
1/26/2005 

RESULT I QUAL 

0.141 NDIU 

0.0990 NDIU 

0.101 NDIU 

0.118 NDlU 

0.1 1 1 NDlU 

0.115 NDlU 

0.121 NDIU 

0.120 NDlU 

0.142 NDIU 

14.81= 

0.0874 NDlU 

0.304 NDIU 

0.680rTRN 

0.325rTRN 

0.387 NDlUJ 

10.2/= 

0.128 NDIU 

0.118 NDIU 

0.109 NDIU 

0.141 NDIU 

0.119 NDIU 

0.163 NDIU 

0.185 NDIU 

0.119 NDIU 

1 1.9/= 

0.0990 NDIU 

0.104 NDlU 

0.128 NDIU 

0.112 NDIU 
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PBOW-05-GW-AA3-GW003-01 A 

1 12512005 

RESULT I QUAL 

340/= 

78.6/= 

0.0070 NDlUJ 

880/= 

0.1300 =I6 

253/= 

4.0 NDlU 

850/= 

1.25/= 

2.261= 

0.0475 NDlU 

0.0645 NDlU 

0.138 NDIU 

0.103 NDIU 

0.1 93 NDlU 

0.101 NDlUJ 

0.198 NDIU 

0.365 NDlU 

0.206 NDlU 

0.179 NDIU 

0.0676 NDlU 

0.107 NDIU 

0.0830 NDlU 

0.203 NDIUJ 

45.4 NDIU 

45.4 NDlU 

8.16 NDlU 

8.16 NDIU 

4.59 NDIU 

4.59 NDIU 

89.81= 

92.91= 

0.109 NDIU 

0.109 NDIU 

0.713 NDIU 

0.713 NDIU 

164000/= 

165000/= 

0.409 TRIBJ 

0.663 TWBJ 

2.79lTRN 

PBOW-05-GW-AA3-BEDMW003-01D 
113012005 

RESULT I QUAL 

0.0070 NDIU 

623/= 

0.0480 NDIU 

0.0651 NDIU 

0.139 NDlU 

0.104 NDN 

0.195 NDIU 

0.102 NDIUJ 

0.200 NDIU 

0.368 NDlU 

0.208 NDIU 

0.181 NDIU 

0.0683 NDIU 

0.108 NDIU 

0.0838 NDIU 

0.205 NDIU 

45.4 NDIU 

45.4 NDIU 

8.16 NDlU 

8.16 NDIU 

4.59 NDlU 

5.08lTWJ 

837/= 

8441= 

0.109 NDN 

0.109 NDlU 

0.713 NDIU 

0.713 NDIU 

75400/= 

75800/= 

0.452 TWBJ 

0.728 TWBJ 

0.898 NDIU 

PBOW-05-GW-AA3-BEDMW003-01A 
113012005 

RESULT I QUAL 

470/= 

160/= IJ 

0.0086AWJ 

503/= 

0.41 3/= IJ 

23.6/= 

4.0 NDIUJ 

820/= 

1.46/= 

56 I /= 

0.0484 NDIU 

0 0657 NDIU 

0.141 NDlU 

0.105 NDlU 

0.197 NDlU 

0.103 NDIUJ 

0.202 NDIU 

0.372 NDIU 

0.210 NDIU 

0.183 NDlU 

0.0689 NDIU 

0.109 NDlU 

0.0846 NDlU 

0.207 NDIU 

45.4 NDIU 

45.4 NDIU 

8.16 NDlU 

8.16 NDIU 

4.59 NDlU 

4.59 NDlU 

806/= 

825/= 

0.152 TRIBJ 

0.109 NDIU 

0.713 NDIU 

0.713 NDlU 

763001= 

73200/= 

0.236 NDAJ 

1.21 TWBJ 

0.898 NDIU 

PBOW-05-GW-AA3-GW002-OIA 

112112005 

RESULT I QUAL 

370/= 

2.08/= 

0.0070 NDIUJ 

646/= 

0.0760/rWJ 

45.5/= 

4.0 NDlU 

400/= 

2.61/= 

0.393 NDlUJ 

0.0480 NDIU 

0.0651 NDIU 

0.139 NDIU 

0.104 NDIU 

0.195 NDIU 

0.102 NDIUJ 

0.200 NDIU 

0.368 NDIU 

0.208 NDIU 

0.181 NDIU 

0.0683 NDIU 

0.108 NDIU 

0.0838 NDIU 

0.205 NDIUJ 

45.4 NDlU 

45.4 NDIU 

8.16 NDIU 

8.16 NDIU 

4.59 NDlU 

4.59 NDIU 

53.4/= 

56.4/= 

0.109 NDIU 

0.154 TWBJ 

0.713 NDIU 

0.713 NDIU 

1 150001= 

1 19000/= 

0.236 NDIU 

0.695AWJ 

1.44AWJ 

SAMP. NUM. 

DATE 

UNITS 

mdL 

wfL 
mg/L 
mg1L 

mg/L 
mg/L 

rng/L 

rnglL 

mglL 

ug/L 
uglL 

uglL 

ug1L 

ug/L 
ug/L 

ug1L 

ug1L 

ug/L 
uglL 

ug/L 

ug/L 

ug/L 

ug/L 

uglL 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
uglL 

ud'- 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

METHOD 

E310.1 

E300 

SW9012 

E l  30.2 

E300 

E300 

E160.2 

E160.1 

SW9060 

E180.1 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW6OIOB 

SW6OlOB 

SW6OlOB 

SW6010B 

SW6OIOB 

SW6010B 

SW6OlOB 

SW60108 

SW6OlOB 

SW6OlOB 

SW6010B 

SW6OlOB 

SW6010B 

SW6010B 

SW6010B 

SW6OlOB 

SW6OlOB 

ANALYTE 

Wet Chemistry 

Alkalinity, Total (as CaC03) 

Chloride (as CI) 

Cyanide 

Hardness (as CACO3) 

Nitrogen, Nitrate (as N) 

Sulfate (as S04) 

Suspended Solids (residue. Non-filterable) 

Total Dissolved Solids 

Total Organic Carbon 

Turbidity 

Explosives 

1.3.5-Trln~trobenzene 

I .3-Dinitrobenzene 

2,4.6-Trin~trotoluene 

2.4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4.6-Dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Amino-2.6-Dinitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Metals 

Aluminum 

Aluminum (total) 

Antimony 

Antimony (total) 

Arsenic 

Arsenic (total) 

Barium 

Barium (total) 

Beryllium 

Beryllium (total) 

Cadmium 

Cadmium (total) 

Calcium 

Calcium (total) 

Chromium 

Chromium (total) 

Cobalt 
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PBOW-05-GW-AA3-GW002-01A 

112112005 

RESULT I QUAL 

1.66ARN 

2.55 ND/U 

2.55 ND/U 

22.9 NDlU 

22.9 NDIU 

2.44 NDIU 

2.44 NDIU 

254001= 

261001= 

0.567rTRlJ 

0.419 NDlU 

0.0584 NDIU 

0.0584 ND/U 

0.745 ND/U 

0.745 NDlU 

470/rRN 

469rTRlJ 

11.1 NDIUJ 

11.1 ND/UJ 

1.30 NDIU 

1.30 ND/U 

6290/= 

6480/= 

14.1 ND/U 

14.1 NDIU 

2.14 ND/U 

2.14 ND/U 

17.1 ARIJ 

15.1ARlJ 

0.635 NDlU 

1.89 ND/U 

0.919 NDIU 

1.40 NDIU 

1.88 NDIU 

0.281 NDIU 

0.285 NDlU 

1.74 NDIU 

1.82 NDIU 

1.63 NDlU 

1.79 NDIU 

5.39 NDIU 

4.61 NDIU 

METHOD 

SW6OlOB 

SW6OlOB 

SW6OIOB 

SW601OB 

SW6OlOB 

SW6010B 

SW6010B 

SW6OlOB 

SW6010B 

SW601OB 

SW6010B 

SW7470A 

SW7470A 

SW601OB 

SW601OB 

SW6OlOB 

SW601OB 

SW601OB 

SW6OIOB 

SW6010B 

SW6010B 

SW6010B 

SW601OB 

SW6OlOB 

SW601OB 

SW601OB 

SW601OB 

SW6OlOB 

SW601OB 

SW8082 

SW8082 

SW8082 

SW8082 

SW8082 

SW8082 

SW8082 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SAMP. NUM. 

DATE 

UNITS 

ug/L 

ug/L 

Ug/L 
uglL 

~9"- 
uglL 

uglL 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

ug/L 
ug1L 

ug/L 

ug/L 

ug/L 

ug1L 

ug/L 

uglL 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug1L 

ug1L 

'Jfl 
ug/L 

ug/L 
ug1L 

uglL 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 
ug/L 

PBOW-05-GW-AA3-GW003-01 A 

1/25/2005 

RESULT I QUAL 

2.6OmWJ 

2.55 NDIU 

2.55 NDlU 

39.9TTWJ 

114 TWBJ 

2.44 NDlU 

2.44 NDlU 

547001= 

552001= 

2951= 

3241= 

0.0584 NDlU 

0.0584 NDIU 

3.06/TR/J 

3.12 TRIBJ 

104O/TWJ 

122MRlJ 

11.1 NDIUJ 

11.1 ND/UJ 

1.30 NDlU 

1.30 NDIU 

36000/= 

363001= 

14.1 NDlU 

14.1 NDlU 

2.14 NDlU 

2.14 ND/U 

13.8/TR/J 

14.8/TR/J 

0.629 NDIU 

1.87 NDlU 

0.910 NDIU 

1.38 NDIU 

1 '86 NDIU 

0.279 NDIU 

0.282 NDlU 

1.74 NDIU 

1.82 NDIU 

1.63 ND/U 

1.79 NDlU 

5.39 NDlU 

4.61 NDlU 

ANALME 

Cobalt (total) 

Copper 

Copper (total) 

Iron 

Iron (total) 

Lead 

Lead (total) 

Magnesium 

Magnesium (total) 

Manganese 

Manganese (total) 

Mercury 

Mercury (total) 

Nickel 

Nickel (total) 

Potassium 

Potassium (total) 

Selenium 

Selenium (total) 

Silver 

Silver (total) 

Sodium 

Sodium (total) 

Thallium 

Thallium (total) 

Vanadium 

Vanadium (total) 

Zinc 

Zinc (total) 

Polychlorinated Biphenyls (PCBs) 

PCB-1016 (Aroclor 1016) 

PCB-1221 (Aroclor 1221) 

PCB-1232 (Aroclor 1232) 

PCB-1242 (Aroclor 1242) 

PCB-1248 (Aroclor 1248) 

PCB-1254 (Aroclor 1254) 

PCB1 260 (Aroclor 1260) 

Semivolatile Organic Compounds 

1,2,4-Trichlorobenzene 

1.2-Dichlorobenzene 

1,3-Dichlorobenzene 

1.4-Dichlorobenzene 

2,4,5-Trichlorophenol 

2,4.6-Trichlorophenol 

PBOW-05-GW-AA3-BEDMW003-01A 

113012005 

RESULT I QUAL 

0.898 NDIU 

2.55 NDlU 

2.55 NDIU 

22.9 NDlU 

58.4AWJ 

2.44 NDIU 

2.44 NDIU 

44600/= 

43200/= 

41.9/= 

41.11= 

0.145 TWBJ 

0.0584 NDIU 

0.745 NDIU 

0.745 ND/U 

286001= 

279001= 

NDIR 

N DIR 

1.30 NDlU 

1.30 NDlU 

194000/= N 
187000/= N 
14.1 NDIU 

14.1 NDlU 

2.14 ND/U 

2.14 NDIU 

1.46 ND/U 

11.8rTWJ 

3.17 NDlU 

9.43 NDlU 

4.59 NDlU 

6.98 NDIU 

9.39 NDlU 

1.41 NDlU 

1.42 NDlU 

1.74 NDlU 

1.82 NDIU 

1.63 NDlU 

1.79 NDlU 

5.39 NDlU 

4.61 NDIU 

PBOW-05-GW-AA3-BEDMW003-01 D 

113012005 

RESULT I QUAL 

0.898 NDlU 

4.OOTTWJ 

2.55 NDIU 

22.9 NDlU 

55.7AWJ 

2.44 NDIU 

2.44 NDlU 

444001= 

44200/= 

43.51= 

42.3/= 

0.0584 NDIU 

0.0584 NDIU 

0.745 NDIU 

0.745 NDlU 

285001= 

286001= 

NDIR 

NDIR 

1.30 NDIU 

1.30 NDlU 

1 9 10001= IJ 

192000/= /J 

14.1 NDlU 

14.1 NDIU 

2.14 NDIU 

2.14 NDIU 

1.46 NDlU 

9.56/TWJ 

0.641 NDIU 

1.90 NDlU 

0.928 ND/U 

1.41 NDlU 

1.90 NDIU 

0.284 NDIU 

0.288 NDlU 

1.72 NDIU 

1 .BO NDIU 

1.62 NDlU 

1.78 NDlU 

5.34 NDIU 

4.57 NDIU 
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METHOD 
SW8270C 

SW8270C 

SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 

SW8270C 

SW8270C 
SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 
SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 

SW8270C 
SW8270C 
SW8270C 

ANALYTE 
2,4-Dichlorophenol 
2.4-Dimethylphenol 

2.4-Dinitrophenol 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol (0-Cresol) 
2-Nitroaniline 
2-Nitrophenol 

3,3'-Dichlorobenzidine 
3-Nitroaniline 

4,6-Dinitro-2-methylphenol 
4-Bromopheny( phenyl ether 

4-Chloro-3-methylphenol 
4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol (p-Cresol) 
4-Nitroaniline 
4-Nitrophenol 

Acenaphthene 

Acenaphthylene 
Acetophenone 
Anthracene 
Atrazine 

Benzaldehyde 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Benzyl butyl phthalate 
Biphenyl (Diphenyl) 

Caprolactarn 
Carbazole 

Chrysene 

Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 

Diethylphthalate 

SAMP. NUM. 

DATE 
UNITS 

ug/L 
ug/L 

ug/L 
Ug/L 

ug/L 
ug/L 
Ug/L 
uglL 

ug/L 

ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 

ug/L 
ug1L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
~9~ ' -  

ug/L 
ug/L 

ug/L 
Ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug1L 

ug/L 

ug/L 
ug/L 
uglL 

ug/L 

PBOW-05-GW-AA3-BEDMW003-01D 
1 130I2005 

RESULT / QUAL 

4.38 NDIU 
4.44 NDIUJ 

4.60 NDIU 
2.42 NDIU 

2.26 NDIU 
2.79 NDlU 
4.34 NDIU 

4.92tTRN 
4.14 NDlU 

3.03 NDIU 
4.01 NDIU 

7.19 NDIU 
3.07 NDIU 

4.86 NDIU 

3.13 NDN 

4.45 NDIU 
2.62 NDlU 
3.34 NDIU 
4.48 NDIU 

3.28 NDlU 
4.52 NDIU 
0.659 NDIU 
0.587 NDIU 
2.21 NDIU 

0.657 NDIU 
2.31 NDIU 
2.34 NDIU 

0.808 NDIU 

0.723 NDIU 
0.789 NDIU 

0.664 NDIU 

0.694 NDIU 

NDIR 

2.63 ND/U 

2.88 NDlU 
2.1 5 NDIU 
2.44 NDIU 

2.23 NDIU 

0.801 NDIU 
3.20 NDIU 

2.65 NDIU 

0.710 NDIU 

2.32 NDIU 
2.36 NDIU 

PBOW-05-GW-AA3-BEDMW003-01A 
1 I3012005 

RESULT / QUAL 

4.42 NDIU 

4.48 NDIUJ 
4.64 NDIU 
2.44 NDIU 
2.28 NDIU 
2.82 NDIU 
4.38 NDIU 
5.47rTRN 
4.18 NDIU 

3.06 NDIU 
4.05 NDIU 
7.25 NDlU 

3.10 NDIU 

4.91 NDIU 

3.16 NDlU 

4.49 NDIU 
2.64 NDIU 
3.37 NDIU 

4.52 NDIU 
3.31 NDIU 
4.57 NDlU 

0.665 NDlU 
0.592 NDIU 
2.23 NDIU 

0.663 NDIU 
2.33 NDIU 
2.36 NDIU 

0.816 NDlU 

0.730 NDlU 
0.796 NDIU 

0.671 NDIU 

0.701 NDIU 

NDIR 

2.65 NDIU 

2.91 NDlU 
2.17 NDIU 

2.46 NDIU 
2.25 ND/U 

0.808 NDIU 

3.23 NDIU 
2.68 NDIU 

0.717 NDIU 

2.34 NDIU 

2.39 NDlU 

PBOW-05-GW-AA3-GW002-OIA 

1/21/2005 
RESULT I QUAL 

4.42 NDIU 

4.48 NDlUJ 

4.64 NDIU 
2.44 NDlU 
2.28 NDIU 

2.82 NDlU 
4.38 NDIU 
2.08 NDlU 
4.18 NDlU 
3.06 NDlU 
4.05 NDlU 

7.25 NDlU 
3.10 NDlU 

4.91 NDIU 
3.16 NDlU 

4.49 NDIU 
2.64 NDIU 
3.37 NDIU 
4.52 NDlU 

3.31 NDIU 
4.57 NDlU 
0.665 NDIU 
0.592 NDIU 
2.23 NDIU 

0.663 NDIU 
2.33 NDIU 

2.36 NDIU 
0.816 NDIU 

0.730 NDIU 
0.796 NDIU 
0.671 NDIU 

0.701 NDlU 

NDIR 

2.65 NDIU 

2.91 NDlU 
2.17 NDlU 
2.46 NDIU 

2.25 NDIU 

0.808 NDIU 

3.23 NDIU 

2.68 NDlU 

0.717 NDIU 

2.34 NDlU 
2.39 NDIU 

PBOW-05-GW-AA3-GW003-01A 

1/25/2005 
RESULT 1 QUAL 

4.42 NDIU 

4.48 NDlUJ 

4.64 NDlU 
2.44 NDlU 

2.28 NDIU 
2.82 NDlU 
4.38 NDIU 
2.08 NDIU 
4.18 NDIU 
3.06 NDIU 
4.05 NDIU 
7.25 NDlU 

3.10 NDIU 

4.91 NDIU 
3.16 NDIU 
4.49 NDIU 
2.64 NDIUJ 
3.37 NDlU 
4.52 NDIU 

3.31 NDIU 
4.57 NDIU 

0.665 NDIU 
0.592 NDIU 
2.23 NDIU 

0.663 NDIU 
2.33 NDIU 
2.36 NDIU 

0.816 NDIU 

0.730 NDlU 
0.796 NDIU 

0.671 NDIU 

0.701 NDIU 

NDIR 

2.65 NDIU 

2.91 NDN 
2.17 NDlU 

2.46 NDN 
2.25 NDIU 

0.808 NDIU 

3.23 NDIU 

2.68 NDIU 

0.717 NDIU 
2.34 NDlU 
2.39 NDIU 
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METHOD 
SW8270C 

SW8270C 

SW8270C 

SW8270C 
SW8270C 
SW8270C 
SW8270C 

SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 

SW8270C 

SW8270C 
SW8270C 

SW8270C 

SW8270C 
SW8270C 
SW8270C 

SW8270C 

SW8260B 

SW8260B 
SW8260B 
SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 

PBOW-05-GW-AA3-GW003-01 A 
1/2512005 

RESULT I QUAL 
3.19 NDIU 

0.760 NDlU 

0.754 NDIU 
2.51 NDIU 

1.95 NDIU 
1.58 NDIUJ 
1.40 NDlU 

0.755 NDIU 
2.07 NDlU 

3.16 NDlU 
3.08 NDIU 
3.44 NDIU 
0.545 NDlU 
2.08 NDlU 

5.42 NDIUJ 
0.691 NDIU 
4.31 NDlU 

0.730 NDN 
2.67 NDlU 
2.46 NDIU 
3.19 NDIU 
3.52 NDIU 

0.123 NDIU 
0.171 NDIU 
0.272 NDIU 

0.139 NDIU 
0.117 NDIU 

0.137 NDIU 
0.1 18 NDIUJ 

0.1 45 NDlU 

0.373 NDIU 

0.126 NDIU 

0.0800 NDIU 

0.109 NDIU 
0.0961 NDlU 
0.0933 NDIU 

0.101 NDIU 
0.815 NDlU 

0.187 NDIU 
0.393 NDlU 

1.73 NDIUJ 
0.104 NDlU 

0.1 59 NDlU 

ANALYTE 
Dirnethylphthalate 

Fluoranthene 
Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Hexachloroethane 

Indeno(l,2,3-cd)pyrene 
lsophorone 

N-Nitroso-di-n-propylamine 
N-Nitrosodirnethylarnine 

N-Nitrosodiphenylarnine 
Naphthalene 
Nitrobenzene 

Pentachlorophenol 

Phenanthrene 
Phenol 

Pyrene 

bis(2-Chloroethoxy)rnethane 

bis(2-Ch1oroethyl)ether (2-Chloroethylether) 

bis(2-ChloroisopropyI)ether 

bis(2-Ethylhexy1)phthalate 

Volatile Organic Compounds 
1 .l.l-Trichloroethane 

1 ,I ,2,2-Tetrachloroethane 
1 , I  ,2-Trichloro-l,2,2-Trifluoroethane 

1 ,I .2-Trichloroethane 
1 , I  -Dichloroethane 

I ,I -Dichloroethene 
1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2-Dibrornoethane (EDB) 

1,2-Dichlorobenzene 

1.2-Dichloroethane 
1,2-Dichloropropane 
l,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Butanone (Methyl ethyl ketone) 
2-Hexanone 

4-Methyl-2-pentanone (Methyl isobutyl ketone 
Acetone 
Benzene 
Bromochlorornethane 

SAMP. NUM. 

DATE 
UNITS 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 
ug1L 

ug/L 

ug/L 
ug/L 

ug1L 
uglL 

ug/L 
Ug/L 
ug/L 

Ug/L 
ug/L 

~9"- 
ug/L 

ug/L 

ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ugk  

ug/L 
ug/L 
ug/L 
ug1L 

ug/L 
Ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

PBOW-05-GW-AA3-BEDMW003-01 D 

1/30/2005 
RESULT 1 QUAL 

3.16 NDIU 

0.753 NDIU 

0.747 NDlU 

2.49 NDIU 

1.93 NDlU 
1.56 NDIUJ 
1.38 NDIU 

0.748 NDlU 
2.05 NDIU 

3.13 NDlU 
3.06 NDlU 
3.41 NDIU 
4.66/TR/J 
2.07 NDIU 

5.36 NDIU 
0.684 NDIU 
4.27 NDIU 

0.723 NDlU 
2.64 NDIU 
2.44 NDIU 

3.16 NDIU 
3.49 NDIU 

0.123 NDIU 

0.171 NDlU 
0.272 NDlU 
0.139 NDIU 
0.1 17 NDlU 

0.137 NDlU 

0.1 18 NDIU 

0.145 NDlU 
0.373 NDlU 

0.126 NDIU 

0.0800 NDlU 

0.109 NDIU 
0.0961 NDlU 
0.0933 NDIU 

0.101 NDIU 

0.815 NDlU 
0.187 NDIU 
0.393 NDIU 
1.73 NDIU 

41.4/= 

0.1 59 NDIU 

PBOW-05-GW-AA3-BEDMW003-01A 

1 I3012005 
RESULT I QUAL 

3.19 NDIU 

0.760 NDlU 

0.754 NDIU 

2.51 NDlU 

1.95 NDlU 
1.58 NDIUJ 
1.40 NDlU 

0.755 NDIU 
2.07 NDIU 

3.16 NDlU 
3.08 NDlU 
3.44 NDlU 
5.53/TRIJ 
2.08 NDlU 

5.42 NDIU 
0.691 NDlU 
4.31 NDlU 

0.730 NDlU 

2.67 NDIU 
2.46 NDlU 
3.19 NDIU 
3.52 NDIU 

0.123 NDIU 
0.171 NDlU 
0.272 NDlU 
0.139 NDIU 
0.1 17 NDlU 

0.137 NDIU 
0.1 18 NDIU 

0.145 NDlU 
0.373 NDIU 

0.126 NDlU 
0.0800 NDIU 

0.109 NDlU 
0.0961 NDIU 
0.0933 NDIU 

0.101 NDIU 
0.81 5 NDIU 
0.187 NDIU 
0.393 NDIU 
1.73 NDIU 

41 .8/= 

0.159 NDIU 

PBOW-05-GW-AA3-GW002-01A 

1/21/2005 
RESULT I QUAL 

3.19 NDIU 

0.760 NDIU 

0.754 NDIU 

2.51 NDlU 

1.95 NDlU 
1.58 NDIUJ 
1.40 NDlU 

0.755 NDlU 
2.07 NDIU 

3.16 NDlU 
3.08 NDIU 
3.44 NDIU 
0.545 NDlU 

2.08 NDIU 
5.42 NDIUJ 
0.691 NDIU 

4.31 NDIU 

0.730 NDlU 
2.67 NDIU 
2.46 NDlU 
3.19 NDIU 

3.52 NDIU 

0.123 NDIU 
0.171 NDIU 
0.272 NDlU 

0.139 NDIU 
0.1 17 NDIU 

0.137 NDlU 
0.118 NDlU 

0.145 NDlU 
0.373 NDIU 

0.126 NDIU 

0.0800 NDIU 

0.109 NDIU 
0.0961 NDlU 
0.0933 NDIU 

0.101 NDIU 
0.815 NDlU 
0.187 NDIU 
0.393 NDIU 
1.73 NDlU 

0.104 NDlU 

0.1 59 NDIU 
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PBOW-05-GW-AA3-GW002-OIA 

1121/2005 
RESULT I QUAL 

0.141 NDIU 
0.0990 NDIU 

0.101 NDIU 

0.118 NDlU 

0.111 NDIU 

0.115 NDlU 
0.121 NDIU 
0.120 NDRl 

0.142 NDIU 

0.0999 NDIU 
0.0874 NDIU 

0.304 NDIU 
0.164 NDIU 
0.101 NDIU 
0.387 NDIU 
0.107 NDlU 

0.128 NDIU 
0.118 NDIU 

0.109 NDIU 
0.141 NDIU 

0.1 19 NDlU 
0.163 NDlU 
0.185 NDlU 

0.1 19 NDIU 
0.307 NDIU 
0.0990 NDIU 
0.104 NDIU 
0.128 NDlU 

0.1 12 NDIU 

PBOW-05-GW-AA3-BEDMW003-01D 
113012005 

RESULT I QUAL 

0.141 NDIU 
0.0990 NDIU 

0.101 NDIU 

0.619KWJ 

0.1 11 NDIU 

0.115 NDIU 
0.121 NDIU 
0.120 NDIU 

0.142 NDIU 

93.51= 
0.0874 NDlU 
0.304 NDIU 

15.31= 
4.65/= 

0.387 NDIU 
54.41= 

0.128 NDIU 
0.1 18 NDIU 

0.109 NDN 
0.141 NDIU 

26.91~ 
0.163 NDlU 

0.185 NDlU 
0.119 NDIU 

127/= 
0.0990 NDIU 
0.104 NDIU 
0.128 NDlU 

0.112 NDIU 

PBOW-05-GW-AA3-GW003-01A 
1/25/2005 

RESULT I QUAL 
0.141 NDIU 

0.0990 NDIU 

0.101 NDIU 

0.1 18 NDlU 

0.1 1 1 NDlU 
0.115 NDlU 
0.121 NDiU 

0.120 NDIU 
0.142 NDN 

0.0999 NDIU 
0.0874 NDIU 
0.304 NDIU 
0.164 NDlU 
0.101 NDiU 

0.387 NDIUJ 
0.107 NDIU 

0.128 NDIU 
0.118 NDIU 

0.109 NDIU 
0.141 NDIU 
0.1 19 NDIU 
0.163 NDlU 

0.185 NDIU 
0.1 19 NDIU 

0.307 NDIU 
0.0990 NDlU 
0.104 NDIU 
0.128 NDIU 

0.112 NDlU 

METHOD 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 
SW8260B 

SW8260B 

SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 
SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SAMP. NUM. 
DATE 
UNITS 

ug/L 

ug/L 
ug/L 

ug/L 
u9'L 
u91L 

U&L 

ug/L 

u@- 

ug/L 
ug/L 
ug/L 
ug1L 

ug/L 

ug/L 
la 
ug/L 
ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug1L 

u ~ L  

ANALYTE 
Brornodichloromethane 

Bromofon 
Bromomethane 
Carbon Disulfide 

Carbon tetrachloride 
Chlorobenzene 

Chloroethane 
Chloroform 

Chloromethane 

Cyclohexane 
Dibrornochloromethane 
Dichlorodifluoromethane 
Ethylbenzene 
lsopropylbenzene (Cumene) 

Methyl Acetate 
Methylcyclohexane 

Methylene Chloride 
Styrene 

Tert-Butyl Methyl Ether (MTBE) 
Tetrachloroethene (PCE) 

Toluene 
Trichloroethene (TCE) 

Trichlorofluoromethane 
Vinyl chloride 

Xylenes, Total 
cis-l,2-Dichloroethene 

cis-1,s-Dichloropropene 
trans-I .2-Dichloroethene 

trans-l,3-Dichloropropene 

PBOW-05-GW-AA3-BEDMW003-01A 
I 13012005 

RESULT 1 QUAL 

0.141 NDIU 

0.0990 NDIU 
0.101 NDIU 

0.606KWJ 
0.1 1 1 NDIU 

0.1 15 NDIU 
0.121 NDIU 
0.120 NDIU 

0.142 NDlU 

96.0/= 
0.0874 NDIU 
0.304 NDlU 

15.5/= 
4.641~ 

0.387 NDIU 
55.91~ 

0.128 NDIU 
0.118 NDIU 

0.109 NDIU 
0.141 NDlU 

27.4/= 

0.163 NDIU 
0.185 NDIU 
0.119 NDIU 

128/= 
0.0990 NDIU 

0.104 NDIU 
0.128 NDlU 

0.112 NDIU 
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METHOD 

E310.1 
E300 

SW9012 
E130.2 
E300 

E300 

E160.2 
E l  60.1 

SW9060 
E180.1 

SW8330 
SW8330 

SW8330 
SW8330 

SW8330 
SW8330 

SW8330 
SW8330 
SW8330 

SW8330 

SW8330 
SW8330 
SW8330 

SW8330 

SW6OIOB 

SW6010B 
SW6010B 

SW6010B 

SW6OIOB 
SW6OIOB 
SW601OB 

SW6OlOB 

SW601OB 

SW6010B 

SWGOIOB 

SW6010B 

SW6OlOB 

SW6010B 

SW6010B 
SW6OIOB 
SW601OB 

ANALYTE 
Wet Chemistry 

Alkalinity, Total (as CaCO3) 
Chloride (as CI) 
Cyanide 
Hardness (as CACO3) 

Nitrogen, Nitrate (as N) 

Sulfate (as S04) 

Suspended Solids (residue, Non-filterable) 
Total Dissolved Solids 

Total Organic Carbon 

Turbidity 

Explosives 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2.4.6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-N~trotoluene 
3-Nitrotoluene 

4-Amino-2.6-Dinitrotoluene 

4-Nitrotoluene 

HMX 
Nitrobenzene 
RDX 

Tettyl 

Metals 
Aluminum 
Aluminum (total) 
Antimony 

Antimony (total) 

Arsenic 
Arsenic (total) 
Barium 
Barium (total) 

Beryllium 

Beryllium (total) 

Cadmium 

Cadmium (total) 

Calcium 

Calcium (total) 

Chromium 
Chromium (total) 
Cobalt 

PBOW-05-GW-AA3-GW004-01A 
1/30/2005 

RESULT I QUAL 

560/= 
6.21/= 

0.0070 NDIU 
6801= 

0.181 =/B 

38.41= IJ 
4.0 NDIUJ 

4 1 O/= 
2.29/= 

0.393 NDIU 

0.0480 NDIU 
0.0651 NDIU 
0.139 NDIU 
0.104 NDIU 

0.195 NDlU 
0.102 NDlUJ 
0.200 NDlU 
0.368 NDIU 
0.208 NDIU 

0.181 NDIU 

0.0683 NDIU 
0.108 NDlU 

0.0838 NDIU 
0.205 NDIU 

45.4 NDIU 
45.4 NDIU 
8.16 NDIU 
8.16 NDlU 

4.59 NDIU 

4.59 NDIU 
1981= 

206/= 

0.109 NDlU 

0.109 NDN 

0.713 NDIU 

0.713 NDlU 

89600/= 

888001= 

0.236 NDIU 
0.924 TWBJ 

I .03/TWJ 

SAMP. NUM. 
DATE 
UNITS 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mglL 

W'L 

mg/L 

ug/L 
ug/L 
uglL 

ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

u9'L 
ug/L 

ug/L 
ug/L 

uglL 

ug/L 
ud'- 
ug1L 

ug1L 

ug/L 
udL 

ug/L 

u9'L 
ug/L 

u9'L 

u9'L 

ug/L 

ug/L 

ug/L 

ug/L 
ugtL 

PBOW-05-GW-AA3-GW005-OIA 
1/27/2005 

RESULT / QUAL 

3301= 
3.73/= IJ 

0.0070 NDIUJ 
731/= 

0.0149 NDlU 
157/= IJ 

4.0 NDIU 
5501= 
1 .37/= 

3.761= 

0.0475 NDlU 
0.0645 NDlU 
0.138 NDlU 

0.103 NDIU 

0.193 NDlU 
0.101 NDlUJ 
0.198 NDIU 
0.365 NDIU 
0.206 NDlU 
0.179 NDlU 

0.0676 NDlU 
0.107 NDIU 

0.0830 NDIU 
0.203 NDIU 

45.4 NDlU 
45.4 NDIU 
8.16 NDlU 

8.16 NDlU 
12.5KRN 

12.1ARN 

108/= 
1131= 

0.109 NDlU 
0.109 NDlU 

0.713 NDIU 

0.713 NDlU 

1 1 1 0001= 

1 15000/= 

0.969 TWBJ 
0.960 TWBJ 

1.89 TWBJ 

PBOW-05-GW-AA3-GW003-OID 
1 I2512005 

. RESULT 1 QUAL 

0.0070 NDIUJ 
8511= 

0.0475 NDIU 

0.0645 NDIU 
0.138 NDIU 
0.103 NDIU 

0.193 NDlU 
0.101 NDIUJ 

0.198 NDIU 
0.365 NDIU 

0.206 NDIU 
0.179 NDIU 

0.0676 N DIU 
0.107 NDIU 

0.0830 NDIU 
0.203 NDlUJ 

45.4 NDIU 
45.4 NDlU 
8.16 NDlU 

8.16 NDIU 

4.59 NDIU 
4.59 NDIU 

90.2/= 
92.9/= 

0.109 NDlU 

0.109 NDIU 

0.713 NDIU 

0.713 NDlU 

166000/= 

167000/= 

0.250 TWBJ 
0.626 TWBJ 

2.4OrTRIJ 

PBOW-05-GW-AA2-ITMW10-01A 
2/1/2005 

RESULT I QUAL 

370/= 
7.741= IJ 

0.0070 NDIU 
1 1 to/= 

0.0710/lRN 
30% 

4.0 NDlUJ 
goo/= 
2.681~ 

6.63/= 

0.0489 NDlU 
0.0664 NDIU 
0.142 NDIU 

0.106 NDIU 

0.199 NDlU 
0.104 NDIUJ 
0.204 NDlU 
0.375 NDlU 
0.212 NDIU 
0.184 NDlU 

0.0696 NDIU 
0.1 10 NDIU 

0.0854 NDIU 
0.209 NDIU 

45.4 NDIU 
45.4 NDIU 
8.16 NDIU 
8.16 NDlU 

4.59 NDlU 
4.59 NDlU 

48.4/= 
40.51= 

0.109 NDlU 

0.109 NDN 

0.713 NDIU 

0.7 13 NDlU 

176000/= 

1840001= 

0.236 NDN 
0.236 NDlU 

0.898 NDlU 
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METHOD 
SW601OB 
SW6OIOB 
SW6010B 

SW601OB 
SW601OB 
SW6OlOB 
SW6OlOB 
SW601OB 

SW601OB 
SW601OB 
SW601OB 
SW7470A 

SW7470A 
SWGOIOB 

SW6010B 
SW6010B 

SW6010B 

SW6OlOB 

SW6010B 
SW601OB 
SW6010B 

SW6OlOB 

SW6OlOB 
SW6OlOB 

SW6010B 
SW601OB 

SW6010B 

SW6010B 
SW601OB 

SW8082 

SW8082 
SW8082 

SW8082 
SW8082 

SW8082 
SW8082 

SW8270C 

SW8270C 

SW8270C 

SW8270C 
SW8270C 
SW8270C 

ANALME 
Cobalt (total) 

Copper 
Copper (total) 

Iron 

Iron (total) 
Lead 
Lead (total) 

Magnesium 
Magnesium (total) 
Manganese 

Manganese (total) 
Mercury 

Mercury (total) 

Nickel 

Nickel (total) 
Potassium 

Potassium (total) 

Selenium 

Selenium (total) 
Silver 
Silver (total) 
Sodium 

Sodium (total) 

Thallium 

Thallium (total) 
Vanadium 

Vanadium (total) 

Zinc 

Zinc (total) 
Polychlorinated Biphenyls (PCBs) 

PCB-1016 (Aroclor 1016) 

PCB-1221 (Aroclor 1221) 

PCB-1232 (Aroclor 1232) 

PCB-1242 (Aroclor 1242) 
PCB-1248 (Aroclor 1248) 

PCB-1 254 (Aroclor 1254) 
PCB-1 260 (Aroclor 1260) 

Semivolatile Organic Compounds 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1.3-Dichlorobenzene 

1 -4-Dichlorobenzene 
2,4,5-Trichlorophenol 

2,4.6-Trichlorophenol 

PBOW-05-GW-AA3-GW005-01A 
1 /27/2005 

RESULT 1 QUAL 
1.75rTWJ 

44.21~ 

2.55 NDIU 

64.9rTWJ 
165ARlJ 

2.44 NDIU 
2.44 NDIU 

424001= 
445001= 

74.3/= 
75.4/= 

0.0584 NDIU 

0.0584 NDlU 
1.48 TWBJ 
1.54 TRIBJ 
1310 TRIBJ 
1480ITRlJ 

11.1 NDIUJ 

11.1 NDlUJ 
1.30 NDIU 

1.30 NDlU 
1 16001= 

125001= 
14.1 NDIU 

14.1 NDIU 

2.14 NDlU 

2.14 NDIU 
log/= 
82.8/= 

0.635 NDIU 

1.89 NDlU 
0.919 NDIU 

1.40 NDIU 
1.88 NDIU 

0.281 NDIU 

0.285 NDlU 

1.72 NDIU 

1.80 NDIU 

1.62 NDIU 

1.78 NDlU 
5.34 NDIU 

4.57 NDIU 

SAMP. NUM. 

DATE 

UNITS 
ug1L 

ug/L 
~9"-  
ug/L 
ug/L 
ug/L 
uglL 

ug/L 
uglL 

ug/L 

u9'L 
~9" -  
u9'L 
us/L 
ug/L 
uglL 

ug/L 
uglL 

ug/L 
uglL 

ug/L 
uglL 

ug/L 
uglL 

uglL 

~9"- 
ug/L 
ug/L 
ug1L 

ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

u@ 
ug/L 
ug/L 

PBOW-05-GW-AA2-ITMW10-01A 
211 12005 

RESULT I QUAL 
1.621TRlJ 

2.55 NDlU 
2.55 NDIU 

22.9 NDIU 
8341= 

2.44 NDlU 
2.44 NDIU 

699001= 
737001= 

49.0/= 
103/= 

0.0584 NDIU 

0.124 TWBJ 
3.84 TRIBJ 
4.15rTWJ 

21 lo/= 
2290/= 

NDIR 

NDlR 
1.30 NDlU 
1.30 NDIU 
2 1 500/= IJ  

207001= IJ 
14.1 NDIU 

14.1 NDIU 
2.14 NDIU 

2.14 NDIU 
1.46 NDlU 
1.46 NDlU 

0.653 NDIU 
1.94 NDlU 

0.946 NDlU 

1.44 NDIU 
1.93 NDIU 

0.289 NDIU 

0.293 NDIU 

1.77 NDN 

1.86 NDlU 

1.66 NDIU 

1.83 NDIU 
5.49 NDIU 

4.70 ND/U 

PBOW-05-GW-AA3-GW003-O1D 
1/25/2005 

RESULT I QUAL 

2.63ITWJ 
2.55 NDIU 

6.93ITWJ 

38.8rTWJ 
106 TWBJ 
2.44 NDlU 
2.44 NDlU 
55200/= 
55800/= 

2961= 

320/= 
0.0584 NDIU 

0.0584 NDlU 
3.08ITRIJ 

3.29 TWBJ 
1 130ITRN 
1 170/TR/J 

11.1 NDIUJ 

11.1 NDIUJ 
1.30 NDlU 
1.30 NDIU 

359001= 

36600/= 
14.1 NDIU 

14.1 NDN 
2.14 NDlU 

2.14 NDIU 

13.OKWJ 

19.5KWJ 

0.647 NDlU 

1.92 NDIU 
0.937 NDIU 

1.42 NDIU 
1.91 NDIU 

0.287 NDIU 
0.290 NDIU 

1.74 NDIU 

1.82 NDIU 

1.63 NDRl 

1.79 NDIU 

5.39 NDlU 

4.61 NDIU 

PBOW-05-OW-AA3-GW004-01A 
1/30/2005 

RESULT I QUAL 
0.898 NDIU 

2.55 NDIU 

2.55 NDlU 
22.9 NDIU 
22.9 NDIU 
2.44 NDIU 
2.44 NDlU 

37800/= 
377001= 
47.81~ 

51.3/= 

0.0584 NDIU 

0.0584 NDlU 
1.73 TWBJ 
1.48 TWBJ 

23301= 
24 1 O/= 

NDlR 

NDIR 
1.30 NDIU 
1.30 NDlU 

24600/= IJ 
24800/= N 
14.1 NDlU 

14.1 NDIU 
2.14 NDlU 

2.14 NDlU 

52.9/= 
58.31= 

0.635 NDIUJ 

1.89 NDlUJ 
0.919 NDIUJ 

1.40 NDIUJ 
1.88 NDlUJ 

0.281 NDIUJ 
0.285 NDIUJ 

1.79 NDIU 

1.87 NDIU 

1.68 NDIU 

1.84 NDIU 
5.54 NDIU 

4.75 NDIU 
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METHOD 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

ANALME 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2.4-Dinitrophenol 

2.4-Dinitrotoluene 

2.6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

2-Nitroaniline 

2-Nitrophenol 

3.3'-Dichlorobenzidine 

3-Nitroaniline 

4.6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol (p-Cresol) 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acetophenone 

Anthracene 

Atrazine 

Benzaldehyde 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g.h,i)peylene 

Benzo(k)fluoranthene 

Benzoic acid 

B e n d  alcohol 

Benzyl butyl phthalate 

Biphenyl (Diphenyl) 

Caprolactam 

Carbazole 

Chrysene 

Di-n-butylphthalate 

Di-n-octylphthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

PBOW-05-GW-AA3-GW0044lA 

1 13012005 

RESULT I QUAL 

4.55 NDIU 

4.61 NDIUJ 

4.78 NDIU 

2.51 NDIU 

2.35 NDIU 

2.90 NDIU 

4.50 NDIU 

2.14 NDlU 

4.30 NDIU 

3.15 NDIU 

4.17 NDIU 

7.47 NDIU 

3.19 NDIU 

5.05 NDIU 

3.25 NDIU 

4.62 NDIU 

2.72 NDIU 

3.47 NDlU 

4.65 NDlU 

3.41 NDIU 

4.70 NDlU 

0.684 NDlU 

0.610 NDIU 

2.29 NDIU 

0.683 NDlU 

2.40 NDIU 

2.43 NDIU 

0.840 NDlU 

0.751 NDIU 

0.819 NDIU 

0.690 NDR) 

0.721 NDIU 

NDIR 

2.73 NDIU 

2.99 NDIU 

2.23 NDIU 

2.53 NDIU 

2.32 NDIU 

0.832 NDlU 

3.32 ND/U 

2.76 NDIU 

0.738 NDlU 

2.41 NDIU 

2.46 NDIU 

SAMP. NUM. 

DATE 

UNITS 

U@- 

ug/L 

ug/L 

ug/L 

ug/L 
uglL 

ug/L 
ug1L 

ug/L 

ug/L 

~9"- 
u9'L 

ug/L 

ug/L 

ug/L 
uglL 

u9'L 

Ug/L 

ug/L 

ug/L 

ug/L 
uglL 

ug/L 

Ug/L 
ug/L 

uglL 

ug/L 

ug/L 

ug/L 
ug1L 

ug/L 
ug1L 

ug/L 
ug1L 

ug/L 

ug/L 

ug/L 

Ug/L 

ug/L 
uglL 

Ug/L 

ug/L 

ug/L 
ug1L 

PBOW-05-GW-AA3-GW003-O1D 
1/25/2005 

RESULT I QUAL 

4.42 NDlU 

4.48 NDIUJ 

4.64 NDIU 

2.44 NDIU 

2.28 NDlU 

2.82 NDIU 

4.38 NDlU 

2.08 NDIU 

4.18 NDlU 

3.06 NDlU 

4.05 NDIU 

7.25 NDlU 

3.10 NDlU 

4.91 NDlU 

3.16 NDIU 

4.49 NDIU 

2.64 NDIUJ 

3.37 NDlU 

4.52 NDlU 

3.31 NDlU 

4.57 NDIU 

0.665 NDlU 

0.592 NDIU 

2.23 NDIU 

0.663 NDIU 

2.33 NDIU 

2.36 NDIU 

0.816 NDlU 

0.730 NDIU 

0.796 NDIU 

0.671 NDlU 

0.701 NDIU 

N DlR 

2.65 NDlU 

2.91 NDIU 

2.17 NDlU 

2.46 NDlU 

2.25 NDIU 

0.808 NDIU 

3.23 NDIU 

2.68 NDlU 

0.717 NDlU 

2.34 NDlU 

2.39 NDlU 

PBOW-05-GW-AA3-GW005-OlA 
1/27/2005 

RESULT 1 QUAL 

4.38 NDIU 

4.44 NDIUJ 

4.60 NDlU 

2.42 NDIU 

2.26 NDIU 

2.79 NDlU 

4.34 NDIU 

2.06 NDlU 

4.14 NDIU 

3.03 NDIU 

4.01 NDIU 

7.19 NDIU 

3.07 NDlU 

4.86 NDIU 

3.13 NDIU 

4.45 NDIU 

2.62 NDIUJ 

3.34 NDIU 

4.48 NDlU 

3.28 NDlU 

4.52 NDIU 

0.659 NDlU 

0.587 NDlU 

2.21 NDIU 

0.657 NDlU 

2.31 NDIU 

2.34 NDlU 

0.808 NDIU 

0.723 NDIU 

0.789 NDlU 

0.664 NDlU 

0.694 NDIU 

NDIR 

2.63 NDlU 

2.88 NDIU 

2.15 NDIU 

2.44 NDlU 

2.23 NDIU 

0.801 NDlU 

3.20 NDIU 

2.65 NDlU 

0.710 NDlU 

2.32 NDIU 

2.36 NDIU 

PBOW-05-GW-AA2-ITMW10-01A 
2/1/2005 

RESULT I QUAL 

4.51 NDIU 

4.57 NDIUJ 

4.73 NDlU 

2.49 NDIU 

2.33 NDIU 

2.88 NDlU 

4.46 NDIU 

2.12 NDlU 

4.26 NDIU 

3.12 NDIU 

4.13 NDlU 

7.39 NDIU 

3.16 NDIU 

5.00 NDIU 

3.22 NDIU 

4.58 NDIU 

2.69 NDIU 

3.43 NDlU 

4.61 NDIU 

3.38 NDIU 

4.65 NDIU 

0.678 NDIU 

0.604 NDIU 

2.27 NDIU 

0.676 NDlU 

2.38 NDIU 

2.40 NDIU 

0.832 NDIU 

0.744 NDlU 

0.812 NDIU 

0.684 NDlU 

0.714 NDIU 

NDIR 

2.70 NDIU 

2.96 NDIU 

2.21 NDlU 

2.51 NDlU 

2.30 NDIU 

0.824 NDlU 

3.29 NDlU 

2.73 NDIU 

0.731 NDIU 

2.38 NDlU 

2.43 NDlU 
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PBOW-05-GW-AA3-GW005-01 A 

1 I2712005 

RESULT I QUAL 

3.16 NDIU 

0.753 NDIU 

0.747 NDIU 

2.49 NDlU 

1.93 NDlU 

1.56 NDIUJ 

1.38 N DIU 

0.748 NDlU 

2.05 NDlU 

3.13 NDlU 

3.06 NDlU 

3.41 NDIU 

0.540 NDIU 

2.07 NDlU 

5.36 NDIUJ 

0.684 NDIU 

4.27 NDIU 

0.723 NDIU 

2.64 NDIU 

2.44 NDIU 

3.16 NDIU 

3.49 NDIU 

0.123 NDlU 

0.171 NDIU 

0.272 NDIU 

0.139 NDIU 

0.1 17 NDIU 

0.1 37 NDlU 

0.118 NDIUJ 

0.145 NDIU 

0.373 NDIU 

0.126 NDlU 

0.0800 NDIU 

0.109 NDIU 

0.0961 NDlU 

0.0933 NDIU 

0.101 NDIU 

0.81 5 NDlU 

0.187 NDIU 

0.393 NDIU 

2.65 T W B  

0.104 NDIU 

0.159 NDlU 

METHOD 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

PBOW-05-GW-AA2-ITMW 10-01 A 

21112005 

RESULT I QUAL 

3.25 NDIU 

0.775 NDlU 

0.768 NDIU 

2.56 NDlU 

1.99 NDlU 

1.61 NDIUJ 

1.42 NDIU 

0.769 NDlU 

2.11 NDlU 

3.22 NDIU 

3.14 NDIU 

3.51 NDIU 

0.556 NDlU 

2.13 NDlU 

5.52 NDIU 

0.704 NDlU 

4.39 NDIU 

0.744 NDIU 

2.72 NDlU 

2.51 NDlU 

3.25 NDlU 

3.59 NDIU 

0.123 NDlU 

0.171 NDlU 

0.272 NDIU 

0.139 NDIU 

0.1 17 NDIU 

0.137 NDlU 

0.118 NDIU 

0.145 NDIU 

0.373 NDIU 

0.126 NDlU 

0.0800 NDIU 

0.109 NDIU 

0.0961 NDlU 

0.0933 NDIU 

0.101 NDIU 

0.815 NDlU 

0.187 NDIU 

0.393 NDIU 

1.73 NDlU 

0.104 NDlU 

0.159 NDlU 

PBOW-05-GW-AA3-GW003-01D 
112512005 

RESULT / QUAL 

3.19 NDIU 

0.760 NDlU 

0.754 NDlU 

2.51 NDIU 

1.95 NDIU 

1.58 NDIUJ 

1.40 NDIU 

0.755 NDIU 

2.07 NDIU 

3.16 NDIU 

3.08 NDIU 

3.44 NDIU 

0.545 NDIU 

2.08 NDlU 

5.42 NDIUJ 

0.691 NDIU 

4.31 NDIU 

0.730 NDIU 

2.67 NDlU 

2.46 NDlU 

3.19 NDlU 

3.52 NDlU 

0.123 NDIU 

0.171 NDIU 

0.272 NDIU 

0.139 NDlU 

0.1 17 NDIU 

0.137 NDIU 

0.1 18 NDIUJ 

0.145 NDlU 

0.373 NDIU 

0.126 NDIU 

0.0800 NDlU 

0.109 NDIU 

0.0961 NDIU 

0.0933 NDIU 

0.101 NDIU 

0.815 NDIU 

0.187 NDIU 

0.393 NDlU 

1.73 NDIUJ 

0.104 NDIU 

0.159 NDlU 

ANALYTE 

Dimethylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l.2.3-cd)pyrene 

lsophorone 

N-Nitroso-di-n-propylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

Naphthalene 

Nitrobenzene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

bis(2-Ch1oroethoxy)methane 

bis(2-Chloroethy1)ether (2-Chloroethylether) 

bis(2-ChloroisopropyI)ether 

bis(2-Ethylhexy1)phthalate 

Volatile Organic Compounds 

1.1 .I-Trichloroethane 

1 , I  ,2,2-Tetrachloroethane 

1,1,2-Trichloro-1.2,2-Trifluoroethane 

1 .I .2-Trichloroethane 

I .I-Dichloroethane 

1 , l  -Dichloroethene 

1,2.3-Trichlorobenzene 

1,2.4-Trichlorobenzene 

1.2-Dibromo-3-chloropropane 

1,2-Dibromoethane (EDB) 

1 -2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2-Butanone (Methyl ethyl ketone) 

2-Hexanone 

4-Methyl-2-pentanone (Methyl isobutyl ketone 

Acetone 

Benzene 

Bromochloromethane 

PBOW-05-GW-AA3-GW004-01 A 

113012005 

RESULT I QUAL 

3.28 NDIU 

0.783 NDIU 

0.776 NDIU 

2.58 NDIU 

2.01 NDN 

1.62 NDIUJ 

1.44 NDIU 

0.777 NDIU 

2.13 NDlU 

3.25 NDIU 

3.17 NDIU 

3.54 NDIU 

0.561 NDlU 

2.15 NDlU 

5.57 NDIU 

0.711 NDlU 

4.44 NDIU 

0.751 NDlU 

2.75 NDlU 

2.53 NDIU 

3.28 NDlU 

3.62 NDIU 

0.123 NDlU 

0.171 NDIU 

0.272 NDIU 

0.139 NDIU 

0.1 17 NDIU 

0.137 NDlU 

0.118 NDIU 

0.145 NDIU 

0.373 NDlU 

0.126 NDIU 

0.0800 NDIU 

0.109 NDIU 

0.0961 NDIU 

0.0933 NDIU 

0.101 NDIU 

0.815 NDlU 

0.187 NDIU 

0.393 NDIU 

1.73 NDIU 

0.104 NDIU 

0.159 NDlU 

SAMP, NUM. 

DATE 

UNITS 

ug/L 

ug/L 
ug1L 

ug1L 

Ug/L 

ug/L 

Ug/L 

ug/L 

ug/L 
ug1L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
uglL 

ug/L 
uglL 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 
uglL 

ug1L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

u@ 

ugfl. 
ug/L 

ug/L 

ug/L 

ug/L 
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PBOW-05-GW-AA2-ITMW 10-01 A 

2/1/2005 

RESULT / QUAL 

0.141 NDIU 

0.0990 NDIUJ 

0.101 NDIU 

0.1 18 NDIU 

0.111 NDIU 

0.1 15 NDlU 

0.121 NDIU 

0.120 NDlU 

0.142 NDIU 

0.0999 NDlU 

0.0874 NDIU 

0.304 NDlU 

0.164 NDIU 

0.101 NDlU 

0.387 NDIU 

0.107 NDIU 

0.128 NDIU 

0.1 18 NDIU 

0.109 NDIU 

0.141 NDlU 

0.119 NDIU 

0.163 NDIU 

0.185 NDIU 

0.119 NDlU 

0.307 NDIU 

0.0990 NDlU 

0.104 NDIU 

0.128 NDIU 

0.1 12 NDIU 

METHOD 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

ANALYTE 

Brornodichlorornethane 

Bromoform 

Brornornethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chlorornethane 

Cyclohexane 

Dibrornochlorornethane 

Dichlorodifluoromethane 

Ethylbenzene 

lsopropylbenzene (Cumene) 

Methyl Acetate 

Methylcyclohexane 

Methylene Chloride 

Styrene 

Tert-Butyl Methyl Ether (MTBE) 

Tetrachloroethene (PCE) 

Toluene 

Trichloroethene (TCE) 

Trichlorofluorornethane 

Vinyl chloride 

Xylenes, Total 

cis-l,2-Dichloroethene 

cis-l,3-Dichloropropene 

trans-l,2-Dichloroethene 

trans-l,3-Dichloropropene 

PBOW-05-GW-AA3-GW003-OID 

1/25/2005 

RESULT I QUAL 

0.141 NDlU 

0.0990 NDlU 

0.101 NDlU 

0.118 NDlU 

0.1 11 NDlU 

0.1 15 NDlU 

0.121 NDlU 

0.120 NDlU 

0.142 NDIU 

0.0999 NDIU 

0.0874 NDlU 

0.304 NDIU 

0.164 NDIU 

0.101 NDlU 

0.387 NDIUJ 

0.107 NDlU 

0.128 NDlU 

0.118 NDIU 

0.109 NDlU 

0.141 NDlU 

0.119NDlU 

0.163 NDIU 

0.185 NDIU 

0.119 NDlU 

0.307 NDIU 

0.0990 NDIU 

0.104 NDIU 

0.128 NDIU 

0.112 NDlU 

SAMP. NUM. 

DATE 

UNITS 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 
ug1L 

uglL 

ug/L 
ug/L 

uglL 

ug1L 

uglL 

uglL 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
uglL 

ug/L 
ug1L 

ug1L 

ug/L 

ug/L 
uglL 

ug/L 
ug/L 

ugL 

PBOW -05-GW-AA3-GW004-0iA 

1 /30/2005 

RESULT I QUAL 

0.141 NDIU 

0.0990 NDlU 

0.101 NDIU 

0.1 18 NDlU 

0.111 NDIU 

0.1 15 NDIU 

0.121 NDIU 

0.120 NDlU 

0.142 NDIU 

0.0999 NDlU 

0.0874 NDIU 

0.304 NDlU 

0.164 NDIU 

0.101 NDIU 

0.387 NDIU 

0.107 NDlU 

0.128 NDIU 

0.118 NDlU 

0.109 NDIU 

0.141 NDlU 

0.119 NDIU 

0.163 NDlU 

0.185 NDIU 

0.1 19 NDIU 

0.307 NDlU 

0.0990 NDIU 

0.104 NDIU 

0.128 NDlU 

0.1 12 NDIU 

PBOW-05-GW-AA3-GW005-01 A 

1/27/2005 

RESULT I QUAL 

0.141 NDIU 

0.0990 NDlU 

0.101 NDIU 

0.1 18 NDlU 

0.111 NDlU 

0.1 15 NDlU 

0.121 NDIU 

0.120 NDlU 

0.142 NDIU 

0.0999 NDlU 

0.0874 NDIU 

0.304 NDlU 

0.164 NDIU 

0.101 NDlU 

0.387 NDIU 

0.107 NDlU 

0.128 NDIU 

0.1 18 NDIU 

0.109 NDIU 

0.141 NDlU 

0.119 NDIU 

0.163 NDIU 

0.185 NDIU 

0.1 19 NDIU 

0.307 NDIU 

0.0990 NDlU 

0.104 NDIU 

0.128 NDIU 

0.1 12 NDIU 
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METHOD 

E310.1 

E300 

SW9012 
E130.2 
E300 
E300 

E160.2 

E160.1 
SW9060 
E180.1 

SW8330 
SW8330 

SW8330 
SW8330 

SW8330 

SW8330 

SW8330 
SW8330 
SW8330 
SW8330 

SW8330 

SW8330 
SW8330 
SW8330 

SW6OIOB 
SW6OlOB 

SW601OB 

SW6OlOB 

SW6010B 

SW6010B 

SW6OIOB 

SW6OlOB 
SW601OB 
SW6OIOB 

SW6010B 
SW6OlOB 

SW6010B 
SW6OIOB 

SW6OIOB 
SW601OB 
SW6OIOB 

ANALYTE 

Wet Chemistry 

Alkalinity, Total (as CaCO3) 
Chloride (as CI) 

Cyanide 
Hardness (as CAC03) 
Nitrogen. Nitrate (as N) 
Sulfate (as S04) 

Suspended Solids (residue, Non-filterable) 
Total Dissolved Solids 
Total Organic Carbon 
Turbidity 
Explosives 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 

24-Dinitrotoluene 

2.6-Dinitrololuene 
2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-Dinitrotoluene 

4-Nitrotoluene 
HMX 

Nitrobenzene 
RDX 

Tetryl 
Metals 
Aluminum 

Aluminum (total) 

Antimony 

Antimony (total) 
Arsenic 

Arsenic (total) 
Barium 

Barium (total) 
Beryllium 

Beryllium (total) 
Cadmium 

Cadmium (total) 
Calcium 

Calcium (total) 
Chromium 

Chromium (total) 
Cobalt 

SAMP. NUM. 
DATE 

UNITS 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 

mg/L 
m a  

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
ug1L 

ug/L 
ug/L 

ug/L 
uglL 

ugk  
ug/L 

ug/L 
u s n  

ug/L 
ug/L 

u s n  
ug/L 

ug/L 
ug/L 

ug/L 
ug1L 

ug/L 
uglL 

ug/L 
ug1L 

u!3k 

ug/L 
u& 

PBOW-05-GW-AAZ-MKMWOS-OI A 
1 12412005 

RESULT I QUAL 

230/= 
6.69/= N 

0.0070 NDIUJ 
474/= 
3.98/= 

30.01= 
4.0 NDIU 

3001= 
1.871- 

0.393 NDIU 

0.0494 NDIU 
0.0670 NDIU 

0.144 NDlU 
0.107 NDIU 

0.201 NDIU 
0.105 NDIUJ 

0.206 N DIU 
0.379 NDIU 
0.214 NDIU 
0.186 NDIU 
0.0703 NDlU 

0.111 NDIU 
0.0862 NDN 
0.21 1 NDIUJ 

45.4 NDIU 
45.4 NDIU 

8.16 NDlU 

8.16 NDIU 

4.59 NDIU 

4.59 NDIU 

27.61= 
29.01= 

0.109 NDIU 
0.109 NDIU 

0.713 NDIU 

0.713 NDlU 

747001= 
757001= 

0.789 TWBJ 

0.236 NDlU 
1.29lTWJ 

PBOW-05-GW-PB-BEDMW 19-01 A 
1/24/2005 

RESULT I QUAL 

690/= 
177/= 

0.1091= N 
846/= 

0.2641= 
3.75/= IJ 

5.01= 
1 OOO/= 
5.241. 
34.4/= 

0.0480 NDlUJ 
0.0651 NDlUJ 

0.139 NDIUJ 
0.104 NDIUJ 
0.195 NDIUJ 

0.102 NDIUJ 
0.200 NDIUJ 
0.368 NDIUJ 
0.208 NDIUJ 
0.181 NDIUJ 

0.0683 NDIUJ 
0.108 NDNJ 
0.0838 NDIUJ 
0.205 NDlUJ 

45.4 NDIU 

45.4 NDIU 

8.16 NDIU 

8.16 NDIU 

4.59 NDIU 
4.59 NDN 

15701= 

16401= 
0.109 NDlU 

0.109 NDlU 
0.713 NDlU 

0.713 NDlU 

150000/= 

1480001= 

0.236 NDIU 

0.556 TWBJ 
1.27lTWJ 
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PBOW-05-GW-PB-BEDMW 19-01A 
1/24/2005 

RESULT I QUAL 

0.898 NDIU 
2.55 NDIU 

2.55 NDlU 

22.9 NDlU 

22.9 NDlU 
2.44 NDIU 

2.44 NDlU 

72500/= 
7 1 300/= 

10.2/= 

8.49KRN 
0.0584 NDIU 
0.0584 NDlU 
0.745 NDIU 
0.745 NDIU 

26000/= 
25400/= 

11.1 NDIUJ 

11.1 NDlUJ 
1.30 NDIU 
1.30 NDIU 

I 180001= 
1 18000/= IJ 

14.1 NDIU 
14.1 NDlU 
2.14 NDlU 
2.14 NDIU 

1.46 NDlU 
1.46 NDIU 

0.629 NDlU 

1.87 NDlU 
0.910 NDIU 

1.38 NDlU 
1.86 NDIU 

0.279 NDIU 
0.282 NDlU 

1.72 N DIU 

1.80 NDIU 

1.62 NDIU 

1.78 NDIU 
5.34 NDlU 

4.57 NDIU 

METHOD 

SW6OlOB 
SW601OB 

SW6010B 

SW601OB 
SW6OlOB 
SW601OB 
SW601OB 
SW6OlOB 

SW6OIOB 
SWGOI OB 

SW6010B 
SW7470A 
SW7470A 
SW6010B 

SW6010B 
SW6OlOB 

SW6010B 
SW6OlOB 

SW6OlOB 
SW6010B 

SW6OlOB 

SW601OB 
SW6010B 

SW6010B 
SW6010B 

SW6010B 
SW6OlOB 

SW6OlOB 
SW601OB 

SW8082 

SW8082 
SW8082 
SW8082 

SW8082 

SW8082 
SW8082 

SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 
SW8270C 

ANALYTE 
Cobalt (total) 

Copper 

Copper (total) 
Iron 
Iron (total) 
Lead 

Lead (total) 
Magnesium 

Magnesium (total) 

Manganese 

Manganese (total) 
Mercury 
Mercury (total) 
Nickel 

Nickel (total) 

Potassium 

Potassium (total) 
Selenium 

Selenium (total) 
Silver 
Silver (total) 

Sodium 
Sodium (total) 
Thallium 

Thallium (total) 
Vanadium 

Vanadium (total) 
Zinc 
Zinc (total) 

Polychlorinated Biphenyls (PCBs) 
PCB-1016 (Aroclor 1016) 

PCB-1221 (Aroclor 1221) 
PCB-1232 (Aroclor 1232) 

PCB- 1242 (Aroclor 1242) 

PCB-1 248 (Aroclor 1248) 

PCB-1254 (Aroclor 1254) 
PCB-1260 (Aroclor 1260) 
Semivolatile Organic Compounds 
1,2.4-Trichlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 
2.4.5-Trichlorophenol 
2,4,6-Trichlorophenol 

SAMP. NUM. 
DATE 

UNITS 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug1L 

ug/L 
ug/L 
ug1L 

ugfl 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 

ug/L 
uglL 
ug1L 

uglL 

ug/L 
ug/L 

ug/L 
Ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/'- 

ug/L 
ug/L 

ug/L 

Ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

Ug/L 

ug/L 
ug/L 

PBOW-05-GW-AAP-MKMWOS-Ol A 
1 I2412005 

RESULT 1 QUAL 
1.17KWJ 
2.55 NDIU 

2.55 NDN 
22.9 NDlU 

22.9 NDIU 
2.44 NDIU 

2.44 NDlU 
20400/= 

20700/= 
0.7OOTTW.J 

0.419 NDIU 
0.0584 NDlU 
0.0584 NDIU 
0.745 NDIU 

0.745 NDIU 
719KWJ 

704TTWJ 
11.1 NDIUJ 

11 .I NDIUJ 
1.30 NDlU 

1.30 NDlU 
3 1 40/= 

3 1 90/= IJ 
14.1 NDIU 
14.1 NDlU 

2.14 NDIU 
2.14 NDlU 

5.30 TWBJ 
4.85 TWBJ 

0.653 NDlU 

1.94 NDIU 
0.946 NDlU 

1.44 NDlU 
1.93 NDIU 

0.289 NDIU 
0.293 NDlU 

1.72 NDIU 

1.80 NDlU 
1.62 NDIU 

1.78 NDIU 

5.34 NDlU 
4.57 NDIU 
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METHOD 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

ANALME 

2.4-Dichlorophenol 

2.4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2.6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

2-Nitroaniline 

2-Nitrophenol 

3.3'-Dichlorobenzid~ne 

3-Nitroaniline 

4.6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol (p-Cresol) 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acetophenone 

Anthracene 

Atrazine 

Benzaldehyde 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h.i)petylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Benzyl butyl phthalate 

Biphenyl (Diphenyl) 

Caprolactam 

Cahazole 

Chrysene 

Di-n-butylphthalate 

Di-n-octylphthalate 

Dibenz(a.h)anthracene 

Dibenzofuran 

Diethylphthalate 

SAMP. NUM. 

DATE 

UNITS 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugR 

ugR 
uglL 

ugR 

ug/L 

ugk  

ug/L 

ug/L 
uglL 

ug/L 

ug/L 

ug/L 

ug/L 

~9"- 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
uglL 

ug/L 

ug/L 

u9'L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

u& 

u f l  

ug/L 

ug/L 

ug/L 
ug1L 

PBOW-05-GW-AA2-MKMWO9-01A 
1/24/2005 

RESULT I QUAL 

4.38 NDIU 

4.44 NDIUJ 

4.60 NDIU 

2.42 NDlU 

2.26 NDlU 

2.79 NDlU 

4.34 NDIU 

2.06 NDlU 

4.14 NDIU 

3.03 NDlU 

4 01 NDlU 

7.19 NDlU 

3.07 NDlU 

4 86 NDIU 

3.13 NDIU 

4.45 NDlU 

2.62 NDlU 

3.34 NDlU 

4.48 NDlU 

3.28 NDlU 

4.52 NDlU 

0.659 NDlU 

0.587 NDlU 

2.21 NDlU 

0.657 NDlU 

2.31 NDlU 

2.34 NDIU 

0.808 NDN 

0.723 NDN 

0.789 NDIU 

0.664 NDIU 

0.694 NDIU 

NDlR 

2.63 NDN 

2.88 NDIU 

2.15 NDIU 

2.44 NDIU 

2.23 NDIU 

0.801 NDIU 

3.20 NDIU 

2.65 NDIU 

0.710 NDIU 

2.32 NDIU 

2.36 NDIU 

PBOW-05-GW-PB-BEDMW19-01A 
1/24/2005 

RESULT I QUAL 

4.38 NDIU 

4.44 NDlUJ 

4.60 NDIU 

2.42 NDlU 

2.26 NDIU 

2.79 NDIU 

4.34 NDIU 

2.08KWJ 

4.14 NDIU 

3.03 NDIU 

4.01 NDlU 

7.19 NDlU 

3.07 NDIU 

4.86 NDIU 

3.13 NDlU 

4.45 NDIU 

2.62 NDlU 

3.34 NDlU 

4.48 NDlU 

3.28 NDIU 

4.52 NDlU 

0.659 NDlU 

0.587 NDlU 

2.21 NDlU 

0.657 NDlU 

2.31 NDIU 

2.34 NDIU 

0.808 NDIU 

0.723 NDIU 

0.789 NDIU 

0.664 NDIU 

0.694 NDIU 

NDIR 

2.63 NDIU 

2.88 NDIU 

2.15 NDIU 

2.44 NDIU 

2.23 NDlU 

0.801 NDIU 

3.20 NDN 

2.65 NDlU 

0.710 NDlU 

2.32 NDlU 

2.36 NDlU 



Plum Broon Acid Areas 2 and 3 

Round 1 Groundwater Investigation 

Page 19 of 20 

METHOD 

SW8270C 
SW8270C 

SW8270C 
SW8270C 
SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW8270C 

SW8270C 
SW827OC 

SW8270C 
SW8270C 
SW8270C 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 
-SW8260B 

ANALYTE 
Dirnethylphthalate 
Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 

Hexachloroethane 
Indeno(l,2.3-cd)pyrene 
lsophorone 

N-Nitroso-di-n-propylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylam~ne 

Naphthalene 

Nitrobenzene 

Pentachlorophenol 
Phenanthrene 
Phenol 

Pyrene 
bis(2-Chloroethoxy)methane 

bis(2-Chloroethy1)ether (2-Chloroethylether) 
bis(2-ChloroisopropyI)ether 

bis(2-Ethylhexyl)phthalate 

Volatile Organic Compounds 

1,1 ,I-Trichloroethane 
1.1,2,2-Tetrachloroethane 

1,1.2-Trichloro-1,2,2-Trifluoroethane 

1.1,2-Trichloroethane 

1,l-Dichloroethane 
I ,l -Dichloroethene 

1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 
1,2-Dibrornoethane (EDB) 

1.2-Dichlorobenzene 
1,2-Dichloroethane 

1,2-Dichloropropane 

1,s-Dichlorobenzene 

1.4-Dichlorobenzene 

2-Bulanone (Methyl ethyl ketone) 

2-Hexanone 

4-Methyl-2-pentanone (Methyl isobutyl ketone 
Acetone 

Benzene 

Brornochloromethane 

SAMP. NUM. 
DATE 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
uglL 

ug/L 
uglL 
uglL 

ug/L 
ug1L 

ug/L 
uglL 

uglL 

ug1L 

ug/L 

ug/L 
Ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 

ug1L 
ug/L 

ug/L 

Ug/L 
ug1L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

Ug/L 

uq/L 
ug1L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 
ug/L 

PBOW-05-GW-AA2-MKMWO9-01A 
1/24/2005 

RESULT I QUAL 
3.16 NDIU 

0.753 NDIU 
0.747 NDlU 
2.49 NDIU 
1.93 NDIU 
1 56 NDIUJ 
1.38 NDIU 

0.748 NDlU 

2.05 NDlU 
3.13 NDIU 

3.06 NDIU 
3.41 NDIU 

0.540 NDIU 

2.07 NDIU 

5.36 NDIUJ 
0.684 NDIU 
4.27 NDIU 

0.723 ND/U 
2.64 NDIU 

2.44 NDlU 
3.16 NDIU 
3.49 NDlU 

0.123 ND/U 
0.171 NDIU 

0.272 NDlU 
0.139 ND/U 

0.117 ND/U 

0.1 37 NDlU 
0.1 18 ND/U 

0.145 ND/U 

0.373 NDlU 
0.126 ND/U 

0.0800 ND/U 
0.109 ND/U 

0.0961 NDIU 

0.0933 ND/U 

0.101 NDlU 

0.815 ND/U 

0.187 NDIU 
0.393 ND/U 

1.73 ND/U 

0.104 NDlU 

0.159 ND/U 

PBOW-05-GW-PB-BEDMW19-01A 
1/24/2005 

RESULT I QUAL 
3.16 NDIU 

0.753 ND/U 
0.747 NDIU 
2.49 NDlU 

1.93 NDIU 
1.56 NDlUJ 
1.38 NDIU 

0.748 NDIU 

2.05 NDlU 
3.13 NDIU 
3.06 NDIU 

3.41 ND/U 

1.57rTRl.l 

2.07 NDIU 

5.36 NDIUJ 
0.684 ND/U 
4.27 ND/U 

0.723 NDIU 
2.64 ND/U 

2.44 ND/U 
3.16 NDIU 
3.49 ND/U 

0.123 ND/U 
0.171 NDIU 

0.272 ND/U 
0.139 NDIU 

0.117 ND/U 
0.137 NDlU 

0.118 NDIU 
0.145 NDlU 

0.373 NDIU 

0.126 NDlU 

0.0800 NDIU 
0.109 NDIU 

0.0961 NDIU 

0.0933 ND/U 

0.101 NDlU 

0.815 NDIU 

0.187 NDIU 
0.393 ND/U 

1.73 ND/U 

6.731= 
0.159 ND/U 
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METHOD 

SW8260B 
SW8260B 
SW8260B 

SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 

SW826OB 
SW8260B 

SW8260B 
SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 
SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 

, SW8260B 

ANALME 

Brornodichloromethane 
Bromoform 
Brornornethane 
Carbon Disulfide 

Carbon tetrachloride 
Chlorobenzene 

Chloroethane 
Chlorofon 
Chlorornethane 
Cyclohexane 

Dibrornochlorornethane 

Dichlorodifluorornethane 
Ethylbenzene 

lsopropylbenzene (Cumene) 
Methyl Acetate 

Methylcyclohexane 

Methylene Chloride 

Styrene 
Tert-Butyl Methyl Ether (MTBE) 

Tetrachloroethene (PCE) 
Toluene 

Trichloroethene (TCE) 
Trichlorofluorornethane 

Vinyl chloride 
Xylenes. Total 

cis-l,2-Dichloroethene 
cis-l,3-Dichloropropene 

trans-1,2-Dichloroethene 
trans-1.3-Dichloropropene 

SAMP. NUM. 

DATE 
UNITS 

ug/L 
ug/L 
ug/L 

udL 
ug/L 
ug/L 

ug/L 
ug/L 
u@ 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
uglL 

uglL 

udL 
uglL 

4- 
ug/L 
ug/L 

u@ 
ug/L 

ug/L 
uglL 

PBOW-05-GW-AA2-MKMWO9-01 A 

112412005 
RESULT I QUAL 

0.141 NDIU 
0.0990 NDIU 
0.101 NDIU 
0.118NDlU 

0.1 11 NDlU 
0.115 NDlU 

0.121 NDlU 
0.120 ND/U 

0.142 NDIU 
0.0999 ND/U 

0.0874 NDlU 
0.304 NDlU 
0.164 NDIU 

0.101 NDIU 
0.387 NDIU 

0.107 NDIU 
0.128 ND/U 

0.118 NDlU 
0.1 09 NDlU 

0.141 NDlU 
0.1 19 NDlU 
0.163 NDIU 
0.185 NDIU 
0.1 19 NDlU 
0.307 NDIU 

0.0990 NDlU 

0.104 NDlU 

0.128 NDIU 
0.112 NDN 

PBOW-05-GW-PB-BEDMWI 9-01 A 

1/24/2005 
RESULT I QUAL 

0.141 NDIU 
0.0990 NDIU 
0.101 NDIU 
0.203/TWJ 

0.1 1 1 NDIU 
0.115NDlU 

0.121 NDIU 
0.120 NDIU 

0.142 NDIU 
55.0/= 

0.0874 NDIU 

0.304 NDlU 
3.04/= 

1.23/= 

0.387 NDIU 

30.3/= 
0.128 NDlU 
0.1 18 NDlU 

0.109 NDIU 
0.141 NDIU 

1.73/= 

0.163 NDlU 
0.185 NDIU 
0.1 19 NDlU 

22.6/= 

0.0990 NDIU 
0.104 NDIU 

0.128 NDlU 
0.112 NDIU 



Plum Brook Acio . ..das 2 and 3 
~qu i~rnent  Rinsate and Trip Blanks Associated with the Round 1 Groundwater Investigation 
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METHOD 

SW8260B 

SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 
SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 

PBOW-05-TB-012505-01 

112512005 
RESULT I QUAL 

0.123 NDIU 

0.171 NDIU 
0.272 NDIU 
0.139 NDIU 
0.117 NDlU 

0.137 NDIU 
0.1 18 NDIUJ 
0.145 NDlU 

0.373 NDIU 
0.126 NDIU 

0.0800 NDlU 
0.109 NDIU 

0.0961 NDIU 
0.0933 NDIU 
0.101 NDIU 
0.815 NDIU 

0.187 NDIU 
0.393 NDIU 
3.211TRlJ 

0.104 NDlU 

0.159 NDIU 
0.141 NDIU 
0.0990 NDIU 
0.101 NDIU 

0.1 18 NDIU 
0.111 NDIU 

0.115 NDIU 
0.121 NDlU 

1.84/= 

0.142 NDIU 

0.0999 NDIU 

0.0874 NDIU 
0.304 NDIU 

0.164 NDlU 
0.101 NDlU 

0.387 NDIUJ 
0.107 NDIU 

1.29/= 

0.118 NDIU 

0.109 NDIU 
0.141 NDIU 

0.119 NDIU 
0.163 NDIU 

PBOW-05-TB-012705-01 

1/27/2005 
RESULT 1 QUAL 

0.123 NDIU 

0.171 NDlU 
0.272 NDlU 

0.139 NDIU 
0.1 17 NDlU 
0.1 37 NDIU 
0.1 18 NDIUJ 
0.145 NDIU 

0.373 NDlU 
0.126 NDIU 

0.0800 NDN 
0.1 09 NDlU 

0.0961 NDIU 
0.0933 NDIU 
0.101 NDIU 
0.815 NDIU 

0.187 NDIU 
0.393 NDIU 

3.08iTRN 
0.104 NDIU 

0.159 NDIU 

0.141 NDIU 
0.0990 NDIU 
0.101 NDlU 

0.1 18 NDlU 
0.111 NDIU 

0.115 NDIU 
0.121 NDlU 

1.80/= 

0.142 NDIU 

0.0999 NDIU 

0.0874 NDIU 
0.304 NDIU 

0.164 NDIU 
0.101 NDIU 
0.387 NDIU 

0.107 NDIU 

1.30/= 

0.1 18 NDIU 

0.109 NDIU 
0.141 NDIU 

0.1 19 NDlU 
0.163 NDIU 

ANALME 
Volatile Organic Compounds 
1 .I .I-Trichloroethane 

1 ,I ,2,2-Tetrachloroethane 
1,1,2-Trichloro-1,P.P-Trifluoroethane 

1,1,2-Trichloroethane 
I , l  -Dichloroethane 

I .I -Dichloroethene 
1,2,3-Trichlorobenzene 
124-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 

1 ,2-Dibromoethane (EDB) 
1.2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 
I ,4-Dichlorobenzene 

2-Butanone (Methyl ethyl ketone) 
2-Hexanone 
4-Methyl-2-pentanone (Methyl isobutyl ketone) 

Acetone 
Benzene 

Bromochlorornethane 

Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 
Chloroethane 
Chloroform 

Chloromethane 
Cyclohexane 
Dibromochloromethane 
Dichlorodifluoromethane 

Ethylbenzene 
lsopropylbenzene (Cumene) 

Methyl Acetate 
Methylcyclohexane 

Methylene Chloride 

Styrene 

Tert-Butyl Methyl Ether (MTBE) 

Tetrachloroethene (PCE) 
Toluene 
Trichloroethene (TCE) 

SAMP. NUM. 
DATE 

UNITS 

Ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

~9"-  
u f l  

ug/L 
ug/L 
ug/L 

uglL 

ug/L 
ug/L 
uglL 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

ug/L 
ug1L 

ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
uglL 

ug/L 
ug/L 

ug/L 

ug/L 
ug/L 

PBOW-05-TB012105 

1/21/2005 

RESULT 1 QUAL 

0.123 NDIU 

0.171 NDIU 
0.272 NDIU 
0.139 NDIU 
0.117 NDlU 
0.137 NDlU 

0.118 NDIU 
0.145 NDIU 

0.373 NDIU 
0.126 NDIU 

0.0800 NDlU 

0.109 NDIU 

0.0961 NDIU 
0.0933 NDlU 
0.101 NDIU 
0.815 NDIU 

0.187 NDlU 
0.393 NDIU 

3.21KRN 
0.104 NDIU 

0.159 NDIU 

0.141 NDIU 
0.0990 NDIU 
0.101 NDIU 

0.1 18 NDlU 

0.1 1 1 NDIU 

0.1 15 NDIU 
0.121 NDlU 

1.811= 

0.142 NDIU 
0.0999 NDIU 

0.0874 NDIU 
0.304 NDIU 
0.164 NDlU 

0.101 NDlU 

0.387 NDIU 
0.107 NDN 

1.25/= 

0.118 NDIU 

0.109 NDIU 

0.141 NDIU 
0.119 NDIU 

0.163 NDIU 

PBOW-05-TB-012305-01 

112312005 
RESULT 1 QUAL 

0.123 NDIU 

0.171 NDlU 
0.272 NDlU 
0.139 NDlU 
0.1 17 NDIU 
0.137 NDIU 

0.1 18 NDIU 
0.145 NDlU 

0.373 NDlU 
0.126 NDlU 

0.0800 NDlU 
0.109 NDIU 

0.0961 NDIU 

0.0933 NDlU 
0.101 NDIU 
0.815 NDIU 

0.187 NDRl 
0.393 NDIU 
3.06KWJ 

0.104 NDIU 

0.159 NDIU 
0.141 NDIU 
0.0990 NDlU 

0.101 NDIU 
0.118 NDIU 

0.111 NDIU 
0.115 NDIU 

0.121 NDlU 
1.81/= 

0.142 NDlU 
0.0999 NDIU 

0.0874 NDIU 
0.304 NDIU 
0.164 NDlU 

0.101 NDIU 
0.387 NDlU 

0.107 NDIU 

1.31/= 

0.118 NDIU 

0.109 NDlU 

0.141 NDIU 

0.1 19 NDIU 
0.163 NDIU 



Plum Brook A c i ~  ;as 2 and 3 

Equipment Rinsate and Trip Blanks Associated with the Round 1 Groundwater Investigation 
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METHOD 
SW8260B 
SW8260B 

SW8260B 

SW8260B 
SW8260B 
SW8260B 

SW8260B 

ANALYTE 
Trichlorofluoromethane 
Vinyl chloride 

Xylenes, Total 
cis-1.2-Dichloroethene 
cis-l,3-Dichloropropene 
trans-1.2-Dichloroethene 

trans-l,3-Dichloropropene 

SAMP. NUM. 

DATE 
UNITS 

ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
uglL 

PBOW -05-TB-012305-01 

1/23/2005 
RESULT / QUAL 

0.185 NDlU 
0.1 19 NDIU 

0.307 NDIU 
0.0990 NDlU 

0.104 NDlU 
0.128 NDlU 
0.1 12 NDlU 

PBOW-05-TB012105 

1 I21 12005 
RESULT / QUAL 

0.185 NDlU 
0.119 NDlU 

0.307 NDIU 

0.0990 NDlU 
0.104 NDIU 
0.128 NDIU 

0.1 12 NDlU 

PBOW-05-TB-012505-01 

1/25/2005 
RESULT 1 QUAL 

0.185 NDlU 

0.1 19 NDlU 

0.307 NDlU 
0.0990 NDlU 

0.104 NDIU 
0.128 NDIU 

0.1 12 NDlU 

PBOW-05-TB-012705-01 

1/27/2005 
RESULT I QUAL 

0.185 NDIU 

0.1 19 NDlU 

0.307 NDlU 
0.0990 NDlU 

0.104 NDlU 
0.128 ND/U 

0.1 12 NDlU 



Plum Brook Acio -.,das 2 and 3 

Equipment Rinsate and Trip Blanks Associated with the Round 1 Groundwater Investigation 
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METHOD 

SW9012 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW8330 

SW6OlOB 

SW6OlOB 

SW6010B 

SW6010B 

SW6OlOB 

SWGOIOB 

SW6010B 

SW6010B 

SW6OlOB 

SW6OIOB 

SW6OIOB 

SW6010B 

SW6010B 

SW6010B 

SW7470A 

SW6OlOB 

SW6OlOB 

SW601OB 

SW6OIOB 

SW6010B 

SW601OB 

SW6010B 

SW6010B 

SW8082 

SW8082 

ANALYTE 

Wet Chemistry 

Cyanide 

Explosives 

1,3,5-Trinitrobenzene 

1.3-Dinitrobenzene 

2.4,6-Trinitrotoluene 

2.4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Amino-2,6-Dinitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Metals 

Aluminum (total) 

Antimony (total) 

Arsenic (total) 

Barium (total) 

Beryllium (total) 

Cadmium (total) 

Calcium (total) 

Chromium (total) 

Cobalt (total) 

Copper (total) 

Iron (total) 

Lead (total) 

Magnesium (total) 

Manganese (total) 

Mercury (total) 

Nickel (total) 

Potassium (total) 

Selenium (total) 

Silver (total) 

Sodium (total) 

Thallium (total) 

Vanadium (total) 

Zinc (total) 

Polychlorinated Biphenyls (PCBs) 

PCB-1016 (Aroclor 1016) 

PCB-1221 (Aroclor 1221) 

SAMP. NUM. 

DATE 

UNITS . 

mg/L 

ug/L 

ug/L 

ug/L 

Ug/L 

ug/L 
uglL 

ug/L 
uglL 

ug/L 

ug/L 
ug1L 

UglL 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
uglL 

ug/L 

ug/L 

U@ 

ug/L 
ug1L 

ug/L 

Ug/L 
ug/L 

ug/L 
uglL 

ug/L 

ug/L 
uglL 

ugk  
uglL 

ug/L 
ug1L 

Ug/L 

ug/L 

ug/L 
ug/L 

PBOW-05-GW-AA2-BEDGW001-01C 
1 /28/2005 

RESULT / OUAL 

0.0070 NDNJ 

0.0499 NDlU 

0.0677 NDlU 

0.145 ND/U 

0.108 NDIU 

0.203 NDlU 

0.106 NDlUJ 

0.208 ND/U 

0.383 ND/U 

0.216 ND/U 

0.188 ND/U 

0.0710 NDIU 

0.1 12 NDlU 

0.0871 ND/U 

0.213 NDIU 

45.4 NDIU 

8.16 NDIU 

4.59 NDIU 

4.71/lR/J 

0.109 ND/U 

0.713 ND/U 

90.9 NDIU 

0.236 ND/U 

0.898 NDIU 

2.55 NDlU 

22.9 NDIU 

2.44 ND/U 

38.5 ND/U 

0.419 NDlU 

0.0584 NDlU 

0.745 NDIU 

175 ND/U 

11.1 ND/UJ 

1.30 NDIU 

92.8/lRN 

14.1 NDIU 

2.90rTWJ 

1.46 NDIU 

0.660 NDIU 

1.96 NDIU 

PBOW-05-GW-AA2-BEDMW001-01C 
1/28/2005 

RESULT I OUAL 

PBOW-05-GW-AA3-GW005-01C 

1/28/2005 

RESULT / QUAL 

0.0070 NDIUJ 

0.0475 ND/U 

0.0645 NDIU 

0.138 NDIU 

0.103 NDlU 

0.193 NDlU 

0.101 NDIUJ 

0.198 NDIU 

0.365 NDlU 

0.206 NDIU 

0.179 ND/U 

0.0676 NDIU 

0.107 NDlU 

0.0830 NDlU 

0.203 NDlU 

45.4 NDIU 

8.16 NDIU 

4.59 NDIU 

0.693 NDlU 

0.109 ND/U 

0.713 NDlU 

90.9 NDlU 

0.236 NDlU 

0.898 NDIU 

2.55 NDIU 

22.9 NDIU 

2.44 N DIU 

38.5 NDIU 

0.419 NDIU 

0.0584 NDlU 

0.745 NDIU 

175 N D/U 

11 .I NDlUJ 

1.30 NDIU 

320iTR/J 

14.1 ND/U 

2.21KRN 

1.46 ND/U 

0.653 NDlU 

1.94 NDIU 

PBOW-05-TB-012805-01 

1 /28/2005 

RESULT 1 QUAL 



Plum Brook ACL . .ieas 2 and 3 

Equipment Rinsate and Trip Blanks Associated with the Round 1 Groundwater Investigation 

Page 4 of 8 

METHOD 

SW8082 

SW8082 

SW8082 

SW8082 

SW8082 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW827OC 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

ANALME 

PCB-1 232 (Aroclor 1232) 

PCB-1 242 (Aroclor 1242) 

PCB-1248 (Aroclor 1248) 

PCB-1254 (Aroclor 1254) 

PCB-1 260 (Aroclor 1260) 

Semivolatile Organic Compounds 

1,2.4-Trichlorobenzene 

12-Dichlorobenzene 

1.3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,4,5-Trichlorophenol 

2.4.6-Trichlorophenol 

2.4-Dichlorophenol 

2.4-Dimethylphenol 

2,4-Dinitrophenol 

2.4-Dinitrotoluene 

2.6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

2-Nitroaniline 

2-Nitrophenol 

3,3'-Dichlorobenzidine 

3-Nitroaniline 

4.6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol (p-Cresol) 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acetophenone 

Anthracene 

Atrazine 

Benzaldehyde 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

SAMP. NUM. 

DATE 

UNITS 

ug/L 

ug/L 

ug/L 

ug/L 

Ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug fl 

ugfl 
ug1L 

uglL 

Ug/L 

ug/L 
ug1L 

ug1L 

uglL 

uglL 

ug1L 

ug/L 

Ug/L 

Ug/L 

ug/L 

Ug/L 

ug/L 

ug/L 
uglL 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

U& 

ug/L 

ug/L 

ug/L 

ug/L 

PBOW-05-GW-AA2-BEDGW001-01C 
1/28/2005 

RESULT / QUAL 

0.955 NDIU 

1.45 NDN 

1.95 NDIU 

0.292 NDlU 

0.296 NDIU 

1.74 ND/U 

1.82 NDIU 

1.63 NDlU 

1.79 NDIU 

5.39 NDIU 

4.61 NDIU 

4.42 NDIU 

4.48 NDIUJ 

4.64 NDlU 

2.44 NDlU 

2.28 NDIU 

2.82 NDIU 

4.38 NDIU 

2.08 NDlU 

4.18 NDlU 

3.06 NDIU 

4.05 NDlU 

7.25 NDIU 

3.10 NDlU 

4.91 NDIU 

3.16 NDlU 

4.49 NDIU 

2.64 NDIUJ 

3.37 NDlU 

4.52 NDIU 

3.31 NDlU 

4.57 NDIU 

0.665 NDIU 

0.592 NDIU 

2.23 ND/U 

0.663 NDIU 

2.33 NDIU 

2.36 NDIU 

0.816 ND/U 

0.730 NDIU 

0.796 ND/U 

0.671 NDIU 

0.701 NDIU 

PBOW-05-GW-AA2-BEDMW001-01C 
1 /28/2005 

RESULT / OUAL 

PBOW-05-GW-AA3-GW005-01C 
1/28/2005 

RESULT 1 QUAL 
0.946 NDIU 

1.44 NDlU 

1.93 NDIU 

0.289 NDIU 

0.293 NDIU 

1.74 NDIU 

1.82 NDIU 

1.63 NDlU 

1.79 NDIU 

5.39 NDIU 

4.61 NDlU 

4.42 NDIU 

4.48 NDIUJ 

4.64 NDIU 

2.44 NDIU 

2.28 NDlU 

2.82 NDIU 

4.38 NDIU 

2.08 NDlU 

4.18 NDlU 

3.06 NDIU 

4.05 NDlU 

7.25 NDIU 

3.10 NDIU 

4.91 NDlU 

3.16 NDIU 

4.49 NDlU 

2.64 NDlUJ 

3.37 NDIU 

4.52 ND/U 

3.31 NDIU 

4.57 NDlU 

0.665 NDIU 

0.592 NDIU 

2.23 NDlU 

0.663 NDIU 

2.33 NDIU 

2.36 NDIU 

0.816 NDlU 

0.730 NDIU 

0.796 NDlU 

0.671 NDlU 

0.701 NDIU 

PBOW-05-TB-012805-01 

1/28/2005 

RESULT l QUAL 



Plum Brook AL,. .,eas 2 and 3 

Equipment Rinsate and Trip Blanks Associated with the Round 1 Groundwater Investigation 
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METHOD 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

ANALYTE 

Benzoic acid 

Benzyl alcohol 

Benzyl butyl phthalate 

Biphenyl (Diphenyl) 

Caprolactam 

Carbazole 

Chrysene 

Di-n-butylphthalate 

Di-n-octylphthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l.2.3-cd)pyrene 

lsophorone 

N-Nitroso-di-n-propylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

Naphthalene 

Nitrobenzene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

bis(2-Chloroethoxy)methane 
bis(2-Chloroethy1)ether (2-Chloroethylether) 

bis(2-ChloroisopropyI)ether 
bis(2-Ethylhexy1)phthalate 
Volatile Organic Compounds 

1,1,1 -Trichloroethane 

1,1,2,2-Tetrachloroethane 

1 .1 ,2-Trichloro-I ,2.2-Trifluoroethane 

1 ,I ,2-Trichloroethane 

1 .I -Dichloroethane 

1 ,I-Dichloroethene 

1.2.3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 

SAMP. NUM. 

DATE 

UNITS 

Ug/L 

ug/L 

ug/L 

Ug/L 

Ugn- 
uglL 

ug1L 

uglL 

ug/L 

U@. 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

uglL 

Ug/L 
ug/L 

ug/L 

ug1L 

Ug/L 

ug/L 

ug/L 

Ug/L 

ug/L 

ug/L 

ug/L 

Ug/L 

ug/L 
ug/L 

Ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Ug/L 

ug/L 

Ug/L 
uglL 

ug/L 

ug/L 

ug/L 

ug/L 

PBOW-05-GW-AA2-BEDGW001-01C 
1 128/2005 

RESULT / QUAL 

NDIR 

2.65 NDIU 

2.91 NDIU 

2.17 NDlU 

2.46 NDlU 

2.25 NDIU 

0.808 NDIU 

3.23 NDlU 

2.68 NDIU 

0.717 NDIU 

2.34 NDIU 

2.39 NDlU 

3.19 NDIU 

0.760 NDlU 

0.754 NDIU 

2.51 NDIU 

1.95 NDlU 

1.58 NDIUJ 

1.40 NDIU 

0.755 NDIU 

2.07 NDlU 

3.16 NDIU 

3.08 NDIU 

3.44 NDlU 

0.545 NDlU 

2.08 ND/U 

5.42 NDIUJ 

0.691 NDlU 

4.31 NDIU 

0.730 NDIU 

2.67 NDIU 

2.46 NDIU 

3.19 NDIU 

3.52 NDIU 

PBOW-05-GW-AA2-BEDMW001-OIC 
1/28/2005 

RESULT I QUAL 

0.123 NDIU 

0.171 NDIU 

0.272 NDIU 

0.139 NDIU 

0.117 NDIU 

0.137 NDlU 

0.1 18 NDIU 

0.287rTWJ 

0.373 NDIU 

PBOW-05-GW-AA3-GW005-01C 

1/28/2005 

RESULT / QUAL 

NDIR 

2.65 NDIU 

2.91 NDIU 

2.17 NDlU 

2.46 NDIU 

2.25 NDlU 

0.808 NDIU 

3.23 NDIU 

2.68 NDIU 

0.717 NDlU 

2.34 NDlU 

2.39 NDIU 

3.19 NDIU 

0.760 NDlU 

0.754 NDlU 

2.51 NDlU 

1.95 NDIU 

1.58 NDIUJ 

1.40 NDlU 

0.755 NDIU 

2.07 NDIU 

3.16 NDIU 

3.08 NDIU 

3.44 NDIU 

0.545 NDIU 

2.08 NDIU 

5.42 NDlUJ 

0.691 NDIU 

4.31 NDIU 

0.730 NDlU 

2.67 NDIU 

2.46 NDlU 

3.19 NDIU 

3.52 NDIU 

0.123 NDIU 

0.171 NDIU 

0.272 NDIU 

0.139 NDIU 

0.1 17 NDIU 

0.137 NDIU 

0.1 18 NDIU 

0.324rTWJ 

0.373 NDIU 

PBOW-05-TB-012805-01 

1/28/2005 

RESULT I OUAL 

0.123 NDIU 

0.171 NDIU 

0.272 NDlU 

0.139 NDIU 

0.117 NDIU 

0.137 NDlU 

0.1 18 NDIU 

0.145 NDIU 

0.373 NDIU 



Plum Brook A c i ~  ,as 2 and 3 

Equipment Rinsate and Trip Blanks Associated with the Round 1 Groundwater Investigation 

Page 6 of 8 

METHOD 
SW8260B 

SW8260B 

SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 
SW8260B 
SW8260B 

SW8260B 

SW8260B 
SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

ANALYTE 
1.2-Dibromoethane (EDB) 

l,2-Dichlorobenzene 
1,2-Dichloroethane 

1 -2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Butanone (Methyl ethyl ketone) 
2-Hexanone 

4-Methyl-2-pentanone (Methyl isobutyl ketone) 
Acetone 
Benzene 
Bromochloromethane 

Brornodichloromethane 

Bromoform 

Bromomethane 
Carbon Disulfide 
Carbon tetrachloride 

Chlorobenzene 

Chloroethane 
Chloroform 

Chloromethane 
Cyclohexane 

Dibromochloromethane 
Dichlorodifluoromethane 

Ethylbenzene 
lsopropylbenzene (Cumene) 

Methyl Acetate 

Methylcyclohexane 

Methylene Chloride 

Styrene 
Tert-Butyl Methyl Ether (MTBE) 

Tetrachloroethene (PCE) 
Toluene 

Trichloroethene (TCE) 
Trichlorofluoromethane 

Vinyl chloride 

Xylenes, Total 

cis-1.2-Dichloroethene 

cis-1,s-Dichloropropene 

trans-l,2-Dichloroethene 
trans-l,3-Dichloropropene 

PBOW-05-GW-AA3-GW005-O1C 
1/28/2005 

RESULT / QUAL 
0.126 NDIU 

0.0800 NDlU 
0.109 NDIU 

0.0961 NDlU 
0.0933 NDIU 
0.101 NDIU 
0.815 NDIU 
0.187 NDlU 
0.393 NDIU 

1.73 NDIU 
0.104 NDIU 

0.159 NDIU 
0.141 NDlU 

0.0990 NDIU 

0.101 NDIU 
0.1 18 NDIU 
0.1 11 NDlU 
0.1 15 NDlU 

0.121 NDIU 
0.120 NDlU 

0.142 NDIU 
0.0999 NDIU 
0.0874 NDIU 
0.304 NDlU 
0.164 NDlU 
0.101 NDIU 

0.387 NDIU 

0.107 NDIU 

0.128 NDlU 

0.1 18 NDIU 

0.109 NDIU 

0.141 ND/U 
0.186rTWJ 

0.163 NDIU 

0.185 NDIU 
0.1 19 NDIU 

0.307 NDlU 

0.0990 NDIU 

0.104 NDIU 

0.128 NDlU 

0.1 12 NDIU 

SAMP. NUM. 

DATE 

UNITS 

ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
uglL 

ug/L 
uglL 

ug/L 
ug/L 

ug/L 

ug/L 

~9"-  
ug/L 

ug/L 
ug/L 

ug/L 
ug1L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
uglL 
uglL 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
uglL 

PBOW-05-TB-012805-01 

1/28/2005 

RESULT I QUAL 
0.126 NDIU 

0.0800 NDlU 

0.109 NDIU 

0.0961 NDlU 
0.0933 NDIU 
0.101 NDIU 
0.815 NDIU 
0.187 NDIU 

0.393 NDIU 
2.45rTRIJ 

0.104 NDlU 
0.159 NDIU 

0.141 NDIU 

0.0990 ND/U 
0.101 NDlU 
0.1 18 NDIU 
0.111 NDIU 
0.1 15 NDIU 
0.121 NDlU 

1.63/= 
0.142 NDIU 

0.0999 NDIU 

0.0874 NDIU 
0.304 NDIU 
0.164 NDIU 
0.101 NDIU 

0.387 NDIU 
0.107 NDlU 

1.191= 

0.1 18 NDIU 
0.109 NDIU 

0.141 NDIU 
0.119NDlU 

0.163 NDN 

0.185 NDlU 
0.119 NDIU 

0.307 NDIU 

0.0990 NDIU 

0.104 NDIU 

0.128 NDlU 

0.112 NDIU 

PBOW-05-GW-AA2-BEDGWOOI-01C 
1/28/2005 

RESULT / QUAL 

PBOW-05-GW-AA2-BEDMW001-01C 
1/28/2005 

RESULT 1 QUAL 
0.126 NDIU 

0.0800 NDIU 
0.109 NDIU 

0.0961 NDIU 
0.0933 NDIU 
0.101 NDlU 
0.815 NDIU 
0.187 NDIU 

0.393 NDIU 
1.73 NDIU 

0.104 NDIU 

0.159 NDIU 

0.141 NDIU 

0.0990 NDN 

0.101 NDIU 
0.118 NDIU 
0.111 NDN 

0.1 15 ND/U 
0.121 NDIU 

0.120 NDIU 
0.142 NDIU 

7.29/= 
0.0874 NDIU 

0.304 NDIU 
0.428nWJ 
0.234rTWJ 

0.387 NDIU 

4.84/= 

0.128 NDlU 

0.1 18 NDIU 

0.109 NDIU 

0.141 NDlU 
0.268frWJ 

0.163 NDIU 

0.185 NDIU 
0.119 NDIU 

5.961= 

0.0990 NDIU 

0.104 NDIU 

0.128 NDIU 

0.1 12 NDlU 
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SAMP. NUM. 
DATE 

UNITS 

ug/L 
ug/L 

ug/L 
1 ugk  

UgR 
ug1L 

ug/L 
ug/L 

ug/L 
Ug/L 
ug/L 

ug/L 

Ug/L 
ug/L 
ug1L 

ug/L 

ugfl. 

ug/L 
Ug/L 
ug/L 
ug/L 

ug/L 
ug1L 

ug1L 
ug1L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

u s n  

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

METHOD 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 
SW8260B 
SW8260B 

SW8260B 
SW8260B 

1 SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 

SW8260B 
SW8260B 

SW8260B 

SW8260B 
SW8260B 
SW8260B 

SW8260B 

PBOW-05-TB-020205-01 

2/2/2005 
RESULT I QUAL ANALYTE 

Volatile Organlc Compounds 

1 , I ,  1 -Tr~chloroethane 
1,1,2,2-Tetrachloroethane 

1,1,2-Trichlor0-l.2,2-Trifluoroethane 
1.1,2-Tr~chloroethane 
1 .I -Dichloroethane 
1 .l-Dichloroethene 
1,2,3-Tnchlorobenzene 
1.2,4-Trichlorobenzene 

1.2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1.2-Dichlorobenzene 
1.2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2-Butanone (Methyl ethyl ketone) 
2-Hexanone 

4-Methyl-2-pentanone (Methyl isobutyl ketone) 
Acetone 

Benzene 
Brornochloromethane 

Brornodichloromethane 
Brornoform 

Bromomethane 
Cabon Disulf~de 

Cabon tetrachloride 
Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Cyclohexane 

Dibromochloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

lsopropylbenzene (Cumene) 

Methyl Acetate 
Methylcyclohexane 
Methylene Chloride 

Styrene 

Tert-Butyl Methyl Ether (MTBE) 
Tetrachloroethene (PCE) 
Toluene 

Trichloroethene (TCE) 

0.123 NDIU 
0.171 NDIU 

0.272 NDIU 
0.139 NDIU 
0.117 NDIU 
0.137 NDIU 

0.118 NDIU 
0.145 NDIU 
0.373 NDIU 
0.126 NDlU 
0.0800 NDIU 
0.109 NDIU 

0.0961 NDIU 

0.0933 NDlU 

0.101 NDIU 
0.815 NDIU 

0.187 NDIU 

0.393 NDIU 
2.27/rR/J 

0.104 NDIU 
0.159 NDIU 

0.141 NDIU 
0.0990 NDlUJ 

0.101 NDlU 
0.118 NDIU 
0.111 NDIU 
0.1 15 NDlU 

0.121 NDlU 

0.120 NDlU 

0.142 NDIU 

0.0999 NDIU 
0.0874 NDIU 

0.304 NDIU 

0.164 NDAJ 
0.101 NDAJ 

0.387 NDIU 
0.107 NDIU 

0.128 NDlU 

0.118 NDIU 
0.109 NDlU 

0.141 NDlU 
0.1 19 NDIU 

0.163 NDlU 
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METHOD 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SW8260B 

SAMP. NUM. 

DATE 

UNITS 

ug/L 

ug/L 

Ug/L 

ug/L 
ug1L 

ug/L 
uglL 

ANALYTE 

Trichloroflooromethane 

Vinyl chloride 

Xylenes, Total 

cis-1,2-Dichloroethene 

cis-1.3-Dichloropropene 

trans-l,2-Dichloroethene 
trans-1.3-Dichloropropene 

PBOW-05-TB-020205-01 

2/2/2005 

RESULT 1 QUAL 

0.185 NDlU 

0.119 NDN 

0.307 NDIU 

0.0990 NDIU 

0.104 NDlU 

0.128 NDIU 

0.1 12 NDIU 
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United States Army Corps of Engineers 
United States Environmental Protection Agency 
Volatile Organic Compound 
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INTRODUCTION 

This Chemical Quality Assurance Report (CQAR) presents an evaluation of the quality and 
usability of the Quality Assurance (QA) analytical data generated in support of the 
groundwater sampling event performed by Jacobs Engineering, Inc. at the Acid Areas at the 
Former Plum Brook Ordnance Works (PBOW) in Sandusky, Ohio in late January 2005. The 
findings of this evaluation are presented in terms of data precision, accuracy, 
representativeness, sensitivity, and completeness. 

Analytical samples evaluated in this report consisted of QA samples that were collected in 
conjunction with the project QC samples (i.e., primary and duplicate) at a frequency of 
approximately ten percent of the QC samples. The project samples are summarized in 
Attachment I, Table 1-1 PrimaryIQClQA Sample Number Correlation. The QA data is 
presented in tables in Attachment I1 - QA Data Summary. 

Analytical Methods 

Analyses for this project were perfonned in strict accordance with the following protocol: 

Test Methods for Evaluating Solid Waste, SW-846, 3rd Edition, USEPA, November 
1986, (SW-846) 

Specific analytical methods used included the following: 

SW-846 8260B - volatile organic compounds (VOCs); 
SW-846 8270C - semivolatile organic compounds (SVOCs); 
SW-846 8082 - polychlorinated biphenyls (PCBs); 
SW-846 8330A - nitroaromatic compounds (referred to as explosives hereafter); 
SW-846 6010B - total metals by Inductively Coupled Argon Plasma 
Spectrophotometer (ICAP); 
SW-846 7471A - total mercury; and 
SW-846 9012M - cyanide. 

Analytical Laboratories 

The following analytical laboratory was contracted to analyze the primary1QC field samples 
for this project: 

Analytical Services Center (ASC) 
Division of Ecology and Environment, Inc. 
Contact: Tony Bogolin, Project Manager 
4493 Walden Avenue 
Lancaster, NY 14086 
Phone: (716) 685-8080; Fax: (716) 685-0852 
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The following analytical laboratory was contracted to analyze the QA field samples for this 
project: 

ELAB of Tennessee, LLC 
Contact: Marcia K. McGinnity, Senior Project Manager 
227 French Landing Drive, Suite 550 
Nashville, TN 37228 
Phone: (6 15) 345- 1 1 15; Fax: (6 15) 846-5426 

Both of these laboratories have been validated by the US Army Corps of Engineers 
(USACE). 

Data Evaluation Procedures 

The quality of these data has been evaluated following procedures consistent with those 
included in Engineering Manual (EM) 200-1-6 Chemical Quality Assurance for HTR W 
Projects, 10 October 1997, as well as USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review, EPA-540lR-991008, October 1999 and 
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 
Review, EPA-540/R-941013, February 1994 (Functional Guidelines). Data evaluations were 
also based on the QC requirements of the individual analytical methods. 

The following data quality issues were addressed in this evaluation: 

Review of chain-of-custody and sample receipt forms to evaluate sample receipt data, 
damaged sample containers, etc.; 

Review of laboratory testing methods, detection limits, holding times, data qualifiers, etc.; 

Review of field QC blank data to detect contamination fiom outside sources; 

Review of QC data to evaluate data reproducibility; 

Review of laboratory QC including verification of calibration, instrument performance 
checks, laboratory blanks, spike recovery, and duplicates; 

Assign appropriate qualifiers to usable data and qualifL unusable data as rejected, if 
necessary; and 

Data evaluation findings presented in term of the PARCC (precision, accuracy, 
representativeness, comparability, and completeness) data quality parameters. 

Data Oualifier Definitions 

The following definitions provide explanations of the data qualifiers that were assigned to 
results in the data review process. The data qualifier definitions are consistent with those 
used within the Functional Guidelines referenced above. 

Page 2 
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U - The analyte was analyzed for but was not detected above the reported sample 
quantitation limit. 

J - The analyte was positively identified. However, the associated numerical value is an 
estimate of the concentration of the analyte in the sample. 

UJ - The analyte was not detected above the reported sample quantitation limit. However, 
the reported quantitation limit is an estimate and may or may not represent the actual 
limit of quantitation necessary to accurately and precisely measure the analyte in the 
sample. 
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I. QC DATA EVALUATION 

A. Accuracy: 

1) Volatile Organic Compounds 

For Sample Delivery Group (SDG) 0501293, four volatile organic compounds were 
reported as having low percent recoveries (%Rs) and one compound was reported as 
having a high %R for the matrix spike (MS). The matrix spike duplicate (MSD) for 
this SDG reported six low %Rs and one compound was reported as having a high 
%R. SDG-0502001 did not report any %Rs outside of the control criteria limits for 
the MS or MSD analyses. 

All laboratory control samples (LCSs) for were within control criteria for SDG- 
0502001and0501293. 

All surrogate recoveries were within control criteria for SDG-0502001 and 0501293. 

The trip blank (TB) results for SDG-051293 reported detectable concentrations of 
three common laboratory contaminants: acetone at a concentration of 3.21 pg/L, 
chloroform at a concentration of 1.84 pg/L, and methylene chloride at a concentration 
of 1.29 pg/L. The analytical results for the TB for SDG-0502001 did not report any 
detectable compounds. 

The internal standard area responses for SDG-0502001 and 0501293 were all within 
the control criteria limits. 

Holding times for all analyses for SDG-0502001 and 0501293 were met. 

Sample PBOW-05-GW-AA3-BEDMW003-01A had a dilution factor of 2.5. 

Sample PBOW-05-GW-AA3-BEDMW003-01D had a dilution factor of 2.5. 

2) Semivolatile Organic Compounds 

For SDG-0501293, one compound, hexachlorocyclopentadiene, was reported as 
having a low %R for both the MS and the MSD. All MS and MSD %Rs were within 
control criteria limits for SDG-0502001. 

The LCS for SDG-00501293 reported one compound as having a low %Rs, benzoic 
acid. The LCS for SDG-0502001 reported one low %R for benzoic acid and three 
high %Rs for: acetophenone, caprolactam, and indeno(l,2,3-cd)pyrene. The LCS 
duplicate for this SDG also reported benzoic acid as having a low %R but had six 
compounds reporting high %Rs: biphenyl, acenaphthene, acetophenone, caprolactam, 
dibenz(a, h) anthracene, and indeno(l,2,3-cd)pyrene. 

Surrogate recovery for all analyses of SDG-0502001 and -0501293 were within the 
control criteria limits. 

The internal standard area responses for SDG-0502001 and -0501293 were all within 
the control criteria limits. 
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Holding times for all analyses for SDG-0502001 and 0501293 were met. 

3) Explosives 

For SDG-051293, two explosive compounds were reported as having low percent 
recoveries (%Rs) and one compound was reported as having a high %R for the matrix 
spike (MS). The matrix spike duplicate (MSD) for this SDG reported one compound 
with a low %Rs. SDG 0502001 did not report MS or MSD results. 

Surrogate recovery for all analyses of SDG-0502001 and 0501293 were within the 
control criteria limits. 

All laboratory control samples (LCSs) for were within control criteria for SDG- 
0502001 and 0501293. 

The intemal standard area responses for SDG-0502001 and 0501293 were all within 
the control criteria limits. 

Holding times for all analyses for SDG-0502001 and 0501293 were met. 

4) Polvchlorinated Biphenyls 

All MS and MSD %Rs were within control criteria limits for SDG-0502001 and 
0501293. 

One surrogate recovery for tetrachloro-m-xylene in SDG-0502001 was reported as 
low for sample PBOW-05-GW-AA3-GW004-01. Surrogate recoveries for all 
analyses of SDG-0501293 were within the control criteria limits. 

All laboratory control samples (LCSs) for were within control criteria for SDG- 
0502001and0501293. 

The internal standard area responses for SDG-0502001 and 0501293 were all within 
the control criteria limits. 

Holding times for all analyses for SDG-0502001 and 0501293 were met. 

Sample PBOW-05-GW-AA3-BEDMW003-O1A had a dilution factor of 5. 

5) Metals 

The %R reported for the MS of SDG-0502001 for sodium was outside the QC criteria 
limits and the MSD of this SDG reported selenium as having a low %R. The MS of 
SDG-0501293 reported low %Rs for selenium and cyanide. 

The LCS of SDG 0501 293 reported cyanide as having a low %R. 

Holding times for all analyses for SDG-0502001 and 0501293 were met. 

Serial dilutions control criteria were met for SDG-0502001 and 0501293. 
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B. Precision 

1) Volatile Organic Compounds 

The MSMSD pair for SDG-0501293 reported high relative percent differences 
(RPDs) for acetone cyclohexane (29.8%) and methylcyclohexane (26.5%). MSIMSD 
analyses were not perfonned for SDG-0502001. 

2) Semivolatile Organic Compounds 

For SDG-0501293, benzoic acid was reported as having a high RPD for the MSIMSD 
pair, and for one compound, hexachlorocyclopentadiene, the RPD could not be 
calculated because the MS analytical result was found to be zero. MSMSD analyses 
were not performed for SDG-0502001. 

The LCSILCS duplicate analyses for SDG-0502001 reported 16 compounds as 
having RPDs higher than the upper limit of the control criteria: 2,4-dimethylphenol, 
benzoic acid, 1,2,4-trichlorobenzene, 2,4-dinitrotoluene, 2,5-dinitrotoluene, 2- 
methylnaphthalene, 3,3'-dichlorobenzene, carbazole, dibenzofuran, diethyl phthalate, 
hexachlorobenzene, hexachlorobutadiene, hexachlorocyclopentadiene, isophorone, 
hexachloroethane, and nitrobenzene. 

3) Explosives 

The MSIMSD pair analyzed for SDG-0501293 reported two compounds as having 
high RPDs: 4-nitrotoluene (37.4%) and HMX (20.4%). 

4) Polychlorinated Biphenyls 

All QC recoveries were found to be within the control criteria limits. 

5) Metals 

The MSIMSD pair analyzed for SDG-0502001 reported two compounds as having 
high RPDs: selenium and sodium. The MSMSD pair analyzed for SDG-0501293 
reported cyanide as having a high RPD. 

Serial dilutions control criteria were met for SDG-0502001 and 0501293. 

C. Laboratory Contamination 

1) Volatile Organic Compounds 

No contamination was found in any of the associated laboratory blanks SDG- 
0502001 and 0501293. 
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2) Semivolatile Organic Compounds 

No contamination was found in any of the associated laboratory blanks SDG- 
0502001 and0501293. 

3) Explosives 

No contamination was found in any of the associated laboratory blanks SDG- 
0502001 and 0501293. 

4) Polychlorinated Biphenyls 

No contamination was found in any of the associated laboratory blanks SDG- 
0502001 and 0501293. 

5) Metals 

The method blank (MB) results for SDG-0501293 reported detections of magnesium 
(108.8 pg/L) and vanadium (2.663 pg/L). The MB results for SDG-0502001 reported 
detections of chromium (0.2410 pg/L), copper (5.593 yg/L), nickel (1.607 pg/L), and 
silver 1.476 pg/L). 

The initial calibration blank of SDG-0501293 reported detections of beryllium, 
chromium, and zinc. 

The continuing calibration blanks of SDG-0501293 reported detections of beryllium, 
cobalt, iron, magnesium, nickel, magnesium, silver, and vanadium. The continuing 
calibration blanks of SDG-0502001 reported detections of aluminum, beryllium, 
chromium, iron, magnesium, and nickel. 



Chemical Quality Assurance Report - Acid Areas, PBOW 
January 2005- Sampling Event 

April 2005 
- 

11. QA DATA EVALUATION 

a. Accuracy 

1) Volatile Organic Compounds 

One sample, PBOW-05-GW-AA3-GW003-01B, reported a surrogate recovery of 
133% for d4-1,2-dichloroethane, which is slightly higher than the criteria limit of 
130%. Positive volatile organic compounds results for this sample are qualified as J, 
estimated. 

2) Semivolatile Organic Compounds 

Surrogate recovery of one compound, 2,4,6-tribromophenol, in the MS was reported 
as low. 

3) Explosives 

The continuing calibration verification samples reported two compounds, tetryl and 
HMX, as outside the control criteria limit of percent difference %D; however, the 
average %Ds for the mixtures were well within the control criteria limits. 

4) Polychlorinated Biphenyls 

The continuing calibration verification samples reported one compound, Aroclor 
1260, as outside the control criteria limit of percent difference %D. However, the 
average %D for the mixture was well within the control criteria limit. 

5) Metals 

All analyses were found to be within their respective control criteria limits. 

B. Precision 

1) Volatile Organic Compounds 

All analyses were found to be within their respective control criteria limits. 

2) Semivolatile Organic Compounds 

All analyses were found to be within their respective control criteria limits. 

3) Explosives 

All analyses were found to be within their respective control criteria limits. 
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4) Polychlorinated Biphenyls 

The MS/MSD pair analytical results for Aroclor 1260 had a RPD (54%) higher than 
the control criteria limits (30%). Positive PCB results were qualified as J, estimated. 

5) Metals 

All analyses were found to be within their respective control criteria limits. 

C. Laboratory Contamination 

1) Volatile Organic Compounds 

No contamination was found in any of the associated blanks. 

2) Semivolatile Organic Compounds 

No contamination was found in any of the associated blanks. 

3) Explosives 

No contamination was found in any of the associated blanks. 

4) Polychlorinated Biphenyls 

No contamination was found in any of the associated blanks. 

5) Metals 

Thallium was detected at a concentration of 4.41 3 pg/L in the method blank. Positive 
results for thallium were qualified as J, estimated. 

Cyanide was detected in two continuing calibration blanks, both at a concentration of 
6.2 pg/L. Mercury was detected in two continuing calibration blanks at 
concentrations of 0.088 and 0.101 pg/L. Cyanide and mercury positive results were 
qualified as J, estimated. 
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111. QAIQC DATA COMPARISON 

In accordance with EM 200-1-6, a QAIQC data comparison was performed based on the 
agreement criteria summarized in the table below: 

Criteria for Comparing Field QC and QA Sample Data 

Attachment III presents tables that show a side-by-side comparison of the analytical results 
of the QC and QA samples. 

Data found out of control were examined to determine if the disagreements were extreme, 
isolated occurrences, or if negative trends existed. Samples found in disagreement do not 
necessarily indicate an error has been made or inappropriate procedures used. Factors 
including the natural variability of the sample matrix, high or low analyte concentrations, or 
the presence of compounds that interfere with analysis can contribute to duplicate 
disagreement. Negative trends may indicate systemic errors made in sampling, handling, or 
analytical procedures; or may indicate the selection of an inappropriate protocol. If negative 
trends or extreme non-conformances exist, associated data were evaluated carefully to 
determine their validity. 

Major Disagreement 

>3x difference 

Arbitrary (suggest > 5x 
difference) 

Matrix 

Water 

Water 

The results of the comparison between Primary Field QC and QA samples are presented 
below. 

A. Volatile Organic Compounds 

Parameter 

All (except TPH) 

TPH 

No volatile organic compounds were found at concentration differences between primary 
and QA samples that exceeded the criteria limits. 

Disagreement 

> 2x difference 

Arbitrary (suggest > 3x 
difference) 

B. Semivolatile Organic Compounds 

Sample PBOW-05-GW-AA3-BEDM WOO3 had disagreements for: 2-methylnaphthalene, as 
it was detected at a concentration of 5.47 J pg/L in the primary sample and 2.6 J pg/L in the 
QA sample; and naphthalene, as it was detected at a concentration of 5.53 J pg/L in the 
primary sample and 2.4 J pg/L in the QA sample. 

C. Explosives 

No explosive compounds were found at concentration differences between primary and QA 
samples that exceeded the criteria limits. 

Page 10 
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D. Polychlorinated Biphenyls 

No polychlorinated biphenyl compounds were found at concentration differences between 
primary and QA samples that exceeded the criteria limits. 

E. Metals 

Sample PBOW-05-GW-AA3-BEDMW003 had a disagreement with copper (total), as it was 
detected at a concentration of 2.56 pg/L in the primary sample and not detected in the QA 
sample. This difference may be due to differences in the detection limits (DL) as the primary 
sample DL for copper was reported as 2.55 pg/L and the QA DL for copper was reported as 
3 pg/L. 

Sample PBOW-05-GW-AA3-BEDMW003 had a disagreement with thallium (soluble), as it 
was not detected in the primary sample and detected at a concentration of 4.2 J pg/L in the 
QA sample. This difference may be due to differences in the DLs as the primary sample DL 
for thallium was reported as 14.1 pg/L and the QA DL was reported as 3 pg/L. 

Sample PBOW-05-GW-AA3-BEDMW003 had a major disagreement with sodium (soluble), 
as it was detected in the primary sample at a concentration of 194,000 pg/L and detected at a 
concentration of 19,200 pg/L in the QA sample. Detection limits differed for sodium as the 
primary sample DL was reported as 49.3 pg/L and the QA DL was reported as 1,000 pg/L. 

Sample PBOW-05-GW-AA3-GW003 had a disagreement with aluminum (total), as it was 
not detected in the primary sample and detected at a concentration of 68.4 J pg/L in the QA 
sample. Detection limits were quite comparable for aluminum as the DL for aluminum of the 
Primary sample was reported as 45.4 pg/L and the QA DL was reported as 50 pg/L. 

Sample PBOW-05-GW-AA3-BEDMW003 had a major disagreement with calcium (soluble), 
as it was detected in the primary sample at a concentration of 164,000 pg/L and detected in 
the QA sample at a concentration of 17,800 pg/L. Detection limits differed for calcium as 
the primary sample DL for calcium was reported as 90.9 pg/L and the QA DL was reported 
as 1,000 pg/L. 

Sample PBOW-05-GW-AA3-GW003 had a disagreement with cobalt (soluble), as it was 
detected in the primary sample at a concentration of 2.79 J pg/L and not detected in the QA 
sample. Similar results were found for the total cobalt sample results as it was detected in the 
primary sample at a concentration of 2.60 J pg/L and not detected in the QA sample. 
Detection limits differed as the reported DL for cobalt for the primary sample was 0.898 
pg/L and the QA DL was reported as 3 pg/L. 

Sample PBOW-05-GW-AA3-GW003 had a disagreement with iron (soluble), as it was 
detected in the primary sample at a concentration of 39.9 pg/L and not detected in the QA 
sample. Detection limits were quite comparable for iron as the DL for aluminum of the 
primary sample was reported as 22.9 pg/L and the QA DL was reported as 30 pg/L. 



Chemical Quality Assurance Report - Acid Areas, PBOW 
January 2005- Sampling Event 

Sample PBOW-05-GW-AA3-GW003 had a disagreement with thallium (total), as it was not 
detected in the primary sample and detected in the QA sample at a concentration of 4.5 J 
pg/L. Similar results were found for the soluble thallium sample results as it was not 
detected in the primary sample and detected in the QA sample at a concentration of 3.1 J 
pg/L. This difference may be due to differences in the DLs as the primary sample DL for 
thallium was reported as 14.1 pg/L and the QA DL was reported as 3 pg/L. 
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IV. PROBLEMS 

No major problems were found with the quality and usability of the analytical data generated 
for this project. QC results were unreliable in some cases due to high analyte content that 
resulted in matrix interference. All of the results were considered usable as no results were 
rejected due to laboratory error, and where appropriate. Qualifiers were added to specific 
data results to indicate estimated concentrations when QC data results are not within specific 
criteria limitations. 



Chemical Quality Assurance Report - Acid Areas, PBOW 
January 2005- Sampling Event 

April 2005 

V. SUMMARY AND CONCLUSIONS 

In general, the QC and QA sample results indicated that the data met "definitive data" 
standards and were of known quality. The data reported are acceptable with the required 
qualifications. No results were found to unusable due to data QC deficiencies. QC data 
demonstrated that the QA mechanisms were effective in ensuring measurement data 
reliability within expected limits of sampling and analytical error and were considered, as 
qualified, representative of actual site and sample conditions at the time sampled. 



ATTACHMENT 1 - SAMPLE CORRELATION 



8082 PCBs, 82700 SEMIVOCs, 8330 Nitros 
6010B/7471A Metals 
6010B/7471~ Metals 
160.1 TDS. 180.1 Turbidity, 300 Antons. 310.1 Alkalinity 
9012A Cyanlde 
9060 Tota! Organtc Carbon 
82600 VOCS 
8082 PCBs. 82700 SEMIVOCs. 8330 Nitros 
60106 Metals 
7471A Metals 
6010B Metals 
7471A Metals 
9012A Cyanide 
160.1 TDS. 180.1 Turbid~ty. 300 Anlons, 310.1 Alkalinily 



ATTACHMENT I1 - QA DATA SUMMARIES 



VOLATILE ORGANIC COMPOUNDS 



Qualified Analytical Data - Groundwater Samples 
QA vs Primary Results, VOCs 
Acid Areas, Plum Brook Ordnance Works, OH 

Location QA Sarn~le ID Date Time Method Analyte QA Result DL Units 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

Qualified Data - Groundwater Samples. VOCs 

1 ,l,l-Trichloroethane 

1 ,I ,2,2-Tetrachloroethane 

1,1,2-Trichloro-l,2,2-TFA 

1 ,I ,ZTrichloroethane 

1,l -Dichloroethane 

1,l -Dichloroethene 

1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 

1.2-Dibromoethane (EDB) 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1.4-Dichlorobenzene 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug/L 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 
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Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-l,3-Dichloropropene 

Cyclohexane 

Dibromochloromethane 

Dichlorodifluorornethane 

Ethylbenzene 

lsopropylbenzene (Curnene) 

Methyl Acetate 

Methylcyclohexane 

Methylene Chloride 

Styrene 

Tert-Butyl Methyl Ether (MTBE) 

Tetrachloroethene (PCE) 

Toluene 

trans-l,2-Dichloroethene 

trans-1 ,3-Dichloropropene 

Trichloroethene (TCE) 

Trichlorofluoromethane 

Vinyl chloride 

Xylenes, Total 

1 .l , l  -Trichloroethane 

1,1.2.2-Tetrachloroethane 

I ,1,2-Trichloro-1,2,2-TFA 

uglL 

uglL 

ug1L 

uglL 

ug1L 

uglL 

ug1L 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 
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Location QA Sample ID Date Time Method Analyte QA Result DL  Units 

Qualified Data 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW.003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

- Groundwater Samples, VOCs 

1,1,2-Trichloroethane 

1,l-Dichloroethane 

1,l-Dichloroethene 

1.2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane (EDB) 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Brornochloromethane 

Bromodichloromethane 

Brornoforrn 

Bromornethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chlorornethane 

cis-1,2-Dichloroethene 

U 0.4 uglL 

U 0.5 ug/L 

U 0.6 ug/L 

U 0.3 uglL 

U 0.3 uglL 

U 0.5 ug/L 

U 0.5 uglL 

U 0.2 ug/L 

U 0.3 uglL 

U 0.4 uglL 

U 0.3 uglL 

U 0.3 ug/L 

U 1 ug/L 

U 1 uglL 

U 1 ug/L 

u 2 uglL 

U 0.3 uglL 

U 0.4 uglL 

U 0.3 ug/L 

U 0.4 uglL 

U 0.8 ug/L 

U 0.2 ug/L 

U 0.4 ug/L 

U 0.2 uglL 

U 0.5 uglL 

U 0.4 ug/L 

U 0.5 ug/L 

U 0.4 ug/L 
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AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 0112512005 15:40 SW8260B cis-l,3-Dichloropropene 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Cyclohexane 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Dibromochlorornethane 

AA3-GW003 PBOW-05-GW-M.3-GW003-01B 0112512005 15:40 SW82606 Dichlorodifluoromethane 

Ethylbenzene 

lsopropylbenzene (Curnene) 

Methyl Acetate 

Methylcyclohexane 

Methylene Chloride 

Styrene 

Tert-Butyl Methyl Ether (MTBE) 

Tetrachloroethene (PCE) 

Toluene 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B trans-1.2-Dichloroethene 

AA3-GW003 PBOW-05-GW-M.3-GW003-01B 01/25/2005 15:40 SW8260B trans-l,3-Dichloropropene 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Trichloroethene (TCE) 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Trichlorofluoromethane 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Vinyl chloride 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Xylenes, Total 

ND U 0.3 uglL 

ND U 0.6 ug/L 

ND U 0.3 uglL 

ND U 0.4 uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

ug/L 

uglL 

uglL 

ND U 0.4 uglL 

ND U 0.2 uglL 

ND U 0.4 uglL 

ND U 0.5 uglL 

ND U 0.4 ug/L 

ND U 0.3 uglL 
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SEMIVOLATILE ORGANIC COMPOUNDS 



8082 PCBs, 82700 SEMIVOCs, 8330 Nitros 
6010B/7471A Metals 
6010B/7471~ Metals 
160.1 TDS. 180.1 Turbidity, 300 Antons. 310.1 Alkalinity 
9012A Cyanlde 
9060 Tota! Organtc Carbon 
82600 VOCS 
8082 PCBs. 82700 SEMIVOCs. 8330 Nitros 
60106 Metals 
7471A Metals 
6010B Metals 
7471A Metals 
9012A Cyanide 
160.1 TDS. 180.1 Turbid~ty. 300 Anlons, 310.1 Alkalinily 



Qualified Analytical Data - Groundwater Samples 
QA vs Primary Results, VOCs 
Acid Areas, Plum Brook Ordnance Works, OH 

Location QA Sarn~le ID Date Time Method Analyte QA Result DL Units 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

Qualified Data - Groundwater Samples. VOCs 

1 ,l,l-Trichloroethane 

1 ,I ,2,2-Tetrachloroethane 

1,1,2-Trichloro-l,2,2-TFA 

1 ,I ,ZTrichloroethane 

1,l -Dichloroethane 

1,l -Dichloroethene 

1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 

1.2-Dibromoethane (EDB) 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1.4-Dichlorobenzene 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug/L 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-l,3-Dichloropropene 

Cyclohexane 

Dibromochloromethane 

Dichlorodifluorornethane 

Ethylbenzene 

lsopropylbenzene (Curnene) 

Methyl Acetate 

Methylcyclohexane 

Methylene Chloride 

Styrene 

Tert-Butyl Methyl Ether (MTBE) 

Tetrachloroethene (PCE) 

Toluene 

trans-l,2-Dichloroethene 

trans-1 ,3-Dichloropropene 

Trichloroethene (TCE) 

Trichlorofluoromethane 

Vinyl chloride 

Xylenes, Total 

1 .l , l  -Trichloroethane 

1,1.2.2-Tetrachloroethane 

I ,1,2-Trichloro-1,2,2-TFA 

uglL 

uglL 

ug1L 

uglL 

ug1L 

uglL 

ug1L 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 
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Location QA Sample ID Date Time Method Analyte QA Result DL  Units 

Qualified Data 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW.003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

- Groundwater Samples, VOCs 

1,1,2-Trichloroethane 

1,l-Dichloroethane 

1,l-Dichloroethene 

1.2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane (EDB) 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Brornochloromethane 

Bromodichloromethane 

Brornoforrn 

Bromornethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chlorornethane 

cis-1,2-Dichloroethene 

U 0.4 uglL 

U 0.5 ug/L 

U 0.6 ug/L 

U 0.3 uglL 

U 0.3 uglL 

U 0.5 ug/L 

U 0.5 uglL 

U 0.2 ug/L 

U 0.3 uglL 

U 0.4 uglL 

U 0.3 uglL 

U 0.3 ug/L 

U 1 ug/L 

U 1 uglL 

U 1 ug/L 

u 2 uglL 

U 0.3 uglL 

U 0.4 uglL 

U 0.3 ug/L 

U 0.4 uglL 

U 0.8 ug/L 

U 0.2 ug/L 

U 0.4 ug/L 

U 0.2 uglL 

U 0.5 uglL 

U 0.4 ug/L 

U 0.5 ug/L 

U 0.4 ug/L 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 0112512005 15:40 SW8260B cis-l,3-Dichloropropene 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Cyclohexane 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Dibromochlorornethane 

AA3-GW003 PBOW-05-GW-M.3-GW003-01B 0112512005 15:40 SW82606 Dichlorodifluoromethane 

Ethylbenzene 

lsopropylbenzene (Curnene) 

Methyl Acetate 

Methylcyclohexane 

Methylene Chloride 

Styrene 

Tert-Butyl Methyl Ether (MTBE) 

Tetrachloroethene (PCE) 

Toluene 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B trans-1.2-Dichloroethene 

AA3-GW003 PBOW-05-GW-M.3-GW003-01B 01/25/2005 15:40 SW8260B trans-l,3-Dichloropropene 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Trichloroethene (TCE) 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Trichlorofluoromethane 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Vinyl chloride 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Xylenes, Total 

ND U 0.3 uglL 

ND U 0.6 ug/L 

ND U 0.3 uglL 

ND U 0.4 uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

ug/L 

uglL 

uglL 

ND U 0.4 uglL 

ND U 0.2 uglL 

ND U 0.4 uglL 

ND U 0.5 uglL 

ND U 0.4 ug/L 

ND U 0.3 uglL 
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Qualified Analytical Data - Groundwater Samples 
QA vs Primary Results, SVOCs 
Acid Areas, Plum Brook Ordnance Works, OH 

Location QA Sample ID Date Time Method Analyte QA Result DL Units 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,2-Diphenylhydrazine 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,4,9Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2.4-Dimethylphenol 

2,4-Dinitrophenol 

2.4-Dinitrotoluene 

2.6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

2-Nitroaniline 

2-Nitrophenol 

3M-Methylphenol 

3,3'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 
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Qualified Analytical Data - Groundwater Samples 
QA vs Primary Results, SVOCs 
Acid Areas, Plum Brook Ordnance Works, OH 

Location QA Sample ID Date Time Method Analyte QA Result DL Units 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,2-Diphenylhydrazine 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,4,9Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2.4-Dimethylphenol 

2,4-Dinitrophenol 

2.4-Dinitrotoluene 

2.6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

2-Nitroaniline 

2-Nitrophenol 

3M-Methylphenol 

3,3'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Benzyl butyl phthalate 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethy1)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexy1)phthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dirnethylphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

Qualified Data - Groundwater Samples, SVOCs Page 2 of 5 



Location QA Sample ID Date Time Method Analyte QA Result DL Units 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodimethylamine 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1,2,4-Trichlorobenzene 

1.2-Dichlorobenzene 

1,2-Diphenylhydrazine 

1,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4.5-Trichlorophenol 

2,4.6-Trichlorophenol 

2.4-Dichlorophenol 

2.4-Dimethylphenol 

2,4-Dinitrophenol 

2.4-Dinitrotoluene 

2.6-Dinitrotoluene 

2-Chloronaphthalene 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

ug/L 

uglL 

uglL 

uglL 

ug/L 

uglL 

ug/L 

ug/L 

uglL 

uglL 

ug/L 

ug/L 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

2-Nitroaniline 

2-Nitrophenol 

3&4-Methylphenol 

3,3'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Benzyl butyl phthalate 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethy1)ether 

1 uglL 

1 ug/L 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 ug/L 

1 uglL 

1 uglL 

5 uglL 

1 uglL 

1 uglL 

1 ug/L 

1 ug/L 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 ug/L 

1 uglL 

1 uglL 

1 ug/L 

- - - - -  - 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

bis(2-Ch1oroisopropyI)ether 

bis(2-Ethylhexy1)phthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dirnethylphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodimethylarnine 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 
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EXPLOSIVE COMPOUNDS 



Qualified Analytical Data - Groundwater Samples 
QA vs Primary Results, Explosives 
Acid Areas, Plum Brook Ordnance Works, OH 

Location QA Sample ID Date Time Method Analyte QA Result DL Units 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Amino-2,6-Dinitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Amino-2,6-Dinitrotoluene 

4-Nitrotoluene 

HMX 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01 12512005 15:40 SW8330 Nitrobenzene 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8330 RDX 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW8330 Tetryl 

Qualified Data - Groundwater Samples, Explosives Page 2 of 2 



PCBs 



Qualified Analytical Data - Groundwater Samples 
QA vs Primary Results, PCBs 
Acid Areas, Plum Brook Ordnance Works, OH 

Location QA Sample ID Date Time Method Analyte QA Result DL Units 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 0113012005 14:OO SW8082 PCB-1016 (Aroclor 1016) ND U 0.13 uglL 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 01/30/2005 14:OO SW8082 PCB-1221 (Aroclor 1221) ND U 0.13 uglL 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 01/30/2005 14:OO SW8082 PCB-1232 (Aroclor 1232) ND U 0.13 uglL 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 01/30/2005 14:OO SW8082 PCB-1242 (Aroclor 1242) ND U 0.13 uglL 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 01/30/2005 14:OO SW8082 PCB-1248 (Aroclor 1248) ND U 0.13 uglL 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01 B 01/30/2005 14:OO SW8082 PCB-1 254 (Aroclor 1254) ND U 0.13 ug/L 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01 B 01130/2005 14:00 SW8082 PCB-1260 (Aroclor 1260) ND U 0.13 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8082 PCB-1 01 6 (Aroclor 1016) ND U 0.12 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8082 PCB-1 221 (Aroclor 1221 ) ND U 0.12 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8082 PCB-1 232 (Aroclor 1232) ND U 0.12 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8082 PCB-1 242 (Aroclor 1242) ND U 0.12 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8082 PCB-1 248 (Aroclor 1248) ND U 0.12 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8082 PCB-1 254 (Aroclor 1254) ND U 0.12 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8082 PCB-1260 (Aroclor 1260) ND U 0.12 uglL 
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Qualified Analytical Data - Groundwater Samples 
QA vs Primary Results, Metals 
Acid Areas, Plum Brook Ordnance Works, OH 

Location QA Sample ID Date Time Method Analyte QA Result DL Units 

AA3-BED-MW-003 PBOW-OSGW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01 B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-A.3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-OSGW-AA3-BEDMW003-01 B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01 B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMWOO3-O1B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-O1B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01 B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

Qualified Data - Groundwater Samples, Metals 

Aluminum 

Aluminum (total) 

Antimony 

Antimony (total) 

Arsenic 

Arsenic (total) 

Barium 

Barium (total) 

Beryllium 

Beryllium (total) 

Cadmium 

Cadmium (total) 

Calcium 

Calcium (total) 

Chromium 

Chromium (total) 

Cobalt 

Cobalt (total) 

Copper 

Copper (total) 

l ron 

Iron (total) 

Lead 

Lead (total) 

Magnesium 

50 uglL 

50 uglL 

5 uglL 

5 uglL 

3 ug/L 

3 uglL 

5 uglL 

5 uglL 

1 uglL 

1 ug/L 

1 uglL 

1 uglL 

500 uglL 

500 uglL 

2 uglL 

2 uglL 

3 uglL 

3 uglL 

3 uglL 

3 uglL 

30 uglL 

30 uglL 

1.5 uglL 

1.5 uglL 

500 ug1L 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

Magnesium (total) 

Manganese 

Manganese (total) 

Nickel 

Nickel (total) 

Potassium 

Potassium (total) 

Selenium 

Selenium (total) 

Silver 

Silver (total) 

Sodium 

Sodium (total) 

Thallium 

Thallium (total) 

Vanadium 

Vanadium (total) 

Zinc 

Zinc (total) 

Mercury 

Mercury (total) 

Aluminum 

Aluminum (total) 

Antimony 

Antimony (total) 

Arsenic 

Arsenic (total) 

Barium 

uglL 

ug1L 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug1L 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

- - -- -- -- - 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Barium (total) 97.4 J 5 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Beryllium ND U 1 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Beryllium (total) ND U 1 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Cadmium ND U 1 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Cadmium (total) ND U 1 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01B 01/25/2005 1540 SW6010B Calcium 17800 1000 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Calcium (total) 173000 1000 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-016 01/25/2005 15:40 SW6010B Chromium ND U 2 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Chromium (total) ND U 2 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Cobalt ND U 3 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Cobalt (total) ND U 3 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Copper ND U 3 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Copper (total) ND U 3 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Iron ND U 30 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Iron (total) 58.1 J 30 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Lead ND U 1.5 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Lead (total) ND U 1.5 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1340 SW6010B Magnesium 57200 500 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Magnesium (total) 57000 500 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01 125/2005 1540 SW6010B Manganese 299 3 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Manganese (total) 299 3 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Nickel 5.4 J 3 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Nickel (total) 5.1 J 3 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Potassium 1400 J 500 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Potassium (total) 1420 J 500 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Selenium ND U 3 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Selenium(total) ND U 3 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Silver ND U 1 ug/L 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

Silver (total) 

Sodium 

Sodium (total) 

Thallium 

Thallium (total) 

Vanadium 

Vanadium (total) 

Zinc 

Zinc (total) 

Mercury 

Mercury (total) 

Cyanide 

uglL 

uglL 

uglL 

ug1L 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 
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ATTACHMENT 111 - QAIQC DATA COMPARISON 



Qualified Analytical Data - Groundwater Samples 
QA vs Primary Results - All Methods 
Acid Areas, Plum Brook Ordnance Works, OH 

Location Date Time Method Analyte QA Result QA DL Units Primaty Result Prim DL Units 

Aluminum 

Aluminum (total) 

Antimony 

Antimony (total) 

Arsenic 

Arsenic (total) 

Barium 

Barium (total) 

Beryllium 

Beryllium (total) 

Cadmium 

Cadmium (total) 

Calcium 

Calcium (total) 

Chromium 

Chromium (total) 

Cobalt 

Cobalt (total) 

Copper 

Copper (total) 

Iron 

Iron (total) 

Lead 

Lead (total) 

Magnesium 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

ugIL 

ug1L 

ug1L 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug/L 

uglL 

ug1L 

uglL 

ug1L 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug1L 

uglL 

ug1L 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

ug1L 

uglL 

ug1L 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

ug1L 

Qualified Data - Groundwater Samples, All Methods Page 1 of 14 



Location Date Time Method Analyte QA Result QA DL Units Primary Result Prim DL Units 

AA3-BED-MW-003 0113012005 14:OO SW6010B Magnesium (total) 37800 500 ug1L 43200 38.5 uglL 

AA3-BED-MW-003 01130/2005 14:OO SW6010B Manganese 43.4 3 ug/L 41.9 0.419 ug1L 

AA3-BED-MW-003 01130/2005 14:OO SW6010B Manganese (total) 38.8 3 uglL 41.1 0.419 uglL 

,443-BED-MW-003 0113012005 14:OO SW6010B Nickel ND U 3 uglL ND U 0.745 uglL 

AA3-BED-MW-003 0113012005 14:OO SW6010B Nickel (total) ND U 3 uglL ND U 0.745 uglL 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Potassium 33600 500 uglL 28600 175 ug1L 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Potassium (total) 29600 500 uglL 27900 175 uglL 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Selenium ND U 3 uglL ND U 11.1 ug1L 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Selenium (total) ND U 3 uglL ND U 11.1 ug1L 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Silver ND U 1 uglL ND U 1.30 ug1L 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Silver (total) ND U 1 ug1L ND U 1.30 ug1L 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Sodium 19200 1000 ug1L 194000 49.3 ug1L 

AA3-BED-MW-003 01/30/2005 14:OO SW6OlOB Sodium (total) 190000 1000 ugIL 187000 49.3 uglL 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Thallium 4.2 J 3 ug/L ND U 14.1 uglL 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Thallium (total) ND U 3 ug1L ND U 14.1 uglL 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Vanadium ND U 3 ug1L ND U 2.14 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW6010B Vanadium (total) ND U 3 uglL ND U 2.14 uglL 

AA3-BED-MW-003 0113012005 14:OO SW6010B Zinc ND J 5 uglL ND U 1.46 uglL 

AA3-BED-MW-003 0113012005 14:OO SW6010B Zinc (total) 13.9 J 5 ug1L 11.8 J 1.46 ug1L 

AA3-BED-MW-003 01130/2005 14:OO SW7470A Mercury ND U 0.08 ug1L 0.145 J 0.0584 ug/L 

AA3-BED-MW-003 0113012005 14:OO SW7470A Mercury (total) ND U 0.08 ug1L ND U 0.0584 ug/L 

AA3-BED-MW-003 0113012005 14:OO SW8082 PCB-1 01 6 (Aroclor 101 6) ND U 0.13 uglL ND U 3.17 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8082 PCB-1 221 (Aroclor 1221 ) ND U 0.13 uglL ND U 9.43 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8082 PCB-1232 (Aroclor 1232) ND U 0.13 uglL ND U 4.59 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8082 PCB-1242 (Aroclor 1242) ND U 0.13 uglL ND U 6.98 ug/L 

AA3-BED-MW-003 0113012005 14:OO SW8082 PCB-1248 (Aroclor 1248) ND U 0.13 uglL ND U 9.39 uglL 

AA3-BED-MW-003 01/30/2005 14:OO SW8082 PCB-1254 (Aroclor 1254) ND U 0.13 uglL ND U 1.41 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8082 PCB-1 260 (Aroclor 1260) ND U 0.13 uglL ND U 1.42 ug1L 
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Location Date Time Method Analyte QA Result QA DL Units Primary Result Prim DL Units 

1,1,1 -Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloro-l,2,2-TFA 

1,1,2-Trichloroethane 

1 , l  -Dichloroethane 

1 .l -Dichloroethene 

1.2,3-Trichlorobenzene 

1,2.4-Trichlorobenzene 

1.2-Dibrorno-3-chloropropane 

1,2-Dibrornoethane (EDB) 

1.2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Brornochloromethane 

Brornodichlorornethane 

Brornoforrn 

Brornornethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

uglL 

uglL 

uglL 

ug1L 

ug1L 

uglL 

uglL 

ug/L 

ug1L 

uglL 

ug1L 

ug/L 

ug1L 

ug1L 

ug/L 

ug1L 

ug1L 

ug1L 

ug1L 

ug/L 

ug/L 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

ug1L 

ug1L 

ug1L 

ug1L 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

ug1L 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

ug1L 
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Location Date Time Method Analyte QA Result QA DL Units Primary Result Prim DL Units 

AA3-BED-MW-003 0113012005 14:OO SW8260B Chloroform ND U 0.4 ug/L ND U 0.300 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Chloromethane ND U 0.5 uglL ND U 0.355 uglL 

AA3-BED-MW-003 01130/2005 14:OO SW8260B cis-l,2-Dichloroethene ND U 0.4 ug1L ND U 0.248 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B cis-l,3-Dichloropropene ND U 0.3 uglL ND U 0.260 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8260B Cyclohexane 97 0.6 uglL 96.0 0.250 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Dibromochloromethane ND U 0.3 uglL ND U 0.219 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8260B Dichlorodifluoromethane ND U 0.4 uglL ND U 0.760 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Ethylbenzene 16 0.2 uglL 15.6 0.410 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8260B lsopropylbenzene (Cumene) 4.7 0.3 ug1L 4.72 0.253 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Methyl Acetate ND U 1 uglL ND U 0.968 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Methylcyclohexane 53 0.5 uglL 55.9 0.268 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Methylene Chloride ND U 0.9 ug/L ND U 0.320 ug1L 

AA3-BED-MW-003 01130/2005 14:OO SW8260B Styrene ND U 0.3 uglL ND U 0.295 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Tert-Butyl Methyl Ether (MTBE) ND U 0.2 uglL ND U 0.273 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8260B Tetrachloroethene (PCE) ND U 0.3 ug1L ND U 0.353 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8260B Toluene 26 0.3 uglL 27.7 0.298 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8260B trans-l,2-Dichloroethene ND U 0.4 uglL ND U 0.320 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B trans-l,3-Dichloropropene ND U 0.2 uglL ND U 0.280 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Trichloroethene (TCE) ND U 0.4 uglL ND U 0.408 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Trichlorofluoromethane ND U 0.5 uglL ND U 0.463 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Vinyl chloride ND U 0.4 ug1L ND U 0.298 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8260B Xylenes, Total 120 0.3 uglL 132 0.768 uglL 

AA3-BED-MW-003 01130/2005 14:OO SW8270C 1,2,4-Trichlorobenzene ND U 1 uglL ND U 1.74 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8270C 1 ,2-Dichlorobenzene ND U 1 ug/L ND U 1.82 ug/L 

AASBED-MW-003 0113012005 14:OO SW8270C 1,3-Dichlorobenzene ND U 1 uglL ND U 1.63 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8270C 1 A-Dichlorobenzene ND U 1 ug1L ND U 1.79 uglL 

AA3-BED-MW-003 01/30/2005 14:OO SW8270C 2,4.5-Trichlorophenol ND U 1 ug/L ND U 5.39 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8270C 2,4,6-Trichlorophenol ND U 1 uglL ND U 4.61 uglL 
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Location Date Time Method Analyte QA Result QA DL Units Primary Result Prim DL Units 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

AA3-BED-MW-003 0113012005 14:OO SW8270C 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

AA3-BED-MW-003 01/3012005 14:OO SW8270C 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

AA3-BED-MW-003 01/30/2005 14:00 SW8270C 

AA3-BED-MW-003 01/30/2005 14:00 SW8270C 

AA3-BED-MW-003 01/30/2005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 01/30/2005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14~00 SW8270C 

AA3-BED-MW-003 01130/2005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14:OO SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14:OO SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14:OO SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

Qualified Data - Groundwater Samples, All Methods 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

2-Nitroaniline 

2-Nitrophenol 

3&4-Methylphenol 

3,3'-Dichlorobenzidine 

3-Nitroaniline 

4.6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ugIL 

uglL 

uglL 

uglL 

uglL 

uglL 

4.42 uglL 

4.48 uglL 

4.64 uglL 

2.44 uglL 

2.28 ug/L 

2.82 uglL 

4.38 ug1L 

2.08 uglL 

4.18 uglL 

3.06 ug/L 

4.05 ug1L 

4.52 ug1L 

7.25 uglL 

3.10 uglL 

4.91 uglL 

3.16 ug1L 

4.49 ug1L 

2.64 uglL 

3.37 uglL 

3.31 uglL 

4.57 uglL 

0.665 ug1L 

0.592 uglL 

0.663 uglL 

0.816 uglL 

0.730 uglL 

0.796 ug1L 

0.671 uglL 
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Location Date Time Method Analyte QA Result QA DL Units Primary Result Prim DL Units 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Benzyl butyl phthalate 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-ChloroisopropyI)ether 

bis(2-Ethylhexyl)phthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodimethylamine 

N-Nitroso-di-n-propylamine 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug/L 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

ug/L 

uglL 

ug1L 

ug1L 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 
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8082 PCBs, 82700 SEMIVOCs, 8330 Nitros 
6010B/7471A Metals 
6010B/7471~ Metals 
160.1 TDS. 180.1 Turbidity, 300 Antons. 310.1 Alkalinity 
9012A Cyanlde 
9060 Tota! Organtc Carbon 
82600 VOCS 
8082 PCBs. 82700 SEMIVOCs. 8330 Nitros 
60106 Metals 
7471A Metals 
6010B Metals 
7471A Metals 
9012A Cyanide 
160.1 TDS. 180.1 Turbid~ty. 300 Anlons, 310.1 Alkalinily 



Qualified Analytical Data - Groundwater Samples 
QA vs Primary Results, VOCs 
Acid Areas, Plum Brook Ordnance Works, OH 

Location QA Sarn~le ID Date Time Method Analyte QA Result DL Units 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

Qualified Data - Groundwater Samples. VOCs 

1 ,l,l-Trichloroethane 

1 ,I ,2,2-Tetrachloroethane 

1,1,2-Trichloro-l,2,2-TFA 

1 ,I ,ZTrichloroethane 

1,l -Dichloroethane 

1,l -Dichloroethene 

1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 

1.2-Dibromoethane (EDB) 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1.4-Dichlorobenzene 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug/L 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-l,3-Dichloropropene 

Cyclohexane 

Dibromochloromethane 

Dichlorodifluorornethane 

Ethylbenzene 

lsopropylbenzene (Curnene) 

Methyl Acetate 

Methylcyclohexane 

Methylene Chloride 

Styrene 

Tert-Butyl Methyl Ether (MTBE) 

Tetrachloroethene (PCE) 

Toluene 

trans-l,2-Dichloroethene 

trans-1 ,3-Dichloropropene 

Trichloroethene (TCE) 

Trichlorofluoromethane 

Vinyl chloride 

Xylenes, Total 

1 .l , l  -Trichloroethane 

1,1.2.2-Tetrachloroethane 

I ,1,2-Trichloro-1,2,2-TFA 

uglL 

uglL 

ug1L 

uglL 

ug1L 

uglL 

ug1L 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 
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Location QA Sample ID Date Time Method Analyte QA Result DL  Units 

Qualified Data 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW.003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

PBOW-05-GW-AA3-GW003-01 B 

- Groundwater Samples, VOCs 

1,1,2-Trichloroethane 

1,l-Dichloroethane 

1,l-Dichloroethene 

1.2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane (EDB) 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Brornochloromethane 

Bromodichloromethane 

Brornoforrn 

Bromornethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chlorornethane 

cis-1,2-Dichloroethene 

U 0.4 uglL 

U 0.5 ug/L 

U 0.6 ug/L 

U 0.3 uglL 

U 0.3 uglL 

U 0.5 ug/L 

U 0.5 uglL 

U 0.2 ug/L 

U 0.3 uglL 

U 0.4 uglL 

U 0.3 uglL 

U 0.3 ug/L 

U 1 ug/L 

U 1 uglL 

U 1 ug/L 

u 2 uglL 

U 0.3 uglL 

U 0.4 uglL 

U 0.3 ug/L 

U 0.4 uglL 

U 0.8 ug/L 

U 0.2 ug/L 

U 0.4 ug/L 

U 0.2 uglL 

U 0.5 uglL 

U 0.4 ug/L 

U 0.5 ug/L 

U 0.4 ug/L 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 0112512005 15:40 SW8260B cis-l,3-Dichloropropene 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Cyclohexane 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Dibromochlorornethane 

AA3-GW003 PBOW-05-GW-M.3-GW003-01B 0112512005 15:40 SW82606 Dichlorodifluoromethane 

Ethylbenzene 

lsopropylbenzene (Curnene) 

Methyl Acetate 

Methylcyclohexane 

Methylene Chloride 

Styrene 

Tert-Butyl Methyl Ether (MTBE) 

Tetrachloroethene (PCE) 

Toluene 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B trans-1.2-Dichloroethene 

AA3-GW003 PBOW-05-GW-M.3-GW003-01B 01/25/2005 15:40 SW8260B trans-l,3-Dichloropropene 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Trichloroethene (TCE) 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Trichlorofluoromethane 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Vinyl chloride 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8260B Xylenes, Total 

ND U 0.3 uglL 

ND U 0.6 ug/L 

ND U 0.3 uglL 

ND U 0.4 uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

ug/L 

uglL 

uglL 

ND U 0.4 uglL 

ND U 0.2 uglL 

ND U 0.4 uglL 

ND U 0.5 uglL 

ND U 0.4 ug/L 

ND U 0.3 uglL 
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Qualified Analytical Data - Groundwater Samples 
QA vs Primary Results, SVOCs 
Acid Areas, Plum Brook Ordnance Works, OH 

Location QA Sample ID Date Time Method Analyte QA Result DL Units 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,2-Diphenylhydrazine 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,4,9Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2.4-Dimethylphenol 

2,4-Dinitrophenol 

2.4-Dinitrotoluene 

2.6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

2-Nitroaniline 

2-Nitrophenol 

3M-Methylphenol 

3,3'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Benzyl butyl phthalate 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethy1)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexy1)phthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dirnethylphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodimethylamine 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1,2,4-Trichlorobenzene 

1.2-Dichlorobenzene 

1,2-Diphenylhydrazine 

1,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,4.5-Trichlorophenol 

2,4.6-Trichlorophenol 

2.4-Dichlorophenol 

2.4-Dimethylphenol 

2,4-Dinitrophenol 

2.4-Dinitrotoluene 

2.6-Dinitrotoluene 

2-Chloronaphthalene 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

ug/L 

uglL 

uglL 

uglL 

ug/L 

uglL 

ug/L 

ug/L 

uglL 

uglL 

ug/L 

ug/L 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

2-Nitroaniline 

2-Nitrophenol 

3&4-Methylphenol 

3,3'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Benzyl butyl phthalate 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethy1)ether 

1 uglL 

1 ug/L 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 ug/L 

1 uglL 

1 uglL 

5 uglL 

1 uglL 

1 uglL 

1 ug/L 

1 ug/L 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 uglL 

1 ug/L 

1 uglL 

1 uglL 

1 ug/L 

- - - - -  - 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

bis(2-Ch1oroisopropyI)ether 

bis(2-Ethylhexy1)phthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dirnethylphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodimethylarnine 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 
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Qualified Analytical Data - Groundwater Samples 
QA vs Primary Results, Explosives 
Acid Areas, Plum Brook Ordnance Works, OH 

Location QA Sample ID Date Time Method Analyte QA Result DL Units 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Amino-2,6-Dinitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Amino-2,6-Dinitrotoluene 

4-Nitrotoluene 

HMX 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01 12512005 15:40 SW8330 Nitrobenzene 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8330 RDX 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW8330 Tetryl 

Qualified Data - Groundwater Samples, Explosives Page 2 of 2 



Qualified Analytical Data - Groundwater Samples 
QA vs Primary Results, PCBs 
Acid Areas, Plum Brook Ordnance Works, OH 

Location QA Sample ID Date Time Method Analyte QA Result DL Units 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 0113012005 14:OO SW8082 PCB-1016 (Aroclor 1016) ND U 0.13 uglL 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 01/30/2005 14:OO SW8082 PCB-1221 (Aroclor 1221) ND U 0.13 uglL 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 01/30/2005 14:OO SW8082 PCB-1232 (Aroclor 1232) ND U 0.13 uglL 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 01/30/2005 14:OO SW8082 PCB-1242 (Aroclor 1242) ND U 0.13 uglL 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 01/30/2005 14:OO SW8082 PCB-1248 (Aroclor 1248) ND U 0.13 uglL 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01 B 01/30/2005 14:OO SW8082 PCB-1 254 (Aroclor 1254) ND U 0.13 ug/L 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01 B 01130/2005 14:00 SW8082 PCB-1260 (Aroclor 1260) ND U 0.13 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8082 PCB-1 01 6 (Aroclor 1016) ND U 0.12 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8082 PCB-1 221 (Aroclor 1221 ) ND U 0.12 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8082 PCB-1 232 (Aroclor 1232) ND U 0.12 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8082 PCB-1 242 (Aroclor 1242) ND U 0.12 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8082 PCB-1 248 (Aroclor 1248) ND U 0.12 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8082 PCB-1 254 (Aroclor 1254) ND U 0.12 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW8082 PCB-1260 (Aroclor 1260) ND U 0.12 uglL 
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Qualified Analytical Data - Groundwater Samples 
QA vs Primary Results, Metals 
Acid Areas, Plum Brook Ordnance Works, OH 

Location QA Sample ID Date Time Method Analyte QA Result DL Units 

AA3-BED-MW-003 PBOW-OSGW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01 B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-A.3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-OSGW-AA3-BEDMW003-01 B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01 B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMWOO3-O1B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-O1B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01 B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-01B 

AA3-BED-MW-003 PBOW-05-GW-AA3-BEDMW003-018 

Qualified Data - Groundwater Samples, Metals 

Aluminum 

Aluminum (total) 

Antimony 

Antimony (total) 

Arsenic 

Arsenic (total) 

Barium 

Barium (total) 

Beryllium 

Beryllium (total) 

Cadmium 

Cadmium (total) 

Calcium 

Calcium (total) 

Chromium 

Chromium (total) 

Cobalt 

Cobalt (total) 

Copper 

Copper (total) 

l ron 

Iron (total) 

Lead 

Lead (total) 

Magnesium 

50 uglL 

50 uglL 

5 uglL 

5 uglL 

3 ug/L 

3 uglL 

5 uglL 

5 uglL 

1 uglL 

1 ug/L 

1 uglL 

1 uglL 

500 uglL 

500 uglL 

2 uglL 

2 uglL 

3 uglL 

3 uglL 

3 uglL 

3 uglL 

30 uglL 

30 uglL 

1.5 uglL 

1.5 uglL 

500 ug1L 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

Magnesium (total) 

Manganese 

Manganese (total) 

Nickel 

Nickel (total) 

Potassium 

Potassium (total) 

Selenium 

Selenium (total) 

Silver 

Silver (total) 

Sodium 

Sodium (total) 

Thallium 

Thallium (total) 

Vanadium 

Vanadium (total) 

Zinc 

Zinc (total) 

Mercury 

Mercury (total) 

Aluminum 

Aluminum (total) 

Antimony 

Antimony (total) 

Arsenic 

Arsenic (total) 

Barium 

uglL 

ug1L 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug1L 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

- - -- -- -- - 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Barium (total) 97.4 J 5 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Beryllium ND U 1 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Beryllium (total) ND U 1 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Cadmium ND U 1 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Cadmium (total) ND U 1 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01B 01/25/2005 1540 SW6010B Calcium 17800 1000 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Calcium (total) 173000 1000 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-016 01/25/2005 15:40 SW6010B Chromium ND U 2 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Chromium (total) ND U 2 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Cobalt ND U 3 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Cobalt (total) ND U 3 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Copper ND U 3 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Copper (total) ND U 3 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Iron ND U 30 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Iron (total) 58.1 J 30 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Lead ND U 1.5 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Lead (total) ND U 1.5 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1340 SW6010B Magnesium 57200 500 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Magnesium (total) 57000 500 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01 125/2005 1540 SW6010B Manganese 299 3 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Manganese (total) 299 3 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Nickel 5.4 J 3 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Nickel (total) 5.1 J 3 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Potassium 1400 J 500 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Potassium (total) 1420 J 500 ug/L 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Selenium ND U 3 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 1540 SW6010B Selenium(total) ND U 3 uglL 

AA3-GW003 PBOW-05-GW-AA3-GW003-01 B 01/25/2005 15:40 SW6010B Silver ND U 1 ug/L 
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Location QA Sample ID Date Time Method Analyte QA Result DL Units 

Silver (total) 

Sodium 

Sodium (total) 

Thallium 

Thallium (total) 

Vanadium 

Vanadium (total) 

Zinc 

Zinc (total) 

Mercury 

Mercury (total) 

Cyanide 

uglL 

uglL 

uglL 

ug1L 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 
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Qualified Analytical Data - Groundwater Samples 
QA vs Primary Results - All Methods 
Acid Areas, Plum Brook Ordnance Works, OH 

Location Date Time Method Analyte QA Result QA DL Units Primaty Result Prim DL Units 

Aluminum 

Aluminum (total) 

Antimony 

Antimony (total) 

Arsenic 

Arsenic (total) 

Barium 

Barium (total) 

Beryllium 

Beryllium (total) 

Cadmium 

Cadmium (total) 

Calcium 

Calcium (total) 

Chromium 

Chromium (total) 

Cobalt 

Cobalt (total) 

Copper 

Copper (total) 

Iron 

Iron (total) 

Lead 

Lead (total) 

Magnesium 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

ugIL 

ug1L 

ug1L 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug/L 

uglL 

ug1L 

uglL 

ug1L 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug1L 

uglL 

ug1L 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

ug1L 

uglL 

ug1L 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

ug1L 
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Location Date Time Method Analyte QA Result QA DL Units Primary Result Prim DL Units 

AA3-BED-MW-003 0113012005 14:OO SW6010B Magnesium (total) 37800 500 ug1L 43200 38.5 uglL 

AA3-BED-MW-003 01130/2005 14:OO SW6010B Manganese 43.4 3 ug/L 41.9 0.419 ug1L 

AA3-BED-MW-003 01130/2005 14:OO SW6010B Manganese (total) 38.8 3 uglL 41.1 0.419 uglL 

,443-BED-MW-003 0113012005 14:OO SW6010B Nickel ND U 3 uglL ND U 0.745 uglL 

AA3-BED-MW-003 0113012005 14:OO SW6010B Nickel (total) ND U 3 uglL ND U 0.745 uglL 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Potassium 33600 500 uglL 28600 175 ug1L 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Potassium (total) 29600 500 uglL 27900 175 uglL 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Selenium ND U 3 uglL ND U 11.1 ug1L 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Selenium (total) ND U 3 uglL ND U 11.1 ug1L 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Silver ND U 1 uglL ND U 1.30 ug1L 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Silver (total) ND U 1 ug1L ND U 1.30 ug1L 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Sodium 19200 1000 ug1L 194000 49.3 ug1L 

AA3-BED-MW-003 01/30/2005 14:OO SW6OlOB Sodium (total) 190000 1000 ugIL 187000 49.3 uglL 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Thallium 4.2 J 3 ug/L ND U 14.1 uglL 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Thallium (total) ND U 3 ug1L ND U 14.1 uglL 

AA3-BED-MW-003 01/30/2005 14:OO SW6010B Vanadium ND U 3 ug1L ND U 2.14 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW6010B Vanadium (total) ND U 3 uglL ND U 2.14 uglL 

AA3-BED-MW-003 0113012005 14:OO SW6010B Zinc ND J 5 uglL ND U 1.46 uglL 

AA3-BED-MW-003 0113012005 14:OO SW6010B Zinc (total) 13.9 J 5 ug1L 11.8 J 1.46 ug1L 

AA3-BED-MW-003 01130/2005 14:OO SW7470A Mercury ND U 0.08 ug1L 0.145 J 0.0584 ug/L 

AA3-BED-MW-003 0113012005 14:OO SW7470A Mercury (total) ND U 0.08 ug1L ND U 0.0584 ug/L 

AA3-BED-MW-003 0113012005 14:OO SW8082 PCB-1 01 6 (Aroclor 101 6) ND U 0.13 uglL ND U 3.17 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8082 PCB-1 221 (Aroclor 1221 ) ND U 0.13 uglL ND U 9.43 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8082 PCB-1232 (Aroclor 1232) ND U 0.13 uglL ND U 4.59 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8082 PCB-1242 (Aroclor 1242) ND U 0.13 uglL ND U 6.98 ug/L 

AA3-BED-MW-003 0113012005 14:OO SW8082 PCB-1248 (Aroclor 1248) ND U 0.13 uglL ND U 9.39 uglL 

AA3-BED-MW-003 01/30/2005 14:OO SW8082 PCB-1254 (Aroclor 1254) ND U 0.13 uglL ND U 1.41 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8082 PCB-1 260 (Aroclor 1260) ND U 0.13 uglL ND U 1.42 ug1L 
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Location Date Time Method Analyte QA Result QA DL Units Primary Result Prim DL Units 

1,1,1 -Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloro-l,2,2-TFA 

1,1,2-Trichloroethane 

1 , l  -Dichloroethane 

1 .l -Dichloroethene 

1.2,3-Trichlorobenzene 

1,2.4-Trichlorobenzene 

1.2-Dibrorno-3-chloropropane 

1,2-Dibrornoethane (EDB) 

1.2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Brornochloromethane 

Brornodichlorornethane 

Brornoforrn 

Brornornethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

uglL 

uglL 

uglL 

ug1L 

ug1L 

uglL 

uglL 

ug/L 

ug1L 

uglL 

ug1L 

ug/L 

ug1L 

ug1L 

ug/L 

ug1L 

ug1L 

ug1L 

ug1L 

ug/L 

ug/L 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

ug1L 

ug1L 

ug1L 

ug1L 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

ug1L 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

ug1L 
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Location Date Time Method Analyte QA Result QA DL Units Primary Result Prim DL Units 

AA3-BED-MW-003 0113012005 14:OO SW8260B Chloroform ND U 0.4 ug/L ND U 0.300 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Chloromethane ND U 0.5 uglL ND U 0.355 uglL 

AA3-BED-MW-003 01130/2005 14:OO SW8260B cis-l,2-Dichloroethene ND U 0.4 ug1L ND U 0.248 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B cis-l,3-Dichloropropene ND U 0.3 uglL ND U 0.260 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8260B Cyclohexane 97 0.6 uglL 96.0 0.250 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Dibromochloromethane ND U 0.3 uglL ND U 0.219 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8260B Dichlorodifluoromethane ND U 0.4 uglL ND U 0.760 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Ethylbenzene 16 0.2 uglL 15.6 0.410 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8260B lsopropylbenzene (Cumene) 4.7 0.3 ug1L 4.72 0.253 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Methyl Acetate ND U 1 uglL ND U 0.968 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Methylcyclohexane 53 0.5 uglL 55.9 0.268 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Methylene Chloride ND U 0.9 ug/L ND U 0.320 ug1L 

AA3-BED-MW-003 01130/2005 14:OO SW8260B Styrene ND U 0.3 uglL ND U 0.295 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Tert-Butyl Methyl Ether (MTBE) ND U 0.2 uglL ND U 0.273 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8260B Tetrachloroethene (PCE) ND U 0.3 ug1L ND U 0.353 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8260B Toluene 26 0.3 uglL 27.7 0.298 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8260B trans-l,2-Dichloroethene ND U 0.4 uglL ND U 0.320 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B trans-l,3-Dichloropropene ND U 0.2 uglL ND U 0.280 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Trichloroethene (TCE) ND U 0.4 uglL ND U 0.408 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Trichlorofluoromethane ND U 0.5 uglL ND U 0.463 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8260B Vinyl chloride ND U 0.4 ug1L ND U 0.298 ug1L 

AA3-BED-MW-003 0113012005 14:OO SW8260B Xylenes, Total 120 0.3 uglL 132 0.768 uglL 

AA3-BED-MW-003 01130/2005 14:OO SW8270C 1,2,4-Trichlorobenzene ND U 1 uglL ND U 1.74 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8270C 1 ,2-Dichlorobenzene ND U 1 ug/L ND U 1.82 ug/L 

AASBED-MW-003 0113012005 14:OO SW8270C 1,3-Dichlorobenzene ND U 1 uglL ND U 1.63 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8270C 1 A-Dichlorobenzene ND U 1 ug1L ND U 1.79 uglL 

AA3-BED-MW-003 01/30/2005 14:OO SW8270C 2,4.5-Trichlorophenol ND U 1 ug/L ND U 5.39 uglL 

AA3-BED-MW-003 0113012005 14:OO SW8270C 2,4,6-Trichlorophenol ND U 1 uglL ND U 4.61 uglL 
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Location Date Time Method Analyte QA Result QA DL Units Primary Result Prim DL Units 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

AA3-BED-MW-003 0113012005 14:OO SW8270C 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

AA3-BED-MW-003 01/3012005 14:OO SW8270C 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

AA3-BED-MW-003 01/30/2005 14:00 SW8270C 

AA3-BED-MW-003 01/30/2005 14:00 SW8270C 

AA3-BED-MW-003 01/30/2005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 01/30/2005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14~00 SW8270C 

AA3-BED-MW-003 01130/2005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14:OO SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14:OO SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14:OO SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

AA3-BED-MW-003 0113012005 14100 SW8270C 

AA3-BED-MW-003 0113012005 14:00 SW8270C 

Qualified Data - Groundwater Samples, All Methods 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

2-Nitroaniline 

2-Nitrophenol 

3&4-Methylphenol 

3,3'-Dichlorobenzidine 

3-Nitroaniline 

4.6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ugIL 

uglL 

uglL 

uglL 

uglL 

uglL 

4.42 uglL 

4.48 uglL 

4.64 uglL 

2.44 uglL 

2.28 ug/L 

2.82 uglL 

4.38 ug1L 

2.08 uglL 

4.18 uglL 

3.06 ug/L 

4.05 ug1L 

4.52 ug1L 

7.25 uglL 

3.10 uglL 

4.91 uglL 

3.16 ug1L 

4.49 ug1L 

2.64 uglL 

3.37 uglL 

3.31 uglL 

4.57 uglL 

0.665 ug1L 

0.592 uglL 

0.663 uglL 

0.816 uglL 

0.730 uglL 

0.796 ug1L 

0.671 uglL 
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Location Date Time Method Analyte QA Result QA DL Units Primary Result Prim DL Units 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Benzyl butyl phthalate 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-ChloroisopropyI)ether 

bis(2-Ethylhexyl)phthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodimethylamine 

N-Nitroso-di-n-propylamine 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug/L 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

ug/L 

uglL 

ug1L 

ug1L 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 
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Location Date Time Method Analyte QA Result QA DL Units Primary Result Prim DL Units 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1.3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2.4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Amino-2.6-Dinitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Aluminum 

Aluminum (total) 

Antimony 

Antimony (total) 

Arsenic 

Arsenic (total) 

Barium 

Barium (total) 

Beryllium 

U 1 ug/L 

U 1 uglL 

U 1 uglL 

U 1 ug1L 

U 1 uglL 

U 0.16 ug/L 

U 0.11 uglL 

U 0.16 ug/L 

U 0.16 uglL 

U 0.16 uglL 

U 0.16 ug/L 

U 0.16 uglL 

U 0.16 ug/L 

U 0.16 uglL 

U 0.16 uglL 

U 0.16 ug/L 

U 0.1 ug1L 

U 0.16 ug/L 

U 0.16 uglL 

U 50 ug/L 

J 50 uglL 

U 5 ug/L 

U 5 ug/L 

U 3 uglL 

U 3 ug/L 

J 5 uglL 

J 5 uglL 

U 1 ug/L 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

ug/L 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

ug/L 

ug/L 

uglL 

uglL 

ug/L 

ug1L 

uglL 

uglL 

ug/L 

ug/L 

uglL 

uglL 

- - 
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Location Date Time Method Analyte QA Result QA DL Units Primary Result Prim DL Units 

Qualified Data 

01/25/2005 15:40 SW6010B 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW6010B 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW601 OB 

01/25/2005 15:40 SW6010B 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW6010B 

01/25/2005 15:40 SW6010B 

01/25/2005 15:40 SW6010B 

01/25/2005 15:40 SW601OB 

01/25/2005 1540 SW601OB 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW6OlOB 

01/25/2005 15:40 SW601OB 

01/25/2005 15:40 SW6010B 

01/25/2005 15:40 SW6010B 

- Groundwater Samples, All Methods 

Beryllium (total) 

Cadmium 

Cadmium (total) 

Calcium 

Calcium (total) 

Chromium 

Chromium (total) 

Cobalt 

Cobalt (total) 

Copper 

Copper (total) 

Iron 

Iron (total) 

Lead 

Lead (total) 

Magnesium 

Magnesium (total) 

Manganese 

Manganese (total) 

Nickel 

Nickel (total) 

Potassium 

Potassium (total) 

Selenium 

Selenium (total) 

Silver 

Silver (total) 

Sodium 

uglL 

ug/L 

uglL 

uglL 

uglL 

ug/L 

ug/L 

uglL 

uglL 

uglL 

ug/L 

ug/L 

uglL 

uglL 

ug/L 

uglL 

uglL 

ug1L 

ug/L 

uglL 

ug/L 

ug/L 

uglL 

ug/L 

ug/L 

uglL 

uglL 

ug/L 

ug/L 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 
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Sodium (total) 

Thallium 

Thallium (total) 

Vanadium 

Vanadium (total) 

Zinc 

Zinc (total) 

Mercury 

Mercury (total) 

PCB-1016 (Aroclor 1016) 

PCB-1221 (Aroclor 1221) 

PCB-1232 (Aroclor 1232) 

PCB-1 242 (Aroclor 1242) 

PCB-1 248 (Aroclor 1248) 

PCB-1254 (Aroclor 1254) 

PCB-1260 (Aroclor 1260) 

1 , I  ,I-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloro-l,2,2-TFA 

1,1,2-Trichloroethane 

1 , l  -Dichloroethane 

1 , I  -Dichloroethene 

1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1.2-Dibromo-3-chloropropane 

1.2-Dibromoethane (EDB) 

1,2-Dichlorobenzene 

1.2-Dichloroethane 

uglL 

uglL 

ug/L 

uglL 

ug1L 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

ug1L 

ug1L 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

ug/L 

ug1L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 
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Groundwater Samples, All Methods 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromochloromethane 

Brornodichloromethane 

Brornoform 

Brornornethane 

Carbon Disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-1.3-Dichloropropene 

Cyclohexane 

Dibrornochloromethane 

Dichlorodifluoromethane 

Ethylbenzene 

lsopropylbenzene (Cumel 

Methyl Acetate 

Methylcyclohexane 

Methylene Chloride 

uglL 

ug/L 

uglL 

uglL 

ug/L 

ug/L 

uglL 

ug/L 

ug/L 

uglL 

ug/L 

uglL 

ug/L 

ug/L 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

ug/L 

ug/L 

0.0961 uglL 

0.0933 uglL 

0.101 ug/L 

0.815 uglL 

0.187 ug/L 

0.393 ug/L 

1.73 uglL 

0.104 uglL 

0.159 ug/L 

0.141 uglL 

0.0990 uglL 

0.101 uglL 

0.118 ug/L 

0.111 uglL 

0.115 ug/L 

0.121 uglL 

0.120 uglL 

0.142 uglL 

0.0990 ug/L 

0.104 uglL 

0.0999 ug/L 

0.0874 uglL 

0.304 uglL 

0.164 uglL 

0.101 ug/L 

0.387 ug/L 

, 0.107 ug/L 

0.128 ug/L 
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AA3-GW003 01/25/2005 15:40 SW8260B Styrene ND U 0.3 uglL ND U 0.118 uglL 

AA3-GW003 01/25/2005 15:40 SW8260B Tert-Butyl Methyl Ether (MTBE) ND U 0.2 ug/L ND U 0.109 uglL 

AA3-GW003 01/25/2005 15:40 SW8260B Tetrachloroethene (PCE) ND U 0.3 uglL ND U 0.141 uglL 

AA3-GW003 01/25/2005 15:40 SW8260B Toluene ND U 0.3 ug/L ND U 0.119 ug/L 

AA3-GW003 01/25/2005 15:40 SW8260B trans-1 ,2-Dichloroethene ND U 0.4 uglL ND U 0.128 uglL 

AA3-GW003 01/25/2005 1340 SW8260B trans-l,3-Dichloropropene ND U 0.2 ug/L ND U 0.112 uglL 

AA3-GW003 01/25/2005 15:40 SW8260B Trichloroethene (TCE) ND U 0.4 uglL ND U 0.163 ug/L 

AA3-GW003 01/25/2005 15:40 SW8260B Trichlorofluoromethane ND U 0.5 uglL ND U 0.185 ug/L 

AA3-GW003 01/25/2005 1540 SW8260B Vinyl chloride ND U 0.4 uglL ND U 0.1 19 uglL 

AA3-GW003 01/25/2005 1540 SW8260B Xylenes, Total ND U 0.3 uglL ND U 0.307 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 1.2,4-Trichlorobenzene ND U 1 uglL ND U 1.74 ug/L 

AA3-GW003 01/25/2005 15:40 SW8270C 1,2-Dichlorobenzene ND U 1 uglL ND U 1.82 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 1,3-Dichlorobenzene ND U 1 uglL ND U 1.63 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 1.4-Dichlorobenzene ND U ND U 1.79 uglL 1 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 2,4,5-Trichlorophenol ND U 1 uglL ND U 5.39 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 2,4,6-Trichlorophenol ND U 1 uglL ND U 4.61 ug/L 

AA3-GW003 01/25/2005 1540 SW8270C 2,4-Dichlorophenol ND U 1 ug/L ND U 4.42 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 2,4-Dimethylphenol ND U 1 uglL ND U 4.48 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 2,4-Dinitrophenol ND U 10 uglL ND U 4.64 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 2,4-Dinitrotoluene ND U 1 uglL ND U 2.44 uglL 

AA3-GW003 01/25/2005 1540 SW8270C 2,6-Dinitrotoluene ND U 1 uglL ND U 2.28 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 2-Chloronaphthalene ND U 1 uglL ND U 2.82 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 2-Chlorophenol ND U 1 uglL ND U 4.38 ug/L 

AA3-GW003 01/25/2005 1540 SW8270C 2-Methylnaphthalene ND U 1 uglL ND U 2.08 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 2-Methylphenol (0-Cresol) ND U 1 uglL ND U 4.18 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 2-Nitroaniline ND U 1 uglL ND U 3.06 ug/L 

AA3-GW003 01/25/2005 15:40 SW8270C 2-Nitrophenol ND U 1 uglL ND U 4.05 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 3&4-Methylphenol ND U 1 uglL ND U 4.52 ug/L 
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AA3-GW003 01/25/2005 15:40 SW8270C 3,3'-Dichlorobenzidine ND U 1 ug/L ND U 7.25 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 3-Nitroaniline ND U 1 uglL ND U 3.10 ug/L 

AA3-GW003 01/25/2005 15:40 SW8270C 4,6-Dinitro-2-methylphenol ND U 1 ug/L ND U 4.91 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 4-Bromophenyl phenyl ether ND U 1 uglL ND U 3.16 uglL 

AA3-GW003 01/25/2005 15:40 . SW8270C 4-Chloro-3-methylphenol ND U 1 uglL ND U 4.49 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C 4-Chloroaniline ND U 1 ug/L ND U 2.64 ug/L 

AA3-GW003 01/25/2005 15:40 SW8270C 4-Chlorophenyl phenyl ether ND U 1 ug/L ND U 3.37 ug/L 

AA3-GW003 01/25/2005 15:40 SW8270C 4-Nitroaniline ND U 1 uglL ND U 3.31 ug/L 

AA3-GW003 01/25/2005 15:40 SW8270C 4-Nitrophenol ND U 5 uglL ND U 4.57 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C Acenaphthene ND U 1 uglL ND U 0.665 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C Acenaphthylene ND U 1 ug/L ND U 0.592 ug/L 

AA3-GW003 01/25/2005 15:40 SW8270C Anthracene ND U 1 ug/L ND U 0.663 ug/L 

AA3-GW003 01/25/2005 15:40 SW8270C Benzo(a)anthracene ND U 1 ug/L ND U 0.816 ug/L 

AA3-GW003 01/25/2005 15:40 SW8270C Benzo(a)pyrene ND U 1 uglL ND U 0.730 ug/L 

AA3-GW003 01/25/2005 15:40 SW8270C Benzo(b)fluoranthene ND U 1 ug/L ND U 0.796 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C Benzo(g,h,i)perylene ND U 1 ug/L ND U 0.671 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C Benzo(k)fluoranthene ND U 1 ug/L ND U 0.701 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C Benzoic acid ND U 1 ug/L ND U 6.40 ug/L 

AA3-GW003 01/25/2005 15:40 SW8270C Benzyl alcohol ND U 1 ug/L ND U 2.65 ug/L 

AA3-GW003 01/25/2005 15:40 SW8270C Benzyl butyl phthalate ND U 1 uglL ND U 2.91 ug/L 

AA3-GW003 01/25/2005 15:40 SW8270C bis(2-Chloroethoxy)methane ND U 1 uglL ND U 2.67 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C bis(2-Chloroethy1)ether ND U 1 uglL ND U 2.46 uglL 

AA3-GW003 01 /25/2005 15:40 SW8270C bis(2-ChloroisopropyI)ether ND U 1 ug/L ND U 3.19 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C bis(2-Ethylhexy1)phthalate ND U 1 uglL ND U 3.52 uglL 

AA3-GW003 01/25/2005 1540 SW8270C Carbazole ND U 1 ug/L ND U 2.25 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C Chrysene ND U 1 uglL ND U 0.808 uglL 

AA3-GW003 01/25/2005 15:40 SW8270C Dibenz(a,h)anthracene ND U 1 uglL ND U 0.717 uglL 

AA3-GW003 01 12512005 15:40 SW8270C Dibenzofuran ND U 1 uglL ND U 2.34 uglL 
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Diethylphthalate 

Dimethylphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodimethylamine 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4.6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

2-Nitrotoluene 

ug/L 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

ug/L 

uglL 

ug/L 

ug/L 

uglL 

ug/L 

uglL 

ug/L 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

uglL 

ug/L 

uglL 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

ug/L 

uglL 

ug/L 

ug/L 

uglL 

ug/L 
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-- 

3-Nitrotoluene 

4-Amino-2.6-Dinitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Cyanide 

uglL 

ug/L 

uglL 

ug/L 

ug/L 

ug1L 

0.365 uglL 

0.206 uglL 

0.179 uglL 

0.0676 ug/L 

0.107 uglL 

0.0830 uglL 

0.203 uglL 

0.0070 mg/L 
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