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I µg/L micrograms per liter 
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I 
CAMU Corrective Action Management Unit 
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EW extraction well 
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SECTIONl 

Introduction 

This Annual Report documents the groundwater monitoring, groundwater treatment 
system and bioventing system operation, hazardous waste generation and disposal, and site 
inspection and maintenance activities at the Penta Wood Products Site as performed-by 
CH2M HILL for the U.S. Environmental Protection Agency (USEPA) under Work 
Assignment 0/vA) No. 004-LRLR-0SWE. 

MKE\081770006 1-1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SECTION2 

2007 Groundwater Monitoring 

The seventh year of post-remedial action (RA) groundwater monitoring at the Penta Wood 
Products site included two groundwater sampling events. The semiannual gro:undwater 
sampling event was conducted at the Penta Wood Products Site in May 2007 and consisted 
of sampling at five monitoring wells, five residential wells, and one onsite potable well, 
along with static water level measurements collected at all monitoring wells, and product 
level measurements in wells with light nonaqueous phase liquid (LNAPL). The annual 
groundwater sampling event was conducted in September 2007 and consisted of sampling 
14 monitoring wells, 5 residential wells, and 1 onsite potable well; measuring static water 
levels in all monitoring wells; and measuring product levels in wells with LNAPL. This 
report presents the results of the two groundwater sampling events and includes tables and 
figures presenting historical groundwater data. It is an update of the previous year's report, 
retaining and updating evaluations based on the new data. 

The treatment system operated for approximately 1 year prior to September 2001, when it 
was shut down to allow for pilot testing and plant modifications intended to help meet 
effluent criteria. Since it was restarted on February 27, 2004, the treatment system has been 
running continuously with the exception of occasional down-time from routine 
maintenance and repairs. The September 2007 monitoring well results reflect approximately 
3.5 years of system operation since the groundwater treatment system was restarted. Future 
groundwater monitoring events will also evaluate impacts from the bioventing system 
which began operation in September 2007. 

During the groundwater sampling events, samples are collected to monitor groundwater 
contaminant levels. Parameters that are analyzed include pentachlorophenol (PCP); 
naphthalene; benzene, toluene, ethylbenzene, and xylene (BTEX); dissolved metals; and 
natural attenuation parameters (see the analytical results in Appendix A and B). Water level 
and LNAPL measurements are made to determine the remaining LNAPL thickness and the 
groundwater flow direction(s) in the unconfined and serniconfined aquifers. Water level 
measurements collected during each sampling event to assess groundwater flow direction 
are provided in Appendix C. 

Trends in the distribution and concentrations of PCP and other parameters are used with 
water level measurements to evaluate the effectiveness of the treatment system in capturing 
the impacted groundwater, also known as capture zone analysis. The capture zone analysis 
and parameters help to assess the effectiveness of the groundwater and LNAPL extraction, 
treatment, and natural attenuation. 

2.1 Water Levels and LNAPL Measurements 
Water levels in all monitoring wells were measured in May and September 2007. A water 
level indicator was used to measure the distance from the top of the inner well casing to the 
water surface. In wells where LNAPL has been previously detected, the depth to the 

MKE\081770006 2-1 
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product surface (if present) and water surface was measured from the top of the inner well 
casing using an oil/water interface probe. Water level and LNAPL measurements are 
provided in Appendix C. 

The following sections provide a discussion of LNAPL thickness and distribution, and effects 
of the groundwater extraction well network on the unconfined and serniconfined aquifers. 

2.1.1 Light Nonaqueous Phase Liquid Thickness 
In May 2007, LNAPL was observed in monitoring well MW-10S (0.58 feet), MW-18 (0.03 feet), 
MW-19 (0.54 feet) and MW-20 (1.2 feet). During September 2007, LNAPL was again observed 
in MW-10S (0.04 feet), MW-18 (0.16 feet), MW-19 (1.07 feet), and MW-20 (thickness not 
measurable due to the location of the groundwater sampling pump). Groundwater 
elevations, oil/ water interface measurement data, historic LNAPL thickness data, and other 
observations ·are included in Appendix C. 

The LNAPL thickness measured in 2007 is generally in the range of historic observations, 
although the LNAPL appears to be generally increasing in thickness in MW-19 and MW-20. 

, LNAPL thickness also appears to be generally decreasing in thickness in MW-18. MW-19 and 
MW-20 are located in the same general area of the Corrective Action Management Unit 
(CAMU) and are surrounded by extraction wells. The LNAPL appears to be pooling in the 
hydraulic capture zone resulting from the operation of the extraction wells and resulting in 
increased LNAPL thickness in the wells centrally located within the capture zone. MW-10S 
and MW-18 are located nearer the edge of the CAMU and outside the extraction wells. 

2.1.2 Unconfined Aquifer Hydraulic Capture 
To evaluate the hydraulic capture in the unconfined aquifer, potentiometric surface maps 
were created. Horizontal gradients were also calculated using wells located inside and 
outside the capture zone created by the extraction wells. 

Potentiometric Surface 
The water levels recorded in May and September 2007 continue to show a consistent capture 
zone in the unconfined aquifer resulting from the operation of the groundwater collection 
system. Optimization of the treatment system in August 2007 led to increased groundwater 
treatment system (including extraction wells) operation and an increase in the effective 
extraction rate. This is shown with an increase in the hydraulic capture zone between May 
2007 (Figure 1) and September 2007 (Figure 2). 

Groundwater in the unconfined aquifer displays a varied local flow pattern across the site. 
The May and September 2007 potentiometric surfaces indicate a groundwater divide 
existing beneath the site, running from the southwest to the northeast. Monitoring wells 
MW-09 and MW-16 exhibit the local groundwater highs within this divide, possibly 
indicating infiltration within the unconfined aquifer as a result of surface water runoff from 
the CAMU. The capture zone is bounded by MW-09 on the north, MW-16 on the west, 
MW-21 on the south, and MW-22 on the east as indicated by the lower water levels in the 
CAMU monitoring wells. 
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2-2007 GROUNDWATER MONITORING 

The effect of the discharge of the treated groundwater at the infiltration basin has continued to 
show minimal to no response on the unconfined aquifer. The variability of the water table 
surface observed in the unconfined aquifer in 2007 is likely a function of both the influence of 
the treatment system's pumping wells and varying surface infiltration rates across the site. 

Hydraulic Gradients 
Horizontal hydraulic gradients were calculated using monitoring wells screened in the 
unconfined aquifer located inside and outside the capture zone created by the extraction 
wells. The gradients were calculated for 2004 which represents the treatment system 
operation shortly after startup and for 2007. The calculated gradients are summarized in 
Table 1. 

TABLE 1 
Horizontal Hydraulic Gradients in the Unconfined Aquifer 
Penta Wood Products Site 

Monitoring Well Monitoring Well 
Gradients 

Outside Inside May May September September 
Capture Zone Capture Zone 2004 2007 2004 2007 

MW-16 MW-10S 0.0009 0.0019 0.0015 0.0016 

MW-6S MW-19 0.0019 0.0020 ~ 0.0026 

MW-22 MW-19 0.0012 0.0014 0.0013 0.0017 

MW-09 MW-05 0.0012 0.0013 0.0025 0.0020 

The horizontal gradients indicate that hydraulic capture was maintained to the same level 
or greater in 2007 than in 2004. The horizontal gradient calculated between MW-09 and 
MW-05 in September 2007 was slightly less than in 2004, although there was still a 
significant inward gradient at this location. The hydraulic gradients support the definition 
of the capture zone created by the extraction wells. 

2.1.3 Semiconfined Aquifer Hydraulic Capture 
To evaluate the hydraulic capture in the semiconfined aquifer, potentiometric surface maps 
were created. Horizontal gradients were also calculated using wells located inside and 
outstde the capture zone created by the extraction wells. 

Potentiometric Surface 
Groundwater in the serniconfined aquifer exhibited similar flow patterns between May 
(Figure 3) and September 2007 (Figure 4) with a groundwater divide that ran north-s~uth 
beneath the site intersecting the infiltration basin. West of this divide, groundwater flow 
was to the west and northwest. Water levels recorded near the extraction wells in September 
2007 indicate a localized groundwater depression on the eastern half of the divide that 
results from extraction well pumping. Treatment system optimization performed in August 
2007 led to increased operation levels and an increase in the effective extraction rate. This is 
shown with the localized depression in the area of the CAMU in September 2007. Continued 
pumping from extraction wells is expected to result in the continued presence or expansion 
of the localized depression in 2008. The May 2007 potentiometric surface is consistent with· 
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that observed in 2004 where little effect was observed from the groundwater extraction 
wells. The September 2007 potentiometric surface shows a capture zone around MW-10 
located near the extraction wells. 

The effect of the recharge from the infiltration basin continues to show an elevated 
potentiometric surface in this area. The effects of the infiltration basin do not impact the 
collection of contaminated groundwater by the groundwater collection system. 

Hydraulic Gradients 
Horizontal hydraulic gradients were calculated using monitoring wells screened in the 
semiconfined aquifer located inside and outside the capture zone created by the extraction 
wells. The gradients were calculated for 2004, which represents the treatment system 
operation shortly after startup, and for 2007. The calculated gradients are summarized in 
Table 2. 

TABLE 2 
Horizontal Hydraulic Gradients in the Semiconfined Aquifer 
Penta Wood Products Site 

Monitoring Well Monitoring Well 
Outside Inside May 

Capture Zone Capture Zone 2004 

MW-12 MW-10 -0.0005 

MW-14 MW-10 -0.0013 

MW-23 MW-10 -0.0005 

Gradients 

May September September 
2007 2004 2007 

-0.0019 -0.0034 0.0009 

-0.0011 0.0008 0.0007 

-0.0004 0.0007 0.0005 

Operation of the extraction wells is expected to result in a capture zone around the 
extraction wells. Treatment system optimizations performed in August 2007 resulted in 
increased treatment system and groundwater extraction well operation. This is shown with 
the positive horizontal gradients in September 2007 supporting potential for flow towards 
MW-10 and the capture zone. Continued pumping from extraction wells is expected to 
result in the continued presence or expansion of the localized depression in 2008. 

The hydraulic gradients support the conclusion from the potentiometric surface maps that 
the extents of the 2007 groundwater capture zone are similar to (May 2007) or greater than 
(September 2007) the extents of the 2004 groundwater capture zone. 

2.2 Groundwater Sampling and Analysis 
Groundwater analytical data is presented to evaluate the performance of the RA at the site. 
The data is analyzed in accordance with the following objectives: 
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2-2007 GROUNDWATER MONITORING 

• Evaluate the current monitoring data to determine whether the plume is declining in 
size since the February 2004 restart of the treatment system. 

• Evaluate the infiltration basin area to determine the effect of reinfiltration on 
groundwater quality. 

• Evaluate the influent data from the groundwater extraction system to determine the 
amount of PCP removed to date. 

• Identify changes needed to groundwater monitoring strategy. 

2.2.1 Residential Well Sampling Procedures 
Five residential wells and one onsite potable well were sampled during the semiannual 
sampling (May 2007) and annual sampling (September 2007). Severn Trent Laboratories 
(STL) of Chicago, Illinois, analyzed the samples. Residential well sample result packages 
were submitted to the USEP A Region 5 Central Regional Laboratory for data validation. 

Semiannual sampling (May 2007) results received from STL showed that PCP was present at 
low concentrations at one residential well (RW-01) and at the onsite potable well. PCP 
concentrations were 0.035 micrograms per liter (µg/L) in the residential well and 0.074 µg/L 
in the onsite potable well, both below the NR 140 Preventive Action Limit (PAL) of 0.1 µg/L. 
PCP at RW-01 and within the range of previous detections. No other site contaminants (BTEX 
or naphthalene) were detected in the semiannual residential well groundwater samples. 
Annual sampling (September 2007) results received from STL showed that PCP was not 
detected in the residential wells or in the onsite potable well. 

The residential well sample information (names, addresses, and telephone numbers) and the 
analytical results were submitted under separate cover to Tom Williams, USEPA Work 
Assignment Manager (W AM), on June 29, 2007, and October 24, 2007 (Appendix D). 

2.2.2 Monit~ring Well Sampling Procedures 
For the semiannual sampling round conducted in May 2007, five monitoring wells were 
sampled. The following monitoring wells were selected for this event: 

• MW-01 
• MW-12 
• MW-19 
• MW-21 
• MW-26 

MW-19 was chosen to represent the unconfined groundwater in the LNAPL area; MW-01, 
MW-12, and MW-21 were chosen to assess the impacts of plant operation to the perimeter of 
the plume, particularly in the direction of residential wells; and MW-26 was chosen to 
monitor groundwater quality near the treated water infiltration basin. Sampling of these 
wells was started on May 8 and completed on May 10. All monitoring wells were purged of 
at least three well volumes before sampling. MW-12 and MW-19 were purged and sampled 
with dedicated Grundfos pumps installed in 2005. The remaining monitoring wells were 
purged and sampled using disposable polyvinyl chloride (PVC) hailers. 

MKE\081770006 2-13 
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For the annual sampling event conducted during September 2007, 14 monitoring wells were 
sampled. The following monitoring wells were sampled for this event: 

• MW-02 • MW-12 

• MW-05 • MW-15 

• MW-06S • MW-16 

• MW-07 • MW-17 

• MW-10 • MW-19 

• MW-10S • MW-20 

• MW-11 • MW-26 

Sampling of the wells was completed between September 18 and September 20, 2007. MW-03 
was unable to be sampled because the well was dry. All monitoring wells, with the exception 
of MW-06S and MW-16, were purged and sampled with dedicated Grundfos Redi-Flo 2 
pumps, which were installed in 2005. Wells MW-06S and MW-16 were purged and sampled 
using disposable PVC bailers. 

With the installation of the new dedicated Grundfos Redi-Flo 2 MP1 pumps in 
September 2005, more representative sampling occurred because the task of bailing from 
these wells was eliminated. Bailing of wells that contained free product required repeatedly 
passing the bailer through the LNAPL to sample the groundwater. This caused the 
introduction of product to the sample and biased results higher than expected. The 
Grundfos Redi-Flo 2 pumps allowed for more reliable samples, which could result in lower 
results. 

The samples for each event were analyzed by STL of Chicago, Illinois. Quality control (QC) 
samples consisting of field blanks, duplicate samples, and matrix spike/matrix spike 
duplicate (MS/MSD) samples were collected at the frequency specified in the Sampling and 
Analysis Plan (CH2M HILL, 2000; revised February 2005). All mocitoring well and residential 
well sample result packages were submitted to the USEP A Region 5 Central Regional 
Laboratory for data validation. Results of the semi-annual and annual sampling events are 
discussed in the following section. 

2.2.3 PCP Plume 
The monitoring well analytical results tables presented in Appendix A are formatted into 
two unique tables: the May 2007 semiannual sampling results and the September 2007 
annual sampling results. 

To observe PCP trends over time, PCP concentration contours that exceed 1,000 µg/L are 
presented in Figure 1 of Appendix C. PCP concentration contours that exceed the Wisconsin 
NR 140 enforcement standard of 1 µg/L are presented in Figure 2 of Appendix C. The 1997 
contour represents baseline conditions prior to the operation of the groundwater extraction 
and treatment system. The 2006 contours are also presented to show changes in the contours 
over the last year. 

A comparison of the 1,000 µg/L PCP contour lines in Figure 1 for 1997, 2006, and 2007 
shows that the high concentration plume has shrunk from the 1997 baseline and from 2006 
to 2007. Larger annual reductions in plume size are not anticipated until a more significant 
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amount of LNAPL is removed, given the large mass of PCP that can solubilize from the 
LNAPL residual. 

The 2007 extent of the plume exceeding the 1 µg/L contour, as shown in Figure 2 
(Appendix C), remains similar to the 2006 contour. There continues to be a sharp decline in 
PCP concentrations between the high concentration area where LNAPL is present and the 
surrounding perimeter of the plume, that is, the 1-µg/L contour is only slightly larger than 
the 1,000-µg/L contour. This is likely due to a combination of the groundwater collection 
system drawing water towards the approximate center of the plume and biodegradation 
resulting from the availability of oxygen in groundwater around the plume perimeter. 

PCP trends are discussed below for individual monitoring wells within the PCP plume. 

MW-105 
Monitoring well MW-lOS has shown wide fluctuations in PCP during groundwater 
collection periods as that shown in Figure 5. Since 2002, the presence of LNAPL (sheen or 
measurable product) has been inconsistent at MW-lOS. The intermittent presence of LNAPL 
and change in sampling methods results in a wide range of PCP concentrations with 
concentrations significantly decreased since the use of a dedicated sampling pump. LNAPL 
was measured in MW-lOS in May 2007 at a thickness of 0.58 feet and a thickness of 0.04 feet 
in September 2007. The presence of free product is likely the result of extraction well EW-03 
pulling product towards it while actively pumping. Overall, PCP has declined from 
56,100 µg/L prior to groundwater extraction to less than the detection limit in 2005 (less 
than 0.11 µg/L) and was detected at 24 µg/L in September 2007. 

FIGURE 5 
MW-1 OS PCP Concentration and Groundwater Extraction Operating Period 
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MW-10 
PCP in monitoring well MW-10 increased from 9,530 µg/L shortly before the startup of the 
treatment system to 22,000 µg/L in August 2002 (see Figure 6). Concentrations in the well 
did not drop immediately, but by September 2003, concentrations had fallen to 9,000 µg/L. 
In September 2004, PCP concentrations at MW-10 increased to 38,000 µg/L. This is likely a 
result of the extraction system restart in February 2004. MW-10 is very near to extraction 
well EW-03, which pulls product toward it while actively pumping. In September 2006, a 
concentration of 23,000 µg/L was reported, but by September 2007, PCP concentrations at 
MW-10 decreased to 1,700 µg/L. 

FIGURE 6 
MW-10 PCP Concentration and Groundwater Extraction Operating Period 
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PCP in monitoring well MW-05 has dropped sharply from 20,600 µg/L prior to the 
groundwater treatment system operation to 31 µg/L in the most recent sample in September 
2007 (see Figure 7). This area of the plume is being remediated relatively quickly because of 
the nearby uncontaminated groundwater that is being drawn radially toward EW-02 and 
EW-05 since their activation in February 2004, thereby purging the aquifer of PCP. Free 
product has never been observed in this well. 

FIGURE 7 
MW-05 PCP Concentration and Groundwater Extraction Operating Period 
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MW-19 
LNAPL has been present in MW-19 since monitoring began making the evaluation of PCP 
trends difficult because any entrainment of LNAPL droplets in the sample will have large 
effects on PCP concentrations. The LNAPL has resulted in large variations in PCP 
concentrations (see Figure 8) that are not believed to be indicative of the dissolved phase 
groundwater concentrations. LNAPL continues to be observed in MW-19 (0.54 feet in May 
2007 and 1.07 feet in September 2007), but the variability of PCP concentrations appears to 
have been reduced since the installation of dedicated sampling equipment in the well in 
2005. The PCP concentrations were measured at 8,200 µg/L in September 2006 and 
3,500 µg/L in September 2007, which was the lowest PCP concentration that has been 
detected in this well. 

FIGURE 8 
MW-1 9 PCP Concentration and Groundwater Extraction Operating Period 
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MW-20 
LNAPL has also been present in MW-20 since monitoring began, with the exception of May 
2006, when the well was dry. As with MW-19, the LNAPL has resulted in large variations in 
PCP (see Figure 9) that are not believed to be indicative of dissolved phase groundwater 
concentrations. After eliminating bailer sampling methods with the use of dedicated 
Grundfos Redi-Flo 2 MPl pumps starting in 2005, the entrapment of LNAPL in 
groundwater samples from this well should be minimized. LNAPL was detected in MW-20 
in May at a thickness of 1.2 feet and was detected in September 2007. The LNAPL thickness 
was not able to be measured in September due to the LNAPL extending below the top of the 
groundwater sampling pump. PCP concentrations have declined since the installation and 
use of the dedicated sampling pumps, and in September 2007, PCP at MW-20 was detected 
at 9,500 µg/ L. 
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PENTA WOOD PRODUCTS SITE-2007 ANNUAL REPORT 

FIGURE 9 
MW-20 PCP Concentration and Groundwater Extraction Operating Period 
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2.2.4 Naphthalene 
Naphthalene was detected in six monitoring wells at levels above the reporting limits in 
2007: MW-05, MW-10, MW-105, MW-12, MW-19, and MW-20, with concentrations ranging 
from 0.71 µg/L in MW-12 to 71 µg/L in MW-20. All wells where naphthalene was detected 
are within the area of concentrated PCP (greater than 1,000 µg/L) . 

2.2.5 BTEX 
BTEX compounds were detected above the reporting limits at four monitoring wells in 2007. 
All wells where these compounds were detected were located within the area of 
concentrated PCP (greater than 1,000 µg/L). Benzene was not detected in any well. 
Ethylbenzene was detected in three monitoring wells (MW-10, MW-19, and MW-20) at 
concentrations ranging from 1.3 µg/L to 6.4 µg/L. Toluene was detected at two monitoring 
wells (MW-19 and MW-20) at concentrations ranging from 1.5 µg/L to 4.4 µg/L. Xylene was 
detected at four monitoring wells (MW-10, MW-12, MW-19, and MW-20) at concentrations 
ranging from 1.9 µg/L to 62 µg/L. 

2.2.6 Dissolved Metals 
In previous years, both total and dissolved metals analyses were performed on samples 
collected from monitoring wells. Beginning in 2006, total metals analyses have been 
removed from the sampling plan, as they are often biased high as a result of the frequent 
presence of suspended solids. Suspended solids often have a significant impact on total 
metals concentrations and are therefore not indicative of actual groundwater conditions. 
Dissolved arsenic, copper, iron, manganese, and zinc were sampled in May and September 
2007. 

Arsenic 
Dissolved arsenic was detected in seven monitoring wells: MW-02, MW-08, MW-10, MW-11, 
MW-12, MW-15, and MW-17, with concentrations ranging from 0.61 µg/L to 1.2 µg/L, all 
below the Wisconsin Department of Natural Resources (WDNR) PAL of 5 µg/L. The 
samples from the on-site potable water well (DW-01) reported concentrations of 0.63 µg/L 
in September 2007. 

2-18 MKE\081770006 
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Copper 
In May and September 2007, dissolved copper was detected in four monitoring wells: MW-
09, MW-10, MW-12 and MW..:19, with concentrations ranging from 2.1 µg/L to 5.9 µg/L. 
Dissolved copper at all monitoring wells was below the WDNR PAL of 130 µg/L and the 
site's reporting limit of 10 µg/L. 

Samples collected from the on-site potable water well (DW-01) reported concentrations of 
100 µg/L in May 2007 and 89 µg/L in September 2007. This well is not used to monitor site 
cleanup performance parameters, and copper is expected to be found at a higher level than 
that in typical groundwater because copper piping was used to provide water service 
throughout the building, where the samples were collected. 

Iron 
In September 2007, dissolved iron was detected above the WDNR Enforcement Standard 
(ES) of 0.3 milligrams per liter (mg/L) in the following three wells: MW-10 at 0.55 mg/L, 
MW-06S at 0.51 mg/L, and MW-05 at 25.0 mg/L, the highest reading observed in this well. 
In addition, dissolved iron was detected in MW-07 at 0.26 mg/Land MW-08 at 0.21 mg/L. 
As discussed below under Natural Attenuation Parameters, reducing conditions were 
observed in MW-05 during the September 2007 sampling event, which resulted in elevated 
dissolved iron concentrations. 

Manganese . 
In May and September 2007, dissolved manganese exceeded the WDNR ES of 0.05 mg/L at 
seven wells (MW-05, MW-06S, MW-10, MW-10S, MW-12, MW-19, and MW-20) :i;anging 
from 0.2 mg/L (MW-06S) to 7.6 mg/L (MW-05). An additional six monitoring wells (MW-
01, MW-02, MW-07, MW-08, MW-09 and MW-13) had dissolved manganese detected at 
concentrations ranging from 0.02 mg/L to 0.0024 mg/L below the WDNR ES of 0.05 mg/L. 
The on-site potable water well (DW-01) was detected at a concentration of 0.0063 mg/Lin· 
May 2007. 

Zinc 
In May 2007 and September 2007, dissolved zinc was detected in five monitoring wells 
(MW-06S, MW-07, MW-12, MW-13, and MW-21) ranging from 4.2 µg/L to 7.0µg/L. There 
were no WDNR PAL (2.5 mg/L) or ES (5.0 mg/L) exceedances of dissolved zinc in any 
monitoring wells. The samples from the on-site potable water well (DW-01) reported 
concentrations of 0.620 mg/Lin May 2007 and 1.10 mg/Lin September 2007. This well is 
not used to monitor site cleanup performance parameters and may not be representative of 
groundwater because it must pass through metal piping to provide water service to the 
building, where the sample was collected. 

2.2.7 Natural Attenuation Parameters 
Natural attenuation is a remediation approach that relies on natural processes that work to 
reduce mass and concentration of contaminants in soil and groundwater. Natural 
attenuation processes include dispersion, dilution, abiotic transformation, volatilization, 
sorption, and biodegradation. Biodegradation is often the most important process for 
compounds that can be transformed or reduced l;>y indigenous microorganisms. 

MKE/081770006 2-19 



PENTA WOOD PRODUCTS SITE-2007 ANNUAL REPORT 

Appendix B contains a table presenting the natural attenuation parameters for each well as 
measured in 1997, 2000, 2001, 2002, 2003, 2004, 2005, 2006, and 2007. 

Limitations in Field Measurements of Natural Attenuation Parameters 
The natural attenuation parameters measured in the field may not be truly representative of 
groundwater because of the limitations that exist in measurement methods. Installation of 
the new dedicated Grundfos Redi-Flo 2 MP1 pumps in 2005 has greatly reduced the 
potential for measurement-induced errors in natural attenuation parameters. Use of these 
dedicated pumps minimizes suspended solids in samples and decreases aeration during 
sample collection. Dissolved metals will again be representative of groundwater because of 
new pump installation. Dedicated downhole Grundfos Redi-Flo 2 pumps are installed in 
MW-03, MW-05, MW-07, MW-08, MW-09, MW-10, MW-10S, MW-11, MW-12, MW-15, MW-
17, MW-19, MW-20, and MW-26. 

Oxidation/Reduction 
Evaluation of the data generated during 2007 suggested that areas at the perimeter of or 
outside the PCP plume are under slight to strong oxidizing conditions. Oxidation-reduction 
potential at wells in the most concentrated area of the PCP plume (greater than 1,000 µg/L) 
has not been measured, due to the possibility of LNAPL affecting the field measurements. It 
is expected that the wells within the most concentrated area of the PCP plume would exhibit 
reducing conditions. This is supported by reducing conditions measured in MW-05, located 
near the fringe of the PCP plume, and MW-8, located adjacent to the infiltration basin. 

Chloride 

Elevated chloride concentrations are an indicator of PCP degradation. About 700 µg/L of 
chloride is produced for each 1,000 µg/L of PCP degraded. Generally, chloride is higher at 
the plume interior wells than at the perimeter wells. In 2007, the semi-confined wells had 
chloride le;vels ranging from 4.7 mg/L to 29 mg/L. The unconfined wells ranged from 
2.2 mg/L to 33 mg/L with the highest levels reported in MW-21 (near Daniels 70), MW-26 
(near the infiltration basin), and MW-06S (in the CAMU). Historically, MW-03 and MW-21 
have reported the highest chloride levels, possibly because of their proximity to the 
highway where influence from seasonal road salting may be causing elevated chloride 
concentrations. MW-03 was not sampled in September 2007 because it was dry. 

Since the beginning of groundwater extraction, correlation between PCP degradation and 
chloride pro_duction has been difficult because, as chloride is produced, it is removed by the 
extraction system, creating a net effect that is difficult to discern. 

Nitrate 
In 2007, nitrate levels remained relatively low, ranging from non-detectable (less than 
0.1 mg/L) to 5.7 mg/L, and remaining comparable to concentrations observed in 2006. 

Methane 
Methane, a product of anaerobic degradation, was detected in four wells in September 2007 
(MW-05, MW-06S, MW-07, and MW-10) at low concentrations ranging from 2.4 to 9.8 µg/L. 
The absence of methane at or above the detection limit in most wells suggests that 
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degradation is occurring primarily under nonrnethanogenic, anaerobic iron, or sulfate­
reducing conditions, or potentially, under aerobic degradation. 

Sulfate 
Once oxygen and nitrate are depleted, sulfate can also be used as an electron acceptor. 
Sulfate continues to fluctuate within the plume and has not shown any clear trends. Sulfate 
levels in 2007 are similar to previous years. 

2.2.8 Groundwater Quality near the Infiltration Basin 
Large quantities of treated groundwater have been discharged at the site's infiltration basin 
since the beginning of operation. Approximately 100 million gallons (MG) of groundwater 
have been reinfiltrated from 2000 through 2007. The water would be expected to displace 
groundwater over a considerable area. Assuming that a 20-foot thickness of the aquifer is 
affected, the area occupied by 100 MG equals roughly 50 acres. The reinfiltration of the 
treated groundwater helps to maintain a water balance to offset the extracted volume of 
water. 

Unconfined Aquifer 
MW-26 is used to determine the effects that the infiltration basin has on the unconfined 
aquifer in the area. PCP in MW-26 has remained similar to background levels. Iron 
concentrations have dropped significantly at MW-26. This was also expected because the 
aeration of the groundwater results in precipitation and removal of iron from treated 
groundwater. Nitrate concentrations have also dropped as expected because the source area 
groundwater has minimal nitrate. 

The water discharged at the infiltration basin had been previously extracted from an area of 
high PCP concentrations and treated to remove dissolved PCP. Chloride does not change 
significantly during the treatment of the extracted groundwater. A baseline chloride 
concentration was not measured in this well prior to the operation of the groundwater 
treatment system. However, chloride concentrations decreased from 30 mg/Lin 2001 to 
11 mg/Lin 2003 while the treatment system was shut down and being expanded. Chloride 
concentrations increased after the treatment system was restarted in 2004 and have ranged 
from 17 to 29 mg/L with the most recent concentration of 25 mg/Lin September 2007. 

Semiconfined Aquifer 
MW-08 is used to determine the effects of the infiltration basin on the semiconfined aquifer. 
MW-08 is sampled annually for PCP and natural attenuation parameters. PCP in MW-08 has 
remained similar to background levels. Sulfate concentrations have increased from a 
background value of less than 10 mg/L to a high of 87 mg/Lin September 2007. The water 
discharged at the infiltration basin was extracted from an area of high PCP concentrations 
and treated to remove dissolved PCP. Chloride does not change significantly during the 
treatment of the extracted groundwater. The background chloride level of 4.2 mg/L 
measured in 1997 has increased to 21 mg/Lin 2007 with a steady increase since 2002. 

Another benefit of reinfiltrating groundwater is that treatment results in aeration and 
reoxygenation of the groundwater. Dissolved oxygen has generally increased in MW-08. A 
groundwater divide in the semiconfined aquifer exists at the location of the infiltration 
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basin; therefore, a portion of this oxygenated water should flow towards the extraction wells 
and the PCP plume and provide a supply of oxygen for aerobic biodegradation of the PCP. 

2.3 Summary 
Groundwater treatment system optimization in August 2007 led to more continuous 
operation and an increased capture zone. The increased capture zone was observed with 
potentiometric surface maps in September 2007 and greater horizontal gradients in 
September 2007 in both the unconfined and semiconfined aquifers. In addition, LNAPL 
thicknesses appear to increasing in the central area of the CAMU where the depression 
induced by the groundwater extraction wells is the greatest. Evaluation of the concentration 
trend data in conjunction with the water level and LNAPL measurements indicate that the 
groundwater treatment system is maintaining capture and the plume boundary is gradually 
decreasing. 

Results from the residential wells that were sampled in May and September 2007 indicate 
the presence of PCP at very low concentrations in one residential well (less than half of the 
NR 140 PAL of 0.1 µg/L) and the onsite potable well. The PCP concentrations are within the 
range previously detected in these wells. 

The PCP plume exceeding 1,000 µg/L has continued to shrink since 1997 and 2006 as a 
result of continued groundwater extraction and natural attenuation. In addition, the use of 
dedicated Grundfos pumps since 2005 has resulted in more representative groundwater 
concentrations, particularly within the extents of the LNAPL. The most significant changes 
in the high concentrations have been in the areas of high PCP concentration. The extent of 
the plume, as defined by the 1 µg/L contour has also continued to shrink since 1997 and 
2006. 

More rapid plume remediation is limited by the continued dissolution of PCP from the 
LNAPL. Naphthalene and BTEX were present in several wells in the area of concentrated 
PCP. They are not present in any of the monitoring wells along or outside the plume 
perimeter. 

Evaluation of the natural attenuation parameters revealed similar conditions as those in 2006 
with the only exception being that in MW-05, located near the PCP plume perimeter, 
conditions appear to have returned to reducing conditions which were not observed in 2006. 

2.4 Recommendations 
It is recommended that the steps recommended in 2005 to minimize the impact of laboratory 
analytical contaminant carryover during PCP analysis should be continued. It is important 
that lower concentrations of PCP be accurately determined in groundwater beneath the site. 
Samples should continue to be submitted in three groups representing PCP concentrations 
from low to high and will be analyzed in that order. The sample groupings are as follows: 

1. Wells with PCP levels less than 100 µg/L 
2. Wells with PCP levels greater than 100 µg/L and no LNAPL in the well 
3. Wells with LNAPL 
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2-2007 GROUNDWATER MONITORING 

A proposed monitoring well reduction to the sampling program was proposed on August 24. 
Where multiple wells are located in the same area and screened in the same aquifer, the 
sampling program will be streamlined to eliminate redundant wells that are not providing 
additional benefit to the monitoring program. The proposal was approved by USEP A and 
WDNR and will be implemented in 2008. 

In addition, the bioventing system will operate in 2008 in conjunction with the LNAPL 
recovery to maximize the biodegradation of LNAPL in the unsaturated zone. The 
bi9venting system startup in 2007 and continued operation for 2008 is discussed in the 
following sections. 
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SECTION3 

Treatment System Operation and Maintenance 

The treatment system at Penta Wood consists of groundwater extraction and treatment, 
LNAPL recovery, and bioventing. The groundwater extraction system extracts and treats 
groundwater containing dissolved phase PCP and depresses the groundwater table. The 
depressed groundwater table causes the LNAPL to pool at the LNAPL extraction wells 
where it is extracted and pumped to the groundwater treatment building until it is disposed 
of offsite. The depressed water table also exposes more of the LNAPL smear zone at the 
current water. The bioventing system was installed to provide oxygen for the aerobic 
biodegradation of residual diesel fuel petroleum hydrocarbons and PCP in the LNAPL 
smear zone. 

The following sections describe the performance and activities related to the operation of 
the groundwater extraction and bioventing system. 

3.1 Groundwater Extraction System 
The groundwater extraction system was operated between September 27, 2000 and 
September 27, 2001. After 1 year of operation, the system was shut down and the 
groundwater treatment system was redesigned to include additional pretreatment. The 
groundwater treatment system was restarted on February 27, 2004 after construction 
activities were completed. The groundwater treatment system operated intermittently from 
February to mid-July 2004, and began consistent operation starting in late July 2004. From 
2004 through 2007, the extraction system has operated consistently with the exception of 
shutdowns for routine maintenance and service or as a result of system alarms. The 
following section describes the groundwater extraction system performance, which includes 
the estimates of groundwater and PCP extracted, operational and maintenance items, and a 
discussion of the LNAPL and groundwater extraction wells. 

3.1.1 Groundwater Extraction System Performance 
The groundwater extraction system was operated between September 27, 2000, and 
September 27, 2001, for a total of 280 days, with flow rates ranging from 35 gallons per 
minute (gpm) to 120 gprn during operation. A total volume of 30 MG of groundwater, or 
roughly 2 pore volumes of the extraction zone, was removed. PCP influent concentrations 
were typically in the 5,000 to 14,000 µg/L range. Based on this information, the estimated 
PCP mass removed was about 2,500 pounds (lbs) (see Table 3). 
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TABLE 3 
PCP Mass Removed with the Groundwater Extraction System: September 27, 2000-September 27, 2001; and 
February 27, 2004-December 31, 2007 
Penta Wood Products Site 

Volume of 
Groundwater Average PCP Influent PCP Mass 

Extracted Concentration Rem_oved 
Operation Period (gallons) (µg/L) (lbs) 

09/27/2000 to 12/18/2000 11,712,960 a 12,535 1,224 

02/02/2001 to 02/08/2001 691,200 a 12,535 72 

03/16/2001 to 06/10/2001 9,288,000 a 10,356 802 

06/15/2001 to 09/27/2001 6,822,720 a 7,535 429 

Total PCP Mass Removed from 2000 to 2001 2,527 

02/27/2004 to 12/31/2004 18,548,154 9,227 1,427 

01/01/2005 to 12/31/2005 21,374,796 7,300 1,301 

01/01/2006 to 12/31/2006 14,759,392 6,425 791 

01/01/2007 to 12/31/2007 16,551,336 3,557 491 

-Total PCP Mass Removed 2000 to 2007 6,536 

a Volumes are estimated 
b Values were revised based on measured volumes. Values previously reported were based on estimated 
volumes. 

b 

b 

b 

Since the system was restarted in 2004, the system has extracted over 71 MG of 
groundwater, or approximately 5 pore volumes. In 2007, the system extracted over 16.5 MG 
(over 1 pore volume) and groundwater extraction rates generally ranged from 40 to 70 gpm 
with an average of 62 gpm while the system was operating. The effective extraction rate 
over 2007, which includes time for when the extraction wells were not operating, was 
36 gpm. With consistent operation, the groundwater extraction system maintained capture 
of the PCP plume as discussed in the previous section. 

PCP influent concentrations in 2007 ranged from 840 to 6,800 µg/L, with an average 
concentration of 3,557 µg/L. As a result of the system operation, the average PCP influent 
concentration has decreased since the groundwater extraction system was restarted in 2004. 
The estimated PCP mass removed was approximately 490 lbs in 2007 and 6,500 lbs since the 
groundwater extraction began in 2000 (see Table 3). This represents removal of about 
90 percent of the dissolved phase PCP mass that was present in 2000 prior to the operation 
of the extraction system. However, as shown in Table 4 on the following page, it is 
estimated that there is considerably more PCP mass adsorbed on the aquifer matrix 
(2,100 lbs) than in the groundwater (790 lbs). All the remaining PCP mass is present in the 
LNAPL residual zone (10,000 lbs). It should be noted that the contaminant mass estimates 
are based on many simplifying assumptions and expected to be accurate only to within a 
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TABLE4 
Estimate of 2007 Saturated Zone Contaminant Mass 
Penta. Wood Products Site 

Unconfined Unconfined Unconfined Unconfined Semiconfined Semiconfined Semiconfined Semiconfined 
MW-105, 19, 20 MW-65, PW01 MW-3 MW-16 MW-5,10,18 MW-6, PW-01 MW-3 MW-12 

Contaminant Parameter (Area 1)• (Area 2) (Area 3)b (Area 4) (Area 1) (Area 2) (Area 3)b (Area4) 

Aquifer Media 
Volume (ft\ 3,540,000 2,790,000 1,800,000 6,100,000 5,900,000 4,650,000 3,000,000 10,200,000 

Aquifer Water 
Volume (ft3): 

1,416,000 1,116,000 720,000 2,440,000 2,360,000 1,860,000 1,200,000 4,080,000 

Mass in 2007 (4th Year Following Groundwater Extraction System restarted in February 2004) Based on Groundwater Sampling in September, 2006 

PCP Cone. (µg/L) 4,341 0.1 0.2 866 1,100 

K/ = 0.60 Mass in soil (lb) 

Mass in GW (lb) 

Total Mass (lb) 

1,024 

382.7 

1,407 

a LNAPL product present in all three wells in this· subarea. 

0 

0.0 

0 

b MW3 could not be sampled during the September 2007 sampling event. 
c Kd from Hydrogeologic Investigation, December 1994. 

Notes: 

0 

0.0 

0.0 

0 

0.0 

0.1 

340 

127.2 

467 

0 

0.0 

0 

0 

0.0 

0.0 

748 

279.4 

1,027 

Total 
Contaminant 

Mass (lb) 

2,112 

789 

2,902 

Contaminant mass estimates are based on many simplifying assumptions and are expected to be accurate only to within a one order-of-magnitude range. As a 
result, they are intended as general comparisons of the relative significance of contaminant mass in different media. 

Soil Density= 1.78 grams per cubic centimeters (g/cm\ ft3 = cubic feet; GW = groundwater 
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TABLE 5 
Summary of 2007 PCP Mass Estimates 
Penta Wood Products Site 

Penta Wood Products Site 

LNAPL Residual Zone 

Saturated Zone-Adsorbed 

Saturated Zone-Dissolved 

Total PCP Mass in the LNAPL residual zone and the 
saturated zone. 

Removed by LNAPL Recovery System through 2007 

Removed by GW Extraction System through 2007 

September 2007 
PCP Mass (lb) 

10,100 

2,100 

790 

13,000 

4,900 

6,500 

Notes 

Based on original mass less the mass estimated from recovered LNAPL. 

Based on groundwater concentration and a PCP Ki of 0.6. 

Based on weighted average groundwater concentrations. 

Assuming 50% of recovered liquid is LNAPL and LNAPL is 5% PCP. 

Estimate was revised based on actual GW extraction volumes from 2004 through 
2007. 

Note: Contaminant mass estimates are based on many simplifying assumptions and ~re expected to be accurate only to within a one order-of-magnitude range. -
As a result, they are intended as general comparisons of the relative significance of contaminant mass in different media. 

3-4 MKE/081770006 

- - .. .. - - ,. ....... - - - ·-



I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ TREATMENT SYSTEM OPERATION AND MAINTENANCE 

one order-of-magnitude range. As a result, they are intended for general comparisons of the 
relative significance of contaminant mass in different media. The dedicated sampling 
pumps allowed have generally resulted in a decrease in measured PCP concentrations and it 
may be possible to redefine the areas in Table 4 in the future for better estimates of saturated 
zone contaminant mass. 

Table 5 summarizes the PCP mass estimate for 2007 at the Penta Wood Site. The volume of 
liquid waste that was obtained from the separator can be used to make a rough estimate of 
the volume of LNAPL that was removed by groundwater extraction. While the plant was 
operating in 2007, approximately 6,990 gallons of liquid waste were captured in the 
separator; if the assumption is made that one-half of this waste was water, then roughly 
3,495 gallons of LNAPL were removed. Assuming an LNAPL density of 0.84 grams per 
cubic centimeter (g/ cm3) and a PCP concentration of 5 percent, this volume equates to about 
1,224 lbs of PCP present in LNAPL removed in 2007. An estimated 4,869 lbs of PCP have 
been removed by LNAPL recovery since 2004. 

3.1.2 Groundwater Treatment System Operation and Maintenance 
In the first half of the year, carbon changeout on the lead 10,000-lb carbon vessels were 
required every 4 to 5 weeks because of excessive pressure loss in the carbon vessels. The 
pressure loss is believed to be due to solids accumulating in the upper portion of the vessel 
and resultant clogging of the carbon pore spaces. While troubleshooting the source of the 
solids loading, interim modifications to the operation were evaluated to reduce the carbon 
changeout and disposal cost. 

During the May 16, 2007 carbon changeout, only the top 25 percent of carbon bed 
(approximately 2 feet of material) in the lead 10,000-lb vessel was replaced. This vessel 
remained in lead mode, and operating differential pressure was within normal ranges 
following this partial carbon replacement. Operating differential pressure increased during 
the subsequent 4-week period, and a complete carbon changeout was made on the lead 
vessel on June 12, 2007. This partial changeout schedule was repeated with July 13 (partial) 
and August 7 (full) carbon vessels changeouts. 

Jar testing was performed on July 30 and 31 to evaluate the solids loading to the carbon 
vessels. The data collected during the jar testing was used to optimize the current chemistry 
approach, as needed, to improve system operation. During the jar testing, it was identified 
that the pH probes in the coagulation tank had gone bad and were reading approximately 1 
pH unit below the actual pH. The pH probes were replaced and the result of the pH 
correction was increased system operation and a reduced carbon changeout frequency 
which eliminated the need to continue the partial carbon changeout schedule. 

The groundwater treatment system operation continued to improve from mid-August 
through November. The reduced solids loading allowed pressure increases in the lead 
carbon vessel to stabilize so the lead carbon vessel could last 7 weeks and treat 3.2 MG of 
water before requiring a changeout. Carbon changeouts had been previously required 
approximately every 5 weeks and typically only treated approximately 1.5 MG of water 
over that period. 

The system experienced some mechanical issues at the end of November and in December 
that resulted in down time in December. 
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3.1.3 Groundwater and LNAPL Extraction Wells 
In May, an LNAPL recovery test was performed to determine if the LNAPL recovery could 
be enhanced by increasing the groundwater extraction rate. Increasing the groundwater 
extraction rate at EW-05 from 10 gpm to 20 gpm resulted in a greater accumulation of 
LNAPL in the well. The test showed that the LNAPL was recovered as a higher percentage 
of the extracted fluid; however, the extracted fluid recovered at a slower rate. As a result, 
there was no observed change in the LNAPL recovery rate, with 0.017 gpm of LNAPL 
recovered with the extraction well operating at 10 gpm and 0.015 gpm LNAPL recovered 
with the extraction well operating at 20 gpm. 

LNAPL removal performance can be improved by routinely adjusting the LNAPL pump 
depth to account for water level fluctuations. The LNAPL pumps have the intake at the top 
of the pumps and if the water level changes significantly, the pump depth may be too deep 
or shallow and pump only water or not pump at all. In August, a Standard Operating 
Procedure (SOP) was developed to raise or lower the LNAPL pumps monthly to ensure the 
pump is at the appropriate depth. In order to allow this activity to be performed by the site 
operator easily and safely without any confined space issues, winches were installed and 
connected to the pumps in EW-5, EW-6, and EW-10. A winch will be installed in 2008 at 
EW-4, which also has an active LNAPL pump, to allow for the adjustment of the pump 
depth in this well. 

3.2 Bioventing System 
The bioventing system was installed to provide oxygen for the aerobic biodegradation of 
residual diesel fuel petroleum hydrocarbons and PCP in the LNAPL smear zone. As the 
groundwater extraction system extracts and treats groundwater containing dissolved phase 
PCP, the groundwater table is depressed exposing more of the LNAPL smear zone at the 
current water table to the air supplied by the bioventing system. 

The bioventing system was started up during the week of September 24, 2007 and operated 
until December 18 when it was shut down for the winter due to the frozen ground surface. 
Specific information on startup and maintenance of the bioventing system is provided in 
AppendixE. 

3.2.1 Startup 
The bioventing start-up objectives listed in the Bioventing Startup Work Plan were as follows: 

• Determine whether methane or other potentially explosive gasses are present in the 
subsurface and if so, whether they may pose an explosive hazard at the onsite treatment 
system building or the nearby residential buildings. 

• Determine whether bioventing increases subsurface temperatures to the point that 
subsurface ignition of wood chips in the CAMU could occur. 

• Determine whether the bioventing system affects LNAPL thickness or results in the 
spreading of LNAPL. 
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The bioventing system was started up during the week of September 24 with the blower 
operating during daylight hours Monday through Friday so the system and soil gas could 
be monitored during the startup period. During the initial startup, readings were taken in 
each of the wells periodically throughout the day, as long as the system was running. The 
system ran fairly continuously until October 12, and was only shut off for the weekends 
when gas monitoring did not take place. 

During the bioventing startup, the soil gas monitoring did demonstrate the presence of 
methane in the shallow subsurface in the wood chip area of the CAMU. It was apparent that 
the methane was easily escaping through the CAMU surface prior to migrating laterally. 
Soil gas monitoring did not show migration of methane in the subsurface to the critical 
monitoring points adjacent to the treatment building or at the property boundary during 
syste:m operation. The start-up monitoring demonstrated that there was not an explosive 
hazard at these locations as a result of bioventing system operation. 

Baseline temperatures were collected from each soil gas well prior to bioventing startup. 
Temperatures were collected initially at all the soil gas wells while the system was running 
and later temperatures were collected at only the shallow wells where the concern was 
greatest. Temperature increases of 5 Celsius degrees in a 24-hour period or any temperature 
recorded that exceeded 75 Celsius degrees would warrant an immediate system shut down 
due to the potential fire hazards. However, during bioventing system operation, 
temperatures never changed enough to cause a concern. 

During the bioventing system startup, no migration of LNAPL was observed. The 
bioventing system also did not appear to have an appreciable effect on the LNAPL thickness 
in the four monitoring wells that have historically had LNAPL present (MW-10S, 18, 19, and 
20). 

After the objectives of the Bioventing Startup Work Plan were met and it was determined that 
the operation of the bioventing system did not pose a hazard, the bioventing system began 
continuous operation on October 15, 2007, at which point the system remained on during 
weekend intervals as well. 

3.2.2 Soil Gas Monitoring 
The bioventing system ran for a total of approximately 20 hours before a significant change 
in the gas composition of the intermediate, deep, and certain shallow soil gas monitoring 
wells was observed. Shallow wells located in the wood chip area showed significant 
changes in gas composition approximately 100 hours after the system started. In general, it 
was found that shallow bioventing wells located in the wood chip area (SG-04S, SG-07S, and 
SG-22) began with a higher methane and carbon dioxide concentration and no oxygen. 
Table 6 provides a summary of the baseline measurements prior to startup, measurements 
during bioventing operation, and measurements on December 18 after the bioventing 
system had been down for approximately one month. 

Over the course of the approximately 2 months of the bioventing system operation, carbon 
dioxide and methane levels decreased in all bioventing wells; however, the oxygen levels at 
shallow wells SG-04S, SG-07S, and SG-22 located within the wood chip area remained at 
zero percent. All intermediate wells, deep wells, and shallow wells located outside of the 
wood chip area exhibited similar changes in gas composition with each other. They all 
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followed the pattern of increasing oxygen levels and decreasing carbon dioxide levels 
throughout the months of bioventing activity. Oxygen generally stabilized for each well at 
approximately 20 percent. Methane was not detected in any of these wells. 

The bioventing system did not operate from November 24 through December 18 due to 
mechanical and electrical issues. After the repairs were completed, soil gas measurements 
were collected on December 18 to evaluate the current methane concentrations and the 
oxygen consumption in consideration of bioventing system operation over the winter 
months. Soil gas measurements from the deep and intermediate wells on December 18 
showed no drop in oxygen levels from the soil gas measurements on November 19prior to 
the shutdown of the bioventing system. However, shallow wells located in the wood 
chip area (SG-22 and SG-07S) showed increases in methane (5.8 to 8.6 percent and 0.5 to 5.6 
percent, respectively). 

Operation of the bioventing system with methane still present in the subsurface during the 
winter months is a safety concern because the frozen ground surface would result in greater 
lateral methane migration, possibly to the thawed ground below the treatment building. 
Because the most important objective of the bioventing system (to maintain oxygen 
concentrations above 5 percent at the deepest portions of the unsaturated zone where a 
smear zone of LNAPL is p'resent) was being met with the system off and because of the 
potential safety hazard, the bioventing system was turned off on December 18 for the 
winter. 

Based on the relatively low oxygen utilization rate, the oxygen is not expected to drop 
below the 5 percent minimum level for aerobic biodegradation in the deep and intermediate 
zones while the bioventing is down for the winter months. The bioventing system can 
remain off throughout the winter without appreciably affecting the biodegradation of PCP 
in the subsurface. 
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TABLE 6 
Bioventing System Soil Gas Measurement Summary 
Penta Wood Products Site 

02 (%) CO2(%) CH4 (%) 

2 months of Shut down Baseline 2 months of Shutdown Baseline 
2 months of Shut down 

Baseline operation 1 month operation 1 month operation 1 month 
(09/21/2007) 

(11/19/2007) (12/18/2007) (09/21/2007) (11/19/2007) (12/18/2007) (09/21/2007) (11/19/2007) (12/18f~007) 
Well ID ' 

Shallow 

SG-04Sb 

SG-05S 17.8 21.7 22.6 1.7 0.1 0.1 0.0 0.0 0.0 

SG-06S 17 21.9 23.2 2.3 0.0 0.0 0.0 0.0 0.0 

SG-07S 4.3 0 0 28.5 19.8 18.5 14.1 0.5 5.6 

SG-22 0.9c 0 0 27.3c 20.6 23.1 18.3c 5.8 8.6 

Intermediate 

SG-04I 1.4 21.1 22.1 14.9 0.0 0.1 0.0 0.0 0.0 

SG-05I 9.2 21.8 22.6 8.1 0.0 0.0 0.0 0.0 0.0 

SG-06I 12.8 21.9 22.3 5.5 0.0 0.6 0.0 0.0 0.0 

SG-07I 12.5 21.6 21.2 7.9 0.0 0.5 0.0 0.0 0.0 

Deep 

SG-04D 1.7 22.0 NM 14.6 0.0 NM 0.0 0.0 NM 

SG-05D 1.6 21.9 22.6 14.7 0.0 0.0 0.0 0.0 0.0 

SG-06D 6.1 21.8 22.6 11.7 0.0 0.0 0.0 0.0 0.0 

SG-070 2.0 21.8 NM 16.5 0.0 NM 0.0 0.0 NM 

·Perimeter 

SG-23 (3') 18.3 21 21.2 1.7 0.1 0.2 0.0 0.0 0.0 
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TABLE 6 
Bioventing System Soil Gas Measurement Summary 
Penta Wood Products Site 

SG-24 (5 feet) 19.1 20.3 22 0.7 

SG-25 (5 feet) 17.9 19.0 a NM 2.3 

SG-26 (5 feet) 21.3 21.2 22.9 0.0 

NM = not measured 
0SG-25 soil gas readings from October 2, 2007 sampling because well was not sampled following this date. 
bReadings are suspect and not reported due to presence of water above the screen. 
'Reading after well was repaired. 

3.10 

- - ·- - - ·- - - -

~!', 

0.7 0.6 0.0 0.0 0.0 

1.8 a NM 0.0 0.0 a NM 

0.0 0.0 0.0 0.0 0.0 
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3.2.3 Bioventing System Operation and Maintenance 
Process measurements such as air injection well flow rates and pressures, and vacuum 
before and pressure after the air injection blower were monitored daily during system 
startup and monitored weekly following the stabilization of the bioventing system. 
Measured pressures in each well stabilized at approximately 1 pounds per square inch (psi). 
Air flow rates for the deep bioventing wells (EW-02, EW-03, EW-04, EW-05, EW-06, and 
EW-07) were set between 300 and 430 standard cubic feet per minute (scfm). Air flow rates 
for each of the shallow bioventing wells (BV-08 and BV-09) were set at approximately 
160 scfm. Deep wells were designed for a maximum flow of 500 scfm and shallow wells for 
a maximum of 200 scfm. 

The bioventing system was shut off on November 1 because the noise of the blower 
prevented the workers that were performing the carbon changeout for the groundwater 
treatment system from communicating. After the carbon changeout, the blower could not be 
restarted and troubleshooting was performed. The sensitivity switch on the breaker was 
decreased and the bioventing system resumed operation on November 8. The bioventing 
system ran continuously until November 24. 

The bioventing system was shut down on November 24 because of an equipment failure 
with the landfill gas meter used to measure soil gas in the biovent wells. On November 26, a 
factory defect in the motor control center bucket for the blower caused a power failure. The 
landfill gas meter was repaired on November 26, but the bioventing system was unable to 
be restarted due to the power failure. After the electrical repairs were completed on 
December 14, the system was able to be restarted. 

The system was restarted on December 18 for soil gas measurements to evaluate the current 
methane concentrations and the oxygen consumption. 

3.3 Summary 
The groundwater extraction system was operated from January 2007 through December 
2007. More than 16 MG of groundwater, or over 1 pore volume, were removed from the 

l 
extraction zone. An estimated 1,700 lbs of PCP were removed through the LNAPL 
extraction and dissolved phase PCP in the extracted groundwater. 

LNAPL tests were performed in May 2007 to evaluate options to increase LNAPL recovery 
prior to the operation of the bioventing system. Increasing the groundwater extraction rate 
and inducing a steeper cone of depression was not found to increase the LNAPL recovery, 
so procedures were established to enhance the LNAPL recovery using the existing pumps. 

System optimizations performed in August 2007 led to increased operation of the 
groundwater extraction system and enhancement of the groundwater capture. An improved 
capture zone was observed during the September 2007 groundwater sampling event as a 
result and LNAPL appears to be pooling in the area of the groundwater extraction. wells due 
to the localized depression from the extraction wells. 

The bioventing system operated for approximately 2 months in 2007. During that time, 
shallow wells within the wood chip area indicated decreases in methane and carbon dioxide 

MKE\081770006 3-11 



PENTA WOOD PRODUCTS SITE-2007 ANNUAL REPORT 

concentrations, but oxygen concentrations did not increase in these wells. Longer operation 
of the bioventing system is expected to oxygenate this lower permeability shallow area. The 
intermediate and deep wells, and shallow wells located outside of the wood chip area 
exhibited similar changes in gas composition with each other. They all followed the pattern 
of increasing oxygen levels and decreasing carbon dioxide levels throughout the months of 
bioventing activity. Oxygen generally stabilized for each well at approximately 20 percent. 
Methane was not detected in any of these wells. 

The bioventing system was shut down for the winter due to concerns about methane 
migration with _the frozen ground surface. However, based on the relatively low oxygen 
utilization rate, the oxygen is not expected to drop below the 5 percent minimum level for 
aerobic biodegradation in the deep and intermediate zones while the bioventing is down for 
the winter months. 

3.4 Recommendations 
In July, CH2M HILL submitted a proposal for reductions to the groundwater treatment 
system discharge monitoring performed in accordance with the Wisconsin Pollutant 
Discharge Elimination System (WPDES) permit. Some of the proposed changes were 
approved by the WDNR and a new WPDES permit was issued which will be effective 
beginning January 2008. 

Soil gas monitoring will be performed and the bioventing system will be restarted in the 
spring after snow melts and the ground thaws. Soil gas measurements will be monitored 
during startup of the bioventing system in the spring and will then follow a routine 
schedule. Soil gas measurements in the spring will be collected and evaluated to determine 
a proposed bioventing system schedule for 2008. 
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I 
I SECTION.4 

I 
Waste Generation and Disposal Summary 

I The RA activities at the site resulted in the generation of hazardous waste. Hazardous waste 
management procedures for the Penta Wood Products Site (USEPA ID No. WID006176945) 

I 
are outlined in the Waste Handling Plan (CH2M HILL, 2005). 

Table 7 summarizes the amount of waste generated and disposed of offsite. 

I TABLE 7 
Hazardous Waste Generation Summary 
Penta Wood Products Site 

I Filter Misc. Yearly 
Cake Debris Carbon LNAPL Water Total 

Manifest# Date (lbs) (lbs) (lbs) (lbs) (gal) (lbs) 

I IL9408187 12/19/2000 5,009 

IL9408188 12/19/2000 200 6,000 

I 
Total (lb): 0 200 6,000 5,009 11,209 

WIK168068 08/28/2001 400 3,600 4,239 

WIK169159 04/03/2001 44,000 

I WIK169160 04/03/2001 8,500 1,927 

Total (lb): 0 400 56,100 6,166 62,665 

I WIK179411 01/08/2002 40,000 

WIK179412 01/08/2002 200 8,000 ,, WIK179225 04/04/2002 200 3,083 

WIK298473 06/09/2002 1,000 7,707 

1· IL 10328513 06/25/2002 3,328 

Total (lb): 0 1,400 48,000 10,790 27,756 87,944 

I 
WIK296620 10/30/2003 600 3,083 

IL 10329166 10/30/2003 165 

Total (lb): 0 600 0 3,083 1,376 5,059 

I WIK359186 02/11/2004 200 8,000 

WIK359185 02/12/2004 38,000 

I WIK359334 05/04/2004 6,000 

2159985 05/19/2004 1,200 

I WIK359343 05/19/2004 10,700 

WIK278209 05/19/2004 10,000 

I 
I 
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TABLE 7 I 
Hazardous Waste Generation Summary 
Penta Wood Products Site I Filter Misc. Yearly 

Cake Debris Carbon LNAPL Water Total 
Manifest# Date (lbs) (lbs) (lbs) (lbs) (gal) (lbs) 

WIK376767 06/07/2004 24,000 I 
WIK376681 07/12/2004 18,860 

WIK363235 08/05/2004 19,140 I 
CWM0027842 08/10/2004 25,500 

WIK363114 09/14/2004 18,700 I 
WIK363151 10/20/2004 15,660 

WIK361532 11/22/2004 1,800 40,000 I WIK448461 11/22/2004 24,900 

WIK361540 12/04/2004 28,022 

I WIK446853 12/29/2004 24,000 

Total (lb): 155,960 3,200 102,000 53,522 314,682 

WIK361592 01/19/2005 26,520 I 
WIK361599 02/02/2005 800 140 19,465 

WIK302737 03/09/2005 28,100 I 
WIK390017 03/20/2005 24,498 

WIK390019 03/21/2005 24,415 
,, 

WIK390053 05/04/2005 76 18,492 

WIK417972 05/05/2005 28;540 'I WIK390072 06/20/2005 32,960 

WIK390144 07/14/2005 5,320 787 19,138 ,, 
WIK390188 10/04/2005 27,160 

WIK390189 10/04/2005 287 23,394 

WIK511343 11/29/2005 29,400 I 
Total (lb): 178,775 1,290 104,987 24,415 309,467 

WIK511358 01/03/2006 24,085 I 
WIK511369 01/24/2006 28,500 

WIK511500 02/17/2006 200 44,380 I WIK490587 04/05/2006 30,760 

WIK490632 05/12/2006 800 18,780 I WIK361872 06/20/2006 27,080 

I 
4-2 MKE\081770006 

I 



I 4-WASTE GENERATION AND DISPOSAL SUMMARY 

I TABLE 7 
Hazardous Waste Generation Summary 

I 
Penta Wood Products Site 

Filter Misc. Yearly 
Cake Debris Carbon LNAPL Water Total 

Manifest# Date (lbs) (lbs) (lbs) (lbs) (gal) (lbs) 

I WIK361873 06/20/2006 28,807 

WIK490607 06/20/2006 200 18,800 

I WIK361868 08/14/2006 26,300 

000598697JJK 10/19/2006 54,560 

I Total (lb): 112,640 1,200 136,520 52,892 303,252 

000600742JJK 01/17/2007 29,020 

I 000600929JJK 01/17/2007 40,109 

000603373JJK 02/23/2007 600 28,000 

I 
000602277JJK 04/16/2007 . 32,040 

000602276JJK 04/24/2007 40,582 

000602279JJK 04/16/2007 5,507 

I 000602527JJK 07/11/2007 27,280 

002022149JJK 07/11/2007 400 36,484 

I 001863373JJK 09/13/2007 31,700 

002020673JJK 10/16/2007 28,581 

I 003312957JJK 10/16/2007 800 23,522 

001863387JJK 10/24/2007 32,860 

I 001863395JJK 12/11/2007 21,120 

001863397JJK 12/11/2007 5,572 

I 
003358750JJK 12/11/2007 400 27,469 

003320508JJK 12/20/2007 38,805 

Total (lb): 174,020 2,200 263,552 77,615 517,387 

I 
Misc. Debris assumes 200 lb/drum 

I 
Weight of Fuel Oil (LNAPL) = 8.34 lb/gal water x 0.84 density 
Weight of Water = 8.34 lb/gal 
Weight of Carbon based on 2,000 lb/filter bag 

I gal= gallon 

I 
I 
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SECTION 5 

Site Inspection and Maintenance 

5.1 Community Relations 
In August, the operator was approached by a neighbor who was concerned about the 
impact of the National Golf Course irrigation well on the water table and potential impacts 
on the contaminant plume capture at the Penta Wood site. The golf course was constructed 
in 2001 so plume distribution was evaluated before and after that time. The plume 
distribution appears unaffected by the operation of the irrigation well. · 

As discussed in previous sections, the groundwater extraction system appears to be 
maintaining capture of the PCP groundwater plume based on contaminant trend data in 
conjunction with water level data. 

No other community relations issues were encountered in 2007. 

5.2 Site Condition 
During 2007, the driveway was iecrowned to prevent flooding of the building during rain 
events. Additional riprap was placed at select areas around the CAMU, treatment building, 
and sedimentation basin for erosion repairs. Gravel was placed at the entrance of the CAMU 
to prevent erosion that resulted from periods of heavy rainfall and increased vehicle traffic 
during the annual groundwater monitoring and bioventing system startup in September. 

The overall condition of the site was very good. The CAMU cap remains heavily vegetated 
with grasses with minimal erosion observed in isolated areas on the CAMU cover. 

5.3 Health and Safety 
A health and safety audit was performed on August 7, 2007. As a result of the audit, the 
following has occurred: 

• Lone worker equipment was obtained and installed at the site. The equipment calls 
emergency phone numbers-if the operator is inactive for a period of time and fails to 
acknowledge the alarm when activated. 

• Internal procedures were developed and implemented to address housekeeping and 
daily documentation requirements. 

• Health and safety plan revisions were begun to update site-specific information and 
incorporate new corporate safety programs. The revised health and safety plan will be 
issued in 2008. 

MKE\081770006 5-1 



PENTA WOOD PRODUCTS SITE-2007 ANNUAL REPORT 

• Options for chains or security gates were evaluated for the ladders at the top of 
coagulation, flocculation, filtrate, and neutralization tanks. Chains and/ or security gates 
will be installed in 2008. 

There were no health and safety issues during 2007. 

5.4 Recommendations 
Some erosion preventative maintenance (Figure 8) will be required during.2008 that include 
the following: 

• Rip rap any natural drainage areas identified by spring runoff to minimize erosion, as 
needed. 

• Seeding barren areas throughout the site to minimize erosion, as needed. 
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I 
I SECTION6 

I 
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Dissolved Gasses 
METHANE 

Penta Wood 
Dissolved Gas Results 

May 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 

Field Sample Location: MW-01 MW-12 MW-19 MW-21 MW-26 

Sample Interval: N/A N/A N/A N/A N/A 
Matrix: Water Water Water Water Water 

Sample Collection Date: 05/08/2007 05/09/2007 05/09/2007 05/08/2007 05/08/2007 

Field Sample Identification: 07CP28-03 07CP28-04 07CP28-05 07CP28-06 07CP28-07 

Laboratory Sample Identification: 710479 710584 . 710585 710480 710478 

Units 
µg/I 2.0 UJ 2:0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 

01 

MW-26 

N/A 
Water, Dup 

05/08/2007 

07CP28-08 

710477 

2.0 UJ 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier- Analyte found; "R" - Rejected; ''NR" - Not Reported 
· Page 1 
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Penta Wood 

Dissolved Metal Results 
May 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 

Field Sample Location: MW-01 MW-12 MW-19 MW-21 MW-26 

Sample Interval: N/A N/A N/A N/A N/A 

Matrix: Water Water Water Water Water 

Sample Collection Date: 05/08/2007 05/09/2007 05/09/2007 05/08/2007 05/08/2007 

Fie.Id Sample Identification: 07CP28-03 07CP28-04 07CP28-05 07CP28-06 07CP28-07 

Laboratory Sample Identification: 41,29-5 4156-3 4156-11 4129-7 4129-3 

Dissolved Metals (Filtered) Units 
ARSENIC µg/L 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 
COPPER µg/L 10 UJ 2.1 J 3.7 J 10 UJ 10 UJ 
IRON µg/L 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 
MANGANESE µg/L 6.3 J 1,100 2,600 10 UJ 10 UJ 
ZINC µg/L 20 UJ 5.2 J 20 UJ 4.2 J 20 UJ 

01 

MW-26 

N/A 

Water, Dup 

05/08/2007 

07CP28-08 

4129-1 

1.0 UJ 
10 UJ 

100 UJ 
10 UJ 
20 UJ 

- -

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 1 
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Penta Wood · 

Semivolatile Results 
May 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 

Field Sample Location: MW-01 . · MW-12 MW-19 MW-21 MW-26 

Sample Interval: N/A N/A N/A N/A N/A 

Matrix: Water Water Water Water Water 

Sample Collection Date: 05/08/2007 05/09/2007 05/09/2007 05/08/2007 05/08/2007 

Field Sample Identification: 07CP28-03 07CP28-04 07CP28-05 07CP28-06 07CP28-07 

Laboratory Sample Identification: 4129-5 4156-3 4156-11 4129-7 4129-3 

Semlvolatlle Organic Compounds Units 
NAPHTHALENE µg/L 1.0 R 0.99 J 54 J 1.0 R 0.92 R 
PENTACHLOROPHENOL µg/L 0.11 J 3,000 J 11,000 J 0.098 UJ 0.093 UJ 

01 

MW-26 

N/A 

Water, Dup 

05/08/2007 

07CP28-08 

4129-1 

0.92 R 
0.095 UJ 

-

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
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Penta Wood 

Volatile Results 
May 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 

Field Sample Location: MW-01 MW-12 MW-19 MW-21 MW-26 

Sample Interval: NIA NIA NIA NIA NIA 
Matrix: Water Water Water Water Water 

Sample Collection Date: 0510812007 0510912007 0510912007 0510812007 0510812007 

Field Sample Identification: 07CP28-03 07CP28-04 07CP28-05 07CP28-06 07CP28-07 

Laboratory Sample Identification: 4129-5 4156-3 4156-11 4129-7 4129-3 

01 

MW-26 

NIA 
Water, Dup 

0510812007 

07CP28-08 

4129-1 

Volatile Organic Compounds Units 
BENZENE µglL 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U 
ETHYLBENZENE µglL 1.0 U 1.0 UJ 1.4 1.0 U 1.0 U 1.0 U 
TOLUENE µglL 1.0 U 1.0 UJ 1.5 1.0 U 1.0 U 1.0 U 
XYLENES ~ µglL 2.0 U 1.9 J 17 2.0 U 2.0 U 2.0 U 

'· 

QUALIFIER KEY: ''U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 1 · 
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Penta Wood 

- - - - -
Wet Chemistry Results 

May 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 01 

Field Sample Location: MW-01 MW-12 MW-19 MW-21 MW-26 MW-26 

Sample Interval: N/A N/A N/A N/A N/A N/A 

Matrix: Water Water Water Water Water Water, Dup 

. Sam.pie Collection Date: 05/08/2007 05/09/2007 05/09/2007 05/08/2007 05/08/2007 05/08/2007 

Field Sample Identification: 07CP28-03 07CP28-04 07CP28-05 07CP28-06 07CP28-07 07CP28-08 

Laboratory Sample Identification: 4129-5 4156-3 4156-11 4129-7 4129-3 4129-1 

Wet Chemistry Units 
ALKALINITY, TOTAL (AS CACO3) mg/L 190 J 340 J 230 J 210 J 260 J 270 J 
CHLORIDE (AS CL) . mg/L 2.2 J 13 15 33 J 21 J 21 J 
NITROGEN, NITRATE (AS N) mg/L 1.9 2.4 0.29 4.2 1.5 1.6 
NITROGEN, NITRATE-NITRITE mg/L 1.9 J 3.0 J 0.32 J 4.2 J 1.5 J 1.6 J 
NITROGEN, NITRITE mg/L 0.020 UJ 0.64 0.027 0.020 U 0.020 U 0.020 UJ 
SULFATE (AS SO4) mg/L 15 J 37 J 59 J 9.3 J · 210 J 250 J 
SULFIDE mg/L 1.0 J 1.0 J 1.0 J 1.0 J 1.0 J 1.0 J 
TOT AL CARBON mg/L 1.9 7.0 UB 33 UB 1.7 0.68 J 0.76 J 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 1 
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Penta Wood 

Dissolved Gas Results 
May 2007 Groundwater Samples - Residential Wells 

Field Site Identifier: 01 

Field Sample Location: DW-01 

Sample Interval: N/A 

Matrix: Water 

Sample Collection Date: 05/10/2007 

Field Sample Identification: 07CP28-01 

Laboratory Sample Identification: 710582 

Dissolved Gasses Units 
METHANE µg/L 2.0 UJ 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier- Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 1 
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Pent.a Wood 

Dissolved Metal Results· 
· May 2007 Groundwater Samples - Residential Wells 

Field Site Identifier: 

Fleld Sample Location: 

. Sample Interval: 

Matrix: 

Sample Collection Date: 

Fleld Sample Identification: 

Laboratory Sample Identification: 

Dissolved Metals (Filtered) 
ARSENIC 
COPPER 
IRON. 
MANGANESE 
ZINC 

Units 
µgll 
µgll 
µgll 
µgll 
µgll 

01 

DW-01 

NIA 
Water 

0511012007 

07CP28-01 

4156-1 

1.0 UJ 
100 

100 UJ 
10 UB 
620 J 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier -Analyte found; '.'R" - Rejected; "NR" - Not Reported 
Page 1 
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Penta Wood 

Semivolatile Results 
May 2007 Groundwater Samples - Residential Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: DW-01 RW-01 RW-01 RW-02 RW-03 RW-04 RW-05 

Sample Interval: NIA NIA NIA NIA NIA NIA NIA 
Matrix: Water Water Water, Dup Water Water Water Water 

Sample Collection Date: 0511012007 0510912007 0510912007 0510912007 0510912007 0510912007 0510912007 

Field Sample Identification: Ci7CP28-01 07CP28-09 07CP28-10 07CP28-11 07CP28-12 07CP28-13 07CP28-14 

Laboratory Sample Identification: 4156-1 4156-5 4156-6 4156-9 4156-16 4156-14 4156-8 

Semlvolatlle Organic Compounds Units 
NAPHTHALENE µglL 0.95 R 0.95 R 0.95 R 0.97R 0.95 R 0.96 R 0.93 R· 
PENTACHLOROPHENOL µglL 0.074.J 0.035 J 0.048 J 0.092 UJ 0.092 UJ 0.093 UJ 0.092 UJ 

QUALIFIER KEY: ''U" - Analyte not found at the listed detection limit; "J" - Estimated Result; ·"B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 1 
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Penta Wood 

Volatile Results 
May 2007 Groundwater Samples - Residential Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: DW-01 RW-01 RW-01 RW-02 RW-03 RW-04 RW-05 

Sample Interval: N/A N/A N/A N/A N/A N/A N/A 

Matrix: Water Water Water, Dup Water Water Water Water 

Sample Collection Date: 05/10/2007 05/09/2007 05/09/2007 05/09/2007 05/09/2007 05/09/2007 05/09/2007 

. Field Sample Identification: 07CP28-01 07CP28-09 07CP28-10 07CP28-11 07CP28-12 07CP28-13 07CP28-14 

Laboratory Sample Identification: 4156-1 4156-5 4156-6 4156-9 4156-16 4156-14 4156-8 · 

Volatile Organic Compounds . · Units 
BENZENE µg/L 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
ETHYLBENZENE µg/L 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
TOLUENE µg/L 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
XYLENES µg/L 2.0 UJ 2.0 U 2.0 U 2.0 U 2.0 U 2.0.U 2.0 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier -Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 1 
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Penta Wood 
Wet Chemistry Results 

May 2007 Groundwater Samples - Residential Wells 

Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Wet Chemistry 
ALKALINITY, TOTAL (AS CACO3) 
CHLORIDE (AS CL) 
HARDNESS (AS CACO3) 
NITROGEN, NITRATE (AS N) 
NITROGEN, NITRATE-NITRITE 
NITROGEN, NITRITE 
SULFATE (AS SO4) 
SULFIDE . 
TOT AL CARBON 

·units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

01 

DW-01 

N/A 

Water 

05/10/2007 

07CP28-01 

4156-1 

400 J 
29 

320 
1.8 

1.8 J 
0.020 U 

17 J 
1.0 R 

1.0 UB 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
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Penta Wood 

· Dissolved Gas Results 
September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: MW-01 MW-02 MW-05 MW-06S MW-06S MW-07 MW-08 

Sample Interval: N/A N/A N/A N/A N/A N/A N/A 
Matrix: Water Water Water Water Water, Dup Water Water 

Sample Collection Date: 09/18/2007 09/19/2007 09/20/2007 09/20/2007 09/20/2007 09/20/2007 09/20/2007 

Field Sample Identification: 07CP43-16 07CP43~17 07CP43-19 07CP43-20 07CP43-21 07CP43-22 07CP43-23 

Laboratory Sample Identification: 725378 725372 725599 725603 725604 725598 725587 

Dissolved Gasses Units 
METHANE µg/1 2.0 UJ 2.0 UJ 9.8 3.0 2.7 3.7 2.0 UJ 

QLJALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
· Page 1 



Penta Wood 
Dissolved Gas Results 

September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: MW-09 MW-10 MW-10S MW-11 MW-12 MW-12 MW-13 

Sample Interval: N/A N/A N/A N/A N/A N/A N/A 

Matrix: Water Water Water Water Water Water, Dup Water 

Sample Collection Date: 09/21/2007 09/21/2007 09/21/2007 09/20/2007 09/19/2007 09/19/2007 09/18/2007 

Fleld Sample Identification: 07CP43-24 07CP43-25 07CP43-26 07CP43-27 07CP43-28 07CP43-29 07CP43-30 

Laboratory Sample Identification: 725601 725596 725597 725588 725589 725590 725379 

Dissolved Gasses · Units 
METHANE µg/1 2.0 U 2.4 J 2.0 U 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 

QUALIFIER KEY: "U" - Analyte not found at the listed .detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 2 _, _____ ...... _ -- ---· - --~~---, - ...... ---....... 
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Penta Wood 

Dissolved Gas Results 
September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 01 01. 

Field Sample Location: MW-15 MW-16 MW-17 MW-20 MW-21 MW-22 MW-26 

Sample Interval: N/A N/A N/A N/A N/A NIA N/A 
Matrix: Water Water Water Water Water Water Water 

Sample Collection Date: 09/19/2007 09/18/2007 09/19/2007 09/21/2007 09/18/2007 09/18/2007 09/19/2007 

Field Sample Identification: 07CP43-31 07CP43-32 07CP43-33 07CP43-35 07CP43-36 07CP43-37 07CP43-38 

Laboratory Sample Identification: 725591 725374 725592 725600 725373 725375 725593 

Dissolved Gasses Units 
METHANE µg/1 2.0 UJ 2.0 UJ 2.0 UJ 2.0 U 2.0 UJ 2.0 UJ 2.0 UJ 

QUALIFIER KEY: "U" - Analyte not found.at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
· · Page 3 · 
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Penta Wood 

Dissolved Metal Results 
September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: MW-01 MW-02 MW-05 MW-06S MW-06S MW-07 MW-08 

Sample Interval: N/A N/A NIA N/A N/A N/A N/A 

Matrix: Water Water Water Water Water, Dup Water Water 

Sample Collection Date: 09/18/2007 09/19/2007 09/20/2007 09/20/2007 09/20/2007 09/20/2007 09/20/2007 

Field Sample Identification: 07CP43-16 07CP43-17 07CP43-19 07CP43-20 07CP43-21 07C:P43-22 07CP43-23 

Laboratory Sample Identification: 500-6662-19 500-6662-10 500-6733-5 500-6733-11 500-6733-12 500-6733-4 500-6695-2 

Dissolved Metals (Filtered) Units 
ARSENIC . µg/L 1.0 UJ 0.62 J 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 0.61 J 
COPPER µg/L 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 
IRON µg/L 100 UJ 100 UJ 25·,ooo 510 390 260 210 
MANGANESE µg/L 10 UJ 6.5J 7,600 200 190 22 13 J 
ZINC µg/L 20 UJ 20 UJ 20 UJ 7.0J 7.0J 5.9 J 20 UJ 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 1 
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Penta Wood 
. . Dissolved Metal Results 

September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: MW-09 MW-10 MW-10S MW-11 MW-12 MW-12 MW-13 

Sample Interval: NIA NIA NIA NIA NIA NIA NIA 

Matrix: Water Water Water Water Water Water, Dup Water 

Sample Collection Date: 0912112007 0912112007 0912112007 0912012007 09/1912007 0911912007 0911.812007 

Field Sample Identification: 07CP43-24 07CP43-25 07CP43-26 07CP43-27 07CP43-28 07CP43-29 . 07CP43-30 

Laboratory Sample Identification: 500-6733-8 500-6733-1 500-6733-2 500-6695-3 500~6695-5 500-6695-6 500-6662-20 

Dissolved Metals (FIitered) Units 
ARSENIC µglL 1.0 UJ 0.88 J 1.0 UJ 1.2 J 0.97 J 1.1 J 1.0 UJ 
COPPER µglL 5.9 J 2.3 J 10 UJ 10 UJ 10 UJ 1.7 J 10 UJ 
IRON µglL 100 UJ 550 100 UJ 100 UJ 100 R 100 R 100 UJ 
MANGANESE µglL 4.1 J 2,700 1,300 10 UJ 820 790 6.3 J 
ZINC µglL 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 5.2 J 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 2 
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Penta Wood 

Dissolved Metal Results 
September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: MW-15 MW-16 MW-17 MW-19 MW-20 MW-21 MW-22 

Sample Interval: NIA NIA NIA NIA NIA NIA NIA 

Matrix: Water Water Water Water Water Water Water 

Sample Collection Date: 0911912007 0911812007 0911912007 0912112007 0912112007 0911812007 0911812007 

Field Sample Identification: 07CP43-31 07CP43-32 07CP43-33 07CP43-34 07CP43-35 07CP43-36 07CP43-37 

Laboratory Sample Identification: 500-6695-8 500-6662-13 500-6695-9 500-6733-7 500-6733-6 500-6662-11 500-6662-14 

Dissolved Metals (Filtered) Units 
ARSENIC µglL 0.68 J 1.0 UJ 1.0 J 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 
COPPER µglL · 10 UJ 10 UJ 10 UJ 4.0 J 10 UJ 10 UJ 10 UJ 
IRON µglL 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 100UJ 100 UJ. 
MANGANESE µglL 10 UJ 10 UJ 10 UJ 3,100 4,800 10 UJ 10 UJ 
ZINC µgll 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 

QUALIFIER KEY: ''U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" -Not Reported 
· Page 3 
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Penta Wood 
Dissolved Metal Results 

September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Dissolved Metals (Filtered) 
ARSENIC 
COPPER 
IRON 
MANGANESE 
ZINC 

Units 
µg/L 
µg/L 
µg/L 
µg/L 
µg/L 

01 

MW-26 

N/A 
Water 

09/19/2007 

07CP43-38 

500-6695-11 

1.0 UJ 
10 UJ 
100 R 
10 UJ 
20 UJ 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" -Analyte detected in Blank; No Qualifier- Analyte found; "R" - Rejected; "NR" - Not Reported 
Page4 
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Penta Wood 

. Semivolatile Results 
September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: MW-01 MW-02 MW-05 MW-06S MW-06S MW-07 MW-08 

Sample Interval: NIA N/A · N/A N/A N/A N/A N/A 
Matrix: Water . Water Water Water Water, Dup Water Water 

Sample Collection Date: 09/18/2007 09/19/2007 09/20/2007 09/20/2007 09/20/2007 09/20/2007 09/20/2007 

Field Sample Identification: 07CP43-16 07CP43-17 07CP43-19 07CP43-20 07CP43-21 07CP43-22 07CP43-23 

Laboratory Sample Identification: 500-6662-19 500-6662-10 500-6733-5 500-6733-11 500-6733-12 500-6733-4 500-6695-2 

Semlvolatile Organic Compounds Units 
NAPHTHALENE µg/L 0.93 R 0.97 R 0.74 R 0.93 R 0.93 R 0.93 R 0.93 U 
PENTACHLOROPHENOL µg/L 0.093 UJ 3.7 J 31 J 0,099 J 0.14 J 0.093 U 0.093 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 1 
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Penta Wood 
Semivolatile Results 

· September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 

Field Sample Location: MW-09 MW-10 MW-10S MW-11 MW-12 

Sample Interval: NIA NIA NIA NIA NIA 

Matrix: Water Water Water Water Water 

Sample Collection Date: 0912112007 0912112007 0912112007 0912012007 0911912007 

Field Sample Identification: 07CP43-24 07CP43-25 07CP43-26 07CP43-27 07CP43-28 

Laboratory Sample Identification: 500-6733-8 500-6733-1 500-6733-2 500-6695-3 500-6695-5 

Semivolatlle Organic Compounds Units 
NAPHTHALENE µglL 0.97 R 12 J 2.4 R 0.93 U 0.71 J 
PENTACHLOROPHENOL µglL 0.37 J 1,700J 24 J 0.093 U 1,100 J 

01 01 

MW-12 MW-13 

NIA NIA 

Water, Dup Water 

0911912007 09118/2007 

07CP43-29 07CP43-3.0 

500-6695-6 500-6662-20 

0.74 J 0.93 R 
1,000 J 0.53 J 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 2 
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Penta Wood 

Semivolatile Results 
September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: MW-15 MW-16 MW-17 MW-19 MW-20 MW-21 MW-22 

Sample Interval: NIA N/A N/A N/A N/A N/A N/A 
Matrix: Water Water Water Water Water Water. Water 

Sample Collection Date: 09/19/2007 09/18/2007 09/19/2007 09/21/2007 09/21/2007 09/18/2007 09/18/2007 

Field Sample Identification: 07CP43-31 07CP43-32 07CP43-33 07CP43-34 07CP43-35 07CP43-36 07CP43-37 

Laboratory Sample Identification: 500-6695-8 500-6662-13 500-6695-9 500-6733-7 500-6733-6 500-6662-11 500-6662-14 

Semlvolatlle Organic Compounds Units 
NAPHTHALENE µg/L 1.0 U 0.99 R 0.94 U 47 R 71 R 0.98 R 0.99 R 
PENTACHLOROPHENOL µg/L 0.10 U 0.20 J 0.099 U 3,500 J 9,500 J 0.13 J 0.13 J 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J". Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 3 
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Penta Wood 
Semivolatile Results 

September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 

Field Sample Location: MW-26 

Sample Interval: N/A 

Matrix: Water 

Sample Collection Date: 09/19/2007 

Field Sample Identification: 07CP43-38 

Laboratory Sample Identification: 500-6695-11 

Semivolatile Organic Compounds 
NAPHTHALENE 
PENTACHLOROPHENOL 

Units 
µg/L 
µg/L 

0.93 U 
0.095 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" ~ Rejected; ''NR" -. Not Reported 
Page 4 ....... , .... _, .. _. __ -~ ----- - - ~-~ -
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Penta Wood 

Volatile Results 
September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 p1 01 

Fleld Sample Location: MW-01 MW-02 - MW-05 MW-06S MW-06S MW-07 MW-08 

Sample Interval: N/A N/A N/A N/A N/A N/A N/A 
Matrix: Water Water Water Water Water, Dup Water Water 

Sample Collection Date: 09/18/2007 09/19/2007 09/20/2007 09/20/2007 09/20/2007 09/20/2007 09/20/2007 

Fleld Sample Identification: 07CP43-16 07CP43-17 07CP43-19 07CP43-20 07CP43-21 07CP43-22 07CP43-23 

Laboratory Sample Identification: 500-6662-19 500-6662-10 500-6733-5 500-6733-11 500-6733-12 500-6733-4 500-6695-2 

Volatile Organic Compounds Units 
BENZENE µg/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
ETHYLBENZENE µg/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
TOLUENE µg/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
XYLENES, TOTAL µg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 1 
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Penta Wood 
Volatile Results 

September 2007 Groundwater Samples - Monito_ring Wells 

Field Site Identifier: 01 01 01 01 01 

Field Sample Location: MW-09 MW-10 Mw-1·0s MW-11 MW-12 

Sample Interval: NIA NIA N/A N/A N/A 

Matrix: Water Water Water Water Water 

Sample Collection Date: 09/21/2007 09/21/2007 09/21/2007 09/20/2007 09/19/2007 

Field Sample Identification: 07CP43-24 07CP43-25 07CP43-26 07CP43-27 07CP43-28 

Laboratory Sample Identification: 500-6733-8 500-6733-1 500-6733-2 500-6695-3 500-6695-5 
-!. 

Volatile Organic Compounds Units 
BENZENE µg/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
ETHYLBENZENE µg/L 1.0 U 1.3 1.0 U 1.0 U 1.0 U 
TOLUENE µg/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

·· XYLENES, TOTAL µg/L 2.0 U 7.2 2.0 U 2.0 U 2.0 U 
~ "I. . . 

01 01 

MW-12 MW-13 

N/A N/A 

Water, Dup Water 

09/19/2007 09/18/2007 

07CP43-29 07CP43-30 

· 500-6695-6 500-6662-20 

1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
2.0 U 2.0 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 2 
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Penta Wood 

Volatile Results 
.September 2007. Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: MW-15 MW-16 MW-17 MW-19 MW-20 MW-21 MW-22 

Sample Interval: N/A N/A N/A N/A N/A N/A N/A 

Matrix:· Water Water Water Water Water Water Water 

Sample Collection Date: 09/19/2007 09/18/2007 09/19/2007 09/21/2007 09/21/2007 09/18/2007 09/18/2007 

Field Sample Identification: 07CP43-31 07CP43-32 07CP43-33 07CP43-34 07CP43-35 07CP43-36 07CP43-37. 

Laboratory Sample Identification: 500-6695-8 500-6662-13 500-6695-9 500-6733-7 500-6733-6 · 500-6662-11 500-6662-14 

Volatile Organic Compounds Units 
BENZENE µg/L 1,0 U 1,0 U 1,0 U 1,0 U 1.0 U 1.0 U 1.0 U 
ETHYLBENZENE µg/L 1.0 U 1.0 U 1.0 U 1.8 6.4 1.0 U 1.0 U 
TOLUENE µg/L 1.0 U 1.0 U 1.0 U 2.0 4.4 1.0 U 1.0 U 
XYLENES,TOTAL µg/L 2.0 U 2.0 U 2.0 U 21 62 2.0 U 2.0 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 3 
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Penta Wood 
Volatile Results 

September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

,• • V~l~tile Organic Compounds 
BENZENE, 
ETHYLBENZENE. 
TOLUENE 
XYLENES, ,TOT AL 

Units 
µg/L 
µg/L 
µg/L 
µg/L 

01 

MW-26 

N/A 

Water 

09/19/2007 

07CP43-38 

500-6695-11 

1.0 U 
1.0 U 
1.0 U 
2.0 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier~ Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page4 
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Penta Wood 

Wet Chemistry Results 
September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location:. MW-01 MW-02 MW-05 MW-065 MW-065 MW-07 MW-08 

Sample Interval: N/A N/A N/A N/A NIA N/A N/A 

Matrix: Water Water Water Water Water, Dup Water Water 

Sample. Collection Date: 09/18/2007 09/19/2007 09/20/2007 09/20/2007 09/20/2007 09/20/2007 09/20/2007 

Field Sample Identification: 07CP43-16 07CP43-17 07CP43-19 07CP43-20 07CP43-21 07CP43-22 · 07CP43-23 

Laboratory Sample Identification: 500-6662-19 500-6662-10 500-6733-5 500-6733-11 500-6733-12 500-6733-4 500-6695-2 

Wet Chemistry Units 
ALKALINITY, TOTAL (AS CACO3) mg/L 110 J 160 J 230 J 230 J 230 J 270 J 180. 
CHLORIDE (AS CL) mg/L 9.4 3.6 13 30 29 16 21 
NITROGEN, NITRATE (AS N) mg/L 3.0J 0.22 J 0.10 U 4.7 4.7 1.5 1.5 
NITROGEN, NITRATE-NITRITE mg/L 3.0 J 0.24 J 0.10 U 4.7 4.7 1.5 1.5 
NITROGEN, NITRITE mg/L 0.027 J 0.024 J 0.020 U 0.027 J 0.026 J 0.0034 J 0.020 U 
SULFATE (AS 504) mg/L 12 J 16 J 39 J 34 J 36 J 170 J 76 J 
SULFIDE mg/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
TOT AL CARBON mg/L 1.1 J 2.1 J 4.1 J 4.7 J 5.2 J 1.1 J 1.1 J 

QUALIFIER KEY: "U" - Analyte not found at the listed .detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier- Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 1 
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Penta Wood 
Wet Chemistry Results 

September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: MW-09 MW-10 MW-10S MW-11 · MW-12 MW-12 MW-13 

Sample Interval: N/A N/A N/A N/A N/A N/A N/A . 
Matrix: Water Water Water Water Water Water, Dup Water 

Sa.mple Collection Date: 09/21/2007 09/21/2007 09/21/2007 09/20/2007 09/19/2007 09/19/2007 09/18/2007 

Field Sample Identification: 07CP43-24 07CP43-25 07CP43-26 07CP43-27 07CP43-28 07CP43-29 07CP43-30 

Laboratory Sample Identification: 500-6733-8 500-6733-1 500-6733-2 500-6695-3 500-6695-5 500-6695-6 500-6662-20 

Wet Chemistry Units 
ALKALINITY, TOTAL (AS CACO3) mg/L 58J 380 J 170 J 220 340 340 71 J 
CHLORIDE (AS CL) mg/L 2.6 20 8.7 20 14 14 2.9 
NITROGEN, NITRATE (AS N) mg/L 3.8 0.68 1.3 2.4 2.8 2.2 0.31 J 
NITROGEN, NITRATE-NITRITE mg/L 3.8 0.87 1.9 2.4 3.6 3.0 0.33 J 
NITROGEN, NITRITE mg/L 0.020 UJ 0.19 J 0.59 J 0.020 U 0.83 0.85 0.017 J 
SULFATE (AS SO4) mg/L 15 J 25 J 69 J 19 J 29J 2.7 J 29 J 
SULFIDE mg/L 1.0 U 1.0 UH 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
TOTAL CARBON mg/L 3.3 J 12 J 2.9J 1.2 J 5.6 J 5.7 J 4.1 J 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 2 
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Penta Wood 

Wet Chemistry Results 
September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: MW-15 MW-16 MW-17 MW-19 MW-20 MW-21 MW-22 

Sample Interval: N/A N/A N/A N/A N/A N/A NIA 
Matrix: Water Water Water Water Water Water Water 

Sample Collection Date: 09/19/2007 09/18/2007 09/19/2007 09/21/2007 09/21/2007 09/18/2007 09/18/2007 

Field Sample Identification: 07CP43-31 07CP43~32 07CP43-33 07CP43-34 07CP43-35 07CP43-36 07CP43-37 

Laboratory Sample Identification: 500-6695-8 500-6662-13 500-669509 500-6733-7 500-6733-6 500-6662-11 500-6662-14 

Wet Chemistry Units 
ALKALINITY, TOTAL (AS CACO3) mg/L . 250 81 J 160 190 J 230 J 110 J 110 J 
CHLORIDE (AS CL) mg/L 15 4.5 4.7 17 18 29 8.2 
NITROGEN, NITRATE (AS N) mg/L 5.7 1.2 J 5.6 0.28 0.10 U 3.7 J 2.5 J 
NITROGEN, NITRATE-NITRITE mg/L 5.7 1.2 J 5.6 0.37 0.64 3.7 J 2.5 J 
NITROGEN, NITRITE mg/L 0.020 U 0.016 J 0.020 U 0.090 J 0.77 J 0.034 J 0.019 J 
SULFATE (AS SO4) mg/L 13 J 23 J 14 J 42 J 98 J 12 J 10 J 
SULFIDE mg/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
TOTAL CARBON mg/L 1.3 J 1.3 J 1.2 J 38 J 13 J 1.2 J 1.0 J 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; ,;B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 3 
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Penta Wood 
Wet Chemistry Results 

September 2007 Groundwater Samples - Monitoring Wells 

Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Wet Chemistry 
ALKALINITY, TOTAL (AS CACO3) 
CHLORIDE (AS CL) 
NITROGEN, NITRATE (AS N) 
NITROGEN, NITRATE-NITRITE 
NITROGEN, NITRITE 
SULFATE (AS SO4) 
SULFIDE 
TOTAL CARBON 

Units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

01 

MW-26 

N/A 

Water 

09/19/2007 

07CP43-38 

500-6695-11 

240 
25 
1.3 
1.3 

0.020 U 
220 J 
1.0 U 
0.84 J 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte de_tected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 4 
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·Penta Wood 

Dissolved Gasses 
METHANE 

Dissolved Gas Results· 
September 2007 Groundwater Samples - Residential Wells 

Field Site Identifier: 

Field Sample Locat.ion: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Units 
µg/L 

01 

DW-01 

NIA 

Water 

09/19/2007 

07CP43-01 

725376 

2.0 UJ 

QUALIFIER KEY: "U" • Analyte not found at the listed detection limit; "J" • Estimated Result; "B" • Analyte detected in Blank; No Qualifier• Analyte found; "R" • Rejected; "NR" • Not Reported 
Page 1 
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· Penta Wood 

Dissolved Metal Results 
September 2007 Groundwater Samples - Residential Wells 

Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

01 

DW-01 

N/A 

Laboratory Sample Identification: 

Water 

09/19/2007 

07CP43-01 

500-6662-16 

Dissolved Metals (Filtered) 
ARSENIC 
COPPER 
IRON 
MANGANESE 
ZINC 

Units 
µg/L 
µg/L 
µg/L 
µg/L 
µg/L 

0.63 J 
89 

100 UJ 
2.4 J 
1,100 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier- Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 1 



- - - .. - - - - 11111 - .. - - - - - - -
Penta Wood 

Semivolatile Results 
September 2007 Groundwater Samples - Residential Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: DW-01 RW-01 RW-01 RW-02 RW-03 RW-04 RW-05 

Sample Interval: N/A N/A N/A N/A N/A N/A . N/A 
Mhtrlx: Water Water Water, Dup Water Water Water Water 

Sample CoUectlon Date: 09/19/2007 09/18/2007 09/18/2007 09/18/2007 09/18/2007 09/18/2007 09/18/2007 

Field Sample Identification: 07CP43-01 07CP43-39 07CP43-40 07CP43-41 07CP43-42 07CP43-43 07CP43-44 

Laboratory Sample Identification: 500-6662-16 500-6662-6 500-6662-7 500-6662-2 500-6662-3 500-6662-4 500-6662-8 

Semlvolatlle Organic Compounds Units 
NAPHTHALENE µg/L 0.93 R 0.93 R 0.93 R 0.93 R 0.93 R 0.93 R 1.0 R 
PENTACHLOROPHENOL µg/L 0.093 UJ 0.093 UJ 0.27 j 0.093 UJ 0.093 UJ 0.093 UJ 0.093 UJ 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 1 

-



- - - - - - - - - .. - - - - .. - - -
Penta Wood 

Volatile Results 
September 2007 Groundwater Samples - Residential Wells 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: DW-01 RW-01 RW-01 RW-02 RW-03 RW-04 RW-05 

Sample Interval: N/A N/A N/A N/A N/A N/A N/A 

Matrix: Water Water Water, Dup Water Water Water Water 

Sample Collection Date: 09/19/2007 09/18/2007 09/18/2007 09/18/2007 09/18/2007 09/18/2007 09/18/2007 

Field Sample Identification: 07CP43-01 07CP43-39 07CP43-40 07CP43-41 07CP43-42 07CP43-43 07CP43-44 

Laboratory Sample Identification: 500-6662-16 500-6662-6 500-6662-7 500-6662-2 500-6662-3 500-6662-4 500-6662-8 

Volatile Organic Compounds Units 
BENZENE µg/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
ETHYLBENZENE µg/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
TOLUENE µg/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
XYLENES, TOTAL µg/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 1 
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- - -------~~-------­
Penta Wood 

Wet Chemistry Results 
September 2007 Groundwater Samples - Residential Wells 

Field Site Identifier: 01 01 

Field Sample·Locatlon: DW-01 DW-01 

Sample Interval: N/A NIA 
Matrix: Water Water 

Sample Collection Date: 09/19/2007 09/19/2007 

Field Sample Identification: 07CP43-01 07CP43-01 

Laboratory Sample Identification: 500-6662-16 A7I210294005 

Wet Chemistry Units 
ALKALINITY, TOTAL (AS CACO3) mg/L 250 J 250 J 
CHLORIDE (AS CL) mg/L 27 27 
HARDNESS (AS CACO3) mg/L 330 J 330 J 
NITROGEN, NITRATE (AS N) mg/L 1.5 J 1.5 J 
NITROGEN, NITRATE-NITRITE mg/L 1.5 J 1.5 J 
NITROGEN, NITRITE mg/L 0.012 J 0.012 J 
SULFATE (AS SO4) mg/L 14 J 14 J 
SULFIDE mg/L 1.0 U 1.0 U 
TOTAL CARBON mg/II 0.92 J 0.92 J 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank;· No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 1 · 



- - - - - - - - - - - - - - - - - -
Penta Wood 

Diesel Range Organic- Results 
2007 Treatment Plant Samples 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: EFFLUENT EFFLUENT .EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT 

Sample Interval: N/A N/A N/A N/A NIA N/A N/A 
Matrix: Waste Water Waste Water Waste Water Waste Water Waste Water Waste Water Waste Water 

Sample Collection Date: 01/10/2007 02/07/2007 03/14/2007 04/05/2007 05/08/2007 06/28/2007 07/17/2007 

Field Sample Identification: 07CP01-10 07CP01-13 07CP01-18 07CP01-22 07CP01-27 07CP01-38 07CP01-45 

Diesel Range Organics Units 
DIESEL COMPONENTS mg/L 0.096 U 0.094 U 0.094 U 0.097 U 0.094 U 0.095 U 0.094 UJ 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 1 
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Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Diesel Range Organics Units 
DIESEL COMPONENTS mg/L 

Penta Wood 
Diesel Range Organic Results 
2007 Treatment Plant Samples 

01 01 01 01 

EFFLUENT EFFLUENT EFFLUENT EFFLUENT 

N/A N/A N/A N/A . 

Waste Water Waste Water Waste Water Waste Water 

08/15/2007 9/18/2007 10/17/2007 11/20/2007 

07CP01-74 07CP01-81 08CP01-08 08CP01-38 

0.093 U 0.093 U 0.093 U 0.097 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 2 
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--------- - - - - - - - - ·- -
Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Dioxins and Furans Units 
2,3, 7,8-TETRACHLORODIBENZO-P-DIOXIN pg/I 

Penta Wood 
2,3, 7,8-Tetrachlorodibenzo-p-dioxin Results 

2007 Treatment Plant Samples 

. 01 01 01 

EFFLUENT EFFLUENT EFFLUENT 

N/A N/A N/A 

Waste Water Waste Water Waste Water 

03/14/2007 06/28/2007 09/18/2007 

07CP01-18 07CP01-38 07CP01-81 

3.9 U 3.2 U 3.1 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 1 



---------- ----------
Penta Wood 

Dioxin and Furan Results 
2007 Treatment Plant Samples 

Field Site Identifier: 01 

Field Sample Location: EFFLUENT 

Sample Interval: NIA 

Matrix: Waste Water 

Sample Collection Date: 03/14/2007 

Field Sample Identification: 07CP01-18 

Dioxins and Furans 
Total HpCDD 
Total HpCDF 
Total HxCDD 
Total HxCDF 
Total PeCDD 
Total PeCDF 
Total TCDD 

. Total TCDF 
1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN 
1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-P-DIOXIN 
1,2,3,4, 7,8,9-HEPTACHLORODIBENZOFURAN 
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN 
1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN 
1,2,3,6,7,8-HEXACHLORODIBENZOFURAN 
1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 
1,2,3, 7,8,9-HEXACHLORODIBENZOFURAN 
1,2,3, 7,8,9-HEXACHLORODIBENZO-P-DIOXIN 
1,2,3, 7,8-PENTACHLORODIBENZOFURAN 
1,2,3, 7,8-PENTACHLORODIBENZO-P-DIOXIN 
2,3,4,6,7,8-HEXACHLORODIBENZOFURAN 
2,3,4, 7,8-PENTACHLORODI BENZOFURAN 
2,3, 7,8-TETRACHLORODIBENZOFURAN 
2,3, 7 ,8-TETRACHLORODIBENZO-P-DIOXIN 
OCTACHLORODIBENZOFURAN 
OCTACHLORODIBENZO-P-DIOXIN 

Units 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 
pg/I 

. pg/I 
pg/I 
pg/I 
pg/I 
pg/I 

3.6 U 
2.8 U 
4.0 U 
2.6 U 
8.0 U 
3.9 U 
3.9 U 
2.6 U 
·2.5 u 
3.6 U 
2.8 U 
2.4 U 
4.0 U 
2.2 U 
3.9 U 
2.6 U 
3.7 U 
3.0 U 
5.1 U 
2.5 U 
3.0 U 
2.6 U 
3.9 U 
6.2 U 
7.2 U 

QUALIFIER KEY:· "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
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- --- - - - - - - - - - - - - - - -- -
Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Metals Units 
ARSENIC mg/L 
COPPER mg/L 
IRON mg/L 
MANGANESE mg/L 
ZINC mg/L 

·Penta Wood 
Metal Results 

2007 Treatment Plant Samples 

01 01 01 

EFFLUENT EFFLUENT EFFLUENT 

N/A N/A N/A 

Waste Water . Waste Water Waste Water 

03/14/2007 06/28/2007 09/18/2007 

07CP01-18 07CP01-38 07CP01-81 

8.8 0.010 U 0.010 U 
2.2 J 0.010 U 0.010 U 
160 0.10 U 0.45 

5,400 2.1 2.1 
49 0.027 0.036 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J'; - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 1 · 



Field Site Identified: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Semlvolatlle Organic Compounds 
PENTACHLOROPHENOL 

Units 
µg/L 

Penta Wood 
Pentachlorophenol Results 

2007 Treatment Plant Samples 

01 01 01 01 

EFFLUENT EFFLUENT EFFLUENT EFFLUENT 

N/A N/A N/A N/A 

Waste Water Waste Water Waste Water Waste Water 

01/10/2007 01/25/2007 02/01/2007 02/07/2007 

07CP01-10 07CP01-11 07CP01-12 07CP01-13 

250,035-001 250137-001 250187-001 250218-001 

0.025 J 0.096 U 0.095 U 0.098 U 

01 

EFFLUENT 

N/A 

Waste Water 

2/14/2007 

07CP01-14 

250237-001 

0.010 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 3 

- - ------- -----------



- - - - - - - - - - - - - - - - - -
Penta Wood 

Pentachlorophenol Results 
2007 Treatment Plant Samples 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT 

Sample Interval: N/A N/A N/A N/A N/A NIA N/A 

Matrix: Waste Water Waste Water Waste Water Waste Water Waste Water. Waste Water Waste Water . 

Sample Collection Date: 02/22/2007 02/28/2007 03/14/2007 03/18/2007 03/28/2007 04/05/2007 04/10/2007 

Field Sample Identification: 07CP01-15 07CP01-16 · 07CP01-18 07CP01-20 07CP01-21 07CP01-22 07CP01-23 

Laboratory Sample Identification: 250269-001 250312-001 250393-002 250417-001 250444-001 250478-001 3616-1 

Semivolatlle Organic Compounds Units 
PENTACHLOROPHENOL µg/L 0.098 U 0.095 U 0.095 U 0.069 J 0.095 U 0.097 U 0.093 U 

QUALIFIER KEY: ''U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier -Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 4 
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Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Semlvolatlle Organic Compounds Units 
PENTACHLOROPHENOL µg/L 

Penta Wood 
Pentachlorophenol Results 

2007 Treatment Plant Samples 

01 01 01 01 

EFFLUENT EFFLUENT EFFLUENT EFFLUENT 

N/A N/A N/A N/A 
Waste Water W;:iste Water Waste Water Waste Water 

04/20/2007 04/26/2007 04/30/2007 05/08/2007 

07CP01-24 07CP01-25 07CP01-26 07CP01-27 

500-3787-1 3909-1 500-3936-1 4130-1 

0.096 U 0.095 U 0.095 U 0.095 U 

01 01 01 

EFFLUENT EFFLUENT EFFLUENT 

N/A N/A N/A 
Waste Water Waste Water Waste Water 

05/18/2007 05/24/2007 05/;31/2007 

07CP01-29 07CP01-30 07CP01-31 

500-4328-1 500-4408-1 4497-1 

· 0.092 U 0.095 U 0.061 J 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 5 
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- - - - - - - - - - - - - - - - - -
Penta Wood 

Pentachlorophenol Results 
2007 Treatment Plant- Samples 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT 

Sample Interval: NIA N/A N/A N/A N/A N/A N/A 
Matrix: Waste Water Waste Water Waste Water Waste Water Waste Water Waste Water Waste Water 

Sample Collection Date: 06/05/2007 06/15/2007 06/22/2007 06/28/2007 07/05/2007 07/09/2007 07/17/2007 

Field Sample Identification: 07CP01-32 07CP01-35 07CP01-36 07CP01-38 07CP01-40 07CP01-44 07CP01-45 

Laboratory· Sample Identification: 4542-1 4788-1 4945-1 5036-2 5103-1 5128-4 5336-1 

Semivolatile Organic Compounds Units 
PENTACHLOROPHENOL µg/L 0.093 U 0.093 U 0.093 U 0.093 U 0.093 U 0.093 UJ 0.093 UJ 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported · 
Page 6 
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Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

· Laboratory Sample Identification: 

Semivolatlle Organic Compounds Units 
PENTACHLOROPHENOL µg/L 

Penta Wood 
Pentachlorophenol Results 

2007 Treatment Plant Samples 

01 01 01 01 

EFFLUENT EFFLUENT EFFLUENT EFFLUENT 

NIA N/A N/A N/A 

Waste Water Waste Water Waste Water Waste Water 

07/26/2007 08/02/2007 08/10/2007 08/15/2007 

07CP01-46 07CP01-72 07CP01-73 07CP01-74 

5611-1 5748-1 5945-1 6041-1 

0.096 UJ 0.10 UJ 0.10 UJ 0.094 U 

01 01 01 

EFFLUENT EFFLUENT EFFLUENT 

N/A N/A N/A 

Waste Water Waste Water Waste Water 

08/24/2007 08/30/2007 09/06/2007 

07CP01:75 07CP01-76 07CP01-77 

500-6210-1 500-6303-1 500-6423-1 

0.12 J 0.10 U 0.093 U 

QUALIFIER KEY: "U" • Analyte not found at the listed detection limit; "J" - Estimated Result; "B". Analyte detected in Blank; No Qualifier. Analyte found; "R". Rejected; "NR". Not Reported 
Page 7 
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- - - - - - ·- - - - - - - - - - - - -
Penta Wood 

Pentachlorophenol Results 
2007 Treatment Plant Samples 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT 

Sample Interval: N/A N/A N/A N/A N/A N/A N/A 

Matrix: Waste Water Waste Water Waste Water Waste Water Waste Waler Waste Water Waste Water 

Sample Collection Date: 09/10/2007 09/18/2007 09/24/2007 10/02/2007 10/12/2007 10/17/2007 10/18/2007 

Field Sample Identification: 07CP01-79 07CP01-81 07CP01-84 08CP01-01 08CP01-05 08CP01-08 08CP01-11 

Laboratory Sample Identification: 500-6455-2 500-6637-2 500-6760-2 500-6921-1 500-7155-3 500-7252-3 500-7299-3 

Semlvolatlle Organic Compounds Units 
PENTACHLOROPHENOL µg/L 0.093 U 0.093 U 0.093 U 0.093 U 0.095 UJ 0.093 U 0.093 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
· Page 8 · 



Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection D~te: 

Field Sample Identification: 

Laboratory Sample Identification: 

Semlvolatlle Organic Compounds Units 
PENTACHLOROPHENOL µg/L 

Penta Wood 
Pentachlorophenol Results 

2007 Treatment Plant Samples 

01 01 01 01 

EFFLUENT EFFLUENT EFFLUENT EFFLUENT 

N/A N/A N/A N/A 
Waste Water Waste Water Waste Water Waste Water 

10/19/2007 10/23/2007 10/29/2007 10/30/2007 

08CP01-14 08CP01-17 08CP01-29 08CP01-32 

500-7299-6 500-7391-3 500-7497-3 500-7497-6 

0.093 U 0.094 UJ 0.093 U 0.093 U 

01 01 01 

EFFLUENT EFFLUENT EFFLUENT 

N/A N/A N/A 
Waste Water Waste Water Waste Water 

11/08/2007 11/13/2007 11/20/2007 

08CP01-34 08CP01-36 08CP01-38 

500-7729-2 500-7848-2 500-7951-1 

0.093 U 0.025 J 15 J 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 9 

- - -----------------



- - - - - - - - - - - - - ·- - -
Penta Wood 

Pentachlorophenol Results 
2007 Treatment Plant Samples 

Field Site Identifier: 01 01 

Field Sample Location: EFFLUENT EFFLUENT 

Sample Interval: N/A N/A 

Matrix: Waste Water Waste Water 

Sample Collection Date: 11/30/2007 12/28/2007 

Field Sample Identification: 08CP01-55 08CP01-61 

Laboratory Sample Identification: 500-8117-3 500-8618-3 

Semivolatile Organic Compounds Units 
PENTACHLOROPHENOL µg/L 0.093 U 0.094 UJ 

- - -

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 10 



- - - - - - - - - - - - - - - - - - -
Penta Wood 

Semivolatile Results 
2007 Treatment Plant Samples 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: EFFLUENT EFFLUENT EFFLUENT EFFLUENT. EFFLUENT EFFLUENT EFFLUENT 

Sample Interval: N/A NIA N/A N/A N/A N/A N/A 
Matrix: Waste Water Waste Water Waste Water Waste Water Waste Water Waste Water Waste Water 

Sample Collection Date: 01/10/2007 02/07/2007 03/14/2007 04/05/2007 05/08/2007 06/28/2007 07/17/2007 

Field Sample Identification: 07CP01-10 07CP01-13 07CP01-18 . 07CP01-22 07CP01-27 07CP01-38 07CP01-45 

Semivolatlle Organic Compounds Units 
NAPHTHALENE µg/L •. 1.0 U 0.95 U 0.95 U 0.95 U 0.92 U 0.95 UJ 0.94 U 
PHENOL µg/L 5.0 u., 4.8 U 4.8 U 4.8 U 4.6 U 4.8 U 4.7 UJ 

.. 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier- Analyte found; "R" - Rejected; ''NR" - Not Reported 
· Page 1 



Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Semlvolatlle Organic Compounds Units 
NAPHTHALENE µg/L 
PHENOL µg/L 

Penta Wood 
Semivolatile Results 

2007 Treatment Plant Samples 

01 01 01 01 

EFFLUENT EFFLUENT EFFLUENT EFFLUENT 

N/A N/A N/A N/A 
Waste Water Waste Water Waste Water Waste Water 

08/15/2007 09/18/2007 10/17/2007 11/20/2007 

07CP01-74 07CP01-81 08CP01-08 08CP01-38 

0.95 R 0.93 U 0.93 U 0.93 U 
4.8 R 4.7 U 4.7 U 4.7 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 2 
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-------------------
Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Volatile Organic Compounds Units 
1,2,4-TRIMETHYLBENZENE µg/L 
1,3,5-TRIMETHYLBENZENE (MESITYLENE) µg/L 
BENZENE µg/L 
ETHYLBENZENE µg/L 
TOLUENE µg/L 
TRIMETHYL BENZENE µg/L 
XYLENES µg/L L 

Penta Wood 
Volatile Results 

2007 Treatment Plant Samples 

01 01 01 

EFFLUENT EFFLUENT EFFLUENT 

N/A N/A N/A 

Waste Water Waste Water Waste Water 

03/14/2007 06/28/2007 09/18/2007 

07CP01-18 07CP01-38 07CP01-81 

250393-002 5036-2 500-6637-2 

1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 

0.50 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 2.0 U 2.0 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" --Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 1 



- - - - - - - - - - - - - - - - - - -
Penta Wood 

Total Organic Carbon Results 
2007 Treatment Plant Samples 

Field Site Identifier: 01 01 01 01 01 01 01 

Field Sample Location: EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT EFFLUENT ·EFFLUENT 

Sample Interval: NIA NIA NIA NIA NIA NIA NIA 
Matrix: Waste Water Waste Water Waste Water Waste Water Waste Water Waste Water Waste Water 

Sample Collection Date: 0111012007 0210712007 0311412007 0410512007 0510812007 0612812007 0711712007 

Field Sample Identification: 07CP01-10 07CP01-13 07CP01-18 07CP01-22 07CP01-27 07CP01-38 07CP01-45 

Laboratory Sample Identification: 250035-001 250218-001 250393-002 250478-001 4130-1 5036-2 5336-1 

Wet Chemistry Units 
TOTAL CARBON mglL 2.1 0.91 J 1.3 0.68 J 0.43 J 0.45 J 0.59 UB 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 1 · 



Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample lde_ntlflcatlon: · 
,- ,..,, .... ~ 

Wet Chemistry ,_·Units 
TOTAL CARBON mg/L' , ' 

Penta Wood 
Total Organic Carbon Results 
2007 Treatment Plant Samples 

01 01 01 01 

EFFLUENT EFFLUENT EFFLUENT EFFLUENT 

N/A N/A N/A N/A 
Waste Water Waste Water Waste Water Waste Water 

08/15/2007 09/18/2007 10/17/2007 11/20/2007 

07CP01-74 07CP01-81 08CP01-08 08CP01-38 

6041-1 500-6637-2 500-7252-3 500-7951-1 

0.69 UB 0.63 UB 0.54 UB 0.59 UB 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier- Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 2 
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------------------­
Penta Wood 

Wet Chemistry 
CHLORIDE (AS CL) 
Total Suspended Solids (TSS) 

Chloride and Total Suspended Solids Results 
2007 Treatment Plant Samples 

Field Site Identifier: 01 01 01 01 

Field Sample Location: EFFLUENT EFFLUENT EFFLUENT EFFLUENT 

Sample Interval: NIA NIA NIA NIA 

Matrix: Waste Water Waste Water Waste Water Waste Water 

Sample Collection Date: 0311412007 0612812007 0710912007 0911812007 

Field Sample Identification: 07CP01-18 07CP01-38 07CP01-44 07CP01-81 

Units 
mglL 17 22 UB • NR 74 
mglL 5.0 U. 5.0 U. 1.5 J 5.0 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
. Page 1 
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Pentawood Products Site 
Natural Attenuation Trend Data 
Anuua/ Groundwater Sampling 
Page 1 of 5 

Sample Temp. 

Well Date (q 
DW-01 9/24/2003 

DW-01 5/31/2005 

DW-01 5/10/2007 

DW-01 9/19/2007 

MW-01 10/9/1997 8.46 

MW-01 4/5/2000 8.56 

MW-01 4/24/2001 8.69 

MW-01 9/11/2001 10.18 

MW-01 5/14/2002 8.89 

MW-01 8/6/2002 8.82 

MW-01 4/29/2003 9.03 

MW-01 9/24/2003 9.22 • 

MW-01 5/4/2004 9.15 

MW-01 9/21/2004 10.05 

MW-01 5/10/2005 9.30 

MW-01 9/29/2005 8.96 

MW-01 5/31/2006 10.76 

MW-01 9/25/2006 

MW-01 5/8/2007 8.95 

MW-01 9/18/2007 9.81 

MW-02 10/9/1997 9.49 

MW-02 4/5/2000 9.47 

MW-02 9/12/2001 12.00 

MW-02 8/6/2002 9.% 

MW-02 9/24/2003 9.85 

MW-02 9/21/2004 10.29 

MW-02 9/28/2005 10.27 

MW-02 9/26/2006 11.()3 

MW-02 9/19/2007 10.00 

MW-03 10/8/1997 10.34 

MW-03 4/4/2000 

MW-03 4/25/2001 10.27 

MW-03 9/13/2001 11.53 

MW-03 8/7/2002 10.36 

MW-03 9/23/2003 10.32 

MW-03 9/21/2004 10.70 

MW-03 9/28/2005 10.58 

MW-03 9/25/2006 

MW-03 9/20/2007 .. 

MW-04 10/9/1997 9.61 

MW-04 4/4/2000 9.43 

MW-05 10/10/1997 10.68 

MW-05 4/7/2000 8.76 

MW-05 4/26/2001 12.29 

MW-05 9/13/2001 11.45 

MW-05 8/7/2002 11.80 

MW-05 9/25/2003 10.60 

MW-05 9/22/2004 11.80 

MW-05 9/28/2005 11.13 

MW-05 9/26/2006 11.49 

MW-05 9/20/2007 11.60 

MW-065 10/9/1997 11.26 

Specific 

Cond. DO DO 

(umhos/cm2
) (mg/L) (%) pH 

475 11.23 96.2 7.32 

416 10.34 86.5 7.14 

431 9.83 84.6 7.08 

370 10.63 NR 7.00 

541 9.68 83.6 7.17 

439 NR 89.2 7.33 

383 3.03 26.5 7.13 

349 10.23 89.2 7.16 

314 - 93.8 7.05 

279 10.89 97.1 7.07 

540 11.68 102.2 7.08 

282 12.12 105.1 7.15 

252 9.33 94.0 7.62 

Well Dry 

274 9.47 82.5 6.99 

274 11.33 100.6 6.74 

143 8.82 77.2 6.42 

111 9.59 81.4 6.85 

172 11.50 99.8 7.62 

128 6.31 NR 5.41 

172 7.07 62.8 6.19 

319 1.17 10.7 6.01 

358 8.95 88.0 6.26 

345 2.44 22.5 6.28 

350 7.18 65.3 5.95 

6% 3.52 31.5 6.91 

Parameters not measured 

1039 3.77 33.8 6.83 

1118 16.44 NR 6.93 

1007 4.50 NR 6.74 

873 5.68 50.9 7.06 

1071 0.38 3.4 6.80 

948 24.95 (·) 6.82 

Well Dry 

Well Dry 

228 1.09 8.0 8.41 

237 1.38 NR 8.49 

887 0.38 3.4 6.24 

737 4.81 39.3 6.03 

1018 3.71 36.0 6.40 

698 10.19 97.0 6.80 

589 5.02 NR 6.15 

559 2.99 27.0 6.54 

749 8.43 82.8 6.53 

627 3.27 30.3 6.47 

736 4.79 46.5 6.64 

583 2.95 28.8 6.53 

792 5.25 48.0 6.21 ........................ . .............. 
MW-065 4/7/2000 Not measured. Sampled for VOCs only 

ORP 

(mV) 

171.0 

290.6 

168.7 

235.8 

113.7 

241.1 

151.8 

322.6 

217.0 

91.1 

190.8 

154.6 

156.3 

87.8 

180.5 

274.1 

305.8 

96.9 

380.5 

326.2 

182.6 

156.2 

205.0 

200.3 

38.4 

169.1 

99.0 

165.1 

147.3 

87.2 

242.6 

-137.9 

NR 

28.8 

119.4 

-39.7 

-68.6 

35.2 

-21.3 

-98.5 

-60.4 

221.0 

-68.9 

232.l ................ 

MW-065 4/26/2001 ··1:z'.ro"[· .......... 453 .......... T .. i1s .... f 2'i,::;··rs·.92r·i·:u:i .. 
MW-065 9/12/2001 ............... Not measured_due to_product in_the_wen ................ 

Turbidity Nitrate 

(ntu) (mg/L) 

1.48 

1.5 J 
1.8 

1.5 J 

6.5 

1.6 

6.5 

2.6 

2.7 

<0.15 

2.6 

53.2 2.61 

2.1} 

160 1.8) 

155 1.7) 

217 1.9 

85 .... 1.61 .... 

109 1.9 

67 3) 

1.1 

<0.1 

2.3 

<0.15 

Off Scale 2.02 

Off Scale 1.4) 

Off Scale <0.1 

Off Scale 0.12 

Off Scale 0.22) 

4.4 

2.8 

4.42 

4 

<0.15 

0.65 4.43 

10.6 3.SJ 

25.9 3.3 ................. 

<0.1 

<0.1 

<0.1 

<0.1 

<0.13 

0.17 

<0.15 

<0.05 

56.8 0.01 R 

0.98 <0.1 

0.72 <0.1 

0.80 <0.1 U 

4.5 

0.87 

1.1 

Page 1 

Dissolved Dissolved 

Manganese Iron Sulfate Methane PCP Chloride 

(mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (mg/L) 

<0.005 <0.05 <2 <0.5 <0.05 66.9 

<0.004 J <0.05 J 6.5 <0.002 0.039) 29} 

<0.01 <0.100 17} <0.002 0.074} 29 

0.0024} <0.100 14 J <0.002 <0.093 27 

NT <0.02 6.3 <0.01 2.0 18 

<0.002 <0.05 2.5 0.0003 <0.5 8.7 

<0.015 <0.025 13.0 <0.00011 <0.1 24 

0.001 <0.035 <8.2 <0.01 0.5 10 

0.005 <0.011 7.8 0.1 9 

0.00095 B <0.011 7.9 . <0.01 0.1 7 

<0.005} <0.025 10.0 <0.0005 <0.1) 4.3 

0.036 0.1) <2 <0.0005 0.1 3.3 

15.0R 790R 2.0R 1.06) 4.3R 

2.60) 838.0 5.2} 0.3 2.7 

<0.01 <0.05 14R <0.002 0.1 3.6) 

0.0038) <0.05 16.0 <0.002 0.1 6.2 

<0.01 <0.05 17.0 <0.002 0.049 J 2.3) .. 
Well Dry 

0.0063) <0.100 15 J <0.002 0.11) 2.2} 

<0.01 <0.100 12) <0.002 <0.093 9.4 

NT <0.02 17.0 <0.01 <1.0 4 

0.003 <0.05 58.3 0.0003 <0.5 1 

0.057 <0.035 10 <0.01 0.51 6.2 

0,018 0.0 10.0 <0.01 0.1 3 

0.443 3.03 3} <0.0005 0.28 lj 

0.0222) . 25800.00 4.0R 1.26 12) 

0.0093) 0.07 27.0 <0.002 2.2) 6 

<0.0026 <0.05 20.0 <0.002 2.3 1.6 J 

0.0065 J <0.100 16) <0.002 3.7 3.6 

0.011 0.3 16.0 <0.01 <1.0 42 

0.010 0.5 12.5 0.0016 <0.6 64 

0.008 0.1 11.0 NT <0.11 47 

0.031 0.9 14.0 <0.01 0.093 58 

0.011 0.2 16.0 <0.01 0.1 69 

0.008) <0.001 <2 0.0025 0.31 52.4 

4.99) 278.0 8.9R 0.37 62) 

0.0067 J 0.1 24.0 <0.002 0.2) 62.0 . ........ 
Well Dry 

Well~ .. .................... 

NT 0.04 6.3 0.139 <1.0 7.3 

0.047 <0.05 10.8 0.0008 <0.5 9.6 

NT 4.9 15.0 <0.01 28000.0 50 

3.350 3.4 34.3 0.0009 20600.0 49 

11.300 7.6 28.0 NT 20600.0 42 

8.500 4.1 22.0 <0.01 6300 29 

7.840 7.9 21.0 510.0 26 

8.320 13.4 20.0 0.00047 J 1100.0 22.1 

5,650 J 30.5 24R 194.0 29) 

7.6 19.0 35.0 0.0230 1100) 18.0 

8.0 23.0 27.0 0.0087) 460 16.0 

7.6 25.0 39 J 0.0098 31.0 13.0 

NT 0.02 0.9 <0.01 <1.0 72 

0.347 <0.025 12 NT 3 14 

0.8 <0.035 16 <0.01 1.1 12 



Pentawood Products Site 
Natural Attenuation Trend Data 
Anuual Groundwater Sampling 
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Sample Temp. 

Well Date (q 
MW--06.S 8/7/7.00J. 12.75 

MW--06.S 9/25/2003 

MW--06.S 9/27/2006 

MW--06.S 9/20/2007 10.81 

MW..fYl 10/14/1997 10.13 

MW..fYl 4/4/2000 9.87 

MW..fYl 4/25/2001 12.60 

MW..fYl 9/11/2001 11.04 

MW..fYl 8/7/2002 12.68 

MW..fYl 9/24/2003 10.38 

MW..fYl 9/22/2004 13.90 

MW--07 9/27/2005 10.44 

MW..fYl 9/27/2006 11.16 

MW..fYl 9/20/2007 10.55 

MW--08 10/14/1997 9.73 

MW--08 4/5/2000 10.07 

MW--08 4/26/2001 11.08 

MW--08 9/11/2001 10.49 

MW--08 8/8/2002 11.80 

MW--08 9/25/2003 10.67 

MW--08 9/23/2004 11.89 

MW--08 9/28/2005 11.10 

MW--08 9/25/2006 

MW--08 9/20/2007 11.86 

MW--09 .10/8/1997 10.59 

MW--09 4/5/2000 9.65 

MW--09 4/23/2001 9.62 

MW--09 9/12/2001 11.23 

MW--09 8/6/2002 9.21 

MW--09 9/25/2003 9.22 

MW--09 9/22/2004 11.91 

MW--09 9/27/2005 10.45 ------··---
MW--09 9/25/2006 

MW--09 9/21/2007 9.85 

MW-10 10/15/1997 10.88 

MW-10 4/6/2000 10.76 

MW-10 4/26/2001 12.31 

MW-10 9/12/2001 11.18 

MW-10 8/7/7.00J. 14.24 

MW-10 10/1/2003 

Specific 

Cond. DO DO 

(umhos/cm2
) (mg/L) (%) pH 

583 NR 41.4 6.08 

Not measured due to product in the well. 

CAMU wells not measured 

569 6.24 57.0 5.86 

709 8.23 73.0 6.86 

693 5.82 51.5 7.01 

721 7.54 712 6.89 

824 8.36 74.5 6.27 

812 NR '!3.7 6.71 

680 6.85 61.6 6.90 

736 7.89 77.5 6.71 

789 8.01 71.9 5.53 

799 5.47 69.1 6.77 

771 7.43 672 6.69 

363 4.28 372 7.93 

295 3.78 33.5 6.91 

358 5.50 523 7.94 

386 4.08 NR 7.77 

375 NR 75.2 7.56 

414 6.20 57.8 7.79 

449 5.50 52.8 7.14 

407 8.25 71.0 7.56 

Well Dry 

543 4.67 43.9 734 

171 6.30 54.9 5.63 

153 6.36 44.7 5.78 

172 5.21 43.1 5.72 

206 5.75 NR 5.54 

253 1.96 17.3 5.27 

206 3.53 34.3 5.62 

228 4.99 47.5 5.28 

168 c·i - 4.33 

Well °'l'. .. 
199 7.20 65.2 5.24 

803 038 3.4 6.83 

988 0.47 4.2 6.82 

1029 4.52 42.8 6.89 

1188 6.55 63.1 6.89 

1010 NR 60.9 630 

.........•.... .... 
MW-10 9/23/2004 Not measured due to product in the well 

.MW-IO 9/29/2005 Well Dry 

MW-10 9/27/2006 CAMU wells not measured 

MW-10 9/20/2007 ................ Not.measured du,; to product in the well 

ORP 

(mV) 

77.8 ....... 

86.9 

6.0 

156.1 

127.5 

208.0 

256.3 

98.7 

352 

146.0 

220.1 

120.5 

12.2 

252.3 

151.3 

29.3 

160.9 

125.4 

11.0 

195.2 

-50.4 

217.6 

321.7 

162.7 

309.8 

391.9 

278.7 

148.1 

333.6 ............... 

239.5 

-33.2 

27.4 

-103.5 

-71.1 

-147.8 

.... 

........... 

MW-105 10/15/1997 13.18 339 10.49 100.0 .:::~ I ~=:: ... MW-105 4/7/2000 9.41 599 5.02 41.5 .............. 
MW-105 4/25/2001 Not measured due to product in the well 

MW-105 9/12/2001 Not measured due to product in the well .............. 
MW-10? 8/7/2002 13.62 431 NR 66.1 6.31 303.8 

MW-105 9/25/2003 Not measured due to product in the well 

MW-105 9/22/2004 Not measured due to product in the well 

MW-105 9/29/2005 Not measured due to product in the well 

MW-105 9/27/2006 Not measured due to product in the well 

MW-105 9/20/2007 Not n:ieasured due to pr~~ct in the well 

MW-11 10/15/1997 n.98 I 398 I 4.86 1 47.2 17.94 I 144.3 

Turbidity Nitrate 

(ntu) (mg/L) 

<0.15 

1.01 

3.9 

4.7 

4.9 

2.7 

3.6 

3 

<0.15 

1.97 2.97 

14.5 3.4J 

6.97 1.8 

- 1.8 

(off scale) I.SJ 

1.4 

3.5 

1.52 

1.5 

<0.15 

4.15 2.6 

2.99 2.4 J 

52.2 __ 2.0.J .... 

28.0 1.5 

4.2 

1.97 

2.46 

33 

<0.15 

73.3 236 

5.93 1.8 J 

0.76 .... 1.9 J ··-

1.50 3.8 

4.9 

1.72 

0.18 

0.13 

<0.15 

<0.05 

0.0018 J 

<0.1 

0.68 

<0.1 

<100 

1.5 

4.7 

0.11 

3.41 

3.6) 

2.0J 

1.2 

1.3 

3.4 
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I 
Dissolved Dissolved I 

Manganese Iron Sulfate Methane PCP Chloride 

(mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (mg/L) 

1.790- 3.33 18 02700 88 B 17 

0.961 1.10 17 0.1300 033 23.9 I 
0.590 <0.05 18 0.0035J 0.21 18.0 

0.2 0.51 34J 0.003 0.099 30 

NT 0.62 6.0 <0.01 <1.0 7.6 I 
0.026 0.36 6.1 0.004 <0.5 4.8 

0.007 0.15 6.5 0.0047 <0.1 8.4 

0.0044 0.23 10 0.012 0.083 23 

0.004 B 0.305 10 <0.01 0.03 21 I 
<0.005 0.09 J <2 0.0049 0.044J 12.2 

9.75J 1640J 6.8R 5.75 7.2J 

0.016 0.88 130J <0.002J <0.12 18 

0.0681 <0.05 110 0.0043J 0.087J 15 I 
0.022 0.26 170) 0.0037 <0.0'!3 16 

NT 0.148 4.5 0.0365 <1.0 4.2 

0.0053 <0.05 6.5 0.0072 <0.5 6.26 I 
0.027 <0.025 7.47 0.0116 0.2 3.25 

O.oI8 0.07 <7.6 <0.01 0.062 3.8 

0.0053 B 0.011 B 6 <0.01 <0.04 4.2 

0.006J <0.05 <2 0.0092 <0.11 11 I 
12.0J 256 5.8) 3.75) 1.94 15 

0.016 0.13 19 0.0026 0.031 J 20 ................. 
Well Dry 

0.013 0.21 76J <0.002 <0.0'!3 21 I 
NT <0.0001 3.4 <0.01 <1.0 45 

0.0217 <0.05 8.46 0.000396 0.6 3.15 

0.034 <0.025 27 <0.00012 0.12 322 I 
0.016 0.11 <6.8 <0.01 0.76 6.5 

0.0063 B <0.011 22 <0.01 0.54 11 

0.016 0.24 24 <0.0005 2.3 4.4 

8.51 J 0.24) 26R <IO.OJ 2.92 3.2) I 
0.0054 J <0.05 20 <0.002!.._. 0.57 2.6 .................... ········-········· Well Dry ...... ................... 
0.0041 J <0.100 15J <0.002 037 2.6 

NT 0.00219 13 0.0135 3400 35 
I 

1.59 0.1159· 13.8 0.003067 9530 55.9 

2.38 5.65 22 NT 22800 48 

3.2 2.4 23 <0.01 21000 61 

2.54 10.7 20 0.011 22000 56 
I 

1.85 2.59 3 0.00062 9000 22 

1.81 0.0241 18 <10.0 38000 38 .. ........... 
WellJ?ry ......... ................ . .................. 

2.6 0.12 24 <0.002 23000) 14 I 
2.7 0.55 25) 0.0024 1700 20 

NT 0.0000454 23 <0.01 12000 38 

IO.I <0.05 138 0.001567 56100 53 I 
6.03 11.30 8.6 0.0006 49000 11 

7.60 0.048 13 <0.01 82000 IO 

7.07 0.0673 14 <0.01 390 10 

5.9 <0.05 2 <0.0005 2200 6.7 I 
3740) 0.0227) ISR <10.QJ 9490 24) 

3.9 <0.05 120) <0.002 <0.11 16 

2.5 <0.05 79 <0.002 2700) 8.6 

1.3 <0.100 69) <0.002 24 8.7 I 
NT <0.0001 12 <0.01 <1.0 7.5 

I 
I 
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Pentawood Products Site 
Natural Attenuation Trend Data 
Anuual Groundwater Sampling 
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Sample Temp. 

Well Date (Q 

MW-11 4/4/2000 13.24 

MW-11 4/4/2001 12.98 

MW-11 9/10/2001 13.13 

MW-11 8/6/2002 13.12 

MW-11 9/23/2003 12.66 

MW-11 9/21/2004 12.15 

MW-11 9/29/2005 11.55 

MW-11 9/27/2006 11.91 

MW-11 9/20/2007 11.83 

MW-12 10/15/1997 10.16 

MW-12 4/6/2000 10.10 

MW-12 4/6/2001 

MW-12 9/13/2001 11.02 

MW-12 5/14/2002 1028 

MW-12 8/7/2002 12.21 

MW-12 4/29/2003 10.95 

MW-12 9/23/2003 10.89 

MW-12 5/4/2004 10.64 

MW-12 9/22/2004 13.49 

MW-12 5/12/2005 11.24 

MW-12 9/27/2005 11.67 

MW-12 6/7/2006 1210 

MW-12 9/26/2006 1239 

MW-12 5/9/2007 1215 

MW-12 9/19/2007 11.85 

MW-13 10/8/1997 12.79 

MW-13 4/5/2000 9.67 

MW-13 4/23/2001 9.08 

MW-13 9/10/2001 10.69 

MW-13 8/5/2002 11.49 

MW-13 9/23/2003 11.16 

MW-13 9/21/2004 it.13 

MW-13 9/27/2005 12.48 .............. 
MW-13 9/25/2006 

MW-13 9/18/2007 11.42 

MW-14 10/9/1997 9.32 

MW-14 4/6/2000 9.10 

MW-15 10/16/1997 9.29 

MW-15 4/4/2000 8.08 

MW-15 4/25/2001 11.79 

MW-15 9/12/2001 9.74 

MW-15 8/6/2002 10.24 

MW-15 9/23/2003 9.74 

MW-15 9/21/2004 9.85 

MW-15 9/29/2005 11.44 

MW-15 9/27/2006 11.95 

MW-15 9/19/2007 12.75 

MW-16 10/14/1997 9.86 

MW-16 4/6/2000 9.77 

MW-16 4/26/2001 10.46 

MW-16 9/10/2001 

MW-16 8/6/2002 11.70 

MW-16 9/23/2003 10.97 

MW-16 9/21/2004 10.68 

MW-16 9/29/2005 10.48 

MW-16 9/26/2006 10.69 

Specific 

Cond. 00 00 ORP Turbidity Nitrate 

(umhos/cm2
) (mg/L) (%) pH (mV) (ntu) (mg/L) 

427 657 61.9 7.80 2155 3.09 

337 6.98 67.6 7.86 1385 3.74 

414 9.09 NR 7.77 100.0 3.1 

455 537 NR 7.S8 240.6 <0.15 

396 6.29 60.7 7.81 245.9 11.3 2.94 

494 0.48 4.4 7.64 1593 7.76 3.0J 

502 8.12 96.9 726 177.2 032 24J 

490 - 53.8 7.82 1592 0.16 0.53J 

520 5.05 47.5 754 75.7 0.28 2.4 

1044 2.86 25.0 6.93 41.2 <0.1 

1097 0.63 5.6 6.89 169.9 0.483 

Parameters not measured 0.43 

1142 3.95 36.7 6.84 22.2 <0.53 

933 0.75 7.0 6.72 110.0 0.67 

920 NR 45.9 6.69 150.0 0.46 

982 524 47.2 6.80 126.1 0.8 

864 3.07 27.8 6.62 306.1 0.54 1.17 

897 7.50 71.7 7.15 126.2 1.1 J 

939 3.87 37.6 6.77 95.6 0.83 1.1 J 

1774 2.79 26.4 6.88 176.6 0.46 1.3 J 

760 0.70 6.4 656 169.3 428 1.1 J 

788 4.85 38.1 6.76 175.9 2.13 2.lJ 

872 - 41.5 7.07 214.1 1.29 1.9 J 

771 - - 6.60 155.5 058 2.4 

737 3.19 30.6 6.79 144.8 1.27 2.8 

185 6.00 54.1 6.19 206.7 13 
189 8.29 51.5 5.49 296.7 <100 

140 3.44 26.8 5.59 207.9 1.8 

203 NR NR 5.54 196.0 25 

223 536 48.3 5.38 333.1 <0.15 

195 350 323 5.80 317.0 432 1.86 

208 157 13.8 5.60 229.7 151 24J 

168 (*) - 5.19 335.1 221 0.6 

Well Dry ......................... 
163 733 69.0 5.39 3112 0.31J 

252 6.43 56.2 8.09 108.9 1.6 

283 6.92 60.0 7.42 2573 2.2 

409 4.49 39.1 8.22 149.8 4.1 

483 10.72 85.1 7.69 284.1 35 

675 8.73 81.3 7.73 179.4 4.0 

548 9.80 NR 8.00 1533 3.7 

508 NR 101.4 7.72 285.7 <0.15 

483 9.14 81.7 7.90 213.6 26.1 3.8 

514 8.49 77.4 7.55 73.5 4.11 3.2J 

580 10.25 89.3 7.58 163.8 1.50 4.2J 

607 - 89.5 7.84 118.3 3.68 4.7J 

574 11.08 106.6 7.01 197.0 1.50 5.7 

409 8.57 74.8 6.82 99.4 3.2 

169 8.16 70.0 6.63 310.9 3.9 

1102 4.72 43.2 6.81 75.6 8.7 

Parameters not measured 5.8 

247 10.86 NR 6.11 3313 <0.15 

216 10.27 93.2 634 349.1 29.0 3.5 

222 0.07 0.6 6.49 173.9 37.4 2.1 J 

373 11.12 97.6 6.79 233.4 12.8 1.5 

278 933 87.7 6.45 2323 51.80 1.2J 
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Dissolved Dissolved 

Manganese Iron Sulfate Methane PCP Chloride 

(mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (mg/L) 

<0.002 <0.05 9.41 0.000138 <0.6 6.98 

<0.015 <0.025 3.48 <0.00011 <0.11 6.25 

0.00045 <0.035 <7.4 <0.010 0.091 8 

0.0012 B <0.011 7.6 <0.01 <0.04 7.8 

<0.005 <0.05 <2 <0.0005 <0.11 6.7 

1.40J 15.6 6.2J <10.0 0.0656 9 

0.003J <0.05 9.7 <0.002 740J 14 

<0.01 J <0.05J 8.8J <0.002J <0.11 16J 

<0.01 <0.100 19 J <0.002 <0.093 20 

NT 0.000267 15 <0.01 5000 48 

1.59 0.1128 11.9 0.001553 10300 54.5 

1.57 0.131 16 0.048 1500 48 

1.4 0.74 16 <0.01 18000 47 

1.68 <0.011 17 4300 40 

1.6 0.105 15 <0.01 6400 37 

1.56 <0.025 20 <0.05 3000 31 

1.53 <0.05 <2 0.00049J 10000 30.8 

1480R 527 14R 134J 11200 J 29 

1230J 53.9 12R <IO.OJ 9060J 26J 

1.4 <0.05 16R <0.002 8300J 23J 

1.3 <0.05 26J <0.002J 8500J 20 

1.1 J 0.05R 32 <0.002 6100J 21 J 

12J <0.05 15 J <0.002J 3100 14J 

1.1 <0.100 37 J <0.002 3000J 13 

0.82 <0.100 29J <0.002 1100 14 

0.000027 0.0000067 1.4 <0.01 0.7 2.7 

0.112 <0.05 431 0.0003 0.8 4.4 

0.110 <0.025 35 <0.00012 0.2 3.5 

0.027 0.052 <7.5 <0.01 0.69 5.4 

0.045 1.31 8.4 <0.01 0.64 6.8 

0.182 0.96 7 <0.0005 2.9 5.1 

3.67J <0.124 J 6.4R <IO.OJ 4.67 6.5 J 

0.0071J ..... <0.05 19 ..... <0.002 J .... 0.85 3.1 ..... 
Well Dry . .. 

0.0063J <0.100 29J <0.002 0.53 2.9 

NT <0.0001 2.4 <0.01 <1.0 8.0 

<0.002 <0.05 4.1 0.0002 <0.5 15.7 

NT 0.00001 63 <0.01 <1 6.5 

<0.002 <0.05 10 0.0003 <0.5 12.3 

<0.015 <0.025 3 <0.0001 <0.11 15.0 

0.000 <0.035 <4.5 <0.01 0.077 17.0 

<0.00042 <0.011 5 <0.01 <0.04 16.0 

<0.005 <0.05 <2 <0.0005 <0.1 17.4 

0.976J 36.70 3.9 J <10.0 0.3 16.0 

0.0016J <0.05 6 <0.002 <0.11 17.0 

<0.002 B <0.05J 5.9J <0.002J <0.11 14 J 

<0.01 <0.100 13J <0.002 <0.1 15 

NT 0.00002 8.10 <0.01 <1 6.1 

· 1.69 <0.05 24.1 <0.001068 <0.5 6.5 

0.009 0.03 29.0 <0.00012 <0.11 3.6 

0.00082 <0.035 11.0 <0.01 0.17 1.8 

0.0091 B 0.08 13.0 <0.01 0.0 2.0 

<0.005 <0.05 3J <0.0005 0.089 J 6.2 

0.617 J 0.025 5.5 J <10.0 0.1 3.7 

0.0021 J <0.05 71J <0.002 <0.11 11.0 

<0.00059 B <0.05J 32J <0.002J 0.046J 4.lJ 
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Sample Temp. 

Well Date (Q 
MW-16 9/18/20Cl7 10.91 

MW-17 10/15/19'77 9.26 

MW-17 4/6/2000 9.15 

MW-17 4/26/2001 10.38 

MW-17 9/11/2001 11.44 

MW-17 8/8/'1JXJ1. 12.88 

MW-17 9/25/2003 9.80 

MW-17 9/'12/2004 11.02 

MW-17 9/27/2005 11.94 

MW-17 9/26/2006 11.74 

MW-17 9/19/20Cl7 10.42 

MW-18 10/10/19'77 11.51 

MW-19 10/16/19'77 8.43 

MW-19 4/7/2000 7.80 

MW-19 4/7/'lOOl 

MW-19 9/12/2001 

MW-19 5/13/2002 

MW-19 8/8/2002 

MW-19 4/29/2003 

MW-19 9/25/2003 

MW-19 5/4/2004 

MW-19 9/'12/2004 

MW-19 5/10/2005 

MW-19 9/29/2005 

MW-19 6/7/2006 

MW-19 9/27/2006 

MW-19 5/9/20(17 

MW-19 9/20/20Cl7 

MW-20 10/15/19'77 

MW-20 4/26/2001 

MW-20 9/12/2001 

MW-20 8/7/2002 

MW-20 9/25/2003 

MW-20 9/22/2004 

MW-20 10/25/2005 

MW-20 9/27/2006 

MW-20 9/20/2007 

MW-21 2/9/1998 8.50 

MW-21 5/14/2002 9.29 

MW-21 8/6/2002 10.72 

MW-21 4/29/2003 9.91 

MW-21 9/24/2003 930 

MW-21 5/4/2004 10.10 

MW-21 9/21/2004 9.80 

MW-21 5/10/2005 10.47 

MW-21 9/27/2005 10.45 

MW-21 6/1/2006 9.76 
·············· 

MW-21 9/25/2006 

MW-21 5/8/20Cl7 10.64 

MW-21 9/18/20Cl7 12.17 

MW-'12 2/9/1998 8.70 

MW-22 5/14/2002 9.91 

MW-22 8/6/2002 1137 

MW-22 9/24/2003 9.70 

MW-22 9/21/2004 9.78 

Specific 

Cond. DO DO ORP Turbidity 

(umhos/cm2
) (mg/L) (%) pH (mV) (ntu) 

210 11.55 105.1 5.89 318.4 

399 4.53 39.0 7.89 147.2 

438 4.81 41.8 7.73 254.9 

412 9.64 85.7 7.77 58.6 

457 6.96 62.9 7.49 262.0 

425 NR 65.8 7.64 204.5 

405 6.45 57.3 7.80 206.0 358 

498 9.13 87.0 7.57 150.5 8.23 

368 (*) - 6.31 325.4 0.23 

429 - 61.9 7.75 222.0 1.05 

385 10.15 92.6 7.60 113.7 0.30 

777 1.03 9.2 6.13 -12.1 

662 12.11 103.4 8.23 133.6 

650 5.02 40.3 6.75 323.2 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Dry. Could not collect parameter sample. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

Not measured due to product in the well. 

559 8.35 NT 7.05 177.5 

457 10.66 93.5 5.86 152.0 

444 NR 99.0 6.79 297.6 

473 3.72 NR 6.65 144.9 

491 11.13 97.7 6.74 326.0 400 

557 - 89.2 6.50 1%.3 

510 10.37 92.5 6.61 102.1 365 

544 10.89 94.1 6.63 159.6 103 

444 13.46 (*) 6.32 129.8 969 

4% 8.23 62.7 6.77 200.8 684 ..... . ......... ............... 
............ well Dry ............... 

429 9.20 82.9 6.04 200.1 312 

352 7.89 6.32 235.8 150 

558 7.50 NT 6.86 119.5 

423 10.25 91.3 6.77 85.5 

343 NR 101.6 6.86 323.7 

303 10.92 96.4 6.89 345.4 1038 

316 10.59 94.5 6.64 99.3 777 
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I 
Dissolved Dissolved I 

Nitrate Manganese Iron Sulfate Methane PCP Chloride 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ui:/L) (mi:/L) 

1.2J <0.01 <0.100 23J <0.002 0.2 4.5 I 
4.1 NT <0.0001 10 <0.01 <1 4.8 

42 <0.002 <0.05 <3 0.0001 <0.5 4.9 

5.0 <0.015 <0.025 6.8 NT 0.7 4.1 

4.4 <0.00027 0.31 <9.3 <0.01 <0.059 4.8 I 
<0.15 <0.00042 <0.011 7.4 <0.01 0.032 4.6 

5.1 <0.005 <0.05 <2 <0.0005 0.46 4.4 

4.8J 0.045J 0.0139 J 8.6R <IO.OJ 2.82 4.IJ 

5.1 J <0.01 <0.05 7.8 <0.002J 0.054J 3.9 I 
5.SJ <O.OlJ <O.OSJ 6.5 J <0.002J <0.11 2.9 J 

5.6 <0.01 <0.100 14J <0.002 <0.099 4.7 

<0.1 NT 0.03 11.0 <0.01 8800 49 I 
3.8 NT <0.0001 19 <0.01 8900 47 

7.0 <0.002 <0.05 90 0.0003 11000 37.4 

3.37 1.79 <0.025 47 NT 25600 39 I 
1.3 ·1.8 0.071 <9.7 0.0160 400000 19 

2 2.(17 <0.011 16 14000 33 

0.16 3.11 0.218 16 <0.01 11000 22 

3 3.59 <0.025 27 0.0024 4900 20 I 
2 4.47 O.OSJ 90 0.0057 15000 17.5 

0.71J 3.36 0.031 16R 1.13 J 70000J 25.0 

1.5 J 2.65 <0.124 23R <IO.OJ 111000 ISJ 

0.76J 2.3 <0.05 29R <0.002 450001 18J I 
0.75 2.7 <0.05 40J <0.002 13000J 19.0 

0.76J 2.7 J <0.05 J 36 <0.002 17000 J 18J 

0.66J 3.1 <0.05 30 <0.002J 8200J 14.0 

0.29 2.6 <0.100 59J <0.002 llOOOJ 15 

028 3.1 <0.100 42J <0.002 3500 17 
I 

NT NT NT NT <0.01 11000 NT 

<0.13 2.25 0.84 67 NT 36600 24 

0.15 2.8 <0.035 24 <0.01 83000 16 
I 

<0.15 3.28 0.206 25 <0.01 30000 B 22 

<1.25 3.25 035 80J 0.0054 13000 19.4J 

0.29J 2.32 2.fYl 23R <IO.OJ 133000 24J 

2.1 J 2.4 0.14 39J <0.002 63000J 13 
I 

0.22 4.2 0.094J 71 <0.002J 44000J 16 

<0.1 4.8 <0.100 98J <0.002 9500 18 

NT NT <0.1 9.1 0.011 <1.0 71 I 
2.0 0.130 73 0.1 69 

<0.15 0.00063 B <0.011 9.6 0.0 49 

2.5 <0.005 <0.025 12.0 <0.0005 02 41 

2.6 <0.005 <0.05 <2 <0.0005 0.063 J 48 I 
2.3J 0.718 R 14000 R 3.6R <10.0 <0.135 B 67 

2.4J 0.484J 10300J 4.8 R <IO.OJ 0.5 63J 

2.8 J 0.00047 J <0.05 12R <0.002 03 49J 

2.4J 0.0098J 0.036J 17.0 <0.002J 0.046J 47 I 
..... ~:71 0.017 J 0.047J 20.0 <0.002 0.023 J 65 J ........................... 
.. ............................................................... well_Dry_ .... 

4.2 <0.01 <0.100 9.3J <0.002 <0.098 33J 

3.7 J <0.01 <0.100 12J <0.002 0.13 29 I 
NT NT <0.1 18 0.013 <1.0 56 

3.7 J 0.0035 0.023 14 0.1 18 

<0.15 <0.00042 0.025 B 12 <0.01 0.1 7 I 
2.2 0.542 2.77 3J <0.0005 0.3 5 

2.2J <IS.OJ <0.025J 6.7 R <IO.OJ 0.2 11 J 

I 
I 
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Sample Temp. 

Well Date (C) 

MW-22 9/28/2005 9.70 

MW-22 9/25/2006 

MW-22 9/18/2007 11.85 

MW-23 2/27/1998 9.63 

MW-23 9/11/2001 11.57 

MW-24 2/8/1998 13.80 

MW-24 4/24/2001 15.30 

MW-25 2/9/1998 8.69 

MW-26 4/24/2001 11.24 

MW-26 9/10/2001 

MW-26 5/14/2002 12.28 

MW-26 8/5/2002 11.30 

MW-26 4/29/2003 10.58 

MW-26 9/23/2003 10.84 

·MW-26 5/4/2004 9.85 

MW-26 9/23/2004 13.16 

MW-26 5/10/2005 11.49 

MW-26 9/27/2005 1213 

MW-26 6/7/2006 11.71 

MW-26 9/27/2006 12.24 

MW-26 5/8/2007 11.36 

MW-26 9/19/2007 11.65 

PW-01 10/23/1997 11.10 

PZ--03 2/9/1998 7.50 

Specific 

Cond. DO DO 

(umhos/cm2
) (mg/L) (%) 

Meter not working 87.4 

Well Dry 

276 8.23 

270 13.68 1223 

322 3.21 28.8 

524 535 NT 

634 3._67 34.9 

808 8.16 NT 

646 7.73 71.8 

Parameters not measured 

588 755 72.8 

588 NR 66.3 

621 8.68 79.2 

513 7.41 67.7 

172 7.07 628 

931 8.85 87.2 

1120 10.48 97.2 

845 6.77 63.2 

830 7.97 74.7 

1011 7.10 66.6 

852 7.60 70.4 

892 6.03 56.2 

550 5.00 NT 

212 11.02 NT 

(*) Readings outside normal range, instrument response in question. 
NR • Parameter not Recorded. 
NI' - Parameter not tested. 

ORP Turbidity Nitrate 

pH (mV) (ntu) (mg/L) 

6.66 260.8 59.5 ... 1.7_!,, .. 

... . ................. 
653 227.9 2.5J 

7.93 159.0 NT 

7.46 112.6 <0.13 

6.62 80.0 NT 

6.28 209.2 3.6 

6.95 55.0 NT 

7.05 1902 5.0 

3.2 

7.11 17.8 3J 
652 280.1 <0.15 

6.53 157.3 3.5 

6.70 279.8 23.7 3.74 

6.19 3262 3.9J 

6.44 63.4 44.6 1.5 J 

6.92 197.0 2.8J 

6.78 1292 524 1.9J 

7.00 1133 293 1.8) 

7.11 2273 1.03 1.5 J 
7.51 60.9 3.07 1.5 

7.04 129.7 3.40 1.3 

8.92 185.0 7.7 

6.91 164.0 NT 
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Dissolved Dissolved 

Manganese Iron Sulfate Methane PCP Chloride 

(mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (mg/L) 

0.0013 J <0.05 18 <0.002 0.16) 10 

Well Dry ... 
<0.01 <0.100 l0J <0.002 0.13 8 

NT <0.1 7.6 0.0566 <1.0 8.7 

0.029 <0.035 <8.2 <0.01 0.49 10 

NT <0.1 5.2 <0.01 <1 19 

0.0024 <0.025 12 <0.0001 0.1 36 

NT <0.1 9.9 0.017 <1.0 16 

<0.015 0.04 10 <0.0001 <0.1 22 

<0.004 0.1 12 <0.01 0.16 30 

0.00073 <0.011 15 0.1 27 

0.00056 B <0.011 '14 <0.01 0.03 18 

<0.005 <0.025 14 <0.0005 <0.1 18 

<0.005 <0.05 <2 <0.0005 <0.11 11 

1.23R 0.039 42R <10.0 <0.242 B 17 

19.3 620 120 <10.0 0.393 28 

0.0018) <0.05 200R <0.002 0.061 J 26) 

<0.01 <0.05 170 J <0.002) 0.027} 25 

<0.0025) <0.05 J 140 <0.002 <0.11 29) 

<0.01) <0.05 J 87 J <0.002) <0.11 23) 

<0.01 <0.100 210) <0.002 <0.093 21 J 
<0.01 <0.100 . 220) <0.002 <0.095 25 

.NT 0.0012 10 0.0195 5 48 

NT NT NT NT <1 NT 
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AppendixC 

Groundwater Contour Maps, 
Groundwater Elevations and Observations, 

and LN APL Measurements 
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Appendix D 

Residential Well Memorandums 
and Resulls Summary 
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Residential Well Results Summary 



- - - - - - - - - ---------
Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Semlvolatlle Organic Compounds Units··: 
NAPHTHALENE µg/L 
PENTACHLOROPHENOL µg/L 

Penta Wood 
Residential Well Results (RW-01) 

Historical Data 

01 01 01 01 

RW-01 RW-01 RW-01 RW-01 

N/A N/A N/A N/A 

WP Water Water Water 

10/09/1997 04/23/2001 09/11/2001 09/28/2001 

98ZR01-01 01CB07-62 01CB28-27 01CB28-53 

26300*15 210419612 913080-032 210916201 

NR 5.3 U 0.26 U NR 
1 U 0.1 U: - , 0.071 J 0.1 U 

01 01 01 

RW-01 RW-01 RW-01 

N/A N/A NIA 

Water Water Water 

09/28/2001 05/14/2002 08/06/2002 

01CB28-59 02CB14-17 02CB18-55 

913316-001 02052485-14 02081721-5 

NR SU . 5 U 
0.05 U 0.23 , 0,04 

.,. 
a • 

,;__ ,·' 

QUALIFIER KEY: "U" • Analyte not found at the listed detection limit; "J" • Estimated Result; "B" • Analyte detected in Blank; No Qualifier. Analyte found; "R". Rejected; "NR" • Not Reported 
Page 1 

-



Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

. Laboratory Sample Identification: 

Semlvolatlle Organic Compounds Units 
NAPHTHALENE µg/L 
PENTACHLOROPHENOL ·µg/L 

Penta Wood 
Residential Well Results (RW-01) 

Historical Data 

01 01 01 01 

RW-01 RW-01 RW-01 RW-01 

N/A N/A N/A N/A 
Water Water Water Water 

04/29/2003 09/23/2003 11/20/2003 05/04/2004 

03CB08-13 03CB14-51 03CB14-71 04CB05-12 

217123-007 19255-024 222528-002 0405056-17B 

1.fu 0.97 U NR NR 
0.1 J 0.28 0.24 0.140 UB 

01 01 . 01 

RW-01 RW-01 RW-01 

N/A N/A N/A 
Water, Dup Water Water, Dup 

05/04/2004 09/22/2004 09/22/2004 

04CB05-13 04CA14-53 04CA14-54 

0405056-18B 0409269-15B 0409269-16B 

.... ~. 
; :• NR NR 

.,. 
NR ~ . .-, 

0.134 UB 0.201 ~ -~ 1.51' 
-~ "I- .. 

·' :!! ,..,,-.. 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected In Blank; No Qualifier- Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 2 

- - - ------ - - - - -- - - - -· -



- - - - - - -·- - -------
Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

· ·Semivolatlle Organic Compounds Units 
NAPHTHALENE µglL 
PENTACHLOROPHENOL µglL 

Penta Wood 
Residential Well Results (RW-01) 

Historical Data 

01 01 01 01 

RW-01 RW-01 RW-01 RW-01 

NIA NIA NIA NIA 
Water Water Water, Dup Water 

1110112004 0511012005 0511012005 0710712005 

05CA01-11 05CA31-10 05CA31-11 05CA31-27 

0411029-03A 236528-008 236528-009 238191-002 

.. NR 0.93 U 0.93 U 0.95 U 
0.0952 U 0.068 J 0.053 J 0.043 J 

01 01 

RW-01 RW-01 

NIA NIA 
Water, Dup Water 

0710712005 0912712005 

05CA31-28 05CA43-50 

238191-003 240447-001 

0.96 U 0.92 UJ 
0.035 J 0.050 J 

- -
01 

RW-01 

NIA 
Water, Dup 

0912712005 

05CA43-51 

240447-002 

0.93 UJ 
0.049 J 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 3· 

-



Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Semlvolatlle Organic Compounds Units 
NAPHTHALENE µg/L 
PENTACHLOROPHENOL µg/L 

Penta Wood 
Residential Well Results (RW-01) 

Historical Data 

01 01 01 01 

RW-01 RW-01 RW-01 RW-01 

N/A N/A WA N/A 

Water Water, Dup Water Water, Dup 

05/31/2006 05/31/2006 09/25/2006 09/25/2006 

06CA20-09 06CA20-10 06CA22-27 06CA22-28 
246864-003 246864-004 248861-006 248861-007 

0.93 U 0.94 U 0.93 U 0.93 U 
0.048 J 0.055 J 0.11 U 0.023 J 

01 01 01 

RW-01 RW-01 RW-01 

N/A N/A N/A 
Water Water, Dup Water 

05/09/2007 05/09/2007 09/18/2007 

07CP28-09 07CP28-10 07CP43-39 

4156-5 4156-6 500-6662-6 

0.95 R 0.95 R 0.93 R 
0.035 J 0.048 J 0.093 UJ 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page4 

- - - - - - - - - ------- - - -



- - - - - -
Field Site Identifier: 

Field Sample Location: 

Sample lnt_erval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Semivolatlle Organic Compounds 
NAPHTHALENE 
PENTACHLOROPHENOL 

Units 
µg/L 
µg/L 

- - - -------
Penta Wood 

Residential Well Results (RW-01) 
Historical Data 

01 

RW-01 

N/A 
Water, Dup 

09/18/2007 

07CP43-40 
500-6662-7. 

0.93 R 
0.27 J 

- -

QUALIFIER KEY: ''U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 5 

-



- - - --- - - - - - - - - - - -
Field Site Identifier: 

Field Sample Location: 

Sample Interval: 
-

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Volatile Organic Compounds Units 
BENZENE µg/L 
ETHYLBENZENE µg/L 
TOLUENE µg/L 
XYLENES,TOTAL µg/L 

Penta Wood 
Residential Well Results (RW-01) 

Historical Data 

01 01 01 01 

RW-01 RW-01 RW-01 RW-01 

NIA N/A N/A N/A 
Water Water Water Water 

04/23/2001 09/11/2001 05/14/2002 08/06/2002 

01CB07-62 01CB28-27 02CB14-17 02CB18-55 

210419612 913080-032 02052485-14 02081721-5 

0.5 U 0.44 U 1 U 1 u. 
SU 0.5 U SU SU 
SU 0.4 U 2J SU 
NR NR NR NR 

01 01 

RW-01 RW-01 

N/A N/A 
Water Water 

04/29/2003 09/23/2003 

03CB08-13 03CB14-51 

217123-007 19255-024 

0.5 U 0.25 U 
SU 2.5 U 
SU 2.5 U 
NR NR 

- -
01 

RW-01 

N/A 
Water 

05/04/2004 

04CB05-12 

0405056-17 A 

0.500 U 
5.00 U 
5.00 U 

'5.00 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
· · · Page 1 

-



Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Volatile Organic Compounds Units 
BENZENE µgll 
ETHYLBENZENE µgll 
TOLUENE µgll 

. · XYLENES, TOTAL µgll 

Penta Wood 
Residential Well Results (RW-01) 

Historical Data 

01. 01 01· 01 . 

RW~01 RW-01 RW-01 RW-01 

NIA NIA NIA NIA 
Water, Dup Water Water, Dup Water 

0510412004 0912212004 0912212004 0511012005 

04CB05-13 04CA14-53 04CA14-54 05CA31-10 

0405056-18A 0409269-15A 0409269-16A 236528-008 

~ 

0.500 U 0.500 U • 0.500 U · 0.50 U. 
5.00 U 5.00 U . 5.00 U 5.0 U 
5.00 U •. 5.00 U· • 5.00 U 5.0 U 
5.00 U 5.00 U 5.00 U NR 

01 01 01 

RW-01 RW-01 RW-01 

NIA NIA NIA 
Water, Dup Water Water, Dup 

0511012005 0710712005 0710712005 

05CA31-11 ·05CA31-27 05CA31-28 

236528-009 238191-002 238191~003 

0.50 U 0.50 U 0.50 U 
5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 

NR NR NR 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 2 

- - - - - - - - - - - - - - - - - - -



- - - - - - - -----------
Field Site Identifier: 

Fleld_Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sam~le Identification: 

Volatile Organic Compounds Units 
BENZENE µg/L 
ETHYLBENZENE µg/L 
TOLUENE µg/L 
XYLENES, TOTAL µg/L 

Penta Wood 
Residential Well Results (RW-01) 

Historical Data 

01 01 01 01 

RW-01 RW-01 RW-01 RW-01 

. N/A N/A N/A N/A 

Water Water, Dup Water Water, Dup 

09/27/2005 09/27/2005 05/31/2006 05/31/2006 

05CA43-50 05CA43-51 06CA20-09 06CA20-10 

240447-001 240447-002 246864-003 246864-004 

0.50 U 0.50U 0.50 U 0.50 U 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
NR NR NR NR 

01 01 01 

RW-01 RW-01 RW-01 

NIA N/A N/A 

Water Water, Dup Water 

09/25/2006 09/25/2006 05/09/2007 

06CA22-27 06CA22-28 07CP28-09 

248861-006 248861-007 4156-5 

0.50 U 0.50 U 1.0 U 
5.0 U 5.0 U 1.0 U 
5.0 U 5.0 U 1.0 U 

NR NR NR 

QUALIFiER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" -Rejected; ''NR" - Not Reported 
Page 3 

-



Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

·. Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

· . · Volatile Organic Compounds Units 
BENZENE· µg/L 
ETHYLBENZENE µg/L 
TOLUENE µg/L 
XYLENES,TOTAL µg/L 

Penta Wood 
Residential Well Results (RW-01) 

Historical Data 

01 01 01 

RW-01 RW-01 RW-01 

N/A N/A N/A 

Water, Dup Water Water, Dup 

05/09/2007 09/18/2007 09/18/2007 

07CP28-10 07CP43-39 07CP43-40 

4156-6 500-6662-6 500-6662-7 

1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.9 U 
NR 2.0 U 2.0 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result;. "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
· Page 4 

- - - - - - - - - - - - - - - - - -·-



- - - - - --- - - - - - - - - -
Field Site Identifier: 

Field Sample Location: 

· Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 
·•. 

Laboratory Sample Identification: 

Semivolatile Organic Compounds Units 
NAPHTHALENE µg/L 
PENTACHLOROPHENOL µg/L 

Penta Wood 
Residential Well Results (RW-02) 

Historical Data 

01 01 01 01 

RW-02 RW-02 RW-02 RW-02 

N/A N/A N/A N/A 

WP WP, Oup WP WP 

10/09/1997 10/09/1997 10/24/1997 04/08/1998 

98ZR01-02 98ZR01-24 98ZR01-67 98ZR02-58 

26300*16 26300*17 26341*5 26951*6 

NR NR NR NR 
0.9 J 2 1 U 1 U 

01 01 

RW-02 RW-02 

N/A N/A 

Water Water 

04/24/2001 09/11/2001 

01CB07-80 01CB28-28 

210420904 913080-033 

5.4U 0.25 U 
0.1 U 9.5 

- -
01 

RW-02 

N/A 

Water 

9/28/2001 

01CB28-54 

210916202 

NR 
0.1 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 1 

-



Field Site Identifier: 

Fleld Sample Location: 

Sample Interval: 

Matrix: 

Samp.le Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Semlvolatile Organic Compounds Units 
NAPHTHALENE µg/L 
PENTACHLOROPHENOL µg/L 

Penta Wood 
Residential Well Results (RW-02) 

Historical Data 

01 01 01 01 

RW-02 RW-02 RW-02 RW-02 

N/A N/A N/A . N/A 
Water Water Water Water 

09/28/2001 90928/2001 09/28/2001 05/14/2002 

01CB28-55 01CB28-60 01CB28-61 02CB14-18 

210916203 913316-002 913316-003 02052485-15 

NR NR NR 5U 
0.1 U 0.05 U 0.05 U 0.1 

01 01 01 

RW-02 RW-02 RW-02 

N/A N/A N/A 
Water Water Water 

08/06/2002 08/06/2002 04/29/2003 

02CB18-57 02CB18-99 03CB08-14 

02081721-2 02081721-3 217123-008 

5U 5U 6.8 U 
0.04U 0.04 U 0.11 U 

QUALIFIER KEY: ''U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier- Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 2 

- - - - - - - - - - - - - - - - - - -



- - - - -- - - - - - - - - - - -
Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Semivolatlle Organic Compounds Units 
NAPHTHALENE µg/L 
PENTACHLOROPHENOL µg/L 

Penta Wood 
Residential Well Results (RW-02) 

Historical Data 

01 01 01 01 

RW-02 RW-02 RW-02 RW-02 

N/A N/A N/A N/A 
Water Water Water Water 

09/24/2003 09/24/2003 05/04/2004 09/22/2004 

03CB14-52 03CB14-53 04CB05-14 04CA14-55 

·. 19255-012 19255-011 0405056-19B 0409269-17B 

0.97,U 0.96 U NR NR 
0.11 U 0.11 U 0.0252 UB 0.398 

01 01 

RW-02 RW-02 

N/A N/A 
Water Water 

11/01/2004 05/10/2005 

05CA01-12 05CA31-12 

0411029-04A 236528-005 

NR 0.93 U 
0.0962 U 0.11 U 

- - --
01 

RW-02 

N/A 
Water 

09/27/2005 

05CA43-52 

240447-004 

0.92 UJ 
0.11 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 3 



Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: . 

Semlvolatlle Organic Compounds Units 
NAPHTHALENE µg/L 
PENTACHLOROPHENOL . µg/L 

Penta Wood 
Residential_ Well Results (RW-02) 

Historical Data 

01 01 ·01 · 01 

RW-02 RW-02 RW-02 RW-02 

N/A N/A N/A N/A 

Water Water Water Water 

05/31/2006 09/25/2006 05/09/~007 09/18/2007 

06CA20-11 06CA22-29 07CP28-11 07CP43-41 

246864-007 248861-005 4156-9 500-6662-2 

0.93 U 0.93 U 0.97 R 0.93 R 
0.11 UJ 0.11 U 0.092 UJ 0.093 UJ 

/ 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
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- - - - - - - -· - - - - - - - - - - -
Penta Wood 

Residential Well Results (RW-02) 
Historical Data 

Field Site Identifier: 01 . 01 01 01 01 01 01 

Field Sample Location: RW-02 RW-02 RW-02 RW-02 RW-02 RW-02 RW-02 

Sample Interval: NIA NIA NIA NIA NIA NIA NIA 

Matrix: Water Water Water Water Water Water Water 

Sample Collection Date: 0412412001 0911112001 0511412002 0810612002 0810612002 0412912003 0912412003 

Field Sample Identification: 01CB07-80 01CB28-28 02CB14-18 02CB18-57 02CB18-99 03CB08-14 03CB14-52 

Laboratory Sample Identification: 210420904 913080-033 02052485-15 02081721-2 02081721-3 217123-008 19255-012 

Volatile Organic Compounds Units 
BENZENE µglL 0.1 U 0.44 U 1 U 1 U 1 U 0.5 U 0.25 U 
ETHYLBENZENE µglL 1 l,J 0.5 U SU SU SU SU 2.5 U 
TOLUENE µglL 1 U 0.4 U SU SU SU SU 2.5 U 
XYLENES, TOTAL µglL NR NR NR NR NR NR NR 

QUALIFIER KEY: "U" - Analyte no_t found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
· P~e1 



Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: . ' 
• ' Volatile Organic Compounds Units . BENZENE µg/L 

ETHYLBENZENE µg/L 
· · TOLUENE· µg/L 

XYLENES,TOTAL µg/L 

Penta Wood 
Residential Well Results (RW-02) 

Historical Data 

01 01 01 01 

RW-02 RW-02 RW-02 RW-02 

N/A N/A N/A N/A 

Water Water Water Water 

09/24/2003 05/04/2004 09/22/2004 05/10/2005 

03CB14-53 04CB05-14 04CA14-55 05CA31-12 

19255-011 0405056-19A 0409269-17 A 236528-005 

0.25 U ,o.500 u 0.500 U 0.50 U 
2.5 U 5.00 U 5.00 U 5.0 U 
2.5 U 5.00 U 5.00 U 5.0 U 

NR 5.00 U 5.oo u· NR 

01 01 01 

RW-02 RW-02 RW-02 

N/A N/A NIA 

Water Water Water 

09/27/2005 05/31/2006 09/25/2006 

05CA43-52 06CA20-11 06CA22-29 

240447-004 246864-007 248861-005 

0.50 U 0.50 U 0.50 U 
5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 

NR NR NR 

QUALIFIER KEY: ''U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 2 
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- - - - - - - - - - - - -··-
Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Coliectlon Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Volatile Organic Compounds Units 
BENZENE µg/L 
ETHYLBENZENE µg/L 
TOLUENE µg/L 
XYLENES, TOTAL µg/L 

Penta Wood 
Residential Well Results (RW-02) 

Historical Data 

01 01 

RW-02 RW-02 

N/A N/A 

Water Water 

05/09/2007 09/18/2007 

07CP28-11 07CP43-41 

4156-9 500-6662-2 

1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
NR 2.0 U 

- - - -

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" ~ Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 3 
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- - - - - - - - - ·- - - -· -
Penta Wood 

- - - -
Field Site Identifier: 

Field Sample Location: . 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Semlvolatile Organic Compounds Units 
NAPHTHALENE µg/L 
PENTACHLOROPHENOL µg/L 

Residential Well Results (RW-03) 
Historical Data 

01 01 01 01 

RW-03 RW-03 RW-03 RW-03 

N/A N/A N/A N/A 

WP Water Water Water 

10/09/1997 09/11/2001 09/28/2001 09/28/2001 

98ZR01-03 01CB28-25 01CB28-56 01CB28-62 

26300*18 913080-030 210916204 913316-004 

NR 0.28 U NR NR 
1 U 0.1 J 0.1 U 0.05 U 

01 01 01 

RW-03 RW-03 RW-03 

N/A N/A N/A 

Water Water Water 

05/14/2002 08/06/2002 04/29/2003 

02CB14-19 02CB18-59 03CB08-15 

02052485-16 02081721-6 217123-009 

SU SU 6.8 U 
0.094 J 0.04 U 0.11 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
· Page 1 

-



Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Semlvolatile Organic Compounds· Units 
NAPHTHALENE µg/L 
PENTACHLOROPHENOL µg/L 

Penta Wood 
Residential Well Results (RW-03) 

Historical Data 

01 01 01 01 

RW-03 RW-03 RW-03 RW-03 

N/A N/A N/A N/A 
Water Water Water Water 

09/23/2003 05/04/2004 09/22/2004 11/01/2004 

03CB14-54 04CB05-15 04CA14-56 05CA01-13 

19255-025 0405056-20B 0409269-18B 0411029-05A 
. ,, .,.. 

"'!".'.r 

0.96 U _ NR NR ~.•--: NR 
0.11 U 0.0952 U . ~_·2}8 ~ 0.0962 U 

01 01 01 

RW-03 RW-03 RW-03 

N/A N/A N/A 
Water Water Water 

05/10/2005 09/27/2005 05/31/2006 

05CA31-13 05CA43-53 - 06CA20-12 

236528-002 240447-005 246864-008 

0.93 U 0.93 UJ 0.94 U 
0.11 U 0.11 U 0.11 UJ 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier- Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 2 
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------------------­
Penta Wood 

Residential Well Results (RW-03) 
Historical Data 

Field Site Identifier: 01 01 01 

Field Sample Location: RW-03 RW-03 RW-03 

Sample Interval: N/A · N/A N/A 
Matrix: Water Water Water 

Sample Collection Date: 09/25/2006 05/09/2007 09/18/2007 

Field Sample Identification: 06CA22-30 07CP28-12 07CP43-42 

Laboratory Sample Identification: 248861-001 4156-16 500-6662-3. 

Semlvolatile Organic Compounds Units 
NAPHTHALENE µg/L 0.93 U 0.95 R 0.93 R 
PENTACHLOROPHENOL µg/L 0.11 U 0.092 UJ 0.093 UJ 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 3 



- - - -------- -·-·---
Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Volatile Organic Compounds Units 
BENZENE µg/L 
ETHYLBENZENE µg/L 
TOLUENE µg/L 
XYLENES,TOTAL µg/L 

Penta Wood· 
Residential Well Results (RW-03). 

Historical Data 

01 01 01 01 

RW-03 RW-03 RW-03 RW-03 

NIA N/A N/A N/A 

Water Water Water Water 

09/11/2001 05/14/2002 08/06/2002 04/29/2003 

01CB28-25 02CB14-19 02CB18-59 03CB08-15 

913080-030 02052485-16 02081721-6 217123-009 

0.44 U 1 U 1 U 0.5 U 
0.5 U SU SU SU 
0.4 U SU SU SU 
NR NR NR NR 

01 

RW-03 

N/A 

Water 

09/23/2003 

03CB14-54 

19255-025 

0.25 U 
2.5 U 
2.5 U 

NR 

.. - - -
01 01 

RW-03 RW-03 

N/A N/A 

Water Water 

05/04/2004 09/22/2004 

04CB05-15 04CA14-56 

0405056-20A 0409269-18A 

0.500 U 0.500 U 
, 5.00 U 5.00 U 

5.00 U 5.00 U ' 
5.00 U 5.00 U 

QUALIFIER KEY: ''U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
· Page 1 · 



Field Site Identifier: 

Fleld Sample Location: 

Sample Interval: 

Matrix: 

Sample Collectlon Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Volatile Organic Compounds Units 
BENZENE µg/L 
ETHYLBENZENE µg/L 
TOLUENE µg/L 
XYLENES, TOTAL µg/L 

Penta Wood 
Residential Well Results (RW-03) 

Historical Data 

01 . 01 01 01 

RW-03 RW-03 RW-03 RW-03 

N/A N/A N/A N/A 
Water Water Water Water 

05/10/2005 09/27/2005 05/31/2006 09/25/2006 

05CA31-13 05CA43-53 06CA20-12 06CA22-30 

236528-002 240447-005 246864-008 248861-001 

0.50 U 0.50 U 0.50 U 0.50 U 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
NR NR NR NR 

01 01 

RW-03 RW-03 

N/A N/A 

Water Water 

05/09/2007 09/18/2007 

07CP28-12 07CP43-42 

4156-16 500-6662-3 

1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
NR 2.0 U 

QUALIFIER KEY: ''U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier- Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 2 · 
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- -· - - - - -· - - - - -- ... 1111 -
Penta Wood 

Residential Well Results (RW-04) 
Historical Data 

Field Site Identifier: 01 01 01 01 01 

Fleld Sample Location: RW-04 RW-04 RW-04 RW-04 RW-04 

Sample Interval: N/A N/A N/A N/A N/A 

Matrix: WP Water Water· Water Water 

Sample Collection Date: 10/09/1997 04/23/2001 09/11/2001 09/28/2001 09/28/2001 

Field Sample Identification: 98ZR01-04 01CB07-61 01CB28-26 01CB28-57 01CB28-63 

Laboratory Sample Identification: 26300*19 210419611 913080-031 210916205 913316-005 

Semivolatlle Organic Compounds Units 
NAPHTHALENE µg/L NR 5U 0.25 U NR NR 
PENTACHLOROPHENOL µg/L 1 U 0.1 U 0.073 J · 0.1 U 0.05 U 

- .. - -
01 01 

RW-04 RW-04 ·· 

N/A N/A 

Water Water 

05/14/2002 08/06/2002 

02CB14-20 02CB18-61 

02052485-17 02081721-1 

, 5 U . 5U 
0.13· 0.04 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported· 
Page 1 



Field Site Identifier: 

Field Sample L.ocatlon: 

Sample ·interval: 

Matrix: 

Sample Collectlon Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Semlvolatlle Organic Compounds Units 
NAPHTHALENE µg/L 
PENTACHLOROPHENOL µg/L 

Penta Wood 
Residential Well Results (RW-04) 

Historical Data 

01 01 01 01 

RW-04 RW-04 . RW-04 RW-04 

N/A N/A N/A N/A 

Water Water Water Water 

04/29/2003 09/23/2003 05/04/2004 09/22/2004 

03CB08-16 03CB14-55 04CB05-16 04CA14-57 

217123-010 19255-026 0405056-21 B 0409269-19B 

7.4 U 0.99 U NR NR 
0.11 U 0.11 U 0.100U 0.266 

01 01 01 

RW-04 RW-04 RW-04 

N/A N/A N/A 
Water Water Water 

10/01/2004 05/10/2005 09/27/2005 

05CA01-14 05CA31-14 05CA43-54 

0411029-06A 236528-003 240447-006 

NR 0.94 U 0.91 UJ 
0.0962 R 0.11 U 0.11 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Arialyte found; "R" - Rejected; "NR" - Not Reported 
Page 2 

- -· - ----·- - -- --



- .. - .... - ...... ..., .. - -
Penta Wood 

Residential Well Results (RW-04) 
Historical Data 

-- - alt - - -

Field Site Identifier: 01 01 01 01 

Field Sample Location: RW-04 RW-04 RW-04 RW-04 

Sample Interval: N/A N/A N/A N/A 

Matrix: Water Water Water Water 

Sample Collection Date: 05/31/2006 09/25/2006 05/09/2007 09/18/2007 

Field Sample Identification: 06CA20-13 06CA22-31 07CP28-13 07CP43-43 

Laboratory Sample Identification: 246864-005 248861-002 4156-14 500-6662-4 

Semlvolatile Organic Compounds Units 
NAPHTHALENE µg/L 0.97 U 0.93 U 0.96 R 0.93 R 
PENTACHLOROPHENOL µg/L 0.11 UJ 0.11 U 0.093 UJ 0.093 UJ 

· QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 3 



-
Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Volatile Organic Compounds Units 
BENZENE µg/L 
ETHYLBENZENE µg/L 
TOLUENE· µg/L 
XYLENES,TOTAL µg/L 

- - - .. - -·-- - - -
Penta Wood 

Residential Well Results (RW-04) 
Historical Data 

01 01 01 01 01 01 01 

RW-04 R\/\'-04 RW-04 RW-04 RW-04 RW-04 RW-04 

N/A N/A N/A N/A N/A N/A N/A 

Water Water Water Water Water Water Water 

04/23/2001 09/11/2001 05/14/2002 08/06/2002 04/29/2003 09/23/2003 05/04/2004 

01CB07-61 01CB28-26 02CB14-20 . 02CB18-61 03CB08-16 03CB14-55 04CB05-16 

210419611 913080-031 02052485-17 02081721-1 217123-010 19255-026 0405056-21A 

0.5 U 0.44 U 1 U 1 U 0.5 U 0.25 U 0.500 U 
5U 0.5 U 5U 5U 5U 2.5 U 5.00 U 
5U 0.4 U 5U 5U 5U 2.5 U 5.00 U 
NR NR NR NR NR NR 5.00 U 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
· Page 1 



Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Volatile Organic Compounds Units 
BENZENE µg/L 
ETHYLBENZENE µg/L 
TOLUENE µg/L 
XYLENES,TOTAL µg/L 

Penta Wood 
Residential Well Results (RW-04) 

Historical Data 

01 01 01 01 

RW-04 RW-04 RW-04 RW-04 

N/A N/A N/A N/A 

Water Water Water Water 

09/22/2004 . 05/10/2005 09/27/2005 05/31/2006 

04CA14-57 05CA31-14 05CA43-54 06CA20-13 

0409269-19A 236528-003 240447-006 246864-005 

0.500 U 0.50 U 0.50 U 0.50 U 
5.00 U 5.0 U 5.0 U. 5.0 U 
5.00 U 5.0 U 5.0 U 5.0 U 
5.00 U NR NR NR 

01 01 01 

RW-04 RW-04 RW-04 

N/A N/A N/A 

Water Water Water 

09/25/2006 05/09/2007 09/18/2007 

06CA22-31 07CP28-13 07CP4.3-43 

248861-002 4156-14 500-6662-4 

0.50 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 
5.0U 1.0 U 1.0 U 
NR NR 2.0 U 

QUALIFIER KEY: "U" • Analyte not found at the listed detection limit; "J" - Estimated Result; "B" • Analyte detected In Blank; No Qualifier• Analyte found; "R". Rejected; "NR" • Not Reported 
Page 2 
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.. - --- ........ - .. -· .... -·--- - .. - .. 
Field Site Identifier: 

Field Sample Location-: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Semivolatlle Organic Compounds Units 
NAPHTHALENE µg/L 
PENTACHLOROPHENOL µg/L 

Penta Wood 
Residential Well Results (RW-05) 

Historical Data 

01 01 01 01 

RW-05 RW-05 RW-05 RW-05 

N/A N/A N/A N/A 

Water Water Water Water 

05/04/2004 09/22/2004 11/01/2004 05/10/2005 

04C805-17 04CA14-58 05CA01-15 05CA31-15 

0405056-228 0409269-208 0411029-07 A 236528-006 

NR NR NR 0.93 U 
0.0935 U 0.293 0.0962 U 0.11 U 

01 01 01 

RW-05 RW-05 RW-05 

N/A N/A N/A 

Water Water Water 

09/27/2005 05/31/2006 09/25/2006 

05CA43-55 06CA20-14 06CA22-32 

240447-008 246864-009 248861-003 

0.92 UJ 0.94 U 0.93 U 
0.11 U 0.11 UJ 0.11 U 

QUALIFIER KEY: 'V" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 1 



Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Semivolatlle Organic Compounds Units 
NAPHTHALENE µg/L 
PENTACHLOROPHENOL µg/L 

Penta Wood 
Residential Well Results (RW-05) 

Historical Data 

01 01 

RW-05 RW-05 

N/A N/A 

Water Water 

05/09/2007 09/18/2007 

07CP28~14 07CP43-44 

4156-8 500-6662-8 

0.93 R 1.0 R 
0.092 UJ 0.093 UJ 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated Result; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; "NR" - Not Reported 
Page 2 · 



- - .. , ....... --- - ..... - - _, .. - - -
Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 

Volatile Organic Compounds . Units 
BENZENE µglL 
ETHYLBENZENE µglL 
TOLUENE µglL 
XYLENES,TOTAL µglL 

,.] 

Penta Wood 
Residential Well Results {RW-05) 

Historical Data 

01 01 01 01 

RW-05 RW-05 · RW-05 RW-05 

NIA NIA NIA NIA 
Water Water Water Water 

. 0510412004 0912212004 0511012005 0912712005 

04CB05-17 04CA14-58 05CA31-15 05CA43-55 

0405056-22A 0409269-20A 236528-006 240447-008 

0.500 U 0.500 U 0.50 U ·o.5o u 
5.00 U 5.00 U 5.0 U 5.0 U 
5.00 U 5.00 U 5.0 U 5.0 U 
5.00 U 5.00 U NR NR 

01 01 01 

RW-05 RW-05 RW-05 

NIA NIA NIA 
Water Water Water 

0513112006 0912512006 0510912007 

06CA20-14 06CA22-32 07CP28-14 

246864-009 248861-003 4156-8 

0.50 U 0.50 U 1.0 U 
5.0 U 5.0 U 1.0 U 
5.0 U 5.0 U 1.0 U 
NR NR NR 

QUALIFIER KEY: "U" - Analyte not found at the listed detection limit; "J" - Estimated ResUlt; "B" - Analyte detected in Blank; No Qualifier - Analyte found; "R" - Rejected; ''NR" - Not Reported 
Page 1 



Field Site Identifier: 

Field Sample Location: 

Sample Interval: 

Matrix: 

Sample Collection Date: 

Field Sample Identification: 

Laboratory Sample Identification: 
.;,. ' 

Volatile Organic Compounds 
BENZENE 
ETHYLBENZENE 
TOLUENE. 
XYLENES,. TOTAL 

Units 
µg/L 
µg/L 
µg/L 
µg/L 

Penta Wood 
Residential Well Results (RW-05) 

Historical Data 

01 

RW-05 

N/A 
Water 

09/18/2007 

07CP43-44 

500-6662-8 

1.0 U 
1.0 U 
1.0 U 
2.0 U 

QUALIFIER KEY: "U" • Analyte not found at the listed detection limit; "J" • Estimated Result; "B" • Analyte detected in Blank; No Qualifier. Analyte found; "R". Rejected; ''NR". Not Reported 
Page 2 

.. - .. ·- ... __ _._ .. _ .. ---- - - - - - - .. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2007 Residential Well Memorandums 
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• CH2Ml-·ULL 
~-

June 29 .· 2007 . ./ . 

Mr- TptnWill.i~ 
Remedial Projeet-:Martager · (SR.-qj): 
p.s_:.Epzj:r,o:nroen,taj:frpt~P.91) f ~e.m:y 
77 Wt:rstJa:ckson.,Bot.tlev:ard 
;ChiG@po; ij,.f@:~~$5()7 

Dear:romt 

.CH2M HILL 

135 South 84th Street 

,Sul1~34(; 

-Milwaukee;Wi 5321~'.14$6 

A.ttafh.~.~:;~,e,J~,e :f~~~t~·◊f: ~~,r~$~t(igl\f.i'.aj,;ajl,9,p,p.hip,le. w~R~EW}g{~Y~ritmiit {9dlsJ~l~CE?. 
,01tMay.di12oot;,:an'd May-:10,2002/'I'his samplihg'event.mduciedthe{anlilysis.of 
;l?~nt~@oi;q;pl1ef.!9l CPCJ?-)r,:t,en2:~E?~ ~thr,lhenz~e,Jtjl:ue.IJe., ~l~;1:1r:.cn;rnx)~--~c:l•nfip!:ifugu¢I;1~'. 
IT'h:~ :f◊llq~g·table:pfov:ides ,irifoririation:for fheifesideritialWells'.wh¢te.,s~ples were 
:q~ll~d~a'. , . 

.LTRNResii:lenua1we11.1nformation 
Penta :WdbdPtoducts,.. Siren, Wisconsin 

.tocatiM-ID 

· ~wof 
RWOZ 

RW03 

RW04 

·R\,yci5 

,Resident 
Pkori~ 1'1!.!ni~t· WI W.~11. # 

Bili Ellis (formerly skoldj° ,8713 O~ni.¢!s 70 . rtJs'> 349-5840 $)( 30~ 

L.:!V<mne Bretf:l_prst ~3627 Oa,nlels 70 f{':f5) 349-'!;>237 Unknown 

Ken and $hen Nelson Daniels 70 {715) 34~8070 JB 251 
(same driveway;as V. ·Ehgstrorn) 

V~yne Eng~trom 8S26.Daniels 70 (7-tp) 34~p212 AN 547 

Timothy Tjader 8783 D,aniels 70 (119) 349-,5192 Unknown_ 

A;11 artalyses•'Yere perfoJ;ITied.by Seyem Tre:nt Laboratqries ($1'L) qf pruversity Park, Illinois. 
Analytical results were received by CH2M HILL on June 6, 2007:; arid were submitted on 
June 19,2007, to:the Un,ited States EnvironmentalP.rotectj.911, Agency (U$EPA) for 
validation: 'Ihe following summary is based Oh a review of the.'data prior to receiving.final 
validation results from USEP A. 

MKEIPWP RW LETTER MAY 2007.DOC 



Mr. Tom Williams 
Page2 
June 29, 2007 

The.results of the May 2007 sampling evenfshowed no detections of BIBX and naphthalene. 
PCP concentrations were not-detected in RW-02, RW-03, RW-04, and RW-05 above the 
detection limit of 0.015 µg/L. PCP concentrations in RW-01 (Ellis residence) and DW-01 
(potaple well) were estimated a~ 0.035 µg/L and 0.074 µg/L, respectively. These values are 
considered.estimated because the values are above the detection limit of 0.015 µg/L, but less 
than the reporting limit of 0,092 µg/L. 

:lfyou have any questions or comlil.ent§, please give µie a .call-at 414.272.1052,.ext. 40476, o,: 
Keli McKenna at ext. 40561. 

Sincei:ely, 

Ste\Ten Faukner 
:froject Chemist 

c: Stephen Nathan, l'O/U.S. EPA;Region 5 (w /o enclosure) 
Charles Foss, CO /U.S. EPA, Region 5 (w / o enclosure) 
Bill Schultz/WDNR 
Bill Andraej SM/CH2M HILL, Milwaukee 
Beth Rohde, ASM/CH2.M HILL,.Milwaukee 
Ike Johnson, PM/CH2M IDLL,. Milwaukee 
Dan Plomb,. DPM/CH2M HILL,Milwaukee 
Gina Bayer, RTL/CH2M HILL, Milwaukee 
Dave Shekoski/ CH2M HILL, Milwaukee 
Cherie Wilson, AA/CH2M HILL, Milwaukee 

MKE\PWP RW LETTER MAY 2007.DOC 
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I 
I 
I. 
I 
I 
I 
I ., 
I 
I 
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I 

· QT~nt 0B2MJ4i/l; i.nc.RW ...:t)\ 
i.Cll~~f!$ariiple·ID.:· 'otq~28~9. 
iab Sample,ID: .50004:156•5 
:~li~tiH~~1~- · Water 

6~§()~ 
'SQjQ.i,: 

82608 V~latil~ Ot:~i!rt!~:2-cm:ippund~ :(?y GC/MS 

Analysis Bate~: 5@'-:,9~3-~r 
if.o. 
-05it7Jg007' 1.9-49: 
·Psl17140()J · 1:_9;49 

'--■S■TLlil. ■C■hiac■agliio ______________ Pa_g_e_· _4_6_o_f 2·S9 

Analy-tfoal.data 
JobNum~t. 50p"4ts~:.t 

·Oate Samplec!: OSJPB/2007 1522 
· .Date Receive_!,t:. 05/1:1/20,()7 Q~30 

insttument-10:· Agilenf'6890N Gt - ~?.iS.N.: 
,l;;ab.flle.:JO: 4156-05.D· 
'in"~rW:¢i§!iWolume: :to ·mi.. 
. Finsl:WeighW.orume:. \o: v.1~. 

- :~ . 



·C.l!.entr CH21vf+i'Jil, Inc,· ... .... •·: ~~~bl 

-~IJenfS~mpJe.ltl: 07CF(28..09 

L.~P S~rnpie.•-io: 5D,0,-4f~f'rS 
Client Matrix:' Wt;1t¢r: 

. . .. . .. . - -

..-A,t;~:ly,tic~l P~t~ 
,,Jbb',Numtier.· 5004156,.2:; 

oate sampled:. 0570~12001. '1522 . 
oate ,Re~ved:' os1hi2oot neio ... . . .- ~-' .· . . . . ... , .... · 

· s2wc;·S.emiv"Qlatir.e:c.ompo1:mas bfGas'Chromatograp~y/Ma$$ $pectr.ometr:v (GbiM'S>' · 
. . . ·.. -.. ·. . ..... , 

Me~od: 
Prei:,aratiQn: 
DilutJon: 
Date Analyzed: 
DatEi Pr~pared: 

,;f~~i~~'.; . 
N~'pl:'itHaieni:L 

STI..Chi~ago 

a2:t0c· 
35:foa· 

. Ani!iY~!~-~~ktr 50J>-lS905 lristrtimei:iUO':' Agilent:.6890N GC' -:ssniN 
Pr~pJ3at9h:§0.0::1500~ LabFileJD: 41°5o~5J) . ··,--··-· 

~f 1aoaoo1: 13s1 
o~n~~oor oa20 

-~-:, .~,,-.. ~· ... ,,,,, .· . ;. J?~1~~r(~~IIJ .. 
:,o/iRec 

.. · .. - ....... H,•'l1' '•j-

~: 

Page 32 of 255 

Initial WeighWoliJme: 
Final Weight/Volume; 
:lnjectiori'\idtririi~~ · · · 

Qµalif'iet• :MDL. . . . 6·:~:~~::· ., .. -·- ·: . . _ ........ 
A:J 

'tbsp mL 
·t;o:. :rnk 

'RL l(~;~ '.· . 
.,,::1~afr.iw~i~. ;.,, ,: 

ilt~.tl.~ 

:1 
I 
I 
I 
I 
·I 
I 
ii 
I 
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:I 
.I 
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I 
I 
I 
.I 
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Mefudt 
'p~p~ration:, 

,~~~ 
(f1$iA,­
'8151'.( 
1.0:. 
'615!26/2007 071'2 
Wltii?P#i io~p: 

_ ;ai~1~·Ctii'o~~ite~(_He:ra~i'c'.l~~:-~y'.;q.c 
-Arfalysfa,aatch:".50lM59'85 
·Ptep·Eiatchl 500:-16:tM ·. . ,, ... , .. •· ... :.· 

, Analytitctl Petta. 
Ji;>b Number: '5004N56;$ 

lnstrt.niienflDi t,ip.·;5a90:GC 
'LabFilelD'.: O!:i2$0742 'Cl20,id . 

!l£:l!S~' .. i~!l 
Colµrn~ m,t p'.RJMA~y: 

t•~tt®'.sF""··~-;~;.;.;;;.,~~~.,;;,i..,_~;;,.;..;;,..f.;.;;.:..~~;,'~-J~~~~~K~&fl~;.~;"7~~~h,1;;,~ .. :.,~,~~t5:.;;;~-... ~-~~t~2~ , .... , .. ',SY,~;;:~'-' 

Page 25 of 26':l 
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Clieht {3H2M.HiliJnri ... .. . . .. .. . . .. ·R:w;..D&.-
c.uont-,saitjp1e.•10::· . 01ep~$011 

l¥.~'$&hlpl~ 10;. 50P41S$~~ 
QO~GliM~t~X,! VY!ill;!r, 

.Methi;,d; 
: Preparation:· 
:: Dilution: · · · 
·•.oate Analyzed: 
.o~~·Pfe.i?~~~: 

STLChic.tgo 

82~08, 
50~08 
1.0 

·651'1.712007 .2144 
951{7:~eyq'.7 i1+i. 

Page 58 of 259 

Ar:itdytic:al Data 

:·J9~-t~i~m~r; $Qp~tsij~1 

;O~i~.$~if!pj~,< 'QW.O~QQ7 1117: 
P.?!~6~~~~;: osr.1112001.0930 

::;~i~::'0.• '.~~i:igotfQ¢"59t~N 
'.lnitiafWe-iOhWQiumei/ · ... ·: 10 rnL 
,Final)V~~~ffW.~l~:~;t 1'P · ~t 



i,'. 

I 
I 

Olient:·- CH2MHUI lni;:; .. 
. • . ·. :· • I • . fR'N•~•~ 

CilentiS~i'mpleJD: 07CP2S~11 . 

La_b:s~rr.iPI.¢ 10; ~QP•41~6'.:~ 
qfi.~~\ Mainx: Water · 

M~~: 
~~?P.~~tl.p~::, 
Dilulion:-

;g:~:~~~~~:t: 

:STL Chica1;10 

:8270C. 
351i)¢ 
t,O 

-~~::~~~:,.~~i~\ 

'Anatys1s·•m:itci'i:'50CF.15gQs· 
Rret{eatch:::500-:tMoa 

Page· -4!1 oi; "255 

Arrfl'.lytical :P~fa; 

Joi/Nu mbet: }:iOo~.1:56'-2 

Date::sa,:iipled: 05/09/2007 ·· 1Jt7· 
oate;Receivea:. 0.51111'2001 X)930· 

lnstrumer:it ID: 
Lab-J=ileJD: 

Agilenf6890N :Ge ~- 59-731\1 
-4f5s.9·,o 

lnitial'Weight/Vi>IUrrie:· 
FirialWeighWoiume:. 
l~je'ctioil'V.&lum~]. 

1030 •.'mL­
to mL 



cmmt ~~inphr10: 

1 .. aif sample m: 
c1i~nif M~ir1x: 

Method: 
Preparation: 
Dilution: 
Date Analyzed: 
Da~e Prepared: 

50Q;4:156.-~ 
Water. 

,8151A: 
81J'!l!\ 

· s1-~1'A¢h'1p~j~~{eciHe_t~i~i~~ 'b.y;Gc·· 

~naWsts :~atch:.,6QO.::. 1'5985 · 
fil'tip:-~:~tcnl"so(}..t&1 s.t 

1·:o\ 
os12is12ooi<Pe:fa, · 
·0511112001~2oio·-

Analytical b.~~· 

•4q~ i~~ifi~:et- 51lO~-i'56-,3 

D~tEf$~1Jipl~~; "Oq/Q.~~Q'Q;7. 1.7:17. 
Oate:·Re,qeiyeq, ·051H/20.0V·Q.9.3.0 · 

ln$trument ilii:' ;fip.'ss86•GC· 
Labi:fil~>ltt · · :05250742: 0'23:d 

~:t~:~::%:~:;: . :~]~i .. ;t 
lr:iJ~etio.rrV.Oh;ttt,i:e; 
ci<iiumrdo: ;eRtMARY 

:ltf.l~~t9~h~(··~--· .:: .. ;,_, -~-------·~-~.-. -... ~~~~,""~~~~ii~~~~'.-~~~ .. ~~liri:L~~·;•, ... ~~~-''~~~~" ·~;~92t···~~"7
~'-.~· 

!6~,~:· .. , . :.,:: .. , ... --to'.c"'f-.0· .... • .. ·~,:.·,·:· , , .. ,,,,.)~j~2;: .. ., ,y,.,_. ·•:.:· '-'-" . . . . .. ,.,-" . .,..,.~'*:i~~-~~!:.Y.lw..~ .~'.~":,<-.~~a;. 

I 
I 
I 

.I 
I ,, 

;1 
; ~I 
;:1 

I 
:1 
.1 
I 
I 
1. 

r--------~---------~•' 

Page 40 of 263 

STLChicago 

I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Qlient, ·¢82:M',Hfll; .. _lnii_ . - - --. - -- os .. ,_oo 
q1,~·ot.S~mp:1¢ 10:· 01~i~12. ,. ·· 

i:lit>iSample ID: 
oli~r.jfMftfij~;" 

500~'156~16 wJt.er.. .. 

:8~~~~:volatiteh~$&hic.Com~-OlJrt~s; ~y t;ci~~· 
MWiod~' 
·P.r~p~_ration: 
bilu\ion:: 

. OateAMtyziiii: 
· :c0~i~,e~!P~~_a:; 

Sil. Chi~ilgo 

:e2Go,13 · Ari~!y_s;~, 8~tcht500°15380 
•"S9.~oa 
1-20· 

·•iisi:1.arloot= 0431 
1~td~r2o&t 5.4·i;_._ 

Page 83 of 259 

Analytic.al O~PJ 
}o'p_:N'urnb~r:: $00~156~1 

,Pate $!1mRl$g: OS~l2Q07 1:zss 
[).;11, R e9~i.ve.if o5tt.1'/2007'-.{l930 

lris1rum_e~t ID; Agi!~t¥$a_90N'Gc ,,_·:5915N"· 
L~b File ID; 4:1'56~16:0:· 
1@,~1 \',V.e,lg_~W:~lyrTl;;= · 16 m,L 
Flnal'WeighWolurne:' '10· ir!.L . ,;:;: ·:· -~· •·.. . .. -. . ,,~. -~. 

'. J: 



CJieht :CH2M Hill, Inc, .. 
. . . - - - - . -~ :R;W.~l5S 

,cna'iitS'amete,ID: 01-cP.28"1~ · · ---. · 

'L:atj S~u'npjeJ(t $0~415646 
C\i~11r~~trix.,. Witerc:•-• ...... 

Method: 
Preparation: 
D~ut1on: 
Date Analyzed:_ 
Date_ Prepared: 

$TL Chicago 

8270C 
3510C 
1,0 
0~/30/2007 1627' 
0~11512001 oaio. 

An~ly~j~'B_afct-,: 500~1S9.06. 
Prep a~tcii: :.600-,1 ~ooe 

o/~Rec _'.:;:-: ::· ,, . . \~er . ..,,.... 
:ij2: 
·93' 

Page 54 o-f 255 

Aoaiyfical -Data 

.Job f:Jumbei: ,5Q_(f4J:s~:c2 

Q~l~ S~mp_led, 05i09120.07' 1755. 
._b~te,'~e,~efye#.:· osh:1}2001 0930 

lnsfruln~ht:10: Agitenf6890N GQ- $9.??_fii> 
Lab-rJie IP; :41~1~-.b-
rni~ial½jeJ9.hW~!utr1ei:' ,-ip§·o m.,L 
Fin•ai W.e'ightNolume: 1 !o ml i~;~tlT~~vqi~-[!Ji .. , 

·MDL-, .RL 
. ;:_;;_o_:_• __ :.o_-·.:_a __ ;_~_?> ,..,.:;...,,.,_"--· ..;,~>. r/ri5. ;,v.;_.:.! 

~.:.:?'?.0•t. _;.,'·· 

I 
I 
.I 
I 
I 
I 
I 
I 

-~1 
:I 
;I 
:I 

I 
;.I 
-.-1-- ' 

I 
I 
I 
I 



I 
I ,. 
I 
I 
I 
1. 
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I 
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I 
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I. 
I 
I: 

'.Bii~nt CH2M HIii; ·lh:¢: 

RW--D3· 
:ci1enfSamp1e 10: 01G'e:#~·-12 · · 
!-::c!b Sample· lb: 
\5li~t t,11a~ix: 

500--,1:1.5$0.16 
VVater: 

81t>1A-
8151A 
tO· 
OS/-2612007"1'1 ~ .. 
()5/17/2001•·'2Q2Q 

8151A Ch!9~~:a~p ;.8erisi~1dQf~y csc: 
At')aiy~-i~ ~~tent. 50(),~t5985 
Pr:er>,:,a~!cn::Mo:1'5181' 

An~lyth~~-1 O~t~: 

:lqP NUrriber,: :5O0-4l56:i~ 

Q~t$;S:~roP.~d.: Q5JQ9/2'007 1155 
•O~t~~e~ive~i- qp/111.iQ◊:i 99.~o 

lt'l.str1Jr,o~rltJl\h Hp: &~.90 'GO 
L.a_b f'.ll~J~; .• 05~?0742_028.d 

JnJtj~tW,e(ghVYQlume: -i'@o· rriL 
FirnalN.v'.e.ishW~{ign)E!, io:o: ,Jt 
lt1Jectio1;1 Volume: 
&.1umti,10-i ··· ·•· · PRJ.MA1tr 

;~~~l~.10Jit{~rror9 ~~ ... --,.·:•··· ·· ·· ., . .,.,M.~~---••.;f:i~~i~rr-7 f;•4i~n~L ...... ~.,~fts~· .. -·:=,- ... ;it;i'.+-;• .. ·.-·.--:'.:.:···.,,~-
;~~~te~,--, ...... :~.---, . .,~,~·~-,, .. ,"~-~~'\~;f,;•:c-:·h'~~~-~6k~~·= ...... ..;-.-f;,, ••••• ~ ... "--·~,~-.. ·,- ,.;;t~i.~6.~~i;!,~§lo.-.. •:::!~.-.,.~',, 

l'.r.----------"----~--:------

I 
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· C.lient ;dH2M.·H111; 'int:, 
·- . - -R:W>DL\ 

:c1ieht'.$~mprfib:; ::Qf¢Pl8#;f . . · · 
Uib'SamP.ie IP~- '5004158:1, 
c)rentM~Jrp¢ Wate( 

·Method: 
Preparat_ioo; 
Dilution: 
Date Analyzed:: 
Date Pr~par~d: 

82608• 

·"• · s~M1ff~1~t11¢ o.ro~~ic~~mpounds.bfG.C!Ms· · 
A1~fysis 13a_tcn: -soo. is3ao tJo,~· 

osz1a12001 :oa2s· · 
Q5!,18/2-007 03~ 

An~1y:ticaf b.ata 
.)ob.NUi'n'ber: 500:.iH-56~1 

date sampled:; o5t0s12c>o1 .1039 
~i~iie~,\(~; 05111,z~t 99~0 

lnsfyiim~,ntio: Ag\ietit:G890N Ge ., 5975N 
J;ab_:t;=.iieJC>: .:41Ji!F14,0: . 
J~liiii!.V.V~igl:)UV.Q!l.im~: to" 'ml,;.. 
ftMfVf~gWV,pJume: 10 mL-

J~~iizhlie..· . 
i'oiuene· 

!~tegs1,J};, 
_-;,-',:••- ·:_:,·.- _, ....... -~"'--' ....... ~.......;. ... ___ R_,;_:_~o".• __ tc"!#,lJ > ··. •_·-~··•~u:'.·:_·_~,1Mt_;;;:·>e~._ioj.'._~! .. i.·:.' 7i~-· ---.... ~ 

~ • ~;J. i)(f 

ilE;~ 

STL Chicago 

%~eh 
, .. '!,6. 

'87 
91 
'ie 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I­
I 
I 

.Client :CH2M Hilli Inc •. , _ 

-.· . _ _ . -·~-v,J~ito4i -
. C..li~ni:S.:in,,p!~-10.:. Q7QP.2.~'4~ 

tab Sample ·ID: 'o$Q0~-156-f4• 
cuen('M~tnx: -wa~~r 

M~thpcf: 
· Preparation: 
_Diltitioi;l: 
:oate Analyzi:id:. 
,oat~ Pr:eP.~frea,. 

'8270C 
:ss1:o-c.-
·-1:o, 
·os1ao120011sos 
'.()'S(l~~OPY Q~?Q. 

t\6.~!v,,i~/8.,at~~::i,qQ:tS,~0$' 
,pr~1:(Baf~l:l: :s.0~1~9°06 

l(n~ty,t_ic:aJ P~4.t. 
,Jot;{Ni:Jmb.et. son4t56,2 

Da.t~rsampte-ar 05109~001- tt3o 
B~te.Receiv.ed}, :051:t.1./Z007 0930 ., ... -•;·.;•:,·• .... 

lt"la1itimenrlb: P.igjlehf88'9.0l\t GC,,:5973N 
f,:;at>Fi!~J0: 4i56-1-::4dJ, 
lnlt!al W,eigf!t/VQh,frrie; · 1040 inL 
Final Weigtit/Voli:J1ri"e::. f.O fnl 
l~Jechon,V.oliJme~ ·· 

;~~~ij:;·'-'-·-'· · ......... =-.,;: •-·· ·· ' ' 00-:'.':'}'\'.'\0/'..v·· ~~!~~~'.--. ·· -~r:,~J!fi~.r: · ,. 6,&~:' · ···: '·i~if · ·. ct:; :0 

11~,;~:· 

STLChlcago 
Page 51 of 255 



t:ab.~rnp.le _10: 
Client Mau.ix_: 

~00~+$.~i14, 
Wat~r 

'l,3J&1A 
:~:1MA to 
'05.f26/2Q07 1035 
:056712001 :.202-0: 

81,51AChlc,nn(lled·H~rbidide.s:J,yl(,C 

_Am~ly~js,!:l~tc~: :5P0~15~B} 
Prep' Bat~!)_: :qQ0-~;~:1.a1 

AnalY:tical:Data 

Job Number. 500-4156~.3 

bat~· Siampl~d: 05/09/2_007;' 1630 
,0.:1t~ R~c.ejved: .05/1112007 :0$30. 

ln~~m.~nt ID: HP'.6890 QC 
,µ,1~/~il~JP:1 _ _ 05~5074:LO?'M· 
IJi.ilialVV~ightlVCJ!I.Jme:: ·1070: mL 
r,ln.atW¢!g'1W<>!ume.: 1:0.6 ml, 
ihJ~m1onV01ume: 
p911:~n:11:flPi J>fUMARY 

:&92~~~•-- ....... ;;,..•~-~-.. ;,.; _· .-; ..... _.. ... "~-,~ . ~t~~fg_~iµ~: __ ;. ~R~~!~~-., .. :e-~!e.%~~-----~---f~:,-~., .. ,;,c~• ..... . P~nta;cftic(r9pneh·o1· -o·:093-. JJH · · o:01s · · 0:093 · · ·· · 

::Sur.rog~te :.o/~R-~Q:. -~ _.ACceP~Mce Limits, :JffcAAt'·:·;~ · .. · ,..,, ... ~.s::-.., · - · •• · ·•··· · • -,-•~as:· · -.: ·-.. · ,,, .. -- · ,,. · · · ' ·• · · ... - · -- 4f:T20 •. : .·. · · .. · 
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I 
I 
I 
I 
I 
I 
I 
I. 
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I 

CIJ~ot: t1HiMH!fK i:rm. . . 

.
:.·o·_ -~-•~,.-_c;',_Ysl_.· .. __ .2'_•_-_·_:a·_-_-_·_-_:_•.----1:-_:_ ":·,-·_lY.S icJ1en.f:S;ampie 10.:, _ ,, . .,., s 

:-!4.b-$ampl¢"!P:: ·oPC1'4J'5.6-:8 
'Gl)i3nfMa{rjx: Wate.t 

. ,8260.B~V.ola'til¢:OiVanic,Gompo,dtads ~Y- GC/M$' 

-62608 Ari<i.i~i$ B~ftj\: 500,;1533_5 ;~?o~ - ., 

~!{~~a~i 

----------

1 
I 
I STL Chicago Page 55 of 259 

An_,dytfoal Data 

J~trN ~.meet: 5P0-41;fi(i4 

Oai;fsampletl" 05/0~!2DP7 15~-i, 
:q~,f~iR~~iv,k~; qqtf1~!)07 'OQ30 

Instrument ID: -Agilent :easON GC ~;597SN 
Lab Ble'Il)'; 4156-0&:D - . - -· 

-~~!!-::ii~:~=} ·- ;g -~~ 



cfiet1t. m,,1.211il H11i Inc .... , . , .. ig.__yy~D53 
·c11entSci,01J:)l~•IQ; P7;QP28-14 

· bab'San:f pleJD: ,,500;;4'16&:8 
GlientMatri*: W~er 

Method;' 
Pret>~tatlor.f 
DilOliQt)~ 

~:~:~:;::;· 

stLChicago 

8270¢ 
~jOC, 
t,O 
o.s/301200t:-1:~ae, . · 
05/16/2001 ·0820: 

· . . ·:::.:;·, . . · 

Anal~is-Batch:·500-15905 
pr~p B~tch:·50.QA5po~:. . . 

,Analytic,i'I ·Data· 

,Jdb,N.uml?~t SJl0:4'1~$:'.z;: 

oate'.Samp:ie.d,, ()5/0~f2Q~7 ,1~:7-
D<!te R.:ec.efv~<:1: os11'1t2001 ·0930 

.JQ~f!Jtrl~.nl' IQ: AQileht~8.9.Pi{G0.,.;;5$fat-1 
LaifFileJo: ·4.1$..8;D· 
·j~iti~i\N,:'ighVVoluitle: . . 1:07(), itnL, 
Fin~l,\N~i~hVVolome: · 1:;0 ;tnL 
1~jection·vo1ome: 

R~~u.1L(~gi1.,1· g11,aJifi~r: : 'oi~i•:.", ac"""·::·'""· · """--~-:""u.;:.;.r ""'· .. "'"· -= MbL ·- , :. •' 
;~L .. -.·.,,· __ 

~ -•~.:-:-:- .. . W'•:·~ 
'0.033: ·0,03'. -·· 

o/4~~c· .. · .. ·;~· . ~[r ... .. .•·· .. 
;92 

Page 38 of 255 

I 
I 
I 

·1. 
I 
.1 

;:I 
1,1 

l·I 
:I 
:>I 
'I 
I 
I 
I 
I 

I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Cli~nt,· \GHZMHJll:·1nc, 
. ~~--'OS p1cP.-2s;4 · . -· .c11ent"Sam-.,i;1e.iD: ....... ·-·--· ... . r.-: .. ,.- ,,:-

L®.'SalT\ple;ID; 
~i,~nt:Mrimxr 

Methoct 
Pr~paraHon: 
011ut, on: 

:;;i{rt~W!~~ 

50041'$~ 
W~ter. 

&1~\\ti .. 
f!J~1.A 
'1.0: 

i6:::i~~}t!t~t: 

·;~i~f1A.q,~1~r1n~WJ ·Herbl~i(lei 1:,y. ·Ge 

Analysis 13atch:. soo-15985' 
Prei>·-:aatch: 5.oo~tsMt1 .. , ., ... ,._. . 

Ana.lyticc1l·b;a1;ct 

Job:•NUmber: .500'..4156-3 . . ' ~ .: :·· .. '· . . 

.. oafe.:Sampled· 05/09/2007 1,5-47 
Qii~?~:~b$.hi~ci; ::os11-112bo1 09a6 

1nstr:um.~.ot IP: Hr 5890 Ge 
: L~~jfiI!;! iQ;-. . .. ·.01?2~;074i·'"" 022,.d 

[~ili~;~:r l~W ii' 
<lo1umn·m: -P.RtMARY 

m11;ii~.[6l _, ____ --... ,.+ . .,.,.-, 'l>4:~~~~1,,.-- ··~·~~·'~-~--.. -1~-~~- . ~g,-=-~-d 

;t~~~~-c-s-,,c-,'.+.,,., ..• .,'.",-,r,::",';~-~+++:;:r·,;:·_·.-•----.. "."·''~j~~:_ ·""-'"•"''"'""'-~~,,,-=--_,,,,,.,,.,,,...,~,,,~¥.:~;~1:•!-lr11its-:,.,:. .. ..;.;c,.. ___ ;.:c.., .• ;;::,. 

Page 3~ o-f ;263 
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!,;~I) ,S~p:l!;t 'l'f):· 
.Gli~nt·M~friX: 

Method: 
PreJ?&~1ion; 
DilutiOl'I: 
Oate Al)aJyzed; 
Da.te Prepa(ecl: 

STL Ghic;ago 

.5004156~1 :w;i~r · · 

828!)$ 
503.0~ 
to. 

~2),0El ,Y~i~~l~,Org~.ti.i:<:'•Oom~t>JJrfd$ ;by ¢c/Ms 
Ana,iy~is .9-~tc;fi; 50,q~ t~3~ij 

05/17/2007, 164!1' 
o.~htfiooi 1~a· 

'.14· .• 
;'aj. 
:'.so 
ti. 

Page 32 of 259 

Analyticat Data 

Jgb: ,Ki uQ'IJ'l,~r:. .:$P.o.4~:s.s~1, 

bate·Samplect· osHokoo1, 0,825 
~i~:~ij~c.¢,~~J~ ::osi1-.1~od1.: ®io 

· ..... -.. ~· .,. 

., ............... '?Q,·:tio.: •'', ,• ..... ' 
•75:.~,.120 
\fg,.J2i:r 
:1s,"'.120. 

I 
I 

I 
:I 
·'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 
I 
·---· 

I 
I 
I 

Client: CH21'v'l Hill, Inc .. 
, •, ~\ • .J .:-.·,, 

-4JV\:/ ,/4) ·. 
07-CP.iB,01 cnentSah\ple ID.: 

Lab Sample lb: 
¢'1i~r:iM~tri~. 

$0Ch415EM 
:w~ter 

:Anaiytica:I E>ati 
j9b NlJmtJ~r: 5QQ..41q$~2 

[;lat~'.$am,pied:,: Q5f1'0~907 0825 · 
O.~ie:Re9eiv~<1; ·os1n12001 os3o· 

. '• , .. :.~i,o~.~e1'1.i'?,~,l~tl!~:C0'7.1PQUf:!,(f~ t:?yG~s Gl)rqm~tog(~phy/Mas.~-~pettroqi~tty (GC/M$) 

Method;, 8270C' ;t\(i~fy~j~'..i3~~¢1,($Qp-,ii~9~ ~ln.~~rurn~~t)b: Agi'l~nt:6890N GC:;-;5$.'(a,N 
Pr~M,au.on;' ;~oc;: Prep aitcfr 5Q~150bf( :~~ ~ii~ _19: · ... 41'5_&-i.o_· -. · •. · . • · 
D_ :_1_l~_ti __ on __ ·/.· · .. ·· .. ·.··.·.... . . t~. W~mhWolume, 10.50 r,nL 
0a.te An~Jyzed: 05/3'C>l20:Ci7: "i'.w1 'Flm:iJ'i.Je,gh,tfVoiume: 1,0. m~, 
D~I~;:fr~pat~.d,; Bsh~gqf §~29 :inJ~.~l_on:Y.()IIJi'ne: 

STLChlcago 

99 
9S 

P.age 2:5 o-f 255 

. , --~- ..:._.;:i, ".' ;: 



◊ii~n.t OHiM:f:h!i. hip:: ix-W: \· .. 
1

.,_. _ .. 
"• ... • .. ,., +1,• - ,,o ~,. 
41_i~!}l,§;i_ip.p,1.~ I_D.: .~7GP28-0~ f • , _ 
L~~rs.amp1.~Jo:: 500.ii:1·Q6~1 ; 
cuent.~trot_ \/Vat~(· 

afpft~­
atpt'\ 
;LO. 
05126/2(:)07- :0251 
•05/t'T/200,{ '·,2020. 

,81'51A 'Chlcii'fh'atecl,Heibi~i<les,bf GC) 

Analyst$ !:l~tefl': 50~1.69.65 · 
P;r:~pia~tch: 5_01;F15::tBt 

,A~'.a.lytic_al I;)~~: 

_.Job.'Nuh:\tier: 500;:41-56"-3-

Date /Samptedr osno,2o<J1 oazs 
bate:Recelive'd: o"5i11:,20.Q7 ¢.Q~g 

lnstruniehtlD:' ::HP.i6890.GC 
Lab.File':10:C :o5250:742.JJ1.t.d 
:1nitial:WeightNolumei l090 mL. 
·Firiat Wei~nW01uri•fe:c \~9', ·ifiL 
1niectio,rvoium~: · · 
·cs.~1vMK:1tii- . . . e,131Mfi.BY 

:,~t:.r.~lJ.~~?r~~-=;;~.;~.=-~-~~=-,~~~Q1~~~lL- ... '--;~~~~l~'"'~ :·:--~~~w~~~-:•~t~~~;'.;*'h,~:,;~:~~~~-
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• CH2MHILL 
~ 

October iV1007 

Mr; Tom Williams 
J'{emecUi3l.Prqje~tManagei; (SRi6J) 
iµ;~~ 'w.i~q(lqie,1\t~ :Prot~ctlonAgency 
:7?:'We$t Jac1<soniB.oulevi3rd 
'Duca ·o', rr ·:606003507 .·, .. ,' .. ,.J~.; ,I,+,':-'.,.,,., .. · .. ,,." .... , ... 

:Sµkj¢~t; ;~'1!>,c;9n~ac'.~-No .. $.211· J:ent~·woo4 Pr:pgy~s/Wi$~gi1$.in 
.Septetiibe1-:2007SamplfugResults•. 
.'1/A:,~9, :O:@t1tLR~d$VE, ;(:oritr.i3.~t,N:o. :EPi$$-f0~01 

.DeclJ"•TQmr 

CH2M HILL 

135 South 84ih Sir'eet 

:Sl,iitif~5 

M11waukee,WI 53214·1456 . ' . . . . . . .. . . . . . . . 

•Attacheu'aifei'th~~tesillts clthe:resicientiaLmd potablecweli ami.uai-gtotiritlwafer :sampling: 
i~Y~ttha{JQQi~pi.~ce ;b;ehvee:n:~ptem~r~i81.20·o7 at:ld:Septe.m.per':i11 Z'QQ7: ~:~plmg. 
i~\';~f\l~~l\!ij~~''.tne:'~Y,~!5•9f,pe~t~gtl9~oppei}o.twcr)/D.~~~e;_et}lylbent~n~;.;1.o~µeh~~, 
)qzlene;:@WEX}f@<:lnaphth'alene.ahe 'followingtable·,proyiq,es ·infonnationfor··the 
l~slq~ntici'f;'Yi~·WP.e.!~:· ~ai,nples wei¢ coll{:!~(et . 

;.:~~Jt~id.~ptia11We1H~!e>nn~tjon 
iP,enta;W®g Prbdl!O.fs"!:.$.i((!n, Wi$C()iJsin 

l~~lo_nlQ 

.RvJQi 

RW.02 

.RW.03 

B_iil !=Iii~ (forfn.~rly Skold) 8.713: Opnfels 70-

RW04 

RW05 

taV6nhe .Breithorst 

Ken ,ahd Sheri Nelson 

. Vayn~ Engstrom 

Timothy Tjader 

8627 Daniels 10 

Daniels 70 
(~me drive\Nay as V. Engstrom) 

8526 Daniels 70 

8783 Daniels 70 . 

Re.si~~nt' 
PtJone~iJm~r Wt Well# 

(715) 349~584'0 SX303 

(715) 349-5231 . unknown 

(715) 349.:8070 JB 251 

(715)349-5212 AN 547 

(.715) 349-5192 . Uriknown 

All analyses w~re::t>etformed by TestAmerica Laboratories1 Inc. of Chicago1 Illinois. 
Analyncalre-s-cilts,were received by CH2M HILL on October 12, 2007, artcfwere submitted 
on Ottober 23, 2007,-to the United States Environmental Protection Agency (USEP A) for 
validation. The tollowilig summary is based.on a review.of the data prior toreceiv.ing·final 
validation resu.lts from f!SEP A. 

MKE\PWP RW LETTER.SEPTEMBER 2007.DOC 



::Mr: '.forifW±lliams­
Jag~~2 
:p_dbberi4J 20Q7' 

-·-,i~:~:t!1fa~~f!~~:1!!!~:fciP~~;:r~~e;e::1f:}JJ,~:ri~~-;~howed•·ng' 
Jf'.y0\i}1:~ve-~y- questibns.cor ~omments, .piease give me:a:cai1·at414:21ttos2, ext. 40227, or 
·Keli'McKenna atext-; 40561. ·- ·· · · 

' . .. .. ~· .•:· ---~, ,·.. . :· . . . . . ~ ; . . . . . ' : . ' 

;:~~ai::~::7=1 
?!~~:~,:t~~lllt;tl;!::e 
·o.,~.plglllb,:pfrql~•l~)::(~~~~ee 
Gtna 'Bayer\ RTL/C:H2MffiLL;;Milwaukee. 
P~we Shel<o$ki/¢HZM.m.tt, Milw~w<ee 
Chene Wilson, M/~ffl:L.'L;:~Waul<ee · 

MKE\PWP A\'/ LffiEA SEPTEMBER 2007.DOC 
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Mr: ~~ev.en p~uisner 
CH.2M Hill, Inc. 
1;35 S0uitr.841h Str~t 
Suite ~25 
Milw~1JJ<ee, ~l · 5;3214 

Rw-,o\ 
CtientSample ·10: 07CP43-39 
Lab'5ampleJD: 500-6662-6 

i~~,lh.~(_ --~~§:~:~; ,.· _. 
Pfep-r.'!etti9~:.·~30,~ 'Bknzene -. . . . 
T61u~~i 
,E;ifiyit>eh?en~ 
Xyhi~'e~:. t~~i: 
·sun:ogc:1_te 
. 1:.24:>ic,hl~r9·(i~b.ari~d~,(Surr). 
··T_.0•1 <'•·n·. "' __ .., a:•:(su·: r·r)·· .-. - u~-~"'-·-.-··.·· , 
:4~8-t<'.!moJJ99ro.!>eni.ene (Surr) 
D,jbrp_mqflugtor.neth~M.:· 

M~thod: 8270C' 
-~,~~:M~i11'6ijt,:3s1'i>t 
Naphthar~n~ · .. · 

:$µ1:i'.b.Q~~e: 
-Nitrobenz niH:15 .. • ........ e ..... ., 
2:.F'1u6r9biphenyJ 
Terpji~_ny1;;d14. 

Method: 8151A 
Pn~pMethod:·.s1s1A 
Pentachloroptienol 

Su~9ate 
QCAA 

Result/Q.iialifier 

ija­
,9,G 
:88· 
\oa 

0:93 

0,093 

io 

U. 

u.-· 

J9b N_umbe_t: ·so0.--6662-1 

paj~$amp_1:aji ()~1,1~i2097 17:j9 
·p~te .R¢ceiyed: :o9/20iiP07 . 09,25 
Cli~ntMatr;i~:· ·eround.Wa:ter 

_ona· ·MDL 'RL 

.. · % .. 

o/i 
'70 ~ 1,2~ 
75'd2Q 
·7:5 ~ 1QO ~ 

.3/;i :75 ~:1io. 
Qate·:Ah~iyze~; 1 oitfj/2oor ::2J4If 
oate'-Prepared: · 0~12312001 1 o<>O 

,:u-~ .. b:033 0.93 

A~ptan~ L.irnit~ 
3~ ~ 120 
37 ~ 1-23 
31 -127 

Date'Anal¥ted: 1011412001· 1'412 
DatePrepared: 09/25/2007' 1630 

ug/L 0.021 0.093 

Acceptance Limit~ 
- 42-129 . 

'Dilutiorf 

:t_o 
to: 

h~ 

1,;0 

1'.0 

Page 10 of 113 



,Mr; St~ven Paul<ner 
,QH2MHill,_ Inc,·· 
· 135· Sotith'84th Street 
:Suite .32-5 
Milwaukee,, WL53214 

CilenfSample ID: 
4b:$~mple IQ:. 

MethQd::. aisos 
,1Prei;,·J.1ettioc:1: ,so3os • 
_aenze.ne: 
Tqh;1en~'. 
1Pt1Wlb.iinzene· 
·x i~bes :total -- --Y-. ·•· ..•••....... 

(}'i_ ACJ .;, 11\_\ ·'"')_ 
~~ ~- . u. ~ 

07CP43-41 
500.666~~2 

~i~~hl~~-~1b.a~~41$M?ri• 
"T~l_u~tj~~J~(Sutr)" 
·¥ar"otri])ffµpr.Qbe),zerie °(Surr) 
[:~i~fj:>,rrib~~~r6.!li~~ha11e •. · · · 

:Metiiod: 8270C 
:'Pre :,:Methc:>&3s1oc - . . l;L, ... .......... . 
N~Pbtb~l~r.i~· 

;surrogate­
Nitio6~nzene-0s· 

;2CF1~i>ih~i~i'ienyl' 
'tetphe'nyi0d14 

.M~1h~~;_ 8151A 
.Prei>M~_11\od:-~1S1A 
Pentac:hloropheno1 · 

surrogate -
bCAA 

1;0 
1;0 
1".0 

;.i;Q 

,9"9. 
•~5~ 
88. 
11:6 

3!( 
·41 
58 

0.093 

75 

_l),. 

Date $amp!ed:. 09/18/20CJ7··1824 
Date Rece\ved: 09/20/2007 092$ 
Cii~nt tv1a~ri1<:-· Fin\~~~W~t~r 

l.lnlt. MQt.-_ 

Date,Anatyzed:, 
:Date P.r.epared:-

'Lig/L -0,23 
).19/l. OAB 
·ug1L 0.21 
.ugJL 0}.55 

0912s12001 · 02a~ 
09/25/1.001 ·02S4: 

1:0 
·tl() 
·1-:Q 
;i,p 

A~i>ta_11~Pfriits ~-. ,;.·-~70}~125~--•--.-~ 
''7fi° ~-;:f20 
ts::; .. ]~o-. 

·;1s:.--:·1;2,o 

Dal~ Mal}'Z~: 1,0/_~1l-40~7'·:2P1~ 
_ Pate Prepi:it!:!<:I: 09/23/2001 °1000 

lJg/L 0..0.33' .0_;,9;3 

% 
o/o 
% 

Acoepfarnce:1..;imits 

-;1~:::~.i: 
M"'·1·21 

D.ate,,A11c1lyted: 10/1412()07" 11212 
Oc1te Prepi:1red:= 09/25.i2PQ?l'·'1J~_3..0 

ug/L 0,0,21 ·o:b$3.· 

% 
Acceptance, limits 

----42 ;120 

Page 6 of 113 

1;0 
:t-,0 
hO 
1~0 
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:Mr., $t~v~rf Piu~kner 
-.CH2M Hlll,, _li'l'c~ . . 
1ssisoutn 84:th-Street 
-St:iite .. 32.5 
Miiwaukett WI 53214 

. ¢·t1enfi~~l'.Jlple~ID: 
Lali 'Sa.mpJ:e:.ID:, 

Metho:ct:, 8~608 
·'erep1M~'tticid:c,so3'o.s, 
sentenEt 

·l))_luene·: 
• Eth:5111:>enzener 
tX.yl~r:ie~,j:~~l 

Rw~-;03 
otCP4342 .-
soo~6.Gi-3 

~i~~i~it9'~-~?~p~,(S..µrt)· 
TC>.[u,~.0.~?,.;(§Jlf!}: 

~it[t:ii q}~t(&.:~!:'($·u~) 
' ,. 

• Metho'd::. 8270C ~nt~~.~:ie~;j~JPC, 
,;i,{Ga~J 
'TEitpfie~f1~14 

·MJ~tho!il:, s.1$jA 
,Pt.ep:..,~ttrod: ~~S~A 
P..e11~~hlpropn~nol 

S.uri'ogate 
-DCAA 

1;Q 
t;O 
·1.9 
2)Q 

'ij ,,,. 
97 
90 
1fo 

0.09~ 

62" 

Dcite Samprea: . 0911 a12001 1759 
Date Received: 09/20/2007 0925 
'¢1ierit M~i(ix:- i3r()~n~.wat~( 

.u.nit 
nate·.Analyzed:: 09t25rz.oot 0251 
:1::>"ateP.repared:' <i9t2s12001 0257: 

,Ug/,l.> . 0;23 :hO 
·Ug/1:- O.}l;l · ''1\Q 
:•ugfL 0.21 •1;;0 
iug/L 0,55 z:o' 

A¢ceptarj~'1.irpils 
··-----•,10·~125 _., . -

75~i% 
·ts<12d· 
75i.'120: 
... ·: • ... 

pa.ta ,A.n~lyZ~d; j_Q1:9::1!.f997 -~}09 
p;:it~PreP~ted:: 09/23/.?,007 WQO. 

49/l. Q:Q3~ .. _Q;,93, 

Acceptanc'Ef Ui:'riits.­
'3$'--12.0. 
37''"; 123 
3'1 -127 

Q;:it~ Analyzec;t 1.0/14/2db7 t'2~2 
Q~te Prepared: OfJ/iS/2007- 1p$.Q 

(,J ;r ug/L · · p.021 · · · 0,0~f 

% 
Acceptance l,;iniits 

42'-120 

Page 7 of 113 

,1,.0 
'1.Q, 
·t.9_ 
to· 

1-0 



~8;1e~tG ,~~~_kner 

. 13'5 South 84th Street 
S(:.iite.325 
Miiwaukee; WI 53214 

c,1enf$ampleJQ:: 
µib §~mpi_e iD: 

M~tho"d: ;82609 
. ,Pr~p.Mettiod: 5030B 
·ae.nzene 
•rn1ueoe 
. E!tiylt;;e·~.,~-­
iXyl~n~~. irt>tal 

. ~.~~i:ro.:E3t~an~"94 ($:urr}· 
'foh~~n~a (S.urr): 

• -+B.~fu9.f(~¢tob~nzerie: '(Su,rrf 
Qjt,>rom~~go~IJl~iha~~.. -. 

. M.eth'pc:f:'. :827PC 
P:r~p.M~tta.Qd;."351 QC, 
N.~phthal_ei:l~ 

Surrogat~­
Nltrdberizehe,d5. 
';2~Fl~orribf ptienyr 
Terphenyl'-<l14-

M~tn~d:. ·Q~51A . 
Prep.Meth9~: $1~1A 
Pentach!o,:qphenc;>f 

• surrqgate 
OCAA 

Job Namber: 500-6662:.:1 

k0-
-~-0 
·1.0 
fcj: 

u 
u 
u 
lJ 

Date Sampled:. :0911-a12001 f742 · 
Date Received: 0912012001 0925 
:'c'l\ent Ma~ru<: •Gfc>iJ~d .W~t_er . 

R_l .. _ 

Date'Aha(yz~d: ;09/2012001 03t9 
oat'e Pr.e:pated: ·0912.512001- 0319 

09/l, 0;23.. LO 
ug/L Q; ts 1 ,0 
(igA.. 0:21 t;O 
~9/b- :o:$5, iJJ 

~p~hcelJmits . Jf ". ·t - .. -. 10~·-125 . 

.7'!.fi'-i29' 
.75-'120" 
75·-120 

§()' o/o; 
+fo -% 

bate.A/;ialyz~t;t: ~0/91(2Q07. t~ZQ 
:Q;:i.t~ Prl:!pare.d: 09/23/2007 ,1000 

lJ LJg/L o.63~ 6:~-~-

. .% 
% 

. Accepfance :Uhl its 
3s·~·120 
':Ji~ ·1"23-
31 -1:27 

.Date Analyze9: -~9/14(,20~7 1:~2 

'o:69_3. lJ *, 
[)ateP,~~pared: "OW25/'l,0()7 1'630 

ug/L . . . . 0,021 . 0.09~ 

76 % 

Page 8 of 113 

Aq::eptaoce Limits 
42 -120 ... 

1,0 
1:,0 
1,0 
·1.0 

1 .. 0. 

1.0 
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Mr., Steven Paukner 
CH2M Hill, hit. · 
135Soutti 84th Street 
:Suite:.325. 

Jot> Nµmber: 500266~2-1 

Milwaukee; Wt 53.214. 

.:'¢11e1WS:aJJ1ple ID: 
4Jl>.·$.~s:nple ID:_ 

••Mettfocfr ~260B 
'Arep.Methoo:::5030B 
•:s:eitz:ene 
Toltiene 
:Ethilbente.ne: 
,)( ienes'·Totali ... :y .... , ........ , · ... . 

Rw~D£, 
oiCP-4344 
5(>0~66~~ 

:'I;() 

1,0-
1LO 
2:0 

u 
u 
u 
J.), 

;Unit 

Oat¢ $ampled, 09/18/2007, 1635 
Date. Re.ceivect 0.9/20/2007. 0925 
Cli~ntM~trix: ciroyn.c;l'\lyat~r . 

MP.I.. 

DateAn~lyted: OS/25/2~01' 0450 
"Date Prepared~ 09/25/200.7 .. ~so: 

ugJL 023, ·'tiO' 
ug/L 0.18 ·1:0 
Ug/L. 0.21 ·,,1:0 
u~/L 0.s5· 2;0 

!~-9!f~j!f ··-··· .. ,,. ·--··-·--·---------· ---·------~···--··--···• 
t:?"-0Jc!J[or~ttia.r:ie~cl4 _(Surf) · -~~' o/o. 
t~t~en~~~:<tyif) . · . ·- ~~,: % 
,'4:i.ai:Qmg~(ibr.00.etjzene:(surr) 89· .o/o 
'ipj~,.M~:i~~#~kim~\hah~ . . 1:p~; o/.cr 

, Mij)Jlo'<f.t ~~7,0C 
~Pre ·sNlethoo:·351oc. 

Date Atlalyzect: ·.1010·112007 2.229 
Date Prepared: 09/23120011000 ...... J~.- .. ,,........ . .. 

-N.~lit:itJ;i'~l~r:i~ · t;(l 

8~ 
8~. 
11'.3 

u. ,Ug/L 0.036 1;i0 

-Surrogate' 
;Nitt?,li~oif~.9.e,;-0s·• 
•2•FlUOi'.OQipJ:leiJ'yl 
Terphen:yil~di 4 ... 

Me.t!ll>i:J.:; ~1 &:IA 
_,Prep Methoc::h &151A 
·,Pentachlor<>phenol 

Surrogat!:'. 
DCM 

Accep~\n~t &,pits 
·3t:.t23 
-31 .. 1~7-

Date Analyze<:J: 10/14/2007· 1612 
Date Pr~pared: O~/'i.t,~ ()07 16,~0 

0:()93 lJ:* ug/L 0.021 Q,.D.!:3~ 

% 
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A~ptance'Litnits 
42-·120 . 

b.OutiQn 

1.0 
'1,0 
1,0 
1,0 

'-LO 

:LO 



Mr. Steven Paukner 
CH2M Hill, Inc. 
135 South 84th Street 
suite 325 
Milwaukee, WI 53214 

]W"'.'o, 
Client SampJe ID: Q7CP43-0.1 
Lab Sample. ID: 500~662-16 

Anatyte· 

Method: 82608 
.Prep'Method: 5030B 
Benzene. 
·Toluei:fe 
~thy!~ilzene 
Xylene!?; T ptal 

Surrogate 
1,2-Dichlproethcme--cl4 ·($urr) 
Toluene-dB (Surr) .. 
4~Bromolluorobenzene (Surr) 
Dibromolluoromethane· 

Method: 8270C 
Prep Method:. 3510C 
Naphttlaf.{:me . 

Surrogate 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 

.'Method:. 81~1A 
Prep· Method: 8151A 
Pentachlorophenol 

Surrogate 
DCM. 

Method: Dlssolved-6010B 
Prep Method: Soluble Metals 
Copper 
Iron 
Manganese 
Zinc 

Method: Dissolved-7060 
Prep Method: 3020A 
Arsenic 

Method: 310.1 
Alkalinity 

Method: 325.2 
Chloride 

Job Number: 500-6662-1 

Date Sampled: 09/,19/2007 1115 
Date Received: OQ/20/2007 0925 
Client Matrix: Ground Water 

Result/Qualifier Unit MDL RL Dllut.lon 

Date Analyzed: 09/25/2007 0751 
Date Pre.pared: 09/25/2007 -0751 

1.0 u ug/L 0:23 1.0 1.0 
1.0 u ug/L 0.18 t.O 1.0 
1.0 u ug/L 0.21 1.0 1.0 
2.0 u ug/L 0.55 2.0 1.0 

A.cceptance Limits 
. ... . . .. -~· .. ~· .. ~ ...... '~- . - ... 

98 --o/~ · .,, 76 ~ 125· · · 

97 % 75-120 
89 % 75-120 
110 % 75-120 

Date Analyzed: 10/03/2007 1621 
Date Prep~red-: 09/23/2007 100.0 

0.93 u ug/L 0.033. 0.93 1.0 

Acceptance Limits 
55 % 35- 120 
61 % 37-123 
7T o/o 31 -127 

Date Analyzed: 10/14i2007 1912 
Date Prepared: 09/'J.5/2007 1630 

0.093 u· ug/L o.oz1 0.093 1.0 

Acceptance Limits 
62 % 42 - 120 

Date Analyzed: 09/27/2007 2055 
Date Prepared: 09/26/2007 1153 

89 ug/L 1.7 10 1.0 
100 u ug/L 48 100 1.0 
2.4 J ug/L 1.9 10 1.0 
1100 ug/L 3.8 20 1.0 

Date Analyzed: 1 0/02/2007 1723 
Date Prepared: 09/25/2007 0810 

0.63 J ug/L 0.55 1.0 1.0 

Date Analyzed: 09/28/2007 1348 
250 mg/L 1.9 5.0 1.0 

Date Analyzed: 09/28/2007 1058 
27 mg/L 0.86 2.0 1.0 

Page 24 of 113 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Appendix E 

Bioventing Startup Memorandum 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1· 

I 
I 
I 
I 

TECHNICAL MEMORANDUM 

Bioventing Startup Technical Memo 

PREPARED FOR: 

PREPARED BY: 

DATE: 

Keli McKenna 

CH2M HILL 

June 25, 2008 

CH2MHILL 

The bioventing system was installed to provide oxygen for the aerobic biodegradation of 
residual diesel fuel petroleum hydrocarbons and pentachlorophenol (PCP) in the LNAPL 
smear zone. The groundwater extraction system extracts and treats groundwater containing 
dissolved phase PCP. The LNAPL extraction system removes LNAPL accumulated on the 
top of the water table in the cone of depression at the groundwater extraction well. The 
groundwater extraction system also exposes more of the LNAPL smear zone at the current 
water table to the air supplied by the bioventing system. 

Initially, only the groundwater and LNAPL subsystems were in operation because of the 
concerns that the operation of the bioventing system may inhibit LNAPL collection. In 
addition, removal of as much of the LNAPL as possible was desired prior to bioventing 
operation to minimize the recontamination of the smear zone as the water table naturally 
fluctuates over the seasons. It was anticipated that startup of the bioventing system would 
occur once LNAPL could no longer be consistently removed. 

Recent evaluation of LNAPL removal and potential improvements to LNAPL removal has 
shown that LNAPL recovery cannot be substantially improved, and only a relatively small 
percent of remaining residual LNAPL will likely be recovered. As a result, the bioventing 
system was started in September 2007. This memo will describe the details of the startup. 

The bioventing start-up objectives listed in the Bioventing Startup Work Plan were as 
follows: 

• Determine whether methane or other potentially explosive gasses are present in the 
subsurface and if so, whether they may pose an explosive hazard at the onsite treatment 
system building or the nearby residential buildings. 

• Determine whether bioventing increases subsurface temperatures to the point that 
subsurface ignition of wood chips in the Corrective Action Management Unit (CAMU) 
could occur. 

• Determine whether the biovent system effects LNAPL thickness or results in the 
spreading of LNAPL. 



BIOVENTING STARTUP TECHNICAL MEMO 

Preparation ·for Bioventing Startup 

Initial Startup Inspection/Equipment Preparation 
Each bioventing well (BV-02 through BV-09 and BV-11) was inspected prior to the startup of 
the bioventing system. The attached figure shows the location of the bioventing and 
extraction wells, as well as the location of all of the soil gas wells and groundwater 
monitoring wells. Inspection of each well indicated that the air supply valve had previously 
been opened and that the cap on each of the biovent/ extraction wells was secure and would 
not be ejected from air pressure once the air supply to the biovent well was turned on. The 
weight of the pumps in each well held the caps on tightly, and no additional securing was 
necessary. No confined space entry was required during startup. 

Special caps were constructed to seal the soil gas monitoring wells during soil gas 
monitoring. Caps consisted of a rubber coupler connected to a modified PVC cap. The cap 
was fitted with a valve to start and stop flow of the soil gas to the monitoring instrument. 

· The sample tubing fit securely on a barb at the end of each valve. This sampling tubing led 
directly into the entry port of the landfill gas meter. Each cap also had a hole to allow for 
the measurement of the soil temperature using a temperature probe. The temperature 
probe was securely fastened in each hole with a rubber stopper to prevent am,bient air from 
affecting the readings. 

Temporary Soil Gas Well Installation 
Four temporary perimeter wells, SG-23, SG-24, SG-25, and SG-26, were installed on 
September 18th, 2007 to allow a more complete evaluation of explosive gas migration. Four 
temporary wells were installed instead of the anticipated three wells. SG-23 was installed as 
planned at the southeast comer of the onsite treatment building at a depth of 3 feet. SG-24 
was installed at a depth of 5 feet along the fence in a direct line between the CAMU and Ellis 
residence southwest of the site. SG-25 was installed at a depth of 5 feet in a direct line 
between the CAMU and the Brethorse residence located south-southeast of the site. SG-26 
was installed to provide additional information regarding site boundary soil conditions. It 
was installed on the fence line, along the eastern comer of the entrance gate to the site, at a 
depth of 5 feet. The location of these wells on Figure 1 is approximate. 

The temporary perimeter wells were planned to be installed using a 0.75 inch stainless steel 
probe with slots in the lower 6 inches of the probe. Actual equipment used was an AMS 
Gas Vapor Probe Kit with 5/8" dedicated tips and washers for each installed well. 
Following installation, the ground surface around each well was re-compacted to prevent 
short circuiting of the atmospheric air into the probe. 

Baseline Monitoring 
Baseline monitoring took place September 19th through September 24th, 2007. The 
groundwater extraction system and LNAPL pumps were turned off on September 17th, 2007 
as required per the startup plan to allow the groundwater levels and LNAPL to recover 
prior to baseline monitoring. Baseline readings for oxygen, carbon dioxide,,temperature, 
lower explosive limit (LEL), methane, flame ionization detector (FID), and photo ionization 
detector (PID) were collected for each permanent soil gas well. Permanent soil gas wells 
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BIOVENTING STARTUP TECHNICAL MEMO 

included four nests of shallow, intermediate, and deep wells (SG-04 through SG-07) as well 
as one shallow well (SG-22). Baseline information was also collected from five unconfined 
monitoring wells, including MW-1, MW-2, MW-21, MW-6S, and MW-16. Initially baseline 
information was to be collected from nine unconfined monitoring wells, including MW-5, 
MW-lOS, MW-22, and MW-09. Readings were not collected from these wells due to 
inaccessibility for soil gas readings. Baseline information collected for the temporary soil gas 
wells (SG-23 through SG-26) was oxygen, carbon dioxide, LEL, methane, FID, and PID. 

Prior to collecting soil gas measurements, a pump removed approximately three well 
volumes at a flow rate of 10 liters per minute (L/ min) to remove stagnant air from the wells. 
Equipment was calibrated according to the manufacturer's specifications at the beginning of 
each day. 

Baseline depth to water and LNAPL levels in unconfined aquifer wells were also collected 
prior to the start-up of the bioventing system. These values were compared to levels 
collected during the startup of the bioventing system to ensure that the bioventing system 
was not causing the LNAPL to migrate to areas where LNAPL was not previously detected. 
Table 1 shows the baseline water and LNAPL levels compared to the levels collected during 
the bioventing system operation. During the baseline readings, the LNAPL and 
groundwater extraction pumps had been shut-off for approximately two days before the 
readings were collected. 

Bioventing Startup 

Planned Startup Versus Actual Startup 
The nine bioventing wells were planned to be activated in three phases. The first phase was 
to run the biovent well BV-08 with continuous operation for two days. The second phase 
was to consist of operation of BV-08 and EW-06 for 5 days, with the third phase consisting 
of the operation of all bioventing wells, including BV-08, EW-06, EW-02, EW-03, EW-04, 
EW-05, EW-07, BV-09, and EW-11. This third phase would have been in operation for 2 
weeks, with continuous monitoring. 

During actual bioventing system start-up, it was not possible to start the system in a phased 
operation. The pressure in the blower system was too high with only a few bioventing wells 
open, and the system would immediately shut down until the circuit breaker was reset. To 
alleviate_ this problem, all biovent well valves had to be opened at once and monitored 
continuously, thereby eliminating the planned phased startup. 

Because the phased startup was not able to be implemented, the system was not run 
continuously when it was first turned on to limit the operation until sufficient soil gas 
monitoring was collected. The system ran during daylight hours only on September 24th, 

25th, 26th, and 27th, and was left on overnight on September 27th. On September 28th the 
system did not run because maintenance was being performed. Operation resumed on 
Monday of the next week (October 1st, 2007). The system ran fairly continuously until 
October 5th, and was only shut off for the weekends when gas monitoring along the 
perimeter wells did not take place. Continuous system operation began on October 15th, 

2007, at which point the biovent system remained on during weekend intervals as well. 
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During the initial startup readings were taken in each of the wells continuously throughout 
the day, as long as the system was running. Particular attention was paid to the perimeter 
wells (SG-23, SG-24, SG-25, and SG-26), as well as any of the shallow wells, some of which 
had the possibility of having high levels of methane. During the early monitoring, only 
three shallow wells, SG-22, SG-04S, and SG-07S, had methane detected in them. Once it was 
determined that the other shallow wells were not going to be a concern due to methane 
levels, monitoring of these wells was decreased. Additionally, on September 26th, 2007 SG-
04S no longer functioned as a soil gas well. During operation, water was found to be above 
the screened level in this well, thus preventing soil gas from entering the well and readings 
were unable to be collected. 

Soil Gas Monitoring Results 
The first objective of the start-up plan was as follows: 

• Determine whether methane or other potentially explosive gasses are present in the 
. subsurface and if so, whether they may pose an explosive hazard at the onsite treatment 
system building or the nearby residential buildings. 

The bioventing system ran for a total of approximately 20 hours before a significant change 
in the gas composition of the intermediate, deep, and certain shallow wells was visible, as 
can be seen in the attached Graphs 1, 2 and 3. Shallow wells located in the wood chip area 
showed significant changes in gas composition approximately 100 hours after the system 
started, as can be seen in the attached Graph 4. In general it was found that shallow 
bioventing wells located in the wood chip area (SG-22, SG-07S, SG-04S) began with a higher 
concentrations of methane and carbon dioxide and no oxygen. Over the course of the 
approximately two months that the bioventing system was running, carbon dioxide and 
methane levels dropped; however, the oxygen levels at these three wells remained at zero 
percent. All intermediate wells, deep wells, and shallow wells located outside of the wood 
chip area exhibited similar changes in gas composition with each other. They all followed 
the pattern of increasing oxygen levels and decreasing carbon dioxide levels throughout the 
months of bioventing activity. Oxygen generally stabilized for each well at approximately 
20 percent. Methane was not detected in any of these wells. For examples of the gas levels 
and changes fo1:1nd in each of the well types, refer to the attached graphs. 

As discussed above soil gas monitoring did not show migration of methane in the 
subsurface to the critical monitoring points adjacent to the treatment building or at the 
property boundary during system operation. The start-up monitoring demonstrated that 
there is not an explosive hazard at these locations as a result of bioventing system operation. 
The monitoring did demonstrate the presence of methane in the shallow subsurface in the 
wood chip area of the CAMU. It was apparent that the methane was easily escaping 
through the CAMU surface prior to migrating laterally. As a result of these observations it 
was felt that operation of the system with the ground frozen would introduce risk from 
methane migration. This is because the ground can act like a cap, preventing escape of the 
methane through the CAMU surface and thus resulting in lateral migration. The biovent · 
system thus was shut down during the winter. 

4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BIOVENTING STARTUP TECHNICAL MEMO 

The second objective of the start-up plan was as follows: 

• Determine whether bioventing increases subsurface temperatures to the point that 
subsurface ignition of wood chips in the Corrective Action Management Unit (CAMU) 
could occur. 

Sharp temperature increases were a concern in the shallow soil gas wells located in the 
wood chip area where there was a danger that the wood chips could be ignited and result in 
a subsurface landfill fire (SG-22, SG-07S, and SG-04S). The concern was based on the 
bioventing system causing a change from an anaerobic to aerobic'environment resulting in 
rapid biodegradation of organics in the wood chips with attendant rapid rise in temperature 
to the point of ignition. Temperature increases of 5 Celsius degrees in a 24 hours period or 
any temperature recorded that exceeded 75 Celsius degrees would warrant an immediate 
system shut down. 

Baseline temperatures were collected from each soil gas well prior to bioventing startup. 
Temperatures were collected initially at all the soil gas wells while the system was running 
and later temperatures were collected at only the shallow wells where the concern was 
greatest. During bioventing system operation, temperatures never changed enough to·cause 
a concern. 

Soil gas measurements were also taken to evaluate the radius of influence of the system. 
Pressure levels were collected from each soil gas well following the start-up of the system. 
Pressures were collected for the first several days and were discontinued following 
stabilization of the pressures at each well. At each well pressures typically ranged from 0.1 
to 2.4 inches of water. 

During the bioventing startup, it was initially thought that VOC readings from a PID 
and/ or FID would provide additional information from the soil gas wells. During startup 
the PID did not provide consistent VOC measurements and was adversely affected by the 
wet weather conditions during bioventing startup. The lack of VOC data from startup did 
not impact the evaluation of the effectiveness of the bioventing system. 

During bioventing system start-up it was initially thought that soil gas readings from 
nearby monitoring wells would provide additional information regarding the effectiveness 
of the bioventing system. After collecting the baseline readings from these wells and 
starting the bioventing system, it was determined that soil gas readings from these wells 
would not be required due to the similarity of readings in nearby soil gas wells. 

LNAPL Thickness Monitoring 
The second objective of the start-up plan was as follows: 

• Determine whether the biovent system effects LNAPL thickness or results in the 
spreading of LNAPL. 

The baseline depth to water and LNAPL measurements showed LNAPL present in 
monitoring wells MW-lOS, 18, 19, and 20. Monitoring wells MW-lOS, 18, 19 and 20 have 
historically had LNAPL present. In general LNP AL thicknesses have fluctuated from not 
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present to around one foot in thickness in these four monitoring wells. During biovent 
system operation no spreading of LNAPL was found. The biovent system also did not 
appear to have an appreciable effect on the LNAPL thickness in the four monitoring wells 
that have historically had LNAPL present. 

Process Monitoring 
Process measurements such as air injection well flow rates and pressures, vacuum before 
and pressure after the air injection blower were constantly monitored during system 
startup, and monitored weekly following the stabilization of the bioventing system. 
Measured pressures in each well stabilized at approximately 1 psi. Air flow rates for the 
deep bioventing wells (EW-02, EW-03, EW-04, EW-05, EW-06, and EW-07) were set between 
300 and 430 scfm. Air flow rates for each of the shallow bioventing wells (BV-08 and BV-09) 
were set at approximately 160 scfm. Deep wells were designed for a maximum flow of 500 
scfm and shallow wells for a maximum of 200 scfm. 

Bioventing Operation Schedule 
The system operated fairly consistently from September 24th until November 1st, at which 
point an electrical problem shut the system down. Operation was restored on November 
8th, and the bioventing system operated until November 24th, at which point an additional 
electrical problem was found. The bioventing system did not operate from November 24th 

until December 18th. 

Soil gas measurements from the deep and intermediate wells on December 18th showed no 
drop in oxygen levels from the soil gas measurements on November 19th prior to the 
shutdown of the bioventing system. However, shallow wells located in the wood chip area 

. (SG_-22 and SG-07S) showed increases in methane (5.8 to 8.6% and 0.5 to 5.6%, respectively). 
Because of the increases of methane and the frozen ground surface (which prevents upward 
release of the methane and may result in a lateral spreading of the methane to nearby 
residences), it was deemed prudent to shut the biovent system down until the ground had . 
thawed. In addition, the biovent system has been successful at maintaining a minimum of 
5% oxygen in this deep zone as well as in the intermediate zone even while not operating 
for extended periods of time, therefore constant operation of the biovent system is not 
required to achieve the aerobic atmosphere. 

Following the thawing of the ground and continued monitoring of oxygen utilization rates, 
the biovent system activity will be restored with new monitoring criteria. 
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Table 1 
Depth to Water and LNAPL measurements 

Baseline-
Biovent and LNAPL Collection 

Systems Off 9/25/2007 

Product Product 
DTW DTP Thickness DTW DTP Thickness DTW 

Well ID (ft) (ft) (ft) (ft) (ft) (ft) (ft) 
MW-1 88.52 NP 0 88.51 NP 0 88.5. 
MW-2 81.44 NP 0 81.39 NP 0 81.38 
MW-5 88.53 NP 0 88.14 NP 0 88.5 

MW-16 98.06 NP 0 NM NM 0 97.98 
MW-21 · 112.01 NP 0 NM NM 0 11_2.77 
MW-6S 124.89 NP 0 124.84 NP 0 124.84 
MW-09 36.69 NP 0 NM NM 0 36.71 
MW-22 100.92 NP 0 NM NM 0 100.94 

lv1W!'~0S 106.78 106.74 0.04 NM NM 0 107.83 
lv1W!.. ~8 NM NM NM NM NM 0 88.59 
1v1W!.. ~9 105.9 104.83 1.07 NM NM 0 106.25 
1v1w~29 NM NM NM NM NM 0 115.48 

10/2/2007* 10/2/2007* 

Product Product 
DTW DTP Thickness DTW DTP Thickness DTW 

Well ID (ft) (ft) (ft) (ft) (ft) (ft) (ft) 
MW-1 88.51 NP 0 88.52 NP 0 87.57 
MW-2 81.42 NP 0 81.44 NP 0 81.44 
MW-5 NM NP 0 88.56 NP· 0 88.6 
MW-16 98.03 NP 0 98.05 NP 0 98.06 
MW-21 112.11 NP. 0 112.12 NP 0 112.09 
MW-6S 124.91 NP 0 124.94 NP 0 124.99 
MW-09 36.74 NP 0 36.74 NP 0 36.7 
MW-22 100.99 NP 0 101 NP 0 101.02 

lv1Wt.10S NM NM 0 108.2 107.00 1.2 108.29 
lv1W118 NM NM 0 88.78 88.60 0.18 88.72 
lv1W!a9 106.08 104.95 1.13 106.06 104.95 1.11 106.24 
1v1w12_0 115.41 114.00 1.41 115.6 114.04 1.56 115.7 

NP no product 
NM not measured 

* LNAPL pumps resumed normal operation after baseline sampling was complete. 
-LNAPL in well prior to Baseline sampling. · 

9/26/2007 · 9/28/2007 10/1/2007 

Product Product Product 
DTP Thickness DTW DTP Thickness DTW DTP Thickness 
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) 
NP 0 88.49 NP 0 88.53 NP 0 
NP 0 81.37 NP 0 81.43 NP 0 
NP 0 NM NM 0 88.57 NP 0 
NP 0 97.99 NP 0 98.03 NP 0 
NP 0 112.05 NP 0 112.1 NP 0 
NP 0 124.86 NP 0 124.91 NP 0 
NP 0 36.69 NP 0 36.72 NP 0 
NP 0 100.93 NP 0 100.99 NP 0 
NM 0 NM NM 0 108.22 106.98 1.24 

88.49 0.1 NM NM. 0 88.72 88.59 0.13 
104.82 1.43 106.4 104.89 1.51 106.4 104.93 1.47 
113.89 1.59 115.6 113.92 1.68 115.4 113.97 1.43 

10/5/2007 10/11 /2007* 10/18/2007* 10/30/2007* 

Product Product Product Product 
DTP Thickness DTW DTP Thickness DTW DTP Thickness DTW DTP Thickness 
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) 
NP 0 88.59 NP 0 88.5 NP 0 88.51 0 NP 
NP 0 81.42 NP 0 81.49 NP 0 81.42 0 NP 
NP 0 88.49 NP 0 88.57 NP 0 88.45 0 NP 
NP 0 98.16 NP 0 98.1 NP 0 98.06 0 NP 
NP 0 112.2 NP 0 112.1 NP 0 112.11 0 NP 
NP 0 124.98 NP 0 125.06 NP 0 •·124.96 0 NP 
NP 0 36.86 NP 0 36.77 NP 0 36.69 0 NP 
NP 0 101.06 NP 0 101.06 NP 0 101.00 0 NP 

107.04 1.25 108.2 107.02 1.18 108.1 107.9 0.2 107.68 107.02 0.66 
88.59 0.13 88.56 88.69 -0.13 88.82 88.66 0.16 88.79 88.59 0.2 
105 1.24 106.01 104.95 1.06 106.71 105.03 1.68 105.89 104.98 0.91 

114.09 1.61 115.3 114.03 1.27 115.25 114.15 1.1 115.2 114.04 1.16 
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Graph 1 - Typical Shallow Bioventing Well 
{SG-065) 
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Graph 2 - Typical Intermediate Bioventing Well 
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Graph 3 - Typical Deep Bioventing Well 
(SG-05D) 
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Graph 4 - Typical Shallow Bioventing Well in Wood Chip Area 
(SG-22) 
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