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DATE: 

TO: 

May 31, 1995 

Roy F. Weston, Inc. 
GSA Raritan Depot 
Building 209 Annex (Bay F) 
2890 Woodbridge Avenue 
Edison, New Jersey 08837-3679 
908-321-4200 • Fax 908-494-4021 

Hany Allen, U.S. EPA/ERT Work Assignment Manager 

TIIROUGH: ~1--t R. M. Shapot, REAC Program Manager ~A tf ~uq-~ \ 

FROM: 
-, '"'I 11,. IJ 

M. F. Mohn, REAC Sub-Task Leader /'-1. 1 . tr'.A IV""\ 

SUBJECT: BIOREMEDIATION ACTIVITY SUMMARY, PENTA WOOD PRODUCTS SITE, SIREN, 
WISCONSIN, WA # 0-026 - TECHNICAL MEMORANDUM 

This memorandum contains results from Phase II bioremediation activities conducted by the United States 
Environmental Protection Agency/Environmental Response Team (U.S. EPA/ER1) and Roy F. Weston, Inc. 
(WESTON) Response Engineering and Analytical Contract (REAC) personnel at the Penta Wood Products 
(PWP) site, located in Siren, Wisconsin. Several bioremedial processes employed at the site for 
pentachlorophenol (PCP) degradation were evaluated, including landfarming, biopiles, and anaerobic 
dechlorination. Test methodologies and results are presented below. 

Landfarming 

A landfarm treatability experiment was initiated at the PWP site on October 24-, 1994 and was concluded on 
March 14, 1995. The objective of the study was to determine the effectiveness of a proprietary soil amendment 
(Daramend 6380) in reducing PCP levels in contaminated PWP site soil. Daramend is an organic soil 
amendment marketed by Grace Dearborn Inc. (GDI) for use in solid phase applications requiring increased 
biodegradation rates resulting from improvement of environmental conditions (nutrient content, biologically 
available water, surfaces for microbial adhesion, and interfacial contact between the target compounds and the 
microorganisms that degrade them). 0> GDI was subcontracted by REAC to set up the landfarm treatability 
test. 

Methodology 

The experimental setup was located in the garage building and consisted of a wooden box framework 
fabricated from 3-inch x 3-inch lumber. The approximate dimensions of the wood framework were 
2 feet high x 8 feet wide x 22 feet long. The structure was divided into two compartments 
(approximately 8 feet x 8 feet; and approximately 8 feet x 14 feet) by a wall constructed from 3-inch 
x 3-inch lumber. Plastic 6-mil sheeting was then used to line the interior of each of the two 
compartments. After lining the compartments, styrofoam insulation sheets approximately 1 inch thick 
were placed in the floors of both compartments to reduce heat loss from the soil during cold weather. 
Sheets of 1/2-inch plywood were then placed on top of the styrofoam to provide a barrier able to resist 
mechanical damage that might occur during subsequent soil handling operations (i.e.,rototilling and 

026\del\tm\9505\tm0026 1 



soil sampling). A 1S00-watt electric heater was placed in the wooden box. Finally, removable lid 
sections fabricated from 1-inch thick styrofoam were used to provide a closed system for the 
experiment. Figure 1 shows the experimental setup for the landfarm plots (the lid sections are not 
shown). 

Soil used in the treatability study was excavated and prepared by the Region V Emergency Response 
Cleanup Services {ERCS) contractor, Environmental Quality Management, Inc. (EQM) and was mixed 
into one large [approximately 8 cubic yards (cu yd)] pile. A Bobcat loader was used to transfer 
approximately 1.S tons and 2.9 tons of soil, respectively, into the untreated and Daramend-treated 
landfarm plot compartments. Daramend amendment was added manually by GDI personnel. The 
untreated and Daramend-treated plots were adjusted to approximately 1S percent moisture content 
and 20 percent moisture content, respectively, and both landfarm plots · were rototilled to obtain a 
homogeneous soil matrix prior to sampling. 

Initial soil samples were collected from the untreated and Daramend-treated plots following moisture 
addition and rototilling. Each plot was divided into a grid matrix containing nine equal portions. A 
soil sample was collected by means of a 4-inch diameter hand auger from each of the nine plot 
portions. Figure 2 illustrates the sampling grid. Each soil sample was placed in a bucket separately, 
mixed by hand, and then passed through a 1/4-inch wire mesh screen to remove particles and debris 
larger than 1/4 inch. The screened soil was then mixed by hand again, and then placed into the 
appropriate containers for PCP, pH, and moisture content analyses. 

This soil sampling procedure was followed for the untreated and Daramend-treated plots 
approximately once per month for the first three sampling events of the treatability study. The same 
sampling procedure was used during the fourth sampling event, with the exception that the core 
samples collected from grids 1-3 were composited together. Three separate samples were then 
collected for analysis from this composite soil batch. Similar samples were collected from composited 
soil batches containing soil from grids~. and from grids 7-9. Nine samples were obtained during 
each sampling event. 

Samples for analysis of nutrients [ammonia, nitrate, total Kjeldahl nitrogen (l'KN), phosphate, and 
total phosphorous]; inorganics (arsenic, copper, zinc, chloride, and sulfate); total organic carbon 
(TOC); and total petroleum hydrocarbons (TPH) were collected using a protocol similar to that used 
for the fourth sampling event. However, only three composite samples were collected, and only during 
the first sampling event. 

Additionally, during each sampling event, composite samples containing screened soil from grids 1-9 
were collected from the untreated and Daramend-treated plots. 

Water samples were analy7.ed for PCP at the REAC facility, located in Edison, NJ. Soil samples were 
analy7.ed for PCP at REAC's High Ha.uni Laboratory (IUIL), located in Brunswick, GA. Soil 
samples were analy7.ed for pH and moisture content at WESTON's Environmental Technology 
Laboratory {ETL), located in Lionville, PA. Nutrients and inorganics analyses (water and soil) were 
subcontracted to Southwest Research Institute, located in San Antonio, TX; ATEC Associates, located 
in Indianapolis, IN; and Analab, located in Edison, NJ. Chlorinated phenols analyses (water and soil) 
were subcontracted to Analab. Selected soil samples were split for parallel analyses of PCP, pH, and 
moisture content by REAC and GDI (using their own analytical laboratory). Appendix A contains 
Final Analytical Reports with results from REAC and subcontractor analytical laboratories. Appendix 
B contains analytical results and other correspondence from GDI. 
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Rototilling was conducted for the untreated and Daramend-treated soil plots after each sampling 
event. Based on GDI recommendations, approximately 1.2kilogram (kg) of calcium oxide (CaO) and 
15 gallons of water were added to the untreated soil plot, and 2.1 kg of CaO and 60 gallons of water 
were added to the Daramend-treated plot after sampling event 3. 

Results and Discussion 

Table 1 contains PCP results for soil samples collected through March 14, 1995 (i.e., the first five 
sampling events) from the untreated and Daramend-treated landfarm plots. The data are illustrated 
graphically in Figure 3, and show that after 37 days, PCP concentrations in untreated soil samples 
were essentially unchanged [average of 47 milligrams per kilogram (mg/kg) PCP], while those in 
Daramend-treated soil samples were reduced to an average of 16 mg/kg. However, after 142 days, the 
average PCP concentration in soil samples collected from the untreated and Daramend-treated plots 
was 13 mg/kg and 14 mg/kg, respectively. Table 1 also shows that, for each sampling event, the PCP 
levels in the nine soil samples collected from each plot were very consistent and exhibited good 
precision. This is most likely a result of rototilling and the sample preparation method used (mixing 
and screening). 

Table 1 also shows that the results from the untreated and Daramend-treated composite samples 
created by blending soil taken from each of the nine respective plot grids were very similar to the data 
obtained from individual sample analysis results. Appendix B contains analytical reports from GDI 
which summari7.e the parallel analyses results of these composited samples. The results generally 
agree with those from REAC. However, the absolute values of the results from GDI are typically 
lower than the corresponding REAC results. This may be due to the fact that the analyses were 
carried out in different laboratories. 

Table 2 presents initial chemical characterization results for untreated and Daramend-treated soil 
samples. The table shows that the Daramend-treated soil samples exhibited higher ammonia, nitrate, 
TKN, phosphate, total phosphorous, and chloride levels than the untreated soil. Water holding 
capacity values were also greater for Daramend-treated soil. Water holding capacity results appear 
to be too low and are suspect. There appeared to be no significant changes in the remainder of the 
parameters evaluated (arsenic, copper, zinc, sulfate, TOC, and TPH as a result ofDaramend addition. 
The presence of nitrogen and phosphorous nutrients in Daramend are probably partially responsible 
for the greater initial PCP reduction exhibited by Daramend-treated soil compared to the untreated 
soil. 

Table 3 lists final chemical characterization data for untreated and Daramend-treated soil samples. 
The table shows results similar to those in Table 2, i.e., the Daramend-treated samples had higher 
ammonia, nitrate, TKN, phosphate, total phosphorous, and chloride levels, as well as TOC 
concentrations, compared to the untreated soil. Water holding capacity data again appear too low 
for both untreated and Daramend-treated soil. 

The untreated soil samples summarized in Table 3 exhibited greater ammonia and chloride 
concentrations compared to the initial values for this sample (Table 2), and lower total phosphorous, 
arsenic, zinc, TOC, and TPH concentrations. The Daramend-treated soil samples summarized in 
Table 3 had greater ammonia, nitrate, and TKN concentrations than the corresponding initial samples 
(Table 2), and lower total phosphorous, arsenic, TOC, and TPH concentrations. 

Table 4 contains a summary of several average physical characteristics results of soil samples collected 
from the untreated and Daramend-treated landfarm plots. The table shows that the untreated soil 
exhibited an average temperature of approximately 5° C and increased to almost 20° C by day 108. 
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In contrast, the average temperature of the Daramend-treated soil was almost 20° Cat days 37 and 
72, and then decreased to approximately 2° C by day 108. Neither plot exhibited any significant 
temperature change after 108 days. Ambient temperatures are also included in the table. With the 
exception of ambient temperature measurements, each temperature data point represented in the table 
is an average of nine individual temperature measurements, which were obtained from the sampling 
locations in each respective treatment plot. Appendix C contains all temperature data. 

Based on these data, it is believed that PCP-degrading activity in the Daramend-treated soil plot was 
high initially and then decreased with time. PCP-degrading activity in the untreated soil plot required 
a greater time period to reach its maximum. Assuming that increased soil temperature is due to 
microbial activity, these data may account for the early reduction of PCP concentrations in Daramend­
treated soil, as well as the lengthy acclimation period required by the microorganisms in the untreated 
soil before PCP removal occurred. Figure 4 presents a graph of average soil temperature as a 
function of time for the untreated and Daramend-treated landfarm plots. 

Table 4 also shows that the average moisture level in the Daramend-treated soil was typically higher 
than in the untreated soil. Target soil moisture concentrations were approximately 15 percent and 
20 percent, respectively, for the untreated and Daramend-treated plots. This was due to the lower 
water holding capacity of the untreated soil, i.e., the tendency of excess water to leach out from the 
untreated soil. Moisture conditions during this test favored the Daramend-treated plot since high 
moisture concentrations are desirable for maintaining a viable microbial population. This may also 
explain why there was greater initial PCP degrading activity in the Daramend-treated soil. Figure 5 
shows the average soil moisture as a function of time for the untreated and Daramend-treated 
landfarm plots. Each moisture content data point in the figure is an average of nine individual 
moisture content measurements obtained from soil collected at each sampling location in both plots. 
Appendix C contains all moisture content data. 

Table 4 shows the average moisture level in the Daramend-treated soil was consistent and ranged from 
14.4 percent to 20.2 percent. However, the moisture level of the untreated soil decreased steadily to 
a low of 3.5 percent after 142 days. The moisture content of the Daramend-treated soil did not 
decrease greatly because there was little biological activity to generate heat in the interval between 
days 72 and 108. In contrast, the moisture level of the untreated soil decreased significantly. This 
was likely due to the heat generated as a result of microbial activity between days 72 and 108, which 
was probably sufficient to drive off the water added following sampling event 3 (day 72). 

Table 4 shows that the average pH value of the untreated soil was approximately 6.3 for the first 72 
days, while that of the Daramend-treated soil ranged between approximately 5.9 and 7.0 during this 
time period. The pH of both plots was increased to above 8 following CaO addition on day 72. 
Figure 6 illustrates the average soil pH as a function of time for the untreated and Daramend-treated 
landfarm plots. Each pH data point in the figure is an average of nine individual soil pH 
measurements obtained from soil collected from each sampling location. Appendix C contains all pH 
data used. 

The advantage offered by treatment with Daramend, i.e., earlier increase in microbiological activity, 
which in turn causes a faster reduction in soil PCP concentration, is most likely due to one or more 
of the following characteristics: 

• increased phosphorous and nitrogen levels in Daramend; 

• increased amount of readily degradable biomass (Daramend resembles chopped hay or straw) 
- this would allow the general population of microbes in the soil to thrive and release 
considerable amounts of heat energy relatively early in the process, which would be expected 
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• 

to result in increased activity of PCP-degrading organisms, especially in cold weather; 

greater moisture holding capacity - treatment with chopped plant amendments like 
Daramend, sawdust, leaves, grass clippings, etc. permits an increase in the quantity of water 
that can be stored in the soil without producing leachate;('Z) 

The landfarming test has been completed. 

Biopiles. 

Methodology 

A biopile treatability study was initiated at the PWP site in early September 1994 by ERT and REAC 
personnel. Construction of the biopiles took place September 2-10, 1994. A Bobcat loader equipped 
with a bucket was used by EQM to place 8 batches of PCP-contaminated soil mixed with various 
amendments in a storage building located on the PWP site (see Figure 7). This building is 
approximately 70 feet long and 45 feet wide, and has a concrete floor containing a built-in drain that 
extends almost the entire length of the building. Leachate from the piles flows into the drain and is 
carried to a communal sump located at the north end of the floor drain. A submersible pump 
equipped with level switches periodically pumps the leachate into 1 of 3 1,500-gallon plastic leachate 
storage tanks located inside the storage building. 

As shown in Figure 7, each biopile was placed on a base of wood post peelings (pieces of wood up 
to approximately 4 inches in length) approximately 4-6 inches in depth. The post peelings were placed 
directly on the concrete floor of the storage building. Each biopile was approximately 10 feet long 
x 5 feet wide x 4 feet high. The biopiles were placed to provide access to tanks and equipment located 
in the building and to permit periodic mechanical turning of the biopiles. Slotted plastic 4-inch 
diameter hose was placed lengthwise in the base of post peelings and was connected to an air blower 
that supplied air to the piles. Four air blowers were used to aerate the biopiles - each blower 
supplied air to two biopiles for 15 minutes per hour. Thus, each biopile was aerated for 
~pproximately 6 hours per day. 

A flat garden-type plastic soaker hose was placed across the top of each biopile. This hose was 
attached to an electric submersible pump that was placed in a 8S0-gallon plastic water storage tank 
in order to supply water to the treated soil piles. Periodic daily water usage measurements indicated 
that approximately 20 gallons of water was applied to the piles on a daily basis. This is equal to 
approximately 2.5 gallons of water per biopile per day. A total of approximately 3,450 gallons of 
leachate was collected over 18S days of testing. This equates to an average leachate generation rate 
of 18.6 gallons per day, or approximately 2.3 gallons of leachate per biopile per day. Each pile was 
then covered with black plastic liner material to retain heat and moisture. 

Two 375,000-British Thermal Unit (BTU) per hour propane gas heaters were installed in the building 
to maintain biopile temperatures above freezing. These heaters were supplied by 3 x 1,000-gallon 
propane tanks that were placed outside the building. A large plastic tarp was fabricated and raised 
inside the building to approximately 8 feet above floor level to reduce heat loss from the building 
during the winter months. 

Biopile temperatures were monitored by means of two thermocouples inserted into each pile. In 
addition, ambient air temperature within the building, and outside air temperature were monitored. 
A computer equipped with a data aquisition and process control board was used to save temperature 
data every 4 hours. Access to the computer at any time from the REAC facility was made possible 
via a modem telephone link. The computer was also used to control air blower activity and moisture 
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addition. Figure 8 illustrates the computer-controlled data aquisition · and process control system. 

The following table summarizes the treatability test matrix used in the biopile study: 

Formulation Ingredients 

Wood Turkey Expanded Ammonium Sawdust 
Pile Soil Chips Manure Sawdust Nitrate Extract 
No. (cu yd) (cu yd) (cu yd) (cu yd) (lb) (gal) 

1 2 2 - - - -
2 2 2 1 -- - -
3 2 2 1 - 100 -
4 2 2 2 - - -
5 2 2 1 0.5 100 -
6 2 2 1 0.5 - -
7 2 2 - 1 100 -
8 2 2 - 1 100 150 

The sawdust used in amending the biopiles was soaked in caustic solution (pH 13-14) for several days. 
This resulted in solubilization of lignins and other wood cell components, and their subsequent 
removal from the sawdust particles. The caustic mixture was then neutralized to a pH of 7 using 
sulfuric and hydrochloric acids. The sawdust (now containing more readily available cellulose) was 
then separated from the liquid and was used as a biopile amendment. The aqueous liquid remaining 
(neutralized sawdust extract) was stored in 55-gallon drums. Approximately 150 gallons of this liquid 
was used to amend biopile 8. 

Soil samples were collected from the biopiles using a 4-inch diameter hand auger to remove 3 full 
depth cores from each pile. One core each was removed from the center, and the east and west ends 
of the pile. Figure 9 shows the sampling grid for the biopiles. Initially, each full depth core was 
placed into a bucket separately, mixed by hand, and then passed through a 1/4-inch wire mesh screen 
to remove material greater than 1/4 inch. The screened soil was then mixed again and placed into 
appropriate containers for PCP, pH, and moisture content analyses. During the initial sampling event, 
triplicate PCP samples were collected from each core to obtain statistically reliable analytical data. 
Thus, for each biopile, 9 PCP soil samples were collected. Nutrients and inorganic analysis samples 
were also collected during the initial sampling event. 

During sampling events 2-4, the same soil collection and preparation procedures were followed, with 
the exception that only 3 PCP samples (one from each core) were collected. No samples were 
collected for nutrients or inorganics analyses. The sampling protocol used in sampling events 5 and 
6 were identical to that used initially (i.e., 9 PCP soil samples were collected during each sampling 
event). 
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Influent and leachate samples were collected periodically for PCP analyses. Nutrients and metals 
analyses were also conducted on influent and leachate samples collected at the beginning of the test 
program. 

The biopiles were turned manually using shovels and pitchforks after each of the 5 sampling events. 
A rototiller was used to help turn and homogenize the soil in the biopiles after sampling events 4 and 
5. Approximately 2 pounds of ammonium nitrate fertilizer was added to each of the biopiles after 
sampling event 5~ but prior to the turning/rototilling operations. 

Results and Discussion 

Table 5 presents the initial chemical characteri7.ation results for soil samples collected from the 
compost piles. The results show that the untreated soil (pile 1) exhibited lower concentrations of 
nearly every nutrient tested, compared to the amended samples. Arsenic, copper, and zinc appear to 
be the only analytes tested whose concentrations were similar in the untreated and amended biopiles. 
While the ammonia concentrations of piles 1 and 6 were relatively low (1.6 mg/kg and 320 mg/kg, 
respectively) compared to the rest of the piles (up to 2,300 mg/kg) these 2 piles consistently exhibited 
the best PCP removal. 

Table 6 contains PCP results for soil samples collected through March 15, 1995 (i.e., the first 6 
sampling events) from the untreated (control) and amended compost piles. The table shows that the 
control pile (pile 1) and pile 6 (Wood chips/turkey manure/sawdust) were consistently the most 
effective treatments and displayed the greatest PCP reductions. It should also be noted that the 
average initial PCP level of the control sample was 460 mg/kg, while those of the amended piles 
ranged from 160 mg/kg (pile 4) to 240 mg/kg (pile 3). The reason for this significant difference in 
PCP concentrations is not known; however, it is possible that dilution effects due to amendment 
addition may account for some, but not all, of this difference (see Appendix C). In addition, since 
the initial soil samples (collected September 12, 1994) were actually collected several days after the 
compost piles were prepared, the possibility exists that the PCP concentrations in the amended piles 
were originally closer to that of the control pile, but decreased at a faster rate initially due to the 
presence of greater amounts of nutrients. Regardless, the lowest soil PCP concentrations were 
~nsistently observed in biopiles 1 and 6. Percent reductions in soil PCP concentrations were similar 
to those observed in the untreated and Daramend-treated plots in the landfarm study. However, after 
6 sampling events, the PCP concentrations of soil samples from biopiles 1 and 6 were 96 mg/kg and 
97 mg/kg, respectively. These PCP concentrations are much higher than those in samples from the 
landfarm study (see Table 1). Figure 10 contains a graph of average soil PCP concentration as a 
function of time for each of the biopiles. 

Table 7 contains a summary of several average physical characterization results of soil samples 
collected from each of the biopiles. The table shows that the average temperature range of the 
biopiles during a given sampling event was typically 2-5° C. Over the course of the test program, 
average biopile temperatures ranged from approximately 5° C to 18° C. Figure 11 contains biopile 
temperatures vs. time. In addition to the temperature trends in Table 7, the figure shows that 
significantly greater temperature fluctuations were recorded for the ambient air in the building 
compared to the biopiles. This is due to the greater thermal mass (heat capacity) of soil compared 
to that of air. Figure 11 also contains outside air temperatures. 

Table 7 also shows that the average moisture content in the biopiles ranged between approximately 
14 percent and 36 percent. Although the absolute values of the average moisture content varied, the 
average moisture content of the biopiles were fairly consistent at any given sampling event, i.e.,the 
relative ranking with regard to moisture in the biopiles (from highest moisture content to lowest 
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~oisture content) generally was similar at different sampling events. Figure 12 illustrates moisture 
content as a function of time for each biopile. 

The pH data in Table 7 indicate that several of the biopiles exhibited initially high pH values (above 
8), which then typically stabiliz.ed at pH values between approximately 6 and 7. The pH of the control 
biopile was consistently the lowest, and ranged between 5.2 and 6.2. Figure 13 illustrates biopile pH 
as a function of time. 

Table 8 lists chemical characteri7Jltion results for the in.fluent (feedwater) used in the biopile 
treatability test. Influent was obtained from Monitor Well 6 except during periods of cold weather 
when the well plumbing was frozen. At these times potable water from either Siren, WI, or 
Grantsburg, WI was used. Leachate characteri7Jltion results are also presented. The table shows that 
calcium, magnesium, and nitrate were present in the in.fluent at concentrations of 46 mg/L, 29 mg/L, 
and 15 mg/L, respectively. All other analytes were present in the in.fluent at relatively low 
concentrations. 

Table 8 also shows that several compounds were present in the leachate at high concentrations 
compared to the in.fluent values. Nutrients (ammonia, nitrate, TKN, phosphate, and total 
phosphorous) were all present at concentrations up to approximately 670 mg/L. TOC was present 
in the leachate at 520 mg/L. Several metals, including calcium, iron, manganese, arsenic, copper, zinc, 
and cadmium, were present at concentrations higher than the corresponding values reported for the 
in.fluent. Based on the results in Table 8, leaching of several compounds occurred. 

Table 9 lists PCP results for in.fluent, leachate, and neutralized sawdust extract samples collected over 
the course of the treatability study. The table shows that in.fluent PCP concentrations ranged from 
0.0012 mg/L to 1.4 mg/L, while sump leachate PCP concentrations ranged from 2.4 mg/L to 13 mg/L. 
Storage tank leachate concentrations ranged from 1.2 mg/L to 63 mg/L. The reason for the wide PCP 
concentration variation in Green Storage Tank 1 is not known. It is possible that a nonhomogeneous 
sample was collected during at least one sampling event (all of the tanks, particularly Tanlc 1, were 
noted to have an oily layer at the surface of the water) and/or that biodegradation took place in the 
tank. Based on the results of Table 9, leaching of PCP from the biopiles occurred. 

Individual mass balances for each biopile were not calculated since leachate produced from all the 
biopiles was mixed together. However, the mass of PCP contained in the stored leachate 
(approximately 3,450 gallons) was calculated to be approximately 6 percent of the total mass of PCP 
contained within the 8 biopiles initially (see mass balance calculations in Appendix C). Additional 
possible PCP recovery losses not accounted for in this calculated value include: 

• Leachate PCP concentration reduction resulting from liquid phase biodegradation (extent 
unknown); 

Evaporative losses of PCP from biopiles ( considered unlikely due to relatively low soil 
temperatures during test program). 

Table 9 also shows that the reported PCP concentration for the sawdust extract is 1.8 mg/Land is 
likely a result of contamination from any of several possible handling/transfer sources (pumps, 
containers, etc.). 

A final biopile sampling event will be conducted during the next trip to the PWP site. The date of 
this trip will be determined when the HHL ( currently at REAC for reconditioning) is available for 
use. 
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Anaerobic Dechlorination 

Methodology 

An anaerobic dechlorination treatability study was initiated at the PWP site by ERT and REAC 
personnel on October 22, 1994. PCP-contaminated soil was used in the treatability study tests and 
was obtained from the same batch of soil that was used in the landfarming treatability test. The 
contaminated soil was passed through a 1/4-inch screen to remove large particles and debris. The soil 
was then mixed with the proper amendments and was placed into 55-gallon open-top plastic drums 
(with the exception of Cell no. 4, which was a closed-top drum) that served as reactor cells for the 
process. Water was then added to the drums to provide moisture, purge air trapped in the voids of 
the soil/amendment mixture, and act as an oxygen barrier. 

The contents of each drum were mixed thoroughly using a large wooden paddle. Each drum was then 
sealed. The top of each cell was vented using 1/2 inch plastic tubing to remove gases (i.e., carbon 
dioxide, methane, etc.) that formed from anaerobic degradation, and to provide pressure relief within 
the headspace of the drums. The drums were placed along the east wall of the compost pile building. 

The following table S\1DllD81UeS the treatability test matrix used in the anaerobic dechlorination study: 

Formulation Ingredients 

Potassium Potassium 
Turkey Blood Phosphate Phosphate 

Cell . Soil' Manure Limestone meal Monobasic Dibasic Water 
No. 

1 

2 

3 

4 

. 
(kg) 

. 
(kg) (kg) (kg) (g) (g) (kg) 

24.5 - - - - - 40 

24.5 2.5 1.7 2.5 5 18 40 

24.5 2.5 1.7 - 5 18 40 

24.5 - - 7.5 15 55 20 

Soil and water samples were collected from each of the drums initially, and on a monthly basis for 
the first five months of the test. Water samples were collected using teflon hailers, while soil samples 
were collected using a long handled glass container. During each sampling event, soil samples were 
collected in triplicate, and supernatant water samples were collected in duplicate. These samples were 
submitted for PCP and chlorinated phenols analyses. No chlorinated phenols analyses were conducted 
on samples collected during the initial sampling event. 

Results and Discussion 

Table 10 presents chemical characteriz.ation results for soil samples collected from each of the four 
treatment cells. The table shows that, with the exception of nitrate, nutrient concentrations typically 
increased after soil amendment compared to the untreated soil sample. Soil amended with the 
manure/phosphate/limestone/blood meal (M/P/IJB) treatment generally exhibited the greatest increases 
in nutrient concentrations, while soil amended with the phosphate/blood meal (P/B) treatment 
exhibited the lowest increases in nutrient concentrations. Soil amended with the 
manure/phosphate/limestone {M/P/L) treatment typically displayed nutrient concentrations between 

026\del\tm\9505\tm0026 9 



those of the M/P/L/B and P/B treatments. 

Table 11 and Figure 14 summarize the results of PCP analyses conducted on soil samples collected 
from the anaerobic dechlorination cells. The table shows that the M/P/L/B and P/B treatments 
generally appeared to be the most successful in reducing soil PCP concentrations (up to 62 percent 
and 76 percent reductions, respectively). The untreated and M/PJL.treated mixtures also exhibited 
decreases in soil PCP levels. These data suggest that blood meal addition may be important in aiding 
PCP degradation when using anaerobic processes. 

Table 12 lists intermediate chlorinated phenol compounds detected in untreated and treated soil 
samples. No samples were collected initially. The presence of these compounds may be due to partial 
degradation of PCP via different microbial metabolic pathways. The table shows that the untreated 
soil contained only PCP. However, each of the amended soils contained severai chlorophenol-based 
compounds, including meta, para chlorophenol {m,p CP); 3,5-Dichlorophenol (3,S DiCP); 2,3,S­
Trichlorophenol (2,3,S TriCP); and 2,3,4,6-Tetrachlorophenol (2,3,4,6 TetCP). In addition, 2,4,S­
Trichlorophenol (2,4,STriCP) was detected in the M/P/Ltreatment cell, and 2,4,6TriCP was detected 
in the P/B treatment cell. 

Table 13 contains PCP results for water samples collected from the anaerobic dechlorination cells. 
The table shows that these PCP concentrations were typically below 1 mg/L. PCP concentration 
reductions were greater than 92 percent after 143 days, with the exception of the M/P/L treatment 
(reduction of 79 percent). 

Table 14 lists intermediate chlorinated phenol compounds detected in supernatant samples collected 
from each of the treatment cells. No samples were collected initially. According to the table, only 
PCP was detected in the supernatant from the cell containing untreated soil. Both m,p CP and 3,5 
DiCP were detected in supernatants from the cells containing P/B- and M/PJL.treated soil. Only m,p 
CP was detected . in the supernatant from the cell containing M/P/L/B-treated soil. 

Overall, anaerobic dechlorination does not appear to be an economically feasible treatment option 
in this application due to the relatively large volume of soil to be treated, and the quantity of 
amendments that would be required. Additionally, this process produced odor-causing compounds. 

A final sampling event for the anaerobic dechlorination cells will be conducted during the next trip 
to the PWP site. 

026\del\tm\9S0S\tm0026 10 
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-------------------
TABLE 1 

Soil PCP Concentration vs. Time - Landfarm Plots 
Penta Wood Products 

Siren, WI 
May1995 

Sampling Event/Sampling Date/fest Day 

lnitiaVOct 24, 1994/1 
Treatment Concentration Average Concentration 

52/57/46 
Untreated 45/48/47 46 

44/40/35 
Untreated Composite (2) -- --

50/49/56 
Daramend 47/45/58 49 

49/38/46 
Daramend Composite (2) -- --

Results in milligrams per kilogram (mg/kg). 
(1) Compared to average initial PCP concentration of respective treatment. 
(2) Prepared by combining soil from corresponding nine individual samples. 

Landf.wk3 

55/58/46 
49/47/39 
50/61(22 

--
20/16(25 
16/14/14 
13/14/12 

--

2 /Nov 29, 1994/37 
Average 

47 

--

16 

--

% Reduction (1) 

-3 

--

67 

--



TABLE 1 (oont'd) 

Soil PCP Concentration vs. Time - Landfarm Plots 
Penta Wood Products 

Siren, WI 

May1995 

Sampling Event/Sampling Date/fest Day 

3/Jan 3, 1995(72 

Treatment Concentration Average % Reduction (1) 

31/29/27 
Untreated 34/30/28 31 

35/38/29 
Untreated Composite (2) 28 --

14/14/14 
Daramend 14/12/13 14 

12/12/19 
Daramend Composite (2) 13 --

Results in milligrams per kilogram (mg/kg). 

(1) Compared to average initial PCP concentration ofrespective treatment. 

(2) Prepared by oombining soil from oorresponding nine individual samples. 

33 

39 

71 

73 

4/Feb 8, 1995/108 
Concentration Average 

18/14/19 

24/16/18 16 

13/14/11 

14 --
12/13/15 

13/13/12 14 

22/13/13 
13 --

% Reduction (1) 

65 

70 

71 

73 

Landf1.wk3 --------------------



-------------------
TABLE 1 (cont'd) 

Soil PCP Concentration vs. Time - Landfarm Plots 
Penta Wood Products 

Siren, WI 

May1995 

Sampling Event/Sampling Date/fest Day 

5/Mar 14, 1995/142 
Treatment Concentration Average % Reduction (1) 

15/13/14 
Untreated 13/10/8.6 13 72 

15/15/13 
Untreated Composite (2) 16 -- 65 

17/16/13 
Daramend 14/12/13 14 71 

14/13/10 
Daramend Composite (2) 12 -- 76 

Results in milligrams per kilogram (mg/kg). 

(1) Compared to average initial PCP concentration of respective treatment. 
(2) Prepared by combining soil from corresponding nine individual samples. 

Landf3.wk3 



TABLE2 
Initial Chemical Characterization Results for Soil Samples - Landfarrn Plots 

Penta Wood Products 
Siren, WI 
May 1995 

Untreated 
Parameter Concentration Averae:e 
Ammonia Nitro2en 1.0U/1.0 U/1.2 1.1 u 
Nitrate Nitroe:en 28U/l.7 U/l.7 U 27U 
TKN 270(240/2(JJ 260 
Phosohate 28 U/l.7 U/l.7 U 27U 
Total Phosohorous 2501310nro 280 
Arsenic 17/14/14 15 
Conner 26(29(28 28 
Zinc 41/43/44 43 
Chloride 40/33/32 35 
Sulfate 28 U/l.7 U/l.7 U 27U 
TOC 39,000/40,000/35,000 38,000 
TPH 3,000(2,900/3,100 3,000 
Water Holdine: Caoacity (%) 5.1/4.8/3.4 4.4 

Results in milligrams per kilogram (mg/kg) except where noted otherwise. 
U indicates compound not detected at the indicated detection limit. 

Daramend . 
Concentration 

18/25/59 
55/59/44 

1.200/640/820 
39/47/34 

340134013ro 
12 U/l.3/12 U 

27/34/l.4 
46/45/46 

130/130/120 
31 U/30 U/31 U 

37 ,000/34 000/45 000 
2,500(2,700(}.,400 

8.6/6.4/13 

Averae:e 
34 
53 

890 
40 
360 
16 
28 
45 
130 

31 U 
39,000 
2,500 

9.3 

Darap.wk3 -------------------



-------------------
TABLE3 

Final Chemical Charactemation Results for Soil Samples - Landfarm Plots 
Penta Wood Products 

Siren, WI 
May1995 

Untreated 
Parameter Concentration Averal!:e 
Ammonia Nitro2en 22/16/15 18 
Nitrate Nitrol!:en 1.8/1.3 U/1.3 U 1.5 
TKN 240/210/250 230 
Phosohate 3.1/2.7/5.7 3.8 
Total Phosohorous 33112on1 77 
Arsenic 4.8/4.9/5.0 4.9 
Conner 22/19/22 21 
Zinc 35/30/35 33 
Chloride 180/46 U/210 145 
Sulfate 9.4 U/8.8 U/11 9.7 
TOC 6.200/8.100/6.800 7.000 
TPH 720/1,700/1,300 1.200 
Water Holdin2 Capacity(%) 1.3/0.95/0.98 1.1 

Results in milligrams per kilogram (mg/kg) except where noted otherwise. 
U indicates compound not detected at the indicated detection limit. 

Darap1.wk3 

Daramend 
Concentration 

200/320/100 
300/360/310 

l,500/1.400/1100 
50/48/39 

140/150/500 
0.2 vn.6t5.s 

23/30/25 
32/40/37 

55 U/330/240 
13/11 U/11 U 

14 000/32.000/19.000 
l,100/1,300/1.100 

4.9/2.7/3.1 

Averal!:e 
230 
320 

1,300 
46 
280 
4.4 
26 
36 
210 
12 

22.000 
1.200 
3.6 



TABLE4 
' Average Physical Characterization Results of Test Soil - Land.farm Plots 

Penta Wood Products 
Siren, WI 
May1995 

Temperature Moisture 
Sampling Test (del! C) (%) 

Event Date Dav Ambient Untreated Daramend Untreated Daramend 
Initial 10/24/94 1 12 (1) -- -- 12.0 20.2 

2 11/29/94 37 -3.0 5.0 17.2 9.8 18.0 
3 1/3/95 72 -14.5 12.4 18.2 8.2 14.4 
4 2/8/95 108 -9.8 18.7 2.2 5.6 19.5 
5 3/14/95 142 13.3 17.8 0.8 3.5 18.1 

All temperature, moisture, and pH values for soil are average of nine individual measurements unless noted otherwise. 
(1) Value equal to average ambient (air) temperature recorded in compost pile building on 10/24/94 (test day 1). 

pH 
(std. units) 

Untreated Daramend 
6.3 6.6 
6.4 7.0 
6.3 5.9 
8.4 8.1 
8.4 8.2 

Dphys.wk3 -------------------
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TABLES 

Initial Chemical Characterization Results for Soil ~mples - Biopiles . 
Penta Wood Products 

Siren,WI 
May1995 

Pile No. 
1 2 3 4 

Parameter Concentration Avera1te Concentration Average Concentration Average Concentration Avera1te 
Ammonia Nitrogen(mg/kg) 1.8/1.4/ND 1.6 (1) 970/1,300/1,200 1,200 2,500/2,200/2,100 2,300 l ,400/1,200/1,200 1,300 
Nitrate Nitro1ten (m1>/b) ND/ND/ND ND ND/ND/ND ND 2,400/1,900/l,800 2,000 ND/ND/ND ND 
TKN(mg/kg) 540/74IV730 670 3, 700/4,500/4,500 4,200 6,700/8,300/7,lOO 7,400 S,400/5,700/5,600 5,600 
Phosphate (m2fkl!:) 42/35/38 38 l ,300/1,300/1,300 1,300 l,400/1,300/1,400 1,400 l,700/1,900/1,600 1,700 
Total Phosphorous (mp/kc,) 260/240'240 250 3,000/3,900/3,000 3,300 3,700/3,300/3,SOO 3,500 4,300/4,500/4,SOO 4,400 
Arsenic ( m2fkl!:) 21/13/13 16 25/25/14 21 ND/19/19 19(1) 17/19/30 22 
Copper (m1>1"") 50/42/41 44 66/66/60 64 66/63/69 66 74186m 77 
Zinc (m2fkl!:) 78/40/42 53 72/76/68 n W,8/81 80 87/97/81 88 
Chloride (mg/kg) ND/ND/ND ND 900/990'1,000 960 l,100/940/1,000 1,000 l,700/1,800/1,600 1,700 
Sulfate (m2fkl!:) ND/ND/ND ND 780/870/870 840 990/730/850 860 l ,500/1,500/1,300 1,400 
TOC (mg/kg) 51 ,000/41,000/38,000 45,000 42,000/49,000/48,000 46,000 68,000/69,000/62,000 66,000 78,000/84,000/49,000 70,000 
TPH(mP1"") 3,200/3,900/4,SOO 3,900 2,200/2,400/4,lOO 2,900 2,600/3,300/3,000 3,000 3,30013,300/4,200 3,600 
Water Holding Capacity(%) 14/13/9.6 12 25/25/19 23 27/22/18 22 30/29/26 28 
CEC(mE0/1tl 0.42/059/053 051 0.47/0.74/0.80 0.67 1.1/0.34/0.49 0.64 0.93/0.87/0.18 0.66 

Pile No. 
5 6 7 8 

Parameter Concentration Average Concentration Average Concentration Avera1te Concentration Average 
Ammonia Nitro1ten (mP/k1>) 2,30012,100/2,300 2,200 400/270'280 320 700/710/850 150 900/830/870 870 
NitrateNitrogen (m2fkl!:) l ,400/1,400/1,800 1,500 ND/ND/ND ND 1,100/1,100/1,l 00 1,100 l,500/1,100/1,000 1,200 
TKN(m.,1"") 6,300/5,600/6, 700 6,200 l ,200/1,300/1,000 1,200 l ,900/1,800/2,300 2,000 2,600{2,200/2,400 2,400 
Phosphate (m2fkl!:) l ,300/1,300/1,200 1,300 340/260/230 280 46/71/37 51 41/99/95 78 
Total Phosphorous (m2fkl!:) 2,800/3, 700/3,l 00 3,200 750/580/650 660 300/27(Vl30 270 260/360/400 340 
Arsenic (m2fkl!:) 22/21/ND 22(1) ND/ND/15 15 (1) ND/13/ND 13(1) ND/13/ND 13 Cl) 
Copper (mg/kg) 73/68/71 71 33/30/50 38 29/50/30 36 33/33/33 33 
Zinc (mP/b) 74/76/84 78 39/51/41 44 40/36/49 42 34/38/44 39 
Chloride (m2fkl!:) 2,100/2,600/3,000 2,600 l ,400/1,800/1,200 1,500 2,300/2,500/2,lOO 2,300 3,300/2,70012,700 2,900 
Sulfate (m.,1"") 830/820/870 840 190/150/120 150 ND/ND/ND ND ND/ND/ND ND 
TOC ( m2fkl!:) 85,000/81,000/77 ,000 81,000 33,000/18,000/25,000 25,000 37,000/28,000/29,000 31,000 39,000/35,000/27,000 34,0llO 
TPH(m.,1"") 3,600/2,20013,900 3,200 2, 700/2,500/3,500 2,900 3,400/2,900/4,000 3,400 2,000/1,500/2,600 2,000 
Water Holding Capacitv (%) 23/21/14 19 11/6.3/8.0 8.4 4.6/6.4/32 4.7 7.4/95/32 6.7 
CEC(mEQ/2) 0.48/024/1.3 2.0 0.31/0.40/052 0.41 050/027/0.56 0.44 0.64/020/0.69 051 

ND indicates compound not detected. 
(l) Nondetected value(s) not included in calculating average concentration of analyte. 

bp1.wk3 
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TABLE6 
Soil PCP Concentration vs. Time - Biopiles 

Penta Wood Products 
Siren, WI 
May 1995 

Sampling Event/Sampling Date/Test Day 
Pile InitiaVSep 12, 1994/1 2/Oct 23, 1994/42 
No. Treatment Concentration Averaie Concentration Average 

470/470/450 

1 430/430/500 460 110/62/67 80 
Control (Soil - 2 yd)/ Wood chips - 2 yd) 490/470/470 

250/220/200 

2 Soil (2 yd)/Wood chips (2 yd)/ 180/210/230 210 100/45/240 130 
Turkey manure (1 yd) 230/180/220 

220/230/230 

3 Soil (2 yd)/ Wood chips (2 yd)/ Turkey 250/240/240 240 54/33/270 120 
manure (1 yd)/ Ammonium nitrate (1 bag) 230/260/230 

190/170/150 

4 Soil (2 yd)/Wood chips (2 yd)/ 140/150/160 160 240/53/99 130 
Turkey manure (2 yd} 160/170/180 

Soil (2 yd)/ Wood chips (2 yd)/ Turkey 250/220/240 

5 manure (2 yd)/ Ammonium nitrate (1 bag)/ 240/220/210 230 80/51/150 94 
Expanded sa\\,:lust (05 yd) 250/230/230 

130/140/140 

6 Soil (2 yd)/ Wood chips (2 yd)/ Turkey 170/160/170 170 31/42/41 38 

manure (1 yd}/ Expanded sawdust (05 yd} 210/180/200 
240/200/230 

7 Soil (2 yd)/Wood chips (2 yd)/ Ammonium 230/220/240 230 49/160/130 110 
nitrate (1 bai)/Exnanded sawdust (1 yd) 240/220/230 
Soil (2 yd)/ Wood chips (2 yd)/ Ammonium 220/230/250 

8 nitrate (1 bag)/ Expanded sawdust (1 yd)/ 220/220/200 220 180/46/92 110 
Sawdust extract (neutralii.ed} 220/220/220 

Results in milligrams per kilogram (mg/kg). 
( 1) Compared to average initial PCP concentration of respective treatment. 

Comp.WK3 - - - - - - - -- - - --- -

% Reduction (1) 

83 

38 

50 

20 

59 

77 

52 

50 

- - - -



-------------------
TABLE 6 (cont'd) 

Soil PCP Concentration vs. Time - Biopiles 
Penta Wood Products 

Siren, WI 
May1995 

Sampling Event/Sampling Date/fest Day 
Pile 3/Nov 29, 1994(79 4/Jan 4, 1995/115 
No. Treatment Concentration Average % Reduction (1) Concentration Average % Reduction (1) 

1 54/110/97 87 81 74(73(77 75 84 

Control (Soil - 2 yd/Wood chips - 2 yd) 

2 Soil (2 yd)/Wood chips (2 yd)/ 240/260/300 270 -29 220/250/200 240 -14 
Turkey manure (1 yd) 

3 Soil (2 yd)/Wood chips (2 yd)/Turkey 38/330/230 200 17 170/230/230 210 13 
manure (1 yd)/ Ammonium nitrate (1 bag) 

4 Soil (2 yd)/Wood chips (2 yd)/ 160/69/200 140 13 180/290/300 260 -63 
Turkey manure (2 yd) 

Soil (2 yd)/Wood chips (2 yd)/ Turkey 

5 manure (2 yd)/ Ammonium nitrate (1 bag)/ 150/320/290 250 -9 200/240/2m 240 -4 
Expanded sawdust (0.5 yd) 

6 Soil (2 yd)/Wood chips (2 yd)/ Turkey 55/56/46 52 69 75(72/45 64 62 
manure (1 yd)/ Expanded sawdust (0.5 yd) 

7 Soil (2 yd)/Wood chips (2 yd)/ Ammonium 110/160(77 120 48 66/120/140 110 52 
nitrate (1 bag)/ Exoanded sawdust (1 yd) 

Soil (2 yd)/Wood chips (2 yd)/ Ammonium 
8 nitrate (1 bag)/ Expanded sawdust (1 yd)/ 80/110/180 120 45 120/110/150 130 41 

Sawdust extract (neutralized). 

Results in milligrams per kilogram (mg/kg). 
(1) Compared to average initial PCP concentration of respective treatment. 

Comp1.wk3 
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TABLE 6 (cont'd) . 
Soil PCP Concentration vt. Time - Biopiles . 

Penta Wood Products 

Siren,WI 

May1995 

Sampling Event/Sampling Date/l'est Day 

Pile 5/Feb 8, 1995/150 6/Mar 15, 1995/185 
No. Treatment Concentration Average % Reduction ( 1) Concentration Average % Reduction (1) 

64(72/62 94/1101')5 
1 61(76(75 72 84 92/100/86 96 79 

Control (Soil - 2 yd/Wood chips - 2 yd) 79/86(76 82/1101')2 
210/220/230 240/240/230 

2 Soil (2 yd)/Wood chips (2 yd)/ 200/210/200 210 0 230/230/220 220 -5 
Turkey manure (1 yd) 210/210/200 200/200/200 

270/200/2'!/J 170/190/170 
3 Soil (2 yd)/Wood chips (2 yd)/Turkey 300/260!2a) 260 -8 180/190/l(J() 190 21 

manure (1 yd)/ Ammonium nitrate (1 bag) 270/270/2'XJ 180/240/210 
230/240/2(J() 160/150/1'!/J 

4 Soil (2 yd)/Wood chips (2 yd)/ 260/250/2(,() 250 -56 180/170/170 190 -19 
Turkey manure (2 yd) 270/240/270 240/240/240 
Soil (2 yd)/Wood chips(2 yd)/Turkey 250/260/250 200/220/250 

5 manure (2 yd)/ Ammonium nitrate (1 bag)/ 250/270!2a) 280 -22 280/270/250 260 -13 
Exoanded sawdust (0.5 yd) 330/280/3'!/J 280/260/2'XJ 

96/80/60 110/120/120 
6 Soil (2 yd)/Wood chips (2 yd)/Turkey 67/67/69 68 60 87/83/88 97 43 

manure (1 yd)/ Exoanded sawdust (0.5 yd) 59/57/57 84/87/1)3 
130/140/1'!/J 150/110/1'!/J 

7 Soil (2 yd)/Wood chips (2 yd)/ Ammonium 130/120/1'!/J 130 43 170/170/l'XJ 150 35 
nitrate (1 bag)/ Exoanded sawdust (1 yd) 120/120/110 140/140/150 
Soil (2 yd)/Wood chips (2 yd)/ Ammonium 140/120/100 150/150/150 

8 nitrate (1 bag)/Expanded sawdust (1 yd)/ 97/110/110 110 50 160/140/140 170 23 
Sawdust extract (neutralized) 110/100/120 200/200/220 

Results in milligrams per kilogram (mg/kg). 
(1) Compared to average initial PCP concentration of respective treatment. 

Comp2.wk3 - - - - - - - - - - - - - - - - -



-------------------
TABLE7 

Average Physical Characterization Results of Test Soil - Biopiles 
Penta Wood Products 

Siren, WI 

May 1995 

Sampling Event/Sampling Date/fest Day 
InitiaVSep 12, 1994/1 2/Oct 23, 1994/42 

Pile Temperature Moisture pH Temperature Moisture pH 
No. (degC) (%) (std. units) (deg C) (%) (std. units) 

1 -- 18.5 6.2 14 25.1 6.8 

2 -- 20.9 8.5 14 31.4 8.5 

3 -- 24.7 8.7 13 37.6 8.1 

4 -- 21.1 8.2 14 31.7 8.5 

5 -- 26.6 8.2 13 40.2 8.6 

6 -- 14.1 8.0 13 19.5 8.0 

7 -- 16.8 6.6 13 21.6 6.8 

8 -- 20.8 6.9 13 27.6 7.1 

Comp6.wk3 



- -

Pile Temperature 

No. (deg C) 

1 10 

2 14 

3 13 
4 12 

5 15 

6 14 

7 11 
8 14 

Comp6.wk3 - - -

TABLE 7 (cont'd) 

Average Physical Characterization Results of Test Soil - Biopiles 

Penta Wood Products 
Siren, WI 
May1995 

Sampling Event/Sampling Date/fest Day 

3/Nov 29, 1994/79 4/Jan 4, 1995/115 

Moisture pH Temperature Moisture pH 
(%) (std. units) (deg C) (%) (std. units) 

20.4 6.2 5 20.5 5.2 

28.3 7.1 8 25.1 7.1 

32.9 6.9 5 32.0 7.0 

33.3 6.8 5 30.5 7.1 

33.8 7.0 8 31.9 7.3 

15.9 6.7 8 15.8 6.6 

17.7 6.3 8 14.3 6.2 

23.6 6.5 7 23.2 6.7 

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



-------------------
TABLE 7 (cont'd) 

Average Physical Characteri1.ation Results of Test Soil - Biopiles 
Penta Wood Products 

Siren, WI 

May 1995 

Sampling Event/Sampling Date/fest Day 
5/Feb 8, 1995/150 6/Mar 15, 1995/185 

Pile Temperature Moisture pH Temperature Moisture pH 
No. (deg C) (%) (std. units) (deg C) (%} (std. units) 

1 9 17.3 5.4 17 17.5 5.2 

2 12 17.8 7.2 18 22.3 5.9 

3 11 32.3 7.1 17 33.1 6.9 
4 8 24.7 7.3 15 25.9 6.2 

5 11 34.6 7.4 17 36.1 7.6 

6 11 18.7 6.6 16 20.7 6.5 

7 12 15.8 6.2 16 17.5 6.5 

8 8 22.5 6.8 15 24.4 6.8 

Comp6.wk3 



TABLES 
Chemical Characterization Results for Influellt and Leachate - Biopiles 

Penta Wood Products 
Siren, WI 
May 1995 

Influent Leachate 
Parameter (m~) (mu/I.\ 

Ammonia Nitro2en 0.81 317 
Nitrate/Nitrite Nitro2en 15 156 
TKN <2.0 670 
Phosohate <0.5 75 
Total Phosohorous <0.5 82 
TOC <10 520 
TPH <1.0 <1.7 
Calcium 46 74 
Mamesium 29 13.7 
Iron 0.46 7.3 
Man2anese 0.059 1.3 
Cobalt <0.05 <0.05 
Arsenic 0.01 4.4 
Copper 0.096 7.5 
Zinc 0.20 0.92 
Chromium <0.05 <0.05 
Cadmium <0.01 0.046 

biow1.wk3 --------------------
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Treatment 

Influent 
Leachate 

Green Leachate Stora e.Tank 1 

White Leachate Stora e Tank 2 
White Leachate Storage Tank 3 

Sawdust Extract 

Results in milligrams per liter (mg/L). 

Comp5.wk3 

TABLE9 

Water PCP Concentration vs. Time - Biopiles 

Penta Wood Products 
Siren, WI 

May1995 

Initial 2 3 
Se 12, 1994 Oct 23, 1994 Nov 29, 1994 

1 42 79 
0.42 

13 

28 

1.6 
5.1 

4 5 6 
Jan 4, 1995 Feb 8, 1995 Mar 15, 1995 

115 150 185 
1.4 0.001 0.0012 
4.9 8.4 2.4 

63 5.5 
15 11 
5.5 5.1 1.2 

1.8 



TABLElO 
Initial Characteriz.ation Results for Sotl Samples - Anaerobic Dechlorination 

Penta Wood Products 
Siren, WI 
May1995 

Cell no./freatment 
1 2 

Manure/ 
Phosphate/ 
Limestone/ 

Parameter Untreated Blood meal 
Ammonia Nitro2en 5.4 1,200 
Nitrate Nitrol!en 29U 64U 
TKN 300 31000 
Phosnhate 29U 1.300 
Total Phosnhorous 210 4.300 
Arsenic 12U 26U 
Conner 27 77 
Zinc 31 99 
Chloride 74· 730 
SuHate 29U 64U 
TOC 25,000 25,000 
TPH 1.800 4.300 
Water Holdinl! Canacitv (%) -- --

Results in milligrams per kilogram (mg/kg) except where noted otherwise. 
U indicates compound not detected at the indicated detection limit. 

3 

Manure/ 
Phosphate/ 
Limestone 

920 
39U 
2100 
970 

2100 
15U 
50 
75 

430 
270 

36.000 
2.700 
4.8 

4 

Phosphate/ 
Blood meal 

310 
31 U 
5.400 
290 
680 
12U 
21 
35 
110 
100 

26.000 
1.900 
3.4 
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TABLEll . . 

Soil PCP Concentration vs. Time - Anaerobic Dechlorination 
Penta Wood Products 

Siren, WI 
., 

May1995 

Sampling Event/Sampling Date/fest Day 
Cell InitiaVOct 23, 1994/1 2 /Nov 28, 1994/37 
No. Treatment Concentration Average Concentration Average % Reduction (1) 

1 Untreated 27/18/40 28 13/18/14 15 47 
2 Manure/Phosphate/Limestone/Blood meal 18/15/40 24 34/48/35 39 -63 
3 Manure/Phosphate/Limestone 30/26/33 30 6.7/9.3/6.9 7.6 75 
4 Phosphate/Blood meal 37/61ll.9 42 31/39/41 37 13 

Results in milligrams per kilogram (mg/kg). 
(1) Compared to average initial PCP concentration of respective treatment. 
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TABLE 11 (cont'd) 
Soil PCP Omcentration vs. Time - Anaerobic Declorination 

Penta Wood Products 
Siren, WI 
May1995 

Samplin2 Event/Samplin2 Date/fest Dav 
Cell 3/Jan 4, 1995n4 
No. Treatment Concentration Avera2e 

1 Untreated 14/26/18 
2 Manure/Phosohate/Limestone/Blood meal 2.5 J/6.1 J/6.1 
3 Manure/Phosphate/Limestone 21/19/23 
4 Phosphate/Blood meal 27/21/9 

Results in milligrams per kilogram (mg/kg). 
J Indicates compound found below detection limit and is an estimated value. 
(1) Compared to average initial PCP concentration of respective treatment. 

Anaer1.wk3 

19 
4.9 
21 
19 

% Reduction (1) 

32 
80 
30 
55 

4/Feb 8 1995/109 
Concentration Avera2e % Reduction (1) 

15/13/22 17 39 
6.2 J/8.9/2.4 J 5.8 76 

15/17/16 16 47 
10/11/11 11 73 

_______ ( ___________ _ 



-------------------
TABLE 11 (cont'd) 

Soil PCP Concentration vs. Time - Anaerobic Declorination 
Penta Wood Products 

Siren, WI 
May1995 

Samolinl? Event/Samolinl? Date/fest Dav 
Cell 5/Mar 14, 1995/143 
No. Treatment Concentration Avera2e % Reduction (1) 

1 Untreated 22/20/24 22 21 
2 Manure/Phosohate/Limestone/Blood meal 11/6.7 J/9.8 9.2 62 
3 Manure/Phosphate/Limestone 25/28/27 27 10 
4 Phosohate/Blood meal 1116.6n.s 10 76 

Results in milligrams per kilogram (mg/kg). 
J Indicates compound found below detection limit and is an estimated value. 
(1) Compared to average initial PCP concentration of respective treatment. 
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TABLE 12 
Soil Chlorophenol Concentration vs. Time - Anaerobic Dechlorination 

Penta Wood Products 
Siren, WI 

May 1995 

Samolin2 Event/Sampling Date/fest Day 

Cell InitiaVOct 23, 1994/1 2/Nov28, 1994/37 

No. Treatment Concentration Avera2e Concentration Average 

1 Untreated -- -- PCP: 23/19/18 PCP:20 

m,p CP: 21/8.5/11 m,pCP: 14 

2,5 DiCP: ND/ND/ND 2,5DiCP:ND 

-- -- 3,5 DiCP: 15/4.4 J/8.3 3,5 DiCP: 9.2 

2,3,5 TriCP: 5.6 J/ND/3.4 J 2,3,5 TriCP: 4.5 J (1) 

2,3,4,6 TetCP: 22/5.9 J/12 2,3,4,6 TetCP: 13 

2 Manure/Phosphate/Limestone/Blood meal PCP: 78/36/57 PCP:57 

m,p CP: ND/ND/ND m,pCP:ND 

3,5 DiCP: 5.1/7.0/5.0 3,5 DiCP: 5.7 

-- -- 2,3,5 TriCP: 2.3 J/2.9/3.0 2,3,5 TriCP: 2. 7 

2,4,5 TriCP: ND/ND/ND 2,4,5 TriCP: ND 

2,3,4,6 TetCP: ND/ND/ND 2,3,4,6 TetCP: ND 

3 Manure/Phosphate/Limestone PCP: 5.4/7.0/5.4 PCP:5.9 

m,p CP: 1.3 J/3.4 J/2.9 J m,pCP:2.SJ 

3,5 DiCP: 1.3 J/2.1 J/1.7 J 3,5 DiCP: 1.7 J 

-- -- 2,3,5 TriCP: ND/ND/ND 2,3,5 TriCP: ND 

2,4,6 Tri CP: ND/ND/ND 2,4,6 Tri CP: ND 

2,3,4,6 TetCP: 23/18/16 2,3,4,6 TetCP: 19 

4 Phosohate/Blood meal PCP: 54/46/44 PCP:48 

Results in milligrams per kilogram (mg/kg). 
Note: m,p CP denotes meta, para chlorophenol; 2,5 DiCP denotes2,5-Dichlorophenol; 3,5 DiCP denotes 3,5-Dichlorophenol; 2,3,5TriCP denotes 

2,3,5-Trichlorophenol; 2,4,5 TriCP denotes 2,4,.S-Trichlorophenol; 2,4,6 TriCP denotes 2,4,6-Trichlorophenol; 2,3,4,6 TetCP denotes 2,3,4,6-Tetrachlorophenol. 

ND indicates compound not detected. 
J indicates compound found below detection limit and is an estimated value. 
(1) Nondetected value(s) not included in calculating average concentration of analyte. 
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TABLE 12 (cont'd) 

Soil Chlorophenol Concentration vs. Time - Anaerobic Dechlorination 
Penta Wood Products 

Siren, WI 
May 1995 

Sampling Event/Sampling Date/fest Day 
Cell 3,IJan 4,1995/74 4/Feb 8, 1995/109 
No. Treatment Concentration Average Concentration Average 

1 Untreated PCP: 13,128/21 PCP:21 PCP: 13,110/22 E PCP: 15 
m,p CP: ND/ND/ND m,pCP:ND m,p CP: ND/5.2/ND m,p CP: 52 J (1) 

2,5 DiCP: ND/ND/ND 2,5DiCP: ND 2,5 Di CP: ND/1.3 J/ND 2,5 DiCP: 1.3 J (1) 
3,5 Di CP: ND/ND/ND 3,5DiCP: ND 3,5 DiCP: ND/3.6/022 J 3,5 DiCP: 1.9 J (1) 

2,3,5 TriCP: ND/ND/ND 2,3,5 TriCP: ND 2,3,5 TriCP: ND/1.2 J/ND 2,3,5 TriCP: 12 J (1) 
2,3,4,6 TetCP: ND/ND/ND 2,3,4,6 TetCP: ND 2,3,4,6 TetCP: ND/2.3/ND 2,3,4,6 TetCP: 2.3 (1) 

2 Manure/Phosphate/Limestone/Blood meal PCP: 1/5.9(1 PCP:6.6 PCP: 2.6/11/2.5 PCP: 5.4 
m,p CP: ND/ND/ND m,pCP:ND m,p CP: ND/ND/0.29 J m,p CP: 0.29J (1) 

3,5 DiCP: ND/3.3 J/ND 3,5 DiCP:·3.3 J (1) 3,5 DiCP: 5.6/5.7/6.1 3,5 DiCP: 5.8 
2,3,5 TriCP: ND/ND/ND 2,3,5 TriCP: ND 2,3,5 TriCP: 3.&,'3.6/3.4 2,3,5 TriCP: 3.6 
2,4,5 TriCP: ND/ND/4.0 J 2,4,5TriCP: 4.0J (1) 2,4,5 TriCP: ND/ND/ND 2,4,5 TriCP: ND 
2,3,4,6 TetCP: ND/ND/ND 2,3,4,6 TetCP: ND 2,3,4,6 TetCP: 0.78 J/1.3 J/0.42 J 2,3,4,6 TetCP: 0.83 J 

3 Manure/Phosphate/Limestone PCP: 33,116/20 PCP:23 PCP: 24/10/20 PCP: 18 
m,p CP: ND/ND/ND m,pCP:ND m,p CP: ND/0.80 J/ND m,p CP: 0.80J (1) 

3,5DiCP: ND/ND/ND 3,5DiCP: ND 3,5 DiCP: ND/0.94 J/ND 3,5 DiCP: 0.94J (1) 
2,3,5 TriCP: ND/ND/ND 2,3,5 TriCP: ND 2,3,5 TriCP: ND/0.56 J/ND 2,3,5 TriCP: 0.56 J (1) 
2,4,6 TriCP: ND/ND/ND 2,4,6 TriCP: ND 2,4,6 TriCP: ND/ND/ND 2,4,6 TriCP: ND 

2,3,4,6 TetCP: ND/4.0 J/ND 2,3,4,6 TetCP: 4.0 J (1 2,3,4,6 TetCP: 3.3,18.0/4.4 2,3,4,6 TetCP: 52 

4 Phosphate/Blood meal PCP: 4003/47 PCP: 40 PCP: 8.4/27/15 PCP: 17 
Results in milligrams per kilogram (mwkg). 
Note: m,p CP denotes meta, para chlorophenol; 2,5 DiCP denotes 2,5-Dichlorophenol; 3,5 DiCP denotes 3,5-Dichlorophenol; 2,3,5 TriCP denotes 
2,3,5-Trichlorophenol; 2,4,5 TriCP denotes 2,4,5-Trichlorophenol; 2,4,6 TriCP denotes 2,4,6-Trichlorophenol; 2,3,4,6 TetCP denotes 2,3,4,6-Tetrachlorophenol. 
ND indicates compound not detected. 
J indicates compound found below detection limit and is an estimated value. 
E indicates estimated value. 
(1) Nondetected value(s) not included in calculating average concentration of analyte. 
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TABLE 12 (cont'd) 
Soil Chlorophenol Concentration vs. Time - Anaerobic Dechlorination 

. 
Penta Wood Products 

Siren, WI 

May 1995 

Sampling Event/Sampling Date/fest Day 

Cell 5/Mar 14, 1995/143 
No. Treatment Concentration Average 

1 Untreated PCP: 19/17/22 PCP: 19 
m,p CP: ND/ND/ND m,pCP:ND 

2,5 DiCP: ND/ND/ND 2,5 DiCP:ND 
3,5 DiCP: 0.64 J/ND/2.8 3,5 DiCP: 1.7 J (1) 

2,3,5 TriCP: ND/ND/1.1 J 2,3,5TriCP: 1.1 J (1) 
2,3,4,6 TetCP: 1.1 J/ND/2.4 2,3,4,6 TetCP: 1.8 J (1 

2 Manure/Phosphate/Limestone/Blood meal PCP: 7.5/8.1/12 PCP:9.2 
m,p CP: ND/ND/ND m,pCP:ND 
3,5 DiCP: 10/ND/3.6 3,5 DiCP: 6.8 (1) 

2,3,5 TriCP: 6.1/ND/32 2,3,5 TriCP: 4. 7 ( 1) 
2,4,5 TriCP: ND/ND/ND 2,4,5 TriCP: ND 
2,3,4,6 TetCP: 7.9/1.9/8.1 2,3,4,6 TetCP: 6.0 

3 Manure/Phosphate/Limestone PCP: 17/34/16 PCP:22 
m,p CP: ND/ND/ND m,pCP:ND 
3,5 DiCP: ND/1.8/ND 3,5 DiCP: 1.8(1) 

2,3,5 TriCP: ND/ND/ND 2,3,5 TriCP: ND 
2,4,6 TriCP: ND/0.76 J/ND 2,4,6 TriCP: 0.76 J (1) 
2,3,4,6 TetCP: 13/1.5 J/1.1 J 2,3,4,6 TetCP: 13 J 

4 Phosphate/Blood meal PCP: 4.8/14/23 PCP: 14 
Results in milligrams per kilogram (mg/kg). 
Note: m,p CP denotes meta, para chlorophenol; 2,5 DiCP denotes 2,5- Dichlorophenol; 3,5 DiCP denotes 3,5-Dichlorophenol; 2,3,5 TriCP denotes 

2,3,5-Trichlorophenol; 2,4,5 TriCP denotes 2,4,5-Trichlorophenol; 2,4,6 TriCP denotes 2,4,6-Trichlorophenol; 2,3,4,6 TetCP denotes 2,3,4,6-Tetrachlorophenol. 
ND indicates compound not detected. 
J indicates compound found below detection limit and is an estimated value. 
( 1) Nondetected value( s) not included in calculating average concentration of analyte. 
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TABLE 13 

Water PCP Concentration vs. Time - Anaerobic Dechlorination 

Penta Wood Products 
Siren, WI 

May 1995 

Sampling Event/Sampling Date/Test Day 

Cell Initial/Oct 23, 1994/1 2 /Nov 28, 1994/37 
No. Treatment Concentration Average Concentration Average % Reduction (1} 

1 Untreated 0.88/0.81 0.85 0.012/.012 0.012 99 

2 Manure/Phosphate/Limestone/Blood meal 0.69/0.58 0.64 0.019/0.024 0.022 97 

3 Manure/Phosphate/Limestone 0.046/0.039 0.043 0.022/0.021 0.022 49 

4 Phosphate/Blood meal 0.17/0.17 0.17 0.006/0.005 0.006 96 

Results in milligrams per liter (mg/L). 
(1) Compared to average initial PCP concentration ofrespective treatment. 

Ad3.wk3 



TABLE 13 (cont'd) 
Water PCP Concentration vs. Time - Anaerobic Declorination 

Penta Wood Products 
Siren, WI 
May1995 

Samplin2 Event/Samplin2 Date/fest Dav 
Cell 3/Jan 4. 1995n4 4/Feb 8, 1995/109 
No. Treatment Concentration Avera2e % Reduction (1) Concentration Avera2e % Reduction (1) 

1 Untreated 0.019/0.020 0.020 98 0.015/0.015 0.015 98 
2 Manure/Phosohate/Limestone/Blood meal 0.019/0.013 0.016 98 0.55/0.017 (2) 0.017 97 
3 Manure/Phosphate/Limestone 0.007 /0.010 0.009 79 0.043/0.011 0.027 37 
4 Phosphate/Blood meal 0.008/0.017 0.013 92 0.017/0.008 0.013 92 

Results in milligrams per liter (mg/L). 
(1) Compared to average initial PCP concentration of respective treatment. 
(2) Value of 0.55 mg/L assumed to be anomolous and was not used to calculate average PCP concentration or percent PCP reduction for the sample. 
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TABLE 13 (cont'd) 

Water PCP·Concentration vs. Time - Anaerobic Declorination 
. 

Penta Wood Products 
Siren, WI 
May1995 

Samplin2 Event/Samplin2 Date/fest Dav 
Cell 5/Mar 14. 1995/143 
No. Treatment Concentration Avera2e % Reduction (1) 

1 Untreated 0.033/0.022 0.028 97 
2 Manure/Phosphate/Limestone/Blood meal 0.013/0.012 0.013 98 
3 Manure/Phosphate/Limestone 0.009/0.009 0.009 79 
4 Phosphate/Blood meal 0.012/0.013 0.013 92 

Results in milligrams per liter (mg/L). 
(1) Compared to average initial PCP concentration of respective treatment. 
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TABLE14 
Water ChlorophenolConcentration vs. Time - Anaerobic Dechlorination 

Penta Wood Products 
Siren, WI 
May1995 

Sampling Event/Sampling Date/fest Day 

Cell InitiaVOct 23, 1994/1 2/Nov 28, 1994/37 
No. Treatment Concentration Average 

1 Untreated --
2 Manure/Phosphate/Limestone/Blood meal --
3 Manure/Phosphate/Limestone --

4 Phosphate/Blood meal --
Results in milligrams per liter (mg/L). 
Note: m,p CP denotes meta, para-chlorophenol; 3,5 DiCP denotes 3,5-Dichlorophenol. 
J indicates compound found below detection limit and is an estimated value. 
(1) Nondetected value not included in calculating average concentration of analyte. 

Ad5.wk3 

--
--
--

--

Concentration Average 

PCP:ND/ND PCP:ND 
m,p CP: ND/ND m,pCP:ND 

3,5 DiCP: ND/0.018 J 3,5 DiCP: 0.018 J (1) 

m,p CP: ND/ND m,pCP:ND 
3,5 DiCP: ND/0.012 J 3,5 DiCP: 0.012 J (1) 

- - - - - - - - --- - - - - - - - - -
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TABLE 14 (cont'd) 

Water Chlorophenol Concentration vs. Time - Anaerobic Dechlorination 
Penta Wood Products 

Siren, WI 

May 1995 

Sampling Event/Sampling Date/fest Day 

Cell 3/Jan 4,1995n4 4/Feb 8, 1995/109 
No. Treatment Concentration Average 

1 Untreated PCP:ND/ND PCP:ND 
2 Manure/Phosphate/Limestone/Blood meal m,p CP: ND/ND m,pCP:ND 
3 Manure/Phosphate/Limestone 3,5 DiCP: ND/ND 3,5 DiCP: ND 

m,p CP: ND/ND m,pCP:ND 
4 Phosphate/Blood meal 3,5 DiCP: ND/ND 3,5 DiCP: ND 

Results in milligrams per liter (mg/L). 
Note: m,p CP denotes meta, para chlorophenol; 3,5 DiCP denotes 3,5-DichlorophenoL 

J indicates compound found below detection limit and is an estimated value. 
(1) Nondetected value not included in calculating average concentration of analyte. 

Ad5a.wk3 

Concentration Average 

PCP: 0.006 J/0.011 J PCP: 0.009 J 
m,p CP: ND/10 J m,p CP: 10 J (1) 

3,5 DiCP: ND/ND 3,5 DiCP: ND 

m,p CP: ND/4 J m,p CP: 4 J (1) 
3,5 DiCP: ND/ND 3,5 DiCP: ND 



TABLE 14 (cont'd) 
Water Chlorophenol Concentration vs. Time - Anaerobic Dechlorination 

Penta Wood Products 
Siren, WI 
May1995 

Sampling Event/Sampling Date/fest Day 

Cell 5/Mar 14, 1995/143 
No. Treatment Concentration Average 

1 Untreated PCP: 0.013 J/0.018 J PCP: 0.016J 
2 Manure/Phosphate/Limestone/Blood meal m,p CP: ND/ND m,pCP:ND 
3 Manure/Phosphate/Limestone 3,5 DiCP: ND/ND 3,5 DiCP: ND 

m,p CP: ND/ND m,pCP:ND 
4 Phosphate/Blood meal 3,5 DiCP: ND/ND 3,5 DiCP: ND 

Results in milligrams per liter (mg/L). 
Note: m,p CP denotes meta, para chlorophenol; 3,5 DiCP denotes 3,5-Dichlorophenol. 
J indicates compound found below detection limit and is an estimated value. 

Ad5b.wk3 --------------------
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INTRODUCTION 

REAC Laboratory, in response to WA # 0-026, provided analytical support for soil samples collected from 
the Penta Wood Products Site in Siren, WI. This support included the analyses of soil samples as described in the 
following table. The support also included the installation and operation of a High Hazard Laboratory in 
Brunswick, GA, QA/QC, data review, and preparation of an analytical report containing a summary of the 
analytical methods, the results, QA/QC methods, and the QA/QC results. 

The samples were treated with procedures consistent with those specified in REAC SOP # 1008 and are 
summarized in the following table: 

coc 
#** 

9215 

9219 

9220 

9220 

9220 

9220 

9487 

9028 

9029 

9030 

9031 

10358 

10359 

Number Sampling Date Matrix Analysis 
of Date Received 
Samples 

1 9/23/94 9/24/94 Soil PCP, As, Cu, Zn 

5 8/27/94 8/29/94 Soil PCP 

5 8/27/94 8/30/94 Soil As, Cu, Zn, Fe, Ca, Mg 

5 8/27/94 8/30/94 Soil TPH 

5 8/27/94 8/30/94 Soil TOC 

5 8/27/94 8/30/94 Soil CEC 

7 8/24/94 8/26/94 Soil TPH 

18 9/12/94 9/13/94 Soil PCP 

18 9/12/94 9/13/94 Soil PCP 

18 9/12/94 9/13/94 Soil PCP 

18 9/12/94 9/13/94 Soil PCP 

20 9/12/94 9/14/94 Soil Ammonia-N, Nitrate-N 
TKN, Phosphate, Total Phosphorous 

As, Cu, Zn 
Chloride, Sulfate 
TOC,CEC,TPH 

Water Holding Capacity 

4 9/12/94 9/14/94 Soil Ammonia-N, Nitrate-N 
TKN, Phosphate, Total Phosphorous 

As, Cu, Zn 
Chloride, Sulfate 
TOC,CEC,TPH 

Water Holding Capacity 

CUC # denotes Cham of CUSlO( y number 
HHL denotes High Hazard Laboratory 
SWRI denotes SouthWest Research Institute 

00001 

Laboratory 

SWRI 

HHL*** 

SWRI 

SWRI 

SWRI 

SWRI 

SWRI 

HHL••• 

HHL••• 

HHL*** 

HHL••• 

SWRI 

SWRI 



CASE NARRATIVE 

Pentachlorophenol Package D55 

The data satisfied all criteria. 

Pentachlorophenol Package D63 

Every sample extracted on 9/ l 7 /94 exceeds the acceptable QC limit for the percent recovery of 
2,4,6-tribromophenol. The data are not affected. 

TPH, Metals, TOC and CEC Package D64 

The data satisfied all criteria. 

Pentachlorophenol Package D123 

The surrogate recoveries for samples C09969 DL and C09969 DUP DL exceeded the acceptable 
QC limits due to the large dilutions. The data are not affected. 

The area count for the internal standard perylene-<112 exceeded the acceptable QC limits for 
C09969, C09969 DUP, C09969 MS, and C09969 MSD. Since this internal standard was not 
used to quantitate any analyte, the data are not affected. 

The percent · recoveries for pentachlorophenol were not calculated for the MS/MSD pair due to 
the large concentration of pentachlorophenol in the unspiked sample. 
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B 
BFB 
BPQL 
C 
D 

CLP 
coc 
CONC 
CRDL 
DFTPP 
DL 
E 
EMPC 
J 
HHL 
IDL 
ISTD 
MDL 
MQL 
MI 
MS 
MSD 
MW 
NA 
NC 
ND 
NR 
NS 
%D 
% REC 
PQL 
PPBV 
QL 
RPD 
RSD 
SIM 

mJ 
l(L) 
di 
ml 
ul 

* 

Revision 1/9/95 

SUMMARY of ABBREVIATIONS 

The analyte was found in the blank 
Bromofluorobenzene 
Below the Practical Quantitation Limit 
Centigrade 
(Surrogate Table) this value is from a diluted sample and was not calculated 
(Result Table) this result was obtained from a diluted sample 
Contract Laboratory Protocol 
Chain of Custody 
Concentration 
Contract Required Detection Limit 
Decafluorotriphenylphosphine 
Detection Limit 
The value is greater than the highest linear standard and is estimated 
Estimated maximum possible concentration 
The value is below the method detection limit and is estimated 
High Hazard Laboratory, Brunswick, GA 
Instrument Detection Limit 
Internal Standard 
Method Detection Limit 
Method Quantitation Limit 
Matrix Interference 
Matrix spike 
Matrix spilce duplicate 
Molecular weight 
either Not Applicable or Not Available 
Not Calculated 
Not Detected 
Not Requested 
Not Spiked 
Percent difference 
Percent Recovery 
Practical quantitation limit 
Parts per billion by volume 
Quantitation Limit 
Relative percent difference 
Relative Standard Deviation 
Selected Ion Mode 

cubic meter kg 
liter g 
deciliter cg 
milliliter mg 
micro liter ug 

ng 
pg 

kilogram 
gram 
centigram 
milligram 
microgram 
nanogram 
picogram 

denotes a value that exceeds the acceptable QC limit 

Abbreviations that are specific to a particular table are explained in footnotes 
on that table 
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Analytical Procedure for Pentachlorophenol in Soil (SIM) 
(HHL) 

. Extraction Procedure 

Ten grams of sample was spiked with the surrogate 2,4,6-tribromophenol, mixed with 10 g 
anhydrous sodium sulfate, and shaker extrated three times with a 40 ml, 30 ml, and 30 ml ponions of 15:85 
acetone:methylene chloride. A 1.0 ml aliquot was spiked with an internal standard phenanthrene-dw, and 
analyzed. · 

Analytical Procedure 

An HP 5971A Mass Selection Detector equipped with a 5890 Series II GC, a 7673A autosampler 
and controlled by an HP-Chem Station/Window/DOS5.0 software driven IBM compatible computer was 
used to analyze the samples. 

The instrument conditions were: 

Column 

Injection Temperature 
Transfer Temperature 
Source Temperature 
Analyzer Temperature 
Temperature Program 

Splitless Injection 
Injection Volume 

Restek Rtx-5 (crossbonded SE-54) 
30 meter x 0.25mm ID, 0.50 µm 
film thickness 
290° C 
315° C 
240° C 
240° C 
100°c for 0.5 min 
30° C/min to 305° C 
Hold for 2 min. 

Split time = 0. 88 min 
2 µl 

The GC/MS system was calibrated using 6 pemachlorophenol standards at 0.5, l.O, 5.0, 10.0, 25.0, 
and 50.0 µg/ml. Before analysis each day, the system was tuned with 50 ng decafluorotriphenylphosine 
(DFTPP) and passed a continuing calibration check when analyzing a 5 µg/ml standard mixture in. which 
the responses were evaluated by comparison to the average response of the calibration curve. 

00004 



The pentaehlorophenol results, based on dry weight, are listed in Table 1.1. The concentration of 
the detected compounds was calculated using the following equation: 

where 
DF 
RFave 
A,. 
A-,. 
1-,. 
Cu 
v. 
V; 
w 
D 

= Dilution Factor 
= Average Response Factor (unitless) 
= Area of analyte 
= Area of internal standard 
= Mass of internal standard (ng) 
= Concentration of analyte (µg/Kg) 
= Volume of extraet (µI) 
= Volume of extraet injected (µI) 
= Weight of sample (g) 
= Decimal per cent solids 

The average Response Factor is used when a sample is associated with an initial calibration curve. 
The Response Factor is used when a sample is associated with a continuing calibration. 

Response Factor calculation: 

I 
I 
I 
I 
I 
I 
I 
I 
I 

The response factor (RF) for each specific analyte is quantitated based on the area response from I 
the continuing calibration check as follows: 

where 

and 

= Response factor for a specific analyte 
= Area of the analyte in the standard 
= Area of the internal standard in the standard 
= Mass of the analyte in the standard 
= Mass of the internal standard in the standard 

RF1+ ... +RF,. 
RF_=----

n 

n = number of Samples 

Revision of 7/12/94 
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ANALYTICAL PROCEDURE FOR PENT ACHLOROPHENOL (SUBCONTRACTED) 

The subcontract laboratory determined the pentachlorophenol concentration in the samples using 
USEPA Method 8270. The results of the analysis are listed in Table 1. 1. 

ANALYTICAL PROCEDURE FOR METALS 

The subcontract laboratory determined the metals concentration in the samples using USEPA 
Method ICP 6010. The results of the analysis are listed in Table 1.2. 

ANALYTICAL PROCEDURE FOR ARSENIC, COPPER, AND ZINC 

The subcontract laboratory determined the concentration of arsenic, copper, and zinc in the 
samples using USEPA Method ICP 6010. The results of the analysis are listed in Table 1.3. 

ANALYTICAL PROCEDURE FOR ANIONS 

The subcontract laboratory determined the concentration of chloride, nitrate, and sulfate in the 
samples using USEPA Method 300. The results of the analysis are listed in Table 1.4. 

ANALYTICAL PROCEDURE FOR PHOSPHATE 

The total phosphorous was also determined using USEPA Method 300. The ortho phosphate was 
determined using USEPA Method 6010 and phospate was calculated by difference. The results of the 
analysis are listed in Table 1.4. 

ANALYTICAL PROCEDURE FOR TOT AL ORGANIC CARBON 

The subcontract laboratory determined the total organic carbon of the samples using USEPA 
Method 9060. The results of the analysis are listed in Table 1.5. 
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ANALYTICAL PROCEDURE FOR CATION EXCHANGE CAPACITY 

The subcontraet laboratory determined the cation exchange capacity of the samples using USEPA 
Method 9081. The results of the analysis are listed in Table 1.5. 

ANALYTICAL PROCEDURE FOR TOT AL PETROLEUM HYDROCARBONS 

The subcontract laboratory determined the total petroleum hydrocarbon concentration in the 
samples by preparing them using USEPA Method 9071 and analyzing them using USEPA Method 418.1. 
The results of the analysis are listed in Table 1.6. 

ANALYTICAL PROCEDURE FOR AMMONIA 

The subcontraet laboratory determined the ammonia content of the samples using USEPA 
Method 350.2. This method is contained in "Methods for Chemical Analysis of Water and Wastes", EPA-
600/4-79-020, March 1979. The results of the analysis are listed in Table 1.7. 

ANALYTICAL PROCEDURE FOR TOTAL KJELDAHL NITROGEN 

The subcontract laboratory determined the total Kjeldahl nitrogen content of the samples using 
USEPA Method 351.3. The results of the analysis are listed in Table 1.7. 

ANALYTICAL PROCEDURE FOR TOTAL PHOSPHATE 

The subcontract laboratory calculated the total phosphate concentration of the samples by using 
USEPA Method 300. The results of the analysis are listed in Table 1.7. 

ANALYTICAL PROCEDURE FOR WATER HOLDING CAPACITY 

The subcontract laboratory detennined the water holding capacity of the samples using ASTM 
Method 2980-71. The results of the analysis are listed in Table 1. 7. 
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I Table 1.1 Results of the Pentachlorophenol Analysis 

WA# 0-026 Penta Wood Products 

I 
Based on Dry Weight 

Sample ID Location Percent Cone MDL 
Solids m5llk9 m5llk9 

I 
BLANK166 SAND BLANK 100 ND 5.0 
A26759 Clean Sand Untreated 97 ND 5.1 
A26760 LYSIM 3 (3-5') Untreated 94 130 5.2 
A26761 Col A Treated 90 39 5.4 

I 
A26762 Col B Treated 90 27 5.4 
A26763 Col C Treated 88 11 · 5.2 

BLANK 172 SAND BLANK 100 ND 5.0 
A26608 3A1 COMP 68 220 7.2 

I A26609 3A2COMP 70 230 7.1 
A26610 3A3COMP 68 230 7.3 
A26612 381 COMP 69 250 7.1 
A26613 382COMP 72 240 6.9 

I A26614 383COMP 70 240 6.9 
A26616 3C1 COMP 71 230 6.8 
A26617 3C2COMP 67 260 7.2 
A26618 3C3COMP 69 230 7.0 

I A26620 4A1 COMP 72 190 6.9 

BLANK#173SAND BLANK 100 ND 5.0 
A26621 4A2COMP 76 170 6.4 

I 
A26622 4A3COMP 75 150 6.5 
A26624 481COMP 78 140 6.2 
A26625 4B2COMP 78 150 6.3 
A26626 483COMP n ·150 6.2 
A26628 4C1COMP 79 160 6.1 

I A26629 4C2COMP 79 170 6.1 
A26630 4C3COMP 78 180 6.3 
A26584 1A1 COMP 79 470 6.3 
A26585 1A2COMP 80 470 6.2 

'I 
A26586 1A3COMP 81 450 5.9 
A26588 181 COMP 81 430 6.1 
A26589 1B2COMP 79 430 6.3 
A26590 183COMP 80 500 6.1 

. A26592 1C1COMP 83 490 5.9 

I A26593 1C2COMP 81 470 6.1 
A26594 1C3COMP 83 470 5.8 
A26596 2A1 COMP 78 250 6.2 
A26597 2A2COMP 78 220 6.1 

I 
I 
I 
I 
I 
I 00008 
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Table 1 .1 (Cont) Results of the Pentachlorophenol Analysis I WA# 0-026 Penta Wood Products 
Based on Dry Weight 

Sample ID Location Percent Cone MDL I Solids mg/kg· mg/kg 

BLANK#174SAND BLANK 100 ND 5.0 
A26598 2A3COMP 76.• 200 . 6.6 I A26600 2B1 COMP 76 180 6.4 
A26601 2B2COMP 75 210 6.5 
A26602 283COMP 73 230 6.8 
A26604 2C1 COMP 72 230 6.8 I A26605 2C2COMP 76 180 6,4 
A26606 2C3COMP 72 220 6.8 
A26632 5A1 COMP 69 250 7.2 
A26633 5A2COMP 71 220 6.8 

I A26634 5A3COMP 69 240 7.2 
A26636 581 COMP 68 240 7.3 
A26637 5B2COMP 70 220 6.9 
A26638 583COMP 69 210 7.2 
A26640 5C1 COMP 67 250 7.4 I A26641 5C2COMP 66 230 7.2 
A26642 5C3COMP 66 230 7.3 

BLANK #175SAND BLANK 100 ND 5.0 

I A26644 6A1 COMP 86 130 5.8 
A26645 6A2COMP 87 140 5.5 
A26646 6A3COMP 86 140 5.6 
A26648 681 COMP 88 170 5.6 
A26649 6B2COMP 87 160 5.6 I A26764 683COMP 86 170 5.6 
A26766 6C1 COMP 88 210 5.5 
A26767 6C2COMP 88 180 5.4 
A26768 6C3COMP 88 200 5.6 

I A26711 7A1 COMP 82 240 6.1 
A26712 7A2COMP 89 200 5.5 
A26713 7A3COMP 83 230 5.9 
A26715 781 COMP 84 230 5.8 
A26716 7B2COMP 83 220 5.9 I A26717 783COMP 83 240 5.8 
A26719 7C1 COMP 82 240 5.9 
A26720 7C2COMP 84 220 6.0 
A26721 7C3COMP 83 230 5.8 I A09951 8A1 COMP 79 220 6.4 

BLANK #176SAND BLANK 100 ND 5.0 
A09952 8A2COMP 74 230 6.7 

I A09953 8A3COMP 74 250 6.6 
A09955 881 COMP 76 220 6.5 
A09956 8B2COMP 75 220 6.4 
A09957 883COMP 76 200 6.3 
A09959 8C1 COMP 75 220 6.4 I A09960 8C2COMP n 220 6.5 
A09961 8C3COMP 78 220 6,1 

I 
I 
I 
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Table 1.1 (Cont) Results of the Pentachlorophenol Analysis 
WA # 0-026 Penta Wood Products 

Based on Dry Weight 

Sample ID Location Percent Cone 
Solids mg/kg 

MDL 
mg/kg 

SBLK01 
C09969 Master Batch BIO Soil 

100 
91 

ND 
160 

0.33 
36 

0001.0 



Table 12 Results of the Metals Analysis 
WA# 0-026 Penta Wood Products 

(baaed on dry weight) 

Sample ID Method 26759 26760 26761 
Location Blank Clean Sand Lyaim 3 ColA 

Untreated (3-51 Untreated Treated 
%Solids 100 98 94 90 

Analyte Cone MDL Cone MDL Cone MDL Cone MDL 
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Arsenic ND 10 ND 10 55 11 42 11 
Calcium ND 10 1400 10 950 11 1100 11 
Copper ND 2.0 14 2.0 72 2.1 63 2.2 
Iron ND 4.0 5500 4.0 6400 4.2 5700 4.5 
Magnesium ND 10 2000 10 1800 11 1800 11 
Zinc NO 2.0 9.5 2.0 17 2.1 16 2.2 

0001:1 

26762 
ColB 

Treated 
91 

Cone MOL 
(mg/kg) (mg/kg) 

38 11 
1000 11 

57 2.2 
5400 4.4 
1500 11 

14 2.2 

26763 
ColC 

Treated 
88 

Cone MDL 
(mg/kg) (mg/kg) 

ND 11 
1900 11 

16 2.3 
6600 4.6 
2100 12 

92 2.3 
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Sample ID 

Method Blank 
26587 
26591 
26595 
26599 
26603 
26607 
26611 
26615 
26619 
26623 
26627 
26631 
26635 
26639 
26643 
26647 
26765 
26710 
26714 
26718 
26722 
09954 
09958 
09962 
C09969 

Table 1.3 Results of the Arsenic, Copper, and Zinc Analysis 
WA# 0-026 Penta Wood Products 

Arsenic Copper 
Percent Cone. MDL Cone. MDL 

Location Solids (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

ND 10 ND 1.0 
1A4COMP 82 21 12 50 1.2 
1B4COMP 79 13 13 42 1.3 
1C4COMP 84 13 12 41 1.2 
2A4COMP 79 25 13 66 1.3 
2B4COMP 79 25 13 66 1.3 
2C4COMP 76 14 13 60 1.3 
3A4COMP 74 ND 13 66 1.3 
384COMP 74 19 13 63 1.3 
3C4COMP n 19 13 69 1.3 
4A4COMP 76 17 13 74 1.3 
484COMP 81 19 12 86 1.2 
4C4COMP 81 30 12 72 1.2 
5A4COMP 75 22 13 73 1.3 
584COMP 75 21 13 68 1.3 
5C4COMP 73 ND 14 71 1.4 
6A4COMP 88 ND 11 33 1.1 
684COMP 87 ND 11 30 1.2 
6C4COMP 87 15 11 50 1.2 
7A4COMP 83 ND 12 29 1.2 
784COMP 83 13 12 50 1.2 
7C4COMP 84 ND 12 30 1.2 
8A4COMP 79 ND 13 33 1.3 
884COMP 79 13 13 33 1.3 
8C4COMP 82 ND 12 33 1.2 

Master Batch Bio Soil 91 15 10 31 2.0 

00012 

Zinc 
Cone. MDL 

(mg/kg) (mg/kg) 

ND 2.0 
78 2.4 
40 2.6 
42 2.4 
72 2.6 
76 2.6 
68 2.6 
82 2.6 
78 2.6 
81 2.6 
87 2.6 
97 2.4 
81 2.4 
74 2.6 
76 2.6 
84 2.8 
39 2.2 
51 2.3 
41 2.3 
40 2.4 
36 2.4 
49 2.4 
34 2.6 
38 2.6 
44 2.4 
40 2.0 



Table 1.4 Results of the Anions Analysis 
WA# 0-026 Penta Wood Products 

Chloride Nitrate-N Phosphate 
Percent Cone. MDL Cone. MDL Cone. 

Sample ID Location Solids (mg.lkg) (mg.lkg) (mg.lkg) (mg.lkg) (mg.lkg) 

Method Blank ND 50 ND 25 ND 
26587 1A4COMP 82 ND 60 ND 30 42 
26591 184COMP 79 ND 63 ND 31 35 
26595 1C4COMP 84 ND 59 ND 30 38 
26599 2A4COMP 79 900 63 ND 31 1300 
26603 284COMP 79 990 63 ND 31 1300 
26607 2C4COMP 76 1000 66 ND 33. 1300 
26611 3A4COMP 74 1100 67 2400 170 1400 
26615 384COMP 74 940 67 1900 170 1300 
26619 3C4COMP n 1000 65 1800 160 1400 
26623 4A4COMP 76 1700 330 ND 33 1700 
26627 484COMP 81 1800 310 ND 31 1900 
26631 4C4COMP 81 1600 310 ND 31 1600 
26635 5A4COMP 75 2100 330 1400 170 1300 
26639 584COMP 75 2600 330 1400 170 1300 
26643 5C4COMP 73 3000 340 1800 170 1200 
26647 6A4COMP 88 1400 220 ND 28 340 
26765 684COMP 87 1800 120 ND 28 260 
26710 6C4COMP 87 1200 120 ND. 28 230 
26714 7A4COMP 83 2300 120 1100 30 46 
26718 784COMP 83 2500 300 1100 150 71 
26722 7C4COMP . 84 2100 300 1100 150 37 
09954 8A4COMP 79 3300 310 1500 160 41 
09958 884COMP 79 2700 310 1100 31 99 
09962 8C4COMP 82 2700 300 1000 30 95 

00013 

SuHate 
MDL Cone. 

(mg.lkg) (mg.lkg) 

25 ND 
30 ND 
31 ND 
30 ND 
62 780 
62 870 
66 870 

170 990 
34 730 

160 850 
164 1500 
160. 1500 
160 1300 
170 830 
170 820 
170 870 
28 190 
28 150 
28 120 
30 ND 
30 ND 
30 ND 
31 ND 
31 ND 
30 ND 

MDL 
(mg.lkg) 

50 
61 
63 
59 
63 
63 
66 
67 
67 
65 

. 330 

310 
310 
65 
67 
68 
55 
58 
58 
60 
60 
60 
62 
62 
60 
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I Table 1.5 Results of the Total Organic Carbon and Cation Exchange Capacity Analysis 
WA# 0-026 Penta Wood Products 

I Sample ID Location Percent Cation MDL Total MDL 
Solids Exchange Organic 

Capacity Carbon. 
(mEcvg) (mEcvgl (mg/~g) (mg/kg) 

I Blank ND 0.001 ND 500 
B,C26759 Clean Sand Untreated 99 0.027 0.001 2400 500 

I 
B,C26760 Lysim 3(3-5') Untreated 100 0.034 0.001 30000 500 
B,C26761 Col A Treated 100 0.033 0.001 26000 500 
B,C26762 Col B Treated 100 0.028 0.001 25000 500 
B,C26763 Col C Treated 100 0.024 0.001 5700 500 

I 26587 1A4COMP 82 0.42 0.006 57000 500 
26591 184COMP 79 0.59 0.006 41000 500 
26595 1C4COMP 84 0.53 0.006 38000 500 

I 
26599 2A4COMP 79 0.47 0.007 42000 500 
26603 284COMP 79 0.74 0.007 49000 500 
26607 2C4COMP 76 0.80 0.007 48000 500 
26611 3A4COMP 74 1.1 0.007 68000 500 
26615 384COMP 74 0.34 0.007 69000 500 

I 26619 3C4COMP n 0.49 0.007 62000 500 
26623 4A4COMP 76 0.93 0.007 78000 500 
26627 484COMP 81 0.87 0.007 84000 500 
26631 4C4COMP 81 0.18 0.007 49000 500 

I 
26635 5A4COMP 75 0.48 0.007 85000 500 
26639 584COMP 75 0.24 0.006 81000 500 
26643 5C4COMP 73 1.3 0.007 nooo 500 
26647 6A4COMP 88 0.31 0.006 33000 500 
26765 684COMP 87 0.40 0.006 18000 500 

I 26710 6C4COMP 87 0.52 0.006 25000 500 
26714 7A4COMP 83 0.50 0.007 37000 500 
26718 784COMP 83 0.27 0.006 28000 500 
26722 7C4COMP 84 0.56 0.006 29000 500 

I 09954 8A4COMP 79 0.64 0.007 39000 500 
09958 884COMP 79 0.20 0.007 35000 500 
09962 8C4COMP 82 0.69 0.006 27000 500 

·1 
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Table 1.6 Reaulta of the Total Petroleum Hydrocarbon Analysis I 
WA# 0-026 Penta Wood Products 

Sample ID Location Percent TPH MDL I Solids Cone 
(mg/kg) (mg/kg) 

Method Blank 100 ND 5 I 
26549 ACASoil 95 68 54 
26550 95A/5PA Soil 95 900 54 
26551 90A/1 0PA Soil 97 2400 53 I 26552 80A/20PA Soil 96 8700 107 
26553 70A/30PASoil 97 8600 106 
26554 60A/40PA Soil 91 12000 290 
26555 PENTA/ACA Soil 90 30000 1500 

I 26759 Clean Sand Untreeted 92 840 56 
26760 Lysim 3(3-51 Untreated 87 1300 59 
26761 Col A Treated 82 980 63 
26762 Col B Treated 85 1100 61 
26763 Col C Treated 82 93 63 I 

Method Blank* 100 ND 2.1 
26722 7C4Comp 79 4000 32 

I 09954 8A4Comp 79 2000 32 
'09958 884Comp 83 1500 31 
09962 8C4Comp 83 2600 31 
26587 1A4Comp 84 3200 31 

I 26591 184Comp 80 3900 32 
26595 1C4Comp 87 4500 29 
26599 2A4Comp 83 2200 31 
26603 2B4Comp 81 2400 32 
26607 2C4Comp n 4100 33 I 26611 3A4Comp 75 2600 34 
26615 384Comp 75 3300 34 
26619 3C4Comp n 3000 32 
26623 4A4Comp 82 3300 31 

I 26627 484Comp 82 3300 31 
26631 4C4Comp 82 4200 31 
26635 5A4Comp 76 3600 34 
26639 584Comp 74 2200 35 
26643 5C4Comp 74 3900 35 I 26647 6A4Comp 89 2700 29 

Method Blank* 100 ND 2.1 
26765 6B4Comp 89 2500 29 

I 26710 6C4Comp 90 3500 28 
26714 7A4Comp 85 3400 30 
26718 784Comp 86 2900 30 

* denotes that the units for the method blank are mg/I I 
I 
I 
I 
I 
I 
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Table 1.7 Results of tt,e Ammonia, Phosphorous, Total Kjeldahl Nitrogen, and Water Holding Capacity Analysis 
WA# 0-026 Penta Wood Products 

Water Holding 
Sample ID Location Percent Ammonia Total Phosphorous TKN Capacity 

Solids Cone. MDL Cone. MDL Cone. MDL Cone. MDL 
mg/Kg ug/g mg/Kg Percent 

· 26587 1A4COMP 82 1.8 1 260 3.6 540 2 13.9 NA 
26591 1B4COMP 79 1.4 1 240 3.5 740 2 12.84 NA 
26595 1C4COMP 84 ND 1 240 3.3 730 2 9.56 NA 
26599 2A4COMP 79 970 10 3000 3.7 3700 2 25.15 NA 
26603 2B4COMP 79 1300 10 3900 3.6 4500 2 25., NA 
26607 2C4COMP 76 1200 10 3000 3.6 4500 2 18.81 NA 
26611 3A4COMP 74 2500 10 3700 3.5 6700 2 27.14 NA 
26615 3B4COMP 74 2200 10 3300 3.7 8300 2 21.68 NA 
26619 3C4COMP n 2100 10 3500 3.5 7100 2 18.42 NA 
26623 4A4COMP 76 1400 10 4300 3.8 5400 2 29.69 NA 
26627 4B4COMP 81 1200 10 4500 3.4 5700 2 29.34 NA 
26631 4C4COMP 81 1200 10 4500 3.4 5600 2 26.44 NA 
26635 5A4COMP 75 2300 10 2800 3.8 6300 2 23.23 NA 
26639 5B4COMP 75 2100 10 3700 3.8 5600 2 20.49 NA 
26643 5C4COMP 73 2300 10 3100 4.0 6700 2 13.89 NA 
26647 6A4COMP 88 400 10 750 3.0 1200 2 10.55 NA 
26765 6B4COMP 87 270 10 580 3.0 1300 2 6.30 NA 
26710 6C4COMP 87 280 10 650 3.2 1000 2 7.95 NA 
26714 7A4COMP 83 700 10 300 3.1 1900 2 4.58 NA· 
26718 7B4COMP 83 710 10 270 3.2 1800 2 6.38 NA 
26722 7C4COMP 84 850 10 230 3.5 2300 2 3.23 NA 
09954 8A4COMP 79 900 10 260 3.2 2600 2 7.42 NA 
09958 8B4COMP 79 830 10 360 3.6 2200 2 9.47 NA 
09962 8C4COMP 82 870 10 400 3.1 2400 2 3.21 NA 
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QA/QC FOR PCP 

Each sample, except C 09969, was spiked with 2,4,6-tribromophenol as a surrogate. Sample C 
09969 was spiked with nitrobenzene-d5, 2-fluorobiphenyl, terphenyl-d14, phenol-d5, 2-fluorophenol and 
2,4,6-tribromophenol. Percent recoveries ranged from 43 to 144. One hundred and fifteen om of one 
hundred and thiny-nine values were within the QC limits. Results of the surrogate recoveries are listed in 
Table 2.1. 

Samples A 26763, A 26610, A 26584, A 26589, A 26598, A 26636, A 26644, A 26711, A 09952 and 
C 09969 and Blank 166, were chosen for the matrix spike/matrix spike duplicate (MS/MSD) analyses. The 
percent recoveries ranged from 76 to 163 and nine out of twenty values were within the acceptable QC 
limits. Two values were not calculated · because the concentration spiked was much less than the 
concentration of analyte in the sample. The relative percent differences ranged from O (zero) to 42 and all 
ten values were within the acceptable QC limits. One value was not calculated because the concentration 
spiked was much less than the concentration of analyte in the sample. The results are listed in Table 2.2. 

The blank was chosen for the MS analysis. The percent recovery, listed in Table 2.3, was 78. The 
percent recovery was within the acceptable QC limits. 

Sample C 09969 was chosen for the duplicate analysis. The relative percent difference, listed in 
Table 2.4, was 6. The subcontract laboratory did not provide QC limits for this analysis. 
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Table 2.1 Results of the Surrogate Recoveries I in Soil Samples 

WA# 0-026 Penta Wood Products 

2,4,6-Tribromophen?I I Sample ID % Recovery 

BLANK 166 83 
BLANK166MS 89 I BLANK 166 MSC 88 
A26759 66 
A26760 90 
A26761 76 I A26762 86 

. A26763 85 
A26763MS 94 
A26763MSD 98 I BLANK 172 88 
A26608 103 
A26609 108 I A26610 106 
A26612 108 
A26613 109 
A26614 108 

I A26616 86 
A26617 114 
A26618 97 
A26620 109 
A26610MS 114 I A26610MSD 113 

BLANK#173 127 • 
A26621 124 • 

I A26622 128 • 
A26624 129 • 
A26625 136 • 
A26626 136 • 
A26628 129 • I A26629 135 • 
A26630 130 • 
A26584 135 • 
A26585 135 • I A26586 134 • 
A26588 140 • 
A26589 137 • 
A26590 131 • 

I A26592 137 • 
A26593 132 • 
A26594 132 • 
A26596 144 * 
A26597 128 • I A26584MS 132 • 
A26584MSD 131 • 
A26589MS 125 • 
A26589MSP 125 • 

I 
QC LIMITS 

2,4,6-Tribromophenol 19-122 I 
I 
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I Table 2.1 (Cont) Results of the Surrogate 

Recoveries in Soil Samples 
WA# 0-026 Penta Wood Products 

I 2,4,6-Tribromophenol 
Sample ID % Recovery 

I 
BLANK#174 119 

A26598 97 

A26600 104 
A26601 98 

I 
A26602 105 
A26604 97 
A26605 92 
A26606 115 
A26632 117 

I A26633 99 
A26634 109 
A26636 103 
A26637 111 

I 
A26638 116 
A26640 100 
A26641 114 

A26642 115 
A26598MS 106 

I A26598MSD 122 
A26636MS 117 
A26636MSD 120 

I 
BLANK#175 90 
A26644 81 
A26645 79 
A26646 86 
A26648 89 

I A26649 87 
A26764 90 
A26766 95 
A26767 92 

I 
A26768 89 
A26711 96 
A26712 95 
A26713 96 

I 
A26715 95 
A26716 96 
A26717 99· 

A26719 96 
A26720 95 

I A26721 99 
A09951 98 
A26644MS 98 
A26644MSD 98 

I 
A26711MS 99 
A26711MSD 95 

QC LIMITS 

I 2,4,6-Tribromophenol 19-122 

I 
1· 

I 0001!J 



Table 2.1 (Cont) Results of the Surrogate 
Recoveries in Soil Samples 

WA # 0-026 Penta Wood Products 

Sample ID 

. BLANK#176 
A09952 
A09953 
A09955 
A09956 
A09957 
A09959 
A09960 
A09961 
A09952MS 
A09952MSO 

2,4,6-Tribromophenol 

2,4,6-Tribromophenol 
% Recovery 

94 
92 
84 
92 
94 
79 
98 
96 
96 
98 
98 

QC LIMITS 

19-122 

00020 
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Table 2.1 (Cont) Results of the Surrogate 
Recoveries in Soil Samples 

WA# 0-026 Penta Wood Products 

Sample ID 

BLANK#176 
A09952 
A09953 
A09955 
A09956 
A09957 
A09959 
A09960 
A09961 
A09952MS 
A09952MSD 

2,4,6-Tribromophenol 

2,4,6-Tribromophenol 
% Recovery 

94 
92 
84 
92 
94 
79 
98 
96 
96 
98 
98 

QCUMrTS 

10-123 

000;.!1 
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Table 2.1 (Cont) Results of the Surrogate Recoveries I in Soil Samples 

WA# 0-026 Penta Wood Products 

S1 S2 S3 S4 S5 S6 , Total I Sample ID (NBZ) (FBP) (TPH) .(PHL) (2FP) (DC~) Out 

BU<MS 57 55 83 70 59 95. ''✓ : o. 
C09969 54 53 83 56 46 n,, -~to· I C09969DUP 57 53 91 61 48 79 0 
C09969MS 49 46 70 56 43 68 0 
C09969MSD 54 50 n 61 47 74 0 
SBLK01 49 50 75 57 48 79 0 I 

QC Limits 

S1 (NBZ) = Nitrobenzene-d5 23-120 I S2 (FBP) = 2-Fluorobiphenyl 30-115 
S3 (TPH) = Terphenyl-d14 18-137 
S4 (PHL) = Phenol-d5 24-113 

I S5 (2FP) = 2-Fluorophenol 25-121 
S6 (TBP) = 2,4,6-Tribromophenol 19-122 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I Table 2.2 Results of the MS/MSD Anaysis for PCP in the Soil Samples 

WA# 0-026 Penta Wood Site 

I 
Based on Dry Weight 

Spike Sample MS MSD MS MSD RPO Recovery RPO 

I 
Sample ID Added Cone Cone Cone %Rec %Rec Limits Limits 

mg/kg mg/kg mg/kg mg/kg 

BLANK166 96.1 ND 90.8 91.0 95 95 0 17-109 47 

I 
A26763 104 11.0 90.3 105 76 90 17 17-109 47 

A26610 100 234 369 373 135 • 139 • 3 17-109 47 
A26584 100 473 577 624 104 151 • 37 17-109 47 

I 
A26589 100 434 597 540 163 * 106 42 17-109 47 
A26598 100 197 337 307 140 • 110 • 24 17-109 47 
A26636 100 238 359 352 121 • 114 * 6 17-109 47 
A26644 100 127 226 250 99 123 • 22 17-109 47 
A26711 100 236 333 327 97 91 6 17-109 47 

I A09952 100 228 348 352 120 • 124 • 3 17-109 47 

I 
I Spik~ Sample MS MSD. MS MSD RPO Recovery RPO 

Sample ID Added Cone Cone· Cone· %Rec %Rec Limits Limits 

I 
mg/kg mg/kg mg/kg mg/kg 

C09969 2.7 160 170E 170 E NC NC NC 14-176 47 

I 
I 
I 
I 
I 
I 
I 
I 000~3 



I 
I 

Table 2.3 Results of the MS Analysis for PCP in the Soil Samples I WA# 0-026 Penta Wood Site 

Based on Dry Weight 

I 
Spike Sample MS MS Recovery 

Sample ID Added Cone Cone %Rec Limits 
mg/kg mg/kg mg/kg I BLK 2.5 ND 1.957 78 14-176 

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

000~➔ I 



I 
I 
I Table 2.4 Results of the Duplicate Analysis for the Soil Samples 

WA# 0-026 Penta Wood Site 

I 
Based on Dry Weight 

First Second· RPD 

I 
Sample ID Analysis Analysis 

mg/kg . · m~kg % 

" 
C09969 160 ~ 150 6 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 000:.~s 



QA/QC FOR METALS 

Samples 26759, 26765 and C 09969 were chosen for the matrix spike/matrix spike duplicate 
(MS/MSD) analysis. The percent recoveries ranged from 82 to 109 and all eighteen values were within the 
acceptable QC limits. Two additional values were not calculated because the concentration of analyte 
spiked was less than the concentration of analyte in the sample. The· relative percent differences ranged 
from 1 to 27 and eight out of nine values that were calculated were within the acceptable QC limits. One 
value was not calculated because the concentration of analyte spiked was less than the concentration of 
analyte in the sample. The results are listed in Table 2.5. 

Samples 26759, 26765, 26722 and C 09969 were chosen for the duplicate analysis. The relative 
percent differences ranged from O (zero) to 34. Four values were not calculated because the analyte was 
not detected in either analysis. The results are listed in Table 2.6. 

The subcontract laboratory also analyzed a laboratory control standard. The percent recoveries 
ranged from 66 to 97. All six values were within the acceptable QC limits. The results are listed in Table 
2.7. 

000~6 

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 

Sample 10: 26759 

Spike 
ParEmeter Added 

{mg/kg) 

Arsenic 409 
Copper 51.12 
Iron 204.5 
Zinc 102.25 

Table 2.5 Results of the MS/MSO Analysis 
WA# 0-026 Penta Wood Products 

Sample MS MSD QC 
Cone. Recov. % Recov. % Limits 

{mg/kg) {mg/kg) Recovery (mg/kg) Recovery RPO RPO Rec. 

ND 422.7 103 418.2 102 1 20 75-125 
13.5 64.8 100 64.2 99 1 20 75-125 

5452.9 5602.8 NC 6138.4 NC NC 20 75-125 
9.5 112.8 101 112 100 1 20 75-125 

00027 



Sample 10: 26765 

Table 2.5 (Cont) Results of the MS/MSD Analysis 
WA# 0-026 Penta Wood Products 

MS Spike MSD Spike Sample MS MSD 
Parameter Added Added Cone. Recov. % Recov. % 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) Recoveiy (mg/kg) Recoveiy 

Arsenic 
Copper 
Iron 

213.35 
26.67 
53.34 

Sample ID: C 09969 

MS Spike 
Panrneter Added 

(mg/kg) 

Arsenic 430 
Copper 53.7 
Iron 107.5 

229.21 
28.65 
57.30 

MSDSpike 
Added 
(mg/kg) 

388.2 
48.95 
97.9 

ND 210.15 
30.02 55.11 
51.07 96.35 

Sample MS 
Cone. Recov. % 

99 228.96 
94 61.22 
85 97.87 

MSD 
Recov. % 

100 
109 
82 

(mg/kg) (mg/kg) Recoveiy (mg/kg) Recoveiy 

15.0 419.3 94 376.9 93 
31.0 79.4 90 76.44 93 
40.4 153.3 105 143.7 106 

000:.!S 

QC 
Limits 

RPO RPO Rec. 

1 20 75-125 
27 • 20 75-125 

8 20 75-125 

QC 
Limits 

RPO RPO Rec. 

1 20 75-125 
6 20 75-125 
1 20 75-125 

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



I Table 2.6 Results of the Duplicate Analysis 
WA# 0-026 Penta Wood Products 

I Sample ID 26759 

Analyte Results Results Relative • 
of the of the Percent ', 

I 
First First Difference ,.. 

Analysis Analysis ,J. .. 
(mg/kg) (mg/kg) , f » ... 

·.::J/ 
Arsenic ND ND NC 

I Calcium 1388.20 1500.3 B 
Copper 13.50 13.0 3 
Iron 5452.9 6260.5 14 
Magnesium 1926.B 1916.2 0 

I 
Zinc 9.5 10.7 12 

I Sample ID 26765 

Analyte Results Results Relative 

I of the of the Percent 
First First Difference 

Analysis Analysis • 
(mg/kg) (mg/kg) 

I Arsenic ~ ·' ND ND NC 
Calcium . .. 30.020 27.917 7 
Copper, 1 •. 51.068 40.755 22 .. .j,' r. 

I t~ 

·' . 

I 
Sample ID 26722 

Analyte Results Results Relative 
of the of the Percent 
First First Difference 

I Analysis Analysis 
(mg/kg) (mg/kg) 

Arsenic ·' ND ND NC 

I 
Calcium· ' , , 29.567 25.616 14 
Copper· ~.' '', 46.918 34.663 34 . , . "') 

'I- ""1/8' 

I 
Sample ID C 09969 

I Analyte Results Results Rela1ive 
of the of the Percent 
First First Difference· : : .. 

I 
Analysis Analysis ;" ,. . : .. " 
(mg/kg) (mg/kg) 

';, . ... · .. .;.~ 

Arsenic 15 ND NC 
Copper 31 31 0 

I Zinc 40.4 45.3 11 

I 
I 
I 000:.."9 



Table 2.7 Result& of the Analysis 
of the Laboratory Comrol Standard 
WA# 0-026 Penta Wood Products 

Analyte True Cone Percent 
Value Found Recoveries 

(mg/kg) (mg/kg) 

Araenic 112 104.1 93 
Calcium 2500 1967.1 79 
Copper 144 139.5 97 
Iron 10400 6890.3 66 
Magnesium 2230 2081.1 93 
Zinc 259 235.0 91 

00030 

QC 
Limits 

(mg/kg) 

54.7-166.0 
1750-3400 
87.7-203 

6240-14600 
1400-3140 
148-394 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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QA/QC FOR ANIONS 

The results of the analysis of the laboratory control standard are listed in Table 2.8. The percent 
recoveries ranged from 96 to 109. 

Samples 26722 and 26765 were chosen for the duplicate analysis. The relative percent differences 
ranged from O (zero) to 16. The results are listed in Table 2.9. 

Samples 26722 and 26765 were chosen for the matrix spike (MS) analysis. The percent recoveries 
ranged from 98 to 109. All five percent• recoveries for which values were calculated were within. the 
acceptable QC limits as supplied by the subcontract laboratory. Three values were not calculated because 
the concentration of analyte spiked was much less than that contained in the sample. The results are 
listed in Table 2.10. 

00031 



Table 2.8 Results of the Analysis of the I Laboratory Control Standard 
WA# 0-026 Penta Wood Products 

TNe Observed Percent I Value Value Recovery 
Analyte (Mg/L) (Mg/L) 

Chloride 400.0 437.2 109 I Nitrate-N 181.0 175.3 97 
Phoaphale 383.0 389.4 102 

Sulfate ' 800.0 836.4 105 

I 
TNe Observed Percent I Value Value Recovery 

Analyte (Mg/L) (Mg/L) 

Chloride 400.0 413.7 103 I Nitrate-N 181.0 174.5 96 
Phosphate 383.0 382.7 100 

Sulfate 800.0 821.0 103 

I • 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. 
I 
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Table 2.9 Results of the Duplicate Analysis for Anions 
WA# 0-026 Penta Wood Products 

Parameter Analysis Sample ID Cone RPO 
(mg/kg) 

Chloride First 26722 2113 
Chloride Second 26722 2157 2 
Chloride First 26765 1747 
Chloride Second 26765 1739 0 
Nitrate-N First 26722 1079 
Nitrate-N Second 26722 1034 4 
Nitrate-N First 26765 ND 
Nitrate-N Second 26765 ND NC 
Phosphate First 26722 37 
Phosphate Second 26722 39 4 
Phosphate First 26765 262 
Phosphate Second 26765 222 16 
Sulfate First 26722 ND 
Sulfate Second 26722 ND NC 
Sulfate First 26765 151 
Sulfate Second 26765 152 

00033 



Table 2.1 0 ReaullB of the Matrix Spike Analysis for Anions I WA# 0-026·Penta Wood Products 

Sample ID 26722 

I Sample Cone MS Cone MS QCUrnlts 
Analyte Cone Spiked Found Percent Percent ,1 

(mg/kg) (mg/kg) (mg/kg) Recovery Recovery .. 

I "" ,, 
Chloride 2113 4ol 3017 NC 70-130 

Nitrate-N 1078 211 1515 NC 70-130 

I Phosphate 37 447 496 103 70-130 

Suttate ND 934 1016 109 70-130 

I 
I 

Sample ID 26765 

Sample Cone .'.MS Cone MS QC Limits , • I Analyte Cone, Spiked Found Percent Percent 
.. ~-

(mg/kg)' (mg/kg)~ (mg/kg) Recovery Re·covery . "'·,..· 
'!- •A - - ~ • t . -~-

Chloride 1747. 415 ." 1768 NC 10:...130 · - I 
Nitrate-N ND 188 188 100 70-130 

Phosphate 262 398 650 98 70-130 I 
Suttate 151 830 1009 103 70-130 

I 
I 
I 
I 
I 
I 
I 
I 
I 

00034 I 
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QA/QC FOR CATION EXCHANGE CAPACITY 

Sample 26759 was chosen for the matrix spike/matrix spike duplicate (MS/MSD) analysis for 
cation exchange capacity. The percent recoveries were 88 and 89. The relative percent difference was 2. 
The results are listed in Table 2.11. The subcontract laboratory did not supply QC limits for this analysis. 

Samples 26765 and 26722 were chosen for the MS analysis for cation exchange capacity. The 
percent recoveries were 79 and 84. The results are listed in Table 2.12. The subcontract laboratory did 
not supply QC limits for this analysis. 

Samples 26759, 26765 and 26722 were chosen for the duplicate analysis for cation exchange 
capacity. The relative percent differences ranged from 4 to 13. The results are listed in Table 2.13. The 
subcontract laboratory did not supply QC limits for this analysis. 

00035 



Sample ID: 26759 

Table 2.11 Results of the MS/MSD An~lis 
WA# 0-026 Penta Wood Producta 

Spike Sample MS MSD 
Pimmeter Added Cone. Recov. % Recov. % 

(mEq/g) (mEq/g) (mEq/g) Recovery (mEq/g) Recovery 

Cation 
Exchange 
Capacity 

0.056 0.027 0.076 88 o.on 89 

00036 

RPO 

2 

I 
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I Table 2.12 Results of the MS Analysis 
for Cation ExchWlge Capacity 

I 
WA# 0-026 Penta Wood Products 

Sample ID: 26765 

Spike Sample MS 

I Parameter Added Cone. Recov. % 
(mEq/g) (mEq/g) (mEq/g) Recovery 

I 
Cation 

Exchange 0.587 0.399 0.867 79 
Capacity 

I 
I 

Sample ID: 26722 

Spike Sample MS 
Parameter Added Cone. Recov. % 

I 
(mEq/g) (mEq/g) (mEq/g) Recovery 

Cation 
Exchange 0.63 0.561 1.09 84 

I 
Capacity 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I • 
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Table 2.13 Results of the Duplicate Analysis 
for Cation Exchs,ge Capacity 

WA# 0-026 Penta Wood Products 

Sample ID 26759 

Parameter Results 

Cation 

of the 
First 

Analysis 
(mEq/g) 

Exchange 0.027 
Capacity 

Sample ID 26765 

Parameter Results 

Cation 

of the 
First 

Analysis 
(mEq/g) 

Exchange 0.399 
Capacity 

Sample ID 26722 

Parameter 

Cation 
Exchange 
Capacity 

Results 
of the 
First 

Analysis 
(mEq/g) 

0.561 

Results 
of the 

Second 
Analysis 
(mEq/g) 

0.028 

Results 
of the 

Second 
Analysis 
(mEq/g) 

0.353 

Results 
of the 

Second 
Analysis 
(mEq/g) 

0.636 

Relative 
Percent 

Differen_ce) · , . 

.. ' •t. + ... ~ .. 

4 

Relative 
Percent 

Difference 
"-I), ~· ~- ·. t ~..,, 

12 

Relative .• 
Percent _;i•"l•· 

Difference 

·.•4 
'•' .. 

13 

OGO~b 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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QA/QC FOR TOT AL PHOSPHOROUS 

Samples 26765 and 26722 were chosen for the MS analysis for total phosphorous. The percent 
recoveries ranged from 89 to 217. The results are listed in Table 2 .14. The subcontract laboratory did not 
supply QC limits for this analysis. 

Samples 26765 and 26722 were chosen for the duplicate analysis for total phosphorous. The 
relative percent differences were 11 and 14. The results are listed in Table 2.15. The subcontract 
laboratory did not supply QC limits for this analysis. 

OOU~!J 



Table 2.14 Reautta of the MS Analysis 
for Total Phosphorous 

WA# 0-026 Penta Wood Products 

Sample ID: 26765 

Spike Sample MS 
Parimeter Added Cone. Recov % 

Total 
Phosphorous 

ug/g ug/g 

739 580 1240 89 

Sample ID: 26765 

Spike Sample MS 
Parimeter Added Cone. Recov % 

Total 
Phosphorous 

ug/g ug/g 

106 580 810 217 

Sample ID: 26722 

Spike Sample MS 
Parimeter Added Cone. Recov % 

Total 
Phosphorous 

ug/g ug/g 

293 232 522 99 

Sample ID: 26722 

Spike Sample MS 
Parimeter Added Cone. Recov % 

Total 
Phosphorous 

ug/g ug/g 

111 232 443 190 

00040-
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Table 2.15 Results of the Duplicate Analysis · 
for Total Phosphorous 

WA# 0-026 Penta Wood Products 

Sample ID 26765 

Parameter Results 

Total 

of the 
First 

Analysis 
ug/g 

Phosphorous 580 

Sample ID 26722 

Parameter Results 

Total 

of the 
First 

Analysis 
ug/g 

Phosphorous 232 

Results 
of the 

Second 
Analysis 

ug/g 

667 

Results 
of the 

Second 
Analysis 

ug/g 

258 

Relative ,',, 
Per~nt .~ 

Difference 

14 

Relative ... 
Percent: • 

Difference 

11 



QA/QC FOR AMMONIA 

Samples 26710 and 26587 were chosen for the matrix spike (MS) analysis for ammonia. The 
percent recoveries ranged from 89 to 113. The results are listed in Table 2.16. The subcontract laboratory 
did not supply QC limits for this analysis. 

Sample 26765, 26587 and 26710 were chosen for the duplicate analysis for ammonia. The relative 
percent differences ranged from l to 14. The results are listed in Table 2.17. The subcontract laboratory 
did not supply QC limits for this analysis. 

The percent recovery for the Laboratory Control Standard, listed in Table 2 .18, was 104. 

00042 
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Table 2.16 Results of the MS Analysis 
for Ammonia 

WA# 0-026 Penta Wood Products 

Sample ID: 26710 

Spike Sample MS 
Parameter Method Added Cone. Recov. % 

mg.lkg mg.lkg 

Ammonia Trtration 115 281 383 89 

Sample ID: 26587 

Spike Sample MS 
Parameter Added Cone. Recov. % 

mg.lkg mg.lkg 

Ammonia Titration 12.2 1. n 15.5 113 

Sample ID: 26587 

Parameter 

Ammonia Color 

Spike Sample MS 
Added Cone. Recov. % 
mg.lkg mg.lkg 

122 ND 114 93 

00043 



Table 2.17 Reaulta of the Duplicate Analysis I for Ammonia 
WA# 0-026 Penta Wood Products 

Sample ID 26765 I 
Parameter Results Results . Relative • · 

of the of the Percent 
First Second Difference , ,. I Analysis Analysis , ' ' 

', ug/g ug/g :.,_-.I. 

:. ~. 

Ammonia 

I (rrtration) 580 6fi1 14 

Sample ID 26587 I 
Parameter Results Results Relative 

I of the of the Percent/ .• · 
First Second Difference • • ·• 

Analysis Analysis 
ug/g ug/g "-' ·: ..;~ ~. 

I 
,. ~ 

Ammonia 
{rltration) ,.n 1.76 

I 
Sample ID 26710 

Parameter Results Results Relative I of the of the Percent: 
First Second Difference .. , \ 

Analysis Analysis 

I ug/g ug/g • . ,,. 

Ammonia 
{rltration) 281 265 6 

I 
Sample ID 26587 

I Parameter Results Results Relative 
of the of the Percent 
First Second Difference 

Analysis Analysis I ug/g ug/g 

Ammonia 
(Color) 1.n 1.76 

I 
I 
I 
I 

• 
I 

00044 
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Table 2.18 Results of the Analysis 
of the I.Aboratory Control Standard 
WA# 0-026 Penta Wood Products 

Parameter Results • ,. True 

Ammonia 
(Titration) 

of the Value 
Analysis 
mg/kg : mg/kg 

11.6 11.2 

'· 
Percent 
Recovery 

} 

104 

00045 
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QA/QC FOR TOT AL KJELDAHL NITROGEN 

Samples 26710 and 26587 were chosen for the matrix spike (MS) analysis. The percent recoveries 
were 103 and 111. The results are listed in Table 2.19. The subcontract laboratory did not supply QC 
limits for this analysis. 

Samples 26710 and 26722 were chosen for the duplicate analysis. The relative percent differences 
were 9 and 1. The results are listed in Table 2.20. The subcontract laboratory did not supply QC limits 
for this analysis. 

Toe percent recoveries for the Laboratory Control Standard, listed in Table 2 .21, were 93 and 105. 
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Table 2.19 Results of the MS Analysis 
for Total Kjeldahl Nitrogen 

WA # 0-026 Penta Wood Products 

Sample ID: 26710 

Parameter 

Total 
Kjeldahl 
Nitrogen 

Spike 
Added 
mg/kg 

1200 

Sample ID: 26587 

Spike 
Parameter Added 

mg/kg 

Total 
Kjeldahl 1000 
Nitrogen 

Sample 
Cone. 
mg/kg 

997 

Sample 
Cone. 
mg/kg 

535 

MS 
Reeov. 

2230 

MS 
Recov.-

1640 

00047 
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Table 2.20 Results of the Duplicate Analysis I tor Total Kjeldahl Nitrogen 
WA# 0-026 Penta Wood Products 

Sample ID 26710 I 
Parsneter Results Results Relative • 

of the otthe Percent ;!." 
Fim Second Differen~ .: • ~ I Analysis Analysis . 
ug/g ug/g 

. ., .... -
I -fj~ ... 

Total I Kjeldahl 997 1090 9 
Nitrogen 

Sample ID 26722 
I 

Parsneter Results Results Relative I otthe otthe Percent 
First Second Difference 

Analysis Analysis 
ug/g ug/g 

I Total 
Kjeldahl 535 532 
Nitrogen 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I Table 2.21 Results of the Analysis 
of the Laboratory Control Standard 
WA# 0-026 Penta Wood Products 

I 
Parsneter Results True Percent 

I 
of the Value Recovery 

Analysis 
mg/kg mg/kg 

Total 

I Kjeldahl 1940 2080 93 
Nitrogen 

Total 

I 
Kjeldahl 2190 2080 105 
Nitrogen 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 0004!} 



QA/QC FOR TOT AL ORGANIC CARBON 

The percent recovery for the Laboratory Control Standard, listed in Table 2.22, was 96. 
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I Table 2.22 Results of the Analysis 
of the Laboratory Control Standard 
WA# 0-026 Penta Wood Products 

I 
Parsmeter Results True Percent 

I 
of the Value Recovery 

Analysis 
mg/kg mg/kg 

Total 

I Organic 963 1002 96 
Carbon 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 0005:1 



QA/QC FOR TOT AL PETROLEUM HYDROCARBONS 

The blank and samples 26555, 26714 and 26635 were chosen for the matrix spike/matrix spike 
duplicate (MS/MSD) analysis. The percent recoveries ranged from 72 to 113. Three percent recoveries 
were not calculated because the concentration of analyte spiked was much less than that contained in the 
sample. Toe relative percent differences (RPDs) were 19 and 26. Two RPDs were not calculated because 
the concentration of analyte spiked was much less than that contained in the sample. The results are 
listed in Table 2.23. The subcontract laboratory did not supply QC limits for this analysis. 
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I Table 2.23 Results of the MS/MSD Analysis 
WA# 0-026 Penta Wood Products 

I Sample ID: 26555 

Spike Sample MS MSD 

I Parsmeter Added Cone. Recov. % Recov. % 
(mg/kg) (mg/kg) (mg/kg) Recovery (mg/kg) Recovery RPO 

I 
Total 

Petroleum 915 29515 30175 72 31450 NC NC 
Hydrocarbons 

I 
I 

. Sample ID: 26714 

Spike Sample MS MSD 
Parsmeter Added Cone. Recov. % Recov. % 

(mg/kg) (mg/kg) (mg/kg) Recovery (mg/kg) Recovery RPO 

I Total 
Petroleum 1015.8 3354 3847 NC 4208 NC NC 

I 
Hydrocarbons 

I Sample ID: 26635 

Spike Sample MS MSD 

I 
Parsmeter Added Cone. Recov. % Recov. % 

(mg/kg) (mg/kg) (mg/kg) Recovery (mg/kg) Recovery RPO 

I 
Total 

Petroleum 1015.8 3626.4 4574.1 93 4n3.o 113 19 
Hydrocarbons 

I 
Sample ID: Blank 

I Spike Sample MS MSD 
Parsmeter Added Cone. Recov. % Recov. % 

(mg/kg) (mg/kg) (mg/kg) Recovery (mg/kg) Recovery RPO 

I Total 
Petroleum 61.76 ND 51.7 84 67.4 109 26 

Hydrocarbons 

I 
I 
I 
I 
I 00053 



~---
Roy F. Weston, Inc. 
REAC, Edison, N.J. 

CHAIN OF CUSTODY RECUHU/LAH WORK REQUEST 
P,ojoci Nam" riJ7'R .... 0 0 p JUI Puc!H 

f .,., .• V f' 

EPA Contract 68-03-3482 
Project Number: --R/ '1j_ 7 ' tJ 'f O - 001- J U - 0 J 
RFW Contact: ,(J Y Phone: •/ & f - 3 U - 'i 2.. f 2 No: 9028 

I 
SAMPLE IDENTIFICATION ANALYSES REQUESTED 

SHEET NO. __ OF_ 

REAC# Sample No. Sampling Location 

A2bSIP( J It I C() /'1f 
A 2..~ 58.S" IA l C'1MI' 
A2.i>S-Bb 'll-1 UJMf 

A 2 '.f8 S 113 I OJ M f. 
AZ,s:g1 16 'L C/,Mf 
A- 1 ,s-10 I 6 J (,/)/t,(/J 

A '2..4 S"i t /GI Uf11' 
A- 2-6S:'13 /Cl UJNP 
II 2-t, S.1'f ll.J CiJl'1 I' 
A 26 ~'lb J.A { ~1'1f 

A 24-5"17 lA 2 Ci) 1'11' 
A-1.65"'1& 2A-3 Ci) Mf 

A2b{,IJO :1 (j' UM/' 
A2.1,,o/ 2 '3 2. UJ/'11' 
A l 1>6 o 2 2. ~ 1 6>1'11 
A i,,~'1 2C./ C,,()1111' 
A-2-,,as ic z_ u ,"1/J 
A 2,,0, Z l.J (A) /1f --- ..... 

Matrix: 
SD • Sediment PW . Potable Water S 
DS • Drum Solids 
DL • Drum Liquids 
X • Other 

ltemp/Reason 

All I In,_ 1; ~· .. 

GW • Groundwater W 
SW • Surface Water 0 
SL • Sludge A 

Relinquished By Date 

h,hrt-- ,'lu.}. 1-t(I'' 

Date Collected 
# of _\;ontalne~(. l'CP Matrix Bottles Preservative 

.s q In-I~.., I '1 ()t 'i / / - }( -

' ,V 'I 'V ,1 ,v 
& ,... ..... , 1 • •• 

Soil 
Water 
Oil 
Air 

Special ln/tructions: _ .J... _ I ~ Db M .) rt s I} ~ /2-Mrf, "t- () ,, 

Received By Date Time Items/Reason Relinquished By 

. - . lxL-.....v.u' f/-)J,y /b·.Cv;t-J>; 

-

----

\ 

\ 
\ 
\ 
\ 
\ 
\ 

\ 
\ 
I\ 

\/Ir_ 
\ ,. 7 

\ I J\ .... 

\ ,5 ... 
\ :'! ----
\ ::i 

' - I\. 

\. 
~--

' FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 
CUSTODY# 

Date Received By Date Time 

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



~oy,.. ·eB, 1.P. -
REAC, t:dison, N.J. 
EPA Contract 68-03-3482 

Project Name:-----'----'--=-__..;;._- ,-:-':--.....-:-....,....--:-='="-:---.--.-----­
Project Number: ---!'-=.....i~~-.-E-....:...:..-~-'----%....::c,,=1---~:-:--.,--,,---
RFW Contact:-----,,-....._:...-e..-.L=....1.£..:.... ___ phone:--+..&-&-----"""'--'~___._--"'-"L--S.--

"-1'1 ... ~-,_ 

No: 9029 

SAMPLE IDENTIFICATION 
SHEET NO. __ OF_ 

ANALYSES REQUESTED 

REAC# Samole No. Samoling Location Matrix Date Collected 
# of 

Bottles 
container/ 

Preservative PCP \ 
AlbhOg 3A-I Ci; Ml' S' qf' i/t,'( I Lidlt:.II - X \ 
A26,o, JII 2 uJMP 

. 
\ 

A 1..i,610 3A.1 Uf'lf \ 
A1e,,12. ~"3 Bl U)M/' \ 
A2i,1.J 3l1l {;,() Mf \ 
AZ66/'1 3 CJ3 Cdt1f \ 
A"Zb,I& 3CI Cd/11' \ 
Atta,11 3C.l C,f1(' \ 

A 2,' It 3C.3 a,,111' \ --- -
A 26,,o '1 ft I l41'11' \"'~ 
A l, i, 2.I l/lt 7.. UMI' \. 
A 2, 'ZL '1A3 aJt11' \ c~ 

A 2 l, , 2·'1 '1 (JI C41'1P \ 
., ,.,. 

A zt.i2~ 'f" 7- ~ l'1 (' \ ti 
- I \ 

A 2-, ,u '16.J C()n/' \ l l 

A z, ,.u l.f C l Cc f"'I I' ~ 
A 2-b~Z-1 'it z.. ~~, \. 
A z., ,~o '1C..3 Cl) Mf' '/ , I ,lf -J .; , I '\. 

\. Mf'/1 ......---...... - / \ ./ r".. ' - - - __,,,- ........... 

'-~ " ------
~ I'\...~ V - - '---' '--" Matrix: 

SD· Sediment PW- Potable Water s 
OS - Drum Solids GW- Groundwater w 

Special Instructions: 
Soil lXJ H sl /"ISP A, Water 

flll rf_ CF ,c:/. FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 

DL • Drum Liquids SW- Surface Water 0 Oil CUSTODY# 
X Other SL - Sludge A Air 

lte~s/Reason Relinquished By Date Received By Date Time Items/Reason Relinquished By Date Received By Date Time 

lrl//A-,..l...1~ /1 . MG /.,,.. rhi.J.; ,ta' - ()J"""kl 'f-tJ·'i~ /0-~M~ 
' I - --------·-

- ----------

- ·---- - --·----- --·--· 

-----

. 



~ 

Roy F. Weston, Inc. 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

Project Name:-~--=-:::'-:--=--~r;-:-~-:"'-::--:----~~r:-'-~-,-------­
Project Number: --:::.1r--'-~.L...¼-:-::.~~___,,....::;...a.._~~-:----;~;----.:---==--­
RFW Contact:------'-f--L-L..La~.;..__-

f'W 11 lJ 1-.:...., 

No: 90 JQ 
, 2-

SAMPLE IDENTIFICATION ANALYSES REQUESTED 
SHEET NO. __ OF_ 

REAC# Sample No. Samolina Location 

A?..bt,3 2. .SAi CIJ M f 

A 2, b 3.3 .,nz UMP 
A 2,,.,l( S/l.l C/)1'1/' 

A 2-1, Ii .1 &. ~ S-t,I UJMI 
A 2,l.37 S-8 z.. C4111' 
A lt,~.Jl Sfl-1 Ut'lf 
112~,'10 L',C,/ ll) M ff 
A2t,,'1/ .re 2. u rtf 
A Zl,t 'tl S"l'..3 Ci·M/' 

A l-b6'1'1 /,,Al ~Ml' 
Al, t ~r 'A 2 Cl) }'1 I' 

A ~,''I' l,/l.l (./) 141 f 

A z., b l.f 8 6 !1J I a 11f 

A 2-£ t 'i'I 6131.. U>/'1,' 

--f't !:C 6~0, r" ,.,., 

AZ.~ 1, L/ G~l (./),.,, I' 
Az..,1,c, l, CI C/Jrtf 
A z,167 f.. C 2 OJ /1f 
A Zi> 1, 8 6 c.·3 uMf 

-
Matrix: 
SD - Sediment PW- Potable Water s 
DS - Orum Solids GW- Groundwater w 
DL - Orum Liquids SW- Surface Water 0 
X Other SL· Sludge A 

ltef!ls/Reason Relinquished By Date 

All I A-11;0 1.: H, M #/- '1(13h1 "=1 
V -

Matrix Date Collected 
# of container/ rc.P Bottles Preservative 

.5 'f /; z.,/t;" J 4 o i 41 I - X 
V 

' I 

~ I 

'I} \I ·V ,v 
Special Instructions: 

Soil 
1'1 5/ i"h 0 f!..llTf- OF IC1, Water Do At 

Oil 
Air 

Received By Date Time Items/Reason Relinquished By 
,. 

' ~~MLI Q-Ni" //J.'J/111.. 

·-

\ 

. 

\ 
\ 
\ 
\ 

\ 
\ 

\ 
\ 
\ 

\ 
\MF-,1 

\ 
\ 

\ 

' \. 
'\. 

\. -

- '\. 
,v,rn .... 

" 
FOR SUBCONTRACTING USE ONL V 
FROM CHAIN OF 
CUSTODY# 

Date Received By Date Time 

-----· -- . 

---

C) 

c~ 
er, 

1 l 

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



- - - - -Roy F. !ston, Inc. 
REAC, cdison, N.J. 
EPA Contract 68-03-3482 

Project Name:-L--'--:;r=-=-:--=----:--=--....;......:.-'----:-c:-c-~'-,;-;;;--:----.--r-----­
Project Number: -r.-=L-'Jr::~;--=,~----~-~~.----'~-:-----:-:-=--~­
RFW Contact:-----'--'-----"--'-'----

~iv .. ~,.. 'ex-~ 

No: 9031 
SAMPLE IDENTIFICATION 

REAC# Samole No. Samolinq Location Matrix Date Collected 
# of Container!, PCP I'\ Bottles Preservati e 

A2-b i I I 7AI ~Mf .s 'I I Ii, /f 't LI c~ t:4// - X \ 
A -it 117_ ·1111.. CA ."11' 

., 
\ 

112, 1, 1 7111 Cvrtf \ 
A lb 1I~ 7 (l/ UMI' \ 
A 2 b 71' 1 ll 1. CAMI' \ 
A 2-b 117 113.l Ci)/'1/> \ 
A '2..C. 1 I 1 ·1 e, C()Mf \ 
Jl1-b1UJ 7c:z.. U>l'-t I' \ 
A?,ro11-J 1c,.1 (.,/)Mp \MFI) 
A D 'I '1.f I '1A I C.Ct11' \ 
A6()1.fl. ~n l Ci)M I' \. 
Ao 11.f.1 Sn .1 Ctn/' '\. ,rt 

A O'f '15.f f fJ i ~/11f 

"" 
C) 

A Ii 9.,b 'i 112. ~l11 I' " 1h -
A f>1 iS1 IB.1 

~ -··• 
1S Cl>/'11' f\. 

A O i'i f'f 'C,f ~ ,vi I' \. 
A~"i1,o 8C'L ~t/1/ 

-
I ' AD116/ fc.1 Cat'41' , I u 'I/ ,v ·----

\. ,v 

'-
-·--··· ----· 

' ~ - ----~ ----------..... -....... ~ - - . f\.J:,n '-- --- "------ - ' Matrix: Special Instructions: so - Sediment PW- Potable Water s Soil FOR SUBCONTRACTING USE ONLY 
OS - Dfum Solids GW- Groundwater w Water 1)() M sl ;.,s 1J IIT ,~➔ n- {. ,= I fJ :/. FROM CHAIN OF 
DL • Drum Liquids SW- Sur1ace Water 0 Oil CUSTODY# 
X - Other SL · Sludge A Air 

lte"!s/Reason Relinquished By Date Received By Date Time Items/Reason Relinquished By Date Received By Date Time 

lrll l L.,.,D ~ ~~A ,, -- ., M, Mt1~ flt.,/~ .,\_,') Ill 

4.&.--... cl~ ,-.A.. Q.llj>f{j frH'.\:"ri 11 -- --- - -· -- -·. -V 

·--- -- ·- ---- --- ---·-- - ... 

·- -- - -- ··- - .. - -·-
------·--· . ----· ---•- - - - - - - - -- . ·- - .. -· 

--- ·- -·· -- -- ---- - --- --
-· 



Roy . _ _fleston, Inc. 
REAC';""Edison, N.J. 

l,MAI U->IUU':" .,~~vnu,.__.., ••- ■ an.,,._....,""".,."' ~-, .. ,;. I 
E.m ~DOI 'll4IJ Project Name:---1L.....::;,,...;,,....:~~....;;,...,~~~----:::c--=-.;,r--~-----

Project Number: t1:J3Y7- oyo-(JI) -ool -ol . 9215 
EPA Contract 68-03-3482 RFW Contact h .. 7!!._o"JTN Phone: ,0,: YU - '(Z. 2 No. I 

SHEET NO.J_ Of_ 
ANALYSES REQUESTED SAMPLE IDENTIFICATION 

REAC II Samnle No. Samollna LocaUon Matrix 1'Cf 
.s )( )( \ 

Bio so11, \ 
.\ 

\ 
""--- \ 

Jr\J:i...... \ 
~ /.. \ ~~J':-.. -T",.:~=-..:..--_~-~~1---¾---~--+------t----,t-:-----t--....:\\-t-----J 
rw ·.\ .. f~ / ~ r_~ ·"?11~\~-----f~r----....._~~----J--1------t----+-·---t-----11\H--__ -. 
~; 1 :-,,,, :\· \ -~ . ""'r--....._ \ 

: ~-..;) 1 1-. \ 
\ 

.. ---......_ \ 
t--+-----+---~ -----=. ,,...._ --l--4------J---+-------::::it ..... ~.::-----+----+-----t-~,r----, 

1 ~ 

.. ' 4'_._ -: , .. , •.. ~ i 

l ~- ·.. 1 

. llatrtii: 
SD • Sediment 
DS • Drum Solids 
DL • Drum Liquids 
X • Olher 

. ' 
~ma/Reason 

I I ~c.l,si1 . 

·'· . : \ 
\ 

1. , I . 
.. 

\ 
\ 

~\ 
PW• 
GW• 
SW· 
SL • 

Potable Water 
Groundwater 
Surface Water 
Sludge 

S • Soil 
W • Water 

Special lns~ctlons: 
Do /1 SI r,s 1 "~ 

At. c,.. l'AL4 l'1 £1'E.LJ FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 

0 • Oil CUSTODY II 
A • Air I 

Rellnqulshed By Dae ~ecelvedfr Date Time . Hema/Reason Rellnqulahed By Date Received By Date limo 

M,/'1,~ 'fli.'1) ~, A .J .~ ~-L' ~ll/4,/ 14 .'O I ., .. r. . I I • 
--r-, 

C 
c..: --
;ri 

~ 1"1'~/9'rb 
-------------------

I) 
l1 
0 
0 -_, 



111119101'-' an, ft! -
REAC, t=dison, N.J. 
EPA Contract 68-03-3482 

SAMPLE IDENTIFICATION 

REAC# SamoleNo. Samollna Location Matrix Date Collected 
# of 

Bottles 
Container/ 

Preservative PGfJ 
A l t:, 15""1 lLIAII S1t1.1JJ ihl1U41rJ. s 1J1,1/t:i"f 'I ll:C ~, I - X 
A 2-, 1,0 LYS"1 J (1-~ 1

) iJAITH'A "F.JJ 
., . 

A-1.., 7bl e,o L A- nuA no 
A- '.:ti, 7 "'l.. f1J L ~ B ·n,JA:,U 
1r1-,1, 3 co L c:_ r P...£ R- n,, ,.I/ \ I ,v I/ \ I, 

' I 

............... ...... 

------ ~ 
--.........__ 
~ 

.............__ 
--.....___ 

--r-----.._ 
~ 1 ;::--__ 

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

Matrix: 
SO - Sediment 
OS - Drum Solids 
OL - Orum Liquids 

PW­
GW­
SW-

Potable Water 
Groundwater 
Surface Water 

s 
w 
0 

Soil 
Water 
Oil 

Special Instructions: 
PL-~Ast ~lt..filr t;Aif! SAMl'c..i -~ or: 

X Other SL · Sludge A Air Pl ·- -r,.1£ l 1~/N .1 l 1--s- J t-111-5 /'11 ~T. 
f1 i f'1 )0 mi. lLEA ": s·,t/t"O ll~S l--£MT 

ltems,Reason Relinquished ~y Date Recei~ed By Date Time Items/Reason Relinquished By 

At I lh-M"/)I 11,M,I- <J/1,1/:, 
-\- .. I -~ ,:, 1\1· ~ 1 /..JMAI.A k II /'U 

OJ 

(] 1{ A~l.11 ~ ~- l°i\ 10:0·1,. ,,., 
(/ J 

\ 
\ 
\ 
\ 

\ 
\ 
\ 
\ 

\ 
\ ~ 

'{~rt7 
\ 

\ 
~ 

\ 
~ 

\. 

------ '\. 

-

----- ........._ '\. 

------ "'" ~ 
FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 
CUSTODY# 

Date Received By Date Time 

tJ ... -. ..... 
l".! 1:: 
C 



••<+·, rd' et t:4-"&'•j wt♦ 1ST 7&5 Si 7 1 1 t& I . 
".,I 

Roy F. Weston, Inc. 
REAC, Edison, N.J. 

E,/.1, /'1li,Etu1~e': - Sd/L FL-vf II 
CHAIN OF CUSTODY RECORD/LAB WORK REQUEST /1vll- /0 ? 

EPA Contract 68-03-3482 

()WtA :;:::~: ::~r: -fl: 3iJ - IJ'f~ - Op/- 6oH -o~ No· 9 2 2 0 
RfWContacl: _ _ IJ¥ Phone: - f..-.._U- 'fz_.( 7 . _J_ 

SAMPLE IDENTIFICATION 

Matrix Date Collected 
# or _l.Ontalner / TPH 1AEAC II SamoleNo. Samollna LocaUon Bottles Preaervallve 

.,/L 8 l -Z.. , 7 S'1'i Ct.t~ SAND IJ"1UK. c; if 'l7/i, :] " 1)1; 4/ / - )( 
.., R. C. z., 1, O LYJJM 3 {3-f'J ii~ - ~-1 ., 

...,/ 8.l2' 1, I C-'L A ff,EA-~ 
✓ / BC l., 1, '2 COL iJ 11l£A TEI 
V rl (. 2-6 71,, 1 t.d L f -rt,,£tf£:,l 1 / ~v t / ,1 ~/ \{ 

~ 

----- --r--. 
--.........__ 

- ------ --............. ~ 
0 ------N ....._____ 

A-,,.,, - ---.....:..:-,,, 
---............ 

.............. 

'"'--

Matrix: 
SD • Sediment 
OS · Drum Solids 
DL • Orum Liquids 

PW­
GW­
sw. 
SL 

Potable Waler 
Groundwater 
Sur1ace Waler 

s 
w 
0 
A 

Soil 
Water 
Oil 

Special lnslrucllons: 
~ f1 e/A.ls :; As, (k, ·l.,, R, CA., Hf 

X 01 her SI d u ge Ai r Hll'I 0/.I A- t ti. 
Ple4s-c "o Ms/hSD ""' /11..L P,-4/L.AlffiE/Z) e. S 1'1P 

ltemt/Reaaon Rellnqulshed By Date Received By Date Time ltema/Reaaon Rellnqulahed By m,,~~ 11. flu/.- ~l 1/; '1 
:, 

- " ..J111Jf~ u ,l ,JO-f 1 1)9_:J., - - I I. ~ - - - - - - -

ANALYSES REQUESTED 
SHEET NO. OF __ 

TI l. CF_ l kel,ch--. 
'ti \[ X 

-

, ' ,, ,, 

--..._ 
FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 
CUSTODY# 

Date Received By Dale Time 

--("') 

,·,,) 
~ 

-~-·-

·-
I 

~ if: 

. 

~ 

7 LJ_ - - - -



---·-­Roy f..... ston, Inc. 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

SAMPLE IDENTIFICATION 

AEAC II SamoleNo. Samollnn Location Matrix Dale Collected 
lot 

BottlH 

.I JI 265'14 ACA 50/L s «hvl'l'f ., j z.., .f 57) 41.f" A- I S:tA SQ_[ L I 

✓ .8 2., S'S- I 'IO 11 / 10 IA SIIL 
v Bi ,sr 2. ftJA 'upA SIJ IL 
✓ 82,sr-1 7oA- 'JO PA S 1/L 
./ B2,SS"'I 6()A j '{0 p/,f SOIL I 

Pf.vrAIACA SIIL I/ J .c,/) 2 ,ssr 1 
l-t- HJ I Mll) I I/ 

--.........._ 
~~ 

---- ----t-1 --------0\ ----,Ill, 

~ -----N --.J 

I 
Matrix: Special lnslrucllons: SD. Sediment PW- Potable Waler s Soil 
OS· Drum Solids GW- Gtoundwaler w Water 
DL · Drum Liquids SW- Sur1ace Waler 0 Oil 
X . Other SL · Sludge A Ajr 

_1;011talner /_ 
Uve 

'/~61 -
I 

, I 
' I 

r---.. M~A. 
--=--

- , . I - - -
No: 9487 

SHEET NO._/_ Of L 
ANALYSES REQUESTED 

1/J>I ~ ,r;,TA--£:1 
x \ I -

\ . ----
\ 
\ 
\ 
\ - -,~ \ ./ 

\ / -· 

' \ 
\"'7A . -

'\" ~ 
\. .. 

~ ... 

\. 
' ----- ~ ----- '\. • --:._____ '\. --·-
~ -

FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 
CUSTODY# 

Received By Date Time llem1/AeHon AeUnqul1hed By Date Received By Date Time 

______ .,_ _____ _ 
---1-- --·- -·---- ---•--

1------ ------1-- ------1----J..---U----- --------1--- -------1-----1--~ 
-----,·---



CHAIN OF CUSToc·~ Rl:CUHU/LAt, WUHI\ Ht;YUl;;:i 1 r" ~ lJ I( 
Roy,.....1V eston, Inc. 

PN>jo<1Namoc ~ iVOIJD PfUD(IC/T ; 
.. 

AEAC,E Jison, N.J. 
No: 10358 EPA Con ract 68-03-3482 

Project Number: ~g- Ott I - Pd J - ~U ,: ~£ 
RFWContact: I PhonJ: tJf Z-Y .(J 

SHEETNO._l_O 
ANALYSES REQUESTED SAMPLE IDENTIFICATION 

F _, 

Matrix Date Collected RfJ!e 
.l,,Oftlaln!f / -K 111/J ll,i,, ~p•y ) REAC II San "'l•No. Samnllna locellon 

rJJ~c A.n ,,s,1 111'1 C4MI' ✓ s 'I/JL/'i't .. , 'I. I tJ:J::,.1 I - '-J. '5( \ ·-A~8 !, S'1 I IBC/ (.4MI ./ 
, 

\ 1 

A°.6 ~651S IC'-1 u11I' ~ \ 
A'. B tz ,.s-,1 1A ii Cl>N I' / \ 
A: 6 2,,01 28'1 CIJhP / ' \ I· 

A.6 2.,,01 l C.'I CIJMI' ✓. !· \ 
A 1:s 12.,,,' 3A L/ CAIMI' / \ 
". a 2,,,s- 38'1 ~MP ✓ \· 
A~a l2,' '" 3C'I tlJ/11/J ✓ :, \ , ' 
A.6 2,,21 'Ill L/ UMP./ \ ~ 

A.A 2,,21 481./ UMI' -✓ \ ~ 
0 A: 6 2., C.J I 't C.'t C41'1/' / ' ·~ ..., 
I~ A."6 t,,Jr SA'I e,,11p/ \ 0) 

"" A.a z.,, 39 51.l'I C-iJH JJ / I \ 0 

"" A.d 2.' ''t.J SC'/ CDMP ./ \ ..J 

A: 6 lt. I. 11-, I. A 'I ~MP/ \ 
IA.A ~,,.:< 66'{ (,,oMf / ~ 

" A.A 111..110 !CY UMP '\. 
t-•-

A.{) ~61l'1 7AY Ul'fl' / \ 
A]J ,,, , , 7fJ'I C4Mf' ✓ 1 ~ 1 / 1 11 1 [/ 

I ,v 'LI 
,,,,. 

\ I 

Matrix: Special Instructions: -J 
SD • Sediment PW- Potable Water s . Soil * :: AJ,IJ AJJ ~03 ~, TtµJ pc,'f I TOT f, FOR SUBCONTRACTING USE ONLY 
OS· OrumSolitlli GW • , Gtoundwaler W- Water FROM CHAIN OF 
DL. Drum Uqul:Ss SW • · Surface Water 0 . Oil As, Ck, z,. 1 a~ so., -t • Tfll, c ic, rru CUSTODY M 
X • Olh■r SL· Sludge A . Air 

lt~m•/ReHor Rellnqul1hed By Date Received By Date Tim• llem1/Rea1on Rellnqul1hed By Data Received By Dale Time 

MIi A... A I J M.rto~ 'llli-1 ~ .R /-', .. -- ,,, JI~ - J tJII,! ,l 11 
. ~ __ .... .,, - ~ . -. ,p 

\1..1 
I~ 

cD 
1i.... 
~ 

' ,~ I°- # .D C. µ]FF/ . 
I 

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



- - - - -Roy ~- }eston, Inc. 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

SAMPLE IDENTIFICATION 

REAC II Samnle No. 

A.6 2 e,12.t 
A.A 01'1SY 
A.-Ao,,sa 
A. 8 d 'i 'JI., 2 

f\-.. 
......... 

""" ............... 
.............. 

I -. -t-

C ... .., 
CD .... 
0 .._, 
0\ 

Matrix: 
SD • Sediment PW­

GW• 
SW· 
SL· 

OS • Drum Solidi 
DL • Drum Uquid1 
X • Other 

Semolina Location Mallla 
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Southwest Research Institute 
PO Box 28510, 6220 Culebra 
San Antonio, TX 78228-0510 

Atm: Jo Ann Boyd 

Roy F. Weston, Inc. 
GSA Raritan Depot 
Building 209 Annex (Bay F) 

c 2890 Woodbridge Avenue 
Edison, New Jersey 08837-3679 
908-321-4200 • Fax 908-494-4021 

Project # 3347-040-01-0026, Penta Wood Products(Enginecring) 

August 23, 1994 

As per Weston REAC Purchase Order number 08-30555, dated 08123/94,please analy?.e samples according 
to the following parameters: 

Analysis/Method Matrix # of samples 

Metals As,Cu,Zn/6010 Soil 76 

TCLP Metals As,Cu,Zn/6010 Soil 22 

Metals Fe/6010 Soil 10 

TPH/SW-846-9071 Soil 32 

Ammonia/350 Soil 44 

Anions Cl,NO3,S04/300.0 Soil 44 

TKN/351 Soil 44 

Ortho phosphate/365 .2 Soil 44 

Total phosphorus/365.2 Soil 44 

Waler Holding Capacity/ASTM 2980-71 Soil 44 

Cation Exchange Capacity /SW-846-9081 Soil 54 

TOC/SW-846-9060 Soil 10 

Data package as per attached Deliverables Requirements 
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RoV F. Wuton, Inc. 
GSA Raritan Depot 
Building 209 AMex (Bay F) 

• 2890 Woodbridge Avenue 
Edison, New Jersey 08837-3679 
908·321-4200 • Fax 908-494-4021 

Samples arc expected to arrive at your laboratory September 2, 1994. All applicable QA/QC (MS/MSD) 
analysis will be performed on each of our sample matrix. Preliminary results tables including MS/MSD's plus 
a signed copy of our Chain of Custody are due at REAC ten working days after sample receipt, with the 
complete data package due twenty one working days after sample receipt. The complete data package must 
include all items on the deliverables checklist. 

SAMPLES MAY BE DIOXIN CONTAMINATED. 

Should any questions or problems arise conceming tbis project,please call John Johnson at (908) 321-4248 
or fax to (908) 494-4020. Any billing question, please call Cindy Snyder at (908) 321-4296. Thank you 

George Armstr0ng 
Data Validation and Repon Writing Group Leader 
Roy F. Weston, Inc. I REAC Project 

GA: jj Anacbrnenrs 

cc. R. Singbvi 
H. Allen 
Central File 
0026.CON3 

V.Kansal 
Subcontracting File 
M. Van Clef 
T. Mignone 

OOOG3 

C. Snyder 
M.Mobn 
G. Armstrong 

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



I 
I 
I 
I 
I 
I 
1· 
I 
I 
I 
I 
I 
I 
I 
I 
1: 

I 
I 
I 

SEr, T c Y : ·=>WR l 

September 30, 1994 

Weston 
Roy F. Weston, Inc. 
CSA Raritan Depot 
2800 Woodbrid&e Avenue Bldg. 209 AMex (Bay F) 
Edison, NJ 08837-3679 

Attention: 

Subject: 

Mr. Chandra 

Response for Penta Wood Treat.ins Site 
SwRI Project Number: 01-6421-01 l 
SDG: 26.149 & 267S9 . 

Dear Mr. Chandra: 

In response. to the questions concerning the above referenced case, we arc submitting the 
following: 

Item 1 
MS/MSD Table indicating the amount of spike added ete. for TPHC. 

Response 
This is stm being worked on, however, it will be sent u soon u it's done. 

Item 2 
Percent solid worksheet for TPHC, Metals, CEC and TOC. 

Response 

Item 3 

Percent solids worksheet for Metals, CEC, and TOC are Joca1ed on page 020032 of the data 
deliverables. 

Clarification and the basia of MDL DATA for CEC & TOC with- emphasis on whether or 
not MDL for CEC & TOC are adjusted for & solid and other related factors. 

Response 
This is still beina worked on, however, it will be sent as soon as it's done. 

00066 
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Response Weston eJ-601-011 
Sept.ember 30, 1994 
Pa1e2 

Jtem4 
Please include lhe manner in which the flnal result is derived for CEC & TOC providing a 
specimen cumple of caJculBlion of our sample. 

Responae 
See attached sheet for TOC and CEC samples calculations. 

If' you should have any questions, or need additional information, please do not hesitate to 
call me at (210) 522·2169 or by FAX at (210) .522-2021. 

Sincerely, 

~~ Pc(~~ 
,hl\.Jo Ann Boyd 
U Group Leader, QAU 

JAB/mjp 
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SOUTHWEST RESEARCH .INSTITUTE 
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September 30, 1994 

Weston 
Roy F. Weston. Inc. 
GSA Raritan Oe?ot 
2800 Woodbridae Avenue Bldg. 209 AMex (Bay F) 
Edison, NJ 08837-3679 • 

Attention: 

Subject: 

Mr. Chandra 

Response for Penta Wood Treating Sir.e 
SwRI Project Number; 01-6421-01 J 
SOG: 26549 & 26759 

Dear Mr. Chandra: 

· In response to the questions concerning the above referenced case. we are submiuing the 
following: 

hem 1 
MS/MSD Table indicatin1 the amounr of spike added etc. for TPHC. 

Response 
This information is on the raw data (page 30002) for both SDGs. 

lteml 
Percent solid worksheet for TPHC, Metals, CEC and TOC. 

Response 

Item 3 

Percent solids workihect for MeiaJs, CBC, and TOC are located on page 020032 of the dua 
de I iverables. 

Clarification and the buis of MDL DATA for CEC & TOC wirh emphasis on whether or 
not MDL for CEC & TOC are adjusted for & solid and od\er related fae10rs. 

Response 
Yes, MDL for CEC & TOC are adjusted for & solid and other relaled flCIOrs. 

8AN ANTONIO, Tl!JtA8 

MOUSTOIII, ffll"6 e DE TflOIT. illllCNIQAN • WA8HINOTON. DC 

UOUG9 
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Raponse Weston 01-6421~ll 
September 30, 1"4 
Pqe2 

lltrn 4 
Please Include the manner in which the final result i1 derived for CEC & TOC providing a 
specimen example of calculation of our sampJe. 

Raponse 
Example calculation for TOC sample 26759. 

mg/kg from curve = (817.8 • 1.025879) + 10.002 = 
838.96384 + 10.CXJ2 -= 848.965&4 

(mg/kg from curve • Injection Vol)/(Sample Wt. • !,Solids, decimal) s­

ffll/k& TOC 

(848.96584 • 40)/(12.94 • .9939) = mslka TOC 

33958.633/12.861066 = 2640.4213 ma/q TOC 

round t0 3 sia. figs. = 2640 mg/q roe 

Example caJculation for CEC sample 26759. 

4.91 ug/mL "'S OF• lOOmL = 628 Ua/1 
3.99531 • 27,775 

100 

628u1/1 X 1 mole X 1000mo1e a 0.027 ~ = 0.027..mcg 
22989770 ug Na 1 mole I I 

Cation Exchan1e Calculation: 

Na 
Oinstr ug/ml X FY ml =Oue/g 

IWtg X 41 ,SQlw 
100 
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Respoose Weston 01.01-011 
September 30, 1994 
Paae3 

0 uc/g X l mole X lQOOmrngte m mmoie 
22989770ug Na 1 mole 1 

mmolc Na = meq Na 

mmots c MG 
I I 

If you should have any questions, or need additional information, pleue do not hesirare 10 
call me at (210) 522·2169 or by FAX aI (210) 522·2021. 

Sincerely, 

a~t 
JAB/mjp 
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September 13, 1994 
Analyticai Report Summary 
Penta Wood Products 
WA# 0-026 

On 8/29/94 the REAC High Hazard lab received a total of 5 soil 
samples for PCP analysis by SIM on chain of custody 9219. 

There were no apparent problems with the analysis. 
recoveries were within the CLP limits of 17 to 
surrogate recoveries were within the CLP limits. 

Both MS/MSD 
109 % • All 

The untreated sample result was 130 ppm; the treated samples ranged 
from 11 to 39 ppm. All MDLs were in the 5 ppm range. Both the lab 
blank and the sample labeled "clean sand untreated" were clean. 

Calibrations were fine. 



EXTRACTION PROCEDURE: 

Ten·grams of sample was spiked wfth the surrogate (500 ul of 
a 1000 ppm standard of 2,4,6-Tribromophenol) , mixed with -
10 g anhydrous sodium sulfate, and extracted four times with 
20:80 acetone:methylene chloride. The four extracts (25, 25, 
25, and 25 ml) are combined, and 1. O ml is drawn off for 
analysis. Before injection on the mass spectrometer, 20 ul of 
200 ppm dlO Phenanthrene internal standard is spiked into the 
1.0 ml extract. 

ANALYSIS PROCEDURE: 

An HP 5971A Mass Selective Detector; equipped with a 5890 
series II GC, a 7637A autosampler and controlled by HP­
ChemStation/Windows/DOS 5. 0 software driven IBM-Compatible 
computer is.used to analyze the samples. 

The instrument conditions are: 

Column Restek Rtx-5 (SE-54 
meter X O. 25mm ID, 
thickness. 

equivalent) 30 
0.50 um film 

Injection Temperature 
Transfer Line Temp. 
Temperature Program: 

2900 C 
3150 C 

Initial temp= 1000 C 
Initial time= 0.5 min 
Level Rate (C/min) Final Temp. ( C) 

305 
Time (min) 

*2.00 
1 

Splitless injection 
Injection Volume 

EM Voltage 
Column flow 

30.00 

Split time= 0.88 min 
2.0 ul 

350 above tune (-2150 EMV) 
0.95 ml/min EPS enabled. 

Final 

* May be shortened/lenghthened 
contaminants etc. 

depending on matrix 

The GC/MS system was calibrated using 6 standards at 0.5, 1.0, 
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5. O, 10. O, 25. O, and 50 ug/ml standards. All samples are 

1 quantititated using the average response factors from the 
calibration range. The calibration allows a detection limit of 
5. O ppm each compound (based on dry weight) in soil. Before 
analysis each day, the system is tuned to DFTi?P and passed a I 
continuing calibration check analyzing a 5.0 ug/ml standard. 
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Since this is a non "CLP" and field procedure, these are the QA/QC 
criteria that were be adopted for calibration range, calibration 
check, and DFTPP etc. 

Calibration Range: all compounds must have a %RSD of less 
than 30 %. Compounds not meeting this criteria, and detected 
in samples will be marked as ".J" which are quantitiated using 

· this calibration range. 
All samples are quantitated using the average response factors 
from the calibration range. 

Continuing Calibration: A 5. 0 ppm continuing calibration 
standard is analyzed daily to monitor the stability of the 
instrument as demonstrated by the calibration range. A 
continuing calibration will be analyzed once per 24 hours 
(daily). All compounds must be less than or equal to 25% 
Diff. The continuing calibration check is not used for 
quantitiation, just as a check on the calibration range and 
instrument stability. 

DFTPP: A 50 ppm dftpp standard will be analyzed once per 
day /or 24 hour clock. The Dftpp must pass CLP criteria. 
Al though this criteria is somewhat redundant since we are 
using SIM, it is a good standard method to check system 
performance. 

MS/MSD pairs and BLANKS: One MS/MSD. pair and a blank are 
required per 20 samples. The MS/MSD is prepared by extracting 
one sample in triplicate, but spiking two replicates with 500 
ul of 2000 ppm Pentachlorophenol. The recoveries and 
concentration will be based on "dry weight" basis of the 
sample. The following approximated BNA/CLP percent recovery 
criteria have been adopted for the MS/MSD compounds: 

Pentachlorophenol 

% Recovery 
Limit 

56 - 162 
RPD 
47 

The RPO limit was chosen from CLP MS/MSD QA/QC criteria. The PCP 
recovery was determined from 37 MS/MSD pairs analyzed from over 500 
Penta samples analyzed at the High Hazard Lab. These limits should 
not be used to validate or invalidate data, but should be used as 
a guide to compare the data to "CLP type" QA/QC requirements. 

A blank which consists of blank sand, extracted in the same 
manner as the samples will be analyzed with each batch of 40 
samples. 

SURROGATE RECOVERIES: 
to 151 % were used as 
from this procedure. 
Penta samples analyzed 

Field surrogate recoveries of 43% 
a guide to check the recoveries 
These 1 imi ts were based on 2 79 

at Brunswick using this method. 



I 
INSTRUMENT SCANNING IONS/COMPOUND LIST: DETECTION LIMIT. I 
A copy of the method is submitted with the calibration range data. I 
Minor adjustemnts may be made during analysis to facilitate 
quantitation and integration of samples due to anamolous matrices. 
An example of the minor adjustments consists of I 
lenthening/shortening the final time of the temperature program. 

The SIM ions are placed into 1 group. The group contains 9 ions 

1
. 

that are characteristic, or present in the compounds of interest. 
I have included 3 ions from each compound. The following table is 
a list of each compound and the identification ions quantitation. 

PCP ANALYSIS COMPOUND LIST 
BRUNSWICK MOBILE HIGH HAZARD GC/MS LAB 

Compound Name Quant Ion Identification ions 
=============-=======-=========================================== 
dl0 Penanthrene {IS} 
2,4,6-Tribromophenol {SURR} 
Pentachlorophenol 

188 
330 
266 

188, 94, 80 
330, 332, 143 
266, 268, 264 

The detection limit for each compound will be 5.0 ppm in soil based 
on dry weight. Naturally detection limits will be raised if the 
sample analytes are too concentrated, or due to matrix 
interferences, such as 100 % oil or other "pure product" matrices. 
Samples may be diluted because of the extract color which usually 
indicates a "hot" sample. 
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for QA/QC heads: 

The concentration of detected compounds is calculated using the 
following equation: 

DF X Au X Iis X Vt 
Cu=-------------------

Ais x ARF x Vix W 

where 
DF = Dilution factor of extract 
ARF = Average response factor from calibration range 
(unitless) 
Au = Area of analyte 
Ais = Area of internal standard 
Iis = Mass of internal standard (ng) 
Cu = Concentration of analyte (ug/Kg) 
Vt = Volume of extract (uL) 
Vi = Volume of extract injected (uL) 
W = Weight of sample 

Response factor calculation: 

The response factor (RF) for each specific analyte is 
quantitated based on the following equation 

Ac X Iis 
RF=------------

Ais X le 

where, 
. 
RF= Response factor of analyte 
Ac= Area of analyte 
Ais = Area of internal standard 
Ic = Mass of the analyte 
Iis = Mass of the internal standard 

The average response factor ARF is calculated from the average from 
the 5 points on the calibration range. 

The sample concentrations are corrected for% solids 



Sample ID 

BLANK 166 
A26759 
A26760 
A26761 
A26762 
A26763 

Table 1.1 Results of the Pentachlorophenol Analysis 
WA# 0-026 Penta Wood Products 

Based on Dry Weight 

·Location 

SAND BLANK 
Clean Sand Untreated 
LYSIM 3 (3-5') Untreated 
Col A Treated 
Col B Treated 
Col C Treated 

Cone. 
mg/kg 

ND 
ND 

130 
39 
27 
11 

A:\MPEN1\MPNRES01.WK3 

MDL 
mg/kg 

5.0 
5.1 
5.2 
5.4 
5.4 
5.2 
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Table 2.X Results of the Surrogate Recoveries in Soil Samples 
WA# 0-026 Penta Wood Products 

Sample ID 
BLANK 166 
BLANK 166 MS 
BLANK 166 MSD 
A26759 
A26760 
A26761 
A26762 
A26763 
A26763 MS 
A26763 MSD 

2,4,6-Tribromophenol 

A:\MPEN1\MPNSUR01.WK3 

2,4,6-Tribromophenol 
% Recovery 

83 
89 
88 
66 
90 
76 
86 
85 
94 
98 

QC LIMITS 
10 - 123 

D ~,-(t("°> 
~J, -·-



Spike 
Sample ID Added 

mg/kg 

BLANK 166 96.1 
A26763 104 

A:\MPEN l\MPENMSD.WK3 

Table 2.X Results of the MS/MSD Analysis for PCP In Soil Samples 
WA# 0-026 Penta Wood Site 

Baaed on Dry Weight 

Sample MS MSD MS MSD Recovery 
Cone. Cone. Cone. %Rec. %Rec. Limits 
mg/kg mg/kg mg/kg 

ND 90.8 91.0 95 95 17-109 
11.0 90.3 105 76 90 17-109 

D s:;oe:J 

I 
I 

RPO 

I Limits %RPO 

47 0 

I 47 17 
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Data File 
Acq Time 
Sample 
Misc 

Method 
Title 

bundance 

1000000 

500000 

0 

DFTPP 

: D:\083094\9901001.D 
: 30 Aug 94 9:47 pm 
: SONG DFTPP STD 
: 08/30/94 MS TUNE CHECK 

: C:\HPCHEM\1\METHODS\PEN0830.M 
: BRUNSWICK Creosote Calibration SIM Method 

TIC: 9901001.D 

Operator: Syslo 
Inst 5971A MSD 
Multiplr: _ 1. 00 

ime--> 11.50 12.00 12.50 13.00 
undance 

80000 
69 

60000 51 

40000 

20000 

0 
/z--> 50 

Scan 1267 (12.399 min): 9901001.D 
1 8 

127 

110 

255 

442 

296 323 3§~2 423 

100 150 200 250 300 350 400 

Peak Apex is scan: 1267 

Target 
I 

Rel. to 
I 

Lower 
I 

Upper 
I 

Rel. Raw; Result 
Mass Mass Limit% Limit% Abn% Abn•. Pass/Fail ·.·, ----------------------------------------------------------------------

51 198 30 80 58.8 55296 PASS 
68 69 0 2 o.o 0 PASS 
69 198 0 100 85.9 80744 PASS 
70 69 0 2 o.o 0 PASS 

127 198 25 75 55.2 51936 PASS 
197 198 0 1 o.o 0 PASS 
198 198 100 100 100.0 94024 PASS 
199 198 5 9 6.7 6337 PASS 
275 198 10 30 19.5 18360 PASS 
365 198 1 100 1.9 1813 PASS 
441 443 0 100 87.4 10093 PASS 
442 198 40 110 69.3 65120 PASS 
443 442 15 24 17.7 11547 PASS 

----------------------------------------------------------------------
9901001.D PEN0830.M 
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DATE: 

TO: 

FROM: 

Roy F. Weston, Inc. 
GSA Raritan Depot 
Building 209 Annex (Bay F) 

® 2890 Woodbridge Avenue 
Edison, New Jersey 08837-3679 
908-321-4200 • Fax 908-494-4021 

December 14, 1994 

R. Singhvi EPA/ERT 

V. Kansal Analytical Section Leader J(~ n:J J:;,,,t,,Wt:x/ 

SUBJECT: DOCUMENT TRANSMIT! AL UNDER WORK ASSIGNMENT # 0-026 

Attached please fmd the following document prepared under this work assignment: 

Penta Wood Products Site- Analytical Report 

Central File WA# 0-026 
T. Mignone 
G. Armstrong 
H. Allen 

(with attachment) 
Task Leader 
Data Validation and Report Writing Group Leader 
Work Assignment Manager 
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ANALYTICAL REPORT 

Prepared by 
Roy F. Weston, Inc. 

Penta Wood Products 
Siren, Wisconsin 

December 1994 

EPA Work Assignment No. 0-026 
WESTON Work Order No. 03347-040-001-0026-0l 

EPA Contract No. 68-C4-0022 

- ____ , Jf...l·. 4 
I. l /,,.._")~·: ,, __ :------·(: 

T. Mignone :J 
Task Leader 

V. Kansal 
Analytical Section Leader 

a~~ 
R. M. Sbapot (! 
Program Manager 

Submitted to 
H. Allen 

EPA-ERT 

Dite ' 

1dtb 
Date 

Analysis by: 
REAC. 
SWRI 

Prepared by: 
L. Sun 

Reviewed by: 
G. Armstrong 
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INTRODUCTION 

The REAC Laboratory, in response to ERT work assignment #0-026, provided analytical suppon for 
samples collected from the Penta Wood Products Site, Siren, Wisconsin. This suppon included subcontracting 
of environmental samples as described in the following table. The suppon also included QA/QC, data review, 
and preparation of an analytical repon containing a summary of the analytical methods, the results of analyses, 
QA/QC methods, and the QA/QC results. 

The samples were treated with procedures consistent with those described in SOP #1008 and are 
summarized in the following table: 

coc # Number 
of 

Samples 

9217 8 

10251 20 

10250 4 

9218 12 

10246 18 

9216 4 

10247 9 

6 

REAC-HHL 
TKN 
TOC 
TPH 

Sampling Date Matrix 
Date Received 

10/24/94 10/25/94 Water 

10/23/94 10/26/94 Soil 

10/23/94 10/23/94 Soil 

10/23/94 10/26/94 Soil 

10/24/94 10/26/94 Soil 

10/23/94 10/26/94 Soil 

10/24/94 10/26/94 Soil 

10/24/94 10/26/94 Soil 

REAC High Hazardous Laboratory 
Total Kjeldahl Nitrogen 
Total Organic Content 
Total Petroleum Hydrocarbons 

CASE NARRATIVE 

Pentachlorophenol Analysis - Package D138 

Analysis Laboratory 

PCP REAC 

PCP REAC-HHL 

PCP REAC-HHL 

PCP REAC-HHL 

PCP REAC-HHL 

Ammonia, Anion, SWRI 
Total Phosphorus, 
Onho Phosphate, 
TOC,TKN,TPH 

Arsenic, Copper, Zinc 

Water Holding SWRI 
Capacity 

Ammonia, Anion, SWRI 
Total Phosphorus, 
Onho Phosphate, 
TOC,TKN,TPH 

Arsenic, Copper, Zinc 

The method blank analyzed on 10/30/94 had 2.9 mg/Kg of pentachlorophenol. The positive results 
are all greater than 14.5 mg/Kg, therefore, the data are not affected. 
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B 
BFB 
BPQL 
C 
D 

CLP 
coc 
CONC 
CRDL 
DFTPP 
DL 
E 
EMPC 
J 
HHL 
IDL 
ISTD 
MDL 
MQL 
MI 
MS 
MSD 
MW 
NA 
NC 
ND 
NS 
%D 
% REC 
PQL 
PPBV 
QL 
RPO 
RSD 
SIM 

m3 
l(L) 
di 
ml 
ul 

• 

SUMMARY of ABBREVIATIONS 

Toe analyte was found in the blank 
Bromofluorobenzene 
Below the Practical Quantitation Limit 
Centigrade 
(Surrogate Table) this value is from a diluted sample and was not calculated 
(Result Table) this result was obtained from a diluted sample 
Contract Laboratory Protocol 
Chain of Custody 
Concentration 
Contract Required Detection Limit 
Decafluorotriphenylphospbine 
Detection Limit 
Toe value is greater than the highest linear standard and is estimated 
Estimated maximum possible concentration 
Toe value is below the method detection limit and is estimated 
High Hazard Laboratory, Brunswick, GA 
Instrument Detection Limit 
Internal Standard 
Method Detection Limit 
Method Quantitation Limit 
Matrix Interference 
Matrix spike 
Matrix spike duplicate 
Molecular weight 
either Not Applicable or Not Available 
Not Calculated 
Not Detected 
Not Spiked 
Percent difference 
Percent Recovery 
Practical quantitation limit 
Parts per billion by volume 
Quantitation Limit 
Relative percent difference 
Relative Standard Deviation 
Selected Ion Mode 

cubic meter kg 
liter g 
deciliter cg 
milliliter mg 
microliter ug 

ng 
pg 

kilogram 
gram 
centigram 
milligram 
microgram 
nanogram 
picogram 

denotes a value that exceeds the acceptable QC limit 

Abbreviations that are specific to a particular table are explained in footnotes 
on that table 

Revision l l/ l 7 /94 
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Extraction Procedure 

Analytical Procedure for PCP in Water (SIM) 
. (REAC) 

· One liter of sample was spiked with 2,4,6-tribromophenol as a surrogate, and extracted with three 60 
ml ponions of methylene chloride according to Method 625, Section 10, as outlined in the Federal Register 
Vol. 49, #209, Friday, October 26, 1984. The e~tracts were combined, concentrated to 1.0 ml, an internal 
standard phenanthrene-d10 was added, and analyi.ed. 

Analytical Procedure 

An HP 5890 Gas Chromatograph, equipped with a 5970 Mass Selective Detector and controlled by 
an HP-1000 RTENM computer was used to analyze the samples. 

The instrument conditions were: 

Column 

Injection Temperature 
Transfer Temperature 
Temperature Program 

Splitless Injection 
Injection Volume 

Restek Rtx-5 (crossbonded SE-54) 
30 meter x 0.25mm ID, 0.50 µm 
film thickness 
260° C 
260° C 
100° C for 0.5 min 
30 °C/min to 305° C 
hold for 5 min 

Split time = 0.75 min 
2 µl 

The GC/MS system was calibrated using 6 pentachlorophenol standards at 0.5, 1.0,5.0, 10.0,25.0,and 
50.0 µg/ml. All samples were quantified using the average response factor obtained from the calibration range. 
Before analysis each day, the system was tuned with 50 ng deacflurotriphenylphosine (DFTPP) and passed a 
continuing calibration check when analyzing a 5.0 µg/ml standard mixture. 
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The pentachlorophenol results are listed in Table 1.1. The concentration of the detected compounds 
was calculated using the following equation: 

where 
Cu = Concentration of target analyte ( µg/L) 
OF = Dilution Factor 
A,. = Area of target analyte 
Iis = Mass of specific internal standard (ng) 
vi = Volume of extract (µl) 
Ais = Area of specific internal standard 
RF = Response Factor (unitless) 
RF ... = average Response Factor 
V; = Volume of extract injected (µl) 
Vo = Volume of sample (ml) 

The RF... is used when a sample is associated with an initial calibration curve. The RF is used when 
a sample is associated with a continuing calibration curve. 

Response Factor calculation: 

The RF for each specific analyte is quantitated based on the area response from the continuing 
calibration check as follows: 

where 

RF = Response factor for a specific analyte 

~ = Area of the analyte in the standard 
Iis = Mass of the specific internal standard 
Ais = Area of the specific internal standard 
le = Mass of the analyte in the standard 

RF = 
RF1+ ... +RF,. - n 

and 
n = number of Samples 

Rev. 7 / 11 /94 
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Compound Ouantitation Ion Ions in Group 

2,4,6-tribromophenol (SURR) 330 
pentaehlorophenol 266 
d10-phenanthrene (IS) 188 

143,330,332 
264,266,268 
80, 94, 188 

00005 



Analytical Procedure for Pentachlorophenol in Soil (SIM) 
(HHL) 

Extraction Procedure 

Ten grams of sample was spiked with the surrogate 2,4,6-tribromophenol, mixed with 10 g anhydrous 
sodium sulfate, and shaker extracted four times with 25 ml ponions of 1 :4 acetone:methylene chloride. A 1.0 
ml aliquot was spiked with the internal standard phenanthrene-d10, and analyzed. 

Analytical Procedure 

An HP 5971A Mass Selective Detector equipped with a 5890 Series II GC, a 7673A autosampler and 
controlled by an HP-Chem Station/Windows/DOS 5 .0 software driven IBM compatible computer was used to 
analyze the samples. 

The instrument conditions were: 

Column 

Injection Temperature 
Transfer Temperature 
Source Temperature 
Analyzer Temperature 
Temperature Program 

Splitless Injection 
Injection Volume 

Restek Rtx-5 (crossbonded SE-54) 
30 meter x 0.25mm ID, 0.50 µm 
film thickness 
290° C 
315° C 
240° C 
240° C 
100°c for 0.5 min 
30° C/min to 305° C 
Hold for 2 min. 

Split time = 0.88 min 
2 µl 

The GC/MS system was calibrated using 6 pentachlorophenol standards at 0.5, l.0,5.0, 10.0,25.0,and 
50.0 µg/rnl. Before analysis each day. the system was tuned with 50 ng decafluorotriphenylphosphine (DFTPP) 
and passed a continuing calibration check when analyzing a 5 µg/ml standard mixture in which the responses 
were evaluated by comparison to the average response of the calibration curve. 
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Toe pentachlorophenol results, based on dry weight, are listed in Table 1.2. The concentration of the 
detected compounds was calculated using the following equation: 

C = __ D_F_x_A_,._x_I_11x_V,_ 
• A"xRF _,xV1xWxD 

where 
DF = Dilution Factor 
RF... = Average Response Factor (unitless) 
Au = Area of analyte 
Ais = Area of internal standard 
Iis = Mass of internal standard (ng) 
Cu = Concentration of analyte ( µg/Kg) 
V, = Volume of extract (µl) 
Vi = Volume of extract injected (µl) 
W = Weight of sample (g) 
D = Decimal per cent solids 

The average Response Factor is used when a sample is associated with an initial calibration curve. 
The Response Factor is used when a. sample is associated with a continuing calibration. 

Response Factor calculation: 

The response factor (RF) for each specific analyte is quantitated based on the area response from the 
continuing calibration .check as follows: 

where 

and 

= Response factor for a specific analyte 
= Area of the analyte in the standard 
= Area of the internal standard in the standard 
= Mass of the analyte in the standard 
= Mass of the internal standard in the standard 

RF1+ ... +RFn 
RF_,=----

n 

n = number of Samples 

Revision of 7/12/94 
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I 
Analytical Procedure for Arsenic, Copper, and Zinc in Soil I 

The subcontract laboratory analy7.ed the soil samples for arsenic, copper and zinc, according to "Test 
Methods for Evaluating Solid Wastes", SW-846, September, 1987, Method 6010. I 

Results of the arsenic, copper and zinc analysis in soil are listed in Table 1.3. 

Analytical Procedure for Ammonia in Soil 

The subcontract laboratory analy7.ed the soil samples for ammonia, according to U.S. EPA Method 
350. This method is outlined in "Method for Chemical Analysis of Water and Waste", 1983. 

Results of the ammonia are listed in Table 1.4. 

Analytical Procedure for Nitrate as Nitrogen in Soil 

The subcontract laboratory analy7.ed the soil samples for nitrate, according to U.S. EPA Method 300. 
This method is outlined in "Method for Chemical Analysis of Water and Waste", 1983. 

Results of the nitrate are listed in Table 1.4. 

Analytical Procedure for Total Phosphorus in Soil 

The subcontract laboratory analy7.ed the soil samples for total phosphorus, according to U.S. EPA 
Method 365.2. This method is outlined in "Method for Chemical Analysis of Water and Waste", 1983. 

Results of the total phosphorus are listed in Table 1.4. 

Analytical Procedure for Phosphate as Phosphorus in Soil 

The subcontract laboratory analy7.ed the soil samples for phosphate, according to U.S. EPA Method 
365.2. This method is outlined in "Method for Chemical Analysis of Water and Waste", 1983. 

Results of the phosphate are listed in Table 1.4. 

Analytical Procedure for Total Organic Content 

The subcontractlaboratory analy7.ed the soil samples for total organic content, according to U.S. EPA 
Method 9060. This method is outlined in "Test Methods for Evaluating Solid Wastes", SW-846, September, 
1987. 

Results of the total organic content are listed in Table 1.4. 
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Analytical Procedure for Sulfate in Soil 

The subcontract laboratory analyzed the soil samples for sulfate, according to U.S. EPA Method 300.0. 
This method is outlined in "Method for Chemical Analysis of Water and Waste", 1983. 

Results of the sulfate are listed in Table 1 .4. 

Analytical Procedure for Total Kjeldahl Nitrogen in Soil 

The subcontract laboratory analyzed the soil samples for total Kjeldahl nitrogen, according to U.S. 
EPA Method 351. This method is outlined in "Method for Chemical Analysis of Water and Waste", 1983. 

Results of the total Kjeldahl nitrogen are listed in Table 1.4. 

Analytical Procedure for Total Petroleum Hydrocarbons in Soil 

The subcontract laboratory analyzed the soil samples for total petroleum hydrocarbons, according to 
U.S. EPA Method 9071. This method is outlined in "Test Methods for Evaluating Solid Wastes", SW-846, 
September, 1987. 

Results of the total petroleum hydrocarbons are listed in Table 1.4. 

Analytical Procedure for Water Holding Capacity in Soil 

The subcontract laboratory analyzed the soil samples for water holding capacity, according to ASTM 
method 2980-71. 

Results of the water holding capacity are listed in Table 1.4. 

Analytical Procedure for Chloride in Soil 

The subcontract laboratory analyzed the soil samples for chloride, according to U.S. EPA Method 
300.0. This method is outlined in "Method for Chemical Analysis of Water and Waste", 1983. 

Results of the chloride are listed in Table 1.4. 
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Table 1.1 Results or the Pentachlorophenol Analysis ror Water Samples I 

WA# 0-026 Penta Wood Produc\9 Site 

I 
Pentachlorophenol 

CONC · MDL I SAMPLE ID LOCATION (Ug/L) . (ug/L) 

1, ·-~· / 

I BLANK WBLK102694 ·ND 5.0 
A9994 DW1A0 880 52 
A9995 DW180 810 54 
A9996 DW2A0 690 50 
A9997 DW280 580 53 

I A9998 DW3A0 46 5.3 
A9999 DW380 39 5.6 
A10000 DW4A0 170 5.4 
A10001 DW480 170 5.3 

I 
I 
I 
I 
I 
I 
I 
I 

. 
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I 
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I Table 1.2 Results of the Pentachlorophenol Analysis for Soil Samples 

WA # 0-026 Penta Wood Products 

I (Results ere Based on Dry Weight) 

I Pentachlorophenol 
Cone. MDL 

Sample ID Localion (mg/Kg) (mg/Kg) %Solid 

I Blank #185 SAND BLANK 2.9 J 5.0 100 
A09970 1ACOMP2 110 6.4 75.2 
A09971 1BCOMP2 62 6.5 76.4 

I 
A09972 1C COMP2 67 6.4 72.6 
A09973 2ACOMP2 100 7.4 69.1 
A09974 2BCOMP2 45 6.6 69.6 
A09975 2CCOMP2 240 7.8 66.0 
Al19976 3ACOMP2 54 6.6 64.1 

I 
Al199n 3BCOMP2 33 8.1 59.4 
A09978 3CCOMP2 270 8.8 62.3 
A09979 4ACOMP2 240 8.5 61.7 
A09980 4BCOMP2 53 8.1 59.1 
A09981 4CCOMP2 99 7.8 62.8 

I 
A09982 5ACOMP2 80 7.8 59.4 
A09983 5BCOMP2 51 8.6 60.6 
A09984 5CCOMP2 150 7.2 61.9 
A09985 6ACOMP2 31 5.7 76.9 
A09986 68 COMP2 42 5.4 83.0 

I 
A09987 6CCOMP2 41 5.5 80.5 
A09988 7ACOMP2 49 6.1 79.5 
A09989 78 COMP2 160 5.3 79.9 
A09990 7CCOMP2 130 6.1 78.2 
A09991 8ACOMP2 180 7.0 72.6 

I 
A09992 88 COMP2 46 6.3 72.2 
A09993 8CCOMP2 92 5.4 74.0 

I 
I 
11

: 
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Tabla 1.2(Con't) Results of the Pantachlorophanol Analysis for Soll Samples I 

WA# 0-026 Penta Wood Products 

(Results are Based on Dry Waight) I 
I Cone. MDL 

sample ID Location (mg/Kg) (mg/Kg) %Solld 

Blank #186 SAND BLANK ND 5.0 100 I A26145 DS1A0 27 5.2 84.7 
A26146 DS1B0 18 6.3 83.4 
A26147 DS1C0 40 4.6 90.7 
A26148 DS2A0 18 7.7 64.8 I A28149 DS2B0 15 5.9 75.1 
A26150 DS2C0 40 5.6 81.9 
A26151 DS3A0 30 5.1 n.4 
A26152 DS3B0 28 5.7 78.1 
A26153 DS3C0 33 5.4 85.5 I A17131 DS4A0 37 7.6 52.6 
A17129 DS4B0 61 8.3 52.7 
A17130 DS4C0 29 4.8 92.4 
Blank #187 SAND BLANK ND 5.0 100 

I A09901 DC1 52 4.4 92.5 
A09902 DC2 57 4.6 88.0 
A09903 DC3 46 4.6 88.3 
A09904 DC4 45 5.6 89.6 
A09905 DC5 48 5.2 88.7 I A09906 DCB 47 4.5 88.7 
A09907 DC7 44 5.0 88.0 
A09908 DCB 40 4.7 88.5 
A09909 DC9 35 4.5 89.4 

I A09910 DT1 50 5.4 79.4 
A09911 DT2 49 5.6 79.1 
·A09912 DT3 56 6.2 79.4 
A09913 DT4 47 5.4 81.8 
A09914 DT5 45 6.4 83.5 I A09915 DT6 58 5.5 78.3 
A09916 DT7 49 5.8 81.8 
A09917 DTB 38 6.6 80.0 
A09918 DT9 46 5.2 78.7 

I 
I 
I 
I 
I 
I 
I 
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Sample ID 

AB09919 
AB09920 
AB09921 
AB09922 
AB09923 . 
AB09924 
B26145 
B26148 
B26151 
B17131 

Table 1.3 Results of the Arsenic, Copper and Zinc Analysis for Soll Samples 

WA# 0-026 Penta Wood Products Site 

(Results are Based on Ory Weight) 

Arsenic Copper 

Cone. MDL Cone. MDL 
Location %Solid (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

OT1-3 COMP 80 NO 12 27 1.3 
OT4-6 COMP 82 23 12 34 1.2 
OT7-9 COMP 61 ND 12 24 1.2 
OC1-3 COMP 90 17 11 26 1.1 
OC4-6 COMP 91 14 11 29 , . , 
OC7-9COMP 90 14 11 28 1.1 
0S1AO 84 NO 12 27 1.2 
0S2AO 38 ND 26 n 2.6 
OS3AO 65 ND 15 50 1.5 
0S4AO 79 ND 12 21 1.3 

0001.3 

Zinc 

Cone. MOL 
(mg/Kg) (mg/Kg) 

46 2.6 
45 2.5 
46 2.5 
41 2.2 
43 2.2 
44 2.2 
31 2.4 
99 5.3 
75 3., 
35 2.5 
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Table 1.4 Results or the Wet Chemistry Analysis tor Soll samples I 

WA #0-026 Penta Wood Products sne 

I 
Sample ID Method A.8 09919 A,809920 A,8 09921 A,8 09922 - I Location DT1-3COMP DT4-6COMP DT7-9COMP DC1-3COMP 

Result MDL Resun MDL Result MDL Result MDL Result MDL 

I Anal te Unit 

Ammonia mg/Kg ND 1.0 18 1.0 25 1.0 59 1.0 ND 1.0 
Chloride mg/Kg ND 0.5 130 31 130 30 120 31 40 28 
Nitrate as Nitrogen mg/Kg ND 0.5 55 31 59 30 44 31 ND 28 I Phosphate as Phosphorus mg/Kg ND 0.5 39 31 47 30 34 31 ND 28 
Sulfate mg/Kg ND 0.5 ND 31 ND 30 ND 31 ND 28 
Total Phosphorus mg/Kg ND 0.07 340 4.4 340 4.3 390 4.3 250 3.8 
TOC mg/Kg ND 500 37000 500 34000 500 45000 500 39000 500 

I TKN mg/Kg ND 2.0 1200 2.0 640 2.0 820 2.0 270 2.0 
TPH mg/Kg ND 3.4 2500 3.4 2700 3.4 2400 3.1 3000 3.1 
Water Holding Percent NA NA 8.6 NA 6.4 NA 13 NA 5.1 NA 
Ca acl 

I 
Sample ID A,8 09923 A,8 09924 826145 826148 I 
Location DC4-6COMP DC7-9COMP DS1AO DS2AO 

Result MDL Result MDL Result MDL Result MDL I Anal te Unit 

Ammonia mg/Kg ND 1.0 1.2 1.0 5.4 1.0 1200 1.0 
Chloride mg/Kg 33 27 32 27 74 29 730 64 

I Nitrate as Nitrogen mg/Kg ND 27 ND 27 ND 29 ND 64 
Phosphate as Phosphorus mg/Kg ND 27 ND 27 ND 29 1300 64 
Sulfate mg/Kg ND 27 ND 27 ND 29 ND 64 
Total Phosphorus mg/Kg 310 3.8 290 3.9 210 4.1 4300 9.1 
TOC mg/Kg 40000 500 35000 500 25000 500 25000 500 I TKN mg/Kg 240 2.0 260 2.0 300 2.0 31000 2.0 
TPH mg/Kg 2900 3.1 3100 3.1 1800 3.3 4300 7.2 
Water Holding Percent 4.8 NA 3.4 NA NA NA NA NA 
Ca acl 

I 
I Samp!e ID 826151 817131 A09925 809926 A09927 

Location DS3AO DS4AO DT1-3 COMP UN DT4-6 COMP UN DT7-9 COMP UN 

. 
·. Result MDL Result MDL Result MDL Result MDL Result MDL 

I Anal te Unit 

Ammonia mg/Kg 920 1.0 310 1.0 NA NA NA NA NA NA 
Chloride mg/Kg 430 39 110 31 NA NA NA NA NA NA 
Nitrate as Nitrogen mg/Kg ND 39 ND 31 NA NA NA NA NA NA I Phosphate as Phosphorus mg/Kg 970 39 290 31 NA NA NA NA NA NA 
Sulfate mg/Kg 270 39 100 31 NA NA NA NA NA NA 
Total Phosphorus mg/Kg 2100 5.3 680 4.3 NA NA NA NA NA NA 
TOC mg/Kg 36000 500 26000 500 NA NA NA NA NA NA 

I TKN mg/Kg 2100 2.0 5400 2.0 NA NA NA NA NA NA 
TPH mg/Kg 2700 4.0 1900 3.4 NA NA NA NA NA NA 
Water Holding Percent 4.8 NA 3.4 NA 1.8 NA 9.2 NA 5.7 NA 
Ca acl 

I 
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QA/QC for Pentachlorophenol 

Results of the Surrogate Recoveries for Pentachlorophenol Analysis in Water Samples 

· One surrogate compound, 2,4,6-tribromophenol, was added in the water samples prior to extraction. 
The surrogate recoveries, listed in Table 2.1,range from 71 to 107. All eleven surrogate recoveries are within 
acceptable QC limits. 

Results of the Pentachlorophenol MS/MSD Analysis for Water Samples 

Sample A9996 was chosen for matrix spike/matrix spike duplicate (MS/MSD) analysis. The percent 
recoveries, listed in Table 2.2,are not calculated (NC) because the analyte concentration in the sample is much 
higher than that spiked. The relative percent difference (RPD) is also not calculated because neither the 
matrix spike percent recovery nor the matrix spike duplicate recoveries could be calculated. 

Results of the Surrogate Recoveries for Pentachlorophenol Analysis in Soil Samples 

One surrogate compound, 2,4,6-tribromophenol, was added in the soil samples prior to extraction. 
The surrogate recoveries, listed in Table 2.3, range from 90 to 112. All fifty-seven surrogate recoveries are 
within acceptable QC limits. 

Results of the Pentachlorophenol MS/MSD Analysis for Soil Samples 

Samples A09978, A09988, A26153, A09906 and A09916 were chosen for matrix spike duplicate 
analysis for soil samples. The percent recoveries, listed in Table 2.4,range from 35 to 112. Seven out of eight 
percent recoveries are within QC limits. Sample A09916 did not have spike added, therefore, only one RPO 
value is reported. The relative percent differences (RPDs), also listed in Table 2.4, range from O (zero) to 13. 
All five RPD values are within QC limits. 
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Table 2.1 Results of the Surrogate Recoveries for Pentachlorophenot Analysis In Water Samples 

WA# 0-026 Penta Wood Products sne 

Sample Number 

BLANK 
A9994 
A9995 
A9996 
A9996 MS 
A9998 MSD 
A9997 
A9998 
A9999 
A10000 
A10001 

2,4,6-Trtbromophenol 

2,4,6-Trtbromophenol 
Percent Recovery 

00016 

71 
100 
82 

105 
82 

103 
73 
96 
83 

107 
104 

AcMsory QC Umlta 
19 - 122 

I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 2.2 Results of the Pentachlorophenol MS/MSD Analysis for Water Samples 

WA# 0-026 Penta Wood Products Sile 

Sample ID: A9996 

Spike Sample MS MSD -
Added Cone. Cone. Cone. MS MSD 

Sample 10 (µg/L) (µg/L) (µg/L) (µg/L) - %Rec. %Rec. 

Pentachlorophenol 5 692 523 581 NC NC 

ac Limits: RPO< 47 
%Recovery = 17 - 109 

0001'7 

% RPO 

NC 



Table 2.3 Results of the Surrogate Recoveries for Pentachlorophenol Analysis In Soll Samples 

WA# 0-026 Penta Wood Produe1s 

2.4.6-Trtbromophenol 
Sample 10 % Recovery 

Blank #185 94 
A09970 100 
A09971 95 
A09972 106 
A09973 104 
A09974 99 
A09975 98 
A09976 104 
A09977 101 
A09976 101 
A09979 100 
A09980 102 
A09981 100 
A09982 102 
A09983 103 
A09984 103 
A09985 99 
A09986 101 
A09987 102 
A09988 99 
A09989 105 
A09990 105 
A09991 103 
A09992 103 
A09993 99 
Blank #186 98 
A26145 108 
A26146 100 
A26147 105 
A26148 100 
A26149 103 
A26150 98 
A26151 107 
A26152 103 
A26153 101 
A17131 100 
A17129 110 
A17130 98 
Blank #187 90 
A09901 108 
A09902 105 
A09903 108 
A09904 105 
A09905 108 
A09906 108 
A09907 107 
A09908 108 
A09909 105 
A09910 112 
A09911 111 
A09912 109 
A09913 111 
A09914 107 
A09915 112 
A09916 111 
A09917 107 
A09918 111 

AdVlsoryQC I 10 - 123 

00018 
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Table 2.4 Results of the Pentachlorophenol MS/MSD Analysts for Soll Samples 

WA# 0-026 Penta Wood Products Site 

Results are based on dry weight 

Spike Sample MS MSD Advisory ac Limits 
Added Cone. Cone. Cone. MS MS 

Sample ID mg/kg mg/kg mg/kg mg/kg %Rec. %Rec. RPO %Rec. RPO 

A09978 153 270 330 323 39 35 11 17-109 47 
A09988 127 49 191 186 112 • 108 3 17-109 . 47 
A26153 116 33 113 119 69 74 8 17-109 47 
A09906 107 47 161 147 106 94 13 17-109 47 
A09916 # 0 49 50 50 0 17-109 47 

# Sample was not spiked; RPO was calculated based on the unsptked MS and MSD results 
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QA/QC for Arsenic, Copper, and Zinc 

Results of the Sample Spike Analysis for Arsenic, Copper, and Zinc in Soil Samples 

Sample B26145 was chosen for the sample spike analysis. Toe percent recoveries, listed in Table 2.5, 
range from 82 to 109. All three percent recoveries are within the QC limits. 

Results of the Sample Duplicate Analysis for Arsenic, Copper and Zinc in Soil Samples 

Sample B26145 was chosen for the sample duplicate analysis. Toe relative percent differences (RPDs), 
listed in Table 2.6, are 40 and 18. Toe RPD for arsenic is not calculated (NC) because both the sample 
concentration and the duplicate concentration are reponed as not detected. Toe RPD for copper is outside 
the QC criteria; according to the U.S. EPA Method 6010, no funher action is indicated. 

Results of the Laboratory Control Sample Analysis for Arsenic, Copper and Zinc in Soil Samples 

One set of laboratory control sample analysis was performed. Toe percent recoveries, listed in Table 
2. 7, range from 100 to 110. All three found concentrations are within QC limits. Toe laboratory control 
samples QC limits were provided by the subcontract laboratory. 

ooo;:o 
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Table 2.5 Results of the Sample Spike Analysis for Arsenic, Copper, and Zinc In Soll Samples 

WA #0-026 Penta Wood Products Site 

Results are based on dry weight 

Sample ID: B26145 

Sample Spike Spike MS QC Umlts 
Result Added Recovered %Rec. %Rec. 

(mg/Kg) (mg/Kg) (mg/Kg) 

Arsenic ND 468.69 478.04 102 75 - 125 

Copper 26.73 58.59 74.92 82 75 - 125 

Zinc 30.99 117.17 159.05 109 75 - 125 



Tabla 2.6 Results of the Sample Dupllcata Analysis tor Arsenic, Copper, and Zinc In Soll Samples 

WA #0-026 Penta Wood Products Sita 

Results are based on dry weight 

Sample ID: B26145 

Sample Dupllcata %RPO QC Limits 
Resuhs Results RPO 

(mg/Kg) (mg/Kg) 

Arsenic ND ND NC 20 

Copper 26.74 17.89 40 • 20 

Zinc 30.99 25.78 18 20 

ooo;;~ 
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Table 2. 7 Results of the Laboratory Control sample Analysis for Arsenic, Copper arid Zinc In Soll samples 

WA #0-026 Penta Wood Products Site 

Arsenic 

Copper 

Zinc 

True 

(mg/Kg) 

112 

144 

259 

Found 

(mg/Kg) 

123 

155 

260 

QC Limits 

(mg/Kg) 

55 - 166 

88 - 203 

148 - 394 

%Rec 

110 

107 

100 



QA/QC for Wet Chemistry 

Results of the Laboratory Control Sample Analysis for Wet Chemistry 

· The percent recoveries of the laboratory control sample analysis, listed in Table 2.8, range from 94 
to 104. There are no QC limits available. 

Results of the MS/MSD · Analysis for Wet Chemistry 

Samples B26145 and A,B 09919 were chosen for the matrix spike/matrix spike duplicate (MS/MSD) 
analysis. The percent recoveries, listed in Table 2.9, range from 69 to 111. The relative percent differences 
(RPDs), also listed in Table 2.9, range from 0 (7.ero) to 47. There are no QC limits available. 

Results of the Matrix Spike Analysis for Wet Chemistry 

Samples B26145 and A,B 09919 were chosen for the matrix spike analysis for ammonia. The percent 
recoveries, listed in Table 2.10, are 121 and 85. There are no QC limits available. 

Results of the Sample Duplicate Analysis for Wet Chemistry 

Samples B26145 and A,B 09919 were chosen for the sample duplicate analysis. The relative percent 
differences (RPDs), listed in Table 2.11, range from 0 (7.ero) to 19. Three RPD values are not calculated 
because either sample concentrations or duplicate concentrations are below detection limits. There are no 
QC limits available. 
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Table 2.8 Results of the Laboratory Control Sample Analysis for Wet Chemistry 

WA #0-026 Penta Wood Products Site 

True Found %Recovery 
mg/Kg mg/Kg 

Analysis 

Ammonia 11.2 10.5 94 
Chloride 7.69 7.54 98 
Nitrate 3.46 3.42 98 
Phosphate 7.36 6.26 85 
Sulfate 15.4 15.6 101 
Total Phosphorus 2.0 2.06 103 
TOC 950 992 104 
TKN 838 842 101 



Anal)!SIS 

Chloride 
Nitrate 
Phosphate 
Sulfate 

Table 2.9 Results of the MS/MSD Analysis for Wet Chemistry 

WA #0-026 Penta Wood Products Stte 

sample MS MS MS MSD MSD 
Result Spiked Result %Recovery Spiked Result 

samele ID mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

B26145 73.8 467 565 105 473 573 
B26145 ND 211 216 102 214 216 
B26145 ND 447 427 96 453 428 
B26145 ND 933 994 107 946 994 

Total Phosphorus B26145 210 118 291 69 293 534 
TKN 
TKN 

Anal)!SIS 

Ammonia 

Ammonia 

B26145 295 500 766 94 500 
A,B 09919 1180 500 1730 110 500 

Table 2.10 Results or the Matrix Spike Analysis for Wet Chemistry 

WA #0-026 Penta Wood Products Site 

sample Spiked Spike 
Result Added Recovered 

samele ID mgLKg mg/Kg mgLKg 

A,B 09919 18.4 12.53 33.50 

B26145 5.43 11.8 15.50 

775 
1600 

%Rec 

121 

85 

I 
I 
I 
I 

MSD %RPO 
%Recovery I 

106 0 
101 
94 I 

105 1 
111 47 
96 2 
84 27 I 

·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I Table 2.11 Results of the Sample Duplicate Analysis for Wet Chemistry 

WA #0-026 Penta Wood Products Site 

I 
I 

Samele ID: B26145 

I Sample Duplicate %RPO 
Result Result 

Anal):SIS m9/Kg m9/Kg 

I 
Ammonia 5.43 4.62 16 
Chloride 73.8 72.9 1 
Nitrate ND ND NC 
Phosphate ND ND NC 
Sulfate ND ND NC 

I Total Phosphorus 210 202 4 
TOC NA NA NC 
TKN 295 252 16 
TPH 1791 1790 0 

I 
I Samele ID: A.B 09919 

I 
Sample Duplicate %RPO 

Result Result 
Anal)'.SIS m5!/Kg m9/Kg 

Ammonia 18.4 19.4 5 

I' TKN 1180 1240 5 
Water Holding 12.n 10.54 19 
Caeaclfy 

I 
1· 

I. 

I 
1· 
I 
I: 

I 
I 000::., 
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Southwest Research Institute 
PO Box 28510, 6220 Culebn 
San Antonio, TX 78228-0510 

Attn: Jo Ann Boyd 

Roy F. Weston, Inc. 
GSA Raritan Depot 
Building 209 Annex (Bay F) 

GD 2890 Woodbridge Avenue 
Edison, New Jersey 08837·3679 
908-321-4200 • Fax 90&-494-4021 

Project # 3347-040-01-0026, Penta Wood Products(Engineering) 

August 23, 1994 

As per Weston REAC Purchase Order number 08-30555, dated 08/23/g.\,please analyze samples according 
to the following parameters: 

Analysis/Method MatriX If of samples 

Metals As,Cu,Zn/6010 Soll 76 

TCLP Metals As,Cu,Zn/6010 Soil 22 

Metals Fe/6010 Soil 10 

TPH/SW-846-9071 Soil 32 

Ammonia/350 Soil 44 

Anions Cl,NO3,S04/300.0 Soil 44 

TK.N/351 Soil 44 

Ortho pbospbate/365.2 Soil 44 

Total phosphorus/365.2 Soll 44 

Water Holding Capacity/ASTM 2980-71 Soil 44 

Cation Exchange Capacity /SW-846-9081 Soil 54 

TOC/SW-846-9060 Soil 10 

Data package as per anached Deliverables Requirements 

oou:;b 



Rc,v F. Weston, Inc. 
GSA Raritan Depot 
Building 209 Annex (Bay F) 

GD 2890 Woodbridge Avenue 
Edison, New Jersey 08837-3679 
908·321-4200 • Fax 908-494-4021 

Samples arc expected to arrive 81 your laboratory September 2, 1994. All applicable QA/QC (MS/MSD) 
analysis will be performed on each of our sample matrix. Preliminary results tables including MS/MSD's plus 
a signed copy of our Chain of Custody are due at REAC ten working days after sample receipt, with the 
complete data package due twenty one working days after aample receipt. The complete data package must 
include all items on the deliverables checklist. 

SAMPLES MAY BE DIOXIN CONTAMINATED. 

Should any questions or problems arise concemmg this projcct,please call John Johnson at (908) 321-4248 
or fax to (908) 494-4020. Arrt billing question, please call Cindy Snyder 81 (908) 321-4296. 1bank you 

George ArmstroDg 
Data Validation and Repon Writing Group Leader 
Roy .F. Weston, Inc./ REAC Project 

GA: ii Attacllmems 

. cc. R. Singhvi 
H. Allen 
Central File 
0026.CON3 

V.Kansal 
Subcomract.ing 
M. Van Clef 
T. Mignone 

File 

000~?9 

C. Snyder 
M.Mohn 
G.Anmtrong 
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Roy F. Weston, Inc. 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

CHAIN OF CUSTODY RECORD/LAB WORK REQUEST 
Project Name:---l(}I--N-'---'-P _________________ _ 

Project Number: -~{l'""'='-"'0.,_..L""':-LE,~.....-:-:--=-.---------,,.--:c=----=-i,--,--=-~--­
RFW Contact: Mlftl.hl M \ \LG' Phone: ---'AH-""OO~'.!.:=i__._j _-_GL.:"U/0~~-- No: 921 7 

\rn~ SAMPLE IDENTIFICATION ANALYS S EQUESTED E R 
SHEET NO. _J_ OF .J_ -. # Of t;Ontalner/_ pc;> REAC# Samole No. Samollna Location Matrix Date Collected Bottles Preservative 

" . . -
vwlT\V ,r ' ---

'110 A '1~9L,, J>wf Ao ~w e;c,,t-~.,'J~ I , ~ fl-d--1 (t,"t) 

l-d I It ~tt'i s ~lrJ I~ 0- ·' ... I Ila~ (1.t"'c) 

'11~ 7 ! r.. A "I~ "I t. D"" .2 Ao 
--~ 

nf~ .,,,_ """'~? f)W :J.../J.o 
1h14 A 1~"> i nw !l Pto 
h /."1 Pi ei,e,e,, ts, OIJ 1. to 
L,,1/,. .. A. /oo~o 01,J tJ ltO 
~-,=}- A- 10001 nw 1s-&o ,~ .~ -~ II 'I, ·---..__ ---- --- r---._ 

Matrix: 
SO - Sediment 
OS - Orum Solids 
OL - Orum Liquids 
X - Other 

PW­
GW• 
SW­
SL • 

Potable Water 
Groundwater 
Surface Water 
Sludge 

Relinquished By Date 

f'1,M .... 

s 
w 
0 
A 

---..,_ 
-- '" 

( fl.\J ) -------'--" -- r---__ ---

Soil 
Water 
Oil 
Air 

Special Instructions: 
DO M~IM so Jrl A,~, C 'i'1'1~ 

~ 23 hotfl?s .no-I a@ 
Received By Date Time Items/Reason Relinquished By 

i"· ·---== 
' \. 

'\: 
~ 

\ 
I'. ~ r'\ 

\. (I{." lj 
\. -

\. 

' ' ' I\ \ 
\. 

i---. \ 

--------
~ '\ 

----------
\ -

-----------
\ 
~ 

FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 
CUSTODY# 

Date Received By Date Time 

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

0 
("J 
0 
0 
0 



- - - -Roy F. ueston, Inc. 
REAC, Edison, N.J. 

- -ctfMfi~U~vti-c~/Llliia.vewt Rl!IIIJEIIIII "7"(,., ~ ~ -
Project Name: i J./T7t WO C) /J 'fUJ/Ji.lC.JfS 

EPA Contract 68-03-3482 
a 3 J q 1 - a 'f o ·- ocJ 1 - o oz., -· o I 

::~~~:~er: H:boHtJ - Phone: iot- JZ/ - 9ZS7 No: 10251 
SAMPLE IDENTIFICATION 

Samollna Location Matrix Date Collected 
#Of 

REAC# Samole No. Bottles 

A O'l'l1b IAUMP 2.. s ltJIL3 k'1 
A O'l'! 1/ I 13 C,,Ol'il' -Z.. 1 

Ao'i,11- I c. Coh/J '/ _ 
A01'i73 2..A C.01-1/J 2-
A O'i 't1'-1 2 (3 C•MI' L 
A O'i't1!' lC.,. (.,Oftf' 1. 

t . > A O'i'i16 3A l-DMI' L 
Ir LI A 0'M77 JB C.D/11' 2-
00 A tJ'i'l 1'l 1l_ COMP 'L 
0 A o 'i 17<t "IA CoMI' 'L . - AO'i'JfO 4. A, c,11 I' 2.. l,r-, 

' A D1'l8'I '1L Uhl' 2-
A b'i1fL S-A tol'1P 2.. 
AO'i1f3 513 (oMP "L 

A 0'111'1 S'C. C.-DMP ·z_ 
AO'l1tS" 6 A c,,, 1'1 /J -z.... 
1Jo1-;fb , l3 to 1'11' "L 
AO '}(j t J i:,C C.01'1~ L 

l~O'j4fli 7/t Co 111' ?.-
·Ao'i'Jf'l 78 C.DMf' "2- ' ·v 'l/ 

Mattix: 
SD - Sediment PW - Potable Water S Soil 

Water 
Oil 
Air 

Special Instructions: 

OS • Drum Solids 
DL • Drum Liquids 
X - Other 

lte~•/Reason 

All/ ~1.{51s11 

GW - Groundwater W 
SW • Surface Water 0 
SL • Sludge A 

Rellnqulshed By Date 

l,,.fv[()~ 1'}ll}r, 
Receive~ By 

A 
Date Time 

, .~~~ ~.1_ ---✓~ .. -,,. ... ,._ . _,. ·-r 

Container~ 
Preservatl e PCP 

4 0•1; "' / - )( 
.,, 

·-

1 / 111 ' [/ 

Items/Reason Relinquished By 

I -z_ 
ANALYSES REQUESTED SHEET No. __ OF_ 

\ 
\ 

\ 
\ 

\ 
\ 
\ 

\ 
\ 
\. 
_\ 
·?~\ 

'}\ 
\ 

\ 
'\ 
I\. 

\. 
\. 

' " FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 
CUSTODY# 

Date Received By Date Time 

~ 
('J 

0 
0 
0 



Roy F. Weston, Inc. 
REAC, Edison, N.J. 

~j.}t/Al1£UlJNt,- £:J/0' ~ILt:-5 · ~l.­
CHAIN OF CUSTODY ~CORD/LAB WORK REQUEST . 

EPA Contract 68-03-3482 

Project Name: e £+![A w i) () D P{U) /J VOIT . 
Project Number: § J ~ 7 - 0'1 D - O<JI - dO 2 £-:PI_ . 1 Q 2 5 Q 
RFWContact: , OIi~ Phone: jµf 3U- 1·0.,r2 No. 

SAMPLE IDENTIFICATION 

REAC# Samole No. Samollna Location Matrix Date Collected 
#of 

Bottles 

A0i(}•}O 7<- (,..l>f<1/J 2- s 10/zJ !t:t'1 
AD~'j'II 1tA CD /'1 I' 7 

RO'li11. i'lJ Co MP -z... 
A o 'i 1'> l iC. CIJM I' '2.- ,I \I 'I/ 

~ 
I'-..._ 

l. ,; ·-........... - ---.... Id - .......____ 
co 
0 ................... 
~ -............ 

~A.._ Lo,. -~ V'7 I 

r--,-...__ 

' 
Matrix: 
SD - Sediment PW - Potable Water S Soil 

Water 
Oil 
Air 

Special Instructions: 

OS - Drum Solids 
DL - Drum Liquids 
X - Other 

ltem_s/Reason 

l/iffT.ftw£, s, f 
-... .. 

GW - Groundwater W 
SW . Surface Water 0 
SL - Sludge A 

Rellnqulshed By Date Received By 

M, I¼~ i- alzJ}, t1 ./.,I~.,, 
,,,_ B -

V' 
. 

. 

Date Time 
_,., _,._ 

--·-,'• 15 .,. 

container( 
Preservative PC.P 

4 o:c q/ I - X -
'i !/ \ I 1/ 

---- ---- ~ 
·-

Items/Reason Relinquished By 

2.. L. 
ANALYSES REQUESTED SHEET NO. __ OF_ 

I\ 
\ 
\ 

\ 
\ 
\ 
\ 

\ 
" 
\ 
\ ,. 

y_ -,~~ -
\ 
\ 

\. 
\ 

~-
r--...._ ' ---~ ' ---- i--.._ ' ~ 

FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 
CUSTODY# 

Date Received By Date Time 

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



- - - - -Roy F. . . c!ston, Inc. 
-ctflllllt.J ~u~ova-ia:ccMI/IJll!!llw~ R~JE,.. - - - -

Project Name: Pw I . 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 =~~~~:~er: O"{Aft, "-tlitE Phone: (1c,vJ St.f--GU>'\) No: 9 218 

SAMPLE IDENTIFICATION 
- # of 
REAC# Samnle No. Samoli11Q Location Matrix Date Collected Bottles 

A ~6 llf S" . I>< I A 0 s Af2-3/1~ I 
A 'i~l\.al. nc, Bo , I 

A 2-b 14 7 0.S I c..o ' 
A-2-1,1 u i I\( 2./tt) 

A 211u1 f>~.:2.D0 
ft 'U.I ~""V n< :u: ... o 

·· .. , A 2-bl~, l>.S31t'O 
........ AU,~,_ n<.. ~ 80 
lN AU> S--1 l>~l co - A ,.. • .. 
c At":11'.U DS lf Ao 
~ A I "ll2." 1>Su8l> 

,• 
/Jr. I '111n DS "c.o ', ,i, 

' If 
r---_ 

-------- --------
to~' \...p., __,I 

-

Matrix: Special Instructions: 
SD· Sediment PW- Potable Water s Soil oo Ms/11so OS - Orum Solids GW• Groundwater w Water 
OL • Orum Liquids SW- Surface Water 0 . Oil 
X • Other SL • Sludge A - Air 

Items/Reason Relinquished By Date Receive'!_ By _ Date Time 

l.Afil A 116& cv sis M.M,/._. 1oh"I M~'V 
_..., 

~J 
. - .,_ 

V / 

Container{_ 
Preservative pe,p 

I ~'f -ll. ( t.;'€-) -

'I II ,1, 

lt't" (tA-rl- of- 1oi 

Items/Reason Relinquished By 

SHEET NO._!_ OF j__ 
ANALYSES REQUESTED 
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\ 
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\ 

"' --r---_ "' ~ '\ -
FOR SUBCONTRACTING USE ONl. Y 
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CUSTODY# 
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Roy F. Weston, Inc. 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

f:,µ6 /,v' EE.ILi tv6 - "1UH£)..IU P~lt ll- /~ 
CHAIN OF CUSTODY :CORD/LAB WORK REQUEST • 
Project Name: P f)JTJt W DO b f' /L-b DiJC(S 

::~o~~:~er: M~ 
0
M°lf1r,J Phone: 9o 8- 3Z-i - '{ Z.S] No: 10 2 4 6 

SAMPLE IDENTIFICATION 
SHEET NO._/_ OF_ 

ANALYSES REQUESTED 

SamDllna Location Matrix Date Collected 
# of _Container/ Pc.I' REAC# SamDle No. Bottles Preservative 

A~'i'/OI or_ J 
AO qq OZ nc z.. 
AO't'/03 De 3 
Aof'io'1 DC'f 
AO"t':JoS f>CS-
A tJ qc;ot, De~ 

r . . , AO'i'la7 f)C,7 
-· Ab'i'i03 DC 1i 

1..., ... A-o,c; oc, bC c, ,.._ ... 
C) AO<t'110 DTJ 
ICJ Ad'i''1/J D-r,_ - A"'i'112 nT.l 

AO'i'1,J /)Tt.f 
A-O<l'i IL( OTS 
Ao'1'il.f" nr, 
A O'i°II' DT7 
A()'1'111 or, 
Ai?'iili J>T'i 

I'---_ 

Matrix: 
SD - Sediment PW - Potable Water S 
OS - Drum Solids 
DL - Drum Liquids 
X - Other 

Item.a/Reason 

An I A-""'.,s,i 

GW - Groundwater W 
SW • Surface Water 0 
SL - Sludge A 

Relinquished By Date 

M-Mo~ 110/l'i!J 

s IO/i.'1/1--, ' ·-1- ·IJ t "i I - X - . 

' I I , I/ '/ 111 ,I/ 
--

rt1-rr 

Soil 
Water 
Oil 
Air 

Special Instructions: 

DD 11s/ ton 11 r /Lil n oF 10 'I.-

Received ~y /i, Date Time Items/Reason Relinquished By 

f -4;-:; L, -4>~ ~n(; 1 . 
V' r 

/ 

\ 
.\ 

\ 
\ 

\ 
\. 

\ 
\ 
' '\ 
\ 

\ 
\ 

'\. 'F.A, 

" \. 
I\ 

\. 

" "' "\. 
"-

FOR SUBCONTRACTING USE ONL V 
FROM CHAIN OF 
CUSTODY# 

Date Received By Date Time 

.,. 
"·' 0 
0 
0 

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



'\I 

./ 
V 
Iii 

t/ 

llft'oy~ A,1111!' -
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

SAMPLE IDENTIFICATION 

awuc 11 SamnlaNo. SamDUna locadon Matrix DataCohctad 

I A.1Jo'111'1 DT 1-_·3 CoN/J .s 10/LlfA'I 
I A: 6 6'11UJ J)·r 'I - C, CIJ MI , 

11:0 041Z.I Df1-'J C,Or,r' ,. , 
A.6 01111 Dl 1-3 CoNP ~ 

,1 A. IJ O'lftl Dt -1-, U /'1 I' 

.:.:. •I --
.2. ''I. i t> l "I I --

- - - -No: 10l4 7 
I I SHEET NO, __ OF_ 

A ANALY§ES REQUESTED 

lliO HILi.CAii -M- \ ~ 
X }( \ -z:Jl.tiicT 

I \ 
\ 
\ 
\ 

v, A.8 O'l'll.'t Dt 7-,· UMt' ,, I , ,, \ 
.I 

l,i 
._ 

/ A D 'i1 z.5 l>T 1-3 u11f vw 
I A 0112-, Dr 'I-, c,1'1r v/J ~ , 

A O'l'iZ.1 or,-, Cl),,,, IIAI ' , 
--....._ -- ------ ----- ----. r---.... 

Malrbr: 
SD • S.dlmenl 
OS • Drum Solidi 
Dl • Drum Liquid• 
X • Olhar 

--

PW - Polablt Waler 
GW - Groundwater 
SW • Surface Waler 
SL • Sludge 

DO 
s . Soil 
W - Waler 
0 · Oil 
A • Mr 

t o~,J I \ \ -

"" \ ,, w t ' I 

,,. 
"" \ / 

~ \ 

" \ I. J 
, J 

I'\. A.. 
. ,. ... .... 

'\("A .... ,-,, -~ 
------- "r \ ... 

r---. - "'" \ 
A..-:::--,..__ . ''" \ • r , / - r--- ""' --- ---- ,\ --r---_ ~ . 

M~/1150 (J;I I u /J,A~IIM£f1 LS A-r ~'TE. OF JOY, ' -
$pedal_ Instructions; .. . /2 - ., FOR SUBCONTRACTING USE ONLY 
~ = 1JN/'j µ /JD 3 /J J -'TJC.'1, 11>T f., po 'I • FROM CHAIN OF 

·As,·c14,/t~,-'l1; -So"·L, .,,.-o,, 4r1'.., .... c __ u_._._o ................ ______ _ 

Haf\'1/RH1on RaUnqulahed By Data Received By Data Tlma Hama/RHson RaUnqulahed By Data Received By Data Tim• 

mil Jhw. l~ \i s M, floJv..... 10/1,vJ ~ 
-

t' "li 

i'~ 
'- ,, 

- . I\ 

t w JJ m1.,,, l..L .td11 b 
~•I ~J)q'O~ 

(I 
. - rr , 



Roy .. deston, Inc. 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

SAMPLE IDENTIFICATION 

AEAC ti Samol• No. Samallna Location Matrix Dale CoUecled ef.:!. _'-Oftlal~tfJa ,. 
No: 9216 

SHEET NO._l_ OF J 
ANALYSES REQUESTED 

.J, 8.:l"ll1 ~ OS I AO s <:eT 2.'!>.A~ ' b<4CSJ. (~•c.J ~ J.)//1,rCJ 

\I , 8~,c...~ bS !)AO 5 a:.., .:t_ ~.ct\ I '\. ,, 
8 ;;tl.l SI f)S 3AO s OC.T 2.3.f\'1 ' '\ v1, 

✓ 61""11~\. bslt ~o s OC..T:U}l'1 I • I ~ '\. l/ 
r--. '\ -- -- \. ~ ----- \. { R,."/ ; - ----- '\. '--" 

~ ----- '\ 
l"·~ --........_ \ :, 

--...._ \ "..i. 
-.............. \ ~ 

........... 
r-,...._ \ 0 
-~ \ 

"' '\. 
"-.. '\ 

" ~ \ 
C. B 2, 'IS-J ........ 

r---.... \ 
Do t1 s ~IMS.D OM DS 1, 10 fot- .111,L PA- rt.A ,-,t,n:,n s ~"' ",,'\ 

Matrix: 
Special lnslr~lon1/ ?Ill ./4. _ 1 .fo-r P " 

SO • Sediment PW• Potable Water s . Soll FOR SUBCONTRACTING USE ONLY 
DS • Drum Solids GW- Groundwater w . Water ~ =-,fJH) ~ Di", v, fO'i , ) FROM CHAIN OF 
DL • Drum Liquids SW• Surface Water 0 . Oil J As, 1CM, , C 1- , '.,fo, • ... , Aoc ,-~ ;(l'u CUSTODY# 
X • Other SL • Sludge A · Air 

H•m,/Reaaon Rellnqul1hed By Data Received By Date Time llema/Reaaon ReUnqul1hed By Data · Received By Dale Time 

AU / h..t'1 ab M. M4A,.... 1dr1J r, . 
0 ... 
tV 

I"""\ 

I"\. " ~ A1M.1:. Jl. , ll~-<J, C,.fo ) 

// 
. y 

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



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1, 

I 
I 
I 
I 
I 

ANALYTICAL REPORT 

Prepared by 
Roy F. Weston, Inc. 

Penta Wood Products 
Siren, Wisconsin 

January 1995 

EPA Work Assignment No. 0-026 
Weston Work Order No. 03347-040-001-0026-0l 

EPA Contract No. 68-C4-0022 

' 

Submitted to 
H. Allen 

EPA-ERT 

- ._ .. ~ ' t \,- ,_____,_,J._ l, 
t 

T. Mignone .J Date 
Task Leader 

oafe 

Program Manag 

Analysis by: 
REAC 
REAC-HHL 
Analab 

Prepared by: 
L. Sun 

Reviewed by: 
G. Armstrong 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 
I. 

I 
I 
I 
I 
I 
I 
I 
I 

Topic 

Introduction 
Case Narrative 
Summary of Abbreviations 

Section I 

Table of Contents 

Analytical Procedure for BNA in Soil 
Analytical Procedure for Pentachlorophenol in Water (SIM) 
Analyiical Procedure for Pentachlorophenol in Soil (SIM) 
Analytical Procedure for Chlorinated Phenols in Water 
Analytical Procedure for Chlorinated Phenols in Soil 
Results of the BNA Analysis in Soil 
Results of the Pentachlorophenol Analysis in Water 
Results of the Pentachlorophenol Analysis in Soil 
Results of the Chlorinated Phenols Analysis in Water 
Results of the Chlorinated Phenols Analysis in Soil 

Section II 

QA/QC for BNA in Soil 
Results of the Blank Spike Analysis for BNA in Soil 
Results of the MS/MSD Analysis for BNA in Soil 
Results of the Surrogate Recoveries for BNA in Soil 
QA/QC for PCP in Water 
Results of the Surrogate Recoveries 

for Pentachlorophenol in Water 
Results of the MS/MSD Analysis 

for Pentachlorophenol in Water 
QA/QC for PCP in Soil 
Results of the Surrogate Recoveries 

for Pentachlorophenol in Soil 
Results of the MS/MSD Analysis 

for Pemachlorophenol in Soil 
QA/QC for Chlorinated Phenols in Water 
Results of the Surrogate Recoveries 

for Chlorinated Phenols in Water 
Results of the Blank Spike Analysis 

for Chlorinated Phenols in Water 
Results of the MS/MSD Analysis 

for Chlorinated Phenols in Water 
QA/QC for Chlorinated Phenols in Soil 
Results of the Surrogate Recoveries 

for Chlorinated Phenols in Soil 
Results of the Blank Spike Analysis 

for Chlorinated Phenols in Soil 
Results of the MS/MSD Analysis 

for Chlorinated Phenols in Soil 

Table 1.1 
Table 1.2 
Table 1.3 
Table 1.4 
Table 1.5 

Table 2.1 
Table 2.2 
Table 2.3 

Table 2.4 

Table 2.5 

Table 2.6 

Table 2.7 

Table 2.8 

Table 2.9 

Table 2.10 

Table 2.11 

Table 2.12 

Table 2.13 

Page Number 

Page 1 
Page 1 
Page 3 

Page 4 
Page 4 
Page 6 
Page 8 
Page 8 
Page 9 
Page 12 
Page 13 
Page 15 
Page 16 

Page 17 
Page 18 
Page 19 
Page 20 
Page 21 

Page 22 

Page 23 
Page 24 

Page 25 

Page 26 
Page 27 

Page 28 

Page 29 

Page 30 
Page 31 

Page 32 

Page 33 

Page 34 



Topic 

Section m 

Communications 
Chains of Custody 

Appendix A Data for BNA (Analab) 
Appendix B Data for Pentaeblorophcnol (REAC) 
Appendix C Data for Pcntaeblorophcnol (REAC-HHL) 
Appendix D Data for Chlorinalcd Phenol (Analab) 

Appendices will be furnished on request. 

Page Number 

~ . ' 
Page'., 35 

_Page 37 

Page Dl9~1 
Page Dl9CXX>l 
Page Dl74001 
Page Dl%001 

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 

INTRODUCTION 

The REAC Laboratory, in response to ERT work assignment #0-026, provided analytical suppon for 
samples collected from the Penta Wood Products Site located in Siren. Wisconsin. This suppon included 
analysis and subcontraeting of environmental samples as described in the following table. The suppon also 
included QA/QC, data review, and preparation of an analytical rcpon containing a summary of the analytical 
methods, the results, the QA/QC methods, and the QA/QC results. 

The samples were treated with procedures consistent with those described in SOP #1008 and are 
summarized in the following table: 

coc # Number Sampling Date Matrix Analysis Laboratory 
of Date Received 

Samples 

10045 8 11/28/94 11/30/94 Water Chlorinated Phenols Analab 

12 11/28/94 11/30/94 Soil 

10046 8 11/28/94 11/30/94 Water Pentachloropbenol REAC 

10047 12 11/28/94 11/30/94 Soil REAC-HHL 

10049 10 11/29/94 12/01/94 Soil BNA Analab 

10050 20 11/29/94 11/30/94 Soil Pentachloropbenol REAC-HHL 

10051 4· 11/29/94 11/30/94 Soil 

10052 18 11/29/94 11/30/94 Soil 

10056 5 11/30/94 12/01/94 Water REAC 

REAC-HHL REAC High Hazard Laboratory located in Brunswick, Georgia 

CASE NARRATIVE 

BNA Analysis in Soil - Package D198 

The continuing calibration of 12/10/94 exceeds the 25% difference (%D) requirement for benzidine 
(44.26%). There is no bcnzidine detected in the associated samples, therefore, the data are not affected. 

One base neutral surrogate recovery is outside QC limits for samples C00145MS, C00136 (2X), 
C00139, C00139 (l0X), C00142, C00145, C00145 (2X), C00148, and C00148 (2X). The data is not affected. 

000fl1 



Pentachlorophenol Analysis in Soil - Package D174 

Surrogate recoveries exceed QC criteria for samples A00134, A00137, A00138, A00139, A00140, 
A00141, A00142, A00143, A00144, A00145, A00146, A00147, A00148, A00149, A00157, A00158, A00159, 
A00160, A00161, A00162, A00163, A00164, A00165, A00166, A00167, A00168, A00169, and A00170. The 
positive results detected in these samples are considered to be estimated. 

Chlorinated Phenols Analysis in Water - Package D196 

The continuing calibration of 12/15/94 exceeds the 30% difference (%D) requirement for 
pentachlorophenol (35.38%). There is no pentachlorophenol detected in the associated samples, therefore, 
the data are not affected. 

One acid surrogate recovery exceeds QC criteria for samples B00133, B00135, B00118, and blank 
spike. The data are not affected. 
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B 
BFB 
BPQL 
C 
D 

CLP 
coc 
CONC 
CRDL 
DFTPP 
DL 
E 
EMPC 
J 
HHL 
IDL 
ISTD 
MDL 
MQL 
MI 
MS 
MSD 
MW 
NA 
NC 
ND 
NS 
%D 
% REC 
PQL 
PPBV 
QL 
RPO 
RSD 
SIM 

mJ 
l(L) 
di 
ml 
ul 

• 

SUMMARY of ABBREVIATIONS 

The analyte was found in the blank 
Bromofluorobenzene 
Below the Practical Quantiwion Limit 
Centigrade 
(Surrogate Table) this value is from a diluted sample and was not calculated 
(Result Table) this result was obtained from a diluted sample 
Contract Laboratory Protocol 
Chain of Custody 
Concentration 
Contract Required Detection Limit 
Decafluorotripbeny lpbospbine 
Detection Limit 
The value is greater than the highest linear standard and is estimated 
Estimated maximum possible concentration 
The value is below the method detection limit and is estimated 
High Hazard Laboratory, Brunswick, GA 
Instrument Detection Limit 
Internal Standard 
Method Detection Limit 
Method Quantitation Limit 
Matrix Interference 
Matrix spike 
Matrix spike duplicate 
Molecular weight 
either Not Applicable or Not Available 
Not Calculated 
Not Detected 
Not Spiked 
Percent difference 
Percent Recovery 
Practical quantitation limit 
Parts per billion by volume 
Quantitation Limit 
Relative percent difference 
Relative Standard Deviation 
Selected Ion Mode 

cubic meter kg 
liter g 
deciliter cg 
milliliter mg 
microliter ug 

ng 
pg 

kilogram 
gram 
centigram 
milligram 
microgram 
nanogram 
picogram 

denotes a value that exceeds the acceptable QC limit 

Abbreviations that are specific to a particular table are explained in footnotes 
on that table · 
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Analytical Procedure for BNA in Soil 

The subcontraet laboratory analyzed the soil samples for BNA compounds. according to U.S. EPA 
Method 8270. This method is outlined in •Test Methods for Evaluating Solid Wastes•, U.S. EPA, SW-846, 
September, 1987. 

Results of the BNA analyses in soil are listed in Table 1.1. 

Extraction Procedure 

Analytical Procedure for PCP in Water (SIM) 
(REAC) 

One liter of sample was spiked with 2,4,6-tribromophcnol as a surrogate, and extracted with three 60 
ml portions of methylene chloride according to Method 625, Section 10, as outlined in the Federal Register 
Vol. 49, #209, Friday, October 26, 1984. The extracts were combined, concentrated to 1.0 ml, an internal 
standard phenanthrene-d10 was added, and analyud. 

Analytical Procedure 

An HP 5890 Gas Chromatograph, equipped with a 5970 Mass Selective Detector and controlled by 
an HP-1000 RTENM computer was used to analY7,e the samples. 

The instrument conditions were: 

Column 

Injection Temperature 
Transfer Temperature 
Temperature Program 

Splitless Injection 
Injection Volume 

Restck Rtx-5 (crossbondcd SE-54) 
30 meter x 0.25mm ID, 0.50 µm 
film thickness 
260" C 
260" C 
100" C for 0.5 min 
30 °C/min to 305° C 
hold for 5 min 

Split time = 0.75 min 
2 µl 

Toe GC/MS system was calibrated using 6 pcntachlorophenol standards at 0.5, 1.0,5.0, 10.0,25.0,and 
50.0 µg/ml. All samples were quantified using the average response factor obtained from the calibration range. 
Before analysis each day, the system was tuned with 50 ng deacfluorotriphcnylphosphine (DFTPP) and passed 
a continuing calibration check when analyzing a 5.0 µg/ml standard mixture. 
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The Pcntacblorophenol results for water samples are listed in Table 1.2. The concentration of the 
detected compounds was calculated using the following equation: 

where 
Cu = Concentration of target analyte (µg/L) 
DF = Dilution Factor 
A,, = Area of target analyte 
I;. = Mass of specific internal standard (ng) 
V, = Volume of extract (µl) 
A,. = Area of specific internal standard 
RF = Response Fact0r (unitless) 
RF..., = average Response Fact0r 
V; = Volume of extract injected (µl) 

Vo = Volume of sample (ml) 

The RF_ is used when a sample is associated with an initial calibration curve. The RF is used when 
a sample is associated with a continuing calibration curve. 

Response Factor calculation: 

The RF for each specific analyte is quantitated based on the area response from the continuing 
calibration check as follows: 

where 

Rev. 7 /11/94 

and 

= Response factor for a specific analyte 
= Area of the analyte in the standard 
= Mass of the specific internal standard 
= Area of the specific internal standard 
= Mass of the analyte in the standard 

u,• ... •u. u_=----
n 

n = number of Samples 
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Compound Ouantitation Ion Ions in Group 

2,4,6-tribromophenol (SURR) 330 
pentachlorophenol 266 
d10-phenanthrcne (IS) 188 

143,330,332 
264,266,268 
80, 94, 188 

Analytical Procedure for Pentachlorophenol in Soil (SIM) 
(HHL) 

Extraetion Procedure: 

Ten grams of sample was spiked with the surrogare 2,4,6-tribromophenol, mixed with 10 g anhydrous 
sodium sulfate, and shaker extracted three times with 40, 30, and 30 ml portions of 1 :4 acetone:methylene 
chloride. A 1.0 ml aliquot was spiked with an internal standard phenanthrcne-d10, and analyzed. 

Analytical Procedure: 

An HP 5971A Mass Selection Detector equipped with a 5890 Series II GC, a 7673A autosampler and 
controlled by an HP-Chem Station/Window/DOS5.0 software driven IBM compatible computer was used to 
analyze the samples. 

The instrument conditions were: 

Column 

Injection Temperature 
Transfer Temperature 
Source Temperature 
Analyzer Temperature 
Temperature Program 

Splitless Injection 
Injection Volume 

Restek Rtx-5 (crossbonded SE-54) 
30 meter x 0.25mm ID, 0.50 µm 
film thickness 
290" C 
315° C 
240° C 
240° C 
100°C for 0.5 min 
30° C/min to 305° C 
Hold for 2 min. 

Split time = 0.88 min 
2 µI 

The GC/MS system was calibrated using 6 pentachlorophenol standards at 0.5, 1.0,5.0, 10.0,25.0,and 
50.0 µg/ml. Before analysis each day, the system was tuned with 50 ng decafluorotriphenylphosphine (DFTPP) 
and passed a continuing calibration check when analyzing a 5 µg/ml standard mixture in which the responses 
were evaluated by comparison to the average response of the calibration curve. 
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The pentacblorophenol results for soil samples, based on dry weight, arc listed in Table 1.3. The 
concentration of the detected compounds was calculaled using the following equation: 

where 
OF = Dilution Factor 
RF..., = Average Response Factor (unitless) 

Au = Area of analyte 
A,. = Area of inremal standard 
la = Mass of internal standard (ng) 
cu = Concentration of analyte ( µg/Kg) 
v, = Volume of extraet (µl) 
V; = Volume of extraet injected (µl) 
w = Weight of sample (g) 
D = Decimal per cent solids 

The average Response Factor is used to -quantitale the analyses. 

Response Factor calculation: 

The response factor (RF) for each specific analyte is calculated based on the area response from the 
continuing calibration check as follows: 

where 

and 

= Response factor for a specific analyte 
= Area of the analyte in the standard 
= Area of the internal standard in the standard 
= Mass of the analyte in the standard 
= Mass of the internal standard in the standard 

RF1• ••. +RF,. 
RF_=----

n 

n = number of Samples 

Revision of 1/13/95 
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Analytical Procedure for Chlorinated Phenols in. W aier 

The subcontract laboratory analyud the water samples for chlorinated phenols, according to U.S. EPA 
. Method 8270. This method is outlined in •Test Methods for Evaluating Solid Wastes Physical/Chemical 

Methods•, U.S. EPA, SW-846. 

Results of the analyses are listed in Table 1.4. 

Analytical Procedure for Chlorinated Phenols in Soil 

Toe subcontract laboratory analyzed the soil samples for chlorinated phenols, according to U.S. EPA 
Method 8270. This method is outlined in •Test Methods for Evaluating Solid Wastes Physical/Chemical 
Methods", U.S. EPA, SW-846. 

Results of the analyses are listed in Table 1.5. 
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Sample ID 
Location 
%Solld 

Com ound 
Pyridine 
n-Nltroaodlmethylamlne 
Anlllne 
bls(2-Chloroethyl) Ether 
1,3-Dlchlorobenzene 
1,4- Olchlorobenzene 
1,2- Dlchlorobenzene 
Benzyl Alcohol 
bls(2-Chloroisopropyl) Ether 
Hexachloroethane 
n-Nltrosodipropyl Amine 
Nltrobenzene 
lsophorone 
bls(2-Chloroethoxy) Methane 
1,2,4-Trlehlorobenzene 
Naphthalene 
Benzolc Acid 
4-Chloroanlllne 
Hexachlorobutadlene 
2-Methylnaphthalene 
Hexachlorocyclapentadlene 
2-chloronaphthalene 
2-Nltroanlllne 
Acenaphthylene 
Dimethyl Phthalate 
2,6- Dtnltrotoluene 

I Acenaphthene 
13-Nltroanlllne 

I 
Dlbenzofuran 
2.4-Dinltrotoulene 
Fluorene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 
4-Nttroanlllne 
N-nltrosodiphenyl Amine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Phenanthrene 

I Anthracene 
di-n-Butyl Phthalate 
Fluoranthene 
Benzldine 
Pyrene 
Butylbenzyl Phthalate 

I Benzo (a) Anthracene 
I 3-3'-Dichlorobenzidine 
!Chrysene 
bis (2- Ethylhexyl) Phthalate 
di-n-Octyl Phthalate 
Benzo(b) Fluoranthene 
Benzo(k) Fluoranthene 
Benzo(a) Pyrene 
lndeno(1,2,3-cd)Pyrene 
Dibenzo(a,h)Anthracene 
Benzo(ghl) Perylene 
Phenol 
2-Nltrophenol 

! 2,4-dimethylphenol 

1

2-Chlorophenol 
2.4- Dtchlorophenol 
p-Chloro-m-Cr•ot 
! 2,4.6-Trlchtorophenol 
12,4-Dlnltrophenol 
4,6-Dlnltro-2-Methylphenol 
4-Nltrophenol 
Pentachlorophenol 
2,4,5-Trlchloraphenol 
2-Methylphenol 
4-Methvtnhenol 

I 
I 

Table 1.1 Aeaultll Clf the BNA Analyslil In 8CIII 

WA #0-028 Penta Wood ProdUCIS 81• 
Baaed on Dry Weight 

Method Blank 

100 
cone. 

" ND ND 430 ND 
ND ND 430 ND 
ND ND 430 ND 
ND ND 430 ND 
ND ND 430 ND 
ND ND 430 ND 
ND ND 430 ND 
ND ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430· ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 1700 ND 2100 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 1700 ND 2100 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 

· ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 1700 ND 2100: ND 
ND 330 ND 430• ND 
ND 330 ND 430: ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 1700 ND 2100 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 52 J 430 69 J 
ND 330 ND 430 ND 
ND 1700 ND 2100 ND 
ND 330 43 J 430 72 J 
ND 330 ND 430 ND 
ND 330 ND 430: ND 
ND 1700 ND 21001 ND 
ND 330 
ND 330 
ND 330 

ND 430! 26 J 
I 

100 J 4301 240 J 
ND 430 ND 

ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430i ND 
ND 1700 ND 2100 ND 
ND 1700 : ND 2100 ND 
ND 1700 ND 2100 ND 
ND 1700 6400 4300 30000 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
ND 330 ND 430 ND 
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460 
480 
460 
480 
460 
480 
460 
460 
460 
4601 
460 ! 

4601 
460 
460 
460 

2300 
480 
480 
480 
480 
460 

2300 
460 
460 
460 
460 

2300i 
460: 
460 
460 
460 
480 

2300 
460 
480 
480 
460 
460 
460 

2300 
460 
460 
460, 

2300 I 
4601 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
4601 
460 

2300 
2300 
2300 

23000 
460 
480 
480· 

C00142 
3A COMP 3 

ND 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500; 
ND 500! 
ND 500 
ND 500 
ND 500 
ND 2500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 2500 
ND 500 
ND 500 
ND 500 
ND 500i 
ND 2500: 
ND 500: 
ND 5001 
ND 500 
ND 500 
ND 500 
ND 2500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500 

100 J 500 
ND 2500 
ND 500 
45 J 500 
ND 5001 
ND 2500 
ND 500 
ND 500 
66 J 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500 
ND 500\ 
ND 500 
ND 5001 
ND 500 
ND 2500 
ND 2500 
ND 2500 

3800 2500 
ND 500 
ND 500 
ND 500 

C00145 
4ACOMP 3 

68 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
·ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
93 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

14000 
ND 
ND 
ND 

4110 
4110 
490 
490 
490 
490 
490 
490 
490, 
490/ 
490· 
4901 
490 
490 
490 

2400 
490 
490 
490 
490 
490 

2400 
490 
490 
490 
490 

2400, 
490 
490 
490 
490 
490 

2400 
490 
490 
490 
490 
490 
490 

2400 
490 
490 
490 

2400 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
4901 
490 
490 

2400 
2400 
2400 
2400 

490 
490 
490 

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



I 
I 
I 

Sample ID 
LocaUon 
%SOlld 

ComDOUnd 

I Pyridine 
n-Nltrosodlmethytamlne 
Aniline 
bis(2-Chloroethyl) Ether 

I 
1.3-Dlchlorobenzene 
1.4-Dichlorobenzene 
1. 2-Dlchlorobenzene 
Benzyl Alcohol 
bls(2-Chlorolsopropyl) Ether 

I 
Hexachloroethane 
n-Nltrosodlpropyl Amine 
Nltrobenzene 
lsophorone 
bls(2-Chloroethoxy) Methane 

I 1,2,4-Trlchlorobenzene 
Naphthalene 
Benzolc Acid 
4- C hloroanlllne 

I 
Hexachlorobutadlene 
2-Methylnaphthalene 
Hexachlorocyclopentadlene 
2-chloronaphthalene 
2-Nltroanillne 

I 
Acenaphthylene 
Dimethyl Phthalate 
2.6- Dinltrototuene 
Acenaphthene 
3-Nltroanlllne 

I Dlbenzofuran 
2.4- Dlriltrotoulene 
Fluorene 
Diethyl Phthalate 

I 
4-Chlorophenyl Phenyl Ether 
4-Nltroanlline 
N-nltrosodlphenyl Amine 

I 4-Bromophenyl Phenyl Ether 
I Hexachlorobenzene 

I I Phenanthrene 
I Anthracene 
i di-n-Butyl Phthalate 
I Fluoranthene 

I 
Benzldine 
Pyrene 
Butylbenzyl Phthalate 
Benzo (a) Anthracene 
3-3' -Dlchlorobenzldlne 

I 
Chrysene 
bis (2- Ethylhexyl) Phthalate 
di-n-Octyl Phthalate 
Benzo(b) Fluoranthene 

I 
Benzo(k) Fluoranthene 

I Benzo(a)Pyrene 
I 1ndeno(1.2.3-cd)Pyrene 
I Dlbenzo(a.h)Anthracene 

I 
I Benzo(ghl)Perylene I 

I Phenol 

I 
2-Nltrophenol 

I2.4-dimethylphenol 
I2-Chlorophenol I 
2.4-Dichlorophenol I 

I p-Chloro-m-Cresol 
2.4.6-Trlchlorophenol 
2.4-Dlnltrophenol 
4,6-Dlnltro-2- Methylphenol 

I 
4-Nltrophenol 
Pentachlorophenol 
2.4.5-Trlchlorophenot 
2-Methylphenol 
4-MethVIDhenol 

I 

Table 1 .1(Con't) Raub of the BNA Analyalll l,n Soll 

WA #0-026 Penta Wood Productll Site 
Based on Dry Weight 

C00148 C00151 C00154 
5ACOMP3 6ACOMP3 7ACOMP3 

83 16 84 
Cone. MDL Cone. MDL Cone. MDL 
ua/Ko ugJKa ua/Ka ua/Kg uo/Ko ua/Ka 

ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 2000 ND 1900 ND 2000 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 2000 ND 1900 ND 2000 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 2000 ND 1900 ND 2000 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 2000 ND 1900 ND 2000 
ND 400 ND 390 ND 400 
ND 

4001 
ND 390 ND 400 

ND 400 ND 390 ND 400 
ND 400 ND 3901 ND 400 
ND 4001 ND 390 ND 400 
98 J 400 98 J 390 67 J 400 
ND 400 ND 1900 ND 400 
ND 2000 ND 390 ND 2000 
41 J 400 ND 390 63 J 400 
ND 400 ND 390 ND 400 
ND 400 ND 1900 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
76 J 400 ND 390 SOJ 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 4001 ND 390j ND 400 
ND 400j ND 390! ND 400 
ND 4001 ND 390 ND 400 
ND 4001 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400j ND 390 ND 400 
ND 4001 ND 390 ND 400 
ND 4001 ND 390 ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 3IIO ND 400 
ND 2000 ND 1900 ND 2000 
ND 2000 ND 1900 ND 2000 
ND 2000 NO 1900 ND 2000 

12000 2000 7000 3900 13000 4000 
ND 400 ND 3IIO ND 400 
ND 400 ND 390 ND 400 
ND 400 ND 390 ND 400 

00010 

C00157 coo1n 
8ACOMP3 DC1-9COMP2 

77 90 
Cone. MDL Cone. MDL 
uo/Ka ua/Ka 11n/Ko uo/Ko 

ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 3701 
ND 440 ND 3701 
ND 440 ND 370i 
ND 440 ND 3701 
ND 440 ND 3101 
ND 440 -ND 370I 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 2200 ND 1800 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 2200 ND 1800 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 2200 ND 1800 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 2200 ND 1800 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 3701 
ND 440 ND 370 
ND 440 ND 370 
100 J 440 94 J 370 
ND 440 ND 370 
ND 2200 ND 1800 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 51 J 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 440 ND 370 
ND 2200 ND 1800 
ND 2200 ND 1800 
ND 2200 ND 1800 

6000 2200 7100 3700 
ND 440 ND 370 
ND 440 NO 370 
ND 4401 ND 370 



Table 1.1(Con't) Raub d the BNA Analyaa In Soll 

WA #0-028 P.,.. Wood PrOCSUCIS 818 
Baaed on Dry Weight 

Sample ID C00178 
Location DT1-9COMP2 
"SOlld 111 

Cone. MDL 
Comnound Jig/Ka ua/Ka 

Pyridine ND 410 
n-Nltroeodlmethylamlne Nb 410 
AnWne ND 410 
bls(2-Chloroethyl) Ether ND 410 
1.3-Olchlorobenzene ND 410 
1,4-Dlchlorobenzene ND 410 
1.2-Dlchlorobenzene ND 410 
Benzyl Alcohol ND 410 
bls(2-Chloroisopropyl) Bher ND 410 
Heachloroethane ND 410 
n-Nltroeodlpropyl Amine ND 410 
Nltrobenzene ND 410 
laophorone ND 410 
bl8(2-Chlor08lhoxy) Methane ND. 410 
1,2,4-Trtchlorobenzene ND 410 
Naphthalene ND 410 
Benzolc Acid ND 2100 
4-Chloroanlllne ND 410 
Heachlorobutadlene ND 410 
2-Methylnaphthalene ND 410 
Heachlorocyclopentadlene ND 410 
2-chloronaphthalene ND 410 
2-NltroanWne ND 2100 
Acenaphthylene ND 410 
Dimethyl Phthalate ND 410 
2,6- Dlnttrotoluene ND 410 
Acenaphthene ND 410 
3-Nltroanlllne ND 2100 
Dlbenzohlran ND 410 
2.4-Dlnttrotoulene ND 410 
Fluorene ND 410 
Dlathyl Phthalale ND 410 
4-Chlorophenyl Phenyl Ether ND 410 
4-NltroanWne ND 2100 
N-nltroeodlphenyl Amine ND 410 
4-Bromophenyl Phenyl Ether ND 410 
Hexachlorobenzene ND 410 
Phenanthrene ND 410 
Anthracene ND 410 
di-n-Butyl Phthalate 69 J 410 
Fluoranthene ND 410 
Benzldlne ND 2100 
Pyrene ND 410 
Butylbenzyl Phthalate ND 410 
Benzo <•> Anthracene ND 410 
3-3' - Dlchlorobenzldlne ND 410 
ChrySene ND 410 
bis (2-Bhylhexyl) Phthalate 50 J 410 
dl-n-OCtyl Phthalate ND 410 
Benzo(b) Ruoranthene ND 410 
Benzo(k) Fluoranthene ND 410 
Benzo(a)Pyrene ND 410 
lndeno(1,2,3-cd)Pyrene ND 410 
Dlbenzo(a.h)Anthracene ND 410 
Benzo(ghl)Perylene ND 410 
Phenol ND 410 
2-Nltrophenol ND 410 
2,4-dlmethytphenol ND 410 
2-Chlorophenol ND 410 
2.4-Dlchlorophenot ND 410 
p-Chloro-m-Cr•ol ND 410 
2,4,6-TrtchlorophenOI ND 410 
2,4-Dlnttrophenol ND 2100 
4,6- Olnltro-2-Mathylphenol ND 2100 
4-Nltrophenol ND 2100 
Pentachlorophenol 3500 2100 
2,4,5-Trtchlorophenol ND 410 
2-Mathytphenol ND 410 
4-Matfflllnhenol ND 410 

0001:1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 1.2 ResUIIB or Pen1achlorophenol Ana1yI1s In Water 

WA# 0-026 Penta Wood Products Site 

Cone. 
SamoleNo. samollna Locauon luo/L) 

WBLK120194 Water Blank #1 ND 
A00116 DW1A2 12 
A00117 DW1B2 12 
A00118 DW2A2 19 
A00119 DW282 24 
A00120 DW3A2 22 
A00121 DW382 21 
A-C00122 DW4A2 5.9 
A00123 DW482 5.4 
WBLK120294 Water Blank #2 ND 
ABC00180 BIO lnftuent-3 420 
A00181 BIO Leachate-3 13000 
A00182 Green Tank 1-3 28000 
A00183 White Tank 2-3 1600 
A00184 White Tank 3-3 5100 

00012 

MDLI 
tua/Ll 1 

0.5 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.6 
0.5 
110 

1200 
1200 
540 
570 



Table 1.3 RnUIII or the Pentacllloropllenol Analysls In sou 

Sample ID 

Blank #197 
A-00124 
A-00125 
A-00126 
A-00127 
A-00128 
A-00129 
A-00130 
A-00131 
A-00132 
A-00133 
A-00134 
A-00135 
Blank #198 
A-00136 
A-00137 
A-00138 
A-00139 
A-00140 
A-00141 
A-00142 
A-00143 
A-00144 
A-00145 
A-00146 
A-00147 
A-00148 
A-00149 
A-00150 
A-00151 
A-00152 
A-00153 
A-00154 
A-00155 
A-00156 
A-00157 
A-00158 
A-00159 

WA # 0-026 Penta Wood Products 

(Anulla are Bued on Dry Welgh1) 

Location Cone. 
Ima/Kol 

SAND BLANK ND 
DS1A2 13 
0S182 18 
DS1C2 14 
0S2A2 34 
0S282 48 
DS2C2 35 
0S3A2 6.7 
DS3B2 9.3 
DS3C2 8.9 
DS4A2 31 
08482 39 
0S4C2 41 
SAND BLANK ND 
1ACOMP3 54 
1BCOMP3 110 
1C COMP3 97 
2ACOMP3 240 
2BCOMP3 280 
2C COMP3 300 
3ACOMP3 38 
3 BCOMP3 330 
3C COMP3 230 
4ACOMP3 160 
4 BCOMP3 69 
4 C COMP3 200 
5ACOMP3 150 
5 BCOMP3 320 
SC COMP3 290 
8 A COMP 3 55 
6 B COMP3 58 
6C COMP3 48 
7ACOMP3 110 
7 B COMP3 160 

l7CCOMP3 77 
18ACOMP3 80 
j8BCOMP3 110 
l8C COMP3 180 

00013 

MDL 
(ma/Kol 

5.0 
5.6 
5.9 
5.7 
10 
10 
10 

5.9 
5.9 
5.7 
8.0 
8.6 
8.5 
5.0 
6.4 
6.0 
6.0 
8.7 
6.7 
7.0 
7.3 
7.4 
7.1 
7.2 
7.3 
7.5 
7.0 
7.5 
7.5 
5.9 
5.9 
5.8 
6.1 
5.8 
6.0 
8.5 
6.5 
6.2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 1.3(Con'I) ResUIIB or the Pentachlorophenol AnalySls In Soll 

WA # 0-026 Penta Wood Products 

(Resutts are Baaed on Dry Weight) 

sample ID Location Cone. MDL 
Ima/Kol Ima/Ka> 

Blank #199 SAND BLANK NC 5.0 
A-00160 CT1-2 55 5.4 
A-00161 CT2-2 58 5.3 
A-00162 CT3-2 46 5.4 
A-00163 CT4-2 49 5.4 
A-00164 CT5-2 47 5.3 
A-00165 CT6-2 39 5.4 
A-00166 CT7-2 50 5.4 
A-00167 CT8-2 61 5.5 
A-00168 DT1-2 20 6.1 
A-00169 DT2-2 16 6.2 
A-00170 DT3-2 25 5.9 
A-00171 DT4-2 16 5.7 
A-00172 DT5-2 14 5.9 
A-00173 DT6-2 14 6.0 
A-00174 DT7-2 13 6.0 
A-00175 DT8-2 14 5.8 
A-00176 DT9-2 12 6.1 
A-00179 CT9-2 22 5.5 



sample ID 
Locatton 

Compound 

2-Chlorophenol 
m,p-Chlorophenol 
2,6- Dtchlorophenot 
2,4,5-Trtchlorophenol 
2,3- Dlchlorophenol 
2,5- Dlchloraphenot 
3,4- Dlchlorophenol 
2,4- Dlchloropnenot 
3,5- Dlchlorophenol 
2,3,6-Trtchlorophenol 
2,,.6-Trtchlorophenol 
2,3,5-Trlchlorophenol 
2,3,,,6-Tetrachlorophenol 
Pentachlorophenol 

Sample ID 
Location 

Compound 

' i 2-Chlorophenol 
m,p-Chlorophenol 
2,6-Dlchlorophenol 
2. 4, 5-Trlchlorophenol 
2.3- Dlchlorophenol 
2,5- Dlchlorophenol 
3,4,.. Dlchlorophenol 
2,4-Dlchlorophenol 
3,5- Dichlorophenol 
2,3,6-Trlchlorophenol 
2,4.6-Trlchlorophenol 
2.3,5-Trlchlorophenol 
2,3,4,6-Tetrachlorophenol 
Pentachlorophenol 

Table 1., A•Ulta at the Chlorlnated Pl'lenala AnaJyala In Water 

WA #0-026 Penla Wood Produelll Site 

Mllhod Blank B00116 B00117 B00118 
--- DW1A2 DW1B2 DW2A2 

Cone. MDL Cone. MDL Cone. MDL Cone. 
Ua/L ua/L utl/L un/L Ua/L ua/L un/L 

ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 

B00120 B00121 D.E.F00122 B00123 
DW3A2 DW3B2 ow,A2 ow,e2 

Cone. MDL Cone. MDL Cone. MDL Cone. 
un/L un/L ug/L un/L ua/L ua/L un/L 

ND 20 ND 20 ND 20 ND 
ND 20 30 20 79 20 90 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 18 J 20 ND 20 12 J 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 
ND 20 ND 20 ND 20 ND 

00015 

I 
I 

B00119 
DW2B2 

I 
MDL Cone. MDL 
ua/L un/L Ua/L 

I 

1001 100 ND 
I 

100 ND 100 
100 ND 100 
100 ND- 100 
100 ND 100 I 
100 ND 100 
100 ND 100 
100 ND 100 
100 ND 100 I 
100 ND 100 
100 ND 100 
100 ND 100 
100 ND 100 
100 ND 100 I 

I 
I 

MDL 
un/L 

20 
20 

I 
20 
20 
20 
20 I 
20 
20 
20 
20 
20 I 
20 
20 
20 I 

I 
I 
I 
I 
I 
I 



I 
Table 1.5 ResullB of the Chlorinated PhenOls Analysis In Soll 

I WA #0-026 Penta Wood Products Site 

Baaed on Ory Weight 

I Sample ID Method Blank B00124 B00125 B00126 B00127 
Location DW1A2 DW1B2 DS1C2 DS2A2 
%Solid 81 80 79 23 

I MDL MDL MDL 
Com ound 

! 
2-Chlorophenol ND 330 ND 2500 ND 2500 ND 2500 ND 8700 
m,p-Chlorophenol ND 330 ND 2500 ND 2500 ND 2500 21000 8700 

I 2,6- Dlchlorophenol ND 330 ND 2500 ND 2500 ND 2500 ND 8700 
2,4,5-Trlchlorophenol ND 330 ND 2500 ND 2500 ND 2500 ND 8700 
2,3-Dlchlorophenol ND 330 ND 2500 ND 2500 NO 2500 ND 8700 
2, 5-Dlchlorophenol ND 330 ND 2500 ND 2500 ND 2500 .ND 8700 

I 
3,4- Dlchlorophenol ND 330 ND 2500 ND 2500 ND 2500 ND 8700 
2,4-Dlchlorophenol ND 330 ND 2500 ND 2500 ND 2500 ND 8700 
3,5- Dlchlorophenol ND 330 ND 2500 ND 2500 ND 2500 15000 8700 
2,3,6-Trlchlorophenol ND 330 ND 2500 ND 2500 ND 2500 ND 8700 
2.4,6-Trlchlorophenol ND 330 ND 2500 ND 2500 ND 2500 ND 8700 

I 2,3,5-Trlchlorophenol ND 330 ND 2500 ND 2500 ND 2500 5600 J 8700 
2,3,4,6-Tetrachlorophenol ND 330 ND 2500 ND 2500 ND 2500 22000 8700 
Pentachloro henol ND 330 23000 2500 19000 2500 18000 2500 78000 8700 

I 
Sample ID B00128 B00129 B00130 B00131 B00132 

I Location DS2B2 DS2C2 DS3A2 DS3B2 DS3C2 
%Solid 32 36 81 81 78 

com ound 

I 2-Chlorophenol ND 6200 ND 5500 ND 2500 ND 2500 ND 2600 
m,p-Chlorophenol 8500 6200 11000 5500 ND 2500 ND 2500 ND 2600 
2,6- Dichlorop henol ND 6200 ND 5500 ND 2500 ND 2500 ND 2600 
2,4,5-Trlchlorophenol ND 6200 ND 5500 ND 2500 ND 2500 NO 2600 ;I 2,3- Dlchlorophenol ND 6200 ND 5500 ND 2500 ND 2500 ND 2600 
2,5-0ichlorophenol ND 6200 ND 5500 ND 2500 ND 2500 ND 2600 
3,4-0lchlorophenol ND 6200 ND 5500 ND 2500 ND 2500 ND 26001 
2.4- Dlchlorophenol ND 6200 ND 5500 ND 2500 ND 2500 ND 2600 

I 
3,5- Oichlorophenol 4400 J 62!)01 8300 55001 5100 2500 7000 2500 5000 2600 
2,3,6-Trlchlorophenol ND 6200 ND 5500 ND 2500 ND 2500 ND 2600 
2.4,6-Trlchlorophenol ND 6200 ND 5500 ND 2500 ND 2500 ND 2600 
2.3,5-Trlchlorophenol ND 6200 3400 J 5500 2300 J 2500 2900 2500 3000 2600 
2,3,4,6-Tetrachlorophenol 5900 J 6200 12000 5500 ND 2500 ND 2500 ND 2600 

I 
Pentachloro henol 36000 6200 57000 5500 5400 2500 7000 2500 5400 2600 

I Sample ID B00133 B00134 B00135 
Location DS4A2 DS4B2 DS4C2 
%Solid 45 42 36 

I 
MDL 

Com ound 

' 
2-Chlorophenol ND 4500 ! ND 4800! NO 5500 
m,p-Chlorophenol 1300 J 4500i 3400 J 48001 2900 J 5500 

I 2,6- Dlchlorophenol ND 4500i ND 48001 ND 5500 
2,4,5-Trlchlorophenol ND 45001 ND 48001 ND 5500 
2,3- Dlchlorophenol ND 45001 NO 4800 ND 5500 
2,5-Dlchlorophenol ND 4500j ND 4800 ND 5500 

I 
3,4- Dlchlorophenol ND 45001 ND 4800 ND 5500 
2,4-Dlchlorophenol ND 4500: ND 4800 ND 5500 
3,5-Dlchlorophenol 1300 J 4500j 2100 J 4800 1700 J 5500 
2,3,6-Trlchlorophenol I ND 4500\ ND 4800 ND 5500 
2,4,6-Trlchlorophenol ND 4500· ND 4800 ND 5500 

I 2,3,5-Trichlorophenol I ND 4500 ND 4800 ND 5500 
2,3,4,6-Tetrachlorophenol 23000 4500 18000 4800 16000 5500 
Pentachlor henol I 54000 4500 46000 4800! 44000 5500 

I 00016 
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QA/QC for BNA in Soil 

Results of the Blank Spike Analysis for DNA in Soil 

The percent recoveries, listed in Table 2.1.range from 64 to 101. All eleven recoveries are within QC 
limits. 

Results of the MS/MSD Analysis for DNA in Soil 

Sample C00145 was chosen for the matrix spike/matrix spike duplicale (MS/MSD) analysis. The 
percent recoveries, listed in Table 2.2, range from 41 to 87. All twenty-two recoveries are within QC limits. 
The relative percent differences (RPDs), also listed in Table 2.2. range from 5 to 37. All eleven RPD values 
are within QC criteria. 

Results of the Surrogate Recoveries for DNA in Soil 

Sixsurrogate compounds. nitrobenzene-dS, 2-fluorobiphenyl. terphenyl-d14, phenol-dS, 2-fluorophenol, 
and 2,4,6-tribromophenol, were added to the soil samples prior to extraction. The surrogate recoveries, listed 
in Table 2.3,range from 20 to 117. One hundred and seventeen out of 126 recoveries are within QC limits. 
Surrogate 2-fluorobiphenyl exceeds QC limits for samples C00145MS. C00136(2X), C00139, C00139(10X), 
C00142, C00145, C00145(2X). C00148, and C00148(2X). Tha data not are affected. 
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Table 2. 1 Resulta of the Blank Spike Analyal& for BNA In Soll 

WA #0-026 Penta wood Produc:1B Site 

Bued on Dry Weight 

Bample Spike "'Rec. 
Cone. Cone. 

compound un/Kl'I Ua/Ka 

1,2 4-Trtchlorobenzene 2889 3333 87 
Acenaphthene 2859 3333 86 
2,4-Dlnttrotoluene 2167 3333 65 
Pyrene 2927 3333 88 
n-Nitroaodipropyl Amine 2262 3333 68 
1,4-Dichlorobenzene 2258 3333 88 
Pentachlorophenol I 5766 6667 I 86 
Phenol 5576 6667 . 84 
2-Chlorophenol 5082 6667 I 78 
p-Chloro-m-Cresol 6761 6667 101 
4-Nltroohenol 4257 6667 64 

00018 

I 
I 
I 

QC Umtts I 
38-107 
31-137 
28-105 I 
29-135 
41-126 
28-104 

I 17-109 
! 26-105 I 

25-102 
26-103 
11-114 I 

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



I 
I 
I 
I samote ID: C001'5 

I Comoound 

2-Chlorophenol 

I 
Phenol 
1.4-0lchlorobenz•ne 
n-Nltrosodlpropyl Amine 
1.2,4-Trtchlorobenzene 
p-Chlaro-m-Cr•ol 

I 
Acenaphthene 
4-Nnrophenol 
2.4-Dlnttrotoluene 
Pentachlorophenol 
Pvrene 

I 
I 

I 
1. 

I 
I 
I 
I 
I 
I 

Table 2.2 RaUb crt the MSIMSO Ana1Ym tor BNA In Soll 

WA 4'0-02fl Petlla Wood ProdUC111 Sile 

Bued on Dry Weight 

Sample Spike MS MSD MS MSD 
Cone. Added Cone. Cone. .. Rae. .. Rae . 
un/Ka ua/Ka ua/Kll ,rg/Kg 

ND 8804 5374 6375 55 S5 
ND 8804 5734 6200 58 63 
ND 4801 2531 2716 52 55 
ND 41101 2175 3034 59 82 
ND 41101 3181 3550 65 72 
ND II04 98'3 5884 70 60 
ND 4801 3435 3819 70 74 
ND 8104 4026 50l6 41 52 
ND 4801 2325 2680 47 54 

14104 8804 20149 E 22647 E 82 87 
ND 4801 3722 4072 76 83 

00019 

i 
RPO QC UmlSs I 

RPO .. Rec. 

17 35 26-80 
8 . 50 25-102 
7 27 28-104 
5 38 41-126 

11 23 38-107 
15 33 26-103 
5 19 31-137 

23 50 11-114 
13 47 28-89 

I 

34 47 17-109 
9 36 35-142 



Table 2.3 Rnutts of the Surrogate Recoverim tor BNA In Soll 

WA #0-026 Penta Wood Products sne 

Sample ID 

Blank 
Blank Spike 
C00145MS 
C00145MSD 
C00136 
C00136 (2)() 
C00139 
C00139 (10)() 
C00142 
C00145 
C00145 (2)() 
C00148 
C00146 (2X) 
C00151 
C00151 (2)() 
C00154 
C00154 (2)() 
C00157 
A00177 
A00177 (2X) 
A00178 

S1 • Nl1robenzene-d5 
S2 .. 2-Fluorct,tphenyl 
S3 ., Terphenyl-d14 
S4 • Phenol-d5 
S5 a: 2- Fluorophenol 

S1 

98 
88 
58 
66 
71 
47 
69 
52 
66 
66 
52 
62 
55 
69 
57 
69 
80 
69 
72 
61 
75 

S6 = 2.4.6-Trlbromopnenol 

S2 

93 
92 
25 • 
31 
30 
27 • 
25 • 
24 • 
23 • 
22• 
20 • 
26 • 
26 • 
36 
36 
41 
46 
30 
41 
42 
37 

S3 S4 
"'Recoverv 

107 
97 
37 
47 
37 
32 
38 
34 
40 
42 
37 
39 
37 
41 
41 
46 
49 
42 
43 
43 
46 

QC Um11s 
Soll 

23 - 120 
30 - 116 
18 - 137 
24 - 113 
25 - 121 
19 - 122 

00020 

99 
84 
65 
74 
83 
87 
66 
83 
82 
78 
66 
75 
67 
83 
73 
60 
72 
79 
84 
72 
81 

S5 

104 
83 
64 
75 
80 
61 
61 
71 
77 
75 
69 
72 
69 
74 
73 
71 
72 
76 
76 
73 
79 

I 
I 
I 

S6 I 
117 I 
100 
47 I 
62 
44 
45 
47 
46 I 
54 
52 
51 
52 I 
55 
67 
66 
69 
70 I 
59 
67 
67 
77 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 
1· 

I 

QA/QC for Pcmacblorophenol in Water 

Results of the Surrogate Recoveries for Pentachlorophenol in Water 

Surrogate 2,4,6-tribromophenol was added in samples prior to extraetion. The surrogate recoveries, 
listed in Table 2.4, range from 43 to 102. The sunogate values are not calculated for samples ABC00180, 
ABC00180MS, ABC00180MSO, A00181, A00182, A00183, and A00184, because these samples w:re analyzed 
with 2000 times dilution, therefore, the surrogates were diluted out. 

Results of the MS/MSO Analysis for Pentaehlorophenol in Water 

Satnples A-C00122 and ABC00180 were chosen for the matrix spike/matrix spike duplicate (MS/MSO) 
analysis. The percent recoveries for sample A-C00122, listed in Table 2.5,are 65 and 43. The relative percent 
difference (RPO) is 40 and also listed in Table 2.5. Both percent recoveries and RPO values are within QC 
criteria. The percent recoveries and RPO value for sample ABC00180, listed in table 2.5,are not calculated, 
because the satnple concentration is much higher than that spiked. 

000~:l 
'II 



Table 2.4 Raulla al the Surrogate Aecowrtee tar Penw:llloropnenol In Water 

WA# 0-026 Penta Wood PrOdUCIII Site 

Sample ID 2,4,6-Trlbromophenol QC UmllB 
%AecCMirv 

WBLK12011M 84 19- 122 
A00116 87 19 - 122 
A00117 84 19- 122 
A00118 102 19 - 122 
A00119 fJ7 19- 122 
A00120 43 19 - 122 
A00121 45 19- 122 
A-C00122 72 19 - 122 
A-C00122 MS 70 19 - 122 
A-C00122 MSD 66 19- 122 
A00123 71 19 - 122 
WBLK120294 65 19 - 122 
ABC00180 NC• 19- 122 
ABC001IOMS NC• 19 - 122 
ABC00180 MSD NC• 19 - 122 
A00181 NC• 19 - 122 
A00182 NC• 19- 122 
A00183 NC• 19- 122 
A00184 NC• 19 - 122 

• NC denot• Not Calculable. 8amplea had to be diluted up to 2000X 
to prevent lrmtrument/detector damage. 
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SamplalO 

A-C00122 
ABC00180 

Tabla 2.5 Results or the MS/MSO Analysis for Pan111Chlorophenol in Water 

WA# 0-026 Penta Wood Products Site 

Spika sample MS MSO ! 
Added Cone. Cone. Cone. MS MSO QC Limits ! 
(µg/L) (µg/L) (µg/L) (µg/L) %Rec. %Rec. RPO 

RPO %Rec. 

5.1 5.9 9.2 8.1 65 43 40 47 17 - 109 
5.6 420 300 260 NC NC NC 47 17 - 109 I . I 
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QA/QC for Pcmacblorophenol in Soil 

Results of the Surrogate Recoveries for Pentaehloropbcnol in Soil 

Surrogate 2,4,6-tribromopbenol was added in samples prior to extraetion. The surrogate recoveries, 
listed in Table 2.6, range from 66 to 155. Thirty-one out of 69 recoveries arc within QC limits. 

Results of the MS/MSD Analysis for Pentaehlorophcnol in Soil 

Samples A00125, A00133, A00136, A001S4, A00169, and A00174 were chosen for the matrix 
spike/matrix spike duplicate (MS/MSD) analysis. The percent recoveries, listed in Table 2.7, range from 95 
to 165. Two out of 12 recoveries arc within QC limits. The relative percent differences (RPDs), also listed 
in Table 2. 7, range from 4 to 27. All six RPDs are within QC criteria. 
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Table 2.6 Resutts or the Surrogate Recoveries for PentachloraptMlnol In Soll 

WA# 0-026 Penla Wood Products 

2,4,6-Trlbromophenol 
sample ID "Recovery QC Umlts 

Blank #197 66 10- 123 
Blank #198 113 10 - 123 
Blank #199 67 10- 123 
A-00124 78 10 - 123 
A-00125 93 10- 123 
A-00125MS 104 10 - 123 
A-00125MSD 119 10- 123 
A-00126 70 10 - 123 
A-00127 90 10 - 123 
A-00128 113 10 - 123 
A-00129 94 10 - 123 
A-00130 101 10 - 123 
A-00131 118 10 - 123 
A-00132 81 10- 123 
A-00133 95 10 - 123 
A-00133MS 118 10 - 123 
A-00133MSD 127 • 10- 123 
A-00134 126 • 10- 123 
A-00135 117 10- 123 
A-00136 75 10- 123 
A-00136MS 88 10 - 123 
A-00138MSO 88 10 - 123 
A-00137 133 • 10 - 123 
A-00138 135 • 10- 123 
A-00139 146 • 10 - 123 
A-00140 126 • 10 - 123 
A-00141 143 • 10 - 123 
A-00142 127 • 10 - 123 
A-00143 135 • 10 - 123 
A-00144 147 • 10 - 123 
A-00145 130 • 10 - 123 
A-00146 142 • 10 - 123 
A-00147 144 • 10 - 123 
A-00148 148 • 10- 123 
A-00149 142 • 10 - 123 
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Table 2.8(Con't) R•Ulla at the Surrogate Recovartes for Pentachlorophenol In Soll 

WA# 0-026 Penta Wood Products 

2,4,6-Trlbromophenol 
sample ID % RecCMlf\l QC Umlts 

A-00150 91 10- 123 
A-00151 80 10 - 123 
A-00152 91 10- 123 
A-00153 99 10 - 123 
A-00154 103 10 - 123 
A-00154MS 115 10 - 123 
A-00154MSD 110 10 - 123 
A-00155 112 10 - 123 I 

A-00156 118 10 - 123 ; 
A-00157 125 • 10 - 123 I 
A-00158 124 • 10 - 123 
A-00159 136 • 10 - 123 
A-00160 127 • 10 - 123 
A-00161 121 • 10 - 123 
A-00162 138 • 10 - 123 
A-00163 135 • 10- 123 
A-00164 138 • 10 - 123 
A-00185 138 • 10 - 123 
A-00186 137 • 10 - 123 
A-00167 134• 10- 123 
A-00188 137 • 10 - 123 
A-00169 130 • 10 - 1231 
A-00169MS 155 • 10 - 123 I 
A-00169MSD 141 • 10 - 123 
A-00170 124 • 10 - 123 
A-00171 116 10 - 123 
A-00172 104 10 - 123 
A-00173 102 10- 123 
A-00174 91 10 - 123 
A-00174MS 96 10 - 123 
A-00174MSD 86 10 - 123 
A-00175 76 10 - 123 
A-00176 66 10 - 123 
A-00179 71 10 - 123 
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Table 2. 7 ResullB of the MS/MSD Analysis tor Pentachlorophenol In SOIi 

WA# 0-026 Penta Wood ProdUCIB Site 

R•UIIII are Baaed on Dry Weight 

Spike sample MS MSD 
Added Cone. Cone. Cone. MS MSD 

QC Umlls 

sample ID ma/kc ma/ka ma/kc ma/ka %Rec. %Rec. RPD RPD · %Rec. 

A00125 121 18 161 186 118 • 138 • 16 47 17 - 109 
A00133 121 31 147 183 95 125 27 47 17 - 109 
A00138* 638 54 866 881 127 • 130 • 2 47 17 - 109 
A00154* 610 111 1022 985 149 • 143 • 4 47 17 - 109 
A00169* 617 16 1031 989 165 * 158 • 4 47 17 - 109 
A00174* 598 13 805 730 133 * 120 * 10 47 17 - 109 

• samples were spiked at 5 times normal concentration leVel 
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QA/QC for Chlorinated Phenols in WaICr 

Results of the Surrogate Recoveries for Cblorinaled Phenols in Water 

Surrogates pbenol-dS, 2-fluoropbenol, and 2,4,6-tribromopbenol were added to the samples prior to 
extraction. The surrogate recoveries, listed in Table 2.8,range from 5 to 155. Tbiny-four out of 36 recoveries 
are within QC limits. 

Results of the Blank Spike Analysis for Chlorinated Phenols in Water 

The percent recoveries, listed in Table 2.9,range from 77 to. 151. 

Results of the MS/MSD Analysis for Chlorinated Phenols in Water 

Sample D,E,F00122 was chosen for the matrix spike/matrix spike duplicate (MS/MSD) analysis. The 
percent recoveries, listed in Table 2.10,range from 45 to 93. All eight recovcris are within QC limits. The 
relative percent differences (RPDs), also listed in Table 2.10,range from 16 to 38. All four RPDs are within 
QC limits. 
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Table 2.8 Resuns ot the Surrogate Recovllfles for Chlorinated Phenols In Water 

WA 1110-026 Penta Wood Products. Site 

Sample ID s, S2 S3 
%Recovery 

Blank 56 75 121 
Blank Spike 87 94 155 • 
D,E,F00122MS 48 70 95 
D,E,F00122MSD 35 55 73 
800116 46 59 93 
800117 45 65 100 
800118 21 5.o • 29 
800119 34 46 74 
800120 26 34 63 
800121 39 47 68 
D,E,F00122 42 65 101 
800123 51 68 110 

QC Umlts 

S1 = Phenol-d5 10- 94 
S2 = 2-Fluoropnenol 21-100 
S3 = 2,4,6-Trlbromophenol 10-123 

0 0()'~(~ 
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Table 2.8 Resutlll or the Blank Spike Analyail tor Chlorinated Phenols In Water 

WA #0-026 Pen111 Wood Products Site 

Sample Spike %Rec. 
Cone. Cone. 

Comoound ua/L un/L 

2-Chlorophenol 379 400 95 
2,4-Dlchloropnenol 422 400 106 
2,5-Dlchlorophenot 602 400 151 
2,3-Dlchloropnenol 309 400 77 ' 
2,6-Dlchlorophenol 386 400 97 

: 

m,p-Chloropnenol 499 400 125 
2,3,5-Trlchloropnenol 419 400 105 
2.4,6-Trlchlorophenol 382 400 96 
2,4,5-Trtchlorophenol 433 400 108 
2,3,6-Trtchlorophenol 346 400 17 
3,5-Dlchloropnenol 372 400 13 
3,4-Dlchlorophenol 383 400 96 
2,3,4,6-Tellachlorophenot 481 400 120 
Pemachlorophenol 546 400 137 
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Table 2.10 Reautts of the MS/MSD AnalyalS for Chlorinated Phenols In Water 

WA #0-026 Penta Wood Products Site 

SamDle ID: D. E ,F00122 

sample Spiked MS MSD MS MSD RPO 
Cone. Added Cone. Cone. %Rec. %Rec. 

Compound ua/L uo/L uo/L uo/L 

2-Chlorophenol ND 2000 1720 1337 86 67 25 
Phenol ND 2000 1330 908 67 45 38 
4-Nttrophenol ND 2000 1865 1268 93 63 38 
Pentachloroohenol ND 2000 1846 1572 92. 79 16 

00031. 

QC Umtts 

RPC %Rec 

42 12-189 
40 27-123 
50 10- 80 
50 9-103 



QA/QC for CblorinaU:d Phenols in Soil . 

Results of the Surrogate Recoveries for Chlorinated Phenols in Soil 

Sunogates phcnol-dS. 2-tluorophcnol. and 2,4,6-tribromophcnol were added in the samples prior to 
extraetion. The sunogatc recoveries, listed in Table 2.11,range from 51 to 180. Fifty-two out of 57 recoveries 
are within QC limits. 

Results of the Blank Spike Analysis for Chlorinated Phenols in Soil 

Two sets of blank spikes were analyzed. The percent recoveries, listed in Table 2.12, range from 55 
to 167. 

Results of the MS/MSD Analysis for Chlorinated Phenols in Soil 

Sample B00125 and B00133 were chosen for the matrix spike/matrix spike duplicate (MS/MSD) 
analysis. The percent recoveries, listed in Table 2.13. range from 79 to 246. Nine out of 16 recoveries are 
within QC limits. The relative percent differences (RPDs), also listed in Table 2.13,range from 7 to 39. All 
eight RPDs are within QC limits. 
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Table 2.11 Results of the Surrogate Recoveries for Chlorinated Phenols In Soil 

WA 1110-026 Penta Wood Products Site 

sample ID S1 S2 S3 
%Recoverv 

Blank 54 70 I 
117 I Blank Spike 102 114 145 • 

B00125MS 70 111 ! 89 
B00125MSD 61 91 81 I 

B00124 104 67 83 
B00125 105 52 99 
B00126 101 54 98 
B00127 107 63 1'3. 
B00128 108 59 111 
B00129 103 54 151 • 
B00130 111 56 113 
B00131 108 73 121 
B00132 112 67 119 
B00133 90 65 122 
B00134 98 54 118 
B00135 93 51 114 
Blank Spike 112 109 180 • 
B00133MS 58 107 113 
B00133MSD 54 116 126 • 

QC Umlts 

S1 = Phenol-d5 24-113 
S2 = 2-Fluorophenol 25-121 
S3 .. 2.4,6-Tribromophenol 19-122 
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Table 2.12 ResUl1S or the Blank Spike Analyall ror c.hlorlnated Phenoll In Soll 

WA #0-026 Penta Wood ProdUCIS Site 

Baaed on Dry Weight 

Sample Spike %Rec. 
Cone. Cone. 

Compound unltcn ua/Ka 

2-Chlorophenol 6901 6667 104 
2,4-Dlchlorophenol 6613 6667 99 
2,5-Dlchlorophenol 8941 6667 134 I 2.3-Dlchlorophenol 5509 6667 83 I 

2,6-Dlchlorophenol 6829 6667 102 
m,p-Chlorophenol 11034 6667 136 
2,3,5-Trlchlorophenol 7077 6667 106 
2,4,6-Trlchlorophenol 6416 6867 96 
2,4,5-Trlchlorophenol 36112 6667 55 
2,3,6-Trlchlorophenol 5753 6667 66 
3,5-Dlchloropllenol 6812 6667 102 
3,4-Dlehlorophenol 6870 6667 103 
2,3,4,6-TelnlChlorophenol 7832 6667 119 
Pentachlorophenol 11047 6667 136 

Sample I Spike %Rec. 
Cone. Cone. 

Com ound K I 

2-Chlorophenol 7153 6667 107 
2,4 -Dlchlorophenol 7766 6667 116 
2,5-Dlchlorophenol 11137 6667 167 
2,3-Dlchlorophenol 5471 6667 62 
2,6-Dlchlorophenol 8160 6667 122 
m,p-Chlorophenol 8607 6667 129 
2,3,5-Trlchlorophenol 8698 6667 130 
2,4,6-Trtchlorophenol 8149 6667 122 
2,4,5-Trlchlorophenol 6695 6667 100 
2,3,6-Trtchlorophenol 6096 6667 91 
3,5-Dlehlorophenol 8702 6667 131 
3,4-Dlchlorophenol 7109 6667 107 
2,3.4,6-Tetrachlorophenol 9935 6667! 149 
Pentachloro henol 9723 6667 146 
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Table 2.13 Results of the MSIMSD Analyals for Chlorinated Phenol& In SOIi 

WA #0-026 Penta Wood Products Sile 

Based on Ory Weight 

Sam le ID: 800125 

Spiked MS MSD MS MSD RPO\ 
Added Cone. %Rec:. %Rec:. 

K I 

2-Chlorophenol ND 50000 47838 44881 96. 89 ·7 
Phenol ND 50000 43835 40924 88 82 7 
4-Nnrophenol ND 50000 79591 88416 159 • 137 • 15 
Pentachlor henol 16625 50000 74954 59674 113 •. 82 31 

Sam le ID: 800133 

Spiked MS MSD MS MSD RPO 
Added %Rec:. %Rec:. 

I 

2-Chlorophenol ND 88889 73940 82169 83 92 11 
Phenol ND 88889 70642 TT038 79 87 9 
4-Nttrophenol ND 88889 173153 218709 195 • 246 • 23 
Pentachloro henol 53738 88889 131122 168738 87 129 • 39 

00035 

QC Limits ' 
i I 

RPO %Rec:I 

42 26- 90 
.40 25-102 
50 11-114 
50 17-109 

QC Limits i 

RP %Rec 

35 26- 90 
50 25-102 
50 11-114 
47 17-109 
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~ 
205 Campus Plua I 
Edison, NJ 08837 

Ann: Joe Larusso 

Roy F, Weaton, Inc. 
GSA Raritan Depot 
Bulking 209 Anna (Bay F) 

e 2890 Woodbridge Avenue 
Edison, New J8rNY 08837-3678 
808°321-4200 • Fax 906-494-4021 

Project # 3347-040-001-0026, Palla Wood 

November 29, 1994 

As per Weston REAC Purcbase Order number 08-31216, dated 11/28/94,please analyz.e umples according 
to the following paramerezs: 

ADalysis/Method Matrix # of samples 

BNA/SW-846-8270 Table S Soil 10 one sampling only 

Phenola/SW-846-8270 Waier 8/month for 5 mombs 
See Attached List Soll 12/month for S mombs 

Data package as per amched Deliverables Requirements 

Samples are expected to arrive at your labonrory on December 2. 1994 and early January with subsequent 
sampling events resuming in lale Mardi 1995. All applicable QA/QC (MS/MSD) analysis will be petfmmed 
on each of our sample mauix. PrelimiD.lly results tables including MS/MSD's plus a ligaed copy of our awn 
of Custody is due at RBAC 10 bulinas days after eacb ample receipt, with 1he complete d8la package due 
21 business days after each sample receipt. The complete data package IDUlt include all items on the 
deliverables cb.ecklisr Samples may be pote:Dially dioxin cxmtmninvect 

ALLORGANICEXTRACI10NSON SOLIDS IE: BNA,PEST/PCBMUST BE BYSOXBLETEXTRACTION 

Should any quatiom or problems arise c:onccrniDg this project, please call John Jobmon at (908) 321-4248 
or ru to (908) 494-4020. Ally comracmal ~tion. please call Cindy Snyder at (908) 321-4296. Thank you 

;(:_-n;;~~e °'Armstro~ ng 
Olla Validation and Report Writing Group Leader 
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CHAIN OF CUSTODY AECORD/LAB WORK REQUEST 
Roy F. Weston, Inc. 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

..~.~-" ~ t,J{/00 fµJ/), 
Proj1ctNumber:"f,j 0'(4 -001- op~,."' 
RFWContact:P P fltlone: __ - 12., - 9 z.r2 No: 10045 \ 

SAMPLE IDENTIFICATION 9 4- 1 I .. 4 C) ~' ANALYSES REQUESTED 
SHEET NO.___i_ Of 

REAC• Aanuila No. Samnll1111 Location Malrll 

ODO IIL DW1,41 l.. w 
I 00 117 D1Ji8L 

oo II I 0"12.A l. 
00111 DW281.... 

·aoo1u,· Dw3A 1.... 
0 001 t- I A)&,J36t.. 

hf.F 00111. V Div '(A 2-
E 0011-3 Dw'/81- ,J 

~: 00 I L'I PS ~A 1- s 
Boo, z.r vDs~a-z.. 
800IU D~.1.C.2.. 

·0001L7 DS l A- l. 
601)/z,f D.s 2.8 L 
80" ,,_, DS2C.2-
Boo1Jo DS3AL 
(Jo Olli DS 38L 
Boo, J 'L OS 3C 2-
Boo, 33 Iv DS'I A z_ 
800/J '( DS't 6 L 

D 800/ 3.> DS'fC.. l.. 
Malrbl: 
SD , Sldlm1n1 
OS • Drum Soid1 
DL • Drum Uquld1 
X • Other 

PW . Potable Waler 
GW · G,oundwat11 
SW • S,Jrfaca Water 
SL • Sludge 

' I/ 

s . Soil 
W • Waaar 
0 Oil 
A • Air 

Dall ColNcl1d e!J!. .: ,, (11 f\ 
ii /1 ll'i't I -1, /j~,.,, - \ I Lrrl._ - \ ✓1 

\ ♦ 

' ,, 
\ " ''J \ ,, 

3 ' _?/.m r 
I -~ 1/ \ /L.Nt 

'I ot.d../ - \"> J-1/,n - \~ .it 
\ & 

' " \ I, 

' I, 

r\. ,, 
' " \. ,. 

11\. ·- - ,, '\. 
I~ I w ' I, " seeclal Instructions: J Ph I FOR SUBCONTRACTING USE ONL y 

(1) = Ch I oa- i" ~-1i eta O s FROM CHAIN OF 

DO f1 S//-1jD o,J b-f- ""' Z.l 1 8OO/Z.~ (3DOIJJ uC=-:U:.:S:..:.;TO::D=Y~#,__ _____ __, 

llam1/RHIOII RaUnqul1h1d By Dall Rocalvad By Dale Tim• ltoma/R1aaon R1Unqul1hld By Dall ~calv,'jY D~•• Time 

AU/ ~A-l'IJIS H1Ho~ 11/ztl,1 kn~ ~/LJ "k'' 1,,/2./, ~- LL 11/2,J,, /,J,°UO . . . 

.... . .. .,. . . 
"' :J-· ,.,.._,.. 

0 y n ..... r.--..· 
~ ·-···r-• "'. IVVI ~nu 

- Samples Ima..,, LlJ!»'l'IU 

· • , "~'"''Y rr'!!servea \C(e~ NO 

_f_ 

-



Roy F. Weston, Inc. 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

CHAIN Ut- GU~IUUY Ht:l,UMU/LAD vvunn. ncyuc~• 

Project Name: f lzJ./174 lvooo '/l4 O<ICl) 
3~1 - tJ'tO -oo/ - d~ u- 01 Project Number: -i..;..:,~....:,._!.,..........~~~;..!.____.:~:;.;..~~~~=-=-.a-----

AFW Contact:: ONN Phone: fO/- 3Zf, 'fl.S- No: 100 46 

j~l SAMPLE IDENTIFICATION ANALYSES REQUESTED ·---
SHEET NO OF_ 

REAC# Sari111le No. Samollna Location 

'l1 AO0IIC. D~ 11-1 2.. 
I) A-{)~ 117 Dw18 L 

':J.( 
I A dtJI I t Dt-vt.A L 

,·Rt-, A06//'1 OW<-OL 
~ A00/2AJ l>W3A l. 
I~~ A oo 12 I Dw3/37-
~~~ A-C 001 z. z. h i,J '1 A· z. 
L?tl A 00 I Z..J DW'ft32-

---......:_ 

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

Matrix: 
SD· Sediment PW· Potable Water s 
OS· Drum Solids GW- Groundwater w 
DL • Drum Liquids SW- Surface Water 0 
X - Other SL· Sludge A 

Items/Reason Rellnqulshed By Date 

Matrix Date Collected 
# or J;ontalnerl_ 

Bottles Preservative 

l,J 11/-uli'I 32.old/ -
(I 

,/ 

3 
,/ ,V I . ,y ' 'J 

----i--. 

---- t--.. 

111,:-/ r-------
------
-·-

Specla/instructlons: 
Soil DD MS !4151 ">'I A ... C {)()/ 2 l.. Water 
Oil 
Air 

Received By Date Time ltem1/Rea1on 

P"'_ p \ 
'/ 

' 

, 'I 

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

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

\ 

\ 
\~,.. 
\"I 

"' "' '\ 
~ 

"'-
- ·- "' ----- "' --- ··-

. - '\.. 

FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 
CUSTODY# 

Date Received By Date Time 

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



.,,oy ~ s9, 1.P. -
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

SAMPLE IDENTIFICATION 

REAC II SamoleNo. Sampllna Location Matrix Date Collected 
#Of 

BottlH 
J.,Oflta_l'!!f.(. 
Preservative P(P 

AOOlllf D51A 2. ~ IIIZ-lli'1 l/ /Jl.. 4L I - )( 
AIJtJIZ-5" D~1 a~ (I 

A Oa I U D.S1 CL 
AOOll...1 D52A1-
A-OOIZ--C DSl_/31.. 
A-0O1 l..-q DS2.l'2. 
A oo t 3 o DS 3 AL 
}1-0013/ OS 3 B'2-
AOD/31.. DS 3C 'L 
A-00/1.3 D.SL/AL 
/10()/J'( D ~ '1 81-

C .AOOIJ..> l>SL/C.1- ,, 1/ \/ ,./ ,v . 'I .... 
~ ----0 ------""" t: ------- ------ L4 ---~ { 

---
----=--~--;...__ - -- -- . --

Matrix: 
SD • Sediment 
DS • O,um Solids 
DL • O,um Liquids 

PW • Potable Water 
GW • Groundwater 

S Soil 
W Water 

Special ln1tructions: 
DO 11 5{ f1 so 4,J A tJ lJ I l ~ 1 A ()t) 13 3 

SW • Surface Water 0 Oil 
X • Other SL • Sludge A · Air 

Items/Reason Relinquished By Data Received By Date Time Items/Reason Relinqulshed By 

IM/ I kN.t.. .\ o 11,n~ 11/.,,,J .. ~~ /= I,/,.., ~/#4' \. 

, v .. .,, -.. I 

\ 
\ 

--

- - -
\ 
\ 

\ 
\ 
\ 

\ 
\ £ 

\. ... 7~ 
\? 

\. 
\. 
'\ 

\ 

\. 
I 

\. 
\. 

\. 
-- \ -·- - ··-· -- - . . .. 

"' 
FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 
CUSTODY# 

Data Received By Date Tim• 

-



EA.16 ,vEffl.lA/6 - £3/0-

Roy F. Weston, Inc. 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

CHAIN OF CUSTODY RECORD/LAB WORK REQUEST 
p Eµf/11 iv 01 O fuDU<..n 

q - I~ -oo~ 
Project Nam1: O 3~q 1 _ 0 'ft} -4()/ - bi>U - 0 / 
Prol•ctNumber: l1.]:1opv Phone: fof-3zJ-9zS:7 
RfW Contact:-------LA...1.-.....-------

4 
No: 10049 \ ._j_ 

SHEET NO.-L OF 
SAMPLE IDENTIFICATION ANALYSES REQUESTED 

AEAC/1 SamDle No. SamDllna Location Matrix Data Collected efn1!. _ _. ..... !U B_µ/1 , COOl.3' 1 A C0/11' 3 s 11/z.4/1_1 I l/ 6'l; d/ - )< 

~ C,0013'1 ? A CtJff I' 3_ 
-I I 

c.oo,'fl. 3.A- CtJhP3 
r.O()/'{S- '1 A COi-ii' .3 
COIJl_'1_1· 5 A (.() /LI /J 3 
COOIS-/ 'A C0/1,- .3 
(1J O" I ~'f 7/t C'Ml'J 
COOIS1 _iA_· l'1JM P 3 

_A 00 17J__ o_e l-1 C.OnPl. 
A 0() 11 f (), /-'I C,oN ,-2. ,, 

I/ 1/ ,1 11 ' I/ , ____ 
----

-~ 

. ,.. 
I I ,,, 

---- -
-----·-

Matrix: 
SD • Sediment 
OS • Orum Solidi 

PW . Potable W1111 s . Soil 
s clal Instructions· 

OOpeMS/rtSD "V R.ArJOl1L y S tlf_CTliO ow . Oroundwllll W Wiler 
Orum Liquid1 SW• Surface Weier . DL. 

SL· Sludge ,. ~r X Other 
O Oil S AMl'l-E 

111"'.r1/Aea1on Rellnqul1hed By Dale Recelv•~Bt Data Time llem1/ReHon Rellnqulahed By 

Ml /k',"~~s,i _/J_, H()_~ 111:/0J ~.,'-k'.~ i'l.l. b I . k Dt?w>L c "JI Mr . . I I 

--
·-- . . - - . -

I 

\ 

\ 
\ 
\ 
\ 
\ 
\ 

_'1 

\. 

' \ .... 
~ 

\. - r 

~ 
'\ 

_\ 

' I'\ 
----- ~ 

·--- -~ ----~ 
FOR SUBCONTRACTING USE ONLY 

Dele ~elvedBJ, Dele Time 

'-' t/2._ ~ M-:-.. ,~b /o:"o 
. 

---

'-Im. 
I I 

I I 

" 'I 
ti ,, 
It 

\ ' ~, 
0 
"1' 
:> 
0 
0 

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



'lov ~ .,ston, In~ -
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

Project Nam1:-.._..:;;.;.....~~..;;...;...-~~.------=-7""'c:'"--r------=-.-------­
Project Numblr: _ __, _ ___.~,,_....a.-..----=-=""2"---=..----........---­
RfW Contact:---,,--....--.................... --

- - - -
No: 10050 

SAMPLE IDENTIFICATION ANALYSES REQUESTED SHEET NQ. __ OF_ 

REAC II Samol• No. Semolina Location Malllx Date Collected 
#Of ~ntatnert PLP I\ Bottles Pre11Natlv1 

A"O/Jt, IA r.,/J MP :J s JJ!YJ/f'1 «/0:C~ I - )/ \ 
A 00 I 3 7 J/1,. t'' \. 
A OIJ 13 & I C. \. 
AlJ0/3C, 2/.l \ 
A ou I '1 o · 2.8 \ 
AOUl'11' 2.l ' 'I. 
AtJO/'t'L JA \.. 
A- ()I) I '1 J '31.3 \.. "7 .. 
A 00/lf'f· 3C \.. ~ 
A()O I 'I Y '{If \ 
A 0() /'It;, Ltd \ 

8 ,4 ()t)J 'f "i 't l \ 
~ A 0() I 'I r SA \ 
g 

AOIJI'{, 5""8 \.. 0 

r:; AP~/ S"D SC \ 
A oo I s-·J t,A \ 
4- ()0 I 5"'2.. 68 \ 
.4~P I ,13 t. c.. ·-·- \ 
A- 00 I Pf 7A \ 
,4- 0/) J.fT 7/J w 1/ , I 'I ,~ ,v \ 

Mattix: Special lnz-ructions: 
SD - Sediment PW- Potable Water s . Soil AT fl.ATE OF /O/. FOR SUBCONTRACTING USE ONLY 
DS • Drum Solids GW- Groundwater w . Water 

1)0 /-'1 l '11$1 S Af1PL£ J FROM CHAIN OF 
DL • Drum Liquids SW- Surface Water 0 . Oil CUSTODY# 
X • Other SL • Sludge A - Air 

tt,m,/Reaaon Rellnqulahed By Date Received By Date Time llema/Reaaon Relinquished By Date Received By Date Tim• 

kl I I h 4k s) M/~ f) - ,-.J 1.,.:.,A.: .. ' .. '~" ~ . 
J 



Roy F. Weston, Inc. 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

~ .. "',, ~ .... -... " - ,, 

CHAIN OF CUSTODY .!CORD/LAB WORK REQUEST f 5- fv'VIJ IAJO() P PM l)ue'J; 
Project Name: l J 'f] _ ()'I() _ ttJ{)/ _ Od U _ OJ 
=~~~~:~er: H« Rt>HP Phone: qor-3U- '11..,7 No: 10051 

SAMPLE IDENTIFICATION ANALYSES REQUESTED 
SHEET NO. __ OF_ 

REAC# Sample No. SamDllna Location 

A 0()/S-t, lC Co f1/ 3 
Aoo,n _f ii 
AOtJISV i8 
A-0~/Pi _I(,. ,V 

~ .... 
~ .... 
0 

.:: 

Matrix: 
SD - Sediment 
OS - Orum Solids 
DL - Drum Liquids 
X - Other 

lte"}•/Reason 

Ml/ Ait J4,5 IS 
• 

PW - Polable Waler S 
GW - Groun·dwaler W 
SW • Sur1ace Waler 0 
SL - Sludge A 

Rellnqulahed By Date 

11, f10A-- ,1/wh rQ_ 
-

.Oat, Collected 
#Of ~nta1ner1 fl~P \ Matrix Bottles Preservative 

s II/Vi/1't l '-I o i- ,,< I - V \ . ., 
I \ 
I 

_\ 
,v ,l/ l/ \ !/ 1 / \Ill \ 

\ 
\ 
\ 
\ 
I\ 

\ 
\ 

\ 
-~ 

'\. 

" r\. 
" ·-·- -- ' ~ 

'\.. 
Soil 
Waler 
Oil 
Air 

Special l~structions: _ . FOR SUBCONTRACTING USE ONLY 
DO rt 'i/h SO S A/1~l.€ s A-T /l. lWE tJr- IO/. FROM CHAIN OF 

CUSTODY II_ 

Received By Date Time Items/Reason Rellnqulshed By Date Received By Date Time 

• M,- ~. I l-"\'- ·:, fo' ,l,-4, . 

·J 
~ 

~ 
0 

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



.,,oy ~- .;., 1.P -
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

SAMPLE IDENTIFICATION 

REAC II SamDleNo. SamDllna Location Matrix Date Collected 

AO0 /bO c-r I - 'J 5 11/i,l'i'f 
A /JO I bl cr-z. -2.. 

A oo "t. fT3- l.. 
A 01) 16 l C ,t/-L 
A 001£'1 · c-rr-i. 
A~()/t~ c-n-2. 
·AtJ()/bt C T1- 2. 
Aoo1,1 c-rt-2. 
A 0011'1 CT'1- L 

40 O I 6 i>" Dr I -z. 
Add I I, 'j DT Z -z.. 

~ . A 00110 DTJ-l. 
.... A oo 111 (YT1{-l. .... 
S? AtJo/11-. f)TS--7 
!::: AOt>/13 or,-2... 

A- bOl1'1 D,1-1... 
A 00 /71 o,-,--z.. 
A- 0017 l, {)ti - l. ,, ,I/ ---- r--...... 

• .A - .. 

#Of 
BotllH 

_\,Olltalner / 
PreHrvallv• PC,P 

I "()t,l/ - ")( ., 

,/ ,11 ,, 
---

,; 
~---

- - - -
No: 10052 

ANALYSES REQUESTED SHEET NQ. __ OF_ 

\ 
\ 
\ 
\ 

\ 
\ 

\ 
\ 

[\ 

\ -. I ... 
~ :: ) 

\~ ... J 
~ 

\ r ... 
\ 

\. 
~ 

"' \. 
\. 

".. 
I Ir' I . . . -- . ··- -- . ·-- -- .. . . .... ···-- .. \. 

Matrix: 
SD · Sedimenl 
OS • Drum Solids 
DL • Drum Liquids 
X • Other 

lte~•/Raa1on 

kfl/~"h , 

-- --·-- ·- . - ... -

PW· 
GW· 
SW­
SL · 

Potable Water S Soil Special Instructions: AT /{ A TE 
DtJ hS/t1J/J j"AnltEJ ,.,. W Water 

0 • Oil 
Groundwater 
Surface Water 
Sludge A • Air 

Rellnqul1hed By Date Received By 

N,f1p/- 11/JIJI, ,:._ •• r-..1 

-

&JF- ,o~ 
Date Tim• ltem1/Reason Rellnqul1hed By 

A•• h. "}.:ftj 1.- • ln 

FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 
CUSTODY# 

Date Received By Date Time 



Roy F. Weston, Inc. 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

CHAIN-OF CUSTODY RECORD/LAB WORK REQUEST • 
Project Name: PE: Al'TA vJ({O P f Ill O (/ (. TT 
Project Number: ,If-() 13 '17- tJ 'f O - 0 0/' 0 0 U-0 ~ 
RFWContact: h. H()l/,T Phone: f4f- '3U-if' 

• 

No: 10056 
SAMPLE IDENTIFICATION ANALYSES REQUESTED 

SHEET NO. __ OF_ 

7N'i'~·-

REAC II Samole No. SamDllna Location 

/9£> 8 C.A "OI ro 0/0 JvFLVt~- 3 
101.,. -,A o o I fl f?/0 l£ACAIA rt. - 1 

o.t- A oo I ti.. GR.EEAI 17tµJt. I - 3 
/OfJ, A- (}O If .3 WHITE- 1)t Alt Z- 3 
joy\ A OOl'i'f VJ u ,re. n.wt J ·- 3 

' "~ 
~ 
~ 

........ 
r......... 
~ 
~ 

---......____ 

Matrix: 
SD • Sediment PW • Potable Water S 
OS • Drum Solids 
DL • Drum Liquids 
X • Other 

Items/Reason 

GW • Groundwater W 
SW • Sur1ace Water 0 
SL • Sludge A 

Matrix 

\,J 

'I/ 

r---

Soil 
Water 
Oil 
Air 

Dale Collected -~· Bottles 
~ntalner/ 

Preservative PC.P r\ 
II (30 /r; ... J 32-01; di - )( 

I • 

I 
I 

w ,. ,v ,:., ,' 

, .. ---t---' llf-!7 ------ ------·-

Special Instructions: 
Do MS/Mr,DIJN Aoo110 

l t.. ow fl, eo ,vt.). 

., 

\ 
\ 
\ 

\ 
\ 
\ 
\ 

~ /'J;.. '. -,) 
" '\ 

'\ 

' ~ \ i 

\ 
\ 

------ \ -r---__ \ 
---- r---._ \ 

FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 
CUSTODY# 
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DATE: 

TO: 

FROM: 

February 28, 1995 

R. Singhvi 

V. Kansal 

Roy F. Weston, Inc. 
GSA Raritan Depot 
Building 209 Annex (Bay F) 

· 2890 Woodbridge Avenue 
Edison, New Jersey 08837-3679 
908-321-4200 • Fax 908-494-4021 

EPA/ERT 

Analytical Section Leader }f'Jl?t:e/ ~~ 
SUBJECT: DOCUMENT TRANSMITTAL UNDER WORK ASSIGNMENT # 0-026 

Attached please find the following document prepared under this work assignment: 

Penta Wood Products Site - Analytical Repon 

Central File WA # 0-026 
T. Mignone 
G. Armstrong 
H. Allen 

(w/attachment) 
Task Leader 
Data Validation and Repon Writing Group Leader 
Work Assignment Manager 
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I 
INTRODUCTION I 

The REAC Laboratory, in response to ERT work assignment #0-026, provided analytical suppon for I 
samples collected from the Penta Wood Products Site located in Siren, Wisconsin. This suppon included 
analysis and subcontracting of environmental samples as described in the following table. The support also 
included QA/QC, data review, and preparation of an analytical repon containing a summary of the analytical I 
methods, the results, the QA/QC methods, and the QA/QC results. 

The samples were treated with procedures consistent with those described in SOP # 1008 and are I 
summarized in the following table: 

coc # Number Sampling Date Matrix Analysis Laboratory 
of Date Received 

Samples 

03613 8 1/04/95 1/06/95 Water Pentachlorophenol REAC 

03614 8 1/04/95 1/06/95 Water Chlorinated Phenols Analab 

03615 12 1/04/95 1/06/95 Soil Pentachlorophenol REAC-HHL 

03616 12 1/04/95 1/06/95 Soil Chlorinated Phenols Analab 

03617 10 1/04/95 1/06/95 Soil Acid Extractable Analab 
Organics (BNA) 

03618 6 1/04/95 1/06/95 Water Pentachlorophenol REAC 

03623 20 1/03/95 1/05/95 Soil Pentachlorophenol REAC-HHL 

03652 20 1/04/95 1/06/95 Soil Pentachlorophenol REAC-HHL 

03653 4 1/04/95 1/06/95 Soil 

T4-4967 10 1104195 1/20/95 Soil GPE 

REAC-HHL REAC High Hazard Laboratory located in Brunswick, Georgia 

CASE NARRATIVE 

Acid Extractable Organics Analysis in Soil - Packal!c E048 

By direction of the work assignment manager and task leader on 2/22/95 ,only acid extractable organics 
have been reviewed and reported. 

In the daily calibration of 1/20/95 (file> F4502), the REAC 25% difference criteria was exceeded by 
2,4-dinitrophenol (65.17%) and 4,6-dinitro-2-methylphenol (53.92%). No positive results were obtained for 
these compounds. Because the percent difference is greater than 50, the non-detects will be considered as 
estimated. 
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In the daily calibration of 1/23/95 (file> F4526), the REAC 25 % difference criteria was exceeded by 
2,4-dinitrophenol (31.50%), 4-nitrophenol (47.81 %), and 4,6-dinitro-2-methylpbenol (25.66%). No positive 
results were obtained for these compounds; the data are not affected. 

Surrogate phenol-d5 exceeds QC limits for samples C00338, C00341, C00350, and C09937. The data 
are not affected. 

Pentachlorophenol Analysis in Soil - Package E0 15 

The surrogate 2,4,6-tribromophenol was diluted out for samples ABC00258, A00359, A00360, A00361, 
A00262, and A00363. The data are not affected. 

The surrogate 2,4,6-tribromophenol was outside QC limits for samples A00364, A00365, A00366, and 
A00369. The data associated with these samples is to be considered as estimated. 

Pentachlorophenol Analysis in Soil - Package E037 

The surrogate recoveries exceeded QC limits for samples 1AA00332DL (167%), 4AA00341DL (125%), 
6AA00347DL (129%), DS1A3A00DL (154%), and DS2A3AOODL (151 %). The positive results are considered 
to be estimated for these samples. 

Chlorinated Phenols Analysis in Water - Package E038 

The initial Calibration of l/25/95exceeded the 30% relative standard deviation (%RSD) requirement 
for 2,4-dichlorophenol (30.71 %) and pentachlorophenol (47.95%). There are no positive results for the 
associated samples quantitated by this initial calibration range. The data are not affected. 

The continuing calibration of 1/19/95 exceeded the 25% difference (%D) requirement for 3,4-
dichlorophenol (37. 98 % ) and pentachlorophenol (29 .33 % ) . There are no positive results for the associated 
samples quantitated by this continuing calibration. The data are not affected. 

Two acid surrogate recoveries exceeded QC limits for sample 00368. The data are considered to be 
estimated. 

Chlorinated Phenols Analysis in Soil - Package E046 

The initial Calibration of l/25/95exceeded the 30% relative standard deviation (%RSD) requirement 
for 2,4-dichlorophenol (30.71 %) and pentachlorophenol (47.95%). The positive results for these analytes in 
the sample B00376 are considered to be estimated. 

The continuing calibration of 1/18/95 exceeded the 25% difference (%D) requirement for 3,4-
dichlorophenol (27.54%) and pentachlorophenol (30.05%). The positive results for these analytes which are 
detected in samples B00372, B00373, B00374, and B00375 are considered to be estimated. 

The continuing calibration of 1/19/95 exceeded the 25% difference (%D) requirement for 2,4-
dichlorophenol (37.98%) and pentachlorophenol (29.33%). The positive results for these analytes which are 
detected in samples B00377, B00378, B00379, B00380, B00381, B00382, and B00383 are considered to be 
estimated. 
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B 
BFB 
BPQL 
C 
D 

CLP 
coc 
CONC 
CRDL 
DFTPP 
DL 
E 
EMPC 
J 
HHL 
IDL 
ISTD 
MDL 
MQL 
MI 
MS 
MSD 
MW 
NA 
NC 
ND 
NS 
%D 
% REC 
PQL 
PPBV 
QL 
RPD 
RSD 
SIM 

ml 

l(L) 

di 
ml 
ul 

• 

SUMMARY of ABBREVIATIONS 

The analyte was found in the blank 
Bromofluorobenzene 
Below the Practical Quantitation Limit 
Centigrade 
(Surrogate Table) this value is from a diluted sample and was not calculated 
(Result Table) this result was obtamed from a diluted sample 
Contract Laboratory Protocol 
Chain of Custody 
Concentration 
Contract Required Detection Limit 
Decafl uorotripbeny lpbospbine 
Detection Limit 
The value is greater than the highest linear standard and is estimated 
Estimated maximum possible concentration 
The value is below the method detection limit and is estimated 
High Hazard Laboratory, Brunswick, GA 
Instrument Detection Limit 
Internal Standard 
Method Detection Limit 
Method Quantitation Limit 
Matrix Interference 
Matrix spike 
Matrix spike duplicate 
Molecular weight 
either Not Applicable or Not Available 
Not Calculated 
Not Detected 
Not Spiked 
Percent difference 
Percent Recovery 
Practical quantitation limit 
Parts per billion by volume 
Quantitation Limit 
Relative percent difference 
Relative Standard Deviation 
Selected Ion Mode 

cubic meter kg 
liter g 
deciliter cg 
milliliter mg 
micro liter ug 

ng 
pg 

kilogram 
gram 
centigram 
milligram 
microgram 
nanogram 
picogram 

denotes a value that exceeds the acceptable QC limit 
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Abbreviations that are specific to a particular table are explained in footnotes 

1 on that table 
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Analytical Procedure for Acid Extractable Organics in Soil 

The subcontract laboratory analyzed the soil samples for acid extractable organic compounds, 
according to U.S. EPA Method 8270. This method is outlined in "Test Methods for Evaluating Solid Wastes", 
U.S. EPA, SW-846, September, 1987. 

Results of the acid extractable organics analysis in soil are listed in Table 1.1. 
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Extraction Procedure 

Analytical Procedure for PCP in Water (SIM) 
(REAC) 

One liter of sample was spiked with 2,4,6-tribromopbenol as a surrogate, and extracted with three 60 
ml ponions of methylene chloride according to Method 625, Section 10, as outlined in the Federal Register 
Vol. 49, #209, Friday, October 26, 1984. The extracts were combined, concentrated to 1.0 ml, an internal 
standard pbenantbrene-d10 was added, and analyzed. 

Analytical Procedure 

An HP 5890 Gas Chromatograph, equipped with a 5970 Mass Selective Detector and controlled by 
an HP-1000 RTE/VM computer was used to analyze the samples. 

The instrument conditions were: 

Column 

Injection Temperature 
Transfer Temperature 
Temperature Program 

Splitless Injection 
Injection Volume 

Restek Rtx-5 (crossbonded SE-54) 
30 meter x 0.25mm ID, 0.50 µm 
film thickness 
260° C 
260° C 
100° C for 0.5 min 
30 °C/min to 305° C 
bold for 5 min 

Split time = 0.75 min 
2 µI 

The GC/MS system was calibrated using 6 pentacbloropbenol standards at 0.5, l.0,5.0, 10.0,25.0,and 
50.0 µg/ml. All samples were quantified using the average response factor obtained from the calibration range. 
Before analysis each day. the system was tuned with 50 ng deacfluorotriphenylphospbine (DFTPP) and passed 
a continuing calibration check when analyzing a 5.0 µg/ml standard mixture. 
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The Pentachlorophenol results for water samples are listed in Table 1.2. The concentration of the 
detected compounds was calculated using the following equation: 

DFxA,,xli.,X V, 
C,, = _A_i.,_x_RF_(_o_r_RF _ _,-)x-~-;r-V-

0 

where 
cu = Concentration of target analyte ( µg/L) 
OF = Dilution Factor 
Au = Area of target analyte 
1,, = Mass of specific internal standard (ng) 
vi = Volume of extract ( µl) 
A;, = Area of specific internal standard 
RF = Response Factor (unitless) 
RF ... = average Response Factor 
V; = Volume of extract injected (µl) 
Vo = Volume of sample (ml) 

The RF ... is used when a sample is associated with an initial calibration curve. The RF is used when 
a sample is associated with a continuing calibration curve. 

Response Factor calculation: 

The RF for each specific analyte is quantitated based on the area response from the continuing 
calibration check as follows: 

where 

Rev. 7/1 J/94 

and 

Ac x I .. 
RF-----

= Response factor for a specific analyte 
= Area of the arialyte in the standard 
= Mass of the specific internal standard 
= Area of the specific internal standard 
= Mass of the analyte in the standard 

RFaw = 

n = number of Samples 

00006 



I 
Analytical Procedure for Pentachlorophenol in Soil (SIM) I 

(HHL) 

Extraction Procedure ' I 
. Ten grams of sample was spiked with the surrogate 2,4,6-tribromophenol, mixed with 10 g anhydrous 

sodium sulfate, and shaker extrated four times with a 25 ml ponions of 1 :4 acetone:methylene chloride. A I 
1.0 ml aliquot was spiked with an internal standard phenanthrene-dw, and analyzed. 

Analytical Procedure I 
An HP 5971A Mass Selection Detector equipped with a 5890 Series II GC, a 7673A autosampler and 

controlled by an HP-Chem Station/Window/DOS5.0 software driven IBM compatible computer was used to I 
analyze the samples. 

The instrument conditions were: 

Column 

Injection Temperature 
Transfer Temperature 
Source Temperature 
Analyzer Temperature 
Temperature Program 

Splitless Injection 
Injection Volume 

Restek Rtx-5 (crossbonded SE-54) 
30 meter x 0.25mm ID, 0.50 µm 
film thickness 
290° C 
315° C 
240° C 
240° C 
100°C for 0.5 min 
30° C/min to 305° C 
Hold for 2 min. 

Split time = 0.88 min 
2 µI 

The GC/MS system was calibrated using 6 pentachlorophenol standards at 0.5, 1.0,5.0, 10.0,25.0,and 
50.0 µg/ml. Before analysis each day, the system was tuned with 50 ng decafluorotriphenylphosine (DFTPP) 
and passed a continuing calibration check when analyzing a 5 µg/ml standard mixture in which the responses 
were evaluated by comparison to the average response of the calibration curve. 
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The pentachlorophenol results, based on dry weight, are listed in Table 1.3. The concentration of the 
detected compounds was calculated using the following equation: 

DFxA,.xlisx V, 
C =-------

• AuxRFawxY1xW.xD 

where 
OF = Dilution Factor 
RF.ve = Average Response Factor (unitless) 
A,, = Area of analyte 
Ai, = Area of internal standard 
Ii, = Mass of internal standard (ng) 
cu = Concentration of analyte ( µg/Kg) 
v, = Volume of extract (µI) 
vi = Volume of extract injected (µl) 
w = Weight of sample (g) 
D = Decimal per cent solids 

The average Response Factor is used to quantitate the analyses. 

Response Factor calculation: 

The response factor (RF) for each specific analyte is calculated based on the area response from the 
continuing calibration check as follows: 

where 
RF = Response factor for a specific analyte 
A, = Area of the analyte in the standard 
A .. = Area of the internal standard in the standard 
I, = Mass of the analyte in the standard 
I,. = Mass of the internal standard in the standard 

RFaw = 

and 
n = number of Samples 

Revision of 1 / 13/95 
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I 
Analytical Procedure for Chlorinated Phenols in Water I 

The subcontract laboratory analyzed the water samples for chlorinated phenols, according to U.S. EPA I 
Method 8270. This method is outlined in "Test Methods for Evaluating Solid Wastes Physical/Chemical 
Methods", U.S. EPA, SW-846. 

Results of the analyses are listed in Table 1.4. I 

Analytical Procedure for Chlorinated Phenols in Soil 

The subcontract laboratory analyzed the soil samples for chlorinated phenols, according to U.S. EPA 
Method 8270. This method is outlined in "Test" Methods for Evaluating Solid Wastes Physical/Chenucal 
Methods", U.S. EPA, SW-846. 

Results of the analyses are listed in Table 1.5. 
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I 
I Sample ID 

Location 
%Solid 

I 
Com ound 

Phenol 
2- Nitrophenol 
2,4- Dimethylphenol 

I 
2-Chlorophenol 
2,4- Dichlorophenol 
p-Chloro-m-cresol 
2.4,6-Trichlorophenol 

I 
j 2,4-Dinitrophenol 
14,6-Dinitro-2-methylphenol 
j 4- Nitrophenol 
I Pentachlorophenol 
I 2,4,5-Trichlorophenol 

I 
12-Methylphenol 
4-Melh I henol 

I 
Sample ID 

I 
Location 
%Solid 

Com ound 
' 

I i Phenol 
i 2-Nitrophenol 
I 2,4- Oimethylphenol 
I 2-Chlorophenol 

I 
j 2,4- Dichlorophenol 
j p-Chloro-m-cresol 
! 2.4,6-Trichlorophenol 
j 2.4- Dinitrophenol 
j 4.6-Dinitro-2-methylphenol 

I 
1 4 - Nitrophenol 
I Pentachlorophenol 
! 2.4,5-Trichlorophenol 
! 2-Methylphenol 

I 
I 4 - Methylehenol 

I 
I 
I 
I 
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Table 1.1 Results of the Acid Extractable Organics Analysls In Soll 

WA #0-026 Penta Wood Products Sile 

Based on Dry Weight 

Method Blank C00332 C00335 C00338 
1ACOMP4 2A COMP4 3ACOMP4 

BO 78 68 

ND 1000 ND 13000 ND 1300 ND 1500 
ND 1000 ND 13000 ND 1300 ND 1500 
ND 1000 ND 13000 ND 1300 ND 1500 
ND 1000 ND 13000 ND 1300 ND 1500 
ND 1000 ND 13000 ND 1300 ND 1500 
ND 1000 ND 13000 ND 1300 ND 1500 
ND 10001 ND 13000 ND 1300 ND 1500 
ND sooo: ND 63000 ND 6400 ND 7400 
ND soool ND 63000 ND 6400 ND 7400 
ND sooo I ND 63000 ND 6400 ND 7400 
ND 5000 56000 J 63000 150000 6400 100000 7400 
ND 1000 ND 13000 ND 1300 ND 1500 
ND 1000 ND 13000 ND 1300 ND 1500 
ND 1000 ND 13000 ND 1300 ND 1500 

C00347 C00350 C00353 D09937 
6A COMP4 7A COMP4 BACOMP4 OT 1-9 COMP3 

84 85 79 BB 

ND 1200: ND 1200 ND 1300 ND 1100 
ND 1200 NO 1200 ND 1300 ND 1100 
ND 1200 I NO 1200 ND 1300 ND 1100 
ND 1200 i ND 1200 ND 1300 ND 1100 
ND 1200: ND 1200 ND 1300 ND 1100 
ND 12ooi ND 1200 ND 1300 ND 1100 
ND 1200; ND 1200 ND 1300 ND 1100 
ND 54ooi ND 5900 ND 6400 ND 5700 
ND 5400 i ND 5900 ND 6400 ND 5700 
ND 5400 I ND 5900 ND 6400 ND 5700 

I 57000 5400: 36000 5900 95000 6400 5900 5700 
I 

ND ,200: ND 1200 NO 1300 ND 1100 
ND 1200. ND 1200 ND 13001 ND 1100 i 
ND 1200 ND 1200 ND 13001 ND 1100 I 

00010 

C00341 C00344 
4ACOMP4 SA COMP4 

66 67 

ND 1500 ND 1500 
ND 1500 ND 1500 
ND 1500 ND 1500 
ND 1500 ND 1500 
ND ,soo ND 1500 
ND 1500 ND 1500: 
ND 1500 ND 1500' 
ND 7600i ND 7500 I 

ND 7600' ND 7500 · 
ND 7600' ND 7500' 

110000 7600 140000 7500 
ND 1500 ND 1500 
ND 1500 ND 1500 
ND 1500 ND 1500 

D09947 
DC 1-9 COMP3 

92 

ND 11000 
ND 11000 
ND 11000 
ND 11000 
ND 11000 
ND 11000 
ND 11000 
ND 54000 
ND 54000 
ND 54000 

10000 J 54000 
ND 11000 
ND 11000 I 
ND 11000 



Table 1.2 Results 01 Penlachlorophenol Analysis In Wat• 

WA# 0-026 Penta Wood Products 

Cone. 
sample No. sampling Location (µg'L) .-~ . 
WBLK010695 Water Blank #1 ND, ·t' 
ABC00358 BIO lnlluent-4 1400 
A00359 BIO Leachate-4 4900 
A00360 Green Tank 1-4 63000 
A00361 White Tank 2-4 15000 
A00382 White Tank 3-4 5500 
A00363 saw Dust Julce-4 1800 
WBLK010995 Water Blank #2 ND 
A00364 DW1A-3 19 
A00365 DW1B-3 20 
A00366 DW2/l-3 19 
A00367 DW2B-3 13 
ABC00368 DW3A-3 6.8 
A00369 DW3B-3 10 
A00370 DW4A-3 7.8 
A00371 DW4B-3 17 

026\DEL\AR\9503\Penta 15 

00011 

. 
MDL 

. (µg'L) 
~ 

5.0 
50 

130 
2000 

500 
140 

53 
5.0 
5.1 
5.2 
5.3 
5.3 
5.2 
5.2 
5.0 
5.1 
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Table 1.3 Results of the Pentachlorophenol Analysis In Soll 

Sample Number 

Blank #203 
A09928 
A09929 
A09930 
A09931 
A09932 
A09933 
A09934 
A09935 
A09936 
A09937 
A09938 
A09939 
A09940 
A09941 
A09942 
A09943 
A09944 
A09945 
A09946 
A09947 
Blank #204 
A00332 
A00333 
A00334 
A00335 
A00336 
A00337 
A00338 
A00339 
A00340 
A00341 
A00342 
A00343 
A00344 
A00345 
A00346 
A00347 
A00348 
A00349 
A00350 
A00351 
A00352 
A00353 
A00354 
A00355 
Blank #205 
A00372 
A00373 
A00374 
A00375 
A00376 
A00377 
A00378 
A00379 
A00380 
A00381 
A00382 
A00383 

WA # 0-026 Penta Wood Products 

(Results are Based on Dry Welgit) 

Cone. 
Location (mgn<g) 

Sand Blank ND 
DT1-3 14 
DT2-3 14 
DT3-3 14 
DT4-3 14 
DT5-3 12 
DT6-3 13 
DTT-3 12 
DTB-3 12 
DT9-3 19 
DT1-9 COMP3 13 
DC1-3 31 
DC2-3 29 
DC3-3 27 
DC4-3 34 
DC5-3 30 
DC6-3 28 
DC7-3 35 
DCB-3 38 
DC9-3 29 
DC1-9COMP3 28 
Sand Blank ND 
1A Comp 4 74 
1B Comp 4 73 
1c Comp 4 77 
2A Comp4 220 
2B Comp 4 250 
2C Comp4 260 
3A Comp4 170 
3B Comp 4 230 
3C Comp4 230 
4A Comp4 180 
4B Comp 4 290 
4C Comp4 300 
SA Comp4 200 
SB Comp 4 240 
SC Comp4 280 
6A Comp4 75 
6B Comp 4 72 
6C Comp4 45 
7A Comp 4 66 
7B Comp 4 120 
7C Comp 4 

I 
140 

BA Comp4 120 
BB Comp 4 110 
BC Comp4 150 
Sand Blank ND 
DS1A-3 14 
DS1B-3 26 
DS1C-3 18 
DS2A-3 2.5 J 
DS2B-3 6.1 J 
DS2C-3 6.1 
DS3A-3 21 
DS3B-3 19 
DS3C-3 23 
DS4A-3 27 
DS4B-3 21 
DS4C-3 9.3 
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0001;.! 

MDL 
(mgn<g) 

5.0 
6 
6 

5.4 
5.4 
5.1 
5.7 
5.2 
5.1 
5.8 
5.7 
3.9 
4.7 
3.9 
4.3 
4.6 
5.1 
4.5 

4 
5.3 
5.3 

5 
6.4 
6.1 
6.3 
6.7 
6.7 
6.3 
7.2 
7.2 
7.2 
7.2 
7.2 
6.7 
7.2 
7.1 
7.3 
5.8 
5.8 
5.7 
5.8 
5.8 
5.5 
6.2 
6.4 
5.8 

5 
5.5 
5.5 
5.6 
5.1 
7.5 
5.8 
6.2 

7 
6.4 
8.8 
7.3 
6.2 



Table 1.3(Con't) Results of the Pentachlorophenol Analysis In Soll 

WA;; 0-026 Penta Wood Products 

(Results are Based on Dry Weight) 

Cone. MDL 
Sample Number Location /mg/Kg) /ma/Ka> 

Blank Sand Blank ND 1.8 
A00332 1ACOMP4 95 13 
A00335 2ACOMP4 370 65 
A00338 3ACOMP4 240 36 
A00341 4ACOMP4 61 14 
A00344 5ACOMP4 250 71 
A00347 6ACOMP4 98 29 
A00350 7ACOMP4 57 12 
A00353 8ACOMP4 190 25 
A00372 DS1A-3 12 1.2 
A00375 DS2A-3 3.0 1.2 
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sample ID 
Location 

Com ound 

2-Chlorophenol 
m,p-Chlorophenol 
2,6- Dichlorophenol 
2,4,5-Trichlorophenol 

I2,3-Dichlorophenol 
12 5-Dichlorophenol 
\ 3.4- Dichlorophenol 
2,4-Dlchlorophenol 
3, 5- Dichlorophenol 
2,3,6-Trlchlorophenol 
2,4,6-Trichlorophenol 

j 2,3,5-Trichlorophenol 
I2,3,4,6-Tetrachlorophenol 
Pentachlorophenol 

Sample ID 
Location 

Com ound 

2-C hlorophenol 
m,p-Chlorophenol 
2.6- Dichlorophenol 
2.4,5-Trichlorophenol 
2.3- Dichlorophenol 
2.5-Dichlorophenol 

I3.4-Dichlorophenol 
i 2,4- Dichlorophenol 
i 3.5-Dichlorophenol 
12.3.6-Trichlorophenol 
I2.4.6-Trichtorophenol 
: 2.3.5-Trichlorophenol 
; 2.3.4.6-Tetrachloropnenol 
I Pentachloro henol 
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Table 1.4 Results of the Chlorinated Phenols Analysis in Water 

WA #0-026 Penta Wood Products Site 

Method Blank 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

D.E.F00368 
DW3A-3 

ND 20oj 
ND 200 
ND 200 
ND 200 
ND 200 
ND 200 
ND 200i 
ND 2001 
ND 200! 
ND 200, 
ND 200: 
ND 200 
ND 200 
ND 200' 

B00364 
DW1A-3 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B00369 
DW3B-3 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

200 
200 
200 
200 
200 
200 
200 
200, 
2001 
200: 
200 
200 
200: 
200 1 

B00365 
DW1B-3 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B00370 
DW4A-3 

ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

40 
40j 
40 I 
40i 
401 
4oi 
40 
40 
40 
40 
40 
40 
40 
40 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 I 

400 i 
400" 
400 I 

00014 

B00366 
DW2A-3 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B00371 
DW4B-3 

ND 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

400 
400 
400 
400 
400 
400 
400 
400 
400 
4001 
400j 
4001 
400 
400 

B00367 
DW2B-3 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

200 
200 
200 
200 
200• 
200· 
200 
200 
200 
200 
200 
200 
200 
200 



Table 1.5 Results of the Chlorinated Phenols Analysis In Soll I 
WA #0-026 Penta Wood Products Site 

Based on Ory Weight I 
Sample ID Method Blank 800372 800373 800374 800375 I Location DW1A-3 DW18-3 OS1C-3 OS2A-3 

%Solid 82 81 81 78 

Com ound 

I 2-Chlorophenol NO 670 NO 4900 NO 4900 NO 5000 NO 5100 
m,p-Chlorophenol NO 670 NO 4900 ND 4900 ND 5000 NO 5100 
2,6-0lchlorophenol ND 670 NO 4900 NO 4900 NO 5000 NO 5100 
2,4,5-Trlchlorophenol ND 670 NO 4900 NO 4900 NO 5000 NO 5100 I 2,3- Oichlorophenol NO 670 NO 4900 NO 4900 NO 5000 NO 5100 
2.5- Olchlorophenol NO 670 NO 4900 ND 4900 NO 5000 NO 5100 
3,4-0lchlorophenol NO 670 ND 4900 NO 4900 ND 5000 NO 5100 
2,4-0lchlorophenol ND 670 NO 4900 NO 4900 NO 5000 NO 5100 

I 3,5- Olchlorophenol NO 670 NO 4900 NO 4900 ND 5000 NO 5100 
2;3.6-Trlchlorophenol NO 670 ND 4900 ND 4900 NO 5000 NO 5100 
2.4.6-Trlchlorophenol ND 670 ND 4900 NO 4900 NO 5000 NO 5100 
2,3,5-Trlchlorophenol NO 670 NO 4900 NO 4900 ND 5000 NO 5100 
2.3.4,6-Tetrachlorophenol NO 670 NO 4900 NO 4900 NO 5000 NO 5100 I Pentachloro henol ND 670 13000 4900 28000 4900 21000 5000 7000 5100 

Sample ID ,. 800376 800377 800378 800379 800380 I 
Location 1. OS2B-3 OS2C-3 OS3A-3 OS3B-3 OS3C-3 
%Solid'., . 

70 72 65 76 74 

I .,,I-• • . 
Com ound · -~ 

2-Chlorophenol NO 5700 NO 5600 NO 6200 ND 5300 NO 5400 
m ,p-C hlorophenol NO 5700 i NO 5600 NO 6200 ND 5300 NO 5400 I 2.6- Olchlorophenol NO 5700: NO 56001 NO 6200 NO 5300 NO 5400 
2.4.5-Trlchlorophenol NO 5700! ND 5600! ND 6200 NO 5300 4000 J 5400 
2.3-0ichlorophenol NO 5700 i NO 5600! NO 6200 NO 5300 NO 5400 
2.5-Dlchlorophenol NO 5700 j NO 5600' NO 6200 ND 5300 NO 5400 

I 3,4- Olchlorophenol NO 5100 I NO 5600 NO 6200 NO 5300 NO 5400 
2,4-0ichlorophenol ND 5700j NO 5600 NO 6200 ND 5300 NO 5400 
3,5- Oichlorophenol NO 5700 I NO 5600 ND 6200 3300 J 5300 NO 5400 
2,3,6-Trichlorophenol NO 5700' NO 5600 NO 6200 NO 5300 NO 5400 
2,4,6-Trichlorophenol NO 5700 NO 5600 NO 6200 ND 5300 NO 5400 I 2,3,5-Trichlorophenol NO 5700 ND 5600 ND 6200 NO 5300 NO 5400 
2,3,4,6-Tetrachlorophenol NO 5700 NO 5600 NO 6200 NO 5300 NO 5400 
Pentachloro henol 5900 5700 7000 5800 33000 6200 16000 5300 20000 5400 

I 
Sample ID 800381 800382 800135 

I Location 0S4A-3 0S48-3 0S4C-3 
%Solid 44 64 53 

Com ound 

i 2-Chlorophenol NO 9000 NO 6300. NO 7600 I i m,p-Chlorophenol NO 9000 NO 6300! NO 7600 
12,6- Oichlorophenol NO 9000 NO 6300i ND 7600 
I2.4.5-Trichlorophenol NO 9000 NO 63001 NO 7600 

I i 2.3-0ichlorophenol NO 9000 NO 63001 NO 7600 
: 2.5- D1chloropnenol NO 9000 NO 6300 NO 7600 
I 3.4- Oichloropnenol NO 9000 NO 63001 NO 7600 
: 2.4 - Oichlorophenol NO 9000 NO 6300 NO 7600 
: 3.5- OichloropnenoI NO 9000 NO 63001 NO 7600 I ; 2.3.6-Tnchloropnenol NO 9000 NO 63001 NO 7600 
· 2.4.6-Trichlorophenol NO 9000 NO 6300/ NO 7600 
• 2,3.5-Tnchlorophenol NO 9000 NO 63001 NO 7600 i 
: 2.3.4.6-Tetrachlorophenol NO 9000 4000 J 6300. 16000 7600 I 

I ; Pentachloropnenol 40000 9000 33000 6300; 47000 76001 

026\DEL\AR\9503\Penta 15 00015 I 
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QA/QC for Acid Extractable Organics in Soil 

Only the acid extractable organics have been reviewed and reported in this analytical report, by the 
direction of the work assignment manager and the task leader. 

Results of the Surrogate Recoveries in Soil 

Three acid surrogate compounds, phenol-d5, 2-fluorophenol, and 2,4,6-tribromophenol. were added 
to the soil samples prior to extraction. The surrogate recoveries, listed in Table 1.1,range from 61 to 119. 
Thirty out of thirty-four recoveries are within QC limits. Surrogate phenol-d5 exceeds QC limits for samples 
C00338, C00341, C00350, and C09937. The data not are affected. 

Results of the Acid Extractable Organics MS/MSD Analysis in Soil 

Sample C00350 was chosen for the matrix spike/matrix spike duplicate (MS/MSD) analysis. Toe 
percent recoveries, listed in Table 2.2, range from 39 to 88. All ten recoveries are within QC limits. Toe 
relative percent differences (RPDs), also listed in Table 2.2, range from 3 to 33. All five RPD values are 
within QC criteria. 

Results of the Blank Spike Analysis in Soil 

The percent recoveries, listed in Table 2.3, range from 69 to 81. All five recoveries are within QC 
limits. 
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Table 2. 1 Results of the Surrogate Recoveries In Soll 

WA #0-026 Penta Wood Products Site 

Sample ID S1 S2 S3 
I %Recovery 

Blank 96 82 76 
Blank Spike 76 67 71 
C00335MS 96 81 63 
C00335MSO 89 77 61 
C00332 99 95 69 
C00335 110 93 82 
C00338 115 • 99 87 
C00341 117 • 93 83 
C00344 111 97 93 
C00347 

I 
111 I 91 85 I C00350 I 
119 ., 100 92 

C00353 i 112 i 95 93 
009937 

I 

I 
116 ., 97 80 

009947 94 i 93 I 71 

QC Umlts 

S1 = Phenol-d5 24- 113 
S2 = 2-Fluorophenol 25- 121 
S3 = 2,4,6-Trlbromophenol 19-122 
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Table 2.2 Results of the Acid Extractable Organics MS/MSO Analysis In Soll 

WA #0-026 Penta Wood Products Site 

Based on Ory Weight 

sample ID: C00350 

sample Spiked MS MSO MS MSD RPO 
Cone. Added Cone. Cone. %Rec. %Rec. 

Compound ua/Ka µg/Kg ua/Ka ua/Kg 

2-Chlorophenol NO 24000 21231 20308 88 85 3 
Phenol ND 24000 21112 20107 88 84 5 
p-Chloro-m-cresol NO 24000 18083 16781 75 70 7 
4-Nltrophenol NO 24000 10178 9337 42 39 I 7 
Pentachloroohenol 35846 24000 49822 55373 58 81 33 

026\DEL\AR\9503\Penta 15 0001~ 
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RP[ %Rec 

40 26- 90 
50,25-102 
33 26-103 
50111-114 
47117-109! 



Table 2.3 Results of the Blank Spike Analysis In Soll 

WA #0-026 Penta Wood Products Site 

sample Spike %Rec. 
Cone. Cone. 

Comoound UD/kQ uo/ka 

Pentaehlorophenol 16146 20000 81 
Phenol 15214 20000 76 
2-Chlorophenol 13722 20000 69 
p-Chloro-m-eresol 13884 20000 69 
4-Nltrophenol 14652 20000 73 

026\DEL\AR\9503\Penta 15 
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QC Limits 
%Rec. I 

17-109 
26-105 
25-102 I 
26-103 
11-114 
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QA/QC for Pentachlorophenol in Water 

Results of the Surrogate Recoveries in Water 

Surrogate 2,4,6-tribromophenol was added in samples prior to extraction. The surrogate recoveries, 
listed in Table 2.4, range from 76 to 140. The surrogate values are not calculated for samples ABC00358, 
ABC00358MS, ABC00358MSD, A003359, A00360, A00361, A00362 and A00363, because these samples were 
analyzed with up to 4000 times dilution and the surrogates were diluted out. Eight out of twelve calculated 
surrogate recoveries are within QC limits. 

Results of the Pentachlorophenol MS/MSD Analysis in Water 

Samples ABC00358 and ABC00368 were chosen for the matrix spike/matrix spike duplicate (MS/MSD) 
analysis. The percent recoveries for sample ABC00368, listed in Table 2.5,are 62 and 77. The relative percent 
difference (RPD) is 22 and is also listed in Table 2.5. Both percent recoveries and RPD values are within QC 
criteria. The percent recoveries and RPD value for sample ABC00358, listed in table 2.5, are not calculated, 
because the sample concentration is much higher than that spiked. 
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Table 2.4 Results or the Surrogate Recoveries in Water 

WA# 0-026 Penta Wood ProduCls 

Sample ID Location 

WBLK010695 ---
ABC00356 BIO INFLUENT-4 
ABC00358 MS BIO INFLUENT-4 
ABC00358 MSC BIO INFLUENT-4 
A00359 BIO LEACHATE-4 
A00360 GREEN TANK 1-4 
A00361 WHITE TANK 2-4 
A00362 WHITE TANK 3-4 
A00363 SAW DUST JUICE-4 
WBLK010995 ---
A00364 OW1A-3 
A00365 DW1B-3 
A00366 DW2A-3 
A00367 OW2B-3 
ABC00368 OW3A-3 
ABC00368 MS OW3A-3 
ABC00368 MSC OW3A-3 
A00369 OW3B-3 
A00370 OW4A-3 
A00371 OW4B-3 

2,4,6-Trlbromophenol 
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2,4,6-Tribromophenol 
%Recovery 

76 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
82 

126 • 
128 • 
140 • 
104 
114 
114 
116 
130 • 
102 
104 

QC LIMITS 
19 - 122 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Sample ID 

ABC00358 
ABC00388 

ac Limits: 

Table 2.5 Results of the Pentachlorophenol MS/MSO Analysis in Water 

WA# 0-026 Penta Wood Products 

. . 
Spike Sample MS MSD 

Added ··cone. Cone . Cone. MS MSO 
. ,(µg/L) (µg/L) (µg/L) (µg/L) %Rec. %Rec. 

, 

5.0 1384 1475 1282 NC NC 
5.2 6.8 10 10.8 62 77 

I 

RPO< 47 
% Recovery= 17 - 109 
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%RPO 

NC 
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QA/QC for Pentachlorophenol in Soil 

Results of the Surrogate Recoveries in Soil 

Surrogate 2,4,6-tribromophenol was added in samples prior to extraction. The surrogate recoveries, 
listed in Table 2.6, range from 66 to 155. Seventy-nine out of eighty-four recoveries are within QC limits. 

Results of the Pentachlorophenol MS/MSD Analysis in Soil 

Samples A09928, A09936, A00344 (COC#03652}, A00348, A00351, A00382 and A00344 (COC#T4-
4967) were chosen for the matrix spike/matrix spike duplicate (MS/MSD) analysis. The percent recoveries, 
listed in Table 2. 7, range from 52 to 207. Six out of fourteen recoveries are within QC limits. The relative 
percent differences (RPDs), also listed in Table 2. 7, range from O (z.ero) to 24. All seven RPDs are within 
QC criteria. 
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- Table 2.6 Results of the Sll'rogate Recoveries In Soll 

WA# 0-026 Penta Wood Products 

Sample ID Location 

Blank #203 ---
A09928 DT1-3 
A09928 MS DT1-3 
A09928 MSD DT1-3 
A09929 DT2-3 
A09930 OTJ-3 
A09931 OT4-3 
A09932 OTS-3 
A09933 DT6-3 
A09934 DTT-3 
A09935 OTB-3 
A09936 OT9-3 
A09936 MS DT9-3 
A09936 MSD OT9-3 
A09937 OT1-9 COMP3 
A09938 oc1-J 
A09939 DC2-3 
A09940 OCJ-3 
A09941 DC4-3 
A09942 DC5-3 
A09943 OC6-3 
A09944 DC7-3 
A09945 DCB-3 
A09946 OC9-3 
A09947 OC1-9 COMP3 
Blank #204 ---
A00332 1A COMP4 
A00333 1BCOMP4 
A00334 1C COMP 4 
A00335 2A COMP4 
A00336 2B COMP 4 
A00337 I 2C COMP4 
A00338 3A COMP4 
A00339 3B COMP 4 
A00340 JC COMP4 
A00341 4A COMP4 
A00342 4B COMP 4 
A00343 4C COMP4 
A00344 5ACOMP4 
A00344 MS SA COMP4 
A00344 MSD SA COMP4 
A00345 5B COMP 4 
A00346 SC COMP4 
A00347 6A COMP4 
A00348 6B COMP 4 
A00348 MS 6B COMP 4 
A00348 MSC 6B COMP 4 
A00349 ' 6C COMP4 

' A00350 i 7A COMP 4 

A00351 7B COMP 4 
A00351 MS 7B COMP 4 
A00351 MSC 7B COMP 4 
A00352 7C COMP4 
A00353 BA COMP4 
A00354 BB COMP 4 
A00355 BC COMP4 

2.4.6-Trlbromopnenol 

026\DEL\AR\9503\Penta 15 

2.4.6-Tribromophenol 
Percent Recovery 

95 
95 

110 
116 
110 
110 
105 
106 
100 

90 
96 
94 
96 
94 
94 
94 
97 
92 
97 
97 
93 
97 

100 
97 
98 
66 
80 
81 
84 
79 
89 
91 

100 
97 
98 

100 
99 
98 
98 
97 
97 
94 
94 
89 
92 
87 
87 
88 
87 
86 
84 
80 
88 
88 
87 
88 

Advisory 
QC Limits 
19 - 122 
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Table 2.6(Con'I) Results or the Surrogate Recoveries In Soll 

WA# 0-026 Penta Wood Products 

Sample ID Location 

Blank #205 ---
A00372 DS1A-3 
A00373 OS1B-3 
A00374 os1c-3 
A00375 DS2A-3 
A00376 DS2B-3 
A00377 DS2C-3 
A00378 DS3A-3 
A00379 OS3B-3 
A00380 DS3C-3 
A00381 DS4A-3 
A00382 OS4B-3 
A00382 MS OS4B-3 
A00382 MSD OS4B-3 
A00383 OS4C-3 

2.4,6-Trlbromopnenol 
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2.4,6-Trlbromopnenol 
Percent Recova-y 

74 
83 
81 
83 
80 
79 
77 
81 
85 
94 
80 
80 
82 
75 
79 

AdVlsory 
QC Umlts 
19 - 122 
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Table 2.6(Con't) Results of the Surrogate Recoveries In Soli 

WA# 0-026 Penta Wood Products 

Samole ID Location 

Blank ---
A00332 1ACOMP4 
A00335 2ACOMP4 
A00336 3ACOMP4 
A00341 4ACOMP4 
A00344 5ACOMP4 
A00344MS 5ACOMP4 
A00344MSD 5ACOMP4 
A00347 6ACOMP4 
A00350 7ACOMP4 
A00353 7ACOMP4 
A00372 OS1A-3 
A00375 DS2A-3 

2,4,6-Trlbromophenol 
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2.4,6-Trlbromophenol 
Percent Recovery 

107 
167 * 
122 
116 
125 * 
107 
113 
98 

129 • 
110 
104 
154 * 
151 • 

Advisory 
QC Limits 
19 - 122 
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Table 2.7 Results of the Pentachlorophenol MS/MSD Analysis In Soll 

WA # 0-026 Penta Wood Site 

(ResultS are Based on Dry Weight) 

MS MSD 
MS 

Sam lelD %Rec. 

A09926 120 14.3 162 177 123 • 
A09936 115 18.9 140 140 105 
A00344 146 204 400 406 134 • 
A00348 118 71.7 200 208 109 
A00351 117 115 246 237 112 • 
A00382 149 20.8 119 98.2 66 

Advisory 
QC Umlts . 
% Rec. 17 - 109 
RPO 47 

MSD 
%Rec. 

136 • 
105 
138 • 
116 • 
104 

52 

Table 2.7(Con't) Results of the Pentachlorophenol MS/MSD Analysis In Soll 

WA# 0-026 Penta Wood Site 

(Results are Based on Ory Weight) 

MS MSD 

RPO 

10 
0 
3 
6 
7 

24 

Sam le ID %Rec. %Rec. RPO 

A00344 

Advisory 
QC Limits 
o/o Rec. 17 - 109 
RPO 47 

29 
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QA/QC for Chlorinated Phenols in Water 

Results of the Surrogate Recoveries in Water 

Surrogates phenol-d5, 2-fluorophenol, and 2,4,6-tribromophenol were added to the samples prior to 
extraction. The surrogate recoveries, listed in Table 2.8, range from 14 to 132. Thiny-two out of thiny-six 
recoveries are within QC limits .. 

Results of the Blank Spike Analysis in Water 

The percent recoveries, listed in Table 2.9, range from 48 to 80. All founeen recoveries are within 
the QC limits which are provided by the subcontract laboratory. 

Results of the Chlorinated Phenols MS/MSD Analysis in Water 

Sample D,E,F00368 was chosen for the matrix spike/matrix spike duplicate (MS/MSD) analysis. The 
percent recoveries, listed in Table 2.10, range from 107 to 144. One out of four recoveries are within QC 
limits. The relative percent differences (RPDs}, also listed in Table 2.10,are 2 and 19. Both RPDs are within 
QC limits. 
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Table 2.8 Results of the Surrogate Recoveries In Water 

WA #0-026 Penta Wood Products Site 

Sample ID s1 S2 S3 
%Recovery 

Blank 74 75 71 
Blank Spike 33 54 74 
ABC00368MS 34 91 127 • 
ABC00368MSD 46 87 132 • 
B00364 53 70 90 
B00365 51 76 95 
B00366 44 54 82 
B00367 50 65 107 
ABC00368 14 • 21 18 • 
B00369 52 76 83 
B00370 I 65 80 100 
B00371 63 79 105 

QC Umlts 

S1 = Phenol-d5 10- 110 
S2 = 2-Fluorophenol 21- 110 
S3 = 2.4,6-Trlbromophenol 10-123 
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Table 2.9 ResultS of the Blank Spike Analysis In Water 

WA #0-026 Penta Wood Products Site 

Sample Spike %Rec. Ii 
Cone. Cone. 

Compound µg/L µg/L ,I 

i: 
2-C hlorophenol 106 200 53 
m,p-Chlorophenol 100 200 50 
2,6-Dlchlorophenol 116 200 58 
2,4,5-Trichlorophenol 126 200 63 
2,3- Dlchlorophenol 95 200 48 
2,5- Dichlorophenol 126 200 63 
3,4-Dlchlorophenol 118 200 59 
2,4-Dlchlorophenol 160 200 80 
3,5- Dlchlorophenol 114 200 57 
2,3,6-Trlchlorophenol 127 200 64 
2,4,6-Trlchlorophenol 119 200 60 
2,3.5-Trlchlorophenol 120 200 60 
2.3.4.6-Tetrachlorophenol 114 200 57 
Pentachloro nenol 126 200 63 
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QC Limits 
%Rec. 

23-134 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
32-119 
30-130 
30-130 
37-144 
30-130 
30-130 
5-112 
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Table 2.10 Results of the Chlorinated Phenols MS/MSD Analysis In Water 

WA #0-026 Penta Wood Products Site 

Sample ID: ABC00368 
I 

Sample Spiked MS MSD\ MS MSD RPO 
Cone. Added Cone. Cone. %Rec. %Rec. 

Comoound ua/L ua/L ua/L ua/L 

2-Chlorophenol ND 2000 2596 2143 130 • 107 19 
Pentachloroohenol ND 2000 2827 2884 141 • 144 • 2 
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QC Limits I 
RP( %Rec 

40 27-123 . 
50 9-103 I 
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QA/QC for Chlorinated Phenols in Soil 

Results of the Surrogate Recoveries in Soil 

Surrogates phenol-d5, 2-fluorophenol, and 2,4,6-tribromophenol were added in the samples prior to 
extraction. The surrogate recoveries, listed in Table 2.11, range from 48 to 108. All fony-five recoveries are 
within QC limits. 

Results of the Blank Spike Analysis in Soil 

The percent recoveries, listed in Table 2.12,range from 58 to 132. All fourteen recoveries are within 
the QC limits which are provided by the subcontract laboratory. 

Results of the Chlorinated Phenols MS/MSD Analysis in Soil 

Sample B00372 were chosen for the matrix spike/matrix spike duplicate (MS/MSD) analysis. The 
percent recoveries, listed in Table 2. 13,range from 93 to 153. Two out of four recoveries are within QC limits. 
The relative percent differences (RPDs), also listed in Table 2.13, are 5 and 25. Both RPDs are within QC 
limits. 
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Table 2.11 Results of the Surrogate Recoveries In Soll 

WA #0-026 Penta Wood Products Site 

sample ID $1 S2 $3 
%Recovery 

Blank 90 91 86 
Blank Spike 105 98 65 
B00372MS 87 83 84 
B00372MSD 82 81 48 
B00372 92 102 84 
B00373 93 94 75 
B00374 92 92 90 
B00375 91 99 88 
B00376 I 108 105 89 

I 
B00377 I 103 94 82 
B00378 I 99 94 74 
B00379 97 95 93 
B00380 87 85 78 
B00381 104 98 101 
B00382 95 91 91 
B00363 63 96 · 63 

QC Limits 

S1 = Phenol-d5 24-113 
S2 = 2-Fluorophenol 25-121 
S3 = 2,4,6-Tribromophenol 19-122 
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Table 2.12 Results of the Blank Spike Analysis in Soil 

WA #0-026 Penta Wood Products Site 

Com ound 

2-Chlorophenol 34000 i 
m,p- Dichlorophenol 308001 

i 
2,6- Dichlorophenol 30800 
2,3,5-Trichlorophenol 34600 
2,3- Dichlorophenol 22200 .. 
2,5-Dichlorophenol 35600 
3,4-Dichlorophenol 27600 
2.4-Dichlorophenol 52800 
3,5-Dlchlorophenol 25200 
2,3,6-Trlchlorophenol 34000 
2,4,6-Trlchlorophenol 32600 
2,3,5-Trlchlorophenol 32400 
2,3,4,6-Tetrachlorophenol 23000 
Pentachloroohenol 24400 I 

Spike 
Cone. 

/K 

400001 

400001 
40000 
40000 
40000 
40000 
40000 
40000 
40000 
40000 
40000 
40000 
40000 
40000 

%Rec. 

85 
77 
77 
87 
56 
89 
69 

132 * 
63 
85 
82 
81 
58 
61 

I 

026\DEL\AR\9503\Penta 15 0003 .. J 

ac Limits 
%Rec. 

12-89 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
32-119 
30-130 
30-130 
37-144 
30-130 
30-130 
9-103 



Table 2.13 Results of the Chlorinated Phenots MS/MSD Analysis in Soil 

WA #0-026 Penta Wood Products Site 

Based on Dry Weight 

Sam le ID: B00372 

Spiked MS MSO MS MSD RPO I 
Added %Rec. 

Corri /K 
I 

2-Chlorophenol ND 40000 37181 393691 93 98 I 6 
Pentachloro henol 12709 40000 74003 60753 153 • 120 • 25 

026\ DEL \AR\9503\Penta 15 00035 

I 
I 
I 
I 

ac Limits 

RPO %Rec. 

3~!26-102; I 
47 17-109 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
-I 
I 
I 
I 
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I 
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I 
I 
I 
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Roy F. WNton, Inc. 
GSA Raritan Depot 
Bulking 209 Annex (Bay F) 

<l· 2890 Woodbridge Avenue 
Gen~ffi DV~~{jfjf TANTS EdllOn, New Jersey 08837-3679 

908-321-4200 • Fax 908-494-4021 
202 Perry Parkway 
Gaithersburg, MD 20877 

Attn: Marty Sadoughi 
Project # 3347-040-001-0026, Penta Wood C 

January 19, 1995 

As per Weston REAC Purchase Order number 08-31519, dated 01/19/95, please analyze samples according 
to the following parameters: 

Analysis/Method Matrix # of samples 

PCP/Selective Ion Monitoring(SIM) Soil 10 

Data package as per attached Deliverables Requirements 

Samples arc expected to arrive at your laboratory on January 20, 1995. All applicable QA/QC (MS/MSD) 
analysis will be performed on our sample matrix. Preliminary results tables including MS/MSD's plus a signed 
copy of our Chain of Custody is due at REAC 10 business days from time of sample receipt, with the complete 
data package due 21 business days from time of sample receipt. The complete da1a package must include all 
items on the deliverables checklist. Samples may be dioxin contaminated. 

Extraction must be soxhlet extraction with a 20:80 acetone:metbylene chloride mix. Sample weight should 
not exceed 10g and the sample should be homoaeneously mixed with sodium sulfate prior to extraction. 

Should any questions or problems arise concerning this project, please call John Johnson at (908) 321-4248 
or fax to (908) 494-4020. Any contractual question, please call Cindy Snyder at (908) 321-4296. Thank you 

GA: jj Attachments 

cc. R. Singhvi 
H. Allen 
Central File 

Project 

0026\non\mem\9501 \sub\0026co 10 

Leader 

V.Kansal 
Subcontracting File 
M. Van Clef 

00036 

C. Snyder 
M.Mohn/Y .Lin 
G. Armstrong 



~-
205 Campus Plaza I 
Edison, NJ 08837 

Ann: Joe Larusso 

Roy F. W•ton, Inc. 
GSA Rariian Depot 
Building 209 Annex (Bay F) 

e 2890 Woodbridge Avenue 
Edison, New Jeruy 08837•3679 
908•321-4200 • Fu 908-494-4021 

November 29, 1994 

Project # 3347-040-001~6. Pana Wood 

As per Weston REAC Purchase Order number 08-31216, dated 11/28/94,please analyze aamples aa:ording 
to the following parameters:· 

Analysis/Method Matrix II of samples 

BNA/SW-846-8270 Table S Soil 10 one umplina only 

Phenols/SW-846-8270 Water 8/month for S mombs 
See Attached List Soll . 12/month for S months 

Data package as per attached Deliverables Requiremcms 

Samples arc expected to arrive at your laboratory on December 2, 1994 and early January with subsequent 
sampling events resuming in laze Mardi 1995. All applicable QA/QC (MS/MSD) analysis will be performed 
on each of our sample matrix. Preliminary results &ables including MS/MSD'a plus a signed copy of our Cbain 
of Custody is due at RE.AC 10 business days after each sample receipt, with the complete data package due 
21 business days after each sample receipt. The complete data package IDUlt include all items on the 
deliverables checklist. Samples may be potenially dioxin cnnramimted. 

ALL ORGANIC EXTRACTIONSON SOLIDS IE: BNA,PEST/PCBMUST BE BYSOXBLETEXTRACTION 

Should any questions or problems arise concerning this project, please call John Johmon at (908) 321-1248 
or fax to (908) 494-4020. AIJ.y contractual question, please call Cindy Snyder at (908) 321-4296. Thank you 

e Armstrong 
Data Validation and Repon Writing Group Leader 
Roy F. Weston. lDc. / REAC Project 

GA: .ii Attachments 

cc. R. Singhvi 
H. Allen 
Central File 
0026.CON7 

0026\non\mem\9411\sub\0026.CON7 

V.Kamal 
Subconuacting File 
M. Van Clef 

OU0:16 

C.Snyder 
M. Mohn/T. Mignone 
G. Armstrong 

00037 

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

,:,. 



REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

fAJf, I Nfi.rL/ A/6 - /j/ I - A/t//f £LO/Ji c_ 

CHAIN OF CUSTODY RECORD 
Project Name: /> fJ..lfA l,JOOO f MfJc.Jl 'f'S 
Project Number: (J 33 If 7 - ~ L('l) '0~ I - O()U -0 I 
RFW Contact: ft, H 0111.J Phone: C/OI"- 32.i - 'f t-S 7 

No: 03613 
SHEET NO.LOF_ 

0 IObqS- Sample Identification A na yses Requeste d 
REACI Sample No. Sampling Location 

4)3 
45lJ 

\/~~ 
1.. IS.-~ 

I.. • <: _}. 
~ fS)' 

I~• 
l (..tJ 

~ 

Matrix: 
SO­
DS­
DL­
X -

1\7Ja3bt../ DW1A-3 
A "'13& S- D~:1 B-3 

·- AAA-,,, "' , ,. /' . . -~ ...... .... 
AO OJt, l)w'2.A- 3 
-/Jl103i,7 DW2.6-3 
A.6 l ~03,1 nw 3A-3 
A003E.1 D\,JJB-3 
An0370 Dw.:./A-3 
A OtJ 3'71 f)f,41 i/ 13- 3 

..... r-...._ 

--- ~-

------

Sediment 
Drum Solids 
Drum Liquids 
Other 

PW­
GW­
SW- . 
SL -

Potable Water 
Groundwater 
Surface Water 
Sludge 

ltef s/Reason Relinquished By Date 

~1/~~s,s M.Mo"-'. t/S7f5 

FORM#4 

Matrix Date Collected I of Bottles Container/Preservative PCf I\ 
'vv 1/Lfl'JS I 3'2 oa 4-L/ - X ~ . - '\. 

"1F-,n .\. --- - - - -·-. 

\. 
'II \.-
-t ' I'\. ,A;,, 

I \.~ --,, ,v I \ ., ... 
''if \. t' 

\. 
\ 

\ 
' r-- -- \ 

--.......... ,/'-, \ 
--...::."7 \ ....._ - \ 

------ \ 
t----. \ 

" 
S­
W-
0-
A-

Soil 
Water 
Oil 

Special Instructions: 

DO NS/Mj/) ow A,13,C t'036i.----------------. 
FOR SUBCONTRACTING USE ONLY 

Air 

~L- "'~ d. 

Received By 

717,.,~hiff/1,.I J.'11 
I' 
II 

c Avno,.; 7 .$A t1f'i..l S .Sh&t.A ... 
FROM CHAIN OF 
CUSTODY# BAP 

I:, ;r, -z;A. ';)1 ', I 

~ 

Date Time Items/Reason Relinquis~ed By Date Received By , . 
iloll.r ~~a f-'Sl..11'<ll.i C'Jf 1Qipd.11JJ U,. l t ~ ,; 1/6/·k ,. ~ lli.r1 .. ·~----•· 

~ I ' I 
I 

Date Time 

/ .(.,.!f1 11.00 

8/94 

---------------- * US GPO 1994·363·015 - .. -



--- .. - - 1111111f · ··-.. ,' .• 

· REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

·· ........ 

Sample Identification 

- - - -
c;s-o ,,_ 1;;1~ 

., - --- - - -.. 

fwA /S-

No: 03614 
SHEET NO.jOF _j_ 

Analyses Requested 
REACI Sample No. Sampling Location Matrf• Date Collected lof Boaln Conl.lJnerlP,..-,vatlve * \ 

I 
2. 
3 
J./ 
~ 
7 
J> 

tsJ 
w 
m 
0 
0 ... 
0 

1----.. 

llabta: 
. SO-
DS· 
Dl• 
X -

W't>t> 1,.., W!lA-3 w 
B t> o:J b.S" )11\/16-.3 

OtJ 1, b V~A-J 
BODl,7 wz.8-J 
,EF 003'1 )W JR-] 

1Jo1,, ,w3 B-J 
00310 1)W'IA-l 

'no 31 I DW'l6-3 ,v 

---- -------- ---- --
A SamnlAc. D-.. : .... 1,11 

Temo. r ~l •r r,._1 r-:::~ 
., ~ "" '~:am-•-- I ·--· 

1 ... I'"'~ 
IIU . ... 

-· ... 
PN­
GN­
SW­
SL. 

·-- ey I 0 

Potable Water S • 
GIOUndwater W -
Surface Water O -
Sludge A· 

~c. ~,'-

'" 11 ,- 32. f>l ,./ I 
I -

llf 
. 

I 
'if 1/ 

----- '1,-
~ !._. 

Special ln11ruc:t1ont· , 

•y.:,n. ~-,,,J 
llamalReuon RlllnqulahedB~ Date Received&~ Date Tlma lteml/Reaaon . 

Jtff I~~' ~,1'14A-. 1/5"/f~ -
~ 

F0RM14 

-

1/ 

----.. -

X \. /LJX. 

" I, 

\. 4 

'\. ,~ 
'\. "?t 112.f' 

' /,t.tx 
\. /1 

,v \. .- II -

\'~ 
\ , 

\ 
\ 

' 

' \. 
\. 

----- \ 

----- \. 
r--....._ \ 

' -

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

Rellnqulahed B~ o,te ~•lved~/ D•~te Time 

1//{.kr .<__,d ,1.L_ /#Kr /d,·ao ... - . . ./ /A'.Jllk-C' (" 
/ .. . 

1194 



REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

f,10 ·- ft. /V&/ NU/L.f tv6- li/Vltf!!.K.-OOt''-

CHAIN OF CUSTODY RECORD 
Project Name: ffit.,lnt IA.JOOO /'/l,tJOIICts 
Project Number: 0.33 '( 7- a 't() -alt - 1)()2,6 ~ 0 I 
RFWContact: ft, ff()//µ Phone: 1oi-3U-'1z.S°7 

/i,,v/1 IS-

No: 03615 

Sample Identification 
SHEET NO._OF_ 

Analyses Requested 

REAC I Sample No. Sampling Location 

A00312... 051.A-3 
AfJ0373 D51..6-3 
Ao031'1 i~S1.C ~1 
A ao313 i)S2A -3 
A oo 17& DS 2 8 ·-.1 
A 00311 DS2C.-3 
A00318 OSJA -3 
A 00111 0~3 B -3 
AtJ03t0 OS3C-.1 
A0038I DS'IA-3 

• A~o3fl_ f)S"' l3 -.J 
A tJ0.3t 3 DS'f C-3 --- - -

Matrtx: 
SO­
DS­
DL­
X -

Sediment 
Drum Solids 
Drum Liquids 
Other 

llemf'Reason 

Id/ /J?,.d,., SI} 

FORM#4 

PW­
GW­
SW­
SL -

Potable Water 
Groundwater 
Surface Water 
Sludge 

Rellnqulshed By Date 

M, NoA-. t/('/'iS 

Matrix Date f:ollected I of Bottles Contalner/PreHrvallve 

5 I / 41 I 'IS- I 'I ():t; C4I I -.., 

,v \I ,1 \/ ,1 

,.__ 
M ► /"? 

Special Instructions: 
S- Soil 
W- Water ~ r1 s I i'1 Sf) Iµ £Aµ'f)p 11'-., 
0- Oil 
A- Air S ,L-r C-rf_f) .SA /1Pi.-€"} 11r 

1.,4-·,E_ tJF JO ;I. 

67 '. rv, ( '?cl {'-v,✓ 

Pc.I' \ 
X \ 

\ 
\ 
\ 
\ 
\ 

\ 
\ 

' 
\ . ..-i, 

\'~-
\I \r ~ 

\ 0 
'"' 

\ r---
\. w 

'\ 

' ----- " - r--- ' ~ 
FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

Received By Date Time Items/Reason Relinquished By Date Received By Date Time 

In.--~ i/414> {IJ I /()(L 

\) 

8/94 

* US GPO. 1994·383·015 -------------------



- - - -
· REAC, Edison, NJ 

(908) 321-4200 
EPA Contract 68-C4-0022 

- - --------­f}.)6/VeEtl/ft/(, --1!,/" , ~,UMU~IC.. 

CHAIN OF CUSTODY RECORD 
Project Name: flN(ll ~ I U/Jl.191 

O~J'f, l'IO -4(J/ - t)()U ,.0/ 
Project Number: !? 'un Ph . 14f,:J21r-'fLr7 RFW Contact: _, rrt>rrr- one .. __., _____ _ 

- - -XtwA-1) 

No: 03616 
SHEET No.LoF i as:- I /~ ~ A I Re 0 - na~••• ~ Sam~I• Identification L' uested 

7 
p 
'I 

{,9 

: 
Al 
0 
'° 

REACI Sample No. Sampling Location llatrf• 

llatrl•: 
SO­
DS­
Dl-
X • 

BO_a 371..- U_S_~ ,,q-J ~ 
00313 DJ~ IJ-3 

J 0031'1 ns· C-J 
ii OOl7 f" DS2A-· 
8D.D.l7b I) _.S z. Jj_ -
800317 j J$ 2~ -J 
BD437& ,.s 3A-3 
DDIJ :J7, ,s 3 B-3 
_llOO? lj _DS3C.-3 
JiD..O !fl OS L/ .4-.J 
B D-1! J Cl. DSC/ 6-.J 
ROb3f ~ OS 'I c,,_-3 V 

AH ~all) ,,es nece1vea 

Tem ~- <_VU~'- ~•c Cool · lYejJ No 
I~•- ·-•-- Intact 
,.,, -• -

_:_ 

Sedlmenl 
Dn.m Solids 
Dn.m Liquids 
OUlel 

e&s/ No 
,,I ~) .. , ... -

PW • Potable Water S • 
GW - Groundwater W • 
SW - Surface Water O • 
SL • Sludge A · 

.. 
e(.~e.,( 'L 

. 

Date Collected lofBoldn ContalnerlP,-a,rvaUve 

JIYJ'IS I _'{ o-c c;I I -
I 

. ,. ,, 
' 'I I z' 

_/IC,.. 

-----
Special Instructions: " 

~1er * :: Cl. I• r '" .,Id_ f/.utiis 
~ Do /'1 s/141S/J ,Al /{A-iVOll'fl,'f 

$flE.C.:1VJ SA~/'(,£J K 

JY1 I 
"k. tf._11 TE t>F IO ;/., 

17 -'C·~ 

7'- \ 
_\. L-~<TZ 

_1 /_[_ 

\ ~ 

~ ,, 
\ ,, 
~ ,, 

1 ,, 
~ 

,, 
\ ..,, ,, 

V,.., /_t_ 

-~ ~ 
~, h 

~ 
\ -
~ 
~ 

'\. 
'\ 

\. 
~ 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

ltem1!!•u~ Rallnqulahed aw Date Received By Date Time Items/Reason Rellnqulehed Bw D't9L _$c9h'ew Daie Time 
~ J. 

1111,-~, 
..L.!_ •• LL_ t1_1J-.,. /lS/C,J hb,.-/. Ftnlh~ S lllt~;' /'Z~-~-:.. I~/~ ~''1C 

-. --
_lU 

FORMl4 1/94 

-



·., 

• REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 .. 
' 

"//}:: .. . -:: ' 

ctJ"Nf.t.1L,1v, .... LJ[() - OtJ11,4s-r 1 /JA//..A/1EA,I/) 

CHAIN OF CUSTODY RECORD 
Project Name:. _ ___,1,e.Je~N~,.,.-~l,,IA...;;~...;;o...;;D--.&.P .... l,J) ___ J)G,tfi___.~~-=----
Project Number: . .....,......ll:0::.::3:.::3:....'f:..:7,....----r/J~'f~o _ ... _.::'1:..;,"....;.l_,_tJ_()~U~,.0;;...;.,,/ ,--_ 
RFW Contact: M. M 011.V Phone: "ftJI.,. 32,/ - '{z,r 1 

No: 

fwll JS 

03~17 
SHEET NO.I-OF~ 

~ r; 
Sample Identification 96""-o -/;)~ Analyses Requested· I· 

REACI !.~Sample No. Sampling Location llalll• Date C.ollec:ted I of Bottin ContalnerlPrnervallve BµA \ 
I coo31Z 1.A Cofff &f (" I {&/I'll 'lht:.~II - " \ J-1/0'Z. -~ 
:i. .: e>-..3 ¼ '7 4 COM/&/ .. 

\. It ...... 
3 r- c.-~~Q. 'l A- Cllll'I "\ 4 
"( "110 _:1,"' u A- c.o ,,,,, I/ ~ ,, 
~ d.oa ~ ltC/ •rA Cl>Ml'i ~ ,,, 

C-o• ~- a.,7 , ... C41'1~" \ ,, 
~biP~ c)O 1 A- 6 "' " ' ,, 
l!;u ::a.~~ 8A ''" '" \"';,_ ,, 
1)0Cf1J7 &r 1-1 CJ,ltl 3 \. " " 

~ 
$ 
0 '; DO'f1 't 1 DC 1-1 C..o/113 1 I/ I l 1 '/ \ '1 ,,, \.' I/ 

0, 
0 
0 ..... 
0 

··-~ I..,_ •• 

,"\ ,. --~ ....__, 
I . 

.. i' .. -----; .. 
' - i--.._ 

~ .; 

. :. j U• -
~ .. ·. i .. , ""' eavea ,_ . ,. - . 7 -

··r.1 ·, . IVlllf', . -~--(.;(;CK' n ~No 
. .'I' ? l .·, .,, 1.:,amp 19s fntact /w ,-;) .,_ 

Prooe Jv P,11--- - .. Jr. ~ . 
" . llallllc: ; 

SO- ''Sedmenl I 
DS ; : l. I Dnlrn Solda ; 
DI. • I Drum Liquids 
X - ,' Other · ., . 

. r, . 
I 

PN­
GW­
SW­
SL ~ 

I i 

... ·- -.. 
Polable Water S • Soll 
Groundwater W • Wator 
Swface Water O • Oil 
Sludge A • Air 

' ' 

llamalRuaOC'I Rellnqul1hed By Da~ Received By 

/l(f/ /h - I .I. If':._ /A .. 1.. lf<m , -
' 

I 

._ 
FO. 

"\. 

" " "' - ---- rt ic...-, " ----- " --- '\. ---~ \ - t--._ \ 
~ 

Special ln1lfudlon1: -1,..A tJDI f,L.1 S ,tL£C,,- I S Al11'~-c---------------. 
fOIL f1 S/ J4-t s O FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 

l>?,7~ CUSTODY# 
... \ . 

Date Time ltema/Reuon R1llnqul1hed By Date. /iece1v/JJ-"' D, .. Time 

,::::e.~ - -7_ . "" !//4-/2:, ·J':;;1,,--~ vt"/4-r /4,-..o 
~ --, ~ . 

1194 

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



- - - -REAC, fa .. ,.son, NJ - - 1111,AJ, I rllAllll6 ... ~ aliJl.,Af4-iiT- - -

(908) 321-4200 
EPA Contract 68-C4-0022 

s~ 

C~a.., JF CUSTODY RECORD 
Project Name:~ W"tlD /IU)(};JC'fS 
Project Number: t)J3i.t}-()'(0 -OOI- OOU-0/ 
RFW Contact: fl., H Otl .V Phone: '1()8- 3Z../ - 't L 17 

No: 03618 
SHEETNO. OF - -

dl06·~ Sample Identification Analyses Requested 
REACI Sample No. Sampling Location 

L¾Y1 
4Y~ 
44'i 
4,o t.,-s., 
·~ 

-.....__ 

Matrix: 
SO­
DS­
DL­
X . 

A.'1.C. c,oJS1 8/0 1/JFLIIM-'t 
Aac 1s-c; 8f u L EAlJl,t/E-4/ 
A OD3b0 <:tUM 1NIX- 1-'I 
A aoJ, I ~l¾ITE 'T7Mll..2-'f 
A ~03, t Lvffttt 11uvt 3-'1 
A tJ016.1 SA~DVST Jv"-1-'I 

r--.. --- ---

Sediment 
Drum Solids 
Drum Liquids 
Other 

F¥1-
GW­
SW­
SL -

........___ 

---

Potable Water 
Groundwater 
Surface Water 
Sludge 

ltenpJReaaon Relinquished By Date 

Matrix Date Collected #of Bottin 

~ If '11 '1S- 3 

I!/ IV ,!/ 

...._ -- r--. -.....__ 
.a.. -
--.:::fl 

Special Instructions: 
S­
W-
0-
A-

Soil 
Water 
Oil 
Air 

Receive~ By Date Time . 
IMI I At..J.., s,\ t1. M/IL. 1 /S141S , /Ji ,j._ 111.i.c_i: ~ 'Ith( n1'.~ , -

I 
I,,' 

FORM#4 

Contalner/PreservaUve Pc:. P \ 
32 ol'il/ -

' /. 

r--__ 

Items/Reason 

lJ h ro JJ.r, i' . J 

-

i'./ 

r--__ 

X ' ~ 
\ 

\ 
\ 

\J \ 

\ 
\ -

\.7.A!'-
\? 

\ 
\ 

\. 
' II. 

\. 
'\ 

\. ----- \. 

----- --- \ 
' --

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

Relinquished By Date Received By Date Time 

7/),d ,,,4/f/;,., ··::;;/· :kfl< U,- ,~ ."\, ...... ..- H. 14'° f 1111 I 

t1 V 

8/94 

* US GPO 1994·383·015 
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REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

f:;,,Nf:J (~f-/e,/U IVG - DI u - UR /<JI 
pwA 

CHAIN OF CUST~Y RECORD 
Project Name: f&vTIJ Wpyo ~~!)1x..-T.S 
Project Number: o)l 47 -oLto -- c ui -0026 -- o I No: 0 3 6 2 3, 
RFWContacl.~ (Y1. ,Moff-N Phone: 9oH --32/- ljZ..f"7 SHEET No.l_oF z /1M 

Sample Identification Analyses Requested 
REAC# Sample No. Sampllng Location 

fl O'li28 1>T 1-3 

Matrix. 
SO­
DS­
DL-
X -

A oct? 21 
4 OC'/'j :;~ 

4 OCl? .~ / 

A o1l"/ 3 2. 
A Oo/13-~ 
A c/1? 3¥ 
A- oCJ13 5 

IA- cfl'l g '-
Aeff>~7 
Ao9'131il 
A-o9?19 
A O°l'-t'-l-o 
A o??il I 
A- cl')? l.f:Z 
A-o?~ LJ.3 
A o9'1'-I 'I 
Ad7'19.S-
iA o r-19yt:, 
iAo??'l7 

Sediment 
Drum Solids 
Drum Liquids 
Other 

7Yf2 -3 
'])T 3-3 
1:>T 4-.s 
1)-r S" -:J 
D7b .-g 
I>T7-~ 
DT~-3 
1)T9 ---~ 

l>T1-ctCf.:,i'I/IP .3 
'br. 1-'.? 
'1Y' 2-.3 
'l>C. ~--3 
~ ~-~ 
'iY ,--~ 
UG-l 
-.bC,-3 
DC ~-'3 
DC <l -3 

'T)C.. l-9 c .. mf 3 

PW­
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INTRODUCTION 

The REAC Laboratory, in response to ERT work assignment #0-026, provided analytical suppon for 
samples collected from the Penta Wood Products Site located in Siren, Wisconsin. This suppon included 
analysis and subcontracting of environmental samples as described in the following table. The suppon also 
included QA/QC, data review, and preparation of an analytical repon containing a summary of the analytical 
methods, the results and the QA/QC results. 

The samples were treated with procedures consistent with those described in SOP #1008 and are 
summarized in the following table: 

coc # Number Sampling Date Matrix Analysis Laboratory 
of Date Received 

Samples 

09711 20 2/7/95 2/09/95 Soil Pentachlorophenol REAC-HHL 

09714 12 2/08/94 2/09/94 

09715 12 2/08/95 2/09/95 Soil Chlorinated Phenols Analab 

09716 8 1/08/95 2/09/95 Water Pentachlorophenol REAC 

09717 8 2/08/95 2/09/95 Water Chlorinated Phenols Analab 

09720 20 2/08/95 2/11/95 Soil Pentachlorophenol REAC-HHL 

09721 20 2/08/95 2/11/95 

09722 20 2/08/95 2/11/95 

09723 12 2/08/95 2/11/95 

09724 3 2/08/95 2/10/95 Water Pentachlorophenol REAC 

09725 3 2/08/95 2/10/95 Soil REAC-HHL 

REAC-HHL REAC High Hazard Laboratory located in Brunswick, Georgia 

CASE NARRATIVE 

Pentachlorophenol Analysis in Water - Package E059 

The surrogate recovery was outside the QC limits for samples A-C02284 MS and A-C02284 MSD. 
The data are not affected. 
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The surrogate was not recovered for samples A02286, A02292, and A02293 because of the large 
dilutions. The data are not affected. 

Chlorinated Phenol Analysis in Soil - Package E084 

In the dilution analysis, the amount of pentachlorophenol in sample DSlC-4 (B02274) exceeded the 
highest standard concentration in the calibration. The result should be considered as estimated. 
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B 
BFB 
BPQL 
C 
D 

CLP 
coc 
CONC 
CRDL 
DFTPP 
DL 
E 
EMPC 
J 
HHL 
IDL 
ISTD 
MDL 
MQL 
MI 
MS 
MSD 
MW 
NA 
NC 
ND 
NS 
%0 
% REC 
PQL 
PPBV 
QL 
RPO 
RSD 
SIM 

ml 
l(L) 

di 
ml 
ul 

• 

SUMMARY of ABBREVIATIONS 

The analyte was found in the blank 
Bromofluorobenzene 
Below the Practical Quantitation Limit 
Centigrade 
(Surrogate Table) this value is from a diluted sample and was not calculated 
(Resuh Table) this result was obtained from a diluted sample 
Contract Laboratory Protocol 
Chain of Custody 
Concentration 
Contract Required Detection Limit 
Decafluorotripheny lphosphine 
Detection Limit 
The value is greater than the highest linear standard and is estimated 
Estimated maximum possible concentration 
The value is below the method detection limit and is estimated 
High Hazard Laboratory, Brunswick, GA 
Instrument Detection Limit 
Internal Standard 
Method Detection Limit 
Method Quantitation Limit 
Matrix Interference 
Matrix spike 
Matrix spike duplicate 
Molecular weight 
either Not Applicable or Not Available 
Not Calculated 
Not Detected 
Not Spiked 
Percent difference 
Percent Recovery 
Practical quantitation limit 
Parts per billion by volume 
Quantitation Limit 
Relative percent difference 
Relative Standard Deviation 
Selected Ion Mode 

cubic meter kg 
liter g 
deciliter cg 
milliliter mg 
microliter ug 

ng 
pg 

kilogram 
gram 
centigram 
milligram 
microgram 
nanogram 
picogram 

denotes a value that exceeds the acceptable QC limit 

Abbreviations that are specific to a particular table are explained in footnotes 
on that table 

00003 

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 

Analytical Procedure for Pentachlorophenol in Water (SIM) 
(REAC) 

Extraction Procedure 

· ·one liter of sample was spiked with 2,4,6-tribromophenol as a surrogate, and extracted with three 60 
ml ponions of methylene chloride according to Method 625, Section 10, as outlined in the Federal Register 
Vol. 49, #209, Friday, October 26, 1984. The extracts were combined, concentrated to 1.0 ml, an internal 
standard phenanthrene-d10 was added, and analyzed. 

Analytical Procedure 

An HP 5890 Gas Chromatograph, equipped with a 5970 Mass Selective Detector and controlled by 
an HP-1000 RTENM computer was used to analyze the samples. 

The instrument conditions were: 

Column 

Injection Temperature 
Transfer Temperature 
Temperature Program 

Splitless Injection 
Injection Volume 

Restek Rtx-5 (crossbonded SE-54) 
30 meter x 0.25mm ID, 0.50 µm 
film thickness 
260° C 
260° C 
100° C for 0.5 min 
30 °C/min to 305° C 
hold for 5 min 

Split time = 0.75 min 
2 µl 

The GC/MS system was calibrated using 5 pentachlorophenol standards at 0.5, 1.0,5.0, 10.0,and 25.0, 
µg/ml. All samples were quantified using the average response factor obtained from the calibration range. 
Before analysis each day, the system was tuned with 50 ng decafluorotriphenylphosphine (DFTPP). 
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The Pentaehlorophenol results for water samples are listed in Table 1.1. The concentration of the 
detected compounds was calculated using the following equation: 

DFxA,,xI,.,x V, 
c,, = ---------

A,.,xRF(orRF _,)xV1xV
0 

where 
c. = Concentration of target analyte ( µg/L) 

. DF = Dilution Factor 

A.. = Area of target analyte 
Iis = Mass of specific internal standard (ng) 
v, = Volume of extract (µl) 
Ais = Area of specific internal standard 
RF = Response Factor (unitless) 
RF ... = average Response Factor 
V; = Volume of extract injected (µl) 
Vo = Volume of sample (ml) 

The RF ... is used when a sample is associated. with an initial calibration curve. The RF is used when 
a sample is associated with a continuing calibration curve. 

Response Factor calculation: 

The RF for each specific analyte is quantitated based on the area response from the continuing 
calibration check as follows: 

where 

and 

= Response factor for a specific analyte 
= Area of the analyte in the standard 
= Mass of the specific internal standard 
= Area of the specific internal standard 
= Mass of the analyte m the standard 

RFl+ ... +RFn 
RF_,=----

n 

n = number of Samples 
Rev. 7 /11/94 
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Analytical Procedure for Pentachlorophenol in Soil (SIM) 
(HHL) 

Extraction Procedure: 

Ten grams of sample was spiked with the surrogate 2,4,6-tribromopbenol, mixed with 10 g anhydrous 
sodium sulfate, and shaker extracted three times with 40, 30, and 30 ml portions of 1 :4 acetone:methylene 
chloride. A 1.0 ml aliquot was spiked with an internal standard phenantbrene-d10, and analyzed. 

Analytical Procedure: 

An HP 5971A Mass Selection Detector equipped with a 5890 Series II GC, a 7673A autosampler and 
controlled by an HP-Chem Station/Window/DOSS.0 software driven IBM compatible computer was used to 
analyze the samples. 

The instrument conditions were: 

Column 

Injection Temperature 
Transfer Temperature 
Source Temperature 
Analyzer Temperature 
Temperature Program 

Splitless Injection 
Injection Volume 

Restek Rtx-5 (crossbonded SE-54) 
30 meter x 0 .2Smm ID, 0 .SO µm 
film thickness 
290° C 
315° C 
240° C 
240° C 
100°c for 0.5 min 
30° C/min to 305° C 
Hold for 2 min. 

Split time = 0.88 min 
2 µl 

The GC/MS system was calibrated using 6pentachlorophenol standards at 0.5,1.0,5.0,10.0,25.0,and 
50.0 µg/ml. Before analysis each day, the· system was tuned with 50 ng decafluorotriphenylphosphine (DFTPP) 
and passed a continuing calibration check when analyzing a 5 µg/ml standard mixture in which the responses 
were evaluated by comparison to the average response of the calibration curve. 
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The pentachlorophenol results for soil samples, based on dry weight, are listed in Table 1.2. The 
concentration of the detected compounds was calculated using the following equation: 

C = __ D_F_:x_A_11:x_1_,._:x_v_, _ 
• A":xRF _:xY1:xW:xD 

where 
DF = Dilution Factor 
RF ... = Average Response Factor (unitless) 
A,. = Area of analyte 
Ais = Area of internal standard 
Iis = Mass of internal standard (ng) 
Cu = Concentration of analyte ( µg/Kg) 
V, = Volume of extract (µl) 
V; = Volume of extract injected (µl) 
w = Weight of sample (g) 
D = Decimal per cent solids 

The average Response Factor is used to quantitate the analyses. 

Response Factor calculation: 

The response factor (RF) for each specific analyte is calculated based on the area response from the 
continuing calibration check as follows: 

where 

and 

= Response factor for a specific analyte 
= Area of the analyte in the standard 
= Area of the internal standard in the standard 
= Mass of the analyte in the standard 
= Mass of the internal standard in the standard 

n = number of Samples 

RF1+ ... +RFn RF_=_.;._ __ 
n 

Revision of 1/13/95 
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Analytical Procedure for Chlorinated Phenols in Water 

The subcontract laboratory extracted the water samples by separatory funnel, according to U.S. EPA· 
Method 3510 and analyzed the samples for chlorinated phenols, according to U.S. EPA Method 8270. These 
methods are outlined· in "Test Methods for Evaluating Solid Wastes Physical/Chemical Methods", U.S. EPA, 
SW-846. 

Results of the analyses are listed in Table 1.3. 

Analytical Procedure for Chlorinated Phenols in Soil 

The subcontract laboratory extracted the soil samples by soxhlet extraction, according to U.S. EPA 
Method 3540 and analyzed the samples for chlorinated phenols, according to U.S. EPA Method 8270. This 
method is outlined in "Test Methods for Evaluating Solid Wastes Physical/Chemical Methods", U.S. EPA, SW-
846. 

Results of the analyses are listed in Table 1.4. 

OOOOb 



Table 1.1 Results of the Analysis for Pen1achlorophenol In Wat• 

WA# 0-026 Penta Wood Products Site 

Cone. 
sample ID Location (JJ/(iL) 

WBLK021095 Wat II' Blank # 1 ND 
A-C02284 DW1A-4 15 
A02285 DW1B-4 15 
A02286 DW2A-4 550 
A02287 DW2B-4 17 
A02288 DW3A-4 43 
A02289 DW3B-4 11 
A02290 DW4A-4 17 
A02291 DW4B-4 8.0 
WBLK021395 Watll' Blank #2 ND 
A-C02294 Bio Influent- 5 1.0 
A02292 Bio Leachate-5 8400 
A02293 White Tank 3-5 5100 
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0.5 
0.5 
0.5 
500 
5.0 
5.0 
0.5 
5.0 
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0.5 
560 
530 
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Table 1.2 Results of the Analysis for Pentachlorophenol In Soll 

Sample ID 

Blank 210 
A02252 
A02253 
A02254 
A02255 
A02256 
A02257 
A02258 
A02259 
A02260 
A02261 
A02262 
A02263 
A02264 

A02265 
A02266 
A02267 
A02268 
A02269 
A02270 
A02271 
Blank 211 
A02272 
A02273 
A02274 
A02275 
A02276 
A02277 
A02278 
A02279 
A02280 
A02281 
A02282 
A02283 

WA# 0-026 Penta Wood Products 

(Results are Based on Ory Wei"1t) 

Cone. 
Locauon (mg/Kg) 

Sand Blank ND 
DT1-3A COMP4 12 
DT1-3B COMP4 13 
DT1-3C COMP4 15 
DT4-6A COMP4 13 
DT4-6B COMP4 13 
DT4-6C COMP4 12 
DTT-9ACOMP4 22 
DTT-9BCOMP4 13 
DTT-9CCOMP4 13 
DT1-9 COMP4 13 
DC1 -3A COMP4 18 
DC1-3B COti.1·4 14 
DC1 -3C COMP4 19 
DC4-6A COMP4 24 
DC4-6B COMP4 16 
DC4-6C COMP4 18 
DC7-9A COMP4 13 
DC7-9B COMP4 14 
DC7-9C COMP4 11 
DC1-9COMP4 14 
Sand Blank ND 
DS1A-4 15 
DS1B-4 13 
DS1C-4 22 
DS2A-4 6.2J 
DS2B-4 8.9 
DS2C-4 2.4 J 
DS3A-4 15 
DS3B-4 17 
DS3C-4 16 
DS4A-4 10 
DS48-4 11 
DS4C-4 11 
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MDL 
(mg/Kg) 

5.0 
6.2 
5.7 
6.2 
5.5 
5.9 
6.1 
6.0 
5.9 
5.9 
5.8 
5.2 
5.2 
4.9 
5.3 
5.2 
5.3 
5.1 
5.2 
5.2 
5.2 
5.0 
6.5 
6.4 
6.0 
7.9 
7.8 
6.3 
6.3 
8.3 
8.0 
6.6 
10 

8.4 
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Table 1.2(Coni) Results or the Analysis for Penlachlorophenol In Soll 

WA # 0-026 Penta Wood Products Site 

(Resurts are Based on Dry Welg,t) 

Cone. MDL 
samolelD Location (mg/Kg) (ma/Kol 

Blank 212 sand Blank ND 5.0 
A02031 1A1 COMPS 64 6.1 
A02032 1A2 COMPS 72 6.0 
A02033 1A3 COMPS 62 6.3 
A02034 1B1 COMPS 61 6.1 
A02035 1B2 COMPS 76 6.1 
A02036 183 COMPS 75 5.5 
A02037 1C1 COMPS 79 6.0 
A02038 1C2COMP5 86 6.2 
A02039 1C3 COMPS 76 6.0 
A02040 2A1 COMPS 210 5.6 
A02041 2A2 COMPS 220 5.5 
A02042 2A3 COMPS 230 5.9 
A02043 2B1 COMPS 200 5.4 
A02044 2B2COMP5 210 6.0 
A02045 2B3COMP5 200 5.7 
A02046 2C1 COMPS 210 6.4 
A02047 2C2COMP5 210 6.3 
A02048 2C3 COMPS 200 6.3 
A02049 3A1 COMPS 270 7.4 
A02050 3A2 COMPS 200 6.6 
Blank 213 sand Blank ND 5.0 
A02051 3A3 COMPS 230 7.3 
A02052 381 COMPS 300 7.2 
A02053 382 COMPS 260 7.3 
A02054 3B3COMP5 280 6.4 
A02055 3C1 COMPS 270 5.9 
A02056 3C2 COMPS 270 6.1 
A02057 3C3 COMPS 290 7.1 
A02058 4A1 COMPS 230 6.5 
A02059 4A2 COMPS 240 6.8 
A02060 4A3 COMPS 260 6.8 
A02061 481 COMPS 260 5.8 
A02062 482COMP5 250 6.2 
A02063 483 COMPS 260 5.7 
A02064 4C1 COMPS 270 6.4 
A02065 4C2 COMPS 240 6.0 
A02066 . 4C3 COMPS 270 6.3 
A02067 5A1 COMPS 250 7.2 
A02066 5A2 COMPS 260 7.0 
A02069 5A3 COMPS 250 6.4 
A02070 581 COMPS 250 6.5 
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Table 12(Con't) Results of tne Analysis for Pentachlorophenol in Soll 

Sample ID 

Blank 214 
A02071 
A02072 
A02073 
A02074 
A02075 
A02076 
A02077 
A02078 
A02079 
A02080 
A02081 
A02082 
A02083 
A02084 
A02085 
A02086 
A02087 
A02088 
A02089 
A02090 
Blank 215 
A02091 
A02092 
A02093 
A02094 
A02095 
A02096 
A02097 
A02098 
A02099 
A02100 
A02295 
A02296 
A02025 
A02026 
A02027 

WA# 0-026 Penta Wood ProdUCIS Site 

(Results are Based on Dry Wel"1t) 

Cone. 
Location lmgn<g) 

Sand Blank ND 
5B2 COMPS 270 
5B3 COMPS 280 
5C1 COMPS 330 
5C2COMP5 280 
5C3COMP5 330 
6A1 COMPS 96 
6A2 COMPS 80 
6A3 COMPS 60 
6B1 COMPS 67 
6B2 COMPS 67 
6B3 COMPS 69 
6C1 COMPS 59 
6C2COMP5 57 
6C3 COMPS 57 
7A1 COMPS 130 
7A2 COMPS 140 
7A3 COMPS 130 
7B1 COMPS 130 
7B2COMP5 120 
7B3 COMPS 130 
Sand Blank ND 
7C1 COMPS 120 
7C2 COMPS 120 
7C3 COMPS 110 
8A1 COMPS 140 
8A2 COMPS 120 
8A3 COMPS 100 
8B1 COMPS 97 
8B2COMP5 110 
8B3 COMPS 110 
8C1 COMPS 110 
8C2 COMPS 100 
8C3 COMPS 120 
WR-A 32 
WR-B 33 
WR-C 35 
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MDL 
(mgn<g) 

5.0 
7.5 
6.7 
7.1 
6.9 
6.5 
5.1 
6.2 
6.0 
6.0 
5.1 
5.4 
5.1 
6.0 
5.1 
5.4 
5.6 
5.8 
5.2 
5.7 
5.2 
5.0 
6.0 
6.0 
5.5 
6.4 
5.8 
6.0 
6.4 
6.1 
6.3 
6.1 
6.1 
6.1 
6.1 
6.6 
6.7 
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Sample ID 
Location 

ComDOUnd 

2-Chlorophenol 
m.p-Chlorophenol 
2.6- Dlehlorophenol 
2.4,5-Trlehlorophenol 
2,3-Dlehlorophenol 
2,5- Dlehlorophenol 
3, 4- Dlehlorophenol 
2,4-Dlehlorophenol 
3,5- Dlehlorophenol 
2.3,6-Trlehlorophenol 
2,4,6-Trlehlorophenol 
2,3,5-Trlehlorophenol 
2,3,4,6-Tetraehlorophenol 
PentaehloroDhenol 

Sample ID 
Location 

ComDOUnd 

2-Chlorophenol 
m,p-Chlorophenol 
2,6- Dlehlorophenol 
2.4,5-Trlehlorophenol 
2,3- Dlehlorophenol 
2,5- Diehlorophenol 
3,4-Dlehlorophenol 
2.4-Dlehlorophenol 
3, 5- Dlehlorophenol 
2,3,6-Triehlorophenol 
2,4.6-Trlehlorophenol 
2.3,5-Trlehlorophenol 
2,3,4,6-Tetraehlorophenol 
Pentaehloroohenol 
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Table 1.3 Results or the Analysis ror Chlorinated Phenols In Water 

WA #0-026 Penta Wood Products Site 

Method Blank D-F02284 B02285 B02286 
--- DW1A-4 DW1B-4 DW2A-4 

Cone. MDL Cone. MDL Cone. MDL Cone. MDL 
ua/L ua/L ua/L un/L ua/L ua/L ua/L ua/L 

ND 20 ND 20 ND 20 ND 100 
ND 20 ND 20 ND 20 ND 100 
ND 20 ND 20 ND 20 ND 100 
ND 20 ND 20 ND 20 ND 100 
ND 20 ND 20 ND 20 ND 100 
ND 20 ND 20 ND 20 ND 100 
ND 20 ND 20 ND 20 ND 100 
ND 20 ND 20 ND 20 ND 100 
ND 20 ND 20 ND 20 ND 100 
ND 20 ND 20 ND 20 ND 100 
ND 20 ND 20 ND 20 ND 100 
ND 20 ND 20 ND 20 ND 100 
ND 20 ND 20 ND 20 ND 100 
ND 20 6J 20 11 J 20 ND 100 

B02288 B02289 B02290 B02291 
DW3A-4 DW3B-4 DW4A-4 DW4B-4 

Cone. MDL Cone. MDL Cone. MDL Cone. MDL 
ua/L ua/L u11/L ua/L ull/L ua/L ua/L ua/L 

ND 20 ND 20 ND 20 ND 20 
ND 20 ND 20 ND 20 4J 20 
ND 20 ND 20 ND 20 ND 20 
ND 20 ND 20 ND 20 ND 20 
ND 20 ND 20 ND 20 ND 20 
ND 20 ND 20 ND 20 ND 20 
ND 20 ND 20 ND 20 ND 20 
ND 20 ND 20 ND 20 ND 20 
ND 20 ND 20 ND 20 ND 20 
ND 20 ND 20 ND 20 ND 20 
ND 20 ND 20 ND 20 ND 20 
ND 20 ND 20 ND 20 ND 20 
ND 20 ND 20 ND 20 ND 20 
ND 20 ND 20 ND 20 ND 20 

0001.3 

I 
I 
I 

B02287 
DW2B-4 

Cone. MDL 
I 

ua/L un/L 

ND 20 
10 J 20 I 

ND 20 
ND 20 
ND 20 
ND 20 
ND 20 I 
ND 20 
ND 20 
ND 20 
ND 20 
ND 20 

I 
ND 20 
ND 20 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
Table 1.4 Results of the Analysis for Chlorinated Phenols In Soll 

·I WA #0-026 Penta Wood Products Site 

Based on Ory Weight 

I Sample ID Method Blank 802272 802273 802274 802275 
Location DS1A-4 DS18-4 DS1C-4 DS2A-4 
%Solid BO 82 79 75 

I Com ound 

2-Chlorophenol ND 330 ND 1300 ND· 1200 ND 1300 ND 1300 
m,p-Chlorophenol ND 330 ND 1300 ND 1200 ND 1300 ND 1300 

I 2,6-Dlchlorophenol ND 330 ND 1300 ND 1200 ND 1300 ND 1300 
2,4,5-Trlchlorophenol ND 330 ND 1300 ND 1200 ND 1300 ND 1300 
2,3- Dlchlorophenol ND 330 ND 1300 ND 1200 ND 1300 ND 1300 
2,5- Dlchlorophenol ND 330 ND 1300 ND 1200 ND 1300 ND 1300 
3,4-Dlchlorophenol ND 330 ND 1300 ND 1200 ND 1300 ND 1300 

I 2.4- Dlchlorophenol ND 330 ND 1300 ND 1200 ND 1300 ND 1300 
3,5- Dlchlorophenol ND 330 ND 1300 ND 1200 ND 1300 ND 1300 
2,3,6-Trlchlorophenol ND 330 ND 1300 ND 1200 ND 1300 ND 1300 
2,4,6-Trlchlorophenol ND 330 ND 1300 ND 1200 ND 1300 ND 1300 

I 
2,3,5-Trlchlorophenol ND 330 ND 1300 ND 1200 ND 1300 ND 1300 
2,3,4,6-Tetrachlorophenol ND 330 ND 1300 ND 1200 ND 1300 ND 1300 
Pentachloro henol ND 330 13000 1300 10000 1200 22000 E 1300 2600 1300 

I 
Sample ID 802276 B022TT 802278 802279 

;I Location DS2B-4 DS2C-4 DS3A-4 DS38-4 
%Solid 66 82 71 59 

Com ound 

I 
2-Chlorophenol ND 1500 ND 1200 ND 1400 ND 1700 
m,p-Chiorophenol 5200 1500 ND 1200 ND 1400 ND 1700 
2,6- Dlchlorophenol ND 1500 ND 1200 ND 1400 ND 1700 
2,4,5-Trlchlorophenol ND 1500 ND 1200 ND 1400 ND 1700 
2,3- Dlchlorophenol ND 1500 ND 1200 ND 1400 ND 1700 

I 2,5- Dichlorophenol 1300 J 1500 ND 1200 ND 1400 ND 1700 
3,4-Dichlorophenol ND 1500 ND 1200 ND 1400 ND 1700 
2,4- Dlchlorophenol ND 1500 ND 1200 ND 1400 ND 1700 
3,5- Dlchlorophenol 3600 1500 220 J 1200 5600 1400 5700 1700 

I: 
2,3,6-Trlchlorophenol ND 1500 ND 1200 ND 1400 ND 1700 
2,4,6-Trlchlorophenol ND 1500 ND 1200 ND 1400 ND 1700 
2,3,5-Trlchlorophenol 1200 J 1500 ND 1200 3800 1400 3600 1700 
2,3,4,6-Tetrachlorophenol 2300 1500 ND 1200 780 J 1400 1300 J 1700 
Pentachloro henol 11000 1500 2500 1200 24000 1400 10000 1700 

I 
I Sample ID B02280 B02281 802282 B02283 

Location DS3C-4 DS4A-4 DS4B-4 DS4C-4 
%Solid 75 77 53 60 

I 
Com ound 

2-Chlorophenol ND 1300 ND 1300 ND 1900 ND 1700 
m,p-Chlorophenol 290 J 1300 ND 1300 600 J 1900 ND 1700 
2,6- Dlchlorophenol ND 1300 ND 1300 ND 1900 ND 1700 

I 2,4,5-Trlchlorophenol ND 1300 ND 1300 ND 1900 ND 1700 
2.3- Dlchlorophenol ND 1300 ND 1300 ND 1900 ND 1700 
2,5- Dlchlorophenol ND 1300 ND 1300 ND 1900 ND 1700 
3,4-Dlchlorophenol ND 1300 ND 1300 ND 1900 ND 1700 
2,4-Dlchlorophenol ND 1300 ND 1300 ND 1900 ND 1700 

I 3,5-Dlchlorophenol 6100 1300 ND 1300 940 J 1900 ND 1700 
2,3,6-Trichlorophenol ND 1300 ND 1300 ND 1900 ND 1700 
2,4,6-Trlchlorophenol ND 1300 ND 1300 ND 1900 ND 1700 
2,3,5-Trlchlorophenol 3400 1300 ND 1300 560 J 1900 ND 1700 

;I 2,3,4,6-Tetrachlorophenol 420 J 1300 3300 1300 8000 1900 4400 1700 
Pentachloro henol 20000 1300 8400 1300 27000 1900 15000 1700 
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QA/QC for Pentaehlorophenol in Water 

Results of the Surrogate Recoveries for PCP in Water 

Surrogate 2,4,6-tribromophenol was added to samples prior to extraction. The surrogate recoveries, 
listed in Table 2.1, range from 58 to 129. Twelve out of fourteen surrogate recoveries are within the QC 
limits. Three additional surrogate recoveries were reported as diluted out (D) for samples A00286, A00292, 
and A00293. 

Results of the MS/MSD Analysis for Pentachlorophenol in Water 

Samples A-C02284 and A-C02294 were chosen for the matrix spike/matrix spike duplicate (MS/MSD) 
analysis. The percent recoveries, listed in Table 2.2, range from 63 to 98. All four recoveries are within the 
QC limits. The relative percent difference (RPD) are 5 and 26, also listed in Table 2.2. Both RPD values are 
within QC criteria. 
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Table 2.1 Results of the Surrogate Recoveries fa PCP in Water 

WA # 0-026 Penta Wood Products 

Samole Numba-

WBLK021095 
A-C02284 
A-C02284 MS 
A-C02284 MSD 
A02285 
A02286 
A02287 
A02288 
A02289 
A02290 
A02291 
WBLK021395 
A-C02294 
A-C02294 MS 
A-C02294 MSD 
A02292 
A02293 

2,4,6-Tribromophenol 
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2,4,6-Trtbromophenol 
Percent Recoverv 

67 
112 
124 • 
129 • 
115 

D 
92 
92 

105 
64 
60 
61 
58 
59 
59 
D 
D 

Advisory 
ac Limits 
10 - 123 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 2.2 Results or the MS/MSO Analysts for Pentachlorophenol In Water 

WA # 0-026 Penta Wood Products Site 

Sam lelD 

A.;..C02284 
A-C02294 

Advisory 
ac Limits 
% Rec. 9 - 103 
RPO 50 

., 
•5.30 

5."10,l" .. • 

MS 

15.20 19.20 
-:~o.9e 4.37 

MSO 
MS MSO 

%Rec. %Rec. 

20.40 76 98 
• l 4.20, 67 63 

RPO 

26 
5 
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QA/QC for Pentachlorophenol in Soil 

Results of the Surrogate Recoveries for PCP in Soil 

Surrogate 2,4,6-tribromophenol was added to samples prior to extraction. The surrogate recoveries, 
listed in Table 2.3, range from 50 to 129. One hundred thiny-six out of 137 recoveries are within QC limits. 

Results of the MS/MSD Analysis for Pentachlorophenol in Soil 

Samples A02257, A02267, BLANK211, A02272, A02037, A02047, A02057, A02067, A02077, A02087, 
A02097 and A02027 were chosen for the matrix spike/matrix spike duplicate (MS/MSD). analysis. The percent 
recoveries, listed in Table 2.4, range from 59 to 152. Nineteen out of 24 recoveries are within QC limits. The 
relative percent differences (RPDs), also listed in Table 2.4,range from 0 (zero) to 36. All twelve RPDs are 
within QC criteria. 
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Table 2.3 Results of the Stnogate Recoveries f« PCP In Soll 

WA# 0-026 Penta Wood Products Site 

Sample Numbll' 

BLANK210 
A02252 
A02253 
A02254 
A02255 
A02256 
A02257 
A02257 MS 
A02257 MSC 
A02258 
A02259 
A02260 
A02261 
A02262 
A02263 
A02264 
A02265 
A02266 
A02267 
A02267 MS 
A02267 MSC 
A02268 
A02269 
A02270 
A02271 
BLANK211 
BLANK211 MS 
BLANK211 MSC 
A02272 
A02272 MS 
A02272 MSC 
A02273 
A02274 
A02275 
A02276 
A02277 
A02278 
A02279 
A02280 
A02281 
A02282 
A02283 

2,4,6-Trlbromophenol 
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2,4,6-Trlbromophenol 
Percent Recoverv 

96 
97 

105 
106 
109 
117 
115 
92 
97 

129 • 
111 
112 
113 
107 
103 
112 
112 
110 
117 
99 

101 
109 
114 

95 
96 
84 
88 
93 
96 

100 
97 
90 

102 
96 
91 
90 
86 
94 
76 
90 
72 
84 

Advisory 
QC Limits 
19 - 122 
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Table 2.3(con'I) Resutts or the Surrogate Recoveries for PCP In Soll 

WA# 0-026 Penta Wood Products 

SamolelD 

Blank 212 
A02031 
A02032 
A02033 
A02034 
A02035 
A02036 
A02037 
A02037 MS 
A02037 MSD 
A02038 
A02039 
A02040 
A02041 
A02042 
A02043 
A02044 
A02045 
A02046 
A02047 
A02047 MS 
A02047 MSD 
A02048 
A02049 
A02050 
Blank 213 
A02051 
A02052 
A02053 
A02054 
A02055 
A02056 
A02057 
A02057 MS 
A02057 MSD 
A02058 
A02059 
A02060 
A02061 
A02062 
A02063 
A02064 
A02065 
A02066 
A02067 
A02067 MS 
A02067 MSD 
A02068 
A02069 
A02070 

2.4,6-Trlbromophenol 
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2,4,6-Trlbromophenol 
Percent Recovav 

52 
62 
64 
68 
68 
77 
72 
76 
80 
78 
78 
79 
83 
88 
84 
85 
82 
81 
80 
50 
79 
74 
80 
96 
77 
96 
94 
97 
90 
91 
91 
88 
87 
84 
87 
84 
84 
84 
87 
82 
81 
85 
82 
82 
76 
81 
78 
77 
81 
74 

Advisory 
QC Umlts 
19 - 122 

000~0 

I 
I 
I 
I 
I 
I 
I 
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Table 2.3(Con't) Results of the Surrogate Recoveries for PCP In Soll 

WA # 0-026 Penta Wood Products 

sample ID 

Blank 214 
A02071 
A02072 
A02073 
A02074 
A02075 
A02076 
A02077 
A02077 MS 
A02077 MSD 
A02078 
A02079 
A02080 
A02081 
A02082 
A02083 
A02084 
A02085 
A02066 
A02087 
A02087 MS 
A02087 MSD 
A02088 
A02089 
A02090 
Blank 215 
A02091 
A02092 
A02093 
A02094 
A02095 
A02096 
A02097 
A02097 MS 
A02097 MSD 
A02096 
A02099 
A02100 
A02295 
A02296 
A02025 
A02026 
A02027 
A02027 MS 
A02027MSD 

2.4,6-Tribrom ophenol 
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2,4,6-Tribromophenol 
Percent Recovery 

74 
92 
97 

109 
104 
107 
117 

82 
66 
68 
74 
79 
78 
80 
79 
81 
76 
77 
81 
78 
70 
69 
76 
74 
74 
84 
80 
74 
74 
75 
71 
72 
72 
69 
68 
79 
82 
77 
78 
77 
77 
74 
73 
71 
77 

Advisory 
QC Limits 
19 - 122 

0002:1 



Sam lelD 

A02257 
A02267 
BLANK211 
A02272 
A02037 
A02047 
A02057 
A02067 
A02077 
A02087 
A02097 
A02027 

AcMsory 
QC Umlts 

Table 2.4 Results or the M SIMS O Analysis ra Pentachloropheriol In Soll 

WA ti 0-026 Penta Wood Products Site 

(Results are Baaed on Ory Wels,rt) 

Spike MS MSD 
Added MS MSD 

%Rec. %Rec. 

122 12.5 115 114 84 83 
106 17.7 104 111 81 88 
100 ND 64 65 64 65 
130 15.4 149 148 102 102 
119 78.5 206 196 107 99 
125 207.0 348 305 113 • 78 
143 288.7 457 505 118 • 152 • 
143 252.7 448 424 136 • 120 • 
123 80.1 155 153 61 59 
117 128.8 225 215 83 73 
103 96.9 205 204 105 105 
134 34.5 151 160 87 93 

% Rec. 17 - 109 
RPO 47 

RPO 

0 
7 
2 
0 
8 

36 
25 
13 
3 

12 
0 
8 
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QA/QC for Chlorinated Phenols in Water 

Results of the Surrogate Recoveries for Chlorinated Phenols in Water 

Surrogates phenol-dS, 2-fluorophenol, and 2,4,6-tribromophenol were added to the samples prior to 
extraction. The surrogate recoveries, listed in Table 2.5,range from 23 to 118. All recoveries are within QC 
limits. 

Results of the MS/MSD Analysis for Chlorinated Phenols in Water 

Sample D-F02884 was chosen for the matrix spike/matrix spike duplicate (MS/MSD) analysis. The 
percent recoveries, listed in Table 2.6, range from 24 to 90. All ten recoveries are within QC limits. The 
relative percent differences (RPDs), also listed in Table 2.6,range from 2 to 24. All five RPDs are within QC 
limits. 

Results of the Blank Spike Analysis for Chlorinated Phenols in Water 

The percent recoveries, listed in Table 2.7, range from 30 to 84. The CLP QC limits for 
pentachlorophenol, and 2-chlorophenol are given. All recoveries are within limits. 
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Table 2.5 Results of the Surrogate Recoveries for Chlorinated Phenols In Water 

WA #0-026 Penta Wood Products Site 

Sample ID S1 

Blank 40 
Blank Spike 37 
D-F02284MS 37 
D-F02284MSD 35 
D-F02284 41 
802285 68 
802286 58 
802287 51 
802288 46 
802289 56 
802290 23 
802291 32 

S1 = Phenol-d5 
S2 = 2-Fluorophenol 
S3 = 2,4,6-Trlbromophenol 
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S2 
%Recoverv 

74 
54 
70 
66 
55 
93 
64 
55 
60 
73 
25 
36 

QC Umlts 

10- 110 
21- 110 
10-123 

S3 

56 
55 
68 
66 
86 

118 
79 
70 
74 
80 
27 
36 

00024 

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



I 
I 
·1 
I 
I 
I 

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

Table 2.6 Resuhs of the MS/MSD Analysis for Chlorinated Phenols In Water 

WA #0-026 Penta Wood Products Site 

Sample ID: D- F02884 

Sample Spiked MS MSD MS MSD RPO 
Cone. Added Cone. Cone. %Rec. %Rec. 

Compound ua/L ua/L ua/L un/L 

2-C hlorophenol 6.0 2000 1359 1307 68 65 4 
Phenol ND 2000 664 653 33 33 2 
p-C hloro-m-creosol ND 2000 1799 1409 90 70 24 
4-Nltrophenol ND 2000 478 409 24 20 16 
Pentachlorophenol ND 2000 1343 1251 67 63 7 

026\DEL\AR\9503\Penta 16 
OOO~J 

QC Umlts 

RP[ %Rec 

42 12- 89 
40 27-123 
42 23- 97 
50 10- 80 
50 9-103 



Table 2. 7 Results of the Blank Spike Analysis for Chlorinated Phenols In Water 

WA #0-026 Penta Wood Products Site 

Sample Spike %Rec. QC Limits 
Cone. Cone. %Rec. 

Compound Ul'I/L ua/L 

2-Chlorophenol 252 400 63 27-123 
2,4-Dlehlorophenol 268 400 67 NA 
2,5-Dlehlorophenol 267 400 67 NA 
2,3-Dlehtorophenol 177 400 44 NA 
2,6-Dlehlorophenol 278 400 70 NA 
m,p-Chlorophenol 270 400 68 NA 
2,3,5-Trlehlorophenol 258 400 64 NA 
2,4,6-Trlehlorophenol 231 400 58 NA 
2,4,5-Trlehlorophenol 227 400 57 NA 
2,3,6-Trlehlorophenol 232 400 58 NA 
3,5-Dlehlorophenol 265 400 66 NA 
3,4-Dlehlorophenol 276 400 69 NA 
2,3,4,6-Tetraehlorophenol 278 400 70 NA 
Pentaehtoroohenol 251 400 63 9-103 

026\DEL\AR\9503\Penta 16 
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QA/QC for Chlorinated Phenols in Soil 

. Results of the Surrogate Recoveries for Chlorinated Phenols in Soil 

Surrogates phenol-d5, 2-fluorophenol, and 2,4,6-tribromophenol were added in the samples prior to 
extraction. The surrogate recoveries, listed in Table 2.8,range from 60 to 113. All recoveries are within QC 
limits. 

Results of the MS/MSD Analysis for Chlorinated Phenols in Soil 

Sample B02272 was chosen for the matrix spike/matrix spike duplicate (MS/MSD) analysis. The 
percent recoveries, listed in Table 2.9,range from 73 to 107. All recoveries are within QC limits. The relative 
percent differences (RPDs), also listed in Table 2.9, range from O (zero) to 13. All ten RPDs are within QC 
limits. 

Results of the Blank Spike Analysis for Chlorinated Phenols in Soil 

The percent recoveries, listed in Table 2.10, range from 62 to 98. The CLP QC limits for 
pentachlorophenol, and 2-chlorophenol are given. All recoveries are within limits. 

00027 



Table 2.8 Results of the Surrogate Recoveries for Chlorinated Phenols In Soll 

WA #0-026 Penta Wood Products Site 

Sample ID S1 S2 
%Recoverv 

Blank 106 110 
Blank Spike 73 77 
B02272MS 92 77 
B02272MSD 113 110 
B02272 109 97 
B02273 110 111 
B02274 112 111 
B02275 95 78 
B02276 108 100 
eo22n 99 96 
B02278 113 113 
B02279 113 97 
B02280 111 94 
B02281 69 72 
B02282 94 82 
B02283 104 91 

QC Umlts 

S1 = Phenol-d5 ;! 24-113 _,r., 
S2 = 2-Fluorophenol 
S3 = 2,4,6-Trlbromophenol 

026\DEL\AR\9503\Penta16 

25-
0

121 
19-122 .• C. 

,_ -- .... 

S3 

77 
68 
67 
64 
60 
92 
85 
64 
83 
7fj 
84 
79 
86 
63 
67 
7.2 
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Table 2.9 Resutts of the MS/MSD Analysis for Chlorinated PhenolS In Soil 

WA #0-026 Penta Wood Products Site 

Based on Dry Weight 

sam. le ID: B02272 

Spiked MS MSD MS MSD RPD 
Added %Rec. %Rec. 

Com ound /K 

2-Chlorophenol ND 20000 16609 17369 83 87 5 
! Phenol ND 20000 16805 16723 84 84 0 
p-Chloro-m-creosol ND 20000 15103 14619 76 73 4 
4-Nltrophenol ND 20000 18779 21463 94 107 13 
Pentachloro henol 10000 20000 24533 25356 73 77 5 

026\DEL\AR\9503\Penta16 
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QC Limits 

RP %Rec 

50 25-102 
35 26- 90 
33 26-103 
50 11-114 
47 17-109 



Table 2.10 Results o1 the Blank Spike Analysis tor Chlorinated Phenols In Soll 

WA #0-026 Penta Wood Products Site 

Sample ~ ·~- Spike %Rec. QC Umlts 
Cone. .. .. Cone. %Rec . 

Comoound ita/Ka -4. ua/Kn 
~ ~ t ,,; 

2-Chlorophenol 496 <r·-- 660 75 25-102 
2,4- Dlchlorophenol 618 £. ~ - " 660 94 NA·· 
2,5- Dlchlorophenol 598 660 91 NA 
2,3-Dlchlorophenol 593 660 90 NA 
2,6-Dlchlorophenol 551 660 83 NA 
m,p-Chlorophenol 647 660 98 NA 
2,3,5-Trlchlorophenol 536 660 81 NA 
2,4,6-Trlchlorophenol 461 660 70 NA 
2,4,5-Trlchlorophenol 490 660 74 NA 
2,3,6-Trlchlorophenol 482 660 73 NA 
3,5- Dlchlorophenol 631 660 96 NA 
3,4-Dlchlorophenol 643 660 97 NA 
2,3,4,6-Tetrachlorophenol 617 660 93 NA 
Pentachloroohenol 668 660 101 17-109 

026\DEL\AR\9503\Penta 16 
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~ 
205 Campus Plua I 
Edison, NJ 08837 

Attn: Joe Larusso 

Roy F. Weaton. Inc. 
GSA Raritan Depot 
Bulking 209 Annex (Bay F) 

e 2890 Woadbndge Avenue 
Edison, New Jeraey 08837-3679 
808•321-4200 • Fu 801M94-4021 

November 29, 1994 

Project II 3347-040-001--0026, Penta Wood 

As per Weston REAC Pmcbase Order number 08-31216, dated 11/28/94,please analyze samples according 
to the following paramews: · 

Analysis/Method Mattix I of samples 

BNA/SW-846-8270 Table S Soil 10 one sampling only 

Phenols/SW-846-8270 Water 8/month for S mombs 
See Attached Llst Soll 12/montb for S mombs 

Data package as per amched Deliverables RequiremalU 

Samples are expected to mive at your labormory on December 2, 1994 and early Jamwy with subsequent 
sampling evcms resuming in lale March 1995. All applicable QA/QC (MS/MSD) analysis will be performed 
on each of our sample matrix. Preliminary reaults tables illcluding MS/MSD's plus a signed copy of our Cbain 
of Custody is due at REAC 10 bulineas days afier each umple receipt, with the complete d8la package due 
21 business days after each sample receipt. The complete data package muat include all item on the 
deliverables checklist. Samples may . be potenially dioxin rnnwniDBled. 

ALL ORGANIC EXTRACI'IONSON SOLIDS IE: BNA,PEST/PCBMUST BE BYSOXBLETEXTRACTION 

Should any questions or problems arise concerning this project, please call John Johnson at (908) 321-4248 
or fax to (908) 494-4020. Ally com:ractual question, please call Cindy Snyder 11 (908) 321-4296. Thank you 

GA: .li Anacbrne:01s 

a:. R. Singhvi 
H. Allen 
Centtal File 
0026.CON7 

0026\Don\mem\94 l l \sub\0026. CON7 

V.Kansal 
SUbcontracting File 
M. Van Clef 

00031. 

C.Snyder 
M. MohnfI'. Mignone 
G.Amwrong 

. , 



- - -
AC, Edison, NJ - - -~ 1 lb allE>' .. l:t ✓~ -au-. Dlll,fl - - - - -)8) 321-4200 

1A Contract 68-C4-0022 

CHAIN OF Cv,;JODY RECORD 
Project Name: PEJITA Wt)()I /IUDIX.:rs 
Project Number: ()13 'f1- IJ 'lo -(JI)/- OOU -0 I 
RFWContact: t,, 11011/V Phone: f"t-JU-'fZf'7 

No: 09711-
SHEET No.LoF _ 

s I Id tifl ti amp1e en ca on A I naIysea R equea tad 
~c, 

111111a: 
SO­
DS­
Ill. 
l( -

.. 
• 
-

Sample No. 

AOZZ.SZ. 
A 6 lZS-3 
A f>ll~'I 
A62.lS~ 
A62zs, 
A/jZl~7 
Ao-z.z.n 
Ao~isc; 
A,z.z,o 
Aoz.1,1 
Adz.z.,z. 
AOZ.L.~3 
A Dll, 't 
A Dll ,s-
A6-z.i,, 
ADz.z,7 
A oz z ,& 

IA oz.z, 1 
A oz.z. 10 
A Oll. '1 I 

lampltng Locallon 

DT 1-JA CoHI 'I 
DT 1-JB C011l'I 
or 1-JC llHP'I 
DT'i-,A u/1l'f 
ttr'I-, B Cd-11'1 
OT'l-,C C,oJ1h 
Dr 7JiA Conl'i ar,-, ff GoHl'1 
1'11 -1 l t41ffal 
Di 1-4' t:./Jhl 'I 
Ol l-JA anl'I 
Dl 1-JBUlll'I 
Dl 1-Jl c.11,v 
I l 'I-, A Ulfl''I 
Dl 'l-1.. B Clhl'f 
DI Y-, C t,llf '1 
Dt 1-f A '411/,._ 
Ol 1-'i 8 wfll~ 
Ol 1-i C Ollf i. 
DC 1-, U/ff a, 

PW­
GW­
SW­
SL • 

Potable Waler 
Groundwatllf 
SurfaceWalef 
Sludge 

Aellnqulahed 81 Date 

JHlllttA~dJ M Htk i/i/'tr . 

fUllM14 

lllllrla 

.s 

' , 
S­
W­
Q­
A-

-· 
O..CoCledad lolBolllN Cofulne......,,,..,,. 

"}_/- '/'iS" I 'I o i~ ir.l / -

; I 

Soil 
w ..... 

Oil 
Aif 

- . 

-

,, 
'f ,, 

Special lnllrudlons. 

~A~Dl/1L'f Sf.l.lDt- SAl1l'lt! 
Foll /1 s/ Ms D ANJtt.'fj 1.s A'T 
rt.A-Tl- l)f- IOJ, 

PCP \ 
X '\. 

'\ 
\ 
\ 
\ 

-

\ 

' l 
\-\ ...... __ 
\~ 

\ 
\ 
\. 

\ 

' ' ' ' , , 
" 
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REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

I -
t..., I - I I , - , w - •--

CHAIN OF CUSTODY RECORD 
Project Name:_J.P....1f-~JJP~_..::;:',.&P=::.:D:;.._.s..f..;.;/l.,4;;.__;;/J~l.l-[J/S~~---r­
Project Number:._...1:()~3~3...:'1~7;_--~(j....!'f:..:IJ:....---=~:::;.:1:....-~6-=d...;..U~-==";...;/~ 
RFW Contact: H, MOIi /J Phone: ~OI-.3Zl- 't l f' 7 

No: 09714 
SHEET No.l_oF_ 

Sample Identification A I R na1yses t d eques e 

REACI Samm a.Ila. Sampllng Location 

• Ad ~211. OS 1 A· l/ 
A t'J, ~2.73 D S 18 --'f 

A 021. 7'-f n~1c-'I 
A o,-z..1S 052.A-'1 
A DZZ1'8 DS2.8-'I 
i:1 02277 DS'2C-'t 
A 02.278 D S 3 A ... "f 
b a1221, 05 J 8-'I 
A OZZ.60 DSJC-'I 
A "u..BJ DS'fA-'1 
A "Z.Z-f Z.. DS '1 IJ-'I 
A Olli l Dl"IC-'f 

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

llatr1x: 
SO­
DS­
DL­
X • 

Sediment 
Drum Solids 
Drum Liquids 
Other 

Ham,nteaaon 

trfl I In. J.. <f, 
• 

PW­
GW­
SW­
SL -

-----
Potable Water 
Groundwater 
Surface Water 
Sludge 

Rellnqulahed By Date 

M f-1pJ._ :,J~ 

Matrix 

.5 
I 

'I 

---
S­
W-
0-
A-

Date Collected I of Bottles Contalner/PreHrvatlve 

2/i/'lr J I./ b./. '"'' I --

,v 'I/ 'IJ , I/ 

i---.._ 

hl=n 

Special Instructions: 

~~ter f<.AtJll0/'1L '1 S €.le CT SA t1f'L f~ 
~i: FOil f'-1j),"15D AAIAL'tSIS AT 

RA1f OF JO/, -

PCP \ 
X \ 

\ 
\ 

\ 
\ 
\ 

\ 
' 

Y',_ 
-x~ 

\ 
I/ \. : 

\ ~ 

' '.! 
' ~ 

" ' ' ' \. 
FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

~ec~lvedBy Dat? Time Items/Reason Relinquished By Date Received By Date Time 

CJL£ 2/"JJh- )JOr/ 
V. • . 
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- - - -REAC, Et. ,1, NJ - - -r viii /~~Jfl();!~ l'•'-n~-&,c,-. - -
09716 

-

'· 

(908) 321-4200 
EPA Contract 68-C4-0022 

ProjectName: Pi-/J11l t,ypqi_• /..._IU_IJ_&.W ____ _ 
Project Number: __ O_Jc..:J:;...'1..a-,-~.,..,-..... d __ '/t.>_·_-0 .... IJ....,J __ -_&J..,,._,U~---d_,/"--
RFW Contact: 11 , t,o 1(/f/ Phone: f'd I- :3 Z I- 't Z , 7 

No: 

SHEET N0._1 OF_ 
s I Id tifl ti ampe en ca on A naIyses R equeste d 

REACI Sample No. Sampling Location 

7'1.1 .A•C Olli'# bw:l A -Lf 
"7~ IC/ A Oll.i'S" DW:lB-'I -,c 'I A 0-z..1.r, DW 2.A • "I 
7 I~ A OZ.Z.11 nw l 6 ·-Lt 
1 I ,7 A O-Z.1.11 Dw3A·lf -7 ,r .4 (J 2.2.i'I l>w3B ~'I I 

7 ~ "I A/JZ.2.fo f) lJ '-I A - 't 
--,J 0 A tJ2.l."il Owi./8-lf 
~ 

r--,.....__ 
--.... --

llatrtx: 
SO­
DS­
DL­
X • 

Sediment 
Drum Solids 
Drum Liquids 
Other 

lteml/Rnaon . 

PW­
GW­
SW­
SL • 

------ --

Potable Water 
Groundwater 
Surface Water 
Sludge 

Rellnqulahed By Date 
I 

Matrix Daa. Colleca.d lof Botllea ContalnerlPreurvatlve PCP \ 
w ll'il~r ~ 32 o~ al I - )( "' 1 - I '-.. ... 

\ r~ 
\ ~o 
\ -~ 

\ 
,..,, 

\ 

\I ,~ \I ' I/ ,~ \ ,,,.) \--3 ~--
\.' 

\. 
\. 

r--.. \ 

----- \ --- ..___ \ 

---- --.h J- - \. 
~ \. 

------ \. 
-----r-.. \ 

~ 
Special lnstruct10ns: 

S­
W-
0-
A.. 

Soil 
Water 
Oil 

r-. o f1 '}/rd D J ,J A - C O l llf '1 
v FOR SUBCONTRACTING USE ONLY 

Air 

Received By Date Time 

- nfn 
i./i h-> FROM CHAIN OF 

CUSTODY# 

Items/Reason R~!inqulshed By Date Received By - .., Date Time 

Lilll llh.~J.,,>il /'1 ltDI,,,.. Zfii'it -/,, ~ .._,<.:-·. ~-- 1·1rr ){)lJ i/6/ V ( I.J £, ,r 
"' • ti.•?\ .· (J{l I ( /~ .u, "- ;_ J, -"IL '7 /(/'/7!;; t:1..: 'M:..' 

I :/ V ' 

FORM#4 8/94 
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REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

EJ.16/fl/ El!.//.1 t - /Jt o 
cttA'NQE cusroov Becoso 

Project Name:_--"/!__l.~~~-w. ___ <J __ O_P ___ /_M_J_t/i_C_~_~---
Project Number:.---:P~J~.>,...:'1'"""7~.-:----~()_'l..;;.tJ_··..;;.o_O_l_-__ ()()_U_·_· tJ_· ~' -==---
RFW Contact: H, M 1)//,v Phone: 101- 32./- '/l r 7 

f'tvll It 
No: 09720 

Sample Identification 
SHEET No.loF .1_ 

Analyses Requested 

REACI Sample No. 

Matrix: 
SO­
DS­
DL­
X -

A OZ.OJI 
A0Z.OJL 
A oi.o:n 
Ao-z.03~1 
AOZ.OJ> 
Ab Z.OJ b 
A071>37 
AO Z-0 3 f 
A~ UJJ 1 
Ao1-o'to 
A 02.0'1 I 
A 0?.6 '1 l 
AO"Ld'1J 
Ao z..o Y'1 
AfJl.0'1> 

A a z..o "' 
Ao l.o '11 
A02.0'ft 
AOZ.O'fi 
A oz.o,d 

Sediment 
Drum Solids 
Drum Liquids 
Other 

Sampling Location 

IAI ~Ml' ·s-
/AZ. uni, 
IA} ltJ/11 S-
tAI UMt4S-
/(j"'Z.. CoH/ > 
/6 J C()MI > 
/Cl co11/Jr 
/Cl CAM Ir 
lt3 UJMf > 
14/ unlf" 
2A 2. W/11' ·S"' 
7Al CAl1Pf 
261. Gt,MI'> 
Z.1.3 l UJ/J/') 
2.13 J C0/111' .r 
le.I UMI' S" 
le.. l. u,f1 f' > 
Z.CJ (AN I' ~ 
JA I UJMI > 
JA 2 CAJnl' ~ 

PW­
GW­
SW­
SL -

Potable Water 
Groundwater 

• Surface Water 
Sludge 

ltemp/Reaaon Relinquished By Date 

lr11 ,~~l'f11l /'?. /110'- U1/1J . 

Matrtx 

" 

. 

S­
W­
Q­
A-

Date Collected lofBoWes Container/Preservative 

7_/f/1> I L(Ol~// --

'' ,v 'I I/ 
Special lnstrud1ons: 

Soil 
Water (lAt-10 PML"f Sf L. tCr ':, A f1fl.i. f 
~:: fO(l t1>/ ,4'11/J A ~/IL'tJ/) Ar 

R.11 Tf. Of /O '/. 

pc.p '\ 
)( \ 
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\ 
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' \. -
\~ 
\? 

\ M -
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- - - -- REAC, Ee. n, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

- - - -Project Name:_--,.--.1...;...,L..:.&------------­
Project Number:_~:;.z;..,;~-------"-':"'T~~-
RFW Contact: _ __,_=---........ -----Phone: ___ q_z._,_7 __ 

- "'6vt11111 - -
No: 09721 
SHEET NO. 2 OF '-f 

s I Id tifi ti ampe en 1ca on 
REACI Sample No. Sampling LocaUon Matrix 

Aotof"I 3A3 COM/ f c.) 

A cl z..o f Z.. 36 I '4111' > 
AO z_o S-3 362. {,()1'1/, 
A o -i.o 5 lf 3 fl ·1 CAMI .,-
A oz..o,, 1C. I CJJn/ > 
Ao z.o,i;, 3C 'Z. Cl>MI > 
A o z..u >"7 X3 C.L1nl'S-
AOZ..OS"i 'fAI CIJMl'f' 
AD z.o f"'J 'fA 1. ~~It; 
A l> z.o '- () lf A 3 C,(Jf11' > 
Aoz..0,1 "If>} UJr11' ~ 
A o z.o 6 l. '/82.. Uf1/I ~ 
Ao z.o i, J '183 GIJ/'1~ , 
A6Z.ol,'f L/C./ Cf)M/J > 
A 01..0i,.f 'fC l C()M I' , 
AOZ..06, 4C3 UJnP S"" 
A fH,0& 7 SAi UMI' ~ 
A OZ-06i -.~Ill. uni' S-
A o z_.o,? S"A "3 GIJtV, 
A6?..d10 5"81 U/11, . " 

IUUUI: 
SD - Sediment PW - Potable Water S -
OS - Drum Solids GW - Groundwater W • 
DL - Drum Liquids SW - Surface Water O -
X - Other SL - Sludge A -

Date CoJlected I of Bottin Contalner/PrnentaUva 

7J8 1~H '{ De di -
I I I , 

I 

\/ \I V \I 
Special Instructions: 

Soil 
Water t, s/M SD @ /0 /, ltA~ 
Oil 
Air 

A I naIyses R t d eques e 

PlP \ 
)( \. 
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\ 
\ 
\ 
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\ 
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\'':.. 
\/ 
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'\. ~ 

" 'It ·-
'\. ~ 
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REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

E.J.Jt ;AJ UA..I All,, -- o, 0 

CHAIN OF CUSTODY RECORD 
Project Name:._---1P_:E::.:..m-L.:..,;__----------­
Project Number: _ __:0_;;0-=U.-=---------~:-=-:~-
RFW Contact:_...._11 ............ oi __ l P ______ Phone:._ ...... lf __ Z.. ___ f...£.-7 __ 

• l'wA- /6 

No: 09722 
SHEET No.J.oF L( 

fi Sample ldenti ,cation A I na yses R eques tad 

REACI Sample No. Sampllng Location Matrlx Date ~ollected I of Bottin Contalner/PrnervaUve f'(_p I\ 
A O"Lo11 58l un_/J > <" 1...-1!{ 'i .r ) CJ Di tL. I ·- )( \ J 

Ao 2.07L 5 6 3 ~l1f f'" ,v \ 
AOZ.073 SCI UJnl', I \ 
AOZ-01'/ SCl. C()nl'f" \. 
i4c,z.01s- S"C 3 u,~/ r \. 
Ao U> 1~ 'A I CtJMI' > ' AOZ.011 6A 'l CAn/) \. 
AOU7i ~A 3 UJM/J > \. 
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INTRODUCTION 

The REAC Laboratories, in response to ERT work assignment #0-026, provided analyti~ suppon 
for samples collected from the Penta Wood Products Site, Siren, Wisconsin. This suppon included 
subcontracting of environmental samples as described in the following table. The suppon also included 
QA/QC, data review, and preparation of an analytical rcpon containing a summary of the analytical methods, 
the results, and the QA/QC results. 

The samples were treated with procedures consistent with those described in SOP #1008 and are 
summarized in the following table: 

coc # Number 
of 

Samples 

09726 8 

09729 5 

09727 8 

09899 12 

10058 6 

09730 9 

09898 12 

09902 20 

09904 20 

09905 20 

09906 20 

09907 12 

• REAC-HHL 
TKN 
TOC 
TPH 

Sampling Date Matrix Analysis 
Date Received 

3/14/95 3/16/95 Water Pentacblorophenol 

3/15/95 3/16/95 Water 

3/14/95 3/16/95 Water Chlorinated Phenols 

3/14/95 3/16/95 Soil 

3/14/95 3/16/95 Soil Ammonia, Anions 
Total Phosphorus, 
Ortho Phosphate, 
TOC,TKN,TPH 

Arsenic, Copper, Zinc 
Water Holding Capacity 

3/15/95 3/16/95 Soil Pentacblorophenol 

3/14/95 3/16/95 

N/A 3/17/95 

3/15/95 3/16/95 

3/15/95 3/16/95 

3/15/95 3/16/95 

3/15/95 3/16/95 

REAC High Hai.ard Mobil Laboratory 
Total Kjeldahl Nitrogen 
Total Organic Carbon 
Total Petroleum Hydrocarbons 
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CASE NARRATIVE 

Pentacblorophenol Analysis - Package E102 

Surrogate 2,4,6-tribromophenol was not recovered for samples· A00391, A00392, A00393, and A00394 
because of large dilutions. 

Pentachlorophenol Analysis - .Package El07 

The method blank (Blank 221) analyzed on 3/21/95 contains 1.9 mg/Kg pentacblorophenol because 
of carry-over from a previous sample. Since all samples analyzed after this blank contain pentachlorophenol 
concentrations greater than 9.5 mg/Kg, the data are not affected. 

The surrogate recovery is outside QC limits for samples A02901MSD, A02902, A02904, A02908, 
A02935, A02927 MS, 02927MSD, A02933MS, and A02933MSD. The positive results will be considered as 
estimated for these samples . 

The MS/MSD recoveries are outside QC limits for samples A02912, A02927, and A02933. The data 
are not affected. 

Metals and Wet Chemistry Analysis - Package El 13 

There was insufficient sample for 00384 to perform both a duplicate and a matrix spike analysis. The 
matrix spike analysis for sulfate was performed on a non-REAC sample. 

Chlorinated Phenols Analysis - Package El 14 

For sample B02234 (95-03-320-8) the internal standards d12-chrysene, d10-phenanthrene, and d12-

perylene were outside the QC limits. The associated compounds normally quantified by these standards will 
be considered as estimated. 

For sample B02227 (95-03-320-1) MS/MSD, p-cbloro-m-creosol was outside QC limits. 2-
chlorophenol was also outside QC limits for the MS. The associated data for the unspiked sample is not 
affected. 

Chlorinated Phenols Analysis - Package E124 

The surrogate 2,4,6-tribromophenol was outside QC limits for sample B02226 (95-03-321-12). The 
data is not affected. 

The internal standard, d12-perylene, was outside the QC limits for samples B02171, B02221, B02222, 
B02223, B02225, B02170MS, B02170MSD, and B02226 because of sample matrix affect. Because no 
compounds are quantified by this standard, the sample data is not affected. 

\026\DEL\AR\9505\Pental 8&19 

00002 



I 
The MS/MSD recoveries for phenol and 4-nitrophenol were outside the QC limits for B02170 (95-03- 1· 

321-5). The. results for the unspiked sample are not affected. 
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B 
BFB 
BPQL 
C 
D 

CLP 
coc 
CONC 
CRDL 
DFTPP 
DL 
E 
EMPC 
J 
HHL 
IDL 
ISTD 
MDL 
MQL 
MI 
MS 
MSD 
MW 
NA 
NC 
u 

NS 
%D 
% REC 
PQL 
PPBV 
QL 
RPD 
RSD 
SIM 

mJ 
l(L) 
di 
ml 
ul 

• 

SUMMARY of ABBREVIATIONS 

The analyte was found in the blank 
Bromofluorobenzene 
Below the Practical Quantitation Limit 
Centigrade 
(Surrogate Table) this value is from a diluted sample and was not calculated 
(Result Table) this result was obtained from a diluted sample 
Contract Laboratory Protocol 
Chain of Custody 
Concentration 
Contract Required Detection Limit 
Decafluorotripheny lphosphine 
Detection Limit 
The value is greater than the highest linear standard and is estimated 
Estimated maximum possible concentration 
The value is below the method detection limit and is estimated 
High Hazard Laboratory, Brunswick, GA 
Instrument Detection Limit 
Internal Standard 
Method Detection Limit 
Method Quantitation Limit 
Matrix Interference 
Matrix spike 
Matrix spike duplicate 
Molecular weight 
either Not Applicable or Not Available 
Not Calculated 
Not Detected 
Not Spiked 
Percent difference 
Percent Recovery 
Practical quantitation limit 
Parts per billion by volume 
Quantitation Limit 
Relative percent difference 
Relative Standard Deviation 
Selected Ion Mode 

cubic meter kg 
liter g 
deciliter cg 
milliliter mg 
microliter ug 

ng 
pg 

kilogram 
gram 
centigram 
milligram 
microgram 
nanogram 
picogram 

denotes a value that exceeds the acceptable QC limit 

Abbreviations that are specific to a particular table are explained in footnotes 
on that table 

Revision 4/20/95 
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Analytical Procedure for Pentachlorophenol in Water (SIM) 
(REAC) 

Extraction Procedure: 

One liter of sample was spiked with 2,4,6-tribromophenol as a surrogate and extracted with three 60 
ml ponions of methylene chloride according to Method 625, Section 10, as outlined in the Federal Register 
Vol. 49,#209, Friday, October 26, 1984. The extract ponions were combined and concentrated to 1.0ml. An 
internal standard, phenanthrene-d10, was added to the extraet prior to analysis. 

Analytical Procedure: 

An HP 5890 Gas Chromatograph, equipped with a 5995 Mass Selective Detector and controlled by 
an HP-1000 RTENM computer was used to analyze the samples. 

The instrument conditions were: 

Column 

Injection Temperature 
Transfer Temperature 
Temperature Program 

Splitless Injection 
Injection Volume 

Restek Rtx-5 (crossbonded SE-54) 
30 meter x 0.32mm ID, 0.50 µm 
film thickness 
290° C 
290° C 
100° C for 0.5 min 
30 °C/min to 295° C 
hold for 9 min 

Split time = 1.0 min 
2 µl 

The GC/MS system was calibrated using 5 pentachlorophenol standards at 5.0, 10, 15, 25, and 50.0 
µg/ml. All samples were quantified using the average response factor obtained from the calibration range. 
Before analysis each day, the system was tuned with 50 ng decafluorotriphenylphospbine (DFTPP) and passed · 
a continuing calibration check by analyzing a 5.0 µg/ml standard mixture. 
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The Pentachlorophenol results are listed in Table 1.1. The concentration of the detected compounds 
was calculated using the following equation: 

where 
c. = Concentration of target analyte ( µg/L) 
DF = Dilution Factor 
A,. = Area of target analyte 
In = Mass of specific internal standard (ng) 
V, = Volume of extract ( µl) 

Au = Area of specific internal standard 
RF = Response Factor (unitless) 

RF.ft = average Response Factor 
V; = Volume of extract injected (µl) 
Vo = Volume of sample (ml) 

The RF ■ft is used when a sample is associated with an initial calibration curve. The RF is used when 
a sample is associated with a continuing calibration curve. 

Response Factor calculation: 

The RF for ~h specific analyte is quantitated based on the area response from the continuing 
calibration check as follows: 

where 

and 

= Response factor for a specific analyte 
= Area of the analyte in the standard 
= Mass of the specific internal standard 
= Area of the specific internal standard 
= Mass of the analyte in the standard 

RF1+ •.. +RF,, 
RF_=----

n 

n = number of Samples 
Rev. 4/20/9S 
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Analytical Procedure for Pentachlorophenol in Soil (SIM) 
(HHL) 

Extraction Procedure: 

Ten grams of sample was mixed with 10 g anhydrous sodium sulfate until a sandy consistency was 
obtained. The sample was then spiked with surrogate 2,4,6-tribromophenol. The sample was shaker extraeted 
four times with 25 ml ponions of 1 :4 acetone:methylene chloride (v/v). A 1.0 ml aliquot of the extract was 
spiked with the internal standard solution containing phenanthrene-d10 prior to analysis. 

Analytical Procedure: 

' 
An HP 5971A Mass Selective Detector equipped with a 5890 Series II GC, a 7673A autosampler and 

controlled by an HP-Chem Station/Windows/DOS 5.0software driven IBM compatible computer was used to 
analyze the samples. 

The instrument conditions were: 

Column 

Injection Temperature 
Transfer Temperature 
Source Temperature 
Analyzer Temperature 
Temperature Program 

Splitless Injection 
Injection Volume 

Restek Rtx-5 (crossbonded SE-54) 
30 meter x 0.25mm ID, 0.50 µm 
film thickness 
290° C 
315° C 
240° C 
240° C 
100°C for 0.5 min 
30° C/min to 305° C 
Hold for 2 min. 

Split time = 0.88 min 
2 µl 

The GC/MS system was calibrated using 6 pentachlorophenol standards at 0.5, 1.0,5.0, 10.0,25.0,and 
50.0 µg/ml. Before analysis each day, the system was tuned with 50 ng decafluorotriphenylphosphine (DFTPP) 
and passed a continuing calibration check when analyzing a 5 µg/ml standard mixture in which the responses 
were evaluated by comparison to the average response of the calibration curve. 

\026\DEL\AR\9505\Pental8&19 

00007 



I 
The pentaeblorophenol results, based on dry weight, are listed in Table 1.2. The concentration of the I 

detected compounds was calculated using the following equation: 

where 
DF 
RF_ 
A,, 
A;. 
I;, 
Cu 
v, 
V; 
w 
D 

= Dilution Factor 
= Average Response Factor (unitless) 
= · Area of analyte 
= Area of internal standard 
= Mass of internal standard (ng) 
= Concentration of analyte ( µg/Kg) 
= Volume of extraet (µl) 
= 'Volume of extraet injected (µl) 
= Weight of sample (g) 
= Decimal per cent solids . 

The average Response Factor is used when a sample is associated with an initial calibration curve. 
The Response Factor is used when a sample is associated with a continuing calibration. 

Response Factor calculation: 

The response factor (RF) for each specific analyte is quantiwed based on the area response from the 
continuing calibration check as follows: 

where 

and 

= Response factor for a specific analyte 
= Area of the analyte in the standard 
= Area of the internal standard in the standard 
= Mass of the analyte in the standard 
= Mass of the internal standard in the standard 

RF1+ ... +RF,. 
RF_=----

n 

n = num~ of Samples 

Revision of 4/20/95 
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Analytical Procedure for Chlorinated Phenols in Water 

The subcontraet laboratory extraeted the water samples by separatory funnel, according to U.S. EPA 
Method 3510 and analyi.ed the samples for chlorinated phenols, according to U.S. EPA Method 8270. These 
methods are outlined in "Test Methods for Evaluating Solid Waste; Physical/Chemical Methods", U.S. EPA, 
SW-846. 

Results of the analyses are listed in Table 1.3. 

Analytical Procedure for Chlorinated Phenols in Soil 

The subcontraet laboratory extraeted the soil samples by soxhlet extraction, according to U.S. EPA 
Method 3540 and analyi.ed the samples for chlorinated phenols, according to U.S. EPA Method 8270. This 
method is outlined in "Test Methods for Evaluating Solid Waste; Physical/Chemical Methods·, U.S. EPA, SW-
846. 

Results of the analyses are listed in Table 1.4. 

Analytical Procedure for Arsenic, Copper, and Zinc in Soil 

The subcontraet laboratory analyi.ed the soil samples for arsenic, copper and zinc, according to "Test 
Methods for Evaluating Solid Wastes", SW-846, September, 1987, Method 6010/7060. 

Results of the arsenic, copper and zinc analyses in soil are listed in Table 1.5. 

Analytical Procedure for Chloride in Soil 

The subcontract laboratory analyi.ed the soil samples for chloride, according to "Test Methods for 
Evaluating Solid Wastes", SW-846, September, 1987, Method 9252. 

Results of the chloride analyses are listed in Table 1.6. 
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Analytical Procedure for Ammonia as Nitrogen in Soil 

The subcontract laboratory analyzed the soil samples for ammonia, according to U.S. EPA Method 
350.2. This method is outlined in •Method for Chemical Analysis of Water and Waste·, 1983. 

Results of the ammonia analyses are listed in Table 1.6. 

Analytical Procedure for Nitrate as Nitrogen in Soil 

The subcontract laboratory analyzed the soil samples for nitrate, according to U.S. EPA Method 353.2. 
This method is outlined in •Method for Chemical Analysis of Water and Waste•, 1983. 

Results of the nitrate analyses are listed in Table 1.6. 

Analytical Procedure for Total Phosphorus in Soil 

The subcontract laboratory analyzed the soil samples for total phosphorus, according to U.S. EPA 
Method 365.3. This method is outlined in •Method for Chemical Analysis of Water and Waste•, 1983. 

Results of the total phosphorus analyses are listed in Table 1.6. 

Analytical Procedure for Phosphate as Phosphorus in Soil 

The subcontract laboratory analyzed the soil samples for phosphate, according to U.S. EPA Method 
365.3. This method is outlined in •Method for Chemical Analysis of Water and Waste•, 1983. 

Results of the phosphate analyses are listed in Table 1.6. 

Analytical Procedure for Total Organic Carbon 

The subcontract laboratory analyzed the soil samples fortotal organic carbon, according to U.S. EPA 
Method 9060. This method is outlined in •Test Methods for Evaluating Solid Wastes•, SW-846, September, 
1987. 

Results of the total organic carbon analyses are listed in Table 1.6. 
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Analytical Procedure for Sulfate in Soil 

The subcontraet laboratory analyzed the soil samples for sulfate, according to U.S. EPA Method 375.4. 
This method is outlined in "Method for Chemical Analysis of Water and Waste", 1983. 

Results of the sulfate analyses are listed in Table 1.6. 

Analytical Procedure for Total Kjeldahl Nitrogen in Soil 

The subcontraet laboratory analyzed the soil samples for total Kjeldahl nitrogen, according to U.S. 
EPA Method 351.3. This method is outlined in "Method for Chemical Analysis of Water and Waste", 1983. 

Results of the total Kjeldahl nitrogen analyses are listed in Table 1.6. 

An_alytical Procedure for To~ Petroleum Hydrocarbons in Soil 

The subcontraet laboratory analyzed the soil samples for total petroleum hydrocarbons, according to 
U.S. EPA Method 418.1. This method is outlined in "Method for Chemical Analysis of Water and Waste", 
1983. 

Results of the total petroleum hydrocarbons analyses are listed in Table 1.6. 

Analytical Procedure for Water Holding Capacity in Soil 

The subcontract laboratory analyzed the soil samples for water holding capacity, according to the 
method described in the paragraph 3 .4 .11.1 from "Field and Laboratory Methods Applicable to Overburdens 
and Minesoils". This method is the resource of National Technical Information Service, U.S. Depanment of 
Commerce. 

Results of the water holding capacity analyses are listed in Table 1.6. 
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Table 1.1 Results of the Analysis for Pemachlorophenol In Water 

WA# 0-026 Penta Wood ProduC1S Sile 

sam le No. Sam lln Location 

WBLK031695 WATER BLANK u 
A02227 DW1A-5 33 
A02228 DW1B-5 22 
A02229 DW2A-5 13 
A-C02230 DW28-5 12 
A02231 DW3A-5 8.6 
A02232 DW3B-5 9.4 
A02233 DW4A-5 12 
A02234 DW48-5 13 
A-C00390 810 INFLUENT-6 1.2 
A00391 810 LEACHATE-6 2400 
A00392 GREEN TANK 1-6 5500 
A00393 WHITE TANK2-6 11000 
A00394 WHITE TANK 3-6 1200 
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1100 I 
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Table 1.2 Results of the Analysis tor Pentaehlorophenol in Soil 

WA# 0-026 Penta Wood Products Site 

(Results are Based on Dry Weight) 

Cone. MDL 
Sample Number Location tmg/Kal Ima/Kal 

Blank 216 Sand Blank u 5.0 
A00395 WRA-2 15 6.4 
A00396 WR B-2 31 6.4 
A00397 WRC-2 29 6.4 
A00398 STOCK SOIL 1A 290 5.6 
A00399 STOCK SOIL 1B 250 5.3 
A00400 STOCK SOIL 1C 230 5.4 
A00401 STOCK SOIL 2A 23 5.3 
A00402 STOCK SOIL 2B 23 5.3 
A00403 STOCK SOIL 2C 22 5.4 
A02166 DS1A-5 22 5.7 
A02167 DS1B-5 20 6.0 
A02166 DS1C-5 24 6.2 
A02169 DS2A-5 11 7.2 
A02170 DS2B-5 6.7 J 7.6 
A02171 DS2C-5 9.6 6.4 
A02221 DS3A-5 25 6.6 
A02222 DS3B-5 26 7.7 
A02223 DS3C-5 27 6.6 
A02224 DS4A-5 17 7.4 
A02225 DS4B-5 6.6 6.3 
A02226 DS4C-5 7.5 6.2 
Blank 217 Sand Blank u 5.0 
A02235 DT1-3A COMPS 17 6.2 
A02236 DT1-3B COMPS 16 6.1 
A02237 DT1-3C COMPS 13 6.3 
A02238 DT4-6A COMPS 14 6.1 
A02239 DT4-6B COMPS 12 5.9 
A02477 DT4-6C COMPS 13 6.1 
A02478 DT7-9A COMPS 14 6.0 
A02479 DT7-9B COMPS 13 6.0 
A02480 DT7-9C COMPS 10 5.9 
A02481 DT1-9 COMPS 12 5.7 
A02462 DT1-3A COMPS 15 5.2 
A02463 DT1-3B COMPS 13 5.1 
A02484 DT1-3C COMPS 14 5.1 
A02465 DT4-6A COMPS 13 5.1 
A02486 DT4-6B COMPS 10 5.2 
A02487 DT4-6C COMPS 8.6 5.3 
A02468 DT7-9A COMPS 15 5.2 
A02489 DT7-9B COMPS 15 5.1 
A02490 DT7-9C COM PS 13 5.0 
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Table 1.2(Con1) ResUtts of the Analysis tor P■ntachloroph■nol In Soll 

WA # o-026 Penta Wood Products sne 

(R■■utta are Bued on Ory Weight) 

Cone. MDL 
sample Numbs Location Ima/Kai (mg/l(a) 

Blank 218 Sand Blank u 5.0 
A02491 DC1 -9 COMPS 16 

I 
5.2 

A02492 1A1 COMP& 94 · 6.0 
A02493 1A2 COMP& 110 5.8 
A02494 1A3 COMP& 95 5.9 
A02495 1B1 COMP& 92 6.0 
A02496 1B2 COMP& 100 6.0 
A02497 1B3 COMP& 86 5.9 
A02498 1C1 COMP& 82 5.9 
A02499 1C2COMP6 110 6.2 
A02500 1C3 COMP& 92 6.1 
A02873 2A1 COMP& 240 6.3 
A02874 2A2COMP6 240 6.4 
A02875 2A3COMP6 230 6.4 
A02876 2B1 COMP& 230 6.4 
A02877 2B2 COMP& 230 6.4 
A02876 2B3COMP6 220 6.3 
A02879 2C1 COMP& 200 6.3 
A02880 2C2COMP6 200 6.4 
A02881 2C3COMP6 200 6.4 
Blank 219 Sand Blank u 5.0 
A02882 3A1 COMP& 170 7.0 
A02883 3A2 COMP& 190 7.5 
A02884 3A3 COMP& 170 7.5 
A02885 3B1 COMP& 180 8.7 
A02886 3B2 COMP& 190 8.0 
A02887 383 COMP& 160 7.9 
A028BB 3C1 COMP& 180 7.8 
A02889 3C2COMP6 240 9.7 
A02890 3C3COMP6 210 8.4 
A02891 4A1 COMP& 160 7.3 
A02892 4A2 COMP& 150 7.3 
A02893 4A3 COMP& 130 5.9 
A02894 4B1 COMP& 180 7.0 
A02895 4B2 COMP& 170 7.3 
A02896 4B3 COMP& 170 7.2 
A02897 4C1 COMP& 240 7.4 
A02898 4C2COMP6 240 7.0 
A02899 4C3COMP6 240 6.9 
A02900 5A1 COMP& 200 7.5 
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Table 1.2(Con,) Resuns of the Analyllis ta -Pentachlorophenol In Soll 

WA# 0-026 Penta Wood Products Stte 

(Resuns are Based on Ory Weight) 

Cone. MDL 
Samole Numba- Location <ma/Kal 1ma/Kal 

Blank 220 Sand Blank I u 5.0 
A02901 5A2 COMP& 220 7.3 
A02902 5A3 COMP& 250 8.2 
A02903 561 COMP& 280 8.2 
A02904 5B2 COMP& 270 8.3 
A02905 5B3 COMP& 250 7.9 
A02906 5C1 COMP& 280 8.o 
A02907 5C2COMP6 280 8.0 
A02908 5C3 COMP& 290 8.0 
A02909 6A1 COMP& 110 8.1 
A02910 6A2 COMP& 120 6.2 
A02911 6A3 COMP& 120 6.0 
A02912 661 COMP& 87 6.1 
A02913 6B2 COMP& 83 6.0 
A02914 6B3 COMP& 86 6.1 
A02915 6C1 COMP& 84 6.0 
A02916 6C2 COMP& 87 6.3 
A02917 6C3COMP6 ; 93 8.0 
A02918 7A1 COMP& 150 5.9 
A02919 7A2 COMP& 110 6.0 
A02920. 7A3 COMP& 130 8.0 
A02921 7B1 COMP& 170 5.9 
A02922 7B2 COMP& 170 5.8 
A02923 7B3 COMP& 190 5.9 
A02924. 7C1 COMP& 140 6.2 
Blank 221 Sand Blank 1.9 J 5.0 
A02925 7C2 COMP& 140 5.9 
A02926 7C3COMP6 150 6.2 
A02927 8A1 COMP& 150 7.0 
A02928 8A2 COMP& 150 6.5 
A02929 8A3 COMP& 150 6.0 
A02930 8B1 COMP& 160 6.9 
A02931 8B2 COMP& 140 6.8 
A02932 883 COMP& 140 6.5 
A02933 8C1 COMP& 200 6.8 
A02934 8C2COMP6 200 6.9 
A02935 8C3 COMP8 220 7.1 
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sample ID 
Location 

Comnound 

2- c hlorophenol 
m,p-Chlorophenol 
2.6- Diehlorophenol 
2,4,5-Trlehlorophenol 
2,3-Dlehlorophenol 
2,5- Dlehlorophenol 
3. 4-Dlehlorophenol 
2,4- Dlehlorophenol 
3,5-Dlehlorophenol 
2,3,6-Trlehlorophenol 
2,4,6-Trlehlorophenol 
2,3,5-Trlehlorophenol 
2,3,4,6-Tetraehlorophenol 
Pentaehloroohenol 

Sample ID 
Location 

Comoound 

2-Chlorophenol 
m,p-Chlorophenol 
2,6-Dlehlorophenol 
2,4,5-Trlehlorophenol 
2,3-Dlehlorophenol 
2.5- Dlehlorophenol 

I 3.4-Dlehlorophenol 
2.4-Diehlorophenol 
3.5- Dlehlorophenol 
2,3,6-Trlehlorophenol 
2,4,6-Trlehlorophenol 
2,3,5-Trlehlorophenol 
2,3,4,6-Tetraehlorophenol 
Pentaehloronhenol 

Table 1.3 ReUIIB of the Analysis tor Chlorinated Phenols In Water 

WA #0-026 Penta Wood Products Sile 

Mathod Blank 802227 802228 802229 
--- DW1A-5 DW1B-5 DW2A-5 

I 

i 
Cone. MDL Cone. MDL Cone. MDL Cone. MDLI 

un/L ""'L 11n/L un/L ua/L un/L ""'L ""'L 

I 20 i u 20 u 20 u u 100 

I 
I u 20 u 20 u 20j u 100 

u 20 • u 20 u 20' u 100 
u 20 u 20 u 20 u 100 
u 20 u 20 u 20 u 100 
u 20 u 20 u 20 u 100 
u 20 u ' 20 u 20 u 100 
u 20 u 20 u 20 u 100 
u . 20 u 20 u 20 u 100 
u 20 u 20 u 20 u 100 
u 20 u 20 u 20 u 100 
u 20 u 20 u 20 u 100 
u 20 u 20 u 20 u 100 
u 20 13 J 20 18 J 20 u 100 

802231 802232 802233 80223' 
DW3A-5 DW3B-5 DW4A-5 DW48-5 

Cone. MDL Cone. MDL Cone. MDL Cane. MDL 
ua/L ""'L ua/L un/L Ua/L ""'L un/L ua/L 

u 100 u 100 u. 500 u 500 
u 100 u 100 u 500 u 500 
u 100 u 100 u 500 u 500 
u 100 u 100 u 500 u 500 
u 100 u 100 u 500 u 500 
u 100 u 100 u 500 u 500 
u 100 u 100 u 500 u 500 
u 100 u 100 u 500 u 500 
u 100 u 100 u 500 u 500 
u 100 u 100 u 500 u 500 
u 100 u 100 u 500 u 500 
u 100 u 100 u 500 u 500 
u 100 u 100 u 500 u 500 
u 100 u 100 u 500 u 500 
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D-F02230 
DW2B-5 

Cone. MDL I 
"''/L ua/L 

: 

u 100; 
u· 100; 
u 100· 

I 
u 100 
u 100 
u 100 
u 100 I 
u 100 
u 100 
u 100 
u 100 
u 100 I 
u 100 
u 100 
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I 
Table 1.4 Reaults of the Analysis for Chlorinated Phenols In Soll 

I WA #0-026 Penta Wood Products Site 

Based on Dry Weight 

I Sample ID Method Blank 802166 802167 802168 802169 
Location DS1A-5 DS1B-5 DS1C-5 DS2A-5 
%Solld 81 81 81 73 

I Com ound 

2-Chlorophenol u 330 u 1200 u 1200 u 1200 u 1400 
m,p-Chlorophenoi u 330 u 1200 u 1200 u 1200 u 1400 

I 2,6- Dichlorophenol u 330 u 1200 u 1200 u 1200 u 1400 
12.4,5-Trlchlorophenol u 330 u 1200 u 1200 u 1200 u 1400 

I 
I 2,3-Dichlorophenol u 330, u 12001 u 1200 i .U 1200 u 1400 
2.5- Dichlorophenol u 330' u 1200, u 1200 u 1200 u 1400 

I 
3,4- Dichlorophenol u 330 u 1200 u 1200 u 12001 u 1400 
2,4-Dlchlorophenol u 330 u 1200 u 1200 u 1200 u 1400 
3,5- Dlchlorophenol u 330 u 1200 u 1200 u 1200 640 J 1400 
2,3,6-Trichlorophenol u 330 u 1200 u 1200 u 1200 u 1400 
2.4,6-Trlchlorophenol u 330 u 1200 u 1200 u 1200 u 1400 

I 
12,3,5-Trichlorophenol u 330 u 1200 u 1200 u 1200 u 1400 
2,3,4,6-Tetrachlorophenol u 330 u 1200 u 1200 u 1200 1100 J 1400 
Pentachloro henol u 330 19000 1200 17000 1200 22000 1200 7500 1400 

I 
Sample ID 802170 802171 802221 802222 

I 
Location DS2B-5 DS2C-5 DS3A-5 DS38-5 
%SOiid 75 69 73 87 

com ound 

I 
2-Chlorophenol u 1300 u 1400 u 1400 u 1200 
m,p-Chlorophenol u 1300 4900 1400 u 1400 u 1200 
2.6-Dichlorophenol U. 1300 u 1400 u 1400 u 1200 
2,4,5-Trichlorophenol u 1300 u 1400 u 1400 u 1200 
2,3- Dichlorophenol u 1300 u 1400 u 1400 u 1200 

I 2.5-Dlchlorophenol u 1300 u 1400 u 1400 u 1200 
I 3,4- Dichlorophenol u 1300 u 1400 u 1400 u 1200 
I 2,4-Dichlorophenol u 1300 u 1400 u 1400 u 1200 
I 3,5- Dichlorophenol u 1300 2800 1400 10000 1400 u 1200 

I 
12,3.6-Trlchlorophenol u 1300 u 1400 u 1400 u 1200 
I 2,4,6-Trichlorophenol u 1300 u 1400 u 1400 u 1200 
12,3,5-Trlchlorophenol u 1300 1100 J 1400 6100 1400 u 1200 
2,3,4,6-Tetrachlorophenol u 1300 2400 1400 7900 1400 1900 1200 

I Pentachloro henol 8100 1300 12000 1400 17000 1400 34000 1200 

I 
I sample ID 802223 802224 802225 802226 

Location DS3C-5 DS4A-5 DS4B-5 DS4C-5 
%Solid 65 77 63 63 

MDL MDL 

I 
Com ound 

I 
12-Chlorophenol u 1500 u 1300 u 1600 u 1600 I m,p-Chlorophenol u 1500 u 1300 u 1600 u 1600 
2,6- Dlchlorophenol u 1500 u 1300 u 1600 u 1600' 

I 12.4,5-Trlchlorophenol u 1500 u 1300 u 1600 u 1600 
I 2,3- Dlchlorophenol u 1500 u 1300 u 1600 u 1600 
12,5- Dlchlorophenol u 1500 u 1300 u 1600 u 1600 
3,4-Dlchlorophenol u 1500 u 1300 u 1600 u 1600 

I 
2. 4- Dlchlorophenol u 1500 u 1300 u 1600 u 1600 
3,5- Dlchlorophenol 3600 1500 u 1300 1800 1600 u 1600 
2.3,6-Trichlorophenol u 1500 u 1300 u 1600 u 1600 
2,4,6-Trlchlorophenol u 1500 u 1300 760 J 1600 u 1600 
2,3,5-Trlchlorophenol 3200 1500 u 1300 u 1600 u 1600 

I 
2,3,4,6-Tetrachlorophenol 8100 1500 1300 1300 1500 J 1600 1100 J 1600 
Pemachloro henol 16000 1500 4800 1300 14000 1600 23000 1600 
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Sample ID 

Method Blank 
00384 
00385 
00386 
00387 
00388 
00389 

Table 1.5 Results ot the Ana)y91s for AraenlC, Copper and Zinc In SOIi 

WA# 0-026 Penta Wood Products Site 

Baaed on Dry Weight 

I 
Arsenic ! Copper i 

Cone. MDL Cone. MDL 
Location %Solid (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

--- 100 u 0.2 u 0.7 
DT1-3COMP5 81 u 0.2 23 0.9 
DT4-6COMP5 83 7.6 0.2 30 0.9 
Dn-9COMP5 84 5.5 0.2 25 0.8 
DC1-3COMP5 97 4.6 0.2 22 0.7 
DC4-ISCOMP5 97 4.9 0.2 19 0.7 
DC7-~COMP5 97 · 5.0 0.2 22 0.7 

I ' 
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i Zinc I 
I 

Cone. MDL 

I (mg/Kg) (mg/Kg) 

u 0.6 
32 0.8 
40 0.7 
37 0.7 
35 0.6 
30 0.6 
35 0.6 I 

l 
; 
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I 
I 
I 
I 
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I 
I 
I 
I 
I I Sample ID 

I 

r I Location I ' , i 

Analvte Unit 

Chloride mg/Kg 
Ammonia as Nitrogen mg/Kg 

I 
Nitrate as Nitrogen mg/Kg 
Phosphorus mg/Kg 
Phosphate (Ortho) mg/Kg 
Sulfate mg/Kg 
Percent Solids Percent 

I 
TKN mg/Kg 
TOC mg/Kg 
TPH mg/Kg 
Water Holdlng Capacity Percent 

I 
I Sample ID 

Location 

I Analvte Unit 

Chloride mg/Kg 
Ammonia as Nitrogen mg/Kg 

I 
Nitrate as Nitrogen mg/Kg 
Phosphorus mg/Kg 
Phosphate (Ortho) mg/Kg 
Sulfate mg/Kg 
Percent Solids Percent 

I TKN mg/Kg 
TOC mg/Kg 
TPH mg/Kg 
Water Holding Capacity Percent 

I •• Blank expressed In mg/L 

I 
I 
I 
I 
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Table 1.6 Results of the Analysis for Wet Chemistry In Soll 

WA 1110-026 Penta Wood Products Site 

Based on Dry Weight 

Blank•• 00384 00385 
--- DT1-3 COMPS DT4-6 COMPS 

Result MDL Result MDL Result MDL 

u 0.5 u 55 330 55 
u 0.1 200 5.6 320 5.5 
u 0.05 300 23 360 23 
u 0.01 140 12 150 12 
u 0.01 50 3.1 48 3.0 
u 1.0 13 11 u 11 

NA NA 81 NA 83 NA 
u 0.1 1500 8.0 1400 5.3 
u 100 14000 620 32000 930 
u 5.0 1100 150 1300 91 

NA NA 4.9 NA 2.7 NA 

00388 00389 
DC4-6COMP5 DC7-9COMP5 

Result MDL Result MDL 

u 46 210 51.0 
16 5.2 15 4.6 

u 1.3 u 1.3 
120 10 n 5.2 
2.7 0.52 5.7 0.52 

u 8.8 11 9.8 
97 NA 97 NA 

210 4.4 250 5.5 
8100 310 8800 340 
1700 130 1300 100 
0.95 NA 0.98 NA 

00019 

I 00388 00387 
DT7-9 COMPS DC1-3 COMPS l 

! Result MDL Result MDL 
I 
I 

240 59 180 44 I 160 5.7 22 5.1 
310 22 1.8 1.3 
560 12 33 5.2 

39 3.0 3.1 0.52 
u 11 u 9.4 

84 NA 97 NA 
1100 5.9 240 4.7 

19000 760 6200 260 
1100 89 724 64 

3.1 NA 1.3 NA 
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QA/QC for Pentachloropbenol 

Results of the Surrogate Recoveries for PCP in Water 

One surrogate compound, 2,4,6-tribromophenol, was added to the water samples prior to extraction. 
The surrogate recoveries, listed in Table 2.1, range from 32 to 86. Four recoveries are reponed as D (diluted 
out) because of large dilutions. All founeen calculated recoveries are within acceptable QC limits. 

Results of the MS/MSD Analysis for PCP in Water 

Samples A-C02230 and A-C00390 were chosen for matrix spike/matrix spike duplicate (MS/MSD) 
analysis. The percent recoveries, listed in Table 2.2,range from 19 to 57. All four recoveries are within QC 
limits. The relative percent differences (RPDs) ,also listed in Table 2.2,are 9 and 19. Both RPDs are within 
QC limits. 

Results of the Surrogate Recoveries for PCP in Soil 

One surrogate compound, 2,4,6-tribromopbenol, was added to the soil samples prior to extraetion. 
The surrogate recoveries, listed in Table 2.3,range from 59 to 144. One hundred and six out of 143 recoveries 
are within acceptable QC limits. 

Results of the MS/MSD Analysis for PCP in Soil 

Samples A00397, A02221, A02238, A02490, A02495, A02875, A02888, A02896, A02901, A02912, 
A02927 and A02933 were chosen for matrix spike duplicate analysis for soil samples. The percent recoveries, 
listed in Table 2.4, range from 85 to 179. Twenty out of 24 recoveries are within QC limits. The relative 
percent differences (RPDs), also listed in Table 2.4, range from O (i.ero) to 18. All twelve RPD values are 
within QC limits. 
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Table 2. 1 Results of the sinogare Recoveries for PCP in Water 

WA# 0-026 Penta Wood Products Site 

Samole No. 

WBLK031695 
A02227 
A02228 
A02229 
A-C02230 
A-C02230MS 
A-C02230 MSD 
A02231 
A02232 
A02233 
A02234 
A-C00390 
A-C00390MS 
A-C00390 MSD 
A00391 
A00392 
A00393 
A00394 

2,4,6-Trlbromophenol 
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2,4,6-Trlbromophenol 
% RECOVERY 

57 
84 
76 
86 
82 
70 
78 
71 
82 
32 
39 
48 
55 
45 
D 
D 
D 
D 

Adllisory 
QC Umlts 

19 - 122 

000~1 

I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table.2.2 Results of the MS/MSD Analysis for PCP In Wala' 

WA# 0-026 Penta Wood Products Site 

''l, ➔ • .. .. , ~· 
~ •Spike Sample ~-~.;, MS MSD 

- Added Cone. . Cone. ,Cone. 
/ 

MS 
Sample ID Jµg'L) (µg'L) .~ (µg'L) (µg'L) . %Rec. 

. ,,. \. ' .. 
' ~ 

A-C02230 5.2 11.8 
__ ;, 

14.25 ·-14.75 47 
A-C00390 5.3 1.22 2.21 2.3 19 

Aclvlsory QC Umls: 

RPO< 47 
% Recovery = 17 - 109 
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MSC 
%Rec. % RPO 

57 19 
20 9 



Table 2.3 Rauhs ot tne SUITOgale Recoveries tor PCP In Soll 

WA #0-026 Penta Wood ProduC1B Site 

SamDle Numt>a-

BLANK216 
A00395 
A00396 
A00397 
A00397MS 
A00397MSD 
A00398 
A00399 
A00400 
A00401 
A00402 
A00403 
A02166 
A02167 
A02168 
A02169 
A02170 
A02171 
A02221 
A02221MS 
A02221MSD 
A02222 
A02223 
A02224 
A02225 
A02226 
BLANK-217 
A02235 
A02236 
A02237 
A02238 
A02238MS 
A02238MSD 
A02239 
A02477 
A02478 
A02479 
A02480 
A02481 
A02482 
A02483 
A02484 
A02485 
A02486 
A02487 
A02488 
A02489 
A02490 
A02490MS 
A02490MSD 

2,4,6-Trlbromaphenol 
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2,4,6-Trlbrom ophenol 
Pen:ent Recovery 

88 
103 
90 

103 
114 
105 
102 
95 
92 

102 
102 

96 
104 
101 
109 
90 
79 
92 

101 
98 

103 
99 

102 
72 
18 
87 

111 
119 
109 
115 
107 
100 
115 
86 
82 

110 
77 
59 
79 

115 
99 

101 
117 
97 
84 

119 
110 
116 
115 
99 

Advisory 
QCUmb 
19- 122 

000:.!3 

.1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 2.3(Con't) Results or tne Surrogate Recoveries tor PCP in Soll 

WA #0-026 Penta Wood Products Site 

2.4,6-Trlbromophenol 
sam0Ie Number Percent Recoverv 

BLANK218 122 
A02491 112 

IA02492 115 
IA02493 114 
A02494 118 
A02495 116 
A02495MS 112 
A02495MSD 112 
A02496 114 
A02497 116 
A02498 110 
A02499 117 
A02500 117 
A02873 116 
A02874 121 
A02875 112 
A02875MS 117 
A02875MSD 113 
A02876 119 
A02877 112 
A02878 114 
A02879 115 
A02880 110 
A02881 111 
BLANK219 100 
A02882 108 
A02883 105 
A02884 99 
A02885 93 
A02886 108 
A02887 96 
A02888 104 

IA02888MS 98 
A02888MSD 98 
A02889 98 

IA02890 100 
1 
A02891 100 
A02892 103 
A02893 105 
A02894 112 
A02895 108 
A02896 110 
A02896MS 107 
A02898MSD 113 
A02897 106 
A02898 113 
A02899 108 
A02900 111 

Advisory 
ac Limits 

2.4.6-Tribromopnenoi 19 - 122 
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Tabla 2.3(Con,) Res&lna o1 the .surrogate Recovene tor PCP In Soll 

WA #0-026 Penta Wood Products Sita 

SamDle Numb« 

BLANK220 
A02901 
A02901MS 
A02901MSO 
A02902 
A02903 
A02904 
A02905 
A02906 
A02907 
A02908 
A02809 
A02910 
A02911 
A02912 
A02912MS 
A02912MSO 
A02913 
A02914 
A02915 
A02916 
A02917 
A02918 
A02919 
A02920 
A02921 
A02922 
A02923 
A02924 
BLANK221 
A02925 
A02926 
A02927 
A02927MS 
A02927MSD 
A02928 
A02929 
A02930 
A02931 
A02932 
A02933 
A02833MS 
A02933MSO 
A02934 
A02935 

2,4,6-Trtbromaphenol 
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2.4,6-Trtbrom ophenot 
Percent Rec:CMtrV 

121 
116 
119 
124 • 
126 • 
122 
123 •. 

119 
118 
114 
12e • 
131 • 
132 • 
141 • 
129• 
142• 
131 • 
129• 

138 • 
138 • 
142 • 
141 • 
142 • 
117 
130 • 
139 • 
135 • 
141 • 
135 • 
130• 
139 • 
144• 
133 • 
136 • 
138 • 
133 • 
138 • 
131 • 
132• 
139 • 
137 • 
138 • 
134• 
134 • 
134 • 

Advisory 
QC Umlts 
19- 122 

00025 

I 

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

sample number 

A00397 
A02221 
A02238 
A02490 
A02495 
A02875 
A02888 
A02896 
A02901 
A02912 
A02927 
A02933 

AdVisory 
QCUmhs 
% Rae. 56 - 162 
RPO 47 

Table 2.4 Resuhs or the MS/MSO Analysis ror PCP In Soll 

WA # 0-026 Penta Wood Products Sha 

(RasullB are Based on Dry Wel"11) 

Spike sample MS MSO 
Added Cone. Cone. Cone. MS 

1ma/Kal 1ma/Kg) lmg/Kg) lma/Kal %Rae. 

129 29.1 224 211 151 
137 25.6 191 201 121 
124 14.7 144 158 105 
103 13.7 126 107 110 
120 92.0 269 270 148 
127 225.4 402 377 139 
155 174.7 306 313 85 
143 175.0 326 353 105 
145 224.3 453 444 157 
123 87.3 307 282 179 • 
140 146.9 381 381 168 • 
137 202.9 434 415 169 • 
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MSO 
%Rae. RPO 

141 7 
128 6 
116 10 

91 18 
149 1 
119 16 
90 5 

124 17 
151 4 
159 12 ' 168 • 0 ! 
154 9 ; 



QA/QC for Chlorinaled Phenols 

Results of the Surrogate Recoveries for Chlorinated Phenols in Water 

Three surrogates, phenol-dS, 2-fluorophenol, and 2,4,6-tribromophenol, were added to the water 
samples prior to extraetion. The surrogate ·recoveries, listed in Table 2.5, range from 12 to 101. All 36 
recoveries are within acceptable QC limits. 

Results of the MS/MSD Analysis for Chlorinated Phenols in Water 

Sample B02227 was chosen for matrix spike/matrix spike duplicate (MS/MSD) analysis. The percent 
recoveries, listed in Table 2.6, range from 63 to 112. Seven out of 10 recoveries are within QC limits. The 
relative percent differences (RPDs) ,also listed in Table 2.6,are 2 and 12. All five RPDs are within QC limits. 

Results of the Blank Spike Analysis for Chlorinated Phenols in Water 

Out of-fourteen spike compounds only 2-chlorophenol and pentachlorophenol have CLP QC limits 
available. The percent recoveries, listed in Table 2.7, range from. 60 to 140. Only the recovery for 
pentaehlorophenol is outside QC limits. 

Results of the Surrogate Recoveries for Chlorinated Phenols in Soil 

Three surrogates, phenol-dS, 2-fluorophenol, and 2,4,6-tribromophenol were added to the soil samples 
prior to extraction. The surrogate recoveries, listed in Table 2.8,range from 15 to 121. Forty-five out of 48 
recoveries are within acceptable QC limits. 

Results of the MS/MSD Analysis for Chlorinated Phenols in Soil 

Sample B02170 was chosen for matrix spike duplicate analysis for soil samples. The percent 
recoveries, listed in Table 2.9, range from 85 to 133. Five out of 10 recoveries are within QC limits. The 
relative percent differences (RPDs), also listed in Table 2.9, range from 12 to 15. All five RPD values are 
within QC limits. 

Results of the Blank Spike Analysis for Chlorinated Phenols in Soil -

Out of founeen spike compounds only 2-chlorophenol and pentaehlorophenol have CLP QC limits 
available. The percent recoveries, listed in Table 2.10, range from 86 to 160. The recoveries for 2-
chlorophenol and pentaehlorophenol are outside QC limits. 
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Table 2.5 ResultS of the Surrogate Recoveries for Chlorinated Phenols In Water 

WA #0-026 Penta Wood Products Sile 

sample ID S1 S2 I S3 
'll.Recoverv 

Water Blank 49 82 I 93 
Blank Spike 

I 
56 75 I 89 

B02227MS 56 85 76· 
B02227MSD I 58 91 i 81 
802227 63 85 109 
802228 57 n 105 
802229 55 61 88 
802230 55 59 79 
802231 49 67 84 
802232 55 70 86 
802233 41 44 24 
802234 12 64 101 

QC Limits 

S1 = Phenol-d5 10- 110 
s2 = 2-Fluorophenol 21- 110 
S3 = 2,4,6-Trtbromophenol 10-123 

00028 
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Table 2.6 RNullB d the MSIMSD ArWyala tor Cllloftnated Phenols In Water 

WA #0-026 Penta Wood Produela Site 

sam lelD: B02227 

sample Spiked MS MSD MS MSD RPO 
Cone. Added %Rec. %Rec. 

Com ound L L 

2-Chlorophenol 13.0 2000 1716 1833 85 96 .I 12 
Phenol u 2000 1324 1379 66 69 4 
p-Chloro-m-creosol u 2000 2238 2295 112 • 115 • 3· 
4-Nltrophenol u 2000 1251 1328 63 66 5 
Pentacllloro henol u 2000 1926 1963 96 98 2 
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I 
I 
I 

QC Umlts I 
I 

RPC %RecI 

42 I 12- ae l 
40 27-123; I 
42 23- 97 
50 10- 80 
50 9-103 I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
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Table 2.7 Results of the Blank Spike Analysis tor Chlorinated Phenols In Water 

WA #0-026 Penta Wood Products Site 

sample Spike %Rec. QC UmltS 
Cone. Cone. %Rec. 

Compound un/L Un.IL 
i 

2-Chloroptlenol 359 400 90 I 27-123 
2,4- Olehlorophenol 544 400 136 I NA 
2,5- Olehlorophenol 405 400 101 NA 
2,3-0lehlorophenol 242 400 60 

I 
NA 

2,6- Dlehlorophenol 489 400 122 NA 
m,p-Chlorophenol 457 400 114 NA 
2,3,5-Trlehlorophenol 426 400 106 NA 
2.4,6-Trlehlorophenol 379 400 95 NA 
2,4,5-Triehlorophenol 496 400 124 NA 
2,3,6-Trlehlorophenol 425 400 106 NA 
3,5- Dlehlorophenol 399 400 100 NA 
3.4- Olehlorophenol 383 400 96 NA 
2,3,4,6-Tetraehlorophenol 455 400 114 NA 
Pentaehloroohenol 561 400 140 • 9-103 
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Tabla 2.8 Rasultll of the SUffogata Racovertaa tor Chlortnatad PnanOla In SOIi 

WA 4'0-026 Penta Wood Products Site 

sample ID St 

SOIi Biank 91 
Blank Spike 88 
B02170MS 121 • 
B02170MSD 116 • 
B02166 83 
B02167 107 
B02168 87 
B02169 108. 
B02170 111 
B02171 113 
B02221 111 
B02222 92 
B02223 109 
B02224 104 
B02225 73 
B02226 109 

S1 = Phenol-d5 
S2 = 2-Fluoraphenol 
S3 .. 2,4,6-Trlbromaphenol 
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S2 
'11.Recovarv 

99 
97 

116 
98 
48 
91 
84 
74 
85 

100 
108 
107 
99 
48 

109 
109 

QC Umlls 

24-113 
25-121 ., 
19-122 

S3 

101 
80 
96 
62 
28 
76 
47 
48 
84 
86 

100 
51 
88 
23 
48 
15 • 

00031 
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Table 2.9 ResultS of the MS/MSD Analysis for Chlorinated Phenols In Soll 

WA #0-026 Penta Wood Products Site 

Based on Dry Weight 

802170 !Sample ID: i samp1, 
' RPO\; Spiked MS MSDI MS MSD 

I 

Cone.I %Rec. Cone. Added Cone. %Rec. Ii 
I 

I Compound· I µg/Kg µg/Kg µg/Kg µg/Kg, 
! 

I 2-Chlorophenol u 26700 28543 25083! 107 • 94 '· ·13 
Phenol u 26700 32521 288251 122 • 108 -; 12 
p-Chloro-m-creosol u 26700 23147 202921 87 76 I 13 
4-Nltrophenol u 26700 41099 35494 154 •. 133 • 15 
Pentachloro henol 8100 26700 34543 30762 99 85 i 15 
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QC Limits 

RPO %Rec. 

50 25-102' 
.35 26- 90: 
33 26-103 I 
50 11-114 I 
47 17-109 



Table 2.10 R•ultB of the Blank Spike AnalySls for Chlorinated Phenols In sou 

WA #0-026 Penta Wood Products Site 

sample Spike %Rec. QC Umlt& 
Cone. Cone. %Rec. 

Compound ua/Ka ua/Kn 

2-Chlorophenol 7096 6667 106 • 25-102 
2.4-Dlchlorophenol 

I 
18313 · 16667 110 I NA 

2,5- Dlchloropnenol 5710 6667 86 NA 
2,3-Dlchlorophenol i 5019 6667 75 NA 

j 2,6- Oichloropnenol 
I 

7883 6667 118 NA 
I m,p-Chlorophenol I 10171 6667 153 NA 
j 2,3,5-Trlchlorophenol I 8168 6667 123 NA 
2,4,6-Trtchlorophenol 7573 6667 114 NA 
2,4,5-Trtchlorophenol 9598 6667 144 NA 
2,3,6-Trtchlorophenol 7797 6667 117 NA 
3,5- Olchlorophenol 79'7 6667 119 NA 
3,4-0lchlorophenol 8379 6667 126 NA 
2,3,4,6-Tetrachlorophenol 8898 6667 133 NA 
Pentachlorophenol 10675 6667 160 • 17-109 
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QA/QC for Arsenic, Copper, and Zinc 

Results of the Sample Spike Analysis for Mews in Soil 

Sample 00384 was chosen for the sample spike analysis. The percent recoveries, listed in Table 2.11, 
range from 89 to 98. All three percent recoveries are within the QC limits. 

Results of the Sample Duplicate Analysis for Metals in Soil 

Sample 00384 was chosen for the sample duplicate analysis. The relative percent differences (RPDs). 
listed in Table 2.12, are 13 and 20. The RPO for arsenic is not calculated (NC) because both the sample 
concentration and the duplicate concentration are reponed as not detected. The RPO for zinc is outside the 
QC criteria; according to the U.S. EPA Method 6010, no funher action is required. 

Results of the Laboratory Control Sample Analysis for Metals in Soil 

One set of laboratory control sample analysis was performed. The percent recoveries, listed in Table 
2.13, range from 74 to 89. All three found concentrations are within QC limits. The laboratory control 
samples QC limits were provided by the subcontract laboratory. 
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Tabla 2.11 Resutts CJf the Sample Spika Analysis tor Metals In sou 

WA #0-026 Penta Wood Products Sita 

Baaed on Ory Wetgtn 

Sample 10: 00384 

i MS 
:; 

sample Spika Spika sample 
Result Added Recovered ! "Rec. 

(mg/Kg) (mg/Kg) (mg/Kg) I 
Arsenic u U13 4.41 89 

Copper 23.27 30.83 53.69 119 

Zinc 31.59 81.85 111.10 118 
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QC Umtts ' ' 
"Rec. 

75- 125 

75- 125 

75- 125 
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Table 2.12 Results ot the sample Oupllcale AnaJySIII tor Matals In sou 

WA #0-026 Penta Wood Products Site 

Based on Ory Weight 

sample ID: 00384 

sample Duplicate %RPO cc umns 
Results Results RPO 

(mg/Kg) - · (mg/Kg) 

Arsenic u u NC 20 

Copper 23.27 26.42 13 I 20 
,! 

Zinc 31.59 38.69 
201/ 

20 
I 
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Table 2.13 AaUIIII af the Laboratory Control Sample Analysis tar Mllalll In SOIi 

WA #0-026 Penta Wood ProCSUC18 sne 

True Found QC Umlts "Rec 

(mg/Kg) (mg/Kg) (mg/Kg) 

Arsenic 85 56 32-97 

Copper 1•& 130 89- 205 

Zinc n 57 •& - 116 
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QA/QC for Wet Chemistry 

Results of the Matrix Spike Analysis for Wet Chemistry 

Samples 00384, 00389 and 95-03-031-0lA (a non-REAC sample) were chosen for the matrix spike 
analysis. The percent recoveries, listed in Table 2.14, range from 79 and 122. There are no QC limits 
available. 

Results of the Sample Duplicate Analysis for Wet Chemistry 

Samples 00384 was chosen for the sample duplicate analysis. The relative percent differences (RPDs), 
listed in Table 2.15, range from 2 to 8. The RPO value for .chloride is not calculated because either sample 
concentrations or duplicate concentrations are below detection limits. There are no QC limits available. 

Results of the Laboratory Control Sample Analysis for Wet Chemistry 

The percent recoveries of the laboratory control sample analysis, listed in Table 2.16, range from 93 
to 109. All recoveries are within the 95 % confidence interval criteria which were provided by the subcontract 
laboratory. 
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I 
i 
Anal Is 

Ammonia 
Chloride 
TKN 
SUifate 
TOC 
TPH 
Phosphate (Ortho) 
Phosphorus 
Nitrate 

Table 2.14 Reaub CJI the Matrbt Spike Analysis tor Wet Chemlltry 

WA •o-026 Penta Wood PrOClucta Sile 

Baaed on Dry Weight 

Sample MS 
Aesutt Aesun 

Sam le ID m /K 

00384 197 1210 1400 
00384 u 1079 1320 
00384 14IIO 826 2430 

95-03-031-01A• 12.4 10 21 
00384 14200 8490 20200 
00389 1340 258 1545 
00384 49.9 81.7 110 
00384 138 81.6 198 
00384 299 30.8 334 

• This sample Is not a REAC sample and the untt IS mg/L. 

\026\DEL\AR\9505\Penta18619 

00039 

I 
I 
I 
I 

MS· 
"Recovery_ I I 

99 
122 
114 

86 I 
92 
79 
97 
97 I 

114 
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Table 2.15 Results of the Sample Duplicate Anatyllls tor Wet Chemistry 

WA 1110-026 Penta Wood Products Site 

Based on Dry Weight 

sam le ID: 00384 

IAnalvsis 

Ammonia 
Chloride 
TKN 
Sulfate 
TOC 
TPH 
Phosphate (Ortho) 
Phosphorus 
Nitrate 

Sample 
Result 
ma/Ka 

197 
u 

1490 
12.5 

14200 
1110 
,s.9 
138 
299 
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Duplicate 
Result 
ma/Ka 

207 
u 

1660 
12.1 

1,500 
1130 
50.7 
127 
304 

%RPO 

,: 

i: 5 
1: NC 
i 11 

3 
2 
2 
2 
8 
2 

00040 
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Table 2.1& Resutts of the Laboratory Control sample Analysis for Wet Chemistry 

WA #0-026 Penta Wood Products Site 

True Found - ,~-mg/L mg/L Confidence 
Analysis Interval 

Ammonia 4.'3 4.33 3.72 - 5.14 I 98 
Chloride 182 184 170 - 195 101 
TKN 4.43 4.12 3.72 - 5.14 93 
Sulfate 146 144 125 - 160 99 
TOC 1000 1050 800 - 1200 105 
TPH 33.9 32.2 28.8 - 38.9 95 
Phosphate (Onho) 7.64 7.47 6.49 - 8.79 98 
Phosphorus 5.72 6.25 4.92- 6.52 109 
Nitrate 8.11 7.75 7.22- 9.0 16 

\026\DEL\AR\9505\Penta18&19 0004:J. 
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Roy F. Weston, Inc. 
GSA Raritan Depot 
Building 209 Annex (Bay F) 

· 2890 WOOdbridge Avenue 
EdisOn, New Jersey 08837-3679 
908-321-4200 • Fax 908-494-4021 

General Physics Environmental 
202 Perry Parkway 
Gaithersburg, MD 20877 

Attn: Ken Ives March 16, 1995 

Project # 3347-040-001-0026, Penta Wood Products, Enginccring/Biorcmedialion 

As per Weston REAC Purchase Order number 08-31884, dated 03/16/95,plcasc analyze samples according 
to the following parameters: 

Analysis/Method Matrix # of samples 

Nitrogen, NH3/EPA 350.2 Soil 6 samples to be analyzed for 

Nitrogen, NO3/EPA 353.2 Soil 
each parameter; samples to 
be received 3/16/95. 

Nitrogen, Total Kjeldahl/EPA 351.3 Soil 

Phosphate/EPA 365.3 Soil 

Phosphate, Total/EPA 365.3 Soil 
24 additional samples to be 
analymf for each . parameter; 

Metals: Cu.As.Zn/Series 6000 or 7000 Soil samples to be received 
during May or June of 1995. 

Chloride/SW-846-92S2 Soil 

Sulfate/EPA 375.4 Soil 

Carbon, Total Organic/SW-846-9060 Soil 

TPH/418.1 Soil 

Water Holding Capacity/3.4.11.1 Soil 

Data package as per attached Deliverables Requirements 

0004~ 
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Samples are expected to arrive at your laboratory on March 16, 1995. All applicable QA/QC (MS/MSD) I 
analysis will be performed on each of our sample matrices. Preliminary results tables including MS/MSD' s 
plus a signed copy of our Chain of Custody is due at REAC on March 30, 1995, with the complete data 

1 package by April 13, 1995. 'Ibe complete data package must include all ilelDS on the deliverables checklist. 
Samples may be contaminated with low ppm levels of pemacblorophmol. 

Please submit all repons and technical questions concerning this project to John Jobmon at (908) 3214248 I 
or fax to (908) 494-4020. Any conttacmal question, please call Cindy Snyder at (908) 3214296. Thank you 

rge Armstrong 
Data Validation and Repon Writing Group Leader 
Roy F. Weston, Inc./ REAC Project 

GA:cs Anachrnent~ 

cc. R. Singbvi 
H. Allen 
0026\non\mem\9503\sub\0026CO13 

V.Kansal 
Subcontracting File 
B. Lewan 

00043 

C.Snyder 
M.Mobn 
G. Armstrong 
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~ 
205 campus Plua I 
EdlsoD, NJ 08837 

Ann: Joe Lanmo 

Roy F. Weaton. Inc. 
GSA Rari1an Depot 
Building 209 Anna (Bay F) 

e 2880 Woodbndge Avenue 
Edilan, New Je1UY 08837-3879 
808•321-4200 • Fax 808-494-4021 

Project # 3347-040-001-<)026, Penta Wood 

November 29, 1994 

M per Wesam REAC Pmcbasc Order rnnuber 08-31216, dared 11/28194,pleue analyze amples accordiDg 
IO the following paramam: · 

Analysis/Medlod Malrix I of samples 

BNA/SW-846.8270 Table S Soil 10 one uoq•1~ng only 

Pbenols/SW-846-8270 Wazer 8/mamh for 5 mambs 
See Attached Lilt Soll 12/manth for 5 moasbs 

Dm package u per -bed Delivmblea Requiiemam 

Samples are expected to mive • your labo1mmy an Da:c:mber 2. 1994 and early Jammy wilh lllbsequmt 
sampling evems ifflnoiog ill 1lle Mardi 1995. All appw:able QA/QC (MS/MSD) analysil will be perfmmed 
on c:ach of our ample lllllrix. Pre1imimuy mulls tabla mcludi:J& MS/MSD'a phu a aiped copy of aar. OlaiD 
of Cmtady ii dDe at REAC 10 buaima days after ead1 ample m:eipt, with the camplm dlla pacbge due 
21 business days after ead1 ample receipt. The complete dlla package 111D1t im:ludc all itam an the 
'deliverab~ cbectUsr. Samples may. be potmially diom cmmnioved. 

ALLORGANICEXTllACI'IONSON SOLIDS IE: BNA,PEST/PCBMUST BEBYSOXBLETEXTRACDON 

Should any qw:stiom or problems lriae comzmiDg mis project, please call Jobn Jahmon at (908) 321-4248 
.or fu to (908) 494-4020. Any comracma1 question, please call Cindy Snyder m (908) 321-4296. Thank you 

e ArmmoD& 
Data Validation md Jlcpon Wrmng Group Leader 
Roy f. Wemm, Jm:. / REAC Projea 

GA: jj >.nacbmcms 

cc. R. Singhvi 
H. Allen 
Cc:mral File 
0026.CON7 

0026\mm\mcm\9411 \sub\0026.CON7 

V.Kamal 
SubcomractiDg File 
M. Va Clef 

0004·1 
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C. Snyder 
M. Mabn/T. Mignone 
G.Armmmlg 



- • • •- ~v• .... , . 

~cT.J~ - - - - "!ttA1~ .~ .. op I iit;IIID - - ,-,n .... - -(908) 321 ~200 
EPA Contract 68-C4-0022 

Project Name:_E!~:'-!.! ~":'.,~....:;.1v-=IJ~f.:...::itU~~...;;P _______ _ 
Project Number: tJ l J 1 J , 4 '1; - qv I .,, tJ iJ Z.' ·· iJ I No: 0 9 7 2 6 
RFWContact: H, Mill/A/ Phone: ~"I .. 32.I .. 'fl5"1 

SHEET No . .LoF _J_ 
0Jt, r Sample Identification Analyses Requested 

REACI Sample No. Sampling LocaUon 

jr; '{ A/JZ."l..27 DW/A-.S-
_j,t:J A/J2.2Z.f l)Wl6-S 
.l I ~(, A 01.2.Z.'i fi~2A'S° 
3-1 A-t O'Zl'J{) 0"41'2.B ·S-

3-.r,1 -A oz. 1 '3 i Dw :-JA--S-
1(7 Ao1112. 01.v 1 B--s-
JLO A 02tll l> "" -t A .. > 
-, ' ( A 022 J"I DwLJO~, 
~ -r,...__ 

..........____ 
--..____ 

----.. 

Matrix: 
SO­
DS­
DL­
X . 

Sediment 
Drum Solids 
Drum Liquid1 
Other 

f¥/­
GW­
SW­
SL -

Potable Water 
~roundwater 
Surface Water 
Sludge 

FORMi4 

Matrix 

"" 

.~ 

---

S­
W-
0-
A-

Date Collected lof Bottles Conlalner/P,..ervaUve 

3/J"ll5f" I U4'l 11/ f -
I 
I 
3 
I 
I 
I 

1 l I 1 \ 'I 

r--.... 

----- ...... - . ----~Ph -

Special Instructions: 
Soil 
Water 

Oil 
Do 11s/r,}1> otv A-c,"z..L.10 

Air 

Plf' \· 
>( \ 

\ 
\ 
\ 

\ 
\ 

\ 
'I ' \ -\.-·;,_ 

'\-A 
\.' 

\. 
\ 

' I'\. 
\ ----- '\. ------ '\. 

- . '-

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

8/94 

* US GPO 1994·38:1·01~ 

U') 
c:t 
0 
0 
0 



REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

v·---,-----
CHAIN OF CUSJOD~ RECORD 

Project Name: P6#1"11 t,.,I DOD ~ IJ. 
Project Number: 0 3 3 1 7 , 0 'I tJ ·' CV/ - iJ" 2.6 · -0/ 
RFW Contact: 8 . /411 /{,V Phone: ~ I' - ':J 21 - '1 z I' J 

rwn I 6 tc_ 

No: 09729 

SHEET No.LoF_ 
'::/ /{,, "fi Sample ldenta acat on A na1yses R eques ted 

REACI Sample No. 

177 fl~C,(JOJ'J0 
j?/ A {}0 J'I I 
177 AOD3<il 
JtfU 14 oOl'iJ 
.7J I A Od J'iif 

r,,....,__ 
---...... ..... ...........___ 

Matrix: 
SO­
DS­
DL­
X -

Sediment 
Drum Solids 
Drum Liquids 
Other 

Sampling Location 

Bl O JJ/i=-LcJEA/1-, 
BiO LMtitll'(,£-, 
r,fUUI r,v.rJl I -1:, 
WtllTE'(11/l/t:. 2-1,, 
w 14 I ri r,,~l 3-L 

r---.. 

PVV­
GW­
SW­
SL -

-----

Potable Water 
G.roundwater 
Surface Water 
Sludge 

ltemaJReason Relinquished By Date 

t,1/ /Atvd•tS/i M .. M11l- 3/dllJ( 

Matrix 

w 

, I 

----

S­
W-
0-
A-

Date Collected ti of Botti•• 

J/J~~r 3 
I 

,I ~, 

...... 

------ ----

Special Instructions: 
Soil 
Water 
Oil 
Air 

Received By Date Time 

uz-~ -.,•11 I. 

-'/r7T-' "/,:yj 

Contalner/PreHrvatlve 

32 #Z d-/ -

., I 

- r--__ /'7 ~I', 

--:.....__ 

Pt:f' \ 
X \ 

\ 
\ 

\ 
I \ 

\ 
\. 

\ 
r\-"; 
\.~ 
\' 

\. 
\. 

'\.. 
I\ 

------- '\. 
---- ..__ '\. ---- ....... '\. ---- \. 

------'\. 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

Items/Reason Relinquished By Date ,.R!,Celv!.,d By Date Time 

>/iC'P ~ /4..,.-.:_.. fY I' 7 'r'J 'r/&1,;,..~ JLV, rw~ R~YfJ , 
(I i/ , 

FORM#4 8/94 

* l, J 1994·383·015 

~ 
f:;, 
1-' :, 

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



1 • 0 Z. ZJ) DW~A -S I ~., ··: .... ,, ·; ' .:,i;:•. 1, f1--~1-1;,-=o~,:...;z.:.:J~"l:j---=,1~...,~,.,~~n .. .)~_._-1t-,-1---, .... ,--"---,'----1---1-,--,.,.,,-_.,_--.. -., """". "'!"I ........ ~. ~--,. .. 11"41,. ~~~ ----11,~. -. ~ .... -.!".:.:-"!· •• ,-• ..--,----'-.~ 

·,.· .. 
. ':·• ·; '·, 

.. ·:. ,... ~x_· .... ~t~. ;. )'.flr• ,,,... ·:•. ~ 
11;.' .'-. -, ...... 

. :.;.::·. --~~ ,· ~ ·,:. ,:.:.~,,~ \:", ._ 
."'.l•··t."··~".•. 

-------· ----. -.Mt"'- : , .. :.,., ·· - ·· ·.:: ·n: '',:ff. , t-~--f----_-_-_1-r-_-_-_-_-_-_-_-_-_-_-_-_,1--_,---t----~1----1-=-... .. -----.:._~'------tl--~ ......... -~--+ofi!,,il,lto,_ ......... , ........... ---, -----· ----- .. . ·'\• :~·: .. \ 

. -~ 
llatrta: Special Instructions· 
SD- Sediment PW- Potable Waler S- Soil 

C JILoi.,wlf•rt 0 IHE~l)LJ OS- Drum Solids GW- Groundwater W- Waler * OL- Drum Liquids SW- Surface Waler 0- Oit 
X . Other SL - Sludge A- Air 

Da> Ms/ M')I) 0/V D-F OZ.Z3fJ 

llems/Reaaon Date Received By Dale Tim• Items/Reason Time 

FOil. 8/11 

f •• ,£:';: .•... 
i•,· 1 

• us GPO 1994 1R 1 
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REAC, cdison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

REACI Sample No. 

ROt/(p(p 
R otii" 1 
ROU(p,"/ 
f.' OU 'I 
f {ll.[)fJ 

1 Ott?/ 
L ozz·it 
-J.~o·zzzz_ 
, ,oizz.t 
J/Ottl~ 

IJ(ottt 1 
ROZUtp 

sample Identification 
Sampling Location 

'D.S/A-5 
7JSI~- ~ 

1-PSZe,..~ 
DS"1H~­
p,1·'3A~s 

D.s '-I c-s·-

Matrix 

:> 
D~l• Collected 

311111, r 
I of BottlH ContalnerlPreHrvatlve 

I i-10--1-. ·•l~. I/Ju~ , , 

I ' ' 1 ·, 

---

.. ; ., .... , ':• 1"··)t' ~ I 
'}(,_ ;· : -~ I ~i,..;· 1'.H~f-t • : ' 'J·Yi'l' 

•.. ":' f:. .,,,~, t'i~-.. >-~: ·.: 
1•.'-t..i:.::~:·:! Pl 

.: • ~.:y .. :/-:1: . / /. 
:, ..... ~~-.;_;~· I I/ 

I. •·· :.' •• ::·,·. I It 

•!';· .... ,,.;., '!"'•'" ••• • : r , .. , 
• • . •• ••I,• • •;" a • ;, '') 

If 

It 
I, 
II 

./. .) ,/ 
J: .. , . : . . /.': \j l'4. l. // 

, ~•>j' . . . . l, n ri. r:-, : • .h 
.... ·) ~-=--=-~-i-<' ----------· •:~,. :\·.. -~:. tr .tl~ 

·,· ... ···:/ 
j. •· • . 

.. ,.; 

·-:Tl 
"T 
X 
.;; 

r.A"L./l~) · i,,,'o:(··rJil', 
---- 'I'. -• ~, .. • • P.io• 11:J r P-jj1 ·~ "-.. "· , :-,, · '"• .,ft t=~jt:::---~==~--::==~==1===f=====J====c======t==;•. ~-••;•.•ml,[);',~;•c .:'.1••.: I f,•.:..~:-••••J'Y -; . - • , 

,.. I • • • rff:if• j ; • • • ~ .:,1, ~}'.: ."~" :. I . , : ~•--.~~rt',;~. er;,..,. 1 l••t--l.,.. _. ... -.... -. · -·· ·. 

~ 
Matrix: 

PW- Potable Waler S-SD- Sediment 
OS- Orum Solids GW- Groundwater W-
DL- Drum liquids SW- Surface Waler 0-
X . Olher SL - Sludge A-. 

.. 
. 1:..). ~ • ,(. . . 

-·- - - - - - - - - - - - - - - - - - -·:~·. · .. : ·. i/ . 
':.·· 

• ~-!'- QPo: 11194·:lel-O I 

•·.:. 



-----­Roy r. Weston, Inc. 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

Protect Nalhe:---:_--&,,rir,:ir.-!-~~~~~~~-~,-.----­
Projtc:t Numbtr:-4~~.,..;..,,c...;;.._....~-----,:.c.::.T'""".:::;;c;;~~-=---­
RFW Conlact:---.~.-.u~~---

SAMPLE IDENTIFICATION 

- --- -
No: 10058 f 

SHEET NO._ OF. 
ANALYSES REQUESTED 

REAC ti SamnlaNo. - ·· Location Matrix .!.:!. 
. 

Date Colledtcl tS. /21/J'1e,,ff J 
m~ft/ ')7 ,-..J C/JIIIJ' S ~ ~/J./1;1 I !;;;-;.tu, '10/U, ~i( 

etJ"\«'< , 17'1-v CDm, r , ., . 
001ft, v11,1 eo,,pr 
no3'i? vc 1-J ~/11/Jr 
001iY · DC¥-, r.,o,.,pr - J ' I .. I 
003K9 -;x,--,., evr11,r H ~ ~ \ 

__./ 

~ 

~ 
~ 

tll.t 
~~ 

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

~ ' ~< 0 • 
~ t,....,-"c ~'A~J Lt1 I • 
0 
w _,,.,,- ' 

, I' 

~ 
-~ D" MJ/11 SJ (J/J I r AMlt.£ 

-------.,,,,,.. 
" II A.a i:n 2l,d-,< / 

/ 
., _ ... - . -

/ 
Mattix: 1 '~~,ri )I Special Instructions:' Jetrls • ~..,; Pl( D • Sedim1n1 PW• Potable Waler s 

GW- Groundwater · W • OS • Orum Solidi 
DL • Orum Uquidl 
X . Other 

SW · Surface Water O • 
SL • Sludge A . Air -: s~- , -rvc 1 'If. 1&.I~ .iJ1. , · R~,fv 

lt1m1/R1Hon ReUnqullhtd By Oat• ReulvedBy ' Date Time Rem1/Ret1on 
., . , 

R1llnqul1hed By 

,J~d.,,;, 11. h11t- IJ/dfti • 

I 
/ 

I 
I 

I 
/· 

I -
) "'' -

·/ -..... I ~ 

/\ J 
._. 

A~~ 
/ \\."'' /,:,, 

J~~ r 
I \J 

/ 
/ 

/ 
/ 

FOR SUBcuNTRACTING USE ONLY 
FROM CHAIN OF 
CU TODY ,_. fP 

Date R-,.vtciJY Date Tim• . 
µr-~ r/Qlr 9: lPI, i--

. • 



REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

CHAIN OF CUSTODY RECORD 
Project Name:_..,_P-=c~/i/.:...!-1'11:.;._...1:W.:...:::.O(J;:;,;D;__.;_P.~tZA~'b::;..UJS...;;.'~=-=---r-­
Project Number:-..lO~]~J~lf.L.7-'--.,-...Jll~Y.:...a_ ... ...:'1::...:(/~'--___;;,_o_(l"".':U~·'7"._-()-=':-=--
RFW Contact: h, MOIIA/ Phone: 'ftJi-121 -"f ir-1 

I I) I'-

No: 09710 
SHEET No.LoF_ 

s ·r. ample dent, 1cat1on A na1yses R eques ted 
REACI Sample No. Sampllng Location 

A00:31(· wll A -1-
A tJO 3 '1, · WR, D ·- 2. 
A (Jo:J<,:J. wrt.c-z. 
A oo 3') l · SiPlt Sv1t. .:tA 
A 003'1'1 :, 11Jl Ii $ {)IL .1 8 
A OIJ '/D() · '3tvlt So)L 1.C.. 
A 00 'IO I · S~llt so,, '1 A 
A DO'IP2.· Stllt¥.." J,JiL 28 
Ao0'/03- 51l!C/.:. St>lt. 2C 

I'._ ......._ .._ 

Matrix: 
SO­
DS­
DL· 
X • 

--- ,____ 

Sediment 
Drum Solids 
Drum Liquids 
Other 

PW­
GW­
SW­
SL -

Potable Waler 
Groundwater 
Surface Waler 
Sludge 

Items/Reason Rellnqulshed By Date 

Mllfh.d-.:,i\ l'1 , hi,/..,,_, 1/;.V,;· 

FORM#4 

Matrix Date Collected I of Bottles Conulner/Preaervatlve Pll' \ 
s 3/l~l,.r J 'I ,, l:: "-" I - >< \ 

" 

S­
W­
Q­
A-

,) 

Soil 
Waler 
Oil 
Air 

Received By 

\~') ~ "'\.r.-.ts.-....;. • 

.- \ 
\ 
\ 

\ 
\ 

\ 

' ii !) , , ,11 I\ -, ,~ 
\. J 

\. 
.., 
0 

\. .... 
0 - \ ~ 

• I r-r f \ ~ 

------ -- ' --- ,____ " ............... ' .......___ 
" -----" Special lnslruct1ons: 

DD n ~l /11 l I> () ,v ({ A flb;;nL 1 
FOR SUBCONTRACTING USE ONLY 

S ELECTE-0 .5 A1'1ft £ 

Date Time Items/Reason 

~\\\J•t; \\')~\, 

FROM CHAIN OF 
CUSTODY# 

Relinquished By Date Received By Date Time 

8/94 

* L 1994 38J·015 

~ 
l.~ 
0 
0 
0 

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



- - - -REAC, EtA,~on, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

- - - ai""' 

s ampe en 1ca on I Id tifi ti 
REACI Sample No. Sampling LocaUon 

IJ ,o·Z1/Ji, )~JA-r 
J ►Ot1, ~ I• ~rJJe-~ 
, 'lO Z/"1 ~- 11 LS1C. - S-
i-~'J/foi ' . 'D.5'1A-S-
, "1/ 'J.t1o · .DJ't.~ --S-
I/ 0 ,,., / / . 1>5ZC-S-
1-. {) 'lt1-I · ·n.s 'lA-~ 
J '.O l.l t t.., • ni 1A,,.~ 
Jl-O l1 t.J . .~ ,~·. ~ C. ,. .,;-

,to?.tt-'I • IS'.111 ,11-s-
Ao11tJ- . lS~ 11.J-~ 
A-0 -Z.11.'1· )~4C-~ 

---------------11atrtx: 
SD-
OS-
Dl• 
X • 

Sediment 
Drum Solids 
Drum Liquids 
Other 

PW- Potable Water 
GW- Groundwater 
SW • Surface Water 
SL • Sludge 

Matrix 

I~,/ 

• 

i.---

S-
W-
0-
A-

Date j:ollected I of Bottles Contalner/Prnen,aUve 

3/1'1(f6" ' "' ·A hlf."'-1 I A ... 11,.,, _,, 

I ,, ~ ' 

------ .--
_-,,r;_/ L. 

;°'J1c)/""l 7 _, 

-

Special Instructions: M St SJ 
Soil 1/tr-Rr. .Al, :\ t I Water dJ I" -'/.) .Y /4~1, ;;J?? Oil 
Air 

y 

-
No: 09898 

SHEET No.JoF _J_ 
A naIyses R t d eques e 

ll.,,p 
J(. / 

/ 
/ 

/ 
I 

/ 
, i 

""~ •.ltJ(' .,. ., I 

/" 
i / 

' / ;... 

----- -I 0 

/ ~ 
I ~ 

/ 
/ 

/ 
/ 

J 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

-
I 

J 

Items/Reason Rellnqulshed By Date R~•lvedBy Date Time Items/Reason Rellnqulshed By Date Received By Date Time 

A/ lfa,,.J" si 1 M, M~A-- l/J~",s ~-~-.~-::,., ... ~. ~\W~\\ I\\"~~ . - '_. J 

FORM14 8/94 

*US GPO 1994·383·015 



,, 

REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

t:;A/6/ft/fif_({/~6- fj/{)- L..{-t/Vll,--~H\4 1 ~ 

CtfAIJ~J»; CUSTQD~CQR; 
Project Name: /F,tllfl.. lt«JJ) }JeP ~(/C 7.5 
Project Number: ~!7-CY<.1,. (Pl- alf.7 -0I 
RFW Contact: ~~()/Ill/ Phone: C9LJf) f ~/-

f'WH I l(f(_ 

No: 09902 

SHEET No.LoF_l 
I J Sample Identification A t d nalyses Reques a 

REACt S~p{'11,. Sampling Location Matrix Date Collected II of BoWea Contalner/Pre,ervallv• Ir/ I j ~ 
,/ 

J.rnJ7.Z t~. Dr t? At"llml'r ~· ~ I/ O~rh.i/ Jfc-1/~- x ·" 
,:,·~ ./ 

, '-Arrt'{1.., . 'f)7 ✓-J~('(,>t,'/K I ')// ,'"-. , J V 

!' e;1i1~,. D71-l llVml'r' , ,-/' 
--OttJ.Y· ~fr7 ',4,(, A&/11/J ., 

IJ ~ 

, O-z-t..~7- 1r, t-1 ~fl a,,,pr- / 
J 01.'(77· il7Qrj ,,fCtJ111J r ./ 
1, LfJZV11 Iii". :-,---. - ... ---,.,.. .LI ~- i..f77-'I ',//Cl)"1/7f -- -
, (rt"l7' ~- 11rr ?Ji lld;ffrs / 

, 1,f--o'ZYW · I b7?-~/'f't.'JIIJ/J / 

,. 
. 

' . 
' 

, 

Matrix: 
SO­
DS­
DL­
X -
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DATE: 

PLEASE DELIVER TO: 

September 30, 1994 

Mr. Rainu 'Demuri 

REAC COMPANY: 

TEI.ECOPY NO.: 

THIS TRANSMITIAL IS FROM 

(908) 494 tGl5 '1'a z_ f 

Paul G. Bucens 

NUMBER OF PAGES INCLUDL'IG nns COVER PAGE: ;i 

If you experience problems in receiving, please call us at (90S) 279-2222 and ask for: 
Eliza, ext. 378. . 

Dear Mr. Demuri, 

Re: Penta Wood Products. Siren, WI• DARAMEND™ Demonstration 
Grace Dearborn Project#: Ut0-835 

As requested this afternoon, please find listed below the bullet point summary of goods 
and services to be provided by Grace Dearborn under the terms of the $US 5,500.00 
(exclusive of taxes) quote detailed in the letter to Steve Faryan (September 13, 1994). 

Specifically included in the $5.500.00 are: 

• analytical costs incurred during the in-parallel laboratory optimization; 
• travel and per diem expenses; 
• material (except requisite DARAMEND amendments); 
• material shipment costs; 
• treatment area construction labour; and 
• rental of tillage equipment. 

Specifically excluded from the quote are goods and services to be provided by EPA for 
plot maintenance, including: · 

• semi-weekly tillage; 
• irrigation as required by Grace Dearborn (not more than semi-weekly); 
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~ 

• 
• 

moisture sampling and chemical ·analyses; and 
regular visual inspection and repair of damage to the treatment area. 

Grace Dearborn will be providing in kind contributions comprised primarily of the in­
parallel laboratory study, requisjte DARAMEND amendments and personnel for project 
oversight. 

With regard to the issue of publicly disseminating the data, the DARA.M:END technology 
is currently patent pending and the technology is considered commercially confidential. 
The particulars of the DARA.MEND technology may not be divulged, especially process 
conditions such as amendment makeup, rate of addition or optimal moisture content. 
The results of the technology application such as the change in concentration of the 
contaminant of concern and the time for the change may be divulged and attributed to 
the effects of DARAMEND. 

I trust that these notes will be of assistance. 

Sincerely, 

/7;:{ __ __ 
Paul G. Bucens, M. Eng. 
Project Manager 

cc. S. Faryan (ERT) 
H. Allen (EPA) 
A. Seech (GDI) 

DAR.A.'1END• is I registered trademark of Grace Oearl:om Inc. 
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GRACE _Dearborn 
November 23, 1994 

Mr. Michael Mohn 
REAC Program - U.S. EPA 
Roy F. Weston, Inc. 
Building 209 Annex (Bay F) 
2890 Woodbridge Avenue 
Edison, New Jersey 
08837-3679 

Dear Mike: 

Grace Dearborn Inc. 
Environmental/Engineering Group 

Re: Status of the DARAMEND™ Landfarm, Penta Wood Products Bioremediation 
GDI Project#: Ul0-832; P.O. No. 08-30981 

· This letter summarizes the work completed to date and the ongoing requirements for effective 
maintenance of Grace Dearborn Inc.'s (GDI) component of the Penta Wood field treatability 
demonstration being managed by Roy F. Weston'under the U.S. EPA REAC Program. The 
demonstration is to provide a technical basis for selection of a full-scale remediation 
technology. 

Work Completed: 

Prior to any field activity, GDI initiated a laboratory treatability study on a sample of soil from 
the site that was to be representative of the soil treated at larger scale. One pail of soil was 
received September 24, 1994. The sample was air dried sieved to 4.75 mm and submitted for 
characterization of selected parameters. The characterization is summarized in Table 1. 

On the basis of the characterization data and GDI's experience a soil treatment thought to be 
effective was defined by GDI (DARAMEND D6380 at 3% wt./wt.). The efficacy of this 
treatment and variations on this treatment were tested in five duplicated microcosms. Each 
microcosm contained approximately 100 g of the Penta Wood soil spiked with 14C-PCP. Each 
microcosm contained a sodium hydroxide trap to solubilize all 14C-CO2 (one of the final 
products of complete biological oxidation of the 14C-PCP) generated in the microcosm. By 
periodically submitting the sodium hydroxide to liquid scintillation counting the fraction of 14C 
spiked as PCP that had been mineralized to CO2 could be calculated. 

After 22 days of treatment the extractable concentration of chlorophenols in the soil had been 
reduced to between 12 mg/kg and 17 mg/kg. Between 57% and 64% of the spiked 14C was 
accounted for as 14C-CO2• This percentage effectively represents complete biological oxidation 
of the spiked PCP as a small percentage of the spike would remain in the soil and the 
remainder is typically incorporated as cell biomass. The best treatment (12 mg/kg residual 
PCP) was a combined treatment of 3% D6380 and 0.2% D6399. 

Vancouver, British Columbia • Fort Saskatchewan, Alberto • Regino, Saskatchewan • Winnipeg, Manitoba • Mississauga, Ontario 
Montreal, Quebec• Fredericton, New Brunswick• Halifax, Novo Scotia • St. John's, Newfoundland 

HEAD OFFICE: 3451 Erindole Station Rood, Mississauga, Ontario L5C 2S9 Phone (905) 279-2222 Fox (905) 279-0020 

@ WE RECYCLE @ 



Mr Michael Mohn 
November 23, 1994 
Page2 

Past experience has shown that additional evolution of 14C-CO2 will gradually occur as the soil 
microorganisms undergo endogenous respiration. As additional information will not be 
gained by maintaining the microcosms through this release phase, the study has been 
terminated. 

From October 21 through to October 24 a small pilot-scale facility was constructed at the Penta 
Wood site. The facility, sketched in Figure 1, consisted of a control plot 8'0"x7'6"x8" and a 
treatment plot 14'0"x8'0"x8". It was estimated that this volume of soil represented 2.6 tonnes 
(2.9 tons) and 1.4 tonnes (1.5 tons) of soil respectively. Once the soil had been placed and 
leveled it was thoroughly (twice in each direction along the lenght of the cells) tilled with the 
hand held roto-tiller. Note that the tiller could not mix soil approximately one foot from each 
end of the cell and approximately 6" from the sides of the cell. 

The amendments (3% D6380 and 0.2% D6399) were incorporated and the plots irrigated. The 
treatment plot was tilled thoroughly during amendment addition and both treatment and 
control plots were tilled thoroughly following irrigation. The target moisture was 20.6% for the 
treatment and 16.8% (M. Mohn, 24 Oct., 94) for the control plots. The moisture content 
achieved for the treatment was likely near target, while the control plot moisture was likely 
13.2% as the soil appeared too wet before all the irrigation water was added i.e. pools of water 
developed. 

Following amendment and irrigation REAC took samples for PCP characterization. The 
samples obtained were analysed for various parameters by GDI. The results are summarized 
in Table 2 and values from the laboratory study are included for comparison. 

The soil used in the pilot treatability is obviously quite different in character from that studied 
in the laboratory. The PCP concentration in the field is an order of magnitude less than that in 
the laboratory and the soil from the field is more acid. 

Ongoing Requirements: 

Following initiation of treatment through incorporation of the DARAMEND amendments, the 
key process control variables for the DARAMEND technology are moisture content and 
frequency of soil aeration and homogenization (tillage). The successful operation of the 
DARAMEND technology require samples for moisture characterization to be regularly taken 
and adjustments to soil moisture be made soon afterwards. In addition, the greater the tillage 
frequency, the better the performance as increased tillage increases the degree of aeration and 
the homogeneity of the soil (reducing contaminant hotspots and other localized biological 
stresses). 

The agreed upon frequency of tillage and moisture sampling was every two weeks with 
irrigation occurring not more than once every two weeks. Samples were to be couriered to GDI 
for moisture characterization. It is recommended that the plots are tilled once in each direction 
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Mr Michael Mohn 
November 23, 1994 
Page3 

along the length of the cells and care should be taken to avoid damage to the liner when tilling 
near to the cell walls. 

I would appreciate it i_f you would confirm: 

• the field PCP concentrations determined by REAC for the control and 
treatment plots; 

• the continued relevance of the field study regarding DARAMEND as a 
potential high performance bioremediation technology for full-scale 
application at the Penta Wood site; and 

• your continued commitment to upholding the treatment maintenance 
schedule for the treatment. 

Given the extremely rapid destruction of PCP in the laboratory (greater than 90% in less than 
three weeks) I would strongly recommend sampling the treatment soils for PCP determination 
as soon as possible. 

Please call me at (905) 279-2222 or fax me at (905) 279-0020 if you have any questions. 

Regards~~ 
- /r· 
~-~/) ;/ . ~..t------------

Paul Bucens, M. Eng. 
Project Manager 

cc. A. Seech 

v:\proj\832\reacl.doc 

DARAMEND™ is a registered trademark of Grace Dearborn Inc. 



Mr Michael Mohn 
November 23, 1994 
Page4 

Table 1: Selected physical and chemical characteristics of the Penta Wood soil sample 
treated in the laboratory treatability study. 

,,=,-=-=- , _,_, ,,_, ___ ,,,=,,-,-=-=-=-=-==-==========-=-=-=-=-=-=-=-----=---=---='-~yt_:.: ____ ,_.J __ : __ = ___ , __ L,, __ ,,_, __ , _ _:___:.:. _ _:___, ___ u _____ r ____ , ___ , ___ u_:..._ ____ , __ -__ ,_= ______________ _:___ ___ ,_, __ ,_,_u ___________ _:____:___,_,_,'.V.i.li("_.,._x_ ... :_.: _____________ .:..._: ___ ... - ____ __ _ ___ : 

Sand content(%) 

Silt content(%) 

Clay content (%) 

Available Phosphorous {mg/kg) 

Total Kieldhal Nitrogen(%) 

Nitrate Nitrogen (mg/kg) 

Ammonium Nitrogen {mg/kg) 

Total Organic Carbon(%) 

pH(-) 

Arsenic (mg/kg) 

Chromium (mg/kg) 

Copper (mg/kg) 

Zinc (mg/kg) 

2,3,4,6 Tetrachlorophenol (mg/kg)2 

Pentachlorophenol (mg/kg)2 

Note: 
1. Concentrations of additional metals were quantified. 

90.2 

5.7 

4.1 

10 

0.015 

1.51 

2.62 

6.73 

7.5 

<0.32 

26 

65 

37 

1.3 

220 

2. All other chlorophenol species were below detection limits of 0.6 mg/kg for mono- and di­
chlorophenols and 0.3 mg/kg for tri-, tetra- and penta-chlorophenols. 
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Mr Michael Mohn 
November 23, 1994 
Pages 

Table 2: Selected characteristics of the treated and untreated soil at initiation of 
treatment. 

Water Holding Capacity {mL/ 0.20 0.443,4 

pH(-) 6.6 6.1'3 

Pentachlorophenol (mg/kg) 35 31 39 
Note: 
1. Composite sample of 9 defined subunits within the control plot. 

22 

0.174 

7.5 

220 

2. Composite of 3 defined subunits within the treatment plot. Each of the three composite 
samples were split with REAC. · 

3. 

4. 

The three composites were composited to create a single sample representative of the 
treatment plot. 
Note that the amended laboratory water holding capacity was 0.29 mL water/ g soil. 
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GRACE Dearborn 
December 16, 1994 

Mr. Michael Mohn 
REAC Program - U.S. EPA 
Roy F. Weston, Inc. 
Building 209 Annex (Bay F) 
2890 Woodbridge Avenue 
Edison, New Jersey 
08837-3679 

Dear Mike: 

Grace Dearborn Inc. 
Environmental/Engineering Group 

Re: Status of the DARAMEND™ Landfarm, Penta Wood Products Bioremediation 
GDI Project#: Ul0-832; P.O. No. 08-30981 

Thank you for forwarding splits of the samples you collected November 29, 1994, from 
the DARAMEND treatment and control plots. Grace Dearborn Inc.'s analyses indicated 
that DT 1-9 Comp2 (treated plot composite) had a pH of 7.1 and a moisture content of 
22 % and DC 1-9 Comp2 (control plot) had a pH of 6.4 and a moisture content of 11 %. 
Note that both pH and moisture has been revised since our conversation this morning. 

Based on these analyses 250 L of water should be added to the treatment plot as soon 
as possible. As discussed while I was at the site I will not be recommending any 
changes to the control plot and leave that to your discretion. 

As the pH remains low could you please incorporate 2.1 kg of CaO to the treatment 
plot. It should be spread evenly over the surface then tilled thoroughly into the soil i.e. 
twice in each direction along the length of the cell. As mixing will occur more readily 
with a drier soil add the requisite water after tilling in the CaO. 

Could you please advise me when you will next visit the site and when the water and 
CaO will be added. 

I would also appreciate it if you would confirm: 

• the field PCP concentrations determined by REAC for the control 
and treatment plots for the time zero samples; 

• the continued relevance of the field study regarding DARAMEND 
as a potential high performance bioremediation technology for full­
scale application at the Penta Wood site; and 

Vancouver, British Columbia • Fort Saskatchewan, Alberto • Regino. Saskatchewan • Winnipeg, Manitoba • Mississauga, Ontario 
Montreal, Quebec• Fredericton. New Brunswick• Halifax, Novo Scotia • St. John's, Newfoundland 

HEAD OFFICE: 3451 Erindole Station Rood, Mississauga, Ontario L5C 2S9 Phone (9051 279-2222 Fox (905) 279-0020 
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Mr Michael Mohn 
December 16, 1994 
Page2 

• your continued commitment to- upholding the treatment 
maintenance schedule for the treatment. 

I hope that you have an enjoyable Christmas - please pass on my best wishes to Harry 
and Ramu. Call me at (905) 279-2222 or fax me at (905) 279-0020 if you have any 
questions. 

Regards, 

/L_ 
Paul Bucens, M. Eng. 
Project Manager 

cc. A. Seech 

v:\proj\832\reac2.doc 

DARAMEND"' is a registered trademark of Grace Dearl>om Inc. 
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GRACE Dearborn 
Grace Dearborn Inc. 
Environmenroi/ Engineering Group 

December 23, 1994 

Dr. Harry Allen 
U.S. EPA/Environmental Response Team 
2890 Woodbridge Avenue 
Building #18 (MSlOl) 
Edison, NJ 
08837-3679 

Dear Dr. Allen: 

Re: Status of t~e DARAMEND™ Landfarm, Penta Wood Products Bioremediation 
GDI Project#: Ul0-832; P.O. No. 08-30981 

I am very excited with the data that Grace Dearborn (GDI) has compiled to date for the 
Penta Wood demonstration. I have taken the initiative of summarizing the results 
·below. This letter also serves to clarify our. position regarding the control plot and 
restates some questions I have raised in the last two months. 

• The laboratory work indicated that DARAMEND bioremediation of the 
Penta Wood soil was eminently feasible - PCP concentrations were 
reduced from 220 mg/kg to between 12 and 17 mg/kg following 22 days 
of treatment. As you know a 14C-PCP isotope is spiked to the soil being 
treated as a tool to conclusively demonstrate the major fate of the PCP. 
Between 57% and 64% of the spiked 14C-PCP was accounted for as 14C­
C02 after 22 days of treatment. This percentage effectively represents 
complete biological oxidation of the spiked PCP as a small percentage of 
the spike would remain in the soil and the remainder is typically 
incorporated as cell biomass. 

In the field, our data indicates that the PCP concentration has been 
reduced to 6.5 mg/kg from an initial PCP concentration of 30.7 mg/kg 
following 36 days of treatment. The PCP concentration attained is likely 
near the remediation target for the site soils (typically 1 mg/kg to 5 
mg/kg). It has been our experience with soils similar to Penta Wood's 
that the degradation will continue and a residual PCP concentration of 
.less than 2 mg/kg will be attained in less than 150 days. 

The key point is that the rapid reductions in PCP concentration achieved 
in the laboratory have been duplicated in the field. Naturally the 
destruction and removal efficiency is less for the field data as the initial 

' 
Vancouver, British Columbia • Fort Saskatchewan. Alberto • Regino, Saskatchewan• Winnipeg, Manitoba • Mississauga, Ontario 
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Dr. Harry Allen 
December 23, 1994 
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• 

• 

concentration was so much lower - obviously destruction and removal 
efficiency is not a fair means of comparing the two data sets. 

With regard to the control plot I do not believe that GDI should be 
providing advice for its optimal function. This reasoning is based on the 
philosophy that GDI offers a bioremediation package with DARAMEND 
that is comprised of the theoretical knowledge and practical experience of 
GDI's project personnel as well as the DARAMEND amendments. As 
such DARAMEND amendments have not been and are not projected to 
be sold purely as a product. 

The control plot should be a comparison of GDI's approach and industry 
standard practise. Standard practise should not be prescribed by GDI. 
Indeed, playing devil's advocate, such advice might constitute conflict of 
interest. 

I would also appreciate it if you would respond to the following questions: 

(i) What were the field PCP concentrations determined by REAC for 
the control and treatment plots for the samples analysed to date? 

· (ii) Can you please confirm your continued commitment to upholding 
the treatment maintenance schedule for the treatment? 

(iii) Given the 30 mgPCP /kg starting concentration, is the information 
obtained from the field study still relevant regarding DARAMEND 
as a potential high performance bioremediation technology for full­
scale application at the Penta Wood site? Obviously the 
destruction and removal efficiency will be significantly lower than 
if the treatment were to commence at 200 mg/kg as for the 
laboratory study. 

(iv) Given the volumetric advantage of DARAMEND relative to the 
compost piles and the high performance summarized above, can 
we "spike" the soil being treated with "hot" soil from the site to 
achieve initial PCP concentrations closer to those of the piles and 
provide a more reasonable basis for comparison? One of the 
unique features of DARAMEND is it's demonstrated effectiveness 
in treating soils contaminated by PCP at concentrations as high as 
ca. 700 mg/kg in the field and ca. 2,000 mg/kg in the laboratory. 
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Dr. Harry Allen 
December 23, 1994 
Page3 

I look forward to your timely response. Please call me at (905) 279-2222 or fax me at 
(905) 279-0020 if you have any questions. If more convenient please use my home 
telephone number (905) 891-5326. 

Sincerely, 

/:£_ 
Pa·'.ll Bucens, M. Eng. 
Project Manager 

cc. A. Seech (GDI) 
M. Mohn (REAC) 
S. Faryan (U.S. EPA) 
N. Friis (W.R. Grace) 

DARAMENDN is a registered trademark of Grace Dearl>om Inc. 

I v:\proj\832\reac3.doc 
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GRACE Dearborn 
January 14, 1995 

Mr. Michael Mohn 
REAC Program - U.S. EPA 
Roy F. Weston, Inc. 
DwlJ.i.ut; 2.09 Aluu:x (&y P) 
2890 Woodbridge Avenue 
Edison, New Jersey 
08837-3679 

Dear Mike: 

GRACE DEARBOR.~ 

r ..... n 1 , 
Er"vi:-e:-.mentcl/Enginee·ing Gr01.:p 

Re: Status of the DARAMENJ>YM Landfarm, Penta Wood Products Bioremediation 
GDI Project#: 01n-R~2.: P.O. Nn. n~~nq~1 

Thank VQU for forwarclin2 stilitl, nf thp ~u,mnliaA vnn m11Prt-Pn bnmanr ~ 1QQi:; """'" +1-on 
UA!<A.Mb:NUlreatmentand control plots. Grace Dearborn Inc.'s analyses indicated that 
OT 1-9 Comp3 (treated plot composite) had a pH of 7.0 and a moisture content of 14.6 % and 
DC 1-9 Comp3 (control plot composite) had a pH of 6.6 and a moisture content of 8.7 %. 

Based on these analyses 375 L of water should be added to the treatment plot as soon as 
possible. 

The pH appears to be ideal so no additional CaO will be required to be added to the treatment 
plot for now. 

AFt ni~Jr;.~ whilP T Wi\i At thli site I will not be rec;ommandine nn5-• '""""'t"'• .............. -~~-l•,l~·~l .t,l..,l 

and leave that to yom discretion. 

I will forward a note regarding the PCP levels that were determined by our laboratory for these 
.. ,....,1"1"'n "" ,..,..,..... .... "'-o .... -.1,-•• -• ....... .,...,~. · 

Call me at (905) 279-2222 or fax me at (905) 279-0020 if you have any questions. 

4/ &---
Paul Bucens, M. Eng. 
I".1.ujl:\,;l Mcu.~w 

iai 002 I 
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GRICE Dearborn 
January 18, 1995 · 

Mr. Michael Mohn 
REAC Program - U.S. EPA 
Roy F. Weston, Inc. 
Building 209 Annex (Bay F) 
2890 Woodbridge Avenue 
Edison, New Jersey 
08837-3679 

Dear Mike: 

Grace Dearbom Inc. 
EnvircnmQntol/Engireerl-:9 Group 

Re: Status of the DARAMENDTM Lanclfarm, Penta Wood Products Bioremediation 
GDI Project#: Ul0..832; P.O. No. D8-3D981 

As promised, this letter summarizes the chlorophenol data for the treatment and 
control plots from the Penta Wood Products demo~tration. The analyses were 
conducted in house on samples supplied by yourself (Control 1-9 Comp; DARAMEND 
1-3 Comp, D.ARAMBND 4-6 Comp, DARAMEND 7-9 Comp, DC 1-9 Comp2, OT 1-9 
Comp2, DC 1-9 Comp3, and DT 1-9 Comp3). The only chlorophenol detected has been 
pentachlorophenol (PCP). 

DARAMEND 1-3 Comp, DARAMEND 4-6 Comp, DARAMEND 7-9 Comp were split 
samples. The remaining samples were unique, altough collected at the same time as 
REAC's samples. 

Treatment DARAMEND Plot Control Plot 
Time 
(days) Concentration DRE(%) Concentration DRE(%) 

(m2/kR) (m2/k2) 
0 30.T NA 35 NA 

36 6.5 79 19 46 
72 3.5 89 18 49 

NA - Not Applicable 
• 'The mathematical average of three samples (DARAMEND 1-3 Comp, 

DARAMEND 4-6 Comp, and DARAMEND 7-9 Comp). 
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Mr Michael Mohn 
January 18, 1995 
Page2 

GRACE DE.umOR1' ll)003l0U3 

I hope that this data is of interest to you and provides a reasonable basis for confirming 
that reasonable treatment criteria can be rapidly met with the DARAMEND 
technology. 

Call me at (905) 279-2222 or fax me at (905) 279-0020 if you have any questions. 

4 ___ 
Paul Bucens1 M. Eng. 
Project Manager 

cc. A.Seech 
v:\proj\832\N&d.doe 
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GRACE Dearborn 
February 13, 1995 

Mr. Michael Mohn 
REAC Program - U.S. EPA 
Roy F. Weston, Inc. 
Building 209 Annex (Bay F) 
2890 Woodbridge Avenue 
Edis~ New Jersey 
08837-3679 

Dear Mike: 

GRACE DEARBORX 

Graee Dearbom Inc. 
:nv,r:,nmertol/:rgineering GrouF 

Re: Status of the DARAMEND™ Landfarm, Penta Wood Products Bioremediation 
GDI Project#: Ul0-832; P.O. No. 08-30981 

Thank you for forwarding splits of the samples you collected February 7, 1995, from the 
DARA.MEND treatment and control plots. Crace Dearborn Inc.'s (GDI's) analyses indicated 
that DT 1-9 Comp4 (treated plot composite) had a pH of 8.3 and a moisture content of 20.9 % 
and DC 1-9 Comp4 (control plot composite) had a pH of 8.6 and a moisture content of 5.9 %. 
These samples have also been submitted to GDI's Mississauga laboratory for chlorophenol 
analysis. 

Based on these analyses, the following adjustments should be made to the treatment plot: 

• 210 L of water should be added as soon as possible; and 

• No pH adjustment is required. 

As discussed while I was at the site I will not be recommending any changes to the control plot 
and leave that to your discretion. 

I will forward a note regarding the PCP levels that were determined by our laboratory for these 
samples as soon as t.½e analyses are returned. 

Call me at (905) 279-2222 ext. 2502 or fax me at (905),279-0020 if you have any questions. 

ha 
Paul Bucens, M. Eng. 
Project Manager 

cc. A. Seech (GOD 
' v:\p~\Sll-U..dJ.dDC 
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GRACE Dearborn 
_ Feb~ary 13, 1995 ~ ~ @ \H W ~ ~1 

Dr. Harry Allen f£B 2 I 1995 \~ 
U.S. EPA/Environmental Response T 

Grace Dearborn Inc. 
Environmental/Engineering Group 

2890 Woodbridge Avenue STO"-'/REAC 
Building #18 (MS101) LV'J:ilE:31~ 1 1!:£.:'~-~ 
Edison, NJ 
08837-3679 

Dear Dr. Allen: 

Re: Status of the DARAMEND™ Landfarm, Penta Wood Products Bioremediation 
GDI Project#: Ut0-832; P.O. No. 08-30981 

Thank you for taking the time to discuss some of my concerns when I called in the last 
week of January. I look forward to receiving the letter that you were drafting to me at 

· that time. 

Given the possibility of participating in a large scale project at the Penta Wood site this 
year I have summarized three key points of our conversation below to ensure that there 
is no confusion. 

• The demonstration using GDI's DARAMEND technology is relevant compared to 
the other technologies being tested at the Penta Wood site. You noted that the 
performance evaluation for the technologies will be based on kinetics of PCP 
residual concentration reductions. The destruction and removal efficiencies will 
not be the criteria used to evaluate technology performance. 

Hence you felt that it was not an issue that the PCP concentration in the 
DARAMEND demonstration was initially much lower than those in the biopiles 
and comparison between technologies was fair. 

• The trend in GDI's analytical data (my letter dated January 18,1995) is confirmed 
by the analyses obtained by REAC however the REAC concentrations are 
marginally higher than GDl's. REAC had found very low variability in the 
concentrations reported for samples that were laterally separated in the 
DARAMEND treatment plot. On the other hand, the variability from the biopiles 
was substantial and hypothesized to be due to the less vigorous mixing of the soil 
being treated. 

Vancouver, British Columbia • Fort Saskatchewan, Alberto• Regino, Saskatchewan• Winnipeg. Manitoba• Mississauga, Ontario 
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Dr. Harry Allen 
February 13, 1995 
Page2 

• It is likely that field activity at the Penta Wood site in 1995 will be funded by the 
Environmental Response Team rather than the Region. This activity is likely to 
sonstitute larger scale testing of a technology on the concrete pad constructed 
during 1994. 

GDI is eager to pursue the large scale field project in 1995. I would like to take this 
opportunity to note that the resources of GDI and our parent company W.R. Grace 
would be firmly committed to the project were we to proceed. The technology 
performance, considered with the low amendment requirements (less than 5% wt/wt) 
and the simple maintenance requirements poise DARAMEND as a leading biological 
technology in an evaluation based on economics, implementability and contaminant 
reduction performance. 

With regard to your use of kinetics for technology evaluation, I would ask you to use 
cau_tion and to evaluate the kinetics of the other technologies over the same 
concentration range as the DARAMEND technology. The kinetics of biological 
reactions often decrease as low contaminant concentrations are approached as the 
-residual contaminants are hypothesized to be more tightly bound and less bioavailable 
than the bulk of the contamination. 

The ultimate residual achieved also requires consideration. If a technology cannot 
achieve the requisite site-specific cleanup criteria, its utility at the site is limited. 

Please call me at (905) 279-2222 or fax me at (905) 279-0020 if you have any questions. If 
more convenient please use my home telephone number (905) 891-5326. 

Sincerely, 

d ~~:::::======-------­
Paul Bucens, M. Eng. 
Project Manager 

cc. A. Seech ( GDI) 
M. Mohn (REAC) 
S. Faryan (U.S. EPA) 
N. Friis (W.R. Grace) 

DARAMEND™ is a registered trademark of Grace Dearborn Inc. 

v:\proj\832\reac7.doc 
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GRICE Dearborn 
March 20, 1995 

Mr. Michael Mohn 
REAC Program - U.S. EPA 
Roy F. Weston, Inc. 
Building 209 A11nex (Bay F) 
2890 Woodbridge Avenue 
Edison, New Jersey 
08837-3679 

Dear Mike: 

GRACE DE.UU30R1' 

Grace Dearbom Inc. 
Erwironmentol/Engir.eering Group 
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Re: Status of the DARAMENDTM Landfarm, Penta Wood Produ~ts Bioremediation I 
GDI Project#: Ut0-832; P.O. No. 08-3098"1 

I appreciate you calling last week and updating me on the status of work at Penta 
Wood. I understand that the small-scale trial (P.O. No. 08-30981) is essentially over and 
that the following is planned beginning in May, 1995. 

• Emptying out the small cell currently supporting Grace Dearborn 
Inc.'s (GDfs) DARAMEND landfarm test and using the cell to test 
the ability of the DARAMEND bioremediation technology to 
remediate a highly contaminatt!d soil. The soil would be 
characterized by high concentrations of PCP (ca. 1,500 mg/kg) and 

· percent levels of metals - potential Ly including arsenic, chromium, 
copper and zinc; and 

• Conducting a large scale (ca. 170 tonnes) field trial using the 
D.ARAMEND technology (as a hench-mark technology) and at 
least one other bioremediation teclmology. All technologies would 
likely be run as landfarm operations. 

As discussed, the tilling implement that is used during DARAMEND landfann 
applications, is essentially a large agricultural rota-tiller. It has a width of 
approximately 7 and an active till depth of at least 21

• 

I will discuss with Alan Seech Ute potential for use of the tiller for maintenance of the 
DARAMEND technology as well as the other technology(ies). At this point I cannot 
provide you with any guarantee that GDI will allow this dual use given the 
commercially confidential nature of tiller. 
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I look forward to receiving a scope of work for the larger scale trial and will put 
together a brief technical and cost proposal at that time. I also remain committed to 
assisting you in the generation of a final report for the small scale trial. 

Call me at (905) 279-2222 ext. 2502 or fax me at (905) 279-0020 if you have any 
questiON. 

I 

Paul Bucens, M. Eng. 
Project Manager 

cc. A. Seech (GDI) 
H. Allen (REAC) 
S. Faryan (U.S. EPA) 
N. Friis (W.R. Grace) 

v:\praj \ 832\nac8.doc 
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GRACE Dearborn 
Grace Deari,c,m Inc. 
Er,viro:,rne:ltoi/E:,g:r.een:,g Group 

April 7, 1995 

Mr. Michael Mohn 
REAC Program - U.S. EPA 
Roy F. West~ Inc. 
Building 209 A:nnex (Bay F) 
2890 Woodbridge Avenue 
Edison, New Jersey 
08837-3679 

Dear Mike: 

Re: On-aite BiOJ'emediation Test Umag Grace Dearborn DAJlAMENDN Technology, 
Penta Wood Prodtlcta, Siren,. Wl 

I received and reviewed the Statement of Work you faxed me April 5. As mentioned to you 
· this morning, I discul&ed the project scope with Alan Seech and other members of Grace 

Dearbom. Our collective thoughts are 9UD'UIW'iZed 1:ielow. 

I understand that the principal reason £or conductirag the bioremecliation test progrm,. at the 
Penta Wood Products site ("the site") is to determine the effectiveness of bioremediation 
treatments (technologies) aa remedial altemati.ves for site soils contaminated with 
pentachlorophenol (PCP), The data generated in such a study would be used to conduct a 
technical and cost analysis to select the best technology fot' full scale application at the site. 

Given this objective it is very important to compari~ technologies as they may be applied at 
full-scale. Grace Oearbam's DARAMEND technologr consists of: 

• the DARAMEND amendment; 

• the expertise of Grace Dearborn staff (with respel!t to setting of operating parameters such 
as moisture content); and 

• specialized tillage equipment capable of tilling to a depth of two feet. 

All applications of the DARAMEND technology to llX> tons or greater of soil have been as two 
foot deep land/arms. Th• only deviation has been filnall-scale biopiles (ie. 35 tons) and small­
scale land.farms (hand tilled as in the initial application at Penta Wood). 

Hence, l feel strongly that demonstration of the DARAMEND technology as a one fcot 
Jandfarm. to det:emtine cost and technical effectiveness is highly inappropriate and represents a 
less than optimal application. M Gnce Dearborn is extremely enthusiastic at the prospect of 
participating in the piloting and remediation projects at Penta Wood we would make the 
following counter-proposal5, in order of preference: 

----- -------· --
Vonc()l,v~•. Brili~h ::O,urr.b~ • ~ort So!kcrchw,,on, Alber:r;, • Regine. So.::11,1,tchev.r.in • WlnniP')8, .._,~nitobo • Ml&si540:i90, Onlor,o 

Mon!reol. Quaoac: • FrederiCICn, ~cw Bruruwic:il • noUox Novo Sc::otic • St. John's, Ni,wfcuridlo:1d 
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(;Rl)CEDearborn 
ENVDlONMBNTAI/ENGINEEIUNG GROUP 

MSl BrindaJe BWion Roacl, MINIINMp, Ontario, Canu• L&A. 3TS, Tul: (905) 279-2222 Jiu: (905) 279-0020 

To: Mr. Michael Mohn 
Campany: REAC Program· U.S. EPA 

Pax: (908>494-4021 
Coples: Harry Allen, REAC • {908) 494-4021 

Steve Faryan, U.S. EPA - (312) 353-9176 
NIis Friis, W.R. Grace - (407) 362-1865 

Fram: Paul Bucens 
Date: Apri I 7, 1995 

Pages lncludlng caver page: 3 

REPLY REQtimED ~ OllIGINAL TO FOLLOW D 

SUBJECT: PCP Soil Remediation - Penta Wood, Siren, WI 

[ If you. have problems receic.,in,g thu fa.,:, piease call Eliza Pereira e:u. 7463 

Mike: 

As discussed this morning. 

Regards, 

Paul Bucens 
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Mr. Michael Mohn 
April 7, 1995 
Page2/2 

GRACE DEARBORN laJ 003/ 003 

1. that the Grace Dearhom DARAMEND technology be implemented as a two foot deep 
landfilrm and tilled using Grace Dearborn's cornmercially confidential tiller and the other 
technologies be implemented using equipment snu.rced and supplied by REAC; 

2. that all technologies be implemented using G1ace Dearborn's commercially confidential 
tiller (two foot deep landfanns) with the understanding that the tiller may be applied in 
ensuing projects only as an integral part of the DARAMEND technology; or 

3. that all technologies be implemented using commercially available standard agricultural 
roto-tiller (maximum one foot deep landfarms) with the understanding that written 
acknowledgment is proVided by REAC in advan,::e of project initiation to the effect that "the 
Grace Dearborn DARAMEND technology is being maintained m a leas than optimal 
manner, against the recommendation of Grace Dearborn. A technical and cost evaluation 
will include an adjustment baaed on DARAMEND technical performance and cost data 
generated in past projects as proVided by Grace I :>earbom". 

For each of the three options listed above, Grace De,1rbom would specify operating parameters 
such as tilling frequency, irrigation requirements and addition of other amendments (i.e. pH 
ndjusting chemicals and inorganic nutrients) for the Grace Dearborn landfann. REAC may 
apply the same operating parameters to their landfarm& as specified and applied to Grace 
Deubom' 11, however Grace Dearbom in no way i;ugguts that these parameters would be 
optimal for REAC's land.farms and would take no responsibility for the performance of those 
landfarms 

Please reView these options with Harry Allen and 1.:all me back at (905) 279-2222 ext. 2502 to 
discuss any or all of them. I look forward to workin1~ With you on this project. 

Paul Bucens, M. Eng. 
Project Manager 

cc. A. Seec:h (GDI) 
H. Allen (REAq 
S. Fmyan (t;.S. EPA) 
N. Friis (W.R. Grace) 

DARAM!ND111 Is a regtstl!ttd lrtdanarlc of Cinc:u O.rbom w. 
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FACSIMILE COVER PAGE 

To: Michael Mohn - REAC From: Paul Bucens 
Time: 10:24:38 Date: 5/16/95 
Pages (induding cover): 3 

Mike. 

Followup to last week. 

Regards, 

Paul 
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ENVIRONMENTAUENGINEERING GROUP 
3451 Erlndale Sta1Ion Road, Mississauga, On1arlo, Canada L5A 3T5, Tel: (905) 279-2222 Fax: (905) 279-0020 

To: 
Company: 

Fax: 
Copies: 

From: 
Date: 

Pages including cover page: 

Mike Mohn 
REAC Program (Roy F. Weston) 
908-494-4021 
Alan Seech (Dearborn)/Harry Allen (REAC) 
Paul Bucens 
May 16, 1995 
2 

REPLY REQUIRED □ ORIGINAL TO FOLLOW D 

SUB.JECT: GDJ ProjE:!ct 1'0.: Ul0-832; Project Status 

If.You hal:e problems rec,1i1°;ng this fax, please r:aU Paul Bu!'l!ns at r90D) 891-{;32€> 

~Jike: 

I spoke with Harry Allen last. week and he inforrnt-><l me t.hat he was ettger to se~ 
DARAMEKfJnr induJed in the large-scale field t.riHl at the Penta Wood site and 
that. the third option outlined in my letter te; you (April 7. rn95) was acceptahlP. to 
him. TIP. acknowledged that. this approttch woul<l not represent. optimal applicution 
of th(-i D:\R:\1fEND technology an<l ngreed t,o include a qualifying statement in tht-­
projt--ct report. Ih1rry told me that B cost proposal would be requested from 
Dearborn in th@ near future. 

With regard to description of the small-scale project., my letters imd faxes. 
addressed to you. Rumu imd Th1rry, <lHted Sept.emb~r ao. 1994; Koveml,er 2~t rnH-1: 
Dec·ember lo, 1994; 2~1 Dec 9,t: n~et:!mher 2:3. 19H4; ,January 14. 1995; 
,T1muary 18, l H95; Febrw-1r.}'· 1 J. 1895; and :W Yh1rch 95 provide a description oft.he 
tusks comµletec.l hy Demborn un<l the maintenance requested to be conduct.~cl by 
Hoy F. Weston. 

As requested last. week tht' tnble shown below represents the most up-to-dut.e 
summ1-1ry of PCP Hnalyses conducted hy D~arhorn on soil sHmplm; sent to 
D~mrborn·s Mississnuga fo,_~ility b_y Roy F. \Ye~ton. I have also graphed the <lHt.n. 
using H logarithmic concent.rHtion axis. in the O<'.companying figure. 

vVhile it is appt:1rent that significant. PCP <lecrt-~ase~ occurred in hoth plots, the rute 
of deer~ase and ultimHte residunl wncentrntion in the study p~riod was fostest. and 
lowest. r~specti\'e]y, for the DA.RkvlEND plot. I was surprised to hear from Harry 
thnt. the DAR.-\YIEKD plot w11s frozen. while the control plot wt1s not - sugge:-ting 
the cont.ro1 plot ~mper:1ture~ mHy ttlways htl\'e heen more ele\'nted. It is quiw. 

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 

GD1 Notebook Paul G. Bucens 

possible, given similar temperAtur0. conditions in the two plots. thm the 
DARAMBND plot. would hove performed even better. 

Treatment DAR.A..\1END Plot 
'fime I (~oncentration I DR£(%) 
(da:vs) (mg/kf?) 

I 

I 

0 :30.,· NA 
36 I 6.5 79 I 

,.,9 ,., "' 8H ,_ ,),,j 

106 3.9 87 
141 3.5 82 

NA - Not applicable 
I * The mathc~atir.al average of three sam~les. 

be 
..:&: 
~ ... ... 
,:. ... .. 
Q ·-.... 

100 

c,: 
t IO .. -Q,) 
~ ... -0 

c.;, 

0 50 100 

Time (dayN) 

·Control Plot 
Concent.ration DRE(%) 

(me-Ike) 
35 ~A 
19 46 
18 49 
8.1 77 

9.5 73 

-+-DAR.UfEND 
--0- Con tro I 

laO 

I look fonvarcl to rec<iiving the re\"ised sc.•oJH' of work fort.he larger scale pilot If you 
require cluri ficat.ion of this fox plense call me at (905) 279-t222 e:xt.. 250~. 

Regards. 

Paul. 

D,\HA1J}:;_;1;i ·, 7
" i~ a 1·egistcn·,J :.radcmark. of Gract· D~,u-b,,r11 l1h.'. 
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APPENDIX C 
Additional Data and Notes 

Penta Wood Products 
May 1995 
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Mr. Mike Mohn 
Roy F. Weston, Inc. 
REAC 

Roy F. Weston, Inc. 
Environmental Technology Laboratory 
254 Welsh Pool Road 

® Lionville, Pennsylvania 19341·1345 
610·701-6174 • Fax 610-701·6175 

14 December 1994 

Edison, New Jersey 088373616 

Re: Physical Testing Results for Penta Wood Products Soil Samples 
WESTON Job No. 9412X001 

Dear Mr. Mohn: 

Attached are the results of physical testing conducted on the forty-seven soil samples 
received by WESTON on 1 December 1994. The following geotechnical tests were 
performed in accordance with the cited methods: 

ASTM-D-2216 
ASTM-D-4974 

Natural Moisture Content 
Soil pH 

If you have any questions concerning these results, please call Russell Frye at (610) 701-
6173. 

JFM/cab 
attachments 

.·,·~·-.. 

Very truly yours, 

seph F. Martino, P.E. 
Sem Section Manager 
Environmental Technology Laboratory 

! ,.-., ~··----
·. !~ 'f P77fr-.: 

.. _. __ ~, i ;. ; 
'.· 



Table 1 
Geotechnical Tests Performed, Reference Methods and Test Numbers 

Test Parameter Method1 Test Numbers 

Natural Moisture Content D 2216 47 

Soil pH D4974 47 
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 
JOB NUMBER 9412X00I QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 
W.O. NUMBER 03 347-040-001-0026-02 DATE RECEIVED 12/01/94 DA TE COMPLETED 12/14/94 

SAMPLE DATA 
ETL Sample Number I 001 I 002 I 003 I 004 I 005 T 006 I 007 I 008 
Project Sample I. D. I 800136 I 800137 I 800138 I 800139 I 800140 I 800141 I 800142 I 800143 

MOISTURE CONTENT 
Total Solids, % 78.8 78.8 81.1 72.9 72.2 69.9 67.2 67.1 
Moisture Content, % wet 21.2 21.2 18.9 27.1 27.8 30.1 32.8 32.9 
Moisture Content, % dry 26.9 26.9 23.3 37.1 38.4 43.0 48.8 49.0 

'SOIL pH 
Soil pH I 5.7 6.2 I 7.0 7.1 I 7.1 6.4 I 7.1 

18 UJ/11 1 I l. e,,11 ) 2Jr ~ J 2.,/j ~') 2.C...~ J 3A~'J 3/J ~J 

(Jw : 2,0. '1 

f /J: 6. 1- w: Z,,,i",3 /Jw: ~ Z-1 
fH : 7.' (ff,· c, __ .1 

PORI.XLS 



PROJECT 
JOB NUMBER 
W.O. NUMBER 

SAMPLE DATA 
ETL Sample Number I 
Project Sample I. D. I 

MOISTURE CONTENT 
Total Solids, % 
Moisture Content, % wet 
Moisture Content, % dry 

'SOIL pH 
Soil pH 

PORI.XLS 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

REAC-Penta Wood Products PROJECT ANALYST SPM 
9412X00I QA/QC ANALYST RWF 
03347-040-001-0026-02 DA TE RECEIVED 12/01/94 

009 I 010 I Oil I 012 I 013 
800144 I 800145 I 800146 I 800147 I 800148 

67.1 67.7 66.4 66.1 68.2 
32.9 32.3 33.6 33.9 31.8 
49.0 47.7 50.6 51.3 46.6 

7. 1 I 6.3 1 1.1 I 7. 1 I 6.9 

5A e,,> 

OVEN MODEL 
OVEN TEMPERATURE, C 
DA TE COMPLETED 

I 014 I 015 

I 800149 I 800150 

65.5 65.0 
34.5 35.0 
52.7 54.0 

! 7. 1 7. 1 

3 3 .8 
7. 0 

VWR 
105 
12/14/94 

I 016 

I 800151 

84.0 
16.0 
19.0 

6.7 

6A ~ J 

-------------------
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OYEN MODEL VWR 

JOB NUMBER 9412X00I QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 

W. 0. NUMBER 03347-040-001-0026-02 DA TE RECEIVED 12/01/94 DA TE COMPLETED 12/14/94 

SAMPLE DATA 
ETL Sample Number I 017 I 018 I 019 I 020 I 021 I 022 I 023 I 024 

Project Sample I. D. I 800152 I B00l53 I 800154 I B00I55 I B00l60 I 800161 I 800162 I B00l63 

MOISTURE CONTENT 
Total Solids, % 84.8 83.6 83.4 82.7 89.8 91.5 90.5 90.6 

Moisture Content, % wet 15.2 16.4 16.6 17.3 10.2 8.5 9.5 9.4 

Moisture Content, % dry 17.9 19.6 20.0 20.9 11.4 9.3 I0.5 I0.4 

Soil pH I 6.9 I 6.5 I 6.1 6.1 - 1 6.5 6.4 6.4 6.4 

PORI.XLS 



ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 
JOB NUMBER 9412X001 QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 
W.O. NUMBER 03347-040-001-0026-02 DA TE RECEIVED 12/01/94 DATE COMPLETED 12/14/94 

SAMPLE DATA 
ETL Sample Number I 025 I 026 I 027 I 028 I 029 I 030 I 031 I 032 
Project Sample I. D. I 800164 I 800165 I 800166 I 800167 I 800179 I 800168 I 800169 I 800170 

MOISTURE CONTENT 
Total Solids, % 90.5 90.4 89.5 88.9 88.8 79.7 80.8 80.6 
Moisture Content, % wet 9.5 9.6 10.5 11.1 11.2 20.3 19.2 19.4 
Moisture Content, % dry 10.5 10.6 11.7 12.5 12.6 25.4 23.7 24.0 

ISOIL pH 
Soil pH 6.4 6.4 6.2 6.4 6.4 7.4 6.4 6.7 

PORI.XLS -------------------
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PROJECT 
JOB NUMBER 

W.O. NUMBER 

SAMPLE DATA 
ETL Sample Number I 
Project Sample I. D. I 

MOISTURE CONTENT 
Total Solids, % 
Moisture Content, % wet 
Moisture Content, % dry 

Soil pH 

PORI.XLS 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

REAC-Penta Wood Products PROJECT ANALYST SPM 
9412X00I QA/QC ANALYST RWF 
03347-040-001-0026-02 DA TE RECEIVED 12/01/94 

033 I 034 I 035 I 036 I 037 
B00l71 I B00l72 I B00l73 I B00l74 I B00l75 

84.1 82.0 79.9 83.9 84.1 

15.9 18.0 20.1 16.1 15.9 
19.0 22.0 25.1 19.2 18.9 

7.0 6.5 7.1 7.8 6.9 

I 
I 

OVEN MODEL VWR 

OVEN TEMPERATURE, C 105 
DA TE COMPLETED 12/14/94 

038 I 039 I 040 
B00l76 I B00l56 I B00l57 

80.4 80.7 76.1 
19.6 19.3 23.9 
24.4 23.8 31.5 

7.1 I 6.2 I 6.1 

7C~) :JC w7-¼­
~A ~3 

kfvJ -::: 23.b 

f#- ~ b,} 



PROJECT 
JOB NUMBER 
W.O.NUMBER 

SAMPLE DATA 
ETL Sample Number 
Project Sample I. D. 

MOISTURE CONTENT 
Total Solids, % 

Moisture Content, % wet 
Moisture Content, % dry 

ISOILpH 
Soil pH 

PORI.XLS 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL 
9412X00I QA/QC ANALYST RWF OVEN TEMPERATURE, C 
03347-040-001-0026-02 DA TE RECEIVED 12/01/94 DA TE COMPLETED 

I 041 I 042 I 043 I 044 I 045 I 046 I 047 I 
I B00l58 I B00159 I B0015) DUP I 800152 DUP I B00161 DUP I B00171 DUP I 800159 DUP I 

75.5 77.5 84.4 84.9 91.4 84.4 76.8 
24.5 22.5 15.6 15.1 8.6 15.6 23.2 
32.5 29.0 18.5 17.7 9.4 18.5 30.1 

I 1.0 I 6.s I 6.7 I 6.8 6.4 7.0 6.5 

'bi"(- 2.. 
f)<lf 

VWR 
105 
12/14/94 

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



~ ~TLf,H-~7J""f-tl~11i=l\'-;(),- - t½S,v't"-'iV~-~lo~Pi.-1""'1 - - -
... , .. . _., . · .c_, l .. • . 1 CHAIN OF CUSTODY. :CORD/LAB WORK REQUEST 

Roy F. \ . ..:ston, Inc. . ffi/JnJ t;,j(•vtl /'.'VJl}t./Ci"S 
REAC, Edison, N.J. ProiectName: c! iJ q7_ C''t'0--~,J,'-2JO26-,:)Z. 

Project Number: -~-=,...,r',--,.....-,-----'--'-u-=--'-.;..._...~---,-.:-:-:'--=--~-.--~~~-
EPA Contract 68-03-3482 RFWContact: t-: · Pol-f;.l . Phone: !Jog· 327-· '1Z-J 1 

- - - -
No: 10053 

SAMPLE IDENTIFICATION ANALYSES REQUESTED SHEET NO. __ OF_ 

REAC# Samnle No. Samnllna Location ~, /(B0013'-1 I ll Co r-·119 3 
.nt\_:)_ I) IJ O 13 7 I fJ 
('l') ~ 800J3f IC 
/'[)!~ Hoo I J'i :JA 
(l)r; f300/'1D. 16 
n::l:, BOdl'il l <-

11"')'7 ROdlLfl 3A 
11,8 ec,v,'fJ 313 
rrft i3 /J () I V '1 3 (. 
Of{) /3 0 0 I '1' s- '-I ,4 
nJI. f]OCJl'I' l.f r3 
/),;:) . [i()O I 'f 7 lf( 

()/ <, 8/JO/'--ff Sil 
(',JL./ [30(,)l'-f<i SB 
()i5 IJOD I 5?J SC 
nf{,,, [JOO IS l 6A 
1)(7 J]OIJ tS-l. 6t3 
i)/~ /30{)/~ ..3 6C 

Ol'i Coo l~'f 7A 
~ /3001 S"S" 7d 1 " 

Matrix: 
SD - Sediment PW - Potable Water 
OS - Drum Solids 
DL - Drum Liquids 
X - Other · 

Items/Reason 

GW - Groundwater 
SW • Surface Water 
SL - Sludge 

Rellnqulshed By Date 

s 
w 
0 
A 

Matrix Date Collected 
#Of 

Bottles 
~ontalner/ 
Preservative 3/, f I, o Io ii 

s II lz.1 9 tt 11 o-l.· ,;,/ I - xl 
I F 

,v w ii/ Ir, 1l/ ' II Soil 
Water 
Oil 

Special Instructions: 
Do ((l.l, ,vpo Ml 'f. Sf l.EC tE 0 t)(~/J( I CATF 5 

Air 
·r.· 0 r 10 1/ /17 K./41,.a r-. ,. 

_Re~,1~~ By D~te Time Items/Reason Rellnqulshed By 

I-ff/ /A-,,1./,s/s f1, Ml¥- 11/11/, 1 1. ~~\' V\n_ IJ.11 l~OO . , 

\ 
\. 

" ~ 
" \ 

\ 
\. 

\ 
\ 
\. 

'\. 
~ 

\ 
\ 
\ 

\ 
\ 

\ 
\ 

1 

FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 
CUSTODY# 

Date Received By Date Time 



· ,.: 1 .. 
511.11 JXDO l 

Roy F~ \. dSton, Inc. 
. REAC, Edison, N.J. 

EPA Contract 68-03-3482 

f t.J {, /,<_-'t [ /{,: ,,J(., · /J( ,1 - f' t .. .1 II · I 3 
CHAIN OF CUSTODY· 1CORD/LAB WORK REQUEST 

() f. f./r)1 !.,JO o ,, . f fl A1 I.N.k TT 
Project Name:-----,,--=---~-,----,.,-~----:-7,,;--r-,:;-:;-;-....,,.--;-----;:,i-~-----
Project Number: (.) 3 3 '1 7 - () '1 a .. OQ I- 00 16 - 0 I 

RFW Contact: l1 ' 1~, o:ncl · Phone: 'f (} B - 3 ll-- 'l l 'i 1 

.. 

SAMPLE IDENTIFICATION ANALYSES REQUESTED SHEET NQ, __ OF_ 

REAC# Sample No. Sampllna Location Matrix Date Collected 
# or 

Bottles 

D.?-1 BOD /5 h JC C-IJ/1/J 3 5 I I /'i.1/7'1 I 
040 f3tJ01r7 ~A 
041 ,JOOl>'i 8 13 
0-IJ- l)D OI S-, Kl V ,:; ~I \ I 

'f':l~ 1 0015t OvJ' · fnA. (oN'P 3 ::., I I j ,?1 /Cl'-1 ~I-

()L/tf Hslw 1.5"-l. ouP ]Q~ (PMP 3 I 

04~ 1 ~ no 17o f..ll~ r-, ClJ- a_ 
OL/lo 00 17 I 1h. r,,- -...... 01·11-~ / 

nlf 7 6tbl5'1 fM ob-..lort\O :5 \ \V ' -. ...._, 1~ r' ;._ '--., ,,,_ ... . ...._ 
'I r---_ 

. ._ 

---- -, 
-----

Matrix: 
SD • Sediment PW • Potable Water S Soil 

Special Instructions: 

OS - Drum Solids 
DL • Drum liquids 
X - Other 

lte~s/Reason 

,411 I 11~<1,4, ., 

GW. Groundwater W Water 
SW . Surface Water 0 · Oil 
SL • Sludge A Air 

Rellnqulshed By Date ,.Recflvi 

n I ;t,t,A. 11/){)/'1 f l\ IIJI\ I 
~ 

;t By Dale Time 

\(\AJo-. 'rill 1:~cvJ 
( 

_\,;ontatner.t. 
Preservative 1/. f/1. of I II \ 

ti tJ? ,,r 1 -

"'✓ 
,, , I 

1-/o "L- c. I -- ··;,h 1/;J.D Ill+ 
I I f I 

J 
I/ I 

' \ 'J'. \ I 

r--... --~ 
~------ --....__ 

--·-

Items/Reason Rellnqulshed By 

\ 
\ 
.\ 

\ ' J 

i?AfvO~~✓' ~li-lk,J t:~J l(~lt.'\ 
\ I 

' -
I \~~ 

~ 

\✓ \ 'J 

\ 
\ 

\ 
.\ 

. ' " ,, 
: \ 

\ 
r-- \ ----:-- \ 

' 
FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 
CUSTODY# 

Date Received By Date Time 

-------------------· 



- -ffl~ -. ~-- -{, . . {_ ,J ;,: 
Roy F. \. d~ton, Inc. 
REAC, Edison, N.J. 
EPA Contract 68-03-3482 

-···.- - - - - - - - -r-tl6i ,Ii( Ffl. ·' ,ti; · · ()/ i;I .., f,\.J.11 . '1 

CHAIN OF CUSTODY· :CORD/LAB WORK REQUEST 
/

1 f, 1_,r,, <-j(hu Ff!..~() IJC'"S 
Project Name:--:r-,-...,.,...,.~---,,--:--:--:-,-~=-:o----,..,....,....~~......------
p · N b ,-,I J Yr I- 0 't t.l - uz.,1 - r)O cl- - ul roiect um er: )I: --tlt,-,..·;, -. _,I,...,. i~z,:-r,1,-t-.,, A.,......,-~-~-----,,11,..,1J...,8rc_,-J.,.......2t.,..._--.-., ...... 7-x----1 --
RFW Contact:---'----'---'-----Phone:---'-----...!....::-:..;__ __ 

- - - -
( _ .) ~ -- ,.~(' 

No: 10055 
SAMPLE IDENTIFICATION ANALYSES REQUESTED SHEET NO. __ OF_ 

REAC# _ Samole No. Samollna Location Matrix Date Collected 
# or 

Bottles 
_c;ontalner / 
Preservative '};" Iii l 1/.~ II \ 

Odl L!JrOO /b6 l f I-- , . "·· ':) Ii I l'i /1 '1 '1 ot « I --- -~ 
()c),}. .IJACo u~1 C 1· l - L 
oa3 l1~(JO /1, 1., CT.!>··Z. 
ryJ{] B 0011,; J (1'-1-L 

cas [3 0 () I 6 '-f · Ci'>·- l.. 

(i).(('.) 13 OCJ I l,S- c-r l-. ·-1-
Qd) (3 oa I & "' (, T 7-7_ 

riJB (JtJOll:,7 C,t-L 
~9 13 04 I T/'i CTC,-· 1. 

030 f300ltS Dr1-L 
f'H I- 8O0/1:,'j D, z --1... 

03-:J ·t3O017() !)rJ-·L. 

o3s /5 OOI 7 / DT l/ -· 2-
03q /j 00 I 7 L DT5··- L 

0£ BOOIJJ D T(, - L 

n.30 l]Oo1J'1 OT 7 ---z_ 

C.9) BOOJ7S' .. D l f -· l 

C&i [300176 DT1- L • I/ l/ 11/ ti I II I~ 
~ 

. --- i---- . --I I , •. • I -- ---· ---- _____ ... 
. -·--- ---t---- --'-

Matrix: 
SD • Sediment 
OS · Drum Solids 
DL • Drum Liquids 
X • Other 

ltems_/Reason 

7Fil I /h,A~~ 

PW . Potable Water 
GW - Groundwater 
SW . Surface Water 
SL · Sludge 

Rellnqulshe_d By Date 

S Soil 
W Water 
0 Oil 
A · Air 

A R~q~lv 

"""?I.ho£- ll/n/1 ~ A I t'J\. 

Special Instructions: 
Do /'{A,JfJ111C"! .S l l£C1FA /)uJ'L Ic 471F.S 
Ai fl/lTE. tJF ID;/. 

b\t By Date Time Items/Reason Rellnqulshed By 

~ /;J./ J /ii) , 

\ 
\ 
\ . .. 

\ 
\ 

\ 
\ 

\ -
\~ 
\~ 
\ 

\ 
'\ 

\ 
[\ 

\ 
\ 

\ 
'\ ... -----=-----... ...... 

FOR SUBCONTRACTING USE ONLY 
FROM CHAIN OF 
CUSTODY# 

Date Received By Date Time 



I 
I 
I 
I 
I 
I 
I 
I: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SHEET __ of_ 

CLIENT/SUBJECT _·,_f_w_f __________ ...,....~-- W.O. NO. ____ _ 

TASK DESCRIPTION ~ /4_ ~-- l/'1/, f' TASK NO.----

PREPARED BY;;;.;,r 'oePT DATE APPROVED BY 

MATH CHECK BY ______ DEPT ___ DATE __ _ 

METHOD REV. BY DATE ___ L.!D~E:.!:P.!.T==:!:D~A~T~E -===.! 
f(ti 

··········•···· 

.... :.' ...... % .. !hY .. __:_ 
.. . . . .. . ...... . 

./ .. ll 
........•..... 

1 ·£1.,.. 

, ir-, I 
. ...... ·······•· ··•·· .... . ).i/ . 

3. ..... .. 3.~P ........... . 
. ······· 

'1 . ....... 3o.~r ... 7./ 

(.· .............. ~J~.5.. .... ········ ........... :.7,)3 
: ............... : ..... . 

lf:-t 
.... 

7 t~. 3 . "~ 1... 

23- 2 .... : .. ~:~7 

, ....... ························· 
RFW 10-05-003/A-5185 



5A/'11'Le, p 1-f 

[) T I - 3 5,i:, 
.., 5.1 '-

3 &- ·1 

~ 5"5 

s" ~-() 

' (:,.l. 

7 s-/c; /~,r, 
% 5.) 

4 G-1... 

Avi S-,1 

DT ,- 1 u .A'ff' .) 5'". 1 

! 

I {:,(./-3 i,.3 

·z. 
"· l.. 

J t:,,. 3 

1 t;,,( 

~- , . I 

' t,,1-

' &.3 

l ~,1 

i ,. 1 

,kvl , . J 

0( 
;- ' C,,t;"'7" J \ {:;. '2.,. 

~;, /Jvi) (~) 
Oi,... ,. ('1FI" 

Ir, u 2=--2-p,LJ 

(~ 1 .., 

I(:,. 2 .3 

11,7 (3. 

I (. ~ 
., . ) 

l 1. 3 u;. 

IO: 1 l ,2-

( 3 , j fS°, 

I 3. 3 I .1 

11, i 

13.l ~ 

7.'1 l . '{ 

G,. l.. ' . ( 
7,o 7\ .;:-

7,( S:, 

s .. 1 f,, 

r/, 'L 

'J .D '1: I 
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/0 
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~t."2-
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Mr. Mike Mohn 
Roy F. Weston, Inc. 
REAC 

Roy F. Weston, Inc. 
Environmental Technology Laboratory 
254 Welsh Pool Road 

® Lionville, Pennsylvania 19341-1345 
610-701-6174 • Fax 610-701-6175 

Edison, New Jersey 088373616 

Re: Physical Testing Results for Penta Wood Products Soil Samples 
WESTON Job No. 9412X001 

Dear Mr. Mohn: 

Attached are the data sheets and the results of physical testing conducted on the nine soil 
samples received by WESTON on 6 January 1995. The following geotechnical tests were 
performed in accordance with the cited methods: 

ASTM-D-2216 
ASTM-D-4974 

Natural Moisture Content 
Soil pH 

If you have any questions concerning these results, please call Russell Frye at (610) 701-
6173. 

JFM/ag 
attachments 

Very truly yours, 

ROY F. WESTON, INC. 

hLfVlv~ 
. Martino, P.E. 

ior ction Manager 
Environmental Technology Laboratory 



: REAC, fa. Jn, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

BID - DALA 

~ ~cu~opy RECORD 
Project Name: l'/EN7/l.i> ~D<-'c..U: 

fwA Is-

Project Number: O 33 lt7 - O Yo - or;,/ - cv 2.6-y No: Q 3 fi 2 4 
RFW Contact:J2?,~ l>f. lnoffl Phone: /o'it - 32 I - '11S7 I I 

SHEETNo7oFJ}::.. q501xco t Sample Identification Analyses Requested ,,,J:',,, t1F11 

REACfl Sample No. 

NJ{ B,oc:J<Jl.8 
~::, g oCJ9'2-9 
l)()j P, o')13'2> 
A'(")l/ Bcfli~ f 
N"\i:: ~ o9C,1'Z. 
N"£,., ~cP11g3 
007 Boq9 31/ 
a-uJ ft c~"\ 35 
ffl9 ~ o9'l 3C. 
rvn a.o'l9 ~7 
1)1/ P,o°l1"3~ 
11, .:i. RoC,41q 
/Y2... a....,~q40 
{YL/ ijc,'}ql..41 
n,~ Be.en 4'2. 
Df {,,, 1'2, ... _qq11,'7. 

IV7 00()941.t 
fy)y ~~s 
r. rt Bc99lu .. 
l'l-:iCJ Go9Cl41 

Matrix: 
SO­
DS­
DL­
X • 

Sediment 
Orum Solids 
Drum Liquids 
Other 

Sampllng Location 

:b-Y-1-~ 
'l>"T'2-3 
"'l1" '3-3 
l>i Ll-3 
])"f ~-J 
:DT~-.3 
l>T,-3 
l>Ttl-~ 
n1q-~ 

n-r1-q CoMr3 
......... .. ZrtH• I • .3 

·- ur -

'D0--2.. 
'Drl-~ 
~ ,. I. ,C '-' ;'f'). _,_ ~ 

~ -·-
bLS-~ 
'IV ~-3 
'TY,-3 
'JY_8-~ 
1:)C 9 - :> 

i~C..l-Ci Cb "MP3 

PW­
GW­
SW­
SL • 

Potable Water 
Groundwater 
Surface Water 
Sludge 

Items/Reason Rellnqulshed By 

in. "7'«.J,,.j '1£. 

Matrix 

5: 

I 

S­
W-
0-
A-

Date Collected flofBoWes Container/Preservative 

II 'J. ~5. . 0/\J/;.. i./oz C.f.M.f /None, 
' 

-, 

Soil 
Water 

011 
Air 

. 

Special Instructions: 

()..ANDDML'f SE.L.EC.T JAl"IPlES 

Fort I>Ll!t..llllrE. A///flL'fSeS Ar 
tt'4 TE- OF 10 ;I.. 

f11=11 

J:)H % f>1DU7if1 ~ 
V I \ 

\ 
\ 

_).. 

\ 

' ,_ 
\>_ 
\~ 
\' 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

- " . \ 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

' 

Items/Reason Rellnqulshed By Date Received By Date Time 

---------·· 



· REAC, Ee .1, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

™ >E CUSTODY RECORD 
Project Name: PeN1t, W>rl :0 .f'tl,,i, &IC-1'-f' 

Project Number: , 3'1 lf Z.- t7 Yo ,- c DI - c, c2C - o / 
RFWContact: m, J11c,H-N Phone: 9"8-.3Y-'/2.S I 

No: 036~4 
SHEET NO l OF 2-- -95 OIXWI Sample Identification Analyses Requested 

REACt Sample No. 

():::,_f B 0o 312 
"1:l.~ Roz;,:p.1 
n.:21 IA--... ~J. l/ 
~'-I f.l C cl •i '; .l 
hit: IRnv ~ ~,b 
~ 11.rra 31 ·7 

Y\:J.? In a-0 3'.l t& 
A,')'y I It ,7t.a ~ g, q 
foe, 12 , . ......, 2. YO 
/'\~O Aor. ~l/1 
n2/ nan '?.l/2. 
I):,?.) fl.. :.rt, 3 '-I'.? 
/)<~ A,. 'J\7 -; 4 ,.,, 
f'J?i/ /l.,.-~ ~ t,, .r 
()~r; I ll.·,o ~ vJ... 
'fKC... l~oDll/7 
F\~°';> P~, :,t., g 
~<1) i\.,,.,o.u 9 
~';!-~ ,~~~WO 
f!,c..j ') Pv'.J~S I 

Matrix: 
SO­
DS­
DL­
X -

Sediment 
Drum Solids 
Drum Liquids 
Other 

Sampllng Location 

/ A v1k P'-1 
I E, u,'M (,' '-t 
J C /.~rnP '-I 
?A ~/J'-1 
21... f~,Pl/ 
2'-- /'A)u / '-f 

.~A- ~"\1,t~ 'f 
~& ~,t:' ff 
3C.. CPMP tr 
£.IA u,n,u? l/ 
4 A. I' .-w,/ v 
Lt/' 6,-,,,I) I, 

~ A- l'Lmf I' " 
_rg ~)#ff'~ 
.St!. CJ1h11' I-#. 
Clt G!>,,,,p LI 
LP. CD41l'lf 

. LJ CPMI' 1./ 
i-,A l'~--mPI;-

7 /1 (,,-:,,,I' iJ 

PW­
GW­
SW~ 
SL -

Potable Water 
Groundwater 
Surface Water 
Sludge 

Items/Reason Rellnqulshed By Date 

ru. /Jh. ,u _w,< flt, IA /J. ,A£ ,Jul'9< 
/ 

, 

FORM#4 

Matrix Date Collected tof Bottles Contalner/PreservaUve nfl ~ ll-1. t.> µ 7v-a 
s J/411r- (}~,€ 4 OZ 4U( J/ NIJ/116, , v v' \ 

' 

' 
S­
W-
0-
A-

CJ, Cl!. 

Soil 
Water 
Oil 
Air 

:ed 

,,, "IJ 
~ 

Special Instructions. 

"AN !),11111.,t J' €l.ECT J/t-111 ~lp.( 

,cv.e .l>vr'LIOl'JG /hv¥1tfs€f AT 

,y.· MF/'1 
/<.A7~ ~~ lo '/. 

b 

I \ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

I 

\ 

\ 
\ 
\ 
\ 
L 

1. /.,:A_,.~ 
..... '" ---

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

11 Re;fjl'!_e. By Date Time Items/Reason Rellnqulshed By Date Received By Date Time 

l JUI '1/ -- - - IJl"V\ (,. JPIJ'ji 
' V 

8/94 



.. REAC, Eo. ~n, NJ 
(908) 321-4200 . 
EPA Contract 68-C4-0022 

J:1v{; f W/.:r.fi_ 1 N ~ ~ 8 / 0 ..- • __ ,. . ., 

~ lF CUSTODY SECORD 
Project Name: P£,1rA /,.)-,HD P~v)1.1~7-{ 
Project Number: -;33 'f1 - D lfa -ov} - CJ-o 2 6 - ,, ; 
RFWContact: OZt 111.ot/-N Phone: :z11g -32I-V2S/ 

No: 03655 
SHEET NO "Z-oF ,_ - -q9:>( )(DO I Sample Identification Analyses Requested 

REACt Sample No. 

t!Jo// A,,--,,3SJ 
l')C/::J. /2.n:,:,'-1 S-3 
!)J/3 1:Z.cir/tSv 
Ol/~ /Jc.n; :i,.rr 
l)t,f":, tlffr. ~ 

ttt+I/. !tlt)'4 .. 
,t,1/,'...., !,ct)~~ l 

Al..f': I i~)J.s· l 
M~ ~;?.53 IJ -

Matrtx. 
SO­
DS­
DL-
X • 

Sediment 
DrumSolldt 
Drum Liquids 
Other 

Sampllng Location 

7C 011?/'I 
'i>A eomP ii 
K' A U1t11Pv 
g-C c.;;ri,, p ll 

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

PW­
GW­
SW­
SL -

Potable Water 
Groundwater 
Surface Water 
Sludge 

Items/Reason Rellnqulshed By Date 

:! ~ I 1/1-:-~Aq//1 .t. • 7A U-> M!.- 1//JhC 

- -

Matrix 

s 

'I 

............ 

S­
W-
0-
A-

Date Collected tof Bottles ContalnerlPreservatlve 

1/4/'IS' owe wz~~.u/ wi-,vR 

... , ' { 'I 

- i'---.. 

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

s pecta I Instructions: 
son 
Water 

OU 
Air 

~o-.1t-y .s~ s~~ 
n,~ .J>vl'l1~7.i. ,4,vA-LYJ~ 

,47 /<.A7'? OC /~ 4/. 
CJ, ec.kd o/: t1 l=rl 

p/./ %JJt)1J7~ 
......- ,,--

\ 
I ' 

..... ' ... , 
\ 
\ 
\ 
\ 
\ ·-\ 

\ 
\ 
\ 
\ 
' 

\ 
............... \ 

-.............. \ 
.............. \ 

............ r~- .~ 
--... ...... ( ,, ' , .A --

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

n R.C,!vtf\l By Date Time ftems/Reason Rellnqulshed By Date Received By Date Time 

,,A. ,vt-,, , - - &J~~ 111i . 

--,otJRM~ - - - - 8194 -------------• 11 r- r "'" , """ .,n-, ,.. , r 



-------------------
ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 
J08NUM8ER 9501X00I QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 
W.O.NUM8ER 03347-040-001-0026-02 DA TE RECEIVED 01/06/95 DA TE COMPLETED 01/16/95 

SAMPLE DATA 
ETL Sample Number I 001 I 002 I 003 I 004 I 005 I 006 I 007 I 008 
Project Sample I. D. I 809928 I 809929 I B09930 I 809931 I 809932 I B09933 I 809934 I 809935 

MOISTURE CONTENT 
Total Solids, % 82.0 83.1 83.8 88.3 88.1 82.7 89.I 86.9 
Moisture Content, % wet 18.0 16.9 16.2 11.7 11.9 17.3 10.9 13. I 
Moisture Content, % dry 22.0 20.3 19.3 13.3 13.5 20.9 12.2 15.1 

Soil pH 5.6 5.7 6.4 5.9 6.0 6.2 5.9 I. 5.5 

PORI.XLS 



ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 
JO8NUM8ER 950IX001 QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 
W.O.NUM8ER 03347-040-001-0026-02 DA TE RECEIVED 01/06/95 DA TE COMPLETED 01/16/95 

SAMPLE DATA 
ETL Sample Number I 009 I 010 I 011 I 012 I 013 I 014 I 015 I 016 
Project Sample I. D. I 809936 I 809937 I 809938 I 809939 I 809940 I 809941 I 809942 I 809943 

MOISTURE CONTENT 
Total Solids, % 86.7 86.3 92.6 93.8 93.0 92.5 91.9 91.7 
Moisture Content, % wet 13.3 13.7 7.4 6.2 7.0 7.5 8.1 8.3 
Moisture Content, % dry 15.4 15.9 7.9 6.6 7.5 8.1 8.8 9.1 

ISOILpH 
Soil pH 6.2 5.9 6.3 6.2 6.3 6.5 6.1 6.2 

PORI.XLS 

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



-------------------
ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 

JOB NUMBER 9501X001 QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 
W.O.NUMBER 03347-040-001-0026-02 DA TE RECEIVED 01/06/95 DA TE COMPLETED 01/16/95 

SAMPLE DATA 
ETL Sample Number I 017 I 018 I 019 I 020 I 021 I 022 I 023 I 024 
Project Sample I. D. I 809944 I 809945 I B09946 I 809947 I 800332 I 800333 I 800334 I 800335 

MOISTURE CONTENT 
Total Solids,% 91.0 90.1 89.7 92.1 78.0 79.9 80.7 75.2 

Moisture Content, % wet 9.0 9.9 10.3 7.9 22.0 20.1 19.3 24.8 
Moisture Content, % dry 9.9 11.0 11.5 8.5 28.3 25.1 23.9 33.0 

Soil pH 6.3 6.4 6.3 6.2 5.2 5.3 5.2 I 1.1 

I A <Alf '1 I l~1 Z.A G,..p'1 

PORI.XLS 



PROJECT 
JOB NUMBER 
W.O. NUMBER 

SAMPLE DATA 
ETL Sample Number 
Project Sample I. D. 

MOISTURE CONTENT 
Total Solids, % 
Moisture Content, % wet 
Moisture Content, % dry 

ISOIL pH 
Soil pH 

PORI.XLS 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

REAC-Penta Wood Products 

9501X00I 
03347-040-001-0026-02 

I 025 I 026 I 
I B00336 I B00337 I 

74.4 75.1 
25.6 24.9 
34.5 33.1 

1 1.1 I 1.2 I 

PROJECT ANALYST 
QA/QC ANALYST 
DA TE RECEIVED 

027 I 028 
B00338 I B00339 

67.9 61.5 
32.1 32.5 
47.3 48.2 

1.1 I 1.0 

SPM 
RWF 
01/06/95 

I 029 I 
I B00340 I 

68.5 
31.5 
46.) 

I 7.o I 
3G 4'rf'1 

32.,0 

7 ,o 

OVEN MODEL VWR 
OVEN TEMPERATURE, C 105 
DA TE COMPLETED 01/16/95 

030 I 031 I 032 
800341 I B00342 I B00343 

66.8 68.3 73.3 
33.2 31.7 26.7 
49.6 46.4 36.4 

6.8 ! 7.1 ! 7.3 I 

f. 1/w--= ?, 0 .( 

tll:. 7. 1 

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



-------------------
PROJECT 
JOB NUMBER 
W.O.NUMBER 

SAMPLE DATA 
ETL Sample Number 
Project Sample I. D. 

MOISTURE CONTENT 
Total Solids, % 
Moisture Content, % wet 
Moisture Content, % dry 

Soil pH 

PORI.XLS 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 
•, 

NATURAL MOISTURE CONTENT AND SOIL pH 

REAC-Penta Wood Products 
950IX001 
03347-040-001-0026-02 . 

I 033 I 034 

I B00344 I B00345 

67.9 67.7 
32.l 32.3 
47.3 47.7 

1 1.3 I 1.2 

3 ,.1 
7., 

PROJECT ANALYST SPM 
QA/QC ANALYST RWF 
DA TE RECEIVED 01/06/95 

I 035 I 036 I 037 I 
I B00346 I B00347 I B00348 I 

68.7 84.4 83.7 
31.3 15.6 16.3 
45.6 18.5 19.4 

I 1.3 1 6.1 1 6.1 I 

OVEN MODEL 
OVEN TEMPERATURE, C 
DA TE COMPLETED 

038 I 039 
B00349 I B00350 

84.5 84.4 
15.5 15.6 
18.4 18.5 

6.3 1 6.1 

VWR 
105 
01/16/95 

I 040 

I B00351 

84.4 
15.6 
18.4 

I 6.0 I 



ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 

JOB NUMBER 9501X001 QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 

W.O.NUMBER 03347-040-001-0026-02 DA TE RECEIVED 01/06/95 DA TE COMPLETED 01/16/95 

SAMPLE DATA 
ETL Sample Number I 041 I 042 I 043 I 044 I 045 I 046 I 047 I 048 

Project Sample I. D. I B00352 I B00353 I B00354 I B00355 I B09934 DUP I B00334 DUP I B00339 DUP I B00345 DUP 

MOISTURE CONTENT 
Total Solids, % 88.2 77.7 75.9 76.8 89.l 81.0 67.3 66.7 

Moisture Content, % wet 11.8 22.3 24.l 23.2 10.9 19.0 32.7 33.3 

Moisture Content, % dry 13.4 28.6 31.7 30.2 12.2 23.5 48.7 49.9 

ISOIL pH 
Soil pH I 6.4 6.5 7.2 6.5 6.0 5.3 6.9 7.3 

1~ %"A- g 13 ~ 
~ '1 U!P\f ~ ~'f ~'1 

PORI.XLS -------------------
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

\ NATURAL MOISTURE CONTENT AND SOIL pH 

PROJECT REAC-Penta Wood Products PROJECT ANALYST SPM OVEN MODEL VWR 
JOB NUMBER 9501X00I QA/QC ANALYST RWF OVEN TEMPERATURE, C I05 
W.O.NUMBER 03347-040-001-0026-02 DA TE RECEIVED 01/06/95 DA TE COMPLETED 01/16/95 

SAMPLE DATA 
ETL Sample Number I 049 I I I I l I I 
Project Sample I. D. I 800353 DUP I I I I I I I 

MOISTURE CONTENT 
Total Solids, % 78.4 
Moisture Content, % wet 21.6 
Moisture Content, % dry 27.5 

ISOIL pH 
Soil pH 6.6 

PORI.XLS 
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lnter-OJfice Memorandum 

TO: 

FROM: 

PROJECl': 

SL'Bjl!Cl': 

AC.i1ON: 

Mike Mohn 

Russell Frye ~]l>f 
Penta Wood Products 

Geolechnical Testtna Results 

l>ATF.: 

W.O.NO.: 

nt.~lU!\-, l'(Vl r. I\C.~lV.\ 11\L.,;;. DEi 

23 February 1995 

03347-040-001-0026-01 

Geotechnical testing results for the Penta Wood Products project are attached. Twenty (20) 
soil samples., job number 9502X003 were submitted to WESTON's Environmental 
Technology Laboratory (EITL) on 9 February 1995 for geoteclmical testing. Two (2) 
randomly selected duplicate samples were also analyzed (project sample numbers B02261 
and B02271, E1L sample number 021 and 022, respectively). 

The geotechnical tests requested are presented in the attached custody transfer/work 
request. · 

The geotechnic:al tests performed including reference method and test number are presented 
jn Table 1. 

lf you require additional information or have any questions, please call me at (610) 701• 
6173. 

t:\~1\geotc:cll\ J'Cllllll\ratmpl.mem f!J/'13/95 

I AFW 04-0!l-004/A-5l85 
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Table 1 
GeotechnicaJ Tests Performed, Reference Methods and Test Numbers 

Test Parameter Metbod1 Test Numben 

Natural Moisture Content D 2216 22 

Soil pH D4974 22 

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

AD lllllytlcal medaods derived ftom tile Aauuaal Rook of ASTM Slanclllt'ds, Seeti011 4, Vohame -4.M, Soil and Jwck; Bwlclillc I 
Stones; Geatutll-. Amelicall Sociel)' of Testmc Matcriab. Philadelphia, PA, 1991 WIies llOted otMrwi.i;e. . 

I 
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ROYF. WESTON. INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

MOISTIJRE CONTENT AND pH 

PROJECT Pentn Wood Products PROJECT ANALYST RJA O\l.i;;NMODEL VWR 
JOB NUMBER 9502X003 QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 
W.O.NUMBER. 03J47-040-001-0026-01 DA TE RECEIVED 02/09/95 DA TE COMPLETED 02/10/95 

SAMJII.F. DATA 
En~--•- Number I 001 I 002 I 00} l 004 I oos I 006 I 007 I 008 
Project Sample I. D. I 802252 I B02253 I 802254 I BO'l2S5 I BO2256 I 8O22S7 I 802251 I 002259 

MOISnrRE CONT£..'ll' 
Tow Solid~. ¾ 78.9 78.7 77.9 79.9 80.3 80.6 12.8 82.8 
Moisture Content. % wet 21.1 21.3 22.1 20.1 19.7 19.-4 17.2 17.2 
Moisture Content, % dry 26.7 27.1 · 28.4 25.2 24.5 24.0 20.8 2O.A 

pll 
pH, sta.oda-d uoits 7.86 8.27 8.34 8.25 8.37 8.28 7.CJl. 7.79 

i)t l·lf.\ Dr 1-\t; l),l-3 C. tir 11-, A brt.t-i lJ OT 'f-, C ()T 7-~ .4 /ff 7-') 13 
G1' '1 e,,..,,,,_ '1 ~~1. Ct~1 ee..,.,. "' ~., ~·1 ~'1 

PORI.XLS 
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ROY F. WESTON, INC. ENVI.R.ONMENTAL TECHNOLOGY LABORATORY 

MOISTIJRF, CONlENT AND pH 

PROJECT Penta Wood Products PROJECT ANALYST RJA OVEN MOD.EL VWR 
JOB NUMBER 9S02X003 QA/QC ANALYST RWF OVEN TEMPERA TUR£, C lOS 
W.O.NUMBER 03 347-040-001-0026-01 DATE RECEIVED 02/09/95 DATE COMPLETF.D 02/10/95 

SAMPLEDATA 
F.TL SampJe Nwnber 009 010 011 012 013 014 OlS 016 
Project S le I. D. 802260 B02261 802262 B02263 B02264 B0226S 002266 B0226, 

MOISTIJR.E CONTI:NT 
Total Solids. % 13.0 81.8 94.4 94.2 94.4 93.9 93.8 94.0 
Moisture Content, % wet 17.0 18.2 S.6 5.8 S.6 6.1 6.2 6.0 
Moisture Content, % dry 20.S 22.3 S.9 6.2 6.0 6.5 6.6 6.4 

pH 
pH, standard units 7.95 1.08 8.46 S.59 8.64 8.27 8.31 S.3S 

f),7-')C Df 1-~ I)( f-3 .4 oc /-3 8 OL I -3 C f)C Lf-64 O l "l-<. B Ol lf-,C 

CLP-mr-1 ~f'-f Lr7 '1 Ct,-.,,,.1.1 U-Yf' '1 ~'1 ~~, &vp'1 

l'ORl.XLS 
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ROY F. WF.STON, INC. ENVIRONMENTAL TECHNOLOGY LARORATORY 

MOISTURE CONTENT AND pH 

PROJECT Penta Wood Procbicts PROJECT' ANALYST RJA OVEN MODEL VWR 
JOB NUMBER 9502X003 QAiQC ANALYST RWF OVEN TEMPERA 11JRE, C 105 
W.O.NUMBER 03J47-o40-00l-0026-0I DA TE RECEIVED 02/09/95 OATE COMPLETED 02/10195 

SAMPLEDATA 
Ell, Sample Num~r I 017 I 011 I 019 I 020 I 021 I 02"2 I I 
Project Sample I. D. I 802261 I B02269 I B02270 I 802271 I B0226J Dup I 002211 Dup I I 

MOISTURE CONTENT 
Total Solids. o/, 94.I 94.9 94.8 94.3 81.9 94.1 
Moisture Conten~ % wet 5.2 S.l 5.2 5.7 IR.I 5.9 
Mohlure Content, % dry 5.S S3 5.5 6.0 22.1 6.2 

w~ standard units 8.46 8.44 8.36 a.64 8.10 8.62 

DC 7-tll\ 0(. 7-~ IJ f>L 7 4 C f)t 1-'i r,r 1-'l I)(. 1-'1 

c-r tf &f <t u-r '-1 ~•( Ga 1>1/) '1 c;n/J '1 

( our) { [)i/P) 

PORIJCL.11 
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Inter-Office Memorandum 

'l'O: 

l'ltUM: 

PROJliCT: 

SllUJEC:T: 

AC:fJON: 

Mike Mohn 

Russell Frye :§57 
Penta Wood Products 

Geotecb.nJ.cal Te.Ung Results 

DATF.: 

W.O.NO.: 

IIC.;)IUi\~ KVl r. l'lt.;)1\J.\ 11\'-. ,;,. o. 1:., 

23 February 1995 

03347-0404)1-0026-01 

Geotechnical testing results for the Penta \Vood Products project are attached. Twenty-four 
(24) soil samples, job number 9502X006 were submitted to WESTON's Environment.al 

. Technology Laboratory (E1L) on 10 Februmy 1995 for gcotechnical testing. Three (3) 
randomly selected duplicate samples were also analyzed (project sample numbers A02010, 
A02020, and A02024, BTL sample number 02S, 026 and 027, respectively). 

The geotechnicaJ tests requested are presented in the attached custody uansfer/work 
request. 

The geotechnical tests performed including reference method and test number are presented 
in Table 1. 

Jf you require additional information or have any questions, please call me at (610) 701-
6173. 

c:\wpSl~otcch\rulllts\restmpl.mem 

I RFW04-0B-004/A-5185 
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Table l 
Geoteclmlcal Tests Performed, Reference Methods and Test Numbers 

Test Parameter Metbod1 Test Nambers 

Natural Moisture Content D2216 27 

Soil pH· D4974 27 

I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AU aulytltal methods deriwd f'ran the: Aanual Jk>at !If Am'M Standards, Scctlun 4, Vallimc 4.0R, Soll and Rock; Bulldln1 I 
Staaca; Gcatmaib, American Society af Tcaiin1 M■icri■l1, Pbn-.lpbia, PA, I~\ 'llfllCIII noted nchcrwuc. 

I 
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EPA Contract 68-C4-0022 
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PROJECT 
JOB NUMBER 
W.O.N1JM13ER 

SAMPLEDATA 
t:rn &unplc Number I 
Project Semple I. D. I 

MOIS11JRE CONTEN'f 
TotaJ Solids, % 
Moisblre Content, o/e wet 
Moistllre Content, % dry 

pH 

pH, standard units 

PORI.JCLS 

ROYF. WESTI)N, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

Penta Wood Products 
9502X006 
03347-040-001-0026-0 I 

001 
A02001 

82.2 
17.8 
21.6 

5.41 

IIH-3 
C,t1f !' 

I 
I 

002 
A02002 

81.9 
18.1 
222 

S.34 

fr;&­
f/3(-J 

I 
I 

MOISTIJRE CONTENT AND pH 

PROJECT ANALYST RJA 
QA!QC ANALYST RWF 
DATE RECEIVED 02/10/95 

003 I 004 I 005 
A02003 I A02004 I A02005 

84.I 83.~ 827 
15.9 16.5 17.3 
18.9 19.7 20.9 

5.42 7.13 7.19 

IC. I - 3 2A1- J 2 8 I- J 

OVEN MODEL VWR 
OVEN TEMPERATURE, C 105 
DA TE COMPLETED 02/14/9S 

I 006 l 007 I 008 
I A02006 I A02007 I A02008 

80.4 67.1 68.3 
19.6 329 31.7 
24.4 49.1 46.4 

7.14 7.12 7.14 

2.C.1-J 3Al-3 3'31-3 
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PROJECT 
JOB NUMBER 
W.O.NUMBER 

SAMPLEDATA 
ETL Sample Number I 
Project Samule I. D. I 

MOISrull CONTENT 
· Total Solids, % 

Moisture Content, % wet 
Moisture Cootent, % dry 

POR.l.~ 

ROY F. WESTON, lNC. ENVIRONMF.NTAL TECI-NOI.OOY LABORATORY 

MOISTIJRB CONlENT AND pH 

Penta Wood Products PROJECT ANALYST RJA 
9502X006 QA/QC ANALYST RWF 
03347-040--001-0026-0I DA TE RECElVF.D 02110/95 

009 I 010 J Oil J 012 I 013 
A 02009 I A 02010 I A 02011 I A 02012 I A 02013 

67.8 72.2 71.1 1S.5 61.S 
32.2 27.8 21.9 24.5 32.S 
47.6 38.6 28.1 32.4 48.1 

7.17 7.17 1.Js 1 1.14 1 1.32 

3C. t-3 <(A 1-3 '1 8 I - 3 l( l I-J 5" A 1-J 

OVEN MODEL VW'R 
OVEN TEMPERA TIJRE, C [05 

DA TE COMPLETED 02/14/95 

I 014 I 
I A 02014 I 

64.1 
JS.9 
~6.1 

736 

S/3 I·) 

ic/vJ : 3 '1 A,. 

tH I 7.'1 

015 J 016 
A0201S I A020l6 

64.6 81.2 
35.4 18.& 
34.9 23.l 

7.53 6.61 

5°C. I - J {, A I - :J 

-------------------
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ROY 1-'. WESTON, INC. E~VIRONMENTAI. TECHNOLOGY LABORATORY 

. 
MOISTURE CONTENT AND pH 

P.ROJ.&:T Penta Wood .Produets PROJECT ANALYST RJA OVRNMODEL VWR 
JOB NUMBER 9S0'2X006 QAiQCANALYST .RWF OVEN TEMPERA 11.JRE, C 105 
W. 0. NUMBER. 03347-040-001-0026-01 DATE RECEIVED 0'2/10/95 DATE COM'PLETED 02/14/95 

SAMPLE DATA 
ElL Sample NIBDber I 017 I 018 I 019 I 020 I 021 I 022 I 023 I 024 
Project Sample I. D. I A02017 I AO2018 I A02019 I A 02020 I A 02021 I A02022 I A02023 I . A02024 

MOISTIJRE CONfE..'-H 
Total Solids, % Ill.I 81.6 1143 85.6 &2.7 77.9 77.2 77.4 
Moisture Content, % wet 18.9 18.4 15.7 14.4 17.3 22.1 22.11 22.6 
Moisture Content, % dry 23.2 22.5. 18.7 16.9 20.9 28.4 29.S 29.1 

6.67 6.44 1 6.29 1 6.34 S.96 6.52 6.87 7.04 

bf31-3 l,tt-3 74(-'3 7/!Jf-3 ]C,,1-.3 ~/..l I- 3 8' CI - 3 

PORIJCL..11 
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ROY F. WFSTON, INC. ENVIRONMENTAL TECHNOt.,OG\I LABORATORY 

MOISTIJRE CO~T AND pH 

PROJF..CT Penta Wood Products fROJEC-1" ANALYST RJA OVEN MODEL VWR 
JOB NUMBER 9502X006 QNQC ANALYST RWF OVEN TEMPERA 1UR~ C lOS 
W. 0. NUM.Bt:R 03347-040-001-0026-01 DA TE RECEIVED 02/10195 DATE COMPLETED 02/14/95 

SAMPLE DATA 
ETL Sample Number I 02S I 026 I 027 I I I I I 
Project Sample I. D. I A 02010 Dup I A 02020 Dup I A 02024 Dup 1- I I I I 

MOISTURE CONTENT 
Total Solim, % 72.2 85.~ 77.1 

Moisture Content, % wet 27.8 14.S 22.9 
Moisture Content, % ay 311.S 17.0 29.8 

720 6.32 6.99 

POR.I.XLS 

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



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

SHEET_of_ 

CLIENT/SUBJECT _f_w_f ______________ W.O. NO. ____ _ 

TASK DESCRIPTION ~ b., ~ ~ • TASK NO.----

PREPARED BY 11: F n DEPT DATE APPRovED BY 

MATH CHECK BY _____ DEPT ___ DATE ___ ---------; 

METHOD REV. BY _____ DEPT __ _ 

··p:b;····· 

. J .. 

·'1 

,(. 
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... ~·. 

RFW 10-05-0031A-5185 
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Inter-Office Memorandum 

TO: 

FROM: 

PROJECT: 

SUBJECT: 

ACTION: 

Mike Mohn 

Russell Fry~~ 0, i 7 ?J 

Penta Wood Products 

Geotechnical Testing Results 

DATE: 

W.O.NO.: 

10 April 1995 

03347-040-001-0006-01 

Geotechnical testing results for the Penta Wood Products project are attached. Twenty­
Seven (27) soil samples, job number 9503X006 were submitted to WESTON's 

· Environmental Technology Laboratory (ETL) on 16 March 1995 for geotechnical testing. 

The geotechnical tests requested are presented in the attached custody transfer /work 
request. 

The geotechnical tests performed including reference method and test number are presented 
in Table 1. 

If you require additional information or have any questions, please call me at (610) 701-
6173. 

c:\wpSl\geotcch\rcstmpl.mcm. 04/10/95 

I RFW 04-08-004/ A-5/85 



Table 1 
Geotechnical Tests Performed, Reference Methods and Test Numbers 

Test Parameter Method1 Test Numbers 

Natural Moisture Content D 2216 22 

Soil pH D4974 22 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

All analytical methods derived from the Annual Book of ASTM Standards, Section 4, Volume 4.08, Soil and Rock; Building I 
Stones; Geotextiles, American Society of Testing Materials, Philadelphia, PA, 1991 unless noted otherwise. 

I 
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REAC, Edison, NJ 
(~08) 321-4200 
EPA Contract 68-C4-0022 

9{,Q]_Sla:J/:, 

t C·ilt~/ - - Sample Identification 
REACI Sample No. Sampling Location Matrix Date1Co1Jected 

I)) ( 

OiJL 
003 
Oo..f-
tAJS 
6tJl, 
rv,1 
ooi 
lt°I 
610 

at/ 
otl 
nt( 
D/'4 
d/j 

of(.. 
,11 
oti 
c,, 
~ 

Matrix: 
SO­
DS­
DL­
X • 

,"rvc.;,;->'7 
r4o'tt'/3 I 
I 07?3, f" . 
ir: f./t-7 j 7 

II' 'OZ9'W 
II '1JU¥/ 
IJ ~Wea. 
(I (71.,f', 

I '1)7,).?'( './ 
,,/ f)t) '?Y.. 

~ 

,# 7/'-,-iYi () 

'I rJ79't' ... , 
~ O'l,f/yp 
(J"r.)Vfy' ,., 
IH 1''2YSLJ 
llfO'l.t;S-/ 
I 701.!ISJ.. 

I~ ~ ~.rJ 
r/ C/t- 7~"1/ 
11111'.)Vf rt"" 

Sediment 
Drum Solids 
Drum Liquids 
Other 

IA 1-J 0.Jl'f/1.P 
I/RI-? C()ml'b 
IC1-J aJ111/(p 
'rt/I 1-J. Qw,t1"7 
l"ti1/-.3 C/Jr1tP(o 
12 C-, ~ CD/11 t?b 
1-::,t 1-l CD#f/{p 
~ ~~f ' C:0111/Jl.p 
-,CJ-,. Q..lf1?1'1:t? 
'-(111-• ~ CiJA1/'I~ 
l./A t-1 u;111/I~ 
, Ct-J COt1tl 1 

IJ1 

;<Jf I-? Cot"11? 0 
I<. ~1-:Ja>nl ~ 
so---_j W"ll'i ') 

folf ,-~ Q.YH/- I 
1,-,/j(-1 U.,IIYIY () 

1 l"U- C,Oll1p ro 
'7111- 1 0JnP ~ 
17£J/-J Co-r/1~ 

PW - Potable Water 
GW • Groundwater 
SW - Surface Water 
SL • Sludge 

Rellnqulshed By Date lt9'-'s/Rfason 
~ . 

> 

" 1 

S­
W-
0-
A-

~/11.J/f~ 

II ,, 
Soil 
Water 
Oil 
Air 

Received By Date 

# of Bottles 

~ 

" I 

' 

Time 

',,yfl(Tk/V{it '11~~~- - ~ ~r/9t fl·&~,._~ y,,1,, ,~ 
- . . • 

FORM#4 

Contalner/P~ervaUve 

qo.'f~.JJ I 1/,()/1.f!_,, ,.,. , 

t\ " " \ 

-----­fwll ·/i I(-

l .. C) t. l ,· J ',--: No: J .. J . . 

SHEET No.!__oF z_ 
Analyses Requested 

()H 1/'cMt.s/Jrt I 

b-'- )l I 

t-

' 

I 
I 

I 
I 

I 
I 

I 
I 
fl \1i 

I 
y;\I\ J 

I , ':J\"' 
J:j " 

I ' I 
I 

I 
I 

I I 
\. I 

FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

Items/Reason Rellnqulshed By Date Received By Date Time 

/-.,JU,( l:=1.- 1-1,rt. :Z--~•A-ta.J" 3-/1,·Y.S f;/P 

8/94 



., REAC, Edison, NJ 
(908) 321-4200 
EPA Contract 68-C4-0022 

e,JJL lfJU/ltNt., - (Jto - Co /f /J()S r - fwA 
C~CUSTODY#C~p 

Project Name: ~ tcJJ<JJd7:"7) 
Project Number: OJlrJ;;OVO -C:O/ - a:l?(i,- 0 I 
RFW Contact: ht' 0 Phone:fjjj 'l~(-q'ZA) 

No: 
' .. ,. I .. l ' . ' l u ,·.•.I .1 ~-

9So3£~o~ 
9ai,J ( -:/ ( Sample Identification 

SHEET NO.t'oF z_ 
Analyses Requested 

REACI Sample No. Sampling Location 

tJU l-1()~'j (p --,c, ..... ] Ci)r11~ 
lil.1 li~Zl!S7 II fJJ '{-_. t~~ 
01-3 fl."tJ'lf/0 i~/-'((}M/VJ 
111<1- l~Zllr1 x C 1-1 QJ/rl/4 

----..,,.....--

-----/ 
_/ 

/ 
Matrix: 
SO­
DS­
OL­
X • 

Sediment PW· 
Drum Solids GW -
Drum Liquids SW -
Other SL -

Potable Water 
Groundwater 
Surface Water 
Sludge 

Matrix 

s 

'Ii 

~, 

V 

S­
W-
0-
A-

Date Collected 

-,Jl'i/f( 

\ I 

~ 

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

{ 7'/1 J 
11-

Soil 
Water 
Oil 
Air 

II of Bottles 

-1-

t 

__.,,--
~ 

Contalner/Pre,ervatlve 

t/tr;~s r / lltYZ£ 
I" , 

~v I\ 
\I 

----..,,.....--

11/1 ~AAY(«, I 
~ ~ I 

I 
• I ~ I 
~ I, I 

----- I 
__.,- I 

~ I 
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' I ' 
I' / 

I\- 1.A) 
/, ,,, ~~-

f;\J..' 
I \I 

I 
I 

I 
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FOR SUBCONTRACTING USE ONLY 

FROM CHAIN OF 
CUSTODY# 

Items/Reason Rellnqulshed By Date Received By Date Time 
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-------------------
PROJECT 
JOB NUMBER 
W.O.NUMBER 

SAMPLE DATA 
ETL Sample Number I 
Project Sample I. D. I 

MOISTURE CONTENT 
Total Solids, % 
Moisture Content, % wet 
Moisture Content, % dry 

pH 
pH, standard units 

PORI.XLS 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

Penta Wood Products 
9503X006 
03347-040-001-0026-0 I 

001 I 002 I 
AO2936 I AO2937 I 

82.7 82.5 
17.3 17.5 
21.0 21.2 

5.31 5.07 

I A 1-J 11}I-J 

~' 

MOISTURE CONTENT AND pH 

PROJECT ANALYST 
QA/QC ANALYST 
DA TE RECEIVED 

003 I 004 
AO2938 I AO2939 

82.3 77.8 
17.7 22.2 
21.5 28.5 

5.10 5.89 

/C..1-J 2A 1-3 

RJA 
RWF 
03/16/95 

I 005 

I AO2940 

77.2 
22.8 
29.5 

6.00 

1..Bl-3 

{~~2.2..3 

f 11 :. s-. ~ 

OVEN MODEL 
OVEN TEMPERATURE, C 
DA TE COMPLETED 

I 006 I 007 
I. AO2941 I AO2942 

78.0 68.9 
22.0 3 I.I 
28.2 45.2 

5.82 6.83 

2l 1-J 3,4(-3 

VWR 
105 
04/04/95 

I 008 

I AO2943 

65.9 
34.1 
51.8 

6.90 

38 ,- 3 



PROJECT 
JOB NUMBER 
W.O. NUMBER 

SAMPLE DATA 
ETL Sample Number I 
Project Sample l. D. I 

MOISTURE CONTENT 
Total Solids,% 
Moisture Content, % wet 
Moisture Content, % dry 

pH 
pH, standard units 

PORI.XLS 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

' 

MOISTURE CONTENT AND pH 

Penta Wood Products PROJECT ANALYST RJA 
9503X005 QA/QC ANALYST RWF 
0334 7-040-00 l -0026-0 l DA TE RECEIVED 03/16/95 

009 I 010 I 011 I 012 I 013 
AO2944 I AO2945 I AO2946 I AO2947 I AO2948 

66.0 75.3 73.9 73.I 66.3 
34.0 24.7 26.1 26.9 33.7 
51.4 32.8 35.2 36.8 50.9 

6.82 6.03 6.30 6.29 7.41 

3l 1-3 '{~ 1-J lfl /-J 5A f---3 

OVEN MODEL 
OVEN TEMPERATURE, C 
DA TE COMPLETED 

I 014 I 
I AO2949 l 

63:8 
36.2 
56.8 

7.67 

51!,I-J 

/J,,J -:. ~ ' . ' 
f Ir :. 7. lo 

015 
AO2950 

61.5 
38.5 
62.5 

7.65 

5<- /-J 

VWR 
105 
04/04/95 

I 016 

I AO2951 

77.7 
22.3 
28.8 

6.53 

b A 1-, 

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



-------------------
PROJECT 
JOB NUMBER 
W.O. NUMBER 

SAMPLE DATA 
ETL Sample Number I 
Project Sample l. D. I 

MOISTURE CONTENT 
Total Solids, % 
Moisture Content, % wet 
Moisture Content, % dry 

pH 
pH, standard units 

PORI.XLS 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

Penta Wood Products 
9503X005 
03 347-040-001-0026-0 I 

017 I 018 I 
AO2952 I AO2953 I 

79.9 80.2 
20.l 19.8 
25.2 24.7 

6.48 6.38 

{,/3(-3 fol f-J 

MOISTURE CONTENT AND pH 

PROJECT ANALYST RJA OVEN MODEL VWR 
QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 
DA TE RECEIVED 03/16/95 DA TE COMPLETED 04/04/95 

019 I 020 I 021 I 022 I 023 I 024 
AO2954 I AO2955 I AO2956 I AO2957 I AO2958 I AO2959 

82.9 84.0 80.6 74.4 75.6 76.8 
17. l 16.0 19.4 25.6 24.4 23.2 
20.7 19. l 24.l 34.4 32.3 30.1 

6.31 6.47 6.29 6.63 6.77 7.09 

7A I- J 761·'3 7C,-'!> iA ,-, 

17, { 

'.< 

8 /Jl-3 

{Jvc ~ 7., ~ 1 

/It:.. ~-' g 

f C /-3 



ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

MOISTURE CONTENT AND pH 

PROJECT Penta Wood Products PROJECT ANALYST RJA OVEN MODEL VWR 

JOB NUMBER 9503X005 QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 

W.O. NUMBER 03347-040-001-0026-0 I DATE RECEIVED 03/16/95 DA TE COMPLETED 04/04/95 

SAMPLE DATA 
ETL Sample Number I 025 I 026 I 027 I I I I I 
Project Sample I. D. I AO2945 Dup I AO2955 Dup I AO2959 Dup I I T T I 

MOISTURE CONTENT 
Total Solids,% 73.6 84.3 76.4 

Moisture Content, % wet 26.4 15.7 23.6 

Moisture Content, % dry 35.9 18.6 30.8 

I~~. standard units 6.05 6.46 7.09 

PORI.XLS --------------------
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Inter-Office Memorandum 

TO: 

FROM: 

PROJECT: 

SUBJECT: 

ACTION: 

Mike Mohn 

Penta Wood Products 

Geotechnical Testing Results 

DATE: 

W.O.NO.: 

10 April 1995 

03347-040-001-0006-01 

Geotechnical testing results for the Penta Wood Products project are attached. Twenty-Two 
(22) soil samples, job number 9503X005 were submitted to WESTON's Environmental 
Technology Laboratory (E'IL) on 16 March 1995 for geotechnical testing. 

The geotechnical tests requested are presented in the attached custody transfer /work 
request. 

The geotechnical tests performed including reference method and test number are presented 
in Table 1. 

If you require additional information or have any questions, please call me at (610) 701-
6173. 

c:\ wp51 \gcotcch \rcstmpl.mem 04/10/95 

I RFW 04-08-004/A-5/85 



Table 1 
Geotechnical Tests Performed, Reference Methods and Test Numbers 

Test Parameter Method1 Test Numbers 

Natural Moisture Content D 2216 22 

Soil pH D4974 22 

I 
I 
I 
I 
I 
I 
I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 

All analytical methods derived from the Annual Book of ASTM Standards, Section 4, Volume 4.08, Soil and Rock; Building I 
Stones; Gcotextiles, American Society of Testing Materials, Philadelphia, PA, 1991 unless noted otherwise. 

I 



- - - -·' REAC, Edison, NJ 
(908) 321-4200 

- - - lll!llt v ~~~ ~ ~JI ,..~l!IJ!,/V!ffl~ 
C~CUSJ~D~RD. 

Project Name: U, (,,0(1) 
Project Number: f)J,'3'-f 7-0'I0-00/ -OZZW;I 
RFW Contact: , ~0/1,V Phone J 5C/-'(~Q<J 

- - -· fw4 !ill. -
No: 0991_1.; 

SHEET No._!_oF _j_ 

EPA Contract 68-C4-0022 

'fSo3)<0oS­
!l£>¥r7o Sample Identification Analyses Requested 

.I 

,, 
/ 

I 

.. 
I 

) 

/ 

, 

7 

,I 

, 

,, 
✓ 

., 

' 
·' 
,I 

REAC# Sample No. Sampllng Location 

lih I HtJ"lZ55 V7 r-14a!llff.' 
no-Z. 1Bo1Z3fo )t f-{A.l'"/1"11.r 
ool /.~oZlJ''J 171--iccn,11/'J 
06{.f 'oZZ.J,.? >7"t-(,AQit111'r 
oo< i JC)Zt,J◄ 'f' ~7 '!1 Aa~1P1/Jf 
110~ t~OVf77 "1'1~ 'l,tiunK 
I'm/ J~-.n. 171-" ',l{bmff 

on l"' I:, OZ'f 71 7 1)"7"1-41 f2.{J)p,/JJ 
voq !Io'l1/JO · rrr ~ -c,. n Jllf rf" 
4/0 flOtVJ1 
(}/{ 8"1VI'. f_ 

tJtl fl.oZvJ3 
/)/~ EotflII/ 
CIC/ /lo'tYi .-
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SO­
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DL­
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Drum Solids 
Drum Liquids 
Other 
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1t. ;.J 1lCJ,,,I~ 
'[)(; J,J • Ci'J/11P, 
lX I-JC <.l)l1ff'J 

DC 'f-'1A-11Jnctr 
1X, 4""'1d,----il• u• ·•· -

~~-Gt~/91/Jr" 
DC. 7-9J/O:JJ11K 
1~ 'J.?A(01'11!r 
;, t -pf(, C/Jfff/J 
~/JirAM/'J 

PW - Potable Water 
GW - Groundwater 
SW - Surface Water 
SL - Sludge 

lte_mslRepson ~ellnquls~ed By Date 
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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

MOISTURE CONTENT AND pH 

PROJECT Penta Wood Products PROJECT ANALYST RJA OVEN MODEL VWR 
JOB NUMBER 9503X005 QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 
W.O. NUMBER 03347-040-001-0026-0 I DA TE RECEIVED 03/16/95 DA TE COMPLETED 04/04/95 

SAMPLE DATA 
ETL Sample Number I 001 I 002 I 003 I . 004 I 005 I 006 I 007 I 008 
Project Sample I. D. I 802235 I 802236 I 802237 I 802238 I 802239 I 802477 I 802478 I 802479 

MOISTURE CONTENT 
Total Solids, % 80.3 81.1 81.0 82.2 82.1 82.6 82.8 82.8 
Moisture Content, % wet 19.7 18.9 19.0 17.8 17.9 17.4 17.2 17.2 
Moisture Content, % dry 24.5 23.4 23.4 21.6 21.8 21.1 20.8 20.8 

pH 
pH, standard units 8.56 8.50 8.57 8.33 8.30 8.20 7.71 7.87 

D,7-111 f)j}"l (J 

PORI.XLS ------------~------



- -·- - - - - - - - - - - - - - ,_ - - -
PROJECT 
JOB NUMBER 
W.O.NUMBER 

SAMPLE DATA 
ETL Sample Number I 
Project Sample I. D. I 

MOISTURE CONTENT 
Total Solids,% 
Moisture Content, % wet 
Moisture Content, % dry 

pH 
pH, standard units 

PORI.XLS 

ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

Penta Wood Products 
9503X005 
03 347-040-001-0026-0 I 

009 I 
BO2480 I 

82.6 
17.4 
21.1 

7.94 

010 
802481 

81.5 
18.5 
22.7 

8.54 

OT I -i 
[,/;I'll'~ 

I 
I 

MOISTURE CONTENT AND pH 

PROJECT ANALYST RJA 
QA/QC ANALYST RWF 
DA TE RECEIVED 03/16/95 

Oil I 012 I 013 
802482 I BO2483 I BO2484 

96.5 96.5 96.7 
3.5 3.5 3.3 
3.6 3.6 3.4 

8.43 8.34 8.30 

I)(. t-38 ()C..t-Jl 

OVEN MODEL 
OVEN TEMPERATURE, C 
DA TE COMPLETED 

I 014 I 015 

I 802485 I BO2486 

96.2 95.9 
3.8 4.1 
4.0 4.3 

8.30 8.32 

VWR 
105 
04/04/95 

I 016 

I 802487 

96.2 
3.8 
4.0 

8.38 

0(. i.r -<, c... 



ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

MOISTURE CONTENT AND pH 

PROJECT Penta Wood Products PROJECT ANALYST RJA OVEN MODEL VWR 
JOB NUMBER 9503X005 QA/QC ANALYST RWF OVEN TEMPERATURE, C 105 
W.O. NUMBER 03347-040-001-0026-0 I DATE RECEIVED 03/16/95 DA TE COMPLETED 04/04/95 

SAMPLE DATA 
ETL Sample Number I 017 I 018 I 019 I 020 I 021 I 022 I I 
Project Sample I. D. I BO2488 I BO2489 I BO2490 I BO2491 I BO248 l Dup I BO249 l Dup I I 

MOISTURE CONTENT 
Total Solids,% 96.7 97.0 96.9 97.0 81.4 96.8 

Moisture Content, % wet 3.3 3.0 3.1 3.0 18.6 3.2 

Moisture Content, % dry 3.4 3.1 3.2 3.1 22.9 3.3 

pH 
pH, standard units 8.44 8.34 8.61 8.70 8.55 8.68 

Dl 7-1 A- /Jl 1-'111 /)( ,-fl Dl l-1 or,-, f>T /-'1 

C-t'f> I.PJ' J ~r 

PORI.XLS --------------------



-------------------
Pile 

Min 
1 ND 
2 ND 
3 ND 
4 ND 
5 ND 
6 ND 
7 ND 
8 ND 

Big Ambient ND 
utside Amble ND 

026-temp.wk4 

9/11/95 10/22/95 11/28/95 01/03/95 2/8/95 3/14/95 
I Max I Avg Min I Max I Avg Min I Max I Avg Min I Max I Avg Min I Max I Avg Min I Max I Avg 

ND ND 13.1 14.0 13.6 10.1 10.4 10.2 4.4 5.5 5.0 8.4 9.1 8.8 16.5 16.8 
ND ND 13.5 14.1 13.7 14.0 14.0 14.0 7.5 8.3 7.9 11.3 12.2 11.8 17.3 18.4 
ND ND 12.4 13.8 13.3 12.7 12.7 12.7 4.2 4.2 5.4 10.5 10.4 10.5 16.4 17.1 
ND ND 12.7 14.1 13.6 11.7 11.7 11.7 4.8 5.7 5.2 8.1 8.5 8.3 14.3 15.1 
ND ND 12.1 13.4 12.8 14.6 14.8 14.7 7.6 8.2 7.9 10.7 11.2 11.0 15.7 16.9 
ND ND 12.3 13.2 12.8 13.7 13.9 13.8 8.0 8.5 8.3 10.2 10.9 10.6 15.9 16.1 
ND ND 12.0 13.0 12.6 10.9 11.1 11.0 7.1 8.2 7.5 11.7 12.2 12.0 15.7 16.0 
ND ND 12.4 12.9 12.7 13.3 13.7 13.5 6.5 7.1 6.8 7.8 8.3 8.0 14.4 15.3 
ND ND 12.3 13.6 13.2 11.0 12.4 11.6 7.0 17.1 12.2 -2.6 14.8 7.5 12.7 21.9 
ND ND ND ND ND ND ND ND -19.3 -11.0 -16.0 -17.7 -5.9 -10.7 9.8 14.5 

8,;pil~ ~ ~ 

.JI.-_ u .,,.,._ /ww, ,/(,. fi; ~ µL ~ ~- -~ 

~ ~/4 w<M-~ 1-~~,,. ~ ~-
.JC,.~~~ fa-~~~~~~­
~~ t+---rJ'/4-r;, ~ ,/4~ ~ 

11:=1-.~ 5'/2.1/21 

16.7 
18.1 
16.9 
14.9 
16.5 
16.0 
15.9 
14.6 
15.7 
12.3 



-

I, I I 
Date Ii Pile 1 \ Pile 2 \ ,Pile 3 Pile 4 Pile 5 Pile 6 Pile 7 Pile 8 Bldg Ambient Outside Ambient 

• , Min Max 'Avg Min ,Max Avg Min Max vg Min Max Avg Min Max Avg Min Max Avg Min Max Avg Min Max Avg Min Max Avg Min Max Avg 
---~ 1ND NO ,NO '\ND ND ND 'ND ND D ND ND ND ND NO ND ND ND ND ND ND ND ND ND ND ND ND ND "ND ND NO 

4~ 8.53: 13.95, 10.58, 8.61: 15.33 1103 8.59 16.4 1122 953 18.72 12.7 8.67 1726 1163 9.25 1598 1152 991 13.67 11.17 -51.7 15.16 -887 8.39 16.14 11.12 ND ND ND 
ND IND /ND IND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

113 2.78 3.8, 3.3631 651' 7.14 692 28i 3.83 3.398 -102 5284 -15.4 6.82 7.43 7.098 7.2 7.8 7.455 6.21 7.26 6.783 5.88 6.35 6.108 9.12 .1352 1138 -228 -182 -20.4 
147 8.4 9.1, 8.82. 11.3, 12.2 1178 104. 10.7 1054 -973 0 -397 10.7 112 1096 10.2 10.9 1056 11.7 122 11.96 7.8 83 8.04 -2.6 148 7.54 -177 -5.9 -10.7 

.... ,, "" l"' ID r t r .., '"" ,, ,, "" ., ,, .., .., ., .., ,, "" ,, ,, "" ,, .., ., ,, "" "" "" .., 

026-temp. wk4 

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